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The Au‘bhor 's Preface

The present brochure was written et the end of 1958, soon after
my return from China, Additions and corrections were inserued et the
and of 1959, I read lectures and trained post-graduste students at the
Peking Geological Surveying Institute, “During the two years of my stey
I toured various yarts of the Chinese People 's Republic, I visited ail "
oil-producing areas to ge‘b acquainted with various geological and sur-
veying institutes, -

The brochure consists of two parts. The first part tells o*’
trips to certain oil fields, and the second part tells of the training
of geologists s to which there is added informabion on the higher educa-
tional institutions of the KNR LKitaysl.aya Narodnaya Respublika - The
Chinese People's Republigf s ‘

I had always wanted to go 0 China, ‘wishing ‘to familiarlze my~" i
self with the geology of i1ts mountains and plains » Which ‘have much ia <7
sommon with the geology of ocur own eastern parts. ‘Eventually, in the
years between 1956 and 1958, the opportunity came to visit that enor-
mous and interesting country and to get acquainted mot only with its
natural beauty, but also wrbh its remarkable ;people who are constmct SRR
ing a new life,

" After a war m and ‘bouchz.ng ‘welcome at the Pooﬁda [VictorvT rall-
road station, we were driven along the Peking streetsq It was a hot
day. The temperature reached 38° in the shade. I perspired freely in
ny th.,.ck clothing appropriate only ‘to Moscow's cool weather. ‘

"We drove to the famed Tien-an-men =-- the Square of Heavenly
Peace -~ familiar from newspaper pictures. The cer sped along the ' .-
medin Hsin-an-chieh Street and soon entered a maze ‘of alleys Witn bright
and colorful shop signs. '

In the northwestern part of Pek'fng 5 beyond the old ci'by wal 1,
roge the imposing bu.:.ldlngs of the new Hei-tiao Hotel, which 1s often -
referred to as the Friendship Hotel, Our car arrived there,.

‘The hotel is situated conveniently beyend the city's nolsy
s'breets. ‘The windows overlcoked ' the Western Hills cf Peking., The
roar cf airplenes could be’ heard as they arrived at the nearby airpori.

Every Soviet citizen, who has visited China, is invariably B
‘touched by 'bhe warm attitude of the Chinese toward everything Soviet,
Wherever oné appears, be 1t at an institute, enterprise, or a theater,
the Lindly eyes are alweys watching him, He can hear .,he admir.mg ex-
clama’cion "Su lien, Su Lien " which weans Soviet. I -

" " i
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I. At the 0il Figlas bg;@g;gg

The victory of the Chinese revolution and the creation of the
Chinese Peovle's Republic have brought freedom, independence, and na-
tional sovereignty to that great country. China has become a truly
great state, Jointly with the Soviet Union, and other socialist coun-
tries, the Chinese People's Republic is strengthening the might of the
socialist camp and is carrying out a struggle for peace and interna- .
tional security. - . . . L
The Soviet-Chinese friendship is eternal and’ indestructible, _

. Observing the 10th anniversary of the Soviet-Chinese Agreement .
on Friendship, Alliance, and Mutual Aid -- signed on 14 February 1950 --
the Soviet people are wishing that their Chinese brethren achieve new
successes in their comstruction of socialism, under the leadership of .
the glorious Communist Party of China. L R

 With this feeling the Soviet specialists, assigned at one bime
or other to work in the CER, share their knowledge and experience with
their Chinese comrades. They help to trein numerous young Chinese spe-~
cialists. - L L

I had to work, mainly, at a university in the CER. .

During the winter months I.read lectures and taught post~graduate
students. They were eight in number, among them a young girl. These
were talented and inquisitive young people, who yearned for great deeds
and intercsting work. =~ . T L

According to plan, they were to write short scientific themes
following a visit and research at one of the oil f£iélds. Therefore,
during the suumer the post-graduates were sent to various oil-bearing -
arecs of China. ' ' . A

In supervising their work I visited places most interesting from
the geological angle, The tour included the oil deposit areas, from
the westernmost Sinkiang to the central and eastern parts of the Red =
Basin, and further down to the great plains of North China and Sung-
1ia0. I was accompanied by Yuan Pao-hua, young assistant lecturer at
the Geology and Petroleum faculty, and translators Liu Hsueh-chung and
Cheng Hing-ying, who were my devoted friends and aggistants during my
epntire stay in the CBRy . .- . . P T

The geological structure‘of'China has interested me for a long
time. It is a mountainous country. The plains are all at the eastern
fringes and hardly constitute one tenth of its 9.9 million sq km, . The
mouptain systems are latitudinal as well as meridional,. According to
the apt description of the leading Chinese geologist, Li Ssu-kuang,

"the geological structure of China is very complex and its territory
is bound by the huge Tibetan massif, or 'the roof of the world.? It
forns a ‘'staircase,' the steps of which descend toward the seas, with
shelf-like strata, surrounding the Pacific Ocean. The 'staircase,’
however, does not follow the semicircular structure., It is rather
curved, dented, and broken-up." /See th§7' (Note: See Li Ssu~kuang,
Geologiye Kitaya /Geology of China/, page 9. Foreign Literature Pub-

<

iishing House, Moscow, 1952.)
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Zast %o west, across these sunken or elevated areas, pass the
mountain ranges mfluenc:.ng the flow of China's rivers. The Ying Shan
divides North China and Mongolia; the Chin Ling is a watershed between
China's two greateést rivers, the Yangtze and the Yellow., The Nan Ling
range divides the Yangtze valley from the rivers of South China, -

In the west, the Tibetan plateau, with a meen -altitude of
5, OOO m, consists’ of geologically young arcs of the Himalayas and the .
Trans Hlmalayas and the latitudlnal system of: the Tang-la and Kunlun .,
ranges;:

The mountaln ranges north of “the Hlmalayas were formed 1n the .
Archeozoic,  Cenozoicy, and. Paleoz01c perlods in an01ent oceans hundreds
of millions of years ago. R '

‘Between"the mountain ranges are the great depress1ons, somet1m°sd
lying below.gea - level, €+8., the Turfan depresslon; but more ofiep they. -
rise 2-3 km; as in the case of the Tsaidem depression. ‘These depres- -
sions consist of thick stratification of sand, clay, and argillaceous:
schists datlng from the comparatively recent Mesozoic end Tertiary = -
pericds, counted in tens of millions of years, - Some: time in the past .
large fresh-water lakes, existed there; some of these lakes were brlny. o
Flora and fauna deposits. in these ‘prehistoric Jlakes: are now oil and - = -
coal formations, The existence of vast depregsed bas1ns is character~» »
istic of Central Asiap geology.: Such depressions, lying between moun-
tain ranges, are also found in great numbers in Middle Asia, particu-. -
larly in the Trans-Baikal area, but they are considerably syaller in
gsize. The Baikal lake depre381on differs from others only by the -
greatness of its size, . . v

From the geological u01nt of view, China is a realtlvely calm
and stable area of the earth's core. However, in comparison with = -
other stable areas: ~- the Russian and North American platforms -- 1t
becones evident that even-as early as the Paleozoic pericd the Chlnese
platform began to break into separate blocks and boulders, : .

»fhe resulting process creéated depressions in some places.- Thcse
depre351ons are bound by wery deep breaks, the, roots of which, perhaps,
sink into the nether areas of the earth's core, We were to look over .
the oil fields situated in the depressions.. '« o o0t oy



II, Ihe Dzungarian De p:fse.sl@n, -

"Vle started our work in the western frontiers of Cnina.

‘e reached Urumchi from Peking by plane, via Sian, Lanchow, and
the Kansu Corridor, in 15 flight-hours, almost as much time as a flight
to Hogscow. ‘Sinkiang Province occupies’ an area of 1.7 mllliOn sq km,
i.e., 17% of China's entire territory, '

New mining towns appeared in Sinklang with the development of
its oil industry.

Our first visit was. to the small mlning Lown of Tu-shan-tze ;
where the existence of oil had been known for a long time., Surveying
was first carrieéd out in 1938. However, 1arge—sca1e surveying work
started only in 1956, Here the oil deposits are found in an-anticlinal .
fold [See Note/, which measures 8 km in length and 4 km in width, - It -
stretches north to south, in a foothill cavity at the narthern slopes
of Tien Shan. ' It is a parrow and complex fold, with a mic volcano at
ite nucleus. The fold is formed of sands, sandstone, and clay of red
and green colors, -The age of the rock is Tertiary. Oil is found in .
the lower and upper parts of the cutaway. /Note -~ A Torm of otrati-~
fication in the earth's core, with an upward prominence. This form,
created by a mountaln—shaping process, is favoraole for accumulation
of oil and gas.f

- This -oil field resembles, in its aspects and operatlon, e small
oil field in ‘the Fergana depression in Uzbekistan. The wells group
within a suall area. When we were at the oil field, a new well began
to produce oil at a rate of 20 tons per day.- There is a small 011 re-
°inery in Tushantze.

- I was mostly interested in the" manifestatlon of the rud volcano '
rorm., It lacked the marked characteristics of mud volcanoes in our
Baku area.

