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INTRODUCTION

A. GENERAL

The following folio of maps and explanatory tables outlines the
principal terrain features of the Chita Ohlast. Each map and table
is devoted to a specialized set of problems; together they cover such
subjects as terrain appreciation, rivers, surface-water and ground-
water supplies, construction materials, fuels, suitability for tem-
porary roads and airfields, mineral resources, and geology. These
maps and data were compiled by the United States Geological Survey.

B. TERRAIN APPRECIATION

The terrain appreciation sheet, based on map reconnaissance,
appraises the effects of topography and kind of ground on movement,
cover, and concealment of troops and supplies. Climate, effects of
shell fire, movement, water supply, observation, concealment and cover,
and camouflage problen.s are summarized for Chita Oblast as a whole.
The area is divided into 18 physiographic provinces. The topography
of each is summarized as to average altitude and relief; nature and
extent of hilltops, hillsides, and plains; and the character of
streams and their valleys. Brief mention is made of the kind, amount,
and distribution of soil and bare rock. Type of vegetation, settle-
ments, and existing roads and railroads are briefly summarized to
complete the terrain setting; for proper appraisal of these factors
the reports of other intelligence units should be consulted.

C. WATER SUPPLY

Existing and potential water supplies are reviewed primarily for
use in planning operations but also to assist geologists attached to
water supply battalions in locating ground water supplies. A map
showing permeability of bedrock is supplemented by information on
wells, and springs. An attempt is mede to appraise the potential
ground water resources, and to indicate the most promising sources of
supply. Surface water supplies are discussed in a separate table.

D, SUITABILITY FOR TEMPORARY RCADS AND AIRFIELDS.

Feasible transportation routes through the oblast at various
seasons are briefly reviewed, and seasonal construction problems
inherent in regions of permanently frozen ground are outlined.
Description of each of five areas within the oblast includes such
features as topographic barriers, extent of level areas, type of
ground, and drainage problems, and their effect on problems of road
and airfield construction. The occurrence of useful construction
materials is indicated., Roads, railroads, and rivers already avail-
able for transportation are briefly mentioned.
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E. RIVERS

The Rivers sheet describes the principal valleys and streams
of the Chita Oblast. Valley characteristics, such as width, drainage,
and slope; and river characteristics, such as discharge, gradient,
and dates: of freezing and thawing are discussed. Ease of travel
along and across rivers and valleys is discussed, as well as the
possibility of using rivers :as transportation routes.

F. CONSTRUCTION MATERIALS

This sheet shows the distribution of rdcké suitable for building
stone, lime, cement, concrete aggregate, road metal, ballast, riprap,
and brick.

G. MINERAL FUELS

The principal coal deposits arrd undeveloped oil shale deposits
and oil-bearing areas are shown on this sheet. The text outlines
quality, mining methods, reserves, past production, and geology.

H. MINERAL RESOURCES

This sheet outlines the distribution, mining methods, past pro-
duction, geology, and estimated reserves of mineral resources other
than fuels., Lead, zinc, iron, tungsten, tin, fluorite, bismuth,
and gold are the principal metals produced.

1. GEOLOGY

The basic data from which much of the foregoing was derived is
summarized on the geclogic map. This sheet is intended primarily for
geologists who may be assigned to specific problems in the Chita Oblast
to give them a general picture of the regional relations of the rocks
in order to permit better interpretation in small areas where: ceologic
advice may be needed. : : {5

Jde M;SCELQANEOUS

Climatic factors are summarized on a series of small maps. Views
of typical terrain features are dlSO 1nc1uded
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Method of compilation and reliability of data

These data have been assembled from published reports and
maps of the geology of the area as listed on the geologic map of
this set, The data presented necessarily involve more or less
interpretation on the part of the compilers and the reliability
depends very largely on the adequacy of the original reports and
maps of the area, Each compilation is given a reliability rat-
ing as judged by the compilers. These ratings are:

Class A: Original data so complete that the com=-
pilation involves little or no interpre-
tation by the compilers.

Class B: Original data seem accurate but incom-
plete for this purpose, and have required
much interpretation.

Class C: Less accurate and less complete than B,
better than D.

Class D: Original data very sketchy; inaccurate as
well as incomplete.

Original source maps are rated in three classes for each
scale of map as follows:

Surveyed map: The original map represents an actual
instrumental survey and should be en-
tirely reliable for the scale,

Reconnaissance map: The original map was not surveyed but
seems to have been carefully prepared.
General features are correctly shown but
the details are incomplete and inaccurate
for the scale,

Sketch map: The original map is highly diagrammatic
and may contain gross errors.
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BIBLIOGRAP HY - CHITA OBLAST
¥ Articles have been most useful in preparation of this report.

Translation of title in parentheses () indicates that trans-
lation was given in original publication.

Translation of title in brackets [] indicates translation by
U. S. Geological Survey.

Terrain:

Anert, E, E., Ceologicheskie issledovaniya po reke Zeye: Vsesoyuznoya
Geologo-Razvedochnoya Obedineniya NKTP SSSR, Trudy, vypusk 181,
1932. (Anhert, E., Itineraires geologiques dans la partie Est
due bassin superieur de la riviere Zeia: United Geological and
Prospecting Service of U.S.S.R., Transactions, fascicle 181,
1932.) In Russian, French summary. Geology, rivers, terrain,

Arsenev, A. A., Olekmo-Vitimskaya gornaya strana. Geologiya pravo-
berezhya R. Vitima: Academiya Nauk Soyuza SSR, Institut Geolo-
gicheskikh Nauk, Trudy, vyp. 27, geologicheskaya seriya (No. 7),
1940, (Arseniev, A. A., The Olekmo-Vitimskay mountains region.
The geology of the right-bank of the Vitim River): [Academy of
Science of U,S.S.R., Institute of Geological Science, Trudy,
fascicle 27, geologic series no. 7, 1940]. In Russian, very
short English summary.

D'Almeida, P. C., Russie, in Vidal de la Blache, P. and Gallois, L.,
Geographie Universelle, tome 5, 1932. In French. General geo-
graphical information. A few pages on Chita area.

#[Danilov, S. I., Reddish desert deposits in south Transbaikal steppe:
Acadeny of Science U.S.S.R., Far Eastern Branch, vol. 27, pp.
146~148, 19370 -In Russian. Soil boring descriptions, vegetation.

#Doskach, A. G., Fiziko-geograficheski ocherk Zeisko-Bureinskoi rav-
niny: Akademiya Nauk SSSR, Institut Geografii, Trudy, vyp. 27,
1937. (Doskatch, A. G., Etude geographique de la plaine de la
Zeia et de la Boureia:) [icademy of Science U.S.S.R., Geographi-
cal Institute, Trudy, fascicle 27, 1937J In Russian, French
summary. Physiography of regicn.’ Complete description.

Gerrare, Wirt, Greater Russia, the continental empire of the old world,
Macmillan Co.,New Yark, 1904. In English. Popular geosraphical
account. '

#Gladtsin, I. N., Geomorfologicheski ocherk Zabaikalya: Akademiya
Nauk SSSR, Institut Geografii, Trudy, vyp. 29, 1938. (Gladcin,
J. N., Geomorphological Description of Transbaikalia): [U.S.S.R.
Academy of Science, Institute of Geography, Trudy, fascicle 29,
pp. 116-195, 1938.] In Russian, English summary. Excellent
brief description and map of physiographic provinces between
Argun River and Lake Baikal.
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Khlaponin, A. I., Leontovich, A. A., i Prinada, V. D., Geologicheskie
issledovaniya v Verkhne-Amurskom Raione: Vsesoyuznovo Geologo-
Razvedochnovo Ob'edineniya N.K.T.P., S.S.S.R., vyp. 231, 1932.
(Khlaponin, A. I., Leontovich, A. A., and Prinada, B. D., Geolo-
gical investigations in the Upper Amur Region: United Geological
and Prospecting Service of U.S.S.R., Transactions, fascicle 231,
1932.) In Russian, English summary. Geology, rivers, terrain.

Obruchev, V. A., Olekminsko-Vitimski zolotonosny raion: Biblioteka
"Gornovo Zhurnala", Geologicheski obzor zolotonosnykh raionov
Sibiri, chast 3, Vostochnaya Sibir, vyp. 1, 1933. [Obruchev, V. A.,
Olekma-Vitim gold-bearing region: Library of "Mining Journal",
Geological survey of gold-bearing regions of Siberia, part 3,
Eastern Siberia, fascicle 1, Moscow, 1923.) In Russian. Gold
statistics; geology; physiography.

#Pavlovski, E, V., Vostochnaya chast Sredne-~Vitimskoi gornoi strany.
Orono-Nichatski raion. Geologicheski ocherk: Akademiya Nauk
SSSR, Geologichesky Institut, Trudy, tom 3, 1933. (Pavlovskii,
E. V., Der ostliche Teil des Berglandes des mittleren Witim,

Die Region Oron-Nitschatka, Eine geologische Ubersicht:

Academie‘des Sciences de 1'URSS, Institut Geologique, Travaux,

tome 3, pp. 41-109, 1933.) In Russian, German summary. Physio=-
' graphy, structure, stratigraphy, glaciation, pictures.

#Pavlovski, E. V., i Tsvetkov, A. I., Yuzhnaya okraina Olekma-Vitimskovo
nagorya, Geologo-petrograficheski ocherk po marshrutam 1932 g.:
Akademiya Nauk SSSR, Geologichesky Institut, Trudy, tom 4, 1934.
(Pavlovskij, E. V., und Cvetkov, A. I., Die sudliche Grenz region
des Olekma--Witim Hochlandes (eine geologisch-petrographische
Ubersicht nach den Forschrungen des Jahre 1932): Academie des
Sciences de 1'URSS, Institut Geologique, Travaux, tome 4, pp. 13-
68, 1934.) In Russian, German swamary. Physiography, geology,
pictures.

Voznesenski, A. B., Godovoi khod osadkov na territorii SSSR: Gosudar-
stvenny Gidrologicheski Institut, tom 10, 1933. (Wosnessenskij,
‘A.- V., Karte des jahrlichen Ganges der Niederschlage auf dem
Territorium der U. d. S.S.R.: Institut Hydrologique, Memoires,
vol. 10, »p. 35-43. Leningrad, 1933.) In Russian, German
summary Mean monthly precipitation tables; map with histograms.

Geologicheskiya izsledovaniya razvedochniya raboti po linii Sibirskoi
zheleznoi dorogi, vyp. 1-28, 1898-191L, S. Peterburg. (Explora-
"“tions geologiques et minieres le long du chemin de fer de Siberia,
livraisons 1-28, St. Peterburg 1898-1914.) In Russian, French
and German sumnaries., Physiography, lithclogy, mineral: resources,
ground water, structure, geologic maps, hatchure maps, good
pictures. Out of date, ¢
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Geologicheskiyz izsledovaniya v zolotonosnykh oblastyakh Sibiri, Amur-
sko-Primorski zolotonosny raion, vyp. 1 to 21, 1900-1915. (Ex-
plorations geoloziques dans les regions auriferes de la Siberie,
Region aurifere de 1l'imour, fascicles 1 to 21, 1900 to 1915,) In
Russian, French summaries., Rivers and terrain. Explorations
mostly limited to river valleys. :

Rivers:

Malyshev, V. M., i Molodykh, I. F., Issledovaniya rek Vostochnoi Sibiri:
Russkoye Geograficheskoye Cbshchestvo, Vostochno-Sibirsky Otdel,
Izvestiys, tom 47, 1924, [Malyshev, V. M,, and lolodykh, I. F.,
Investigation of rivers of Eastern Siberia: Russian Geographical
Society, Eastern-Siberian Division, Izvestiya, vol. 47, pp. 54—
104, 1924.] In Russian. Ice thickness statistics.

Molodykh, I. F., Zadachi vodoputei v Vostochnoi Sibiri: Russkoye
Geograficheskoye Obshchestvo, Vostochno-Sibirsky Otdel, Izvestiya,
tom 49, 1926. [Molodykh, I. F., Problems of navigation in
Eastern Siberia: Russian Geographical Society, Eastern-Siberian
‘Division, Izvestiya, vol. 49, pp. 23-61, 1926 In Russian.
Navigation statistics on lena, Vitim, Olekma, Maya, Angara and
Selenga.

Sumgin, M., Vechnaya merzlota pochvy v predelakhS.S.S.R.: N.K.Z.,
Dalne-Vostochnaya Geofizicheskaya Observatoriya, Vladivostok, 1927.
[Sumgin, M., Permanently frozen ground within the boundaries of
U.S.5.Re: N.K.Z., Far-Egstern Geophysical Observatory, Vladi-
vostok, 1927.] In Russian. Includes data on rivers, river regi-

_men, particularly Zeya River.

# [Vinter, A. V., Krzhizhanovsky, G. M., Lomov, G. I. (editors), Atlas
Energetic.Resources U.S.S.R., vol. 2, fasc. 13, Eastern-Siberian
Krai, fasc. 14, Far-Eastern Krai, Yakut ASSR, Principal Energetic
Administration, 1934. In Russian., River statistics.

Water Supply:

Dengin, Yu., Nekotorye mineralnye istochniki Tsentralnovo Zabaikalya:
Vostochno-Sibirskoe Raionnoe Geologo-Razvedochnoe Upravlenie,
Materialy po Geologii i Poleznym Iskopaemym Vostocnnoi Sibiri,
no. 4, 1931. (Denguin, Yury, Some mineral springs of the south
part of the central Transbaikalian region: East-Siberian Branch
of Geological and Prospecting Survey, Records of Geology and
Mineral Resources of Esst Siberia, No. 4, pp. 57-73, 1931.) 1In
Russian, English summary. Descriptions, analyses, geology of hot
and cold springs.