However), it had, in the center of the 011 field, a prominence
sonsisting of mud made up of rock fragments in the clay. This product
of a past volcanic eruption occupies an area of approximately one sq k.

Tlater we drove in cars to the mein oil field of the Dzungarian
depression, the Karamai-Urkho, To reach it, we had to cross the de-
pression south to north. After a 20-kilometer ride we lost sight of
the last scrawny trees and found ourselves in a desert covered with
small, dark pebbles.,

The Dzungerian inter-mountain depression is up to 1,000 km long
and 300 km wide, forming a rough triangle. In the north it is hemmed
by the ridges of the Mongolian Altai system /Sailishan, Terbagatai, and
the Dzungarian Ala Tau rangeg/l East to west the depression is open.

In the south lies the majestic Tien Shan range, with snow-capped peaks,
such as Bogdo-Ula, which towers 6,512 m.

These mountains are formed of metemorphosed rock, lower Paleozoic
in the north and upper Paleozoic in the south. The depression was formei
by a thick deposit of Mesozoic and Cenozoic sandstone-clay rocks. At
the southern tip the thickness of deposit reaches 5-10 km., Here is a
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complete cutavay from the Triassic deposit, forued some 200 millions

of years ago, to the Tertiary deposit. The age of the latter is placed
within the first 20 million years. On the northwestern fringe of the
3epre851on. in the vicinity of the Karamal oil field, the sedlmentary
rock thickness is not great -- 500-1,000 ; closer to the center it 1s‘
2,000-3,000 m, The Mesozoic and Cenozoic depos:.ts are continen’caln
They were formed on the beds of former lakes,

" The end of the Triassic and Cretaceous perlods was the era of
coal formation here, but oil, apparently, was forming durlng tne oL~
tire Mesozoic and Cenozolc periods.

The foundation of the depression in the southern foothlll bend,
underneath the Megozoic and Cenozoic rock deposits, wag formed of upper
Paleozoic rocks. Nevertheless, some geologists assume the presence of
a megsil in the center of the depres31on. ‘

Soon we arrived at the large settlement of the Karamai oil fieid.

In one part of the settlement workers were maklng bricks from
loess loam. Nearby, single and two-story bumldlngs were going uP.
Jolored clay, mined in the V1c1n1ty, was used for‘palntinC the extericrs
of the uuildings.v Oil wells are scattered throughout a large area, W*th‘
gaps cf 2-3 km. .

The Karamai oil field has expanded in’ one year, ﬁsramal in the
Jighur and Kazakh languages means "plack oil." The presence of oil and’
aspnaltvhills were long known here, They'were éven described b" acade~
mician V. A. Obruchev, -who traveled in China ‘From 1906 %o 1909. How-
2ver, .no surveying wag done here earlier on “the assumption tnat the o:l ‘
dep031 ts were weathered out. Surveying began in 1956. o

In October 1955 one of the wells yielded oil and 1n the same year
the number of wells increased several score,

Surveying covered a vadst area from Karamai to Urkho, an area of
80-100 km,. vhere wells were drilled 2-3 km dpart. Why are the wells 80
scattered? | Thais is motivated by the geological structure of the ares,
Oil-yielding rocks of the Mesézoic agé cover a vagt avea, forming a
atructure called a monoclme where the rocks slant sllghtly.

The Ksramai-Urkho area is situated at the nortnwcstern slope of
the Dzungallan depression. On the northwest it is bound by the Dzayir
range., <Lhe range is composed &f several mountains: the Khara-Arat in -
the nortbeasu, ‘the Chenghiz in the central part, and ‘the Kyr in the -
 northwest. The flattened peaks, rising 150-200 m above depression

level /G00-700 m above sea levél/, are near the oil-bearing areas,

: Mo types of relief are very evident here: the settled, widely
dlsoerscd and flat ttened forms of the ancient rellef, and the clea' -cut -
features’ ol ‘the young. relief. The latter resulted from the recent upn '
heaval of the earth., N

‘ At a distance of 2 km from the Laramai settlement there is a
dark, gently sloping elevation of 50-70 m. At closer range we found
it to be an asphalt hill consisting of sand cenented by asphalt and
thick oil. Along the slopes ran narrow ditches, about 2 m deep.
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Here the local population extracted oil for their daily needs.
The oil accumulated by seepage into the ditch, whicl was periodically
collected by the people. . The ground underfoot was sticky. 0il was
seeping and running down the slope in thin streams, There were many
such hills and they all stretched from north to south. Each-one of them
was at least one sq km in size. There were also asphalt mounds, 2-3 m
high, consisting of pure asphalt, - L x '

This great manifestation of oil -~ the most pronoinced in the |
world -- had also played a negative role ih”éurvéjihg;=356me geologlsts
were assuming that millions of toms of oil had seeped ‘through to the
surface and that there was no industrial oil left in the Kavamal depths.
But geological survey has determined that Keremei still contains large
deposits of oil. In 1958 new oil horizons opened here. -

The best prospects are in the sagging zone, where surveys had
not been giving good results for a long time, Aside from the large
fault, there are smaller faults closer to the mountains. Due to the
slight thickness of Sedimentary rock, the Chinese geologists call the
entire zone from Karamai to Urkho a young platform. Undoubtedly, it
is a more composed tectonic zone, as compared to the pre-Tien Shan
flexure in the area of the Tu-shan-tze oil field. =~ = ,

.After a day in Keramal we left for the Urkho setileument. It is
situated near the Diam River. IEven from afar we could see the fairy
tale outlines of the bright Aeolian city /See Note/, so beautifully
described by academician V. A. Obruchev 50 years ago. (Note -~ Aeol .
is the Greek God of Wind,/ | o T L

These wonderful forms of weathering, apparently, appeared re~
cently when the terrain form wes rejuvepated. The ground had risen
and underwent great erosion at the same time., =~

. Perhaps there is no other place in the world with such fairy
tale Tiguwres resembling old castles, towers, palaces, and pagodas.
This epot wes visited by V. A. Obruchev and he called it the Aeolian
City. However, this is a much larger avea than he described. The
center of it lies 10 km from the Urkho settlement, The oil-bearing
sandstone here is cut by vertical fissures, which arve rilled with
bleck and brittle asphaltite, Seen from afar, the asphaltite looks
like coal, but it looks more like a volcanic glass when crumbled.

The veins arve 1-2 m thick. The asphaltite, called "obruchevite,” is
used for highway construction. The roots of the vein disappear into
the recently discovered oil deposité. Karamai and Urkho actually form .
one vast oil field. Production plans .ere outlined for three million
tons of oil by 1962, This will be one of China's largest oil fields.

Having familiarized myself with the Karamai-Urkho oil Tields,
and leaving the post-graduates to vrite their assignments, I flew

eastward to Iaotsunmiao, .




III. Laotsunmiao

Lt present a railway line is being built here from Peking, via
she cities of Sian and lanchow. This great route continues further
west over the Turfan depression, to the westernmost province of Sin-
kieng, and on to the Soviet Union border. A o |

- It is most vital to develop oil resources in'the desert, where
the deposits stretch from the western parts of Sinkiang Frovince to
the eastern part of Kansu Province, a distance of more than 2,000 lw,

The Laotsunmizao oil field is situated in onme of the foothill de-
pressions, north of the Nan Shan range. The size of the depression is
not large, only 230 km long and 20-50 lm wide, Within is the southern
foothill fold zome, with the laotsunmiao, Khersia, and Shihkou oil =
£ields, the central flexure zone where the great thiclmess of sedi-
mentary rock reaches 4,000-5,000 m, and the northern zone with the
Payangho oil field.

This mountainous country has no less than 30 similar basins,
not counting the Chiuchuan basin.

Geological survey in this area began as early as 1939, but it
reached a large scale only after the liberation.

All of the surrounding mountains commend a majestic view of the
2ity and the oil field.

The geological structure in Laotsunmiao mekes an assymetrical
anticline, 25 km long and 8 km wide, stretching in a northwesterly di-
vection., There are numerous 20-meter derricks,

The axial part of the fold, with both wings consisting of red-
dish Tertiary suite rock, can be seen clearly from the rock yield.

The nucleus of the structure is broken by faults. The oil lies
on three levels -- "K," "L," and "M" -- in the lower portions of the
Tertiary deposits. "L" is the richest level, It yields over 80% of
the oil and is 40-70 m thick. Six oil-yielding strata are evident
here. Gushes yield 100 and more tons per day.

In the spring of 1957, one of the LOO-meter deep wells started
a gush of oil which was impossible to subdue, ilithin a week it dis-
charged more than 10,000 tons of oil, traces of which can still be
seen on the ground surface.

Several hundred deep, operational wells are being drilled hoere.
0il in these wells is of a comparatively light type, with a large '
pareffin content, In 1946 the oil field was producing 074 of China's
total owtput. In 1953 production exceeded 800,000 tons. In 1962 1t
is plsmned Lo double the figure, particularly since the new structures
were discovered.

Close to the oil field, and at the site of the former laotsup
monastery, is Yumen city. It is perched 2 ,400 m above sea level,

This iz the center of Western Chinals oil industry. The city has a
population of 60,000, The oil workers love it and are proud of their
new, degert city, which is literally growing day by day.
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The honor for the 0il discovery here belongs to the Chinese
geologist Sung Kiang-chu. He died at the 0il field. A modest monu-
ment stends in the middle of the city park, . A stone obelisk describes,
in Chinese characters, the life of this remarkable man; his portrait :
is framed with flowers. ,

-"On the second day of our arrival in Yumen we inspected the small
Scientific and Research Instltute, organized a year ago.' It occupies 8 -
two-story building and is equipped with modern apparatus and ingtru- a
ments. The institute has a geological laboratory to- gtudy rock, to
analyze 0il, and to determine the physical properties ‘of ‘mineral rocks.
There arc also laboratories for technical and physical analyses. Iab-
oratories on drilling are now in the organlzatiqnal stages '




'v_” ;Y;~ The, Mbuntainous Depression of Tsaioam

From Yumen we traveled three days ina car to the Tsaidam de~
pression, over the pass on the Chilinshan range; & distance of 1,000 km.’
" The® Tsinghai-Sikang-leet plateau, with the Tsaidam depression

at its northern part, occuples ‘an area equal to one qnarter of the en-
tire Chinese territory [?.3 million 8q k@f It is aoout 2,000 km long e
and 1, lOO km wide,'''This is ‘the' largest plateau in the world. In the
south it is skirted by the Hlnalayas and Transadlmalayas, with peaks
reaching’ 8 000" m, The mean altitude of the plateau:is h 000 m, The
gourées of “the’ great ‘rivers ‘of Asia -- the Yangtze, the- Yellow, and’ the
VIekonp flow:mg into the Pac:n.f:.c Ocean, and the Hindus ’ Bramaputra, and
the /Siluen?/ flowing: into the Indian Ocean «- are here, = - e

The Tsaidam depression occupies the northern pert of the plateeu.‘*
It lies Qetween the Nanchan range in the north 'and the Khenlun in the
aouth. Covering the dared of 120,000 8q km the Teaidam’ depression is ‘-°
che lowest part of the plateau. The- bed of the depression has an alt*“"
tude of 2,700-3,200 m above sea level. o con

Vie inspected’ the Ieng~hu oil fleld ‘in the northern part of the
depression. First we had t0 pasg’ through the settlement of a hundred
or so warm' tents. Immeoiately beyOnd the settlement an ex :ploratory
7ell wag ,oelnﬂ drllled in the oil-soaked sand, - These Sands stretch in
a4 ribbon 20—30 o w1de and ower 2 km long. Thousands of tons of oil
nave seeped to the surface, ‘thirough the fault’ flSSUIE.»l

"4 number of welle, drilled in Leng-hu, yielded & great flow of :
industrial 011. 0il surveying in 1959 was rewarded w1th the- dlscoverv e
of large 011 deposits ang gas reserves in this group. In 1957 there
were onLy a few scattered derricks. , : '

‘Te 1nspected an’ uncovered cutaway, gathered rock samples, and
talked with' geologists. “We left Leng-hu end toward evening arrived at -
the center of “the new Manieh 0il industry, It vas 'a- ‘city of tents '
where 1o’ less” than 5,000 persona were liv1ng.' Among the thousand or
30 tente there were a few wooden structures ‘=~ a hotel, cluo, electric
plant, repair 'shops, ‘and the central’ 1aboratory

' The surrounding hills were remarkable forms of pillars and towers
resulis ‘of weathérings . -
Working under’ extremely narsh climatic conditions, bitterly cold_'
winters, and alpine terrain, Chinese geologists ‘are not only surveyi ng;'
they have organized year-round work 'at the central sc1enti:ic and re-
search laborauory, where in the past three years thousands ol analyses
were peilormeo. .
This place ‘heis everything necessary for an advanced oil field. _
A breau deal of research work is being done) too° For 1nstance, spores”
" and pollcn of ancient plants are studied, the porosity and permeab*litv
of rock is determined, and study of luminescence is’ organized together N
with chem1cal analysis of oil, gas, and water, o
‘I uade & circuitous tour of the basgin's riorthern parts, in order
+o loo over the geological sectionsO ‘The neyt day we lett fol the
steryy part of +the Tsaidam depressuon.

EN
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At an altitude of 3,100 u stands the Yu-sha-sha tént settlement,
scattered over a‘mountain.slope,and_without‘a;gingle,woodgn building.

The mountain is formed entirely of oil-bearing sandstone. A precipice

nere consisted of no lesg than ten layers of sandstone soaked with oil.
Eech layer was 2-3 m thicke The sandstone layers were divided by lay-
ers of grey, green, and red clay, The upper.and lower parts of the = .
cutaway showed thin, but tight, layers of limestone, full of various
shells. Some time in the past there existed a lake here which formed .
the limestone sediment. As the lake was becoming shellow it accumu- -
lated -a sediment of red clay and sandstone streaked with fine pebbles. ..
All sandstone was of rough grain and oblique formation. These were .
formed under very shallow water conditions. The oil, most probably,
penetrated from the depths., . . .- . . - .. e :
Lt the time of my visit, workers were getting the first Teaidam.
oil by pwming shallow wells, The oil-bearing fold was approximately
40 Jm long and 20 km wide, Within the fold three separate cupolas
were discovered. The surveying results Were good &nd there was no
th@wtmeukmmewcmﬁMmMédlkmﬁﬁr;ff:

After a first-hand look at the oil field and after a talk with
Chinese geologists on their surveying work, we left for Lanchow. The
1,200-kilometer route lay over mountains, through deserts, and past
China's largest lake, Tsinghai, or Kokonor, se it-was known in the
days of Przheval'sky's travels., In the beginning we moved along the

familiar road in the north, but after the first 50 km we turned toward

the northeast. The boundless, marshy desert stretched as far as the

eye could see. One could walk on the salt-encrusted ground as on hard:

packed snov. In places the desert glistened with crystals of gypsum.

The periodic deposition of salt had stopped life completely in

the Teaidam depression. The formerly rich fauna of fish and protozoa,

and plants in the enormous lake formed ready Taterial for the formation

of 0il. The actual formation of the depression's bed reuains unknown.
~ Tsaidam has magnificent highways connecting directly with Kansu, .
Sinkiang, and Tibet. This will inevitably help the more rapid develop~ .
ment of mineral riches in Tsaidam, the most elevated of the oil-bearing
depressions in the world. The survey work at present is complete on
both eides of the two railway lines: the lanchow-Tsinghai line, which

will pess close to Tsaidam, and the line which will stretch to Tibet,
Praffic is scheduled to open in 1962 on both lines. .. .. . S
 0il is the most important mineral of the Tsaidam depression. The
_Chinese press often refers to Tsaidam as the "sea of oil,” There is no
doubt thet it is very rich in “"black gold," and in coming years even

richer deposits of it will be found in spite of the surveying hardships.
- The' tertiary deposits. in Tsaidam show more than 100 structures
favorable for oil and gas surveying. ~To date over ‘200 derricks have
yielded oil or gas. Individual derricks yielded gushes of over 100
tons ver day from the productive levels, located at the lower part of
tertiary deposits. Surveying work is in full swing &t 35 structures.
Deposite of gas were found in a number of places, at the northeastern
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part of the depression. Along the sides of the depression gas and oil
deposits were discovered at only 300- -600 m depths. The most promising
are in the western and northwestern parts of the depression, [See Woie/
,Note -- P, Ya. Antropov. On Certain Achievements of the Geological
Surveying Service of the Chinese Peo le‘s Republic ’ Sovetskaya Geologiya
(Soviet Geolozy), No. 12, 1958, 1 Ts

4gside from oil, the basin has other minerals. - The- sedimentary
rock containg coal., The large and small lakes of Tsaidam contain large
reserves Of borax, potasslum, and common salt. In the surrounding mous -
tains, especlally in Kunlun and Tang-la, there is iron ore, lead R cop- .
per, nickel, chrome, gold, and phosphorus,

ul'bhough industry is generally being developed in 'bhe ‘I'saidam
depression, the basic industry is mining.
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V. The Red Basin

This basin derives its name from the great quantities of fer-
ruginous sandstone, shale, and clay which, with the help of the humid
climete, form a red-colored soil. - . . e o '

The mein part of the Red basin lies in Szechuan Province.