Dombrovskaya, N. C., Khimicheskie issledovaniya pitevikh vod v rajone
Urovskoi bolezni v Vostochnom Zabaikale: Vtoroy Vsesoyuzny
Gidrologichesky Syezd, chast 2, 1939. (Dombrovskaia, N. S.,
Chemical investigations of the potable waters in the region of
Urov illness in Eastern Transbaikalia: Second Hydrological Con-
gress of U.S5.S.R., Proceedings, Part II, pp. 519-520, 1929.) In
Russian, English title. Brief note on water and effect and
morbidity rate of disease,
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Makerov, Ya. A., Mineralnye istochniki Dalnevostochnovo kraya: Akademiya
Nauk SSSR, Dalnevostochny Filial, Vestnik, no. 28 (1), 1938.
(Mekerov, J. A., Mineral springs of the Far-Eastern Region: Academy
of Science U.S.S.R., Far-Eastern Filial, Vestnik, no. 28 (1), pp.
3-36, 1938.) In Russian, English title.  Description of springs,
anzlyses.

#* s Bassein Oldokone i verkhnikh levykh pritokov R. Cldoya:
Geologichesky Komitet, Izvestiya, tom 34, no. 7, Petrograd, 1915.
(Makerov, J. A., Bassin de 1'Oldokon et du cours superieur des
tributaires gauches de 1'Cldoi: Geological Committee Russia,
Izvestia, tom 34, no. 7, pp. 726-763, Petrograd, 1915.) In
Russian. Ground water conditions in vicinity of Scovorodino. log
of 450 foot well.

Presnyakov, E. A., Geologicheski ocherk okrestnostei kurorta Molokovka
bliz Chity: Vostochno-Sibirskoe Raionnoe Geologo-Rozvedochnoe Uprav-
lenie, Materialy po Geologii i Poleznym Iskopaemym Vostochnoi Sibiri,
no. 3, Irkutsk, 1930. (Presniakov, E., Geological description of
the environs of the mineral watering place Molokovka near Chita:
East~-Siberian Branch of Geological and Prospecting Survey, Records
of the Geology and lineral Resources of East-Siberia, no. 3, pp.
5-34, Irkutsk, 1930.) In Russian, English summary. Geology,
ground-water conditions, chemicel analyses.

#Sumgin, 4, I., Kachurin, S. P., Tolstikhin, N, I., Tumel, V. F.,
Obshchee merzlotovedenie, Akademiya Nauk SSSR, Moskve-Leningrad,
1940. [Sumgin, M. E., Kachurin, S. P., Tolstikhin, N. E., and
Tumel, V. F., Textbook of Frozen Ground Science, Academy of
Science U.S.S.R., Moscow-Leningrad, 1940.] In Russian., Geéneral
discussion of frozen ground problems.

#Tolstikhin, N. I., iMineralnye vody merzloi zony litosfery: Akademiya
Nauk SSSR, Komitet po Vechnoi Merzlote, tom 6, 1938, (Tolstikhin,
N. I., Mineral waters of the frozen zone of the lithosphere:)
[Academy of Science U.S.S.R., Committee on Permanently Frozen Ground,
Trudy, vol. 6, pp. 63-78, 1938.] In Russian, English summary.
Types and distribution of mineral springs (distribution map).
Chemical anzlyses and discharge data on some individual springs.

#Tolstikhin, N. I., i Obidin, N, I., Naledi vostochnovo Zabaikalya:
Gosudarstvennoye Geograficheskoye Obshchestvo, Izvestia, tom .
68, vyp. 6, 1937. [Tolstikhin, N. I., and Obidin, N. I,, Naledi
of eastern Transbaikaliaji] (Societe Russe de Geographie (Russia),
Izvestia, vol. 68, no. 6, 1937). In Russian. Summary of geolo-
gic acquifers. Discussion of snrings and subsurface water condi-
tions.

CONFIDENTIAL
7



CONFIDENTIAL

#*Vasilevski, M. M., Borsuk, N, V., Revunova, N. A., i Shasherova, E. I.,
Skhema osnovnovo gidrogeologicheskovo raionirovaniya Aziatskoi
chasti SSSR: Sovetskaya Geologiya, tom 9, no. 7, Iyul, 1939.
[Vasilevsky, M. M., Borsuk, N. V., Revunova, N. A., and Shasherova,
E. I., A scheme of the basic hydrological regions of the Asiatic
part of U.S.S.R.: Soviet Geology, vol. 9, no. 7, pp. 20-36, July,
1939.] In Russian. Map of regions and artesian basins with very
brief description and discussion of each major division.

*Spravochnik vodnykh Resursov SSSRy Gidrologichesky Institut, lenin-
grad, 1936, [Hydrological Institute Leningrad, Handbook of
water resources of the U.S.S.R., vols. 16 and 17, 1936.] In
Russian, Well records. Water supply discussion., Lake and river
statistics.

Construction Materials:

Reutovski, V. S., Polezniya iskopaemiya Sibiri, S. Peterburg, 1905.
[Reutovski, V. S., Useful minerals of Siberia, St. Peterburg, 1905.]
In Russian, Map with quarry locations. Discussion of each loca-
tion. Written in regard to construction materials used for Trans-
Siberian Railroad.

Mineral Fuels:

Muzylev, S. A., Usloviya zaleganiya rybnykh bituminoznykh slantsev v
Vostochnom Zabaikale: Vsesoyuznoya Geologo-Razvedochnoya Obedi-
neniya SSSR, Izvestiya, tom 51, vyp. 47, 1932. (luzylev, S. A.,
Mode of occurrence of the bituminous fish shales in Eastern
Transbaikalia: United Geological and Prospecting Services'of
U.S.S.R., Bulletins, vol. 51, fascicle 47, 1932.) In Russian,
English summary. Iocations, descriptions, chemical analyses of
©0il shale deposits. Discussion of possible oil production in
region. Cretaceous description.

#Qtten, F. F. (redaktor), Minerzlnoe toplivo: tom 1, Mineralnie Resursy
Vostochnoi Sibiri, Irkutsk, 1937. [Otten, F.-F. (editor ), Mineral
fuels: vol. 1 of Mineral Resources of Eastern Siberia, Irkutsk,
1937.] In Russian. Location map, description and statistics on
all coal fields in Transbaikalia. Location map and descriptions
of 0il shale deposits. Map and short discussion of possible oil
producing areas.,

International 17th Geological Congress, The Coal Resources of the U.S.S.R.
1937. In English. Location map, brief description and statistics.

Special Delegation of the Far Eastern Republic to the United States
of America, The Coal Mining Industry of the Far Eastern Republic,
Washington, D. C., 1922. In English. Brief description and
statistics on regions and important mines. Out of date.
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Geology:

Kiparisova, L. D., K stratigrafii morskovo triaca v Vostochnom Zabaikale:
Glavnoe Geologo-Razvedochnoe Upravlenie V.S.N.Kh, SSSR., vyp. 111,
1932, (Kiparisova, L., Contributions to the stratigraphy of the
marine Trias of Eastern Transbaikalia: Geological end Prospecting
Service of U.S.S.R., Transactions, fascicle 111, 1932.) In Russian
English summary. General locations, correlation, brief lithologic
description.

#*Leuchs, Kurt, Geologie von Asien, band 1, teil 1, Berlin, 1935, in
Krenkel, E., Geologie der Erde. In German. Structure, stratigraphy.

#0Obrutschew, W. A., Geologie von Siberian: Fortschritte der Geologie
und Paleontologie, heft 15, pp. 1-572, Berlin, 1926. In German.
Structure, stratigraphy including some detailed location and litho-
logy information on Chita area.

Shchukina, E, N., i Sokolov, D. S., C vozraste i genezise shilkinskovo
konglomerata: loskovskoe Cbshchestvo Ispytatelei Prirody, Byulleten,
Otdel Geologicheski, tom 10 (3-4), 1932. (Chtchoukina, E. N. and
Sokolov, D. S., Sur l'age et sur l'origine du conglomerat de Ciiilka
(Ssiberie): Societe des Naturalistes de Moscou, Bulletin, Section
Geologique, tome 10 (3-4), pp. 470-475, 1932.) In Russian, French
title., Map and description of Tertiary conglomerates along Shilka
River.

#Sheinmann, Yu. M., Dengin, Yu. P., Lisovski, A. L., Voinovski - Kriger,
K. G., i Presnyakov, E. A., Materialy po geologii Vostochnovo
Zabaikalya: Glavnoe Geologo-Razvedochnoe Upravlenie V.S.N.Kh,
S.8.5.R., vyp. 37, 1931. (Schoenmann, G., Dienguine, I.,
Lissovsky, A., Vojnovsky-Krieger, C., and Presniakov, E., Materiaux
de la geologie de la Transbaikalie orientale: Geologiczl and
Prospecting Service of U.S.S.R., Transactions, fascicle 37, 1931.)
In Russian, French surmeries, Geologic maps, stratigraphy, lith-
ology, structure sections, brief notes on mineral deposits and
springs, of local areas southeast of Chita,

Mineral Resources:

Azbelev, P. P., Domarev, Vict. S., i Domarev, Vlad. S., Surma: Geolo-
gicheski Komitet, Obzor Mineralnykh Resursov S.S.S.R., vyp. 46y
Leningrad, 1928, (Asbelev, P., Domarev, Victor, and Domarev, Vlad.,
‘antimony: Geological Committee, ineral Resources of the U.S.S.R.,
part 46, Leningrad, 1928.) In Russian, English title., Description
of mines and deposits.

Berling, N. I., Konstantov, S. V., i Likhareva, 4., I., Rtut: Ceologi-
cheski Komitet, Obzor Mineralnykh Resursov S.S.S.R., vyp. 37,
Lleningrad, 1927. (Boerling, N., Konstantov, S., and Likhareva, M.,
Quicksilver: Geological Committee, Mineral Resources of the U.S.S.R.,
part 37, lLeningrad, 1927.) In Russian, English title. Description
of mines and deposits.
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Boldyrev, A. K., Rossypi volframovykh, olovyannykh i vysmutovykh rud na
Sherlovoi gore: Geologichesky Komitet, Izvestia, tom 48, no. 8,
1929. (Boldyrev, A. C., The tungsten, tin -and bismuth ore placers
on Mount Sherlovaia: Comite Geologique, Bulletins, vol. 48, no. 8,
pp. 1155-1182, 1929.) In Russian, English summary. Ore prospects.

Dengin, Yu. P,, Vismut: Geologicheski Komitet, Obzor Mineralnykh
Resursov 8.S.S.R., vyp. 11, leningrad, 1927. (Denguin, G. P., Bis-
muth: Geological Committee Mineral Resources of the U.S.S.R.,
part 11, leningrad, 1927.) In RBussian, English title. Description
of mines and deposits.

s Volfram: Geologicheski Komitet, Obzor Mineralnikh
Resursov S.S.S.R., vyp. 12, Leningrad, 1927. (Denguin, G., Tung-
sten: Geological Committee, Minersl Resources of the U.S.S.I.,
part 12, Leningrad, 1927.) In Russian, English title. Descrip-
tion of mines and deposits.

Knolmov, G. V., Resultaty minerzlovo-petrograficheskoi cyemki Sher-
lovogorskovo volframovogo mestorozhdeniya (Zabaikale) letom 1928g.:
Geologichesky Komitet, Izvestia, tom 48, no. 8, 1929. (Holmov,
George V., The results of mineralogical-petrographical survey of
Sherlova Gora (Transbaikalia) tungsten deposits, in the summer
of 1928: Comite Geologique, Bulletins, vol. 48, No. &, pp. 1479~
1518, 1929. ) In Russian, English swummary.

#*Kreiter, V. M., Mestorozhdeniya tsvetnykh metallov Vostochno-Sibirskogo
Kraya (Cu, Ni, Pb, 4g): Vostochno-Sibirski Geologo-Razvedochny
trest, Truqy, vyp. 2, 1933, (Krauter, W., The non-ferrous metal
deposits of east Siberia (Cu, Ni, Pb, Ag): East-Siberian Geologi-
cal and Prospecting Trust, Transactions, Fascicle 2, 1933.) In
Russian. Locations map. Mine descriptions. Good.

#Smirnov, S. S., Polimetallicheskie mestorozhdeniyz Vostochnovo Za-
baikalya: Vsesoyuzny Geologo-fazvedochny Obyedineniya N.X.T.P.
U.S.S.R., vyp. 327, 1933. (Smirnov, S. S., The Polymetallic
Deposits of Eastern Transbaikalia: United Geological and Pros-
pecting Service of U.S.S.R., Transactions, Fascicle 327, 1933.)
In Russian, English summary. Detailed descriptions of all mines,

* , Zhelezorudnye mestorozhdeniya Vostochnosibirskovo
kraya: Vostochnosibirski Geologo-Razvedochny Trest, Irkutsk, 1932.
[Smirnov, S. S., Occurrences of Iron ore in the East-Siberian Krai,
East-Siberian Geological-Prospecting Trust, Irkutsk, 1932.] In
Russian. Good description of prospects, and reserves determined
by boring and magnetometer,

#Stepanov, B. L., Rol Vostochnosibirskogo kraya v olovyannoi probleme
SSSR.: Vostochno-Sibirski Geologo-Razvedochny Trest, Trudy, vyp.
L,-1933. (Stepanoff, B. L., Role of East Sikteria in the tin problem
of U.8.S.R.: East-Siberian Geological and Prospecting Trust,
Transactions, Fascicle 4, 1933.) In Russian, English summary.
locations map. Description of mines and deposits.
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Geologicheski Komitet, Sbornik statisticheskikh svedeni po gornoi i
gornozavadskoi promyshlenosti S.S.S.R. za 1926/27 g., leningrad,
1929. (Geological Committee, Statistical Summary on the Mineral
Industry of the U.S.S.R. for 1926/27, Leningrad, 1929.) In
Russian, English title., Statistics. Mostly by regions. Little
detail on individual mines.