Szechuan Province is the bread basket of China. Over 80 million
people live here., In rice crops Szechuan, like Kwangtung Province, holds
one of the most important positions in the country. The total arable
acresge in the province constitutes 21% of the entire ferritory, and inm
Chengtu ~- where rice and wheat grow in winter -- the areble acreage is
more than one half of the entire land. ' ' C

Chengtu is the main city and the trade center of Szechuan Prov-
ince., In the past few years Chungking underwent great development, but
Chengtu retains its importance with its higher educational institutions
and plants., Goods are shipped from there to Shansi in the northeast,
to the mountainous areas of Tsinghai Province in the northwest, and up
to Kengt'ing in the southwest, where the alpine highways %o Tibet origi-
naten

After arriving in Szechuan I started out to inspect the gas
fields of ILungch'ang, in the company of post-graduate students and
geologists.

tlells in Iungch'ang are drilled to a depth of 2,500 n. Some of
them yield up to 500,000 cu m of gas fuel per day from the dense, fis-
sured limestone of the Triassic period. Limestone is formed in folds
12 Y long and 4 km wide, with angular inclines up to 50° in the north-
ern wing and 20-30° in the southern wing. This creates a favorable
condition for subterranean gas storage.

e visited a small plant where chemically pure carbon black is
produced by burning gas. e gas passes through an installation which
removes sulphur. The desulphurized gas then passes into furnaces --
low brick buildings -~ through perforated pipes. It burns and forme
soot. The upper part of the furnace, in the form of a metal shed, col-
lects the soot. The shed is constantly moving in order to drop the
soot through funnels into a wide pipe, The soot is then sucked into
the distribution room, where it is purified and packaged. Almost all
work is mechanized., Carbon black, or pure soot, is mainly used in the
rubber industry to manufacture automobile tires and inner tubes.

Szechuan has a number of similar plants., They can also be found
in Northeast China, particularly at the Fushun shale and coal mines,

One forme an unforgettable impression of the Iungch'ang oil
f£ield. Nature here is striking. Bamboo groves are interspersed with
slender palm trees. Among the palms grow the southern pines with
spreading limbs, often portrayed in Chinese paintings. Magnificent
two-story houses stand among the greenery. Banana trees reach the
height of two-story buildings. Oil derricks are vigible on the moun-
taine and sometimes in the lowlands, in the middle of rice fields.




e looked over the Huang-kuo Shan area /meaning ' ‘cucumber moun -
tain” in Chlnesg]} where there is & small, nev settlement hardly one
year old. . : -
Ten deep wells have already been drilled heie. Several of them
yield gas.' The derrick armature is iced due to the rapid exnansion of
gas discherge. The gas is used for the daily needs of the settlement.
Unlike Lungch'eng, gas in Huang-kuo Shan gushes from depthis of 500~
700 m only, from the upper parts of Triassic limestone. ‘One well
yielded 1ivht oil from a depth of 1,000 m,

0il produced in 1957 was essentially the first 011 yield in the
Szechuan basin., In 1959 great deposits of oil were discovered in the
gently. sloplng structures of the Red basin's central parts. But during
our visit only gee deposits, with signs of some oil, were found 1n the
southern and southeastern parts of the basin.

- The Huang-kuo Shan fold is about 25 km long and 3~h km wide;
the wlngs are steep, the vault even, and the shape box-like, A well
was being drilled to a depth of 2,500 m in its central part, aimed at
the ceeper Permian formation which is assuned to contaln gas and greauv'
quantities of oil, similar to that of Lungch!' ang.

It took us several hours to reach Chungking from Huang-kuo ‘Shan.
This large Luropean style city lies in the mountains, It is one of the
warmest spots in China. The mean temperature in July is 29,59 On
windless days temperatures’ ey reach 35-370 Such heat stays for d&ys
and is accomnanied with very high humidity.

Tne zechuan basin is shielded from the cool northern w1nd
From the south mons oons descend on the basin and warm it even more.
Palus ané mulberry trees grow alongside pines in its mountains.’

Ve left Chungking for the uhlhwukuo oil field, 30 xm from the
city, where for the past four months a gas gusher had been active. ,
The Shilwukuo oil field is on a narrow fold stretchlng scores of kilo-
meters, Such folds are numerous in ‘the eastern parts of SZGChﬂun Prov-
ince.

The Szechuan basin, in the Shihwukuo area, consists of a broken-iip
mountain range with relative elevations of 500~600 m, The derricks are
in deep valleys, among trees and rice fields, and only occagionally on
hlgher ground,. - We v151ted ‘the southern part of the basin where' over 60
favorable structures are known; industrial gas is found in ten of themo
Gas deposits are estimated in biilions of cubic meters.,

In the Szechuan basin, or Red basin as it is better known, Cre-
taceous and. JUrassic rock are commonplace, with red and pink sandstone-
cley, formed in ancient times in the great lake.  Their thickness 1s
about 3,000 m. Beneath these lie carbonized sea rocks of the Triassic
age, limestone, dolomite, warl, and shale of ‘about 2,000-meter thick-
ness, Below these are Paleozoic and Jurassic rocks, alternatlnv with
cozl-bearing suite and limestone, 'So far there are no data on the
composition of the more ancient deposits, The total thickness of sedi~
gentary rocks in the basin, above the crystallic formation, reaches

000 1, : ‘ .




bacts of gasogenic riches of Szechuan viere ¥nown about 2,000
years ago, vhen men dug wells in temples, using bamboo contraptions,
to a depth of 200 meters., Thus the. First wells in the world were
drilled in encient China., Gas was used to illuminate and heat homes.
Gas 1roduction through primitive methods began only about 100 years
8&0. '
Until 1949 the’ volume of drilling work was very suell, Gas was
known to be only in two places -- ‘Iungeh'ang and Shilwukuo. Large-
scale ‘surveying was recently carried out in’ Szechuan. 0il and gas
sandstone of the Jurassic age was found in 1958 in the ‘central and most
placid arvea of ‘the basin. There Chinese specialists ) in cooperation
with Soviet scientists, discovered large structures with more than 25
naturel subterranean deposits of oil, reaching 50 ki in lepgth and 20
in wiéth, i.e., Lungyussu, Kuanan, Nanchung, and others, These struc-
tures, somewhat similar in form and size to our platform folds in the
area of Second Baku, yielded oil gusheés., Today it is one of the largest,
0il fields in China, the exploitation of whlch is barely oeginning.

The characteristic feature of the CPR's 0il deposits is their
location in vast inland basins. The edges of tnese depressions and
besineg are formed of Paleozoic, Cenozoic, and Archeozoic structures,
while the central parts Mesozoic, Cenozoic, and, as & rule, continental
deposits. The basins, sharp in relief, are surrounded by mountain '
ranges with peaks two, three, and more kilometers high, ‘Qur Fergana
and Baikal bagins appear to be similar in their morpholocical struc-
ture to the basins of China -~ We can also call them Central Asian o
basins -~ although ours are c0n91derab1y smaller in size. N

The maein inter-mountain bagins of China occupy vast areas, in
thousands of square kilometers: Tarim basin ~= 850; Red basin -~ 190;
Dzungerien basin == 150 Tsaidam bagin -~ i20, and Turfen basin, with
_the bed lower than sea level, has a maximui length of 245 km'and width
of 120 kn.

Aside from their orographically eharp outllnes, all small and
large basine have these characteristics:

(1) The great thickness of Mesozoic and Cen0201c rocks, reach-
ing 5,000 -8,000 m /established through drilling and geological obser-
vation, ’

(2) Presence of great break~ups along the basin gides,

(3) Presence of folds on the periphery and central part of the
. basin., The folds occasionally slant 25-400 and more. * More than 100
are counted in each of “the larger basins., .

Aside from the described’ basins, there ‘are three vast and 1ittle~
explored plains on the territory of the CPR “the Nbrthern ‘Chinese,
containing three well-defined basins, 0ccup1es an area Of hO0,000 8q ku;
Manchurian /Sungliaq/'with an area of 200, OOO sq Xm; and Ordoss, wnich o
forms a depression of 200,000 sq km. -

The three &bove-mentioned plains within: the Sino-Korean plat-
form ¢iffer materially from the inter-mountain basins described earlier.
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. They awe characterized by & lack of sharply defined folds, by
elevitions of 1-3° angle slant in the'strata, and, as a rule, by lesser
thickness of sedimehtary rocks. They ‘resenble vast and even flexures
rather than gaps. At present surveying work is' carried out in all of
the mentiored basins where presence of oil and gas was established.

Concluding the description of our tour through the better known
oil-bearing‘baéins;and”surveying areas, I shall attempt to give & gen-
eral evaluation of China's oil fields, The foreign press had obviously -
underestimated China's oil potential;: due to the absence of ancient sea .
paein sediment to which one usually connécts the formation of oll. . . .
Clearly, the oil monopolies did not went to loge China as a vast market
for their liquid fuels ‘ ERE Co P

o It 18 now known that the CER hes sea deposits with rich oil . ..
forugtione, such as the Trisssic and Permian deposits in the Red basin, .

" 'Ta’the Triassic and Permian rock, with alternate oil and gas de- .
posits, and elso In the continental coal deposits, there is industrial
oil'and ges. The presence of considerable oil is evident in Paleozoic .
warine deposits in Kwelchow, Yunnan, and Kwengsi provinces of South
China, There are paleogenic'marine?deposits'in_the vagt Tarim basin.