#Mineral Production and Trade of U.S.S.R. (Russia): U, S. Bureau of
Mines, Foreign Minerals Quarterly, vol. &, no. 2, Section Two,
June 1938, In English. General discussion. Few scattered
details of single mines. Mostly total production and reserve
figures for entire regions or the U.S.3.R.

Special Delegation of the Far Eastern Republic to the United States
of America, Mineral Resources of the Far Eastern Republic,
Washington, D. C., 1922. In English. Production figures, locations,
of mines, smelters, plants. Brief. Out of date.

Maps:

Geologicheskaya karta Soyuza Sovetskikh Sotsialisticheskikh Respublik,
Orgkomitet po sozyvu 17 sessii mezhdynarodnovo geologicheskovo
kongressa v Moskve, 1937. (Geological map of the Union of Soviet
Socialistic Republics, scale 1:5,000,000, sheets 7 and 8, Organi-
zation Committee of the 17th International Geological Congress,
1937.) In Russian, English legend.

Bolshoi Sovetski atlas mira, tom 1, Moskva, 1937, tom 2, Moskva, 1940.
[Great Soviet world atlas, vol. 1, Moscow, 1937, vol. 2, Moscow,
1940.] In Russian.

Map of Asia, scale 1:4,000,000, sheets 22 and 23, Geographical. Section,
General Staff, no., 2957, British War Office, 1931. In English.

Karta SSSR, listya 22, 23, 30: Narodny Komissariat Vnutrennykh Del

' SSSR. [Map of U.S.S.R., scale 1:2,500,000, sheet 22, 1938, sheet
23, 1939 and snheet 30, 1938, National Commissariat of Internal
Affairs U.S.S.R.] In Russian.

Aziatskaya chast S.5.S.R., Upravlenie Voennykh Topografov RKKA.
[Topographic map of Asiatic part of U.S.S.R., seale 131,000,000,
sheets M-48, M-49, M-50, N-49, N-50, N-51, 0-50 and 0-51, Admini-
stration of Military Topographers R.K.K.A., 19407] Compiled
from various sources, some quite old.
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SHEET 3, TERRAIN APPRECIATION

CHITA OBLAST

Most of the Chita Oblast is made up of arcuate ridges, which roughly parallel the Argun
and Amur Rivers. The intervening valleys constitute a relatively small proportion of the total
area. In the south central part along the Onon and Borzya Rivers (areas 5 and 6)
steppes, a northern extension of the Mongolian steppes.
broken uplands in several places: north of Nerchinsk (area 8), on the Olekma River (area 13),
between the Amur and Zeya Rivers (area 16), and on the Upver Zeya (area 17). The whole region,
excent the treeless stepves on the Onon and upver Argun Rivers is covered by forest, broken only
by small areas of swamp and meadow. In the eastern part (east of Never), the forest is thin

Introduction

, are treeless depth of 2 to 10 feet.

Dissected plateaus form level but

a/
and consists mostly of deciduous trees, but in the west it is dense northern forest called taiga . The climate is damp
and warm in summer, intensely cold and dry in winter, and the ground is permanently frozen below an average

Although the Chita Oblast may be subdivided topographically into 18 areas, most of these areas are similar in
climate, vegetation, and kind of ground. In much of the region, the similarities between the areas in climate,
forest cover, frozen ground in winter and boggy ground in summer have more effect on military and engineering operations,
and on movement, observation, concealment and cover than do the topographic differences.

Climate

The climate is continental, Winters (October to March) are clear, dry, and
8till; swmers (June through August) are moderately warm, but short, cloudy, and
windy. The mean annual temperature is about 25° F.; average temperature in summer
is 65° F.; and in winter -20° F. Temperatures sometimes reach -60° F. in winter,
and 100° F, in summer, The warmest month is July, and the coldest January. From
December through January temperatures rarely rise above freezing. Ice on rivers
attains an average thickmess of about 40 to 50 inches, and on lakes about 60 inches.

The mean annual precipitation is low, and most of it falls in summer in the
form of torrential rains. Snow esver is not continuous owing to the small snowfall,
and to dry winds. Maximum fogginess is in summer, except in the western part where
fogs are frequent in winter., Cloudiness is greatest in summer. Surmer winds generally
are stronger than winter winds., Upper winds are southeast in summer and northwest
in winter, but lower winds are largely controlled by topography, and usually blow northeast
or southwest., Gales are common in spring and summer, blizzards are common in fall and
soring, (See climatic maps).

Kind of Ground and Effect of Shell Fire

Large parts of the Chita Oblast are soil-covered, but bedrock is expnosed on many
ridge tops and high peaks, and in steep-walled valleys, The most common rock, especially
on the mountain ridges is hard, massive granite, or tough foliated crystalline rock which
would permit only slight penetration and fragmentation by shells. Softer rocks, which
probably shatter more easily, form hills and terraces in many of the valleys. In many
places the bedrock is covered by heaps of broken rock, and valley walls may be lined
by coarse talus. This kind of material may greatly increase the danger from shell bursts
because of flying rock fragments.

The valley floors and plateaus generally are underlain by sand, gravel, bouldery
s80il or peat. This soil layer is almost completely frozen from October to April. During
April the top of the soil starts to thaw, and by September is usually thawed to depths of
about 2 to 10 feet; at greater depths the ground is permanently frozen. During the summer
the valley floors and level surfaces, even on plateaus, are in most places wet or swampy.

Ridge tops and high mountain slopes in places rise above timber line, and are
moss-covered and rocky, but rugged enough to be important barriers to movement,

The deciduous forests, which are extensive in the far eastern part of the oblast
are probably easily passable in winter.

In the southern and also the eastern parts of the oblast are several treeless areas.
The largest of these is in southeast Transbaikal (areas 5 and 6), where the grassy steppes
of the Mongolian desert extend northward into the Chita Oblast. In this area, except for
swampy lake basins in summer and some rocky ridges, movement is unrestricted. In winter,
swamos and lakes are frozen and easily passable. Treeless areas are also found on some

‘}Dlltoaul. particularly in area 16. These are swampy in summer, but in winter are firm and

essily traversed,

Topography as barrier to movement: Topography probably does not affect movement on
foot or by pack train as much as does vegetation and ground, but it is an important factor
in the construction of roads (see report on suitability for temporary roads). The long
ridges which cross the Chita Oblast are rugged and steep and movement is generally much
easier in valleys. On the plateau areas, which are deeply dissected (areas 8, 13, 16, 17),
movement is probably easier on the uplands than in the valleys.

Natural routes of travel: The only natural routes of travel are rivers. The Zeya,
Amur, Shilka,and Argun are navigable streams, During summer the Amur and Shilka are nav-
igable for steamboats up to Sretensk, and can be navigated by rafts to points above Chita
(see Rivers shee* for data on other streams). Owing to frequent low water stages, however,
this is not a reliable nor rapid means of transport, and owing to the swampy character of
most of the valleys or to their dense vegetation, the river valleys are not good land routes
during summer. Movement is not easy even along minor streams because the beds are narrow,
winding, and rocky, or littered with windfall,

In winter the rivers are frozen and the large ones form good natural roadways which
can be used by pack trains or by vehicles (see rivers sheet).

Except for rivers, travel must follow existing roads and trails, or new roads and
trails.

frozen so that water is scarce. Some springs flow throughout the year and in
some areas deep wells or large streams continue to supply water throughout the
year, large areas are devoid of water supplies, and in others water can be ob-
tained only by expensive drilling operations, (See water supply sheet).

Observation

Observation is limited in most parts of the Chita Oblast, because the veg=
etation is so thick that movement can be concealed, The straight wide valleys
(as much as 7 miles wide) in the western part, such as the Ingoda, Khilok, and
Chikoi, are open and movement can be observed from valley walls, but good obs
vation points are few as thick grows on the slopes. The area of s i
southeast Transbaikal (areas 5 and b) is completely open, and observation is
limited only by the high, parallel ridges in the northem part, and by the rows
of low hille in the southern part, which break the region into compartments., The
forest in the eastern part of the oblast is thin, and trees are deciduous, so
that in winter, observation of valleys from valley walls is probably good.

Plateau areas, such as 8, 16, and 17 are, in part, open. In most places
they are cut by deep, narrow valleys which can be observed from the valley walls,

Concealment and Cover

The thick taiga which covers most of the area vrovides excellent concealment,
probably for large forces, from air and from ground observation except in open
valleys in the western part. On the Amur, the largest stream of the region, the
forest extends down to the banks in most places. In the eastern part, however,
the forest is mostly thin and consists of larch, or deciduous trees, and probably
affords little concealment, especially in winter.

Areas 5 and 6, and parts of other areas, are treeless, and provide no con-
cealment from the air. The only concealment from the ground is provided by the
rolling topogravhy, or by mountain ridges,

At this season penetration by shells would be relatively deep, but the explosive force
would generally be damped. Flying pebbles and boulders would add to shrapnel effect in
extensive areas mantled by gravel, When the ground is frozen it is not easily shattered,
and during the winter shell penetration would probably not be deep.

* Movement in most parts of the Cnhita Oblast is difficult partly because there are many
topographic barriers, partly because of the dense forest that covers the western part of
the oblast, and partly because of the boggy condition of much of the area in summer, In
general, travel is restricted to the large streams (by boat in summer and over the ice
in winter) and to established trails and roads.

Vegetation and ground as barriers to movement: West of the meridian of Never broad
plateau surfages, mountain ridges, and many valley floors are covered by dense forest,

called tai

taiga is interrupted by numerous extensive treeless areas, particularly on wide valley
floors, Most of these are swampy, and passable only with difrficulty from April to October,
but can be crossed anywhere during winter. This is particularly true of the Amur and Zeya
Valleys, Some wide valleys, particularly on the west have large dry meadows. Small, dry
open patches of meadow are scattered on south-facing mountain slopes but are too discon-
tinuous to be corridors for movement.

Movement

which can probably be traversed only by laborious cutting of trails. The

Existing trails and roads:
other isolated settlements.

streams,

Surfaced roads are few,

uous route of travel across it.

Snow cover:
averages only

The Trans-Siberian Railroad crosses the area from east to west and is the only contin-
A new railroad is reported to be under construction, from
the Lake Baikal area to the Lower Amur, and its route probably crosses the northern and

northeastern part of the Chita Oblast.

Many pack trails cross the area between mining towns and
Where possible, they follow open areas, or the banks of minor

In places dirt roads are numerous, but because the ground will
not bear heavy traffic exceot in winter, they probably are used chiefly during the winter
season (see report on suitability for temporary roads).

The snow cover during winter lasts 140 to 200 days, but its thickness
inches in the southern part and 16 inches in the northern part. It does
not completely cover the ground. Snow alternates with bare patches, even in the taiga.

Cover from rifle fire is provided on many mountain and ridge slopes by large
boulders and coarse talus blocks, Troops on steep slopes in the forest areas can
obtain both cover and concealment.

Trenches and fox holes can probably be constructed only with difficulty,.
During winter the ground is solidly frozen, and during summer the areas of suit-
ably thick soil are generally wet and boggye.

to view,

Water Supply

During summer water is easily obtainable from numerous streams, springs, and shallow
wells; in winter most streams are completely frozen and most springs and shallow wells are

Camouflage

The western part of the Chita Oblast is mostly thick evergreen forest.
Larch and deciduous forest, common in the eastern part is 1ight green in swummer,
but in fall and winter the trees shed their leaves and expose the ground surface
Patches, or large stretches of open grass and swampland are abundant
in some areas, and are green in summer but turn brown in fall and winter,

Bedrock is exposed on steep slopes and on many ridge tops and is pinkish-
gray, gray, or black, in part covered by green ross, In areas of thin forest,
such as the eastern deciduous forest, the ground between the trees is probably
gray boulders interspersed with patches of 1ight green grass in summer and covered
with brown leaves and snow patches in winter,

The winter snow cover is incomplete, Snow probably is thickest and lasts
longest on forested slopes,

Kind of Ground

Vegetation

Communications and Settlement
Incomplete - See other intelligence reports

On ridges hard bedrock is generally exposed although
flat-topped ridges may have thin cover of clayey soil,
Slopes in places covered by broken rock and jagged boul=
ders. Wide valley bottoms are covered with loose sand
and gravel, in part clayey, but have small areas of peat
swamps, Terrace slopes and hills on valley plains con-
sist of bedrock, in part softer than bedrock of ridges,

Most ridges covered with thick taigayforest
(pine, larch,and birch), Parts of ridges
along the west edge of area and in the south-
west part, are bare. The Chikoi, and most of
the Khilok Valley are grassy steppe.

The double-track Trans-Siberian Rallroad extends nearly the length
of the Khilok Valley., Dirt roads follow Chikoi Valley and some other
valleys. Trails follow or cross the ridges in places, Several in-
dustrial towns are situated along the railroad, The largest
(Khilok, and Petrovek) have populations between 10,000 and 50,000,
Smaller towns in the area are all situated in valleys.

Range consists of hard bed rock, on gentler slopes bed-
rock is covered by sand, on moderate to steep slopes by
bouldery talus. In valleys of east slope bedrock exposed
in many places. Valleys of west slope are filled with
loose, clayey sand and gravel. Swamps and lake shores on
the uplands have peaty soil.