;“fBut the main evaluatidh'of China's oil reserves is not based on
these facts., The main fact is that China has numercus industrial de-
posits formed in ‘the continental; and primarily, ancient lake deposits
Here is'the new theory end practice that Central Asia is contributing .
to the oil-prospecting business. =© -0 o o o L

. " 'The theory of the continental érigin of oil is being success= . -
fully studied by Chinese geologists. Chinece scientists have made it- -
their current task to carry out geochemical research on this question. -

' dme territory of China has vast oil and gas-bearihg basins in

‘which Chinege geologists found hundreds of gtructures favorable for - - -

the scoumulation of industrial oil, . The main difficulty lies in the
fact that the rocks have poor permeability end low porosity. - The Chi-
nese scientists! task consists of finding rocks with good permeabilliiy
and porosity, end where this is imposeible to study fissured rOcke ..
wherever oil end gas form deposits. F T A

, "/ There are many good fissured zones in world-wide oil exploita-. -
tion. Even the world famous oil fields of Iran and Iraq are closely - ..
related to fissured limestone. Recent special literature on oil &t
tributes great significance ‘to fissures in.oil and gas accumlation. ...
Proof that China has conditions for the formation of porous collectors
is infthe‘Igbtsunmiaoﬁéil‘field, partly in Karamai, end also on Taiwan
Island. To find more of similar, or even larger, deposits in the basind

is a challenge to the geologists of China. :

- In the past few years Chipese 'surveylng brought- to light 662 ..
oil-béaring structures [Seé Notgf} The pumber is steadily increasing.
Great hopes are inspired by the Sungliao [Manchnriag]ﬁplaips in the
northern pert of China, visited by the authér in 1958, - [Note ~-- See ..
Ho Chang-kung's "o Coordirate the Existing Experience and to Achieve -
Further lLeap Forward in Geological Work," Soviet Geology, No. 12, 1958

¥
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’ In 1058-1959 more than ten structures were discovered there and
wells showed oil-bearing sandstone of . the Cretaceous period, approxi-
mately the same as those in the. oil fields of the eastern part of the
Mongolian People's Republic. Coa - S o

In the vicinity of the great city of Shanghai, gas from small
wells is successfully used by small enterprises, We visited the
Yangtze estuary where oil surveying is in full swing. Sinks of oil
and gas were found in wells drilled in southern parts of China, from
the Paleozoic and Triassic deposits of Kweichow Province,

" At present the total area of prospective oil and gas resources
in the CPR, with sedimentary rock favorable for the formation of oil,
has 1ncreased and is estimated 25 2 670,000 sq km ~-- almost ome third
of the republicts total territory. Oil resources already surveyed ex-
ceed 2 billion tons; in 1949 they amounted only to 206 million ‘tons.

Most Of the oil fields, with sand stratum, have oil of very good
quality, light specific gravity, low content of sulphur, and high con-
tent of gasoline. .

In 1949 China was producing only 320 OOO tons of oil. Produc-
tion has increased more than tenfold. In 1058 it reached 2, 260 000"
tons and in 1959, 3,700,000 tons. However, this amount rnee'bs only one
third of the country's needs, -Therefore, great attention is being paid
in China ‘o synthetic liquid fuels derived from combustible shale. 5

The largest deposits of shale are in Fushun, in the north, end
Mayaoming, in the south of China. Both places have developed a liquid
fuel industry. In the past few years many deposits of combustible
gshale and bltuminous coal were found in almost all provinces of the .
CPR, In the years of the First Five-Year Plan /1953-1951/ the capacity ~
of liguid fuel enterprises tripled and in 1958 construction ‘of over 500
si2ll and medium-size plants began with the aim of producing a total of
1,200, 000 tons ‘of synthetic oil annually.

Chine plans in 1962 to bring the production of oil, including sdxb
thetic fuel, to 6 million tons. . ‘

Not wishing to belittle the 1mportance of llquld fuel, derived
from shale and coal, as a geologist and oilman I wish to conclude with
confidence that the time is not far off when the entire vast socialist
economy of the CFR will be getting all its oil and ges prlmarily from
natural sources, the discovery of which stlll continues. . ‘

rhny famous scientists are worklng in Peklng. I met China's

leading geologist, Li Ssu-kuang, in 1958, In the spring of that year
he was living in one of the swaller palace building at the Summer Palace
situated at the foothill and dominated by the majestic Buddhist Temple
of Phorsanga. ILi Ssu-kuang is the author of the "Geology of China,"
translated into many languages. - He is also the author of the original
tectonic theory of the earth's formation, I visited him in the cowmpany
of two deputy directors of the Peking Geological Surveying Institute,
Professors Chang Hsi-t'i and Ma Hsiu-yuan, and interpreter Cheng Ming-

ylnL .
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Our host turned out to be & tall and poised men in a modest
blue cotton suit cbmmonfin”chinéﬁ'wﬁe‘reached:thé"agéWOf‘69 ard his . -
hair was gray. L e ‘f”wl‘w SRS B TS T

. "The geological map of cur two territories, as is the 'friendship -
of our “two great peoples, has ‘no-boundaries," said Li Ssu-kuang.: "Your:.:'

geologi”él“succeeses“abe'impdrtanﬁ*dléé”for-ouf{dwnftgriitony."w,u i
.. Then the scientist spoke on his original views.on tectopics » .. /.°

[structure of the earth/.  In 1958 Li'Ssu-kuang's book, Vilhrevaya

ngpon}kﬁ;(?ofticéi'Téétoniég]}“WanﬁﬁbliéhédVinJﬁhé Soviet Union, -.0n oo

the basis of his apalysis of China's geological formation, and also in =
other parts of the world, Li Ssu-kuang considers that aside from oscil=

latory nioveménts -- due to condensation and expangion’ of the éarth ==

2 major part is attributed to the hokizontal suift, or "vortical tec- . .-
tonics," which'formed astonishing folds resenbling the létters Xi, Bta,
and Tpsilon in the Greek alphabet,- W v Sl B

" Reasons for thesé movements are far from being clear yet, al-
thoughfCegﬁrifugalwéforts,fﬁﬁdoﬁbfédiy,"@layfthe moet important part.
The stfuctuiéS;fmadefby‘thése‘movéménts;‘Caane geen-in'the dystem of -
grenite fissures on the shores of the Pohal Bay and Japaii'Sea, and.even

on a larger-scdle In the.Chilinshah‘éha*Nénéhan-ranges.*'The scientist

wag ablée to duplicate these forms in'a laboratory éxperiment, on plates:.
coverad With'plaSticiné,vabis‘pf@CeSéfwaéfdescribeGTinfthe‘"Vortical‘-;:
Tectonice," =~~~ - L e

"ﬁiThé'ChinéSe”qtiéntistfvas‘aétiﬁélj'in%eréétéd”iﬁsbil‘surVéying¢“*ﬁ

He suid that earlier China's oil potentisl was underestimated. As-the -

Minister of Geology, Li Ssu-kuang cdﬁsiders”dil”survéying‘bnévbf-the'zf"

most Lmportant tasks of Chiria's geological'service,  He talked at oo
length,on”%hgfyeﬁgun%xplorgd”rescurdéq*df‘the‘Nbfth»Chihé'plains,‘=xﬂ
stretching for 1,000 kin from Peking' to Sharghai; on the Manchurian

Plainwf~_délled‘SdngliAO'after the Sungari and the Liadho rivers, «7 (i

Thesé”p?éins[contain”qilﬁand’gaé deposits of undeteriined conditions.
The conversation also touched upon the recent discoveries of "

Chinese geologists in the Red basin, on the vast areas of gently
sloping folds of Jurassic rock containing large g6urces 'of oils

& féw days after our’Yisit[néwspaperjreportéd that ‘Ti Ssu-kuang -
and Kuo Ho-jo == two outstanding sclentists of Chipa -~ were elected = .
as foreign uembers of the USSR Academy of Sciences,. In‘the summer oF ...
1959, A. N. Nesmeyanov, president of the USSR Academy of Sclences, pre-
seﬁté&,ﬁhewéqiéhﬁists in Peking with membership diplomss, R

R proud," wrote Li Ssu-kueng later, "that I'was chosen as a
member of the great family of Soviet scientists.” T e e
Li Ssu-kuang was‘born;in‘1899;‘in’Hhéﬁgkéhg“counﬁy; Hupeh Prove .-

ince. He spent many years in exile in'Japen as ‘an -associate of Sun
Yat-sen, "Hithin the span’of his long life he vieited ‘many countries .. .
and ‘pariicipated in ﬂumérous‘intérné%ibnal"géblégiéal”céngrééses‘dﬁd" Y
conferences. . 1 ST e T T T
" “Arter “the overthrow of"thé‘laét;“Ching‘dyhasty’inﬂl9ll,;Li.Ssuﬁ s
kuang left ‘for Bugland, where he*sﬁuﬁipd'geology,a*FOLIGWing his re~ "0
turn home in' 1920, he taught at the Pekinz Univergity ‘end continued ' '«'n

- ']_7 e




sc1ent1;1c and research work, especially studylng the micro-fauna of

the perma-carbon rocks of North China. At one time he was “the dlrectori:}

of the Academic Institute of Geology. . In 1935 and 1936 he delivered
lectures at the Oxford University: :in .England.  Upon his return home, he .
studied with.deep fascination the glacial period of Chlna and worked "
out his original tectonic theory.

In 1952 Li Ssu-kuang became the Mlnlster of Geology of the CPR
concurrently with his post of v1ce-president of -the Academy of Sc1-"‘
ences of China., His famous work, the "Geology of China,” became a
manual for a whole generation of geologists, it was first publlshed in
1940 in Epglish and in 1953 it wes translated into Ru551an. The sci-
entist is now working on the questions of. plastlcs and dynamics of the

earth's core, using experiments, mechapics, and mathematics. He is

also p~epar1ng a major work on China's geology. o
In 1960, Soviet ambassador to the CFR, S. V. Chervonenko, pre*
sented Li Ssu~kuang with a gold medal pamed after the outstanding Rus-~
sian geologist A. P. Karpinsky, for. ‘his contribution to the study of
geology, paleontology, petrography, and other geological sciences, =
~In the field of geological sciences China holds a high positions
The naulon has thousands of workers in the geologlcal service, consist- o

ing mainly of young people.‘ They are 601ng important worh and are pub-~ "

iishing the results in scientific periodicals. They are conducting a =~
great number of theoretical and practical a881gnments, and are actlvexy‘“
partlclpatlng in geologlcal survey and surveylng for various minerals,
Under the direction of Professor Chang WEng-yu, menbers of the Geo- ' .
logical Institute of the Acadenw of Sciences of China have compiled a’
sectonic map of China. This 1mportant geological achlevement wills
further aid the prospecting works . Chinese geologlsts have also taken .
into consideration the positive experience of Soviet geologlsts.

.Hoviet geologists, and partlcularly the scientific staff of the
1SSR Acadewy of Sciences, and specialists from the USSR iinistry of
Zeology, haeve helped and contlnue ‘o help their Chinese comrades.

Tn the past ten years hundreds of Soviet geologists worked in
the CPR, Dlbny delegations visited that country.. Professors V. M.
Sinitsin and M. N. Sayidov worked in China almost ten yeers. Their
names ere known to all Chinese geologlsts. ‘

. At the end of . 1058 the first All-Chlna Conference of Geologlsts
was atiended by a group of Soviet geologists, ‘headed by the Minister of
Geology, P. Ya. Antropov, and including academician K. I. Satpayev and
the corresponding members of the USSR Academy of Scienccs H. M, Ab-
dulayev, A. A, Amiraslanov, and others. . .

The following persons have greatly helpeo 1n the study of
geology and development of China's oil industry _academician A, A. _
Trofimuk; corresponding members of the Acadeny, M. I. Varentsov, M. F.
Mirchink, L. V. Pustovalov, B. S. Sokolov, V. I, Smirnov; professors
I. O. Brod, 5. G. Sarkissian, F. A, Alekseyev, V. M. Kreyter, V. N.
Kotliar, 4. A. Logichev, A. S. Khomentovskiy, A. V. Snarskiy, P. P.
7abarlosL1y, V. N, Pavlinov, S. N. Simakov, and geologists I. E.
Shirieyev, F. S. Panteleyev, A, V. Kuckapin, and others,
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During the 19568-1959 compilaticn of the CIR tectonic map great

help was rendered by a group of scientists) including ‘academicians N. S.
Shatskiyfgpd_Ag,Lo_ianshin5'gorrequndihé1méﬂbef;dfftﬁe'USSRfAcademyuof*>’
Sciences Yu. A. Kbé”ih;'profésgbré”?}iK{[thﬁdtkin,“Nng,mKheraSkéé}* 5
and OtheTS. .. . .. . el R

. The All-China Stratigraphic Conference was attended'by a growp '
of Soviet geolqgists;”inclﬁﬁiﬂgyaéédemiciéﬁlb;’B;‘Nal;yk;n;_COrréSPQQGi*f'
ing member of the Academy I. I, Gorskiy, end professor N, A, Beliayev- -
SKIF - o e e e
During geological expeditions dozens of Soviet geologists worked
hend in hand with their Chinese colleagues, Vhile rendering technical "

assistance the Soviet geologists are alfo learning from their Chinese
friends. : Rl U e e LT : _ L .‘b
. Large-scale geological survey and ‘surveying work is carried out " -
by the Chinese to enrich their country with new discoveries, - = =
- Chinese and Soviet geologists are performing their work coop-"
eratively in pumerous cases.. For instence, the joint, long-term ex- -
pedition %o the Amur River basin,, long-teru paleontological expedi- "
tion to Worth China, and the joint eéfforts on the elaborate theme en-
title¢ "The Study of the Pacific Ocean Ore Belt on the "Territories of '
the USSR and China," . . 0 L oo e
Tumediately after graduation Chinese students take part in -

every field of geological survey =~ from field surveying to theoretical =
work_a@-educational'1nstitﬁtibps."ihérefis"a”cbnsiderable-numbgr of -
Chinese geologists who were educated in the Soviet Unioms &= ' = <o
. Achievements in the development of geological surveying work in -
China are truly great. . .. 0.0 T o
. In the past years geological teams of China acquired godd tech~""
nical equipment, According to available data, a total of 10,320,000

of exploratory wells were drilled by the end of 1957+ 'This figure is
60 times more than the entire drilling work done in scores of years = -
prior to liberation. In 1958 China had a total of 4,684 drilling equip-
ment, but invl959‘the”humﬁer;ﬁasfdoubléd;:'?fbdﬂbtiVity’Of labor in
drilling work is growing, t6o. . .~ . . oo oo

" In 149 surveying fs”bgihgfacne‘fdr’18‘tyPés‘of'minerals)'WhiléV
at present the_nunbgyhreachga”TlQ]GH'QfTWhibﬁ“proved‘té“haVQflar@e”inhvyﬂ
dustrial deposits /See Note/. /[Note -- See Ho Chang-lung's "To Co-

ordinete the Existing Experience and to Achieve Further Leap Forward 1?_"

in Geological Work," Seviet Ceology, No. 12, 1958,/

_If prior to the liberatidn‘of‘ﬁhe'éountry'theféfWere;EOQ'peréohé k
engaged .in the geological service, an ermy of 40,000, consisting cf
geologists, engineers, technicians, and others, are engaged in the -
service now. By studying the country they are making brilliant dis<
coverics every years . - .. . .o .ol

. In the past years large deposite of coal, oil, ferrous, hon-'

ferrous, and rare metals wére discovered 'in the course Of surveys,
We have already discussed the promising reserves of oil. " o ‘

PR
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. In the reserves of coal China holds the third position in “the
vorld, after the USSR. and USA. “The total reserves of coal ‘in ‘China -
are estinated at 1,500 /s c/ million tons. The reserves which have ,
already been surveyed constitute 43.6 ‘pillion tons. " In coal produc--" 7
tion Chipa hae already overtaken Britain and is approaching the USA~ S
level /367 million tong/. ~In 1959 the CPR produced 347,8 million tons
of coal. .The coal is of good quality and can be found in all prov1nces ;
of China, particularly in the northern and hortheastern parts of the
country /Tstung coal ba51n7} A pumber of coal mines are in the prox-**fﬂ?
imity of rich iron ‘ore deposits. '

. Prior to liberation’ it was considered that China had little
iron ore, IHowever, recently very rich’ iron ore deposits were found
almost in all parts of the country.

The three largest iron ore bases of China are: Anshan in the
northeast, Tayeh in Central China, and Boyan' Obo in North Chipa.’ The -
surveyed iron ore reserves in. Chine now exceed 8 billion tons, while
the reologlcal reserves are. estimated at lOO bil'.lion tons.

. China at present occupies one of the leading places in the '’
world in reserves of coal, 1ron, tin, tungsten, copper, aluminum,‘:
molybdenum, menganese, lead, zinc, mercury, and also phosphorus,
borax, asbestos, and potassium. [See Note/ The tungsten reserves con~"
stitute 905 of the world's surveyed deposlts and 80% of the world's
known antimony reserves. [Note -- Figures from an article by Ho Chang-"""
Kung, Deputy Minister of Geology of China, in the Druzhba (Friendsnip,, ‘
No. 35, 195%./ . . :

In the past few years a number of ‘large deposits of chrome and
aickel, and over 3,000 large and small depos1ts of copper were dis-
zovered in China.

. These are only initial successes of uhe army of geologists who
bave quite recently started their deep study oi the country iabulously
rich in minerals. :

" The eaceptionally high tempo of geological surveyirg work de-
sands an establishment of new geological institutes in Cnina. Plans,_pV
drawn to create -technical schools and short-term courses for the lay
population, ‘have already been carried out %0 a gieat entent. ,

According to Chinese terminology, the follow1ng forces were mo-
bilized to assault the depths of the earth: regular army," consisting"
of large geological and surveying eipeaitions equippeo with modern tech-
nology; the "partisan units," consisting of survey teams “organized by -
local economic organs; and the "people's militia," made up of groups
frou local populace to carry out’ surveys in their immediate localities.’
The latter consists of tens of thousands of peasants who scquired & Lot
minimum knowledge to detect signs of gimple mineral deposits. Thus
meny tliousends of people are engaged in the search for ‘useful minerals,
According to our Chinese friends, a yesr of concerted campalgn resulted
in discoveries four times as mich’ as during‘the entire First Five-Year
Plan period. ZEvery province in China has equipment pools, - New de~
posits of coal and combustible shale are being found. According to in-~
complete data, 150,000 cases of ore finﬂirws were recorded in 1958.
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| In some counties almost 7Ok of the population is taking pert I
wineval surveying. In Teh-hsing county, Kiengsi Province, 40,000 local
people surveyed 20,000 lots: in’teh days and. found a puumber of mineral
deposit sites [See Note/., /Note -- See Ho Chang-kung's report to the
First :11-China Geologicel Confererce,. Soviet Geology, No,.12, 1958.]