The east slope of range is covered by forest
of pine and deciduous trees.

The west slope has a thin forest o stunted
deciduous trees and spruce, 3

In the southern part, the Trans-Siberian Railroad and several dirt
roads cross the range. Except for a small station on the railroad,
there are no settlements, The northern part has few inhabitants and
is 11ttle explored, Two trails cross this part of the range.

Number, Topography
Name of Area

I Parallel ridges extend east-northeast, with wide, flat, straight valleys between, The main
ridges are massive and wide and have flat level crests above which rise isolated, rounded
hills, Secondary ricges are rougher, cut by narrow, winding valleys and gorges, North facing

Western slopes are steeper in most places, The wide, flat main valleys have low foothills at their

Transbaikal | edges, a few isolated hills on the valley flats, These may have rugged topography, many
small narrow gorges, and abrupt walls., The valley bottomlands are wide terraces incised by
the present streams, The terraces are poorly drained and in places, swampy, Most tributary
valleys trend north-northeast, and are narrow and croocked, becoming gorges in their upper
reaches. The altitude of the main valleys is 3,000 to 3,600 feet and their width is as much
as 7.5 miles, Peaks reach altitudes of 4,000 to 5,250 feet.

2 Mountain range extending north-northeast, Forms part of Pacific - Arctic Ocean drainage
divide. Crest is wide and flat, indented by shallow, broad, swampy saddles where rivers of
both slopes have their source. Altitude 4,000 to 5,000 feet. East slope is precipitous and

Yablonovi has gorge-]ike, steep-walled to sheer-sided transverse valleys. West slope descends gently
Range from crest and has wide, swampy valleys with low, sloping walls. The hesdwater areas of the
westward-flowing streams contain many small lakes and mires,

= High, dissected mountain ranges, trending in various directions, The ridges are massive and
generally rather flat-topped. A number of bare, rocky peaks rise above the ridges, the high-
est to an altitude of 8,384 feet. The Ingoda, Chikoi, and tributaries of the Onon rise in

Upper the mountains in level, swampy basins and pass into narrow gorges in their middle courses and
Ingoda thence through wide, flat,generally swampy valleys in their lower courses,

Mountainous

Province

Hard crystalline bedrock is exposed on many of the peaks
but elsewhere is commonly covered by wet, sandy and boul-
dery soil, or in places by mossy swamps. Scattered
fields on steep, south-facing slopes (called solnopeki,
"sun-bekes") have dry soil, The gorges have rock walls
and bouldery bottoms, The large wide valleys are filled
with bouldery sand and gravel which in places is 25 feet
deep and ie covered by thin, wet soil, which is peaty
near swamps,

Most of the area is covered by thick forest,
containing wide stretches of windfall, Birch,
aspen and pine grow on lower slopes. Between
altitudes of 4,500 and 6,000 feet is light-
colored forest, mostly larch and pinyon,

Above timber line (at 6,000 feet) spreading
pine (Pinus pumula) and mountein tundra are
characteristic, At lower altitudes on south-
facing slopee are scattered treeless areas.

The area is thinly settled and has been 1ittle explored. The Ingoda
and Chikoi Valleys are followed by trails. An east-west dirt road
crosses the southern part of the area, Along this road and in the
Chikoi Valley are a few towns, containing less than 500 inhabitants.
Opening of a large tin deposit in the southeast part has probably
caused some development and settlement,
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CHITA OBLAST

Number,
Name of Area

Topography

Kind of Ground

Vegetation

Communications and Settlement

Incomplete - See other intelligence reports

Northeast trending rounded ridges. Near the Ingoda Valley above Chita the altitude of the

Hard, crystalline bedrock is exposed on valley walls and

Thick talga covers the northern part with

Population concentrated in valleys. Chita (1939 pop. 102,55 ), the

4 ridges is 1,600 to 2,000 feet. To the south and east they become lower. To the northeast peaks, but most slopes are covered with wet sandy soil, the exception of the upper Ingoda and Chita capital of the oblast, is situated on the Trans-Siberian Railroad,
they rise to altitudes of more than 3,000 feet (about 1,000 feet above the Ingoda Valley). broken rock, and boulders, many slopes are swampy. Soft- | Valleys in which wide bottomlands are grassy Several smaller towns (population from 500 to 10,000) are along the
Trans- The upper part of the Ingoda Valley and the Chita Valley are straight and have wide, terraced |er bedrock (sandstone, conglomerate, shale) crops out in steppe, and in places bare sand. Taiga cover | railroad, in the Ingoda and Chita Valleys and along a surfaced road
Yablonya floors. MTerraces are wider on the north than on the south sides, rising gradually to foot- placee on the terrace slopes and in hills near the edges is broken by treeless areas in the southern which runs southward from the railroad to the Onon River. The Chita
hills, Bast of Chita the Ingoda Valley cuts through successive mountain ridges in narrow deep | of the valleys, but the valleys are mostly floored by part. and Ingoda Valleys have dirt roads and most other valleys have dirt
valleys. South of Chita, tributaries of the Ingoda and Onon also cut through mountain ridges. | sand and gravel and contain swamps (peaty soil) and lakes. roads or trails,
Some of the smaller streams are dry except after rains.
5 Broad plains, or steppes, separated by hills or ridges, In the northern part the plains are Ridges are bare or have thin sandy soil., Bedrock consists | Entire area is steppe. Lowlands covered by Single tracked Chita - Manchuria Railroad crosses area, Many dirt
- separated by northeast trending ridges 2,000 feet or less in height, The ridges have flattish | of massive crystalline rock -and softer rocks, such as salt grass meadow, slopes by dry steppe, and roads, Northeast portion is a rich lead-zinc mining district and
tops, steep slopes, and alluvial fans at their bases, The plains are drained by meandering sandstone and shale. Alluvial fans and low plains are uplands by meadow grass, sage, and groves of contains a system of surfaced roads, Surfaced road follows uvper Onm
Southeast- |rivers which flow in swampy, ill-defined valleys, In the southern part, the plains are sep- covered by sand, gravel, and some clay, generally salty. birch and aspen. Valley and leade from western part of area to Chita, Two towns hav-
ern Trans- |arated by conical hills and rocky kmolls of fantastic shape. The plains are drier, and there ing populations between 2,000 and 10,000 are located on the railroad,
baikal are numerous dry lake beds or salt lakes. In places large streams such as the Onon and Borzya Several smaller towns away from the railroad,
Rivers are incised 30 to 65 feet below the surface of the plains.
Wide, level plain about 2,200 feet in altitude. Bounded on north by the Onon River whose Mostly gravel and sand; some clay., BHard massive crystal- | Open, grassy steppe, except for pine forest Several dirt roads cross the area and meet at springs which form the

6 valley 1s 150 to 200 feet below the plain; bounded on the south, east and west by higher land, | 1ine and foliated bedrock crops out in the highlands at in northeast corner, focus for stock herding, A few towns, which have population less

The southern part of the plain contains two large enclosed lake basins (Zun-Torei and Barun- the edges of the area. The plains are covered by chestmut than 2,000.
Onon Plain |Torei) 150 to 200 feet below the general level., The basins have areas of 116 and 168 square | brown, sandy soils, and the basins by saline soils,
miles, They are almost dry, but so shallow that a rise in water level of 15 feet would fill
them, At the basin edgees are several terraces, Dry, .5 to 12 miles wide troughs open info - — o
the lakes, They have gentle slopes, irregular and indefinite margins, and rolling hummocky
floors, Numerous smaller lakes dot the plain.
Series of northeast trending ridges. Rise to an even level about 3,000 to 3,500 feet in al- Ridges composed of hard crystalline rock and softer rocks | Area is covered by pine-larch forest except Mostly a mining region., The numerous mines and mining towns are

f titude, Individual peaks reach altitudes as much as 5,000 feet. The ridges are rounded and such as shale and sandstone, Bedrock is covered in most for one ridge extending northeast, through connected by dirt roads, along valleys. A surfaced road in southess t

flattened at the top. Valleys between ridges are narrow and deep (1,000 to 1,600 feet). places by thin, rocky, sandy or clayey soil, Valley the middle of the area (Ononski Ridge), which | part connects Gazimursky Zavod and Nerchinsky Zavod (mining centers
Bast Trans- |Most are parallel to the ridges, Valley slopes are steep, in places steep cliffs, Many val- | bottoms contain boulders and gravel, and in wider, flat has dry soil, and birch-aspen forest, Patches | which had populations less than 2,000, in 1940). Roads lead south
baikal ley bottoms swampy, portions, clayey sand., Ground generally moist, Swampy of dry, open meadow in some valleys. from both these towns. A railroad connecting the area with Sretensk
areas with peaty soil are numerous, may be under comstruction, River ports with populations less than
500 are scattered along the Shilka and Argun Rivers.
Basin-like plateau at an altitude of 2,000 to 2,200 feet. Surrounded by hille rising to al- The plateau surface is bouldery sand and gravel, some The area is covered by dry grassy steppe. The double-tracked Trans-Siberian Railroad runs along the south and

8 titudes of 2,500 to 2,800 feet. The plateau is dissected by valleys as much as 650 feet deep., |clay. The sandy soil is dry and strongly alkaline, Bed- east edges. - Towns of Nerchinsk and Shilka (population between 10,000

Its surface is quite level in the northeast part but elsewhere is gently rolling, The valleys | rock is hard crystallime rock and softer shale and sand- and 50,000) are located on the railroad in the Shilka Valley. Dirt
Werchinsk are steep-sided and narrow, but in places are as much as a mile wide, Some valleys tributary | stone; crops out in valley walls, roads connect these towns, and several roads lead north,
Plain to the Kuenga River have no streams, On the south the plateau slopes steeply to the Shilka
River, is dissected, and from the river, has the appearance of a mountain ridge.
Northeast trending ridges, about 3,300 feet in altitude, Ridges are rounded, flat on top. Similar to area 7. Mountain tops are bare or covered with moss, Area crossed by Trans-Siberian Railroad, which follows long valleys

9 The Shilka tributaries in their upver courses flow between the ridges, but cut through them to rhododendron, and in places groves of larch, between mountain ridges, Spur line extends north to Bukachacha, a
Join the Shilka River, Valley heads are deep furrows; the upper courses of the valleys are Valleys and slopes mostly covered with larch large coal mining center., Several dirt roads, Mining towns and

Mountainous |wide, straight and have rounded slopes and flat bottomlands; the lower courses are narrow, taiga, Part of the upper Nercha Valley is other small towns scattered in area, but most have population under
area north |winding and deep, and in places are gorges. open, and a wide strip along the north side 500. Two large towns on railroad have population between 10,000 and
of Shilka of the Shilka is open steppe, a contimuation 50,000.
River of the dry soil area of the Nerchinsk Plain

(area 8), Open dry patches ("sun bakes")

common within the taiga on south-facing

slopes,

10 The southern part of the wide Vitim Plateau which extends far to the north of the Chita Oblast,| The plateau has much exposed hard, crystalline rock, In The entire area .ls covered by dense taiga. Area not well explored. Contains two settlements that have popula-
In this area, its surface has an altitude of about 3,300 feet but is sharply dissected to a places it is overlain by thin bouldery soil, or on slopes tions less than 500, Crossed by two trails which lead from the Vitim
depth of about 300 feet by the Vitim River and its tributaries. The valleys of these streams | by broken rock and boulders. The Vitim Valley is floored River across the Yablonovi Ridge (area 2).

Vitim are narrow, rocky, and winding, by boulders and coarse gravel,
Plateau
A | Mountainous province made up mostly of high, broad mountain masses, above which rise Jagged Mountain areas made up mostly of hard crystalline rock Most of the area is covered with thick taiga Settlements {ew; many unexplored areas .E/The only settlement in the
peaks, The northern part contains the highest land in the Chita Oblast, rising to altitudes covered in part by thin bouldery soil, or, on slopes, by forest but several patches of ground ia the northern part is at a gold mining district between the headwaters of
Vitim- over 10,000 feet, Maximum altitudes in the southern part are about 5,600 feet. The valleys coarse talus. Valley bottoms are covered with sand, Kalar Valley and on adjacent slopes are open, | the Kalar River and the Olekma River, and has less than 500 inhabi-
Ol ekma are deep, steep-sided, flat-floored, U-shaped troughs which contain lakes and swamps. gravel and some clay and peat. Peaks and upper mountain slopes are barren. tants, A trail leads from this place, down the upper course of the
Divide Kalar River, In the southern part, trails follow several of the
valleys, and there are at least two small settlements, one of which
is at the junction of the Vitim and Kalakan Rivers.
12 Area of rounded and rugged mountain masses, above which rise small peaks, The mountains in Mountains mostly bare, foliated, metamorphic rock (schist). | The upper mountain slopes rise above timber Much of area is unexplored. Uninhabited except for a town with less
the central and northern parts, have steep, sharp, jagged sumits, of alpine type and are dis- | Valley bottoms contain bouldery clay, sand, and gravel. line. Thiclk taiga covers most of the area, than 500 inhabitants near the head of the Chara River, and a few
tinctly more rugged than the mountains of the rest of the oblast, The summits generally reach | Peaty soil in extensive swampy areas, but swamps are open and clear of trees. native dwellings, A short trail on the uplands parallels the
Middle altitudes more than 5,300 feet, The highest peak is 6,700 feet, and the low portions of the Chara River, The proposed Baikal - Amur Railroad may cross the north
Vitin interstream divides are about 2,600 feet. Valleys are wide-bottomed, steep-walled, and U- end of the area and may be under construction at the present time, E/
Mountainous | shaped, They contain bouldery fill with hummocky surface, which is in places piled into
Province ridges as much as 150 feet high oriented parallel to or across the valleys, Most valleys con-

tain swamps and lakes, and extensive level boulder strewn areas, which are the basins of form-

er lakes, The largest lake is Lake Nichatka (23 miles long and 1 to 2.5 miles wide),

13 Plateau area 3,000 to 3,300 feet in altitude, dissected and terraced by the Olekma and Nyukzha | The rocks exposed on hills and slopes are hard, massive The highest hills and ridges are bare or have | Many unexplored areas; few settlements, Trading post at the junction
Rivers and their tributaries to depths of 1,000 to 1,150 feet. Individual low hills and peaks | granite and foliated metamorphic rock (schist), Plateaus scattered groves of larch, aspen, or pine, of the Olekma and Nyukzha Rivers. Gold mining district and warehouse
rise 300 to 500 feet above the general level of the plateau, A rock terrace borders many of covered with bouldery soil, Valley bottoms a. 1 terraces The rest of the area is talga-covered except between Olekma and Kalar Rivers. The proposed Baikal-Amur Railroad

Dissected the streams about 500 feet below the plateau surface, and in places along the main streams are covered with gravel, sand, boulders, and some clay, for occasional open meadows in valley bottoms, | may cross this area and possibly extend southeast along the Nyukzha
Olekma widens into a lower plateau. In the headwater areas there are wide valleys with gentle slopes, Valloy.ﬁ/‘ pack trail parallels the Olekma River, starting from the
Plateaus but a short distance downstream the valleys are steep-sided, deep valleys which are bordered Trans-Siberian Railroad, and probably leading to the head of naviga-
by rock terraces as much as 250 feet above river level, tion on the Olekma River.
Long, massive mountain range, trending east, Altitude is about 1,700 to 2,500 feet, Some The rock exposed on the ridges is hard, massive granite Lower mountain slopes and valleys covered in Hard-surfaced highway crosses the range, connecting Never, on the

14 ridges and peaks rise to altitudes of 3,000 to 4,000 feet. These have steeper slopes than the | and foliated metamorphic rock (schist), covered in many western part by thick pine-larch forest, and Trans-Siberian Railroad, with Tommot on the Aldan River, north of

lower mountains but have flattened summits, Valleys on south slopes of the range, are trib- places by boulders and broken rock, which on steep slopes |in eastern part by thin deciduous forest the Chita Oblast. The only other routes of travel are trails and
Stanovik - |utary to the Amur and Urkan and are mostly longer than those on the north, In the east part, |descend into the valleys. The wet valley bottoms are (l1arch, birch, aspen, alder), Steep, debris- | river boat on the Zeya. No settlements except at go)d mines, The
Tukuringra |the range is cut by the Zeya Gorge., Most valleys have steep gradients, winding, rocky bottoms,| filled with boulders and coarse gravel, covered slopes are bare, High ridges and proposed Baikal-Amur Kailroad may cross this area.b
Range and steep, rocky slopes, Some valleys head in shallow, swampy basins. peaks are bare or have patches of moss and
lichen,
Region of low mountains rising to altitudes of 1,750 to 2,000 feet. The uplands are south= Ground mostly foliated hard rock (schist) and sandstone Area covered mostly by pine-larch taiga, brok- | Trans-Siberian Railroad crosses area along northern edge. A spur

15 trending ridges which descend from the mountains of area 14 toward the Amur River, They are covered by thin sandy soil, Valleys filled with sandy en by scattered grassy meadows in valleys. line, probably originally constructed to obtain water for locomotives,

parallel, even-topped and have wide, flat, or rounded summits. Rivers flow in valleys about gravel, 10 feet deep, Ground everywhere wet and boggy; Ground covered by moss and peat, extends to Dzhalinda on the Amur River, Several dirt roads lead from
Upper Amur |500 feet below the ridge tops. All valleys have flood plains and terraces (up to 30 feet in places top soil is peaty. the railroad to the Amur, and small river ports are connected by
region above river level) and are wet and swampy. The Amur Valley is generally narrow but in places trall, Most of these ports have populations of less than 500, Lar-
widens to more than 2 miles, and its fiood plain is covered with swamps and lakes, gest towns are situated on the Trans-3iberian Railroad, Skovorodino
and Erofei Pavlovich have populations betwoen‘ 10,000 and 50,200,
Flat, swampy plain at altitude of 1,000 to 1,500 feet forming divide between Zeya and Amur The plain and upper valley walls: sandy, gravelly, and some |Mostly thin deciduous forest (birch, larch, The Trans-Siberian Railroad follows the flat, Amur-Zeya divide, Sev-

16 Rivers, Dissected by narrow, steep-walled valleys, as much as 800 feet deep. Most valley clayey soil to depths of 7 to 12 feet. Ground is wet and |aspen, alder). The drainage divide, however, | eral dirt roads, a surfaced road, and a railroad spur, connect the

walls are so steep and dissected that the reglon seems mountainous when viewed from the rivers.| swampy and in places covered with peat. Where the valleys [is a wide stretch of swampy, treeless country | railroad with the Amur River. A dirt road follows the left bank of
Lower Zeya -|Tributary valleys widen upstream and pass almost imperceptibly into the plain, Bottoms, are wide, they have sand and gravel floodplains bordered which has moss and swamp vegetation, the Zeya River and joins the railroad in the eastern part of the area
Amur Plain |slopes, and valley heads are swampy. In places the Zeya and Amur Valleys widen to broad flood-| by slopes that have soil similar to the upland soils. A poor trall follows the Amur River. The largest of several railroad

plains,

Where valleys are constricted the walls are rocky.

towns is Tigda which has between 2,000 and 10,000 inhabitants. Seve
eral river ports are on the Zeya and Amur, most of whih are smaller
than Tigda,
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CHITA OBLAST

Number,
Name of Area

Topography

Kind of Ground Vegetation |

Communications and Settlement
Incomplete - See other intelligence reports

Level, swampy, upland plain about 1,500 feet in altitude is incised 200 to 300 feet by the

The ground is mostly coarse sand and gravel covered by

In the valleys is mostly mossy swamp and

Several gold mining settlements and connecting trails at eastern end

17 +« Valley bottoms are wide and sw ; valley walls are gentle; wet and s y peaty soil. scattered larch trees, There are small of area. A few river ports on the Zeya River have povulations less
::‘tﬁ':;;z:n;;.vgi:;:‘;:: lmpercqy)tl.bly onto the urland p1:T§Y' A toriuco 70 feet high e patches of soil, which support grass, brush than 500, The main access to the area is by river boat on the Zeya.
Upper borders the Zeya River. and mixed woods. The upland vlain is covered | The proposed route of the Baikal-Amur Railroad may cross the area. b/
Zeya with thin forest of larch, birch, aspen and
Plain alder.
- rn f the ta Oblast; lies on the Pacific - | Bedrock is massive granite and hard, foliated rock The highest parts of the range are bare. The | Wever - Tommot Highway crosses the Stanovoy Range (see area 14), The
18 ::::i.:razgtzc d::xi’g:g:lgtsi;:? n;::h:::x;: ism :nh loz?gn am.gn. and high peaks extending | (schist), The mountains have much exposed bedrock, but south slope is covered with thin deciduous only other crossings are several pack trails, The area is unsettled
southward from the crest. The average altitude is 3,500 to 4,000 feet, but individual peaks in many places broken rock and talus cover the slopes, forest in the eastern part, and with thick a:d in part unexplored. Several wintering huts are along the trails,
Stanovoy attain 6,300 feet. Saddles are as low as 3,000 feet. The south slope is mostly steep and in | Valleys are wet or swampy, and floored by boulders, gravel, taiga in the western part. Valleys are also The proposed route of the Baikal-Amur Railroad may cross the nrea.ﬁ/
Range places abrupt, but the lower slopes are flatter and hilly. Most saddles are gentle; some con- | and sand. forested, but swampy areas are mostly open.
tain swamps and lakes, The valleys in the range head in deep gorges,but 3 to 6 miles down- Close to the divide the tree}ess swamps on
stream they become shallow and wide, and their floors contain many swamps, Farther downstream the valley floors widen and in places extend
they again become narrow and swamps become rare. part way up the valley walls,
a/

Talga is dense forest, characteristic of these latitudes, It com-

sists principally of pine, larch, fir, spruce, birch, and

aldery Trees reach height of 100 feet and bave slender trunks, L
Underbrush is mostly berry-producing shrubs. Windfalls make dense

tangle of dead trees. In summer ground is wet and air damp,

The location of the railroad that is under construction in northern
Chita Cblast is very uncertain; few maps agree as to its position.
The location indicated on sheet 3 is based on appraisal of the
topography and scattered preliminary geological surveys for the rail-
road end represents only one of several possible estimates of its
positions,
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Octobver,

April,

water in streams sharply decreases in September.

In winter all but the largest streams freeze from top to bottom.
added to the streams in winter is slight, because the fall season is dry, and because the
ground also freezes, reducing suhsurface water sources.
October or in November; the maximum depth of freezing is reached in Jeanuary and lasts until

The ice breaks up usually at the end of April and in the first part of May.
winter snow cover is light, the spring thaws are not accompanied by floods, but the melt-
ing snow and ground moisture are sufficient to £ill the river beds.
not reached until the summer rainy season.

Stream Regimen
The rivers of the Chita Oblast fluctuate greatly in discharge and velog¢ity.
is because of the continental climate which is very cold and dry in winter, but rela-
tively warm and reiny in summer, and because of the presence of impervious frozen ground,
which increases runoff.
in the form of showers and torrential rains.

This

Rivers contain most water during July and August when rain falls
The fall season is dry, and the volume of

lived but violent floods.
probably because the flood crests of its tributaries are apt to arrive at the Zeya at
about the seme time.

Introduction

Most of the streams are subject to floods in summer.,
The Zeya River has the largest floods of the major streams,

Rivers and Valleys as Transportation Routes

Smaller streems dry up by the end of

The rivers of the Chita Oblast may be used as roadways during winter when frozen.

The larger ones are revigable in summer and river valleys form the principal routes of

The volume of water

Streams freeze at the end of

travel,
trated birch, larch, and aspen forest.

The entire region is

Minor streams of ten have short-

The valleys in the east third of the oblast are wooded with thin, easily pene-
In the rest of the oblast, with the exception of
the steppe area in the south central part, the valleys are covered with thick taiga, a

coniferous forest, full of windfalls, growing in moist ground.

only far the part of the time that they are ice-free. Mavigation is interrupted during
low water periods (most of ten in spring and fall); and rapids, bars and shifting channels
meke navization dif ficult. Steamboats generally have a draft of 3 feet. Barges and
rafts are used in low water and on unnavigable streams. Some streams can be followed on
horseback \by crossing from side to side of the stream bed.

River s are better transportation routes in winter. A few days after they freeze the
ice is firm enough to support the weight of vehicles. Travel on ice, however, is not
without difficulties. Many springs break through the river ice, forming sheets or mounds
of ice (called "naledi") at their points of issue (see Water Supply Sheet). These naledi
are difficult and dangerous to cross, a&s the ice breaks through easily and slush freezes
to horses feet and to the runners or wheels of vehicles. Units of caravans have at times
been lost. Such places are avoided where possible by detours on the banks,

mountainous and most of the minor streams have narrow, rocky, mountain velleys, some in

Because

Maximum discharge is

gorges.,
sumer rainy season, and during spring thaws.
treble, the beds of smmller streams are uwsed as trails and larger streeams are navigated.

Flat uplends and floodplains in meny places are swamps and mires during the
Because most of the land is so impene-

Only the Amur, Zeya, Shilka, and Argun Rivers are navigable by large boats, and

Fords

During winter, all streams can be crossed on the ice, which reaches 35 to 80 inches
in thickness. In summer small streams can be forded. Large streams with rock bottoms
are fordable at some rapids, whereas those with alluvium in the channel in most places must
be crossed by ferries or bridges.

and bottom. The next lower section to Dambuki is in the Upper Zeya Plain. The
valley widens somewhat but is cut into the alluvium-covered plain to a depth of
about 200 to 300 feet, There are terraces about 70 feet high along the river.
Both valley bottoms and upland are swampy. In next lower section, the valley cuts
shroygh a mountain ridge and becomes a deep, narrow gorge with rocky sliffs at
the water edge. River leaves the mountains at the town of Zeya, below which it
flows in a winding valley cut into a plateau to a depth of about 400 to 500 feet.
Here the river has low banks, a wide sand and gravel floodplain, with lakes and
abandoned channels, but in places rests against a stezep, rocky valley wall or is
constricted between cliffs with little or almost no floodplain on either side. The
entire valley is more or less covered with thin larch forest, except where the
river cuts through the mountain ridge and in portions of the plain of the Upper
Zeya. Lakes.and swemps are open, The length of the valley (including the part
outside the oblast) is 835 miles,

the stream is wide, even.at low water; flows slowly, and breaks up into shifting
channels. with bars and islands between. At the mountain ridge above Zeya, the
river becomes narrow and flows swiftly on a steep gradient. There are more than
20 rapids and in places the channel is blocked by boulders. Below Zeya the river
widens, flows more slowly, and contains islands, cut-off channels, and lakes.
Width varies, attaining 1,600 feet. The gradient from Zeya to the oblast boundary
is slightly more than one foot per mile. Drainage area of entire river is 88,105
sq. mi. Mean annual di scharge at the town of Zeya is 40,000 second-feet and the
minimum is 780 second-feet. The upper portion freezes to the bottom. At BoOmnak
the mean maximum ice thickness is 47 inches, at Zeya, is 54 inches.
Floods occur in July and August, and sometimes in June.

occurred in 30 percent of the years. Some have reached catastrophic proportions.