' In evaluating these successes Ho Chang-kung, :one of the oldest .
hends in théffiél@“of-geblogicalﬂberviCe,fwrites:‘a"The day-by-day cor-
‘rect leddership of the CPC, the' large and tested army -of geological -

personnel, provided with latest techhical ‘equipnment, and the nation- P
widevmqvemgnt‘for‘mineral surveying open unprecedented opportunities ;. -i
to puild”uﬁ“thé*ﬁiﬂéral and reir moterial beses, " o o o - L

" *.'The vast territory,-promisingvgféat“mineral;rescurqesgwand the .-
selfléss;aid'of,ﬁhé“sdcialist‘couhtries,-are“the*prerequisitesvforlthe‘,-
unpreqéﬁéhﬁé@fleapffcrwhrd'iﬁ’thé'devélopment,of?geologica14WGrk;g e

' The Chinese masges’ are acquiring geological knowledge in order.- . -
to help the geologiéai”cadresi"The‘mbvemént?for;"the’geolégical par- ..
ticipation of the entire party aided by the entire population” is afoot.,
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© . VI. The Traiping of Geologists in Chins and
o Remarks_on Higher Educational Institutions

. The geologist, as an explorer of China's rich mineral resources,
is a popular Tigure in that countryéd . . oo L
~'"The training of geologists of various specialties are carried
out basically in the large geological and survey institutes, end only = |
a certain pumber are taught in other trade institutions [petroleum, .
mining; etc./. L T S e

Lt the close of 1958, three geological and surveying ipstitutes
and seven geological departments at universities were attended by 14,000
future geologists. Additional 18,000 young boys apd girls were study-
ing at 15 technical schools, . The future plan is to bring the number of
students o 30,000 in'the geological institutes and to 40,000 in tech- =
nicﬁ%]?3h9°1s [See Note/. [Note -- See Soviet Geology, No. 12, 1958,

The Peking Geological Surveying Institute, where I worked during
1956-1958, is one of the largest in China. Like the mejority of Chi~
pese higher educational institutions it is only seven years old.

The institute is situated in the northwestern part of Peking,

20 km from the center of the city, amidst eight other new schools.
Across from it is the beautiful building of the Metallurgical Insti~
tute, and alongside are the mlti-story buildings of the Petroleum In-
stitute. OComewhat in northerly direction is the Mining Institute with
ite traditional Chinese type roofs.

The modest, pink and bright buildings of the Geological Survey-
ing Institube stand in the center of the university town. In 1958 the
jnstitute had nine three- and five-story school buildings with a total
floor space of 50,000 sq m, and auxiliary buildings, housing dormi-
tories, apartments for professors and teachers, and dining hells,
totaled 73,000 sq m.

Peking now has over 30 higher educational institutions with a
total attendance of 140,000, ten times more than ten years ago.

iech school is self-containing and has classrooms, laboratory
buildings, dormitories for students, houses for teachers and staff,
dining halle, clubs, nurseries, hospitals, and sports arenas.

Ts it wise to have the schools thus centralized, beyond the city
limits? In my opinion, it has many advantages. For instance, if an
interesting lecture is delivered today at the Petroleum Institute the
students of the Mining and Geological Surveying Institutes can be there
in & few winutes. And if tomorrow an interesting report or lecture is -
resd =t the Geological Surveying Institute then the gtudents of the
Petroleun, Mining, and Metallurgical institutes have only to cross the
roac.

The teachers of various schools have close contact among them-
selves and are constantly exchanging experiences. Frequent meetings
are practiced by teachers and gtudents of various institutes. Further-
more, the students are isolated from the city noises and have no
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distractions in their studies. In the winter, when the Western Hills
are covered with snow or in the spring when plums are in ‘blosgom, . one
feels nimself much closer to the University Town and the mountains then
%o the city. ‘
‘The Geological Surveying Institute in Peking is attended by more
than h OOO students, including some foreigners mainly from Vietnam,
Korea, . and Indonesia. There are evening course, too. : .y
o lne ‘ingtitute has trained over 2,500 students in the past years,
which is ten times more than the number of geologists trained during .
30-40 year period in the old China. In 1959 the instituue accepted
1, 200 firSt-year appllcants. T ' - o
‘The institute trains geologists of various spec1alties. There
are six departments. geological survey and mineral exploration, . .
geologJ and mineral surveying, geology end oil end gas surveying, geo- ‘
physical, hydrogeological end geological engineering,: and -surveying - ...
weclniques. ' These departments are furicher sub-divided into special-.
ized fields, such as: geological survey and exploration of mineral . _
resources , ‘geology and surveying for wetallic and non-metallic oeposits;
geology and coal and shale surveying,-geology and surveying . for oil and ..
gas. deposits,: ‘petroleum’ geophysics, metallic geophysics, hydrogeologicalj,
and geological engineering, surveying techniques, and a special section
where menagement cadres for geological-surveying work are trained. The
latter course somewhat resembles the economic oranch at our own geologi-m
cal-surveying schools, - h
o greatb attention is devoted to the indenendent work of the stu-.

- dents, tobether with coordination of theory and practlce in the., curric.;f
umnte

" Tn “the ‘past five years about 100 well-equipped laboratories we*e
fcunded at the institute. They are particularly devoted to hydrogeo- o
lOgical cnemical, ‘and geophy$§ical methods of surveying,. and are. am-“r';?
filiated to 25 departments of the " institute. The Chinese comraoes are; .
naturally, very proud of them, : ’ '

In the spring of 1958 a general geological s eun was organized
from the combined sources of various departmental museums, Until a
special building is built-to house it the museun is temporarily scat- -
tered' in 10 separate halls. ‘Vayious types of minerals from China's . .
mining siteg, such as: iron, chrome, manganese, nickel, copper, and
so forth, are very well displayed. Separate halls are dedlcated to
China's oil fields and coal mines, il

‘The imiseun has' included waterials donated by the geological -
seums of the loscow University, Sverdlovsk and Leningrad mining ingti~ -
tutes, the Moscow Petroleum Institute nemed after academician I M. . oy
Gubkin, the Trkutsk Mining end Metallurgical Institute, and. other highrr
schools of the. Soviet Union. ' A cloge contact was established with the
latter and collections of samples were exchanged. The museun at the .
Peliiig Geological Surveying Institute has .a hall containing gif 58 fron
the US3R museume, which include Ural Jasper, samples of Baikal mica, -
samples cf . igncous rocks from the Ukraine and Kbla Peninsula, aqd 80
Porthe o ‘ ‘ ~ . i
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‘For ' the time being the museum is-of an educational nature, but
in the mear future the institute will form a Geological Board and the
museun will be expanded to include the regional geology of varibus prov-
inces of China; it will then be entrusted with scientific and produc-
+ional teéeks. The museum will eventually become the central geological
mseun of the CPRa - =~ T T

The  Peking Geological Surveying Institute bas 1420 teachers, in-
cluding 17 well-known professors whose works enriched geological sci- .
ence of China. Among the latter are: Yang Fu-ling, Chang Hsi-t'i, Ma
Hsi-yung, Yuan Tien-t'ing, Ptang Chou-hsiang, Shih Chi-shan, and others.

- The institute is conducting a large-scale scientific and research-
work. Conferences are held annually and verious works are published.

" In conclusion, I shall point out certain general characteristics =
of higher educational institutions of:China. Only recently the higher
education in China was of scholastic nature, but in the past ten years
modern universities have emerged. =~ . . .- 5 e o

' The mejority of the: Chinese higher schools are of technical na- .
ture and were founded in the past 6-7 years. In addition to the growth
of universities, during the 1958 "leap porward" movement, many counties,
and cven ‘some lower administrative subdivisions, have founded a large
number of gpecial type of higher educational schools where studies are
conducted without disrupting the production. .. . .- T

~In 1659 a total of 810,000 students were attending 81 higher“’
educa%i@nal institutions;  including soue 270,000 newly accepted appli-
capts. Additional institutes with avening classes are attended by . -
300,000 students. Thus the total of students in the CFR exceed 1,100,700,

The process of orgenizing new higher educational institutions is’
not yet complete. The new ‘onés, ‘as -a rule, are founded by the efforts .
of the existing universities, technical 'schools, or larger industrial
enterprises. The new schools will offer courses .of 2 t0 5-year duratiou,
e class work will be closely related to the development of industrial.
agricultural, and cultural potential of the school?'s houe prov;nce. ‘

The problem of curriculum has been lergely solved. The curricu-
lum of Soviet universities is accepted as basis, but certain reduction
of class hours is achieved through abolishing, or partly conserving,
the lecture courses. Similtaneously the hours dedicated to practical
training are increased. - C o o .