River Valley Characteristics / River Characteristics Ease of Movement®/

: i e Valley River
AMUR DRAINAGE BASIN (Drainage into Pacific Ocean)

Amur In the upper course above Albazin, the valley is straight, narrow, with steep, The river contains numerous islands. Below Albazin it alternately breaks up into |Trail along left bank.. Floodplain and terraces are Entire river is navigable, though rapids,
rocky slopes close to the water edge. Slopes rise 1,500 to 2,000 feet above several channels, in places attaining a width up to 2 miles, and narrows in places|swampy and almost impassable during summer, bars, and shifting channels create some dif-
stream. Terraces and tlLe floodplain are wet and swampy. In places the valley to as little as 660 feet, Total drainage area is 756,811 square miles. Its ficulty. Average number of navigable days
widens and the river becomes winding. Below Albazin the valley is cut about 500 length within the oblast is about 350 miles. Between the mouth of the Shilka and per year is 140. From May through August boats with 3.5 foot draft can be used up.
feet into a plateau and has steep and hilly slopes; it is more winding, in places | the town of Albazin, a distance of 148 miles, the fall is 180 feet (1.2 feet per to Sretensk (on the Amur and Shilka). In September only 3 foot draft is feasible.
has a floodplain 3 or more miles wide, and in others narrows and has rocky slopes | mile), mean annual flow 42,360 second-feet (cu. ft. per sec.), minimum flow Mosquito boats, gunboats, and river monitors are used on the Amur and Argun. In
close to the water. The middle part of the valley within the oblast is open 4,412 second-feet. Between Albazin and Chernyaevo (118 miles) the fall is 161 low water passengers are sometimes carried on barges towed by tugs., Fording is not
country. In the lower course the valley is covered by thin larch forest; in the feet (1.4 feet per mile), mean annual flow 52,950 second-feet, minimum flow 5,825 | possible. Easiest crossing is by boats and rafts. Bridges difficult to construct
upper part by taiga forest. second-feet., Between Chernyaevo and Kumara (132 miles) the fall is 128 feet (.97 feet per because of great width, or depth. Planning of ponton bridges should take into

mile), mean annual flow 60,000 second-feet, minimum flow 7,060 second-feet. The first ice appears on the river between the 10th and 20th account the soft banks and bottom in the slower, wide parts of the stream,
of October. The river freezes between the 29th of October and the 13th of November. The ice breaks up between the 10th and 16th of April
at Blagoveshchensk, and about a week later farther upstream. Mean maximum ice thickness is about 52 inches in the upper course, 438 inches at Albazin, and 62 inches at Kumara. In
summer the shallowest places are normally deeper than 3 feet, but in July and August, the flood season, the water usually rises about 7 feet above normal stage.
Zeya From the headwaters to the tributary Tok, the valley is a gorge with rocky walls Uppermost portion is a mountain stream with rapid flow. In the Upper Zeya Flain |A dirt road follows right bank up to the town of Zeya.| When ice free the river is navigable in high

In places the valley bottom is wet and difficult to
pass. The narrow, rocky valley at the ridge above
Zeya is impassable for vehicles. The flat valley
bottom in the Upper Zeya Plain is swampy. Short
trails exist in that area but are usable only during always be reached. The frozen river has
dry periods in surmer. The uppermost part of the val-| naledi-forming springs in several places,
ley is narrow and steep. Forest thin and easily pass-| particularly at the confluence with the Tok.
able. The uppermost course, and the gorge through

water up to the River Argi; in normal water
Dambuki can be reached, although mavigation
is difficult through the mountain ridge,

because of rapids; in low water Zeya cannot

River is ice free 157 days a year at Zeya.
Over a period of 72 years, destructive floods have

the mouth approaches 1,000,000 second-feet, whereas the mean anmual discharge is 70,000 second-feet,

te mountain ridege can be forded at rapids
in low water. Elsewhere boats or bridges
must be used. During floods, crossing is
difficult.

During floods, discharge at

Tributaries of
the Zeya

The heads of all tributaries have wide valleys with low slopes, passing imper-
ceptibly into the divides, which are covered with weathered material and which are
usually swempy and open. -Little bedrock is exposed. The northern tributaries,
such as the Bryanta, Gilyui, and Tok, descend into rocky mountain gorges, which
widen only near their mouths. The southern tributaries in the Upper Zeya Plain
are cut into the plain but are wide and swampy in the lower courses as well as at
their headwaters, The Urkan, Tigda, and Dep Valleys are much like the peart of the
Zeya into which they empty, being winding streams cut into a plateau. The Dep
has areas of wide, flat, floodplain covered with swemps and cut-off channels,
separated by stretches in which the river is confined between steep, rocky walls,
with little or no floodplain., The Urkan is a deeply incised valley, narrow

and rocky along most of its course and has e wide floodplain only at its mouth,
The Tigda has a floodplain along most of its course. The lower half of the Gilyui
and parts of the lower Tok and Bryanta are open. The rest of the valleys are
covered by thin larch forest.

The streams are small, swift, and have numerous rapids. Upper portions are dry
in dry periods and all freeze to the bottom during winter, except near their
mouths. Tok River: Drainege area, 2,706 sq. mi.; length 128 mi.; falls 3,477
ft. (27 ft. per mi.); mean annual discharge, 2,725 second-feet; mean minimum
discharge 53 second-feet. Bryanta River: Drainage area, 537 sq. mi.; length,
154 mi.; falls 3,936 ft. (26 ft. per mi.); mean annual discharge, 540 second-feet;
mean minimum discharge, 106 second-feet. Gilyui River: Drainage area 8,781 sq.

Urkan River:
4,393 second-feet; minimum, 106 second-feet. Argi River:
(9 ft. per mi.); mean annual discharge 2,993 second-Teet; minimum, 70 second-feet;
mouth, 25 inches. Dep River:
annual flow. 3,131 second-feet; minimum, 88 second-feet.

Swamps meke passage very difficult, particularly in
the headwaters areas where even horses mire. Narrow,
rocky portions require excavation in bedrock for
passage of vehicles. A mining trail in the Argi
Valley is usable only in dry periods during summer.

Not navigable by steamboat. Small boats and
rafts can navigate a short distance from the
mouths but rapids soon make it difficult or
impossible. During normal water streams can
be forded at rapids. During floods even

smaller streams cannot be forded.

mi.; length, 325 mi.; falls 2,526 ft. (8 ft. per mi.i; mean annual discharge, 8,030 second-feet; minimum, 159 second-feet.
Drainage area 6,284 sq. mi.; length, 191 mi.; falls 4,231 ft. (22 ft. per mi.); mean annual discharge,
Drainage area, 2,988 sq. mi.; length, 143 mi.; falls 1,279 ft.

Drainsge area, 4,277 sq. mi.; length, 200 mi.; falls 1,502 ft. (7.5 ft. per mi.); mean

average maximum ice thickness near

North Tributaries

Valleys are incised into a high plateau; heads are wide and swampy. Along almost

Upper courses are dry in dry periods. Streams freeze top to bottom during winter,

Thick forest and swampy ground make movement diffi- Not mvigable by steemboats. Small boats and

The river meanders considerably and swamps and cut-off channels are widespread in
the valley bottom. Vegetation is grassy steppe, and valley and uplands are tree-
less. The lower course has a deep, narrow, rocky valley with narrow floodplain.
In places cliffs descend to the river edge and the valley is straight. The thick
taiga cover is almost complete.

over the floodplain in shifting channels with islands between. The climate is
warmer and drier than in the lower course. In the lower course, the river flows
more swiftly (velocity, 2.3 to 5 ft. per sec.) is narrower (300 to 650 feet) and
erodes its channel. The total drainage area is 48,250 sq. mi. Length below the
Urulyungui River is 531 mi.; falls 662 feet in this distance (1.25 ft. per mi.);
mean annual discharge is 9,778 second-feet; minimum is 1,660 to 880 second-feet.
The river freezes in the early part of November.

of the Amur entire length, valley bottoms are wide, and rivers flow in small channels. One except at mouths of larger ones., Bolshoi Never River: Drainage area, 800 sq. mi.jcult. A railroad spur of the Trans-Siberian Reilroad | rafts can be used for short distances on
or more rock terraces covered with thin elluvium border stream beds. Valley length, 68 mi.; falls 1,617 ft. (24 ft. per mi.); mean annual discharge, 476 reet/ follows the Bolshoi Never Valley. At its head the several streams, Rivers are shallow in many
bottoms and terraces are wet and swampy. Except for the lower part of the Urka, second; minimum, 14 second-feet., 0ldoi River: Drainage area, 3,964 sq. mi.; Bolshoil Never crosses the Never-Yakutsk highway. places but fording is difficult due to soft
which is open, the valleys are covered by thick taiga. length, 144 mi.; falls, 2,388 ft. (17 ft. per mi.); mean annual discherge, 1,811 |Trail in the lower part of the Oldoi Velley. bot toms.
A second-feet; minimum 78 second-feet. Urusha River: Drainage area, 1,447 sq. mi.;
length, 109 mi.;. falls, 2,427 ft. (22 ft. per mi.); mean annual discharge, 660 second-feet; minimum, 18 second-feet. Onutng%a River: Drainage area,
800 sq. mi.; length, 165 mi.; falls 1,154 ft. (7 ft. per mi.); mean annual discharge, 364 second-feet; minimum, zero. Urke River: Drainage area,
722 8q, mi.; length, 99 mi.; falls 3,096 ft. (31 ft. per mi.); mean annual discharge, 332 second-feet; minimum, zero.
Argun River The upper course is flat and wide (1 to 6 miles), with low, gently sloping walls. | The upper course is a sluggish river which deposits much alluvium and meanders The lower course, being thickly wooded, narrow and The river is navigable by steamboat in the

steep, is difficult to traverse. The upper course
has a dirt road along the left bank. The relief is
low and the valley is open, permitting good observa-
tion. Swamps are numerous.

lower course. The upper course with its
many bars, and shallow, shifting channel, is
not navigable. No bridges, and the river can
be bridged only with difficulty because of
wide, swampy floodplain,

Northwest Tri-
butaries of the
Argun

The upper and lower tributaries contrast as much as the two partes of the Argun.
The upper tributaries flow in wide, alluvium-filled valleys in an open steppe, of
low relief, The lower tributaries flow in deep, narrow (as much as .3.to .6 mi.
wide), rocky valleys. The Verkhnyaya Borzya, and Urulyungui Valleys are in the
steppe region and are completely open., The others are in the area of taiga forest,
but only the Budyumkan Valley is completely forested. The head of the Urov, the
the middle course of the Uryumkan, and all but the mouth of the Gazimur are more
or legs open. The valley bottoms of the lower tributaries are swampy in places.

The total drainage area is 15,440 sq. mi. The streams are small, the largest
lbeing narrower than 160 feet. The upper tributaries head in dry regions where run-
off is low, especially in the upper part of the Urulyungui. Torrential showers
cause flooding in July and August. In dry years, small streams dry up. In winter
the streams freeze from top to bottom. In spring, water flows over the ice and
there is no drift ice except in the lower parts of the Cazimur and Uryumkan,
Gazimur River: Drainage area, 4,593 sq. mi.; length, 322 mi,; falls 2,529 ft.

Dirt roads follow almost the entire valley of the
Gazimur, Budyumkan, Uryumkan, Urov, and Verkhnyaya
Borzya. The upper part of the Urulyungui Valley con-
tains a short dirt road. Some stretches of these :
roads are no more than narrow trails., The valleys in the open steppe offer ease of movement
and observation, The lower tributaries, being narrow, deep, thickly forested or in places
swampy, are difficult to traverse, and observation is limited.

The streams are too small for navigation,
even by small boats or rafts, They can
usually be forded, except when in flood.

l8 f£t. .per mi.); mean annual discharge, 808 second-feet; minimum, zero. Ice

reaches thickness of 55 inches near headwaters. Budyumkan River:

(27 £t. per mi.); mean annual discharge,
mean annual discherge, 155 second-feet;
(11 ft. per mi.); mean annual flow, 111
mi.); mean annual flow, 21 second-feet;

39 second-feet; mean minimum flow, zero.

53 second-feet; minimum, zero., Uryumkan River:
minimum, zero. Ice reaches thickness of 55 inches. .Urov River:
second-feet; minimum, zero. Verkhnyaya Borzya River: Dr
minimum, zero. Urulyurgui River:

Drainege area, 575 sq. mi.; length, 52 mi.; falls 1,407 ft.
Drainage area, 1,698 sq. mi.; length, 126 mi.; falls,1,797 ft. (14 ft. per mi.);
Drainasge area, 1,625 sq.-mi.; length, 159 mi.; fells 1,761 ft.
Drairage area, 1,503 sq. mi.; length, 78 mi.;
Drainege area, 5,381 eq. mi.; length, 96 mi.: falls 469 ft. (5 ft. per mi.); mean annual flow,

|

falls 1,069 ft. (14 ft. per

CONFIDENTIAL

(continued)

19

S ]



CONFIDENTIAL

SHEET 4, RIVERS (2) CHITA OBLAST
River Valley Characteristics River Characteristics Ease of l!ovamentﬂ/
Valley River
AMUR DRAINAGE BASIN (continued)
Shilka ‘A deep, narrow valley; has high, sheer hills on both sides. Chains of hills des- |The stream is 1,000 to 1,300 feet wide and 8 to 8 feet deep, but rapids are numer- | From the headwaters to Sretensk, a railroad follows | The river is navigable by steamboat, but

cend to the river banks on one side or the other, in places bordering the stream
in overhanging cliffs. Floodplain is narrow. In a few places, the valley widens
to a width of 1 or 2 miles. The lowermost 125 miles is especially narrow and
gorge-like. The lower course is thickly wooded. The upper course is more or less
open, particularly along the left side,

to bottom, except for pools along the bed in deeper perts of the channel.

mean maximum ice thickness is

ous. The lower 250 miles has more than 100 rapids, shallower thean 5 feet. Drain-
age area is 72,568 sq. mi.; length, 370 mi.; stream falls 659 ft. (1.8 ft. per mi.}
the gradient changes considerably from place to place owing to the presence of
rapids. At the mouth the mean ennual discharge is 11,578 second-feet; mean mini-
mum flow is 1,600 to 1,700 second-feet. Torrential showers cause floods in July
and August. In dry periais the water is very low. In winter the water freezes top
Near the upper end of the Shilka, the

76 inches; in the lower course, it is 44 inches. The river is ice-free about 6

monthe, from early in May to the middle of November.

the left bank and a dirt road, the right bank. Be-
low Sretensk a trail, becoming a road after some
distance, follows the left bank as far as the point
where the gorge-like valley begins., This portion
of. the valley is difficult to cross because of its
narrow, rocky character. A trail follows the left
bank in the lower half of this stretch.

rapids and periods of low water make naviga-
tion difficult and uncertain. Interruptions
of traffic sometimes last 60 days. Possibly
this river can be forded at rapids in low
water,

Tributeries of

The Chernaya, Nerchugan, and the upper parts of the Nercha and Kuenga Valleys are

The Chernayea, Nerchugan, and upper courses of the Nercha and Kuenga Rivers are

The Chernaya, Nerchugan, and upper Nercha and Kuenga

The Onon and Ingoda are raftable for a large

the Shilka winding, narrow, deep and rocky valleys (as much as 1,750 feet deep), cut into a swift mountain streams, which occupy most of the valley bottam and have boulders Valleys are difficult for travel, Travel on horse- | part of their length, but are too shallow for
mountainous highland. The lower parts of the Nercha end Kuenga are incised into and sand and gravel islands in the channels. The lower Nercha and Kuenga flow back requires frequent crossing from side to side, navigation by steamboats. The lower Ingoda
a treeless plateau. They are wider (up to 1.5 miles) and have floodplains of sand |less swiftly, but are mountain streams. In the upper valley, the Ingoda River is |and the streams probably cannot be forded during is fardable at rapids in low water. The upper
and gravel, covered with lakes, swamps, and meadows. Most of the valleys have winding but flows mostly against the left bank. In the lower course its flow floods (frequent in July and August). . The lower Ingoda and Onon have braided channels flowing
terraces up to 70 feet above river level. Except for the lower Nercha and Kuenge, | becomes swifter as the valley narrows between high cliffs, but in the few wide valley of the Nercha has wido, opon fields and good | on alluvial pleins, und probably can be ford-
and the left bank of the Upper Nercha, these valleys are wooded. The uppermost places the river forms several braided channels, The Onon River, in all but the carriage roads. Jigz i{? n
part of the Ingoda Valley is a rocky gorge. TFrom here to the mouth of the Chita, {lowest course, fs a meandering stream, broken intc braided, shifting channels with [the lower-course o g o the valley is *MW 'f
the valley is straight, wide, and flat-bottomed, between high ridges (about 1,500 |[numerous islands and cut-off channels or oxbow lakes. easily passable., The Ingoda Valley is difficult for
ft.). The valley bottom is open grassland, wider on the left bank, and elevated travel in the uppermost part. The rest s dirt roads, and the lower part
above the stream. Near the mountain slopes, the valley becomes rolling and passes into foothills. Swampy places are numerous. is followed by the Trans-Siberien Railroaed. The Onon Valley is easily passable, has dirt roads along its
The Chita Valley is similar. Its lower course is as much as 3 miles wide, swampy, with smell lakes. Below the mouth of the lower course, and a hard-surfaced road along the part of the upper course within the oblast.
Chita, the Ingoda Valley cuts through successive ridges, becomes narrow (less than 3 mile) and in places becomes a gorge with
abrupt cliffs about 1,000 feet high. In some wide stretches terraces are distinct. The headwater area of the Ingoda is thickly forested. The straight, wide portion
of the valley is open steppe. The lower pert is more or less wooded as far as the open country at the Onon junction. The Onon River,, in all but its lowest course,
flows in a wide valley filled with _lluvium, and covered in places by swamps and lakes. In the upper part it is a dissected hilly area. Most of the middle course
is cut 150 to 200 feet into a flat plain. Near its mouth, the river has cut a deeper, narrow valley similar to that of the Shilka and Ingoda. The entire length of
the valley is open grassland with only a few patches of pine woods.

LENA DRAINACE BASIN (Lena River lies north of the Ghita Oblast
and drains into the Arctic Ocean)

Chikoi The headwaters begin in shallow, rounded and swampy basins. The upper north- The upper course is a swift mountain stream. In the middle course, the stream A trail follows the mountain valley of the upper Navigation by steamboat is possible up to a
flowing part of the valley (115 miles long) is a rocky gorge widening in places flows slowly and forms a number of shifting channels with alluvial islands and course. A dirt road follows right bank of the river | short distance below Krasniy Chikoi, where the
(& to 1 mile), slopes covered with taiga forest. The middle section is straight, bars between. The lower section is again constricted and is a more rapid mountain |in the wide, flat, end swempy middle section. Below | stream divides into braided channels in the
wide (2 to 3 miles or more), filled with alluvium, and bounded by high parallel streem. Drainage area is 16,875 sq. mi.; length within the oblast is 280 miles; Krasniy Chikoi, where the valley is narrow, the road | wide middle stretch of the valley. Fording
ridges. Below Krasniy Chikoi the valley becomes winding, narrow, end has steep fall in this distance is 3,234 ft. (11,5 ft. per mi.). The meen annual discharge |[follows the upland and descends into the valley is probably prohibited by the soft bottom in
slopes. Its floor is treeless, but the mountain slopes are forested. is 4,095 second-feet; mean minimum discharge, 670 second-feet. Where the Chikoi bottom only in a few places. most of the upper and middle course, and by

leaves the oblast the mean maximum ice thickness is 55 inches. The ice breaks up deep water in the lower course,
between the 18th of April and the 4th of May.
Khilok The velley head is a broad, low, swampy, and lake-covered saddle, below which the [The river consists of a number of brgided, shifting channels with alluvial islands |The Trans-Siberien Railroad follows the right benk The river is not navigable because of its

valley becomes deep, straight, wide, and flanked by parallel mountain ridges. The
width ranges from 3 to 4.5 miles. The valley floor is covered with alluvium, and
is swampy in places. The swamp and leke area at the headwaters is clear of farest,
as is the lower third of the valley within the oblast. Between these areas the
valley is forested but has irregular open patches, particularly on the right side.

and bars between. The drainage area is 14,478 sq. mi,; length (including that
outside the oblast) is 459 miles; stream falls 1,387 ft. in this distance (3 ft.
per mi.); mean annual flow is 3,000 second-feet; minimum flow is 529 second-feet.
Mean maximum ice thickness is 65 inches. Near Petrovsk the ice breaks up about
the 15th of May. The river freezes between October 13th and November 21st.

except in the lower course, where there is a dirt
road, and in the headwater area, where there are no
roads and movement is difficult, because of numerous
lakes and swampy ground.

shallowness, bars, and shifting chennels,
Rarting is possible in the lower course. The
river may be fordable in the lower course at
rapids, during low water. The upper course
has soft bottom.

vitin/

Above the mouth of the Muya River the valley is narrow, rocky, winding, and
incised deeply into a mountainous plateau. Below the Muya, the valley widens, is
floored with a hummocky, bouldery floodplain,-which is swampy, between the hum-
mocks. Valley walls are high. The main velley is thickly forested. Tributary
valleys are also forested but have irregular patehes of open country.

The stream narrows and remains marrow and shallow below the porog.

The Vitim is 2 mountain stream with a rocky channel conteining boulders and gravel.
Rapids numerous. Above the Muya River, the valley is about 300 to 650 feet wide.
At the mouth of the Muya the river widens (é to 1 mile), and forms several chan-
nels with large gravel islends between. At this point the current velocity is as
much as 11 miles per hour. The braided channel continues as far down as the
Paramski Porog, the largest rapids on the Vitim (1 mile long with drop of 28 feet).
Drainage area of the Vitim is 241,600 sq. mi,; length

within the oblast is about 525 mi.; falls 1,375 ft. in this distance (2.5 ft. per mi.); mean annual disclerge, 10,590

second-feet; minimum, 2,118 second-feet.
between October 19th and November lst, and the ice breaks up between May 8th and 26th.

Pack trails follow stretches of the Vitim and a few
of its tributaries. A trail follows the Kalar most
of its length, leading to the gold mines in its
headwaters. The trails in the Vitim Valley appar-
ently lead from the rivers to isolated settlements |
in the interior where the streams are too small to be

Mean maximum ice thickness at mouth (outside of oblast) is 35 inches. At Bodaibo
Drift ice lasts 5 to 13 days.

the river freezes

used as
routes of travel in winter and too rocky to be used in summer.

Rafting is possible but extremely difficult.
The Paramski Forog is a dangerous rapid.
Vitim River is probably fordable at low water
at places, especially at mpids.

01 ekmal/

The upper course, above the Tungir River, is a nerrow valley between steep hills,
overgrown with pine forest., From the Tungir to the point where the Olekma leaves
the oblast, the valley is somewhat wider., Stream terraces 50 to 65 feet high

border the river along the entire valley. The valley is covered with thick taiga
forest.

and numerous islands. Depth is 3 to 30 feet.
distance of 186 miles, the river falls 459 ft,

mean meximum ice thickness at the mouth of the

The Olekma drainage area is 93,257 sq. mi. Above the Tungir , the length is 230
miles; fall is 2,165 feet (9.5 ft. per mi.); mean annual discharge is 1,765 second-
feet; minimum discharge, 494 second-feet. The channel is 250 to 660 feet wide, 2

Pack trails follow part of the valley. Travel is
difficult because valley floor is marrow, swampy,
and thickly forested.

to 20 feet deep, contains 29 repids and is filled with coarse gravel. From the

Tungir to the boundary of the oblast, the channel is wider (500 to 1,000 feet).

There are 21 rapids in this section, in which the current: velocity reaches 10 ft.-sec.
(2.5 ft. per mi.); has a mean annual discharge of 9,178 second-feet; minimum, 2,577 second-feet.
Nyukzha to Enyuka the river is 124 miles long; falls 590 feet (less than 5 ft. per mi.); has mean annual discharge of 19,768 second-feet; minimum, 5,648 second-feet.

Olekma. (outeide of the Chita Oblast) is 59 inches. At this plate the river freezes

and the ice breaks up between May 7th and 22nd,

The stream has bed of gravel and boulders,

From the Tungir to the Nyukzha, a
From the mouth of the
The
between October 30th and November 9th,

Navigation is possible by steamboat almost to
the junction with the Nyukzha, but is extreme-
ly difficult above Enyuka because of the many
large rapids between these two points. River
may be fordable at rapids during low water.

Tributaries of
the Olekma

The Chara River (joins Olekma north of oblast boundary) heads in a wide,' shallow,
rounded basin with many swamps and lakes. Below the headwaters the valley is
trough-shaped, having a rounded profile, and is deeply cut into the mountainous
highland. The wide floodplain is hummocky with swamps between the hummocks. The
entire valley is covered with taiga forest except for a few small open patches in
the upper part. The and its tributaries have wide, gently sloping head-
water valleys (3 to 2 miles wide). About 2 to 4 miles downstream the valleys con-
tract sharply (to a width of 300 feet at the valley bottom). The middle course of
the Nyukzha Valley is 6 to 9 miles wide with gently sloping walls and a wide
floodplain, composed of fine gravel, The valley walls rise about 500 feet above
the river, and are indented by as many as 6 terraces, the highest of which is 200
feet above river level. The floodplain is swampy in the wider stretches. The
lower course of the Nyukzha Valley is less than 2 miles wide, flat-bottomed and

The Chara River has many rapids, and islandsmade up of fine cobbles and gravel.
Large boulders are rare in the river bed. Depth at rapids in places is as low as

2 feet. Drainage area is 32,424 sq. mi. The entire length, including that out-

Horse and reindeer caravans are used for travel,
which is difficult because the velleys are swampy or
narrow. Few, if any trails,

side the oblast, is 456 milea.
feet; minimum, 2,824 second-feet. Nyukzha drainage area is 10,460 sq. mi.; length,
dis charge, 2,295 second-feet; minimum, 988 second-feet.

Width is 230 to 300 feet.
many sharp bends. Chennel is gravel.

1,412 second-feet; minimum, 424 second-feet.
July and August.

has steep walls 500 to 1,150 feet high, indented by several small terraces, the lowest at 10 feet and the highest at 200 feet above river level.
The Tungir Valley is a wide, el ongate basin between mountain messes.
The tributary valleys which cut into the mountain masses are narrow, rarely wider than 700 to 1,000 feet.

Nyukzha Valley is completely covered with taiga forest.
steep and gentle.
terraced, The Tungir Valley is completely covered with taiga forest.

The
Slopes are alternately
The valley slopes are

The river falls 1,246 ft. in this distance (less than 3 ft./mi.);

The lower course of the river is swift- floling, crooked and has many rapids.
Gravel in the channel is coarse and bouldery, averaging 1 foot in di ameter with ind ividual boulders up to 3 feet in & ameter.