The concrete forms of coordination between studies. and produc-
tion are beihg gradually crystallized. ' During the month of July 1958
Pekinz higher schools have founded almost 200 plants commensurate with
their major subjects. At these plants students are not only to study =
but also to produce for the country.  For instance, the Aviation Insti-
tute is plenning to make planes and the metallurgical plants of various
universities must produce steel., The teachers and students of the
Reilway Institute are participating in the laying of railway tracks.
large~scale auxiliary economies were also introduced at the 8chools.

Tn order to help the industrialization progress of Peking, a- ‘
Geological Board was inaugurated at the Geological Surveying Institute.
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Tts tasks ipclude surveys and surveying ‘in “the areas -close to the capi-
sal-city, ‘The work is done by teachers, aided by the students., e
‘The .Changchun Geological Institute has also founded .Geological . .
Board for Kirin Provinge, . .-~ o o o0 o oo s el e
- he mogt ‘complex problem of Chinese higher schools is.that of o
training the teaching cadres, - The number of 0ld professors and lectures .
is swall /not more than 10%7}‘ The main teaching body consists of young .
gtudents who had graduated within the past 34 years.. The training of . .
the teaching cadres is being accomplished with 2 and 4-year post- . . .
graduate -studentship. ~They write interesting, topical papers, Con- ..
ferring of degrees, as a rule, is not practiced. -The total nuuber of .
teachers in higher educational institutions has increased from 16,000
in" 19%9-1950 to 68,000 in 1957-1958. Several years will be required .. .
for the new, forceful teaching generation to take over. In the past

two yeais various movements were launched in the higher schools apd
the numbers of students of peasant-worker class have increased [to 36%
of the totalf. -Particularly important is the movement that swept the
comtry -~ to readjust the working style and to eliuinate waste and O
CONBEEVat LMY . s . e e el T men e ge g
_ The idea of this nation-wide movement is %o increase the previ- .
ous production level while using the same smount of labor, meterials,
and Tinancial expenditures. :The slogan of the movement, is: '"more,
faster, better, and cheaper." .. . o i0 o anom S e
\ }‘*Teachers’&nd students have 4introduced thousands of suggestions
for improverent of work, -Comrades who lived extravagantly-and lacked
in full participation in the public 1life, were criticized. All teach-
ers and students took part in the movemente. . . . . . . . ao
‘TFor' instance, suggestions were introduced that etudents. physi-
cally participate in the construction of institutes, give regular as- .
sistance to agricultural .cooperatives, and provide services in their .
everyday life /growing vegetables for the dining halls, operating bar-.
ber shops’,jle'tc:%i LR el e N L N R T N
The suggestions and critical remarks are written and submitted .
to & variety of special comuittees: -concerned with the problems of
studies, the coordinetion of study with labor, .the economical expendi-
ture of funds, and so on. - In addition,‘the-suggestions»submi%ted‘BY'

students and staff members are written in large characters on pieces of.
paper or' old newspapers, ‘are displayed in “the school premises. Right -
from the start eévery student pledged to write critical messages. of 20-30
words .  This Torm of a wall newspaper could be found pasted on the walls,
and even the sidewalks, of the campus, T
‘Iventually the suggestions,:some repetitious, were concentrated
into a zingle principal form in the shape of a watermelon. The seeds .
consisted of individuel questions. :Meny "watermelons" were displayed,
with great number of "seeds," T O .
. These measures resulted in the improvement of student work., At
last the students were getting the high marks they merited. Undoubtedly,
this was a Truit of the.better consciousness and political maturity of
the teacher and student body. B
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Our Chinese friends attribute the successes in the educational -
and scientific-research work to the fraternal help of the Soviet Union.
When their higher schools were founded and the curriculum set up the
sxperience of the USSR was always taken into consideration, -In the
past ten years more than 1,000 Soviet specialists in a variety of edu-
cational fields have visited China. - Over 700.of them conducted lecture
courses, Their important task was to train teacher cadres from among
the ranks of young honor graduates., The Soviet specialiste enjoyed
their work and considered it as act of honor bestowed on them by Soviet
higher educational institutions. They also helped to set up 337 facul-
ties and over 550 laboratories... -~ .0 -7 n k e S

"“'fhe Chinése higher schools pursue.life according to their na- .
tional treditions end the characteristics of progress in China's social-
ist revolution., =« T T o e e e

The Second Session of the VIII Congress of the CPC in May 1958
hae outlined the main tasks for the cultural revolution in the country,
which includes: ‘eradication of illiteracy; introduction of general
primary education; a gradual establishment of local middle schools in
all counties; and establishment of higher educational institutions and
scientific research organs in all regions and some of the counties,

The Chinese call the Soviet Union their "elder brother" and they
continually learn from it. However, there are things that are worth
learning from our "younger brother," too. Lo D : ,

' China's technical achievements in meking paper Iron reeds and
manufecture of high-QUality'ceramics,'theﬁharvesting:of rich crops of
grain and fruits are widely recognized, ~Tach field of knowledge has
its complement and, at tines, experience of tradition. S

" Competent scientists in the fields of patural, mathematical,
technological, and social sciences are now working in China. The whole
world knows the names of Kuo Mo-jo, the president of the CPR Academy of
Sciences, and Li Ssu-kuang, vice president of the Academy and the Minis-
ter of Geology of the CPFR. They were recently elected as foreign mem-
bers of the USSR Academy of Sciences. R N T

The author of this brochure, as a geologist, had an opportunity .
t0 learn many valuable facts while studying the geology of China -~ ‘
formation of loess, characteristics of 0il and coal bedding, and recent
ore formations. -~ - o R , o , ,

- Tie Chinese higher educational system is 81till young but offers
certain traits which are of interest to the older Soviet higher educa-
tion. One of its remarksble features is its unswerving desire to com-
bine theory with practice. Iectures are read at the production sites
and under expeditionary conditions, Diploma theses are prepared at
the enterprises. _ Seow B O e

" In this respect there is much in common with our plans for re-
orgenizing our own higher education, oL Lo :

~ Although the Chinese higher education still has a lot of un-
stabilized groping, the present Chinése experieénce in orgenizing plants
at their higher schools and teacher-student participetion in large-scale
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contractual work, it is of interest to ue while our own higher educa-
tional system is being reorganized. R SR A

Aside from this, all Chinese students are constantly helpingithe
agricultural cooperatives and sperd an hour every day working at the
campus commmnity gardens, laundries, and barbershops. The teachers
meintain contact with the nation-wide scientific and research work. In
1956, in cooperation with Soviet specileliste, many took part in outlin-
ing the 12-year draft plan for the developuent of science end technology.
The plan will bring the CIR a world status in the field of scientific
development. :

The Chinese higher schools have new, spacious buildings, where
students study in shifts and use the leboratories equipped with medern
instrunents.,

Alnmost every laboratory has equipment, scale models, and originel.
blueprints. The majority of technical schools have machine tooling
ghops ‘to make laboratory equipment. But of perticular interest is the
large quentity of efficient, yet cheaply made, wooden scale models of
lathes, machines, mining equipuent, pipes, and so forth. There are
also models for biological, anatomical, and paleontological studies
which show the structure of a human body and various other organisms.

Aside from mimeographs and hand-presses, almost every institute
owne printing machines to turn out textbooks and other works.

Publishing is carried out swiftly, 2-3 months after the submis-
sion of the manuscript, without superfluous formality or protracted re-
views. It is true that, from technical point, the quality of publica~
tions is not always good, paper is of poor quality, editing and correc-
tions are not thorough enough. However, these shortcomings can be
easily avoided in the future and they should not detract from the greas
advantages designed to strengthen China's higher education,

Almost all the courses, taught by Soviet specialists, are printed
in the school by typographical method, 500-2,000 copies each, in Chines::
or Russian, Some of the courses are also published by the state pub-
lishing houses.

The work of the visiting Soviet teachers and specialists comrend
great attention from the Chinese colleagues. These Soviet specialists
not only tour the attractions of China's historical sites, but go on
field assignments and visits with geological expeditions and surveying
teams. They give direct assistance and enrich their lectures with ma-
terials derived from Chinats daily problems.

Chinese friends extend warm and touching farewells to the deparc-
ing Soviet specialists., Every Soviet specialist, who had worked in
China for a period of time is given a medal of Soviet~Chinese friend-
ship, on behalf of Premier Chou En-lai, in eddition to many letters and
references.

T conclusion I wish to say that with the victory of the people’s
revolution in China, the Chinese and Soviet peoples have established }
friendship and cooperation which are getting stronger year by year. On.2
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of the manlfestatlons of this friendsh:.p is the exchange of visits be -
tween .the spec1al1sts of the USSR and the CPR. , S ‘
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