The middle course of the river is wider (400 feet), slower-flowing, with fewer and smaller rapias, and

In the upper course, the stream occupies most of the valley bottom, and is a swift mountain
streem, The Tungir drainage area is 32,424 sq. mi.; length, 172 mi.; fall 656 ft. (less than 4 ft./mi.); mean ennual discherge,

In winter the river freezes top to bottam in the upper course.

mean annual discharge, 10,520 second-
201 mi.; fall, 1,640 ft. (8 ft./mi.); mean annual

It floods during

Small boats can be used in the lower course
of the Nyukzha. All tributaries can be ford-
ed at rapids, during normal flow,

In winter all rivers, lakes, swamps, and all ground are deeply frozen and easily traversed.

Tributaries of the Vitim and Olekma Rivers in the northernmost part of the oblast have been only poorly
explored and may be incorrectly shown on the map.
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SHEET 5, WATER SUPPLY (See also Rivers sheet) CHITA OBLAST
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SHFET 5, WATER SUPPLY

CHITA OBLAST

plies,

flow.

more.

slopes

numerous and afford ample supplies of water.
largest streams go dry or are frozen to the bottom and many of the springs cease to
In many parts of the region there are no permeable rocks which could furnish
water to wells, and in many places where such rocks exist they are frozen to consider-

able depth and therefore impermeable.

water from distant points.

from springs in the mountairous areas,
of the oblast but almost uniformly unsuccessful in the eastern part. S
generally not practicable sources of water supply and in places spurs had to be built
from the main line to the Amur River to obtain water for locomotives.
tender-condenser engines were used which are capable of running 700 miles without addi-
tion of water.
Frozen ground2’;-_Chita Oblast is near the southern margin of a large area in
which the soil and rock is permanently frozen for a depth of a few feet to 100 feet or
This is overlain by a layer of ground in which the lower part frequently remains
unfrozen and the upper part, or "active layer", freezes in winter and thaws in summer.
The urper boundary of the permanently frozen ground is more or less stationary from see-
cgon to season and from year to year. In general, it is about 1.5 to 10 feet below the
surface and irn the southern part of the oblast it is as much as 26 feet.
boundary also is nearly stationary, but the thickness of the frozen ground varies from
Usually it is thicker in river valleys and alluvium-filled basins,.

place to place.
Some frozen ground racords of the

is also thicker in the north and thins toward the south.
oblast are given in the table of wells records.
Chita Oblast, it is 165 feet thick.
ever, is at locality 11, Bukachacha, where it attains 330 feet.
19, Pikan, it is 165 feet thick.
sometimes layers within frozenm ground remain unfrozen.
Taliks are more numerous and larger in the south part of the oblast and on south-facing

Introduction:--In Chita Oblast, beceuse of the low winter temperature and the
presence of a layer of permanently frozen ground beneath the surface, numerous problems,
that are not common in more temperate climates, are encountered in securing water sup-
Most of the precipitation falls during the summer; springs and streams are
However, in the winter all except the

For these reesons the procurement of water sup-
plies in the winter is extremely difficult and in some places it is necessary to haul
During the construction of the Trans-Siberian Railroad it
was expected that water supplies counld be obtained from wells in the valley bottoms and

Wells were partly successful in the western part

prings were

Later, special

The lower

It

At locality 20, Uspenski mine, north of

In the

Such layers are

In general, the sur:

The greatest recorded thickness in the -region, how-

east at locality

In places permanently frozen ground is lacking, and

called "taliks",.

Surface water:--Tt is estimated that about 30% of the settlements of the Chita Oblast
obtain their water supplies from streams or lakes.

face

water is abundant and of good quality during the summer when most of the annual pre=-
eipitation, which ranges from 10 to 17 inches, falls as torrential reins, but it

is generally not a dependable source of perennial supply. As the precipitation de-
creases in the fall, the smaller streams cease to flow during October or November and
the larger streams freeze over. By January all except the largest streams are frozen
to the bottom and remain frozen until about the middle of April. During this period
the water of the larger rivers stagnates and increases in mineralization but at some
places is usable throughout the winter. As the winter advances and the flow of the
rivers decreases the water freezes in layers, commonly separated by air spaces. Water

ties in massive limestone, granite and slate, above the permanently frozen ground,
and in layers within and below it. Above the permanently frozen ground the water
is generally not under artesian pressure and unless the permanently frozen ground
is at a great depth or the well is sunk in a "talik" the water supply is likely
to fail during the winter. Deep wells that draw their water from layers within

or below the permarently frozen ground are likely to rise nearly to the surface.
The largest ylelds are likely to be obtained from wells in the alluvial or basin de-
posits or in the limestone. ™ells in the granite are generally of small yield and
many yield no water.

from the surrounding ground or part of the remaining river water may flow between the

layers or break through them to

form springs on the ice.

This water freezes as it

emerges and forms mounds of ice, called "naledi™, some of which attain considerable

size.
Spring
others are temporary.

8:--Springs are fairly common in the Chita Oblast.
In general, the temporary springs derive their water from the

Some are perennial,

layer above the permanently frozen ground and most of them stop flowing when it

freezes through.

Others, in areas where that layer does not freeze to the bottom,

flow during the winter because the frozen upper part provides an impermeable cover
that creates artesian conditions, and stop flowing in the summer when the surface

thaws and the artesian pressure

is relieved.

Most of the perennial springs derive their water from water-bearing beds or

fissured bedrock below the permanently frozen zone.

the surface through "taliks" in

the permanently frozen ground.

The water finds its way to
During freezing

weather the water of the springs freezes as it pours out over the surface end forms

naledi

gunds (naledi) which are a ready means of locating springs. Some large )
T The critical time in determining whether springs are
perennial is during February and March as that is the time when winter freezing of
the soil reaches its maximum depth and the period when most springs cease flowing.

Perennial springs are in many places the locus of settlements and in the steppes
of the south-central part of the oblast, west of the Argun River, springs form cen-

8ist throughout the summer.

ters where roads meet and stock
spas, and small health resorts
seasonal.

Wells:--Numerous wells have been dug or drilled in the Chite Oblast.

is herded.
have been built around them.

Some mineral springs supply water for
Some of these are also

Water has

been found in stratified alluvial and basin deposits and also in fissures and cavi-

Wells in the frozen ground are drilled with rotary rigs using heated or saline
drilling fluid or with percussion rigs. They can be dug in the frozen ground if the
ground is thawed by driven steam points or water points before digging begins. The
ground is also sometimes thewed in this manner before drilling to make penetration
easier. During drilling the wells must be cased through the active layer and the
unfrozen layers (taliks) and when the well is completed, it must be cased through
the frozen ground and also through the active layer as the pressures developed by
alternate freezing and thawing would cause caving in an open hole, Through the per-
manently frozen ground the circulation of water in the well may be sufficient to
thaw the ground and cause slumping.

Wells in the frozen ground should be of relatively large diameter as small
wells are likely to freeze. Also the wells should be allowed to flow or be pumped
steadily as cessation of movement is likely to allow the water to freeze. In "tal-
iks™ or in the active layer during summer these precautions are not necessary.
Distribution pipes must be wrapped with insulating material and buried. Water must
be kept circulating through them in the winter and is usually heated at the source
to prevent freezing.

Pollution:-~Springs, surfece water, and shallow wells used by settlements gen-
erally have unsanitary surroundings. At some settlements, particularly along the
south frontier, stock is watered at the same places from which the human supply is
drawn. Epidemics of cholera, typhoid, and dysentery are common. In the Olekma
gold region (locality 14 on the map) the streams used for water supply in the summer
are swampy and cause dysentery.

In a large area in the drainage basin of the Argun River (outlined on the map
by a dashed line) about 33 percent of the population in the settlements (98 settle-
ments, 53,000 persons in 1927) are afflicted with Dr, Beck's disease, also called
"Urov disease", after a river in the region. This disease has for a long time been
ascribed to the spring water which supplies the populace. A study, made in 1927,
showed nothing mineralogically unusuel about the water except its radioactivity (33
mache units, 12.2 millimicro curies).

Ground Water

other areas, In most of the Chita
Oblast the bedrock is covered by
loose, unconsolidated sand, grav-
el, clay, and boulders, forming
stream deposits on floodplains,
terraces, and plateaus; lake de-
posits in basins and on plateaus;
and coarse residual weathered ma-
terials on hills, slopes, and
valley walls. These materials
when unfrozen are highly permeable
with the exception of clay, which
makes up a minor portion.

water from surficial
material. Many of the
springs that issue on
slopes or at the foot
of slopes stop flowing
in the winter. Some
springs in floodplains
and on river ice. Flow
for shorter periods in
north part, where per-
manent ly frozen ground
is closer to surface,
and depth of surface
freezing greater,

river terraces at
Chita and at locality
10 (Kazakova) supply
part of water for
these towns. Some
springs on terraces
and floodplains in the
Amur-Zeya Region are
perennial; the largest
discharges are about
125 gallons per minute.

mineralized, particularly near cen-
tral part of southern frontier.

dry in winter. Some penetrate
frozen ground and have permanent
supply. Depths from a few feet to
130 feet, yields up to 100 gallons
per minute, See records of sever-
al typical wells in following
table.

Springs Wells
Area Kind of Ground and Topography Location Discharge Quality Location and Yield Quality Potential Supplies Equipment Needed
Not shown Superficial deposits. Relatively | Many throughout the Generally small, but Water often polluted., Some from Many shallow wells in settlements, | Shallow water in basins and In the wide valleys in the western part of the Percussion rigs may be used for
on map thin, covering large part of most | oblast derive their springs issuing from saline soils in lake basins is particularly in valleys. Most go plains sometimes saline. oblast wells less _than 130 feet deep probably will drilling in frozen ground, but ro=-

Deeper water usually good,
see analysis in following
table. Many wells are pol-
luted,

dug wells less than 10 feet deep in any soil, probably will yield small quantities of water from the
active layer, but the water is apt to be mineralized, particularly near lakes (high in chlorides,

carbonates, and sulfates). In summer, surface water is abundant.

its have flow only

in summer.

obtain moderate amounts of perennial artesian water
within or beneath frozen alluvial deposits. Deeper
wells in same area, will probably obtain larger
supplies from rocks of area B which underlie the
superficial deposits. In smaller valleys of the
western part of the cblast and in all valleys in
other parts of the oblast, wells in alluvial depos-
its may tap small perennial flows. In summer, dug

tary rigs, using heated or saline
drilling fluid, may be more satis-
factory. Casing is necessary, pref-
erably of large diameter. Pipes for
distributing water. All water ex-
cept that from deep wells is apt to
be polluted or highly mineralized
and needs purification and treatment.
Pumps necessary in most wells,

Most springs in superficial depos-

Superficial deposits of wide areal
extent, similar to above, but
thick and extensive.

On slopes at edges of
terraces and plateau,
and on floodplains.
Most flow in summer,
but some are perennial.

Information lacking.

Same as above.

In the east, ground-water supplies
arg probably small. Specific in-
formation is lacking.

Shallow ground-water supplies|
apt to be saline, especially
in the south central area,
but specific information is
lacking.

Most springs and streams will afford water supplies Same as above.
only in summer. In the south central area, west of
Argun River, deep wells may yield water of good
quality from taliks. In the northern areas, the
ground is probably frozen to great depths, so that
water can be obtained only from summer-flowing

springs.

Bedrock consists of stratified,
flat or inclined, impervious rocks
(shale, clay, and coal) and per-
vious rocks (sandstone, conglom-
erate, tuff, and breccia). Under-
lies unconsolidated materials in

valleys of the north and west parts; underlies

valleys and many of the ridges and

south central part; underlies low plateaus in the

east part.

Few springs. Generally|
issue from valley
walls, but some along
fault zones or at for-
mation contacts.

slopes of the

Information lacking.

Probably similer to well water.

per minute, See well

ground become flooded.
gallons per minute at

Wells at many stations and towns
on the west half of the oblast.
Less frequent in the east half,

Depths from 100 to 1,000 feet; yields up to 230 gallons

records in following table. In the

western half of the oblast most coal mines that penetrate

Water generally good except
when coming from coal beds.
See typical analysis in
following table.

“below the frozen

One coal mine encountered a sustained flow of 156

a depth of 100 feet.

The valleys of the western part are probably the
most promising areas for obtaining ground-water
supplies in the Chita Oblast. In these valleys,
wells 100 feet deep or more should yield adequate
supplies of potable water. Prospects for well
supplies are less favorable in northern and eastern
parts of oblast.

Percussion drills probably desir-
able., Rotary rigs (with heated or
saline drilling fluid for penetrat-
ing frozen alluvium) also may be
used. Casing necessary through
alluvium in upper 100 feet of wells,
Pumps necessary in most wells, Pur=-
ification equipment not necessary
for deep well water, but may be needed for treatment of spring
water.

Trap rock (solidified lava flows)
and associated volcanic ash.
Forms flat surfaces on ridges,
plains, plateaus, and wide valley
floors., Most extensive in south-
ern part of oblast.

Many perennial and
seasonal springs; gen=-
erally issue from
crevices and margins of
trap rock areas.

Information lacking.

Water generally contains free COjp.

None known.

Many springs can be utilized. Wells drilled in trap
rock may yield good supplies in places, but well
sites must be selected on basis of field study.
Ground may be frozen and deep wells generally will
be more successful than shallow wells.

Purification equipment for spring
water, Percussion rigs for drilled
wells, Casing probably not necessary|
except for a few feet near surface.
Pumps needed,

Moderately folded metamorphic
rocks. Consist chiefly of massive
fissured or cavernous limestone,

bdany perennial and seasq
onal springs issue from
fissures and solution

and marble, but also includes
slate, sandstone, quartzite, schis
and other rocks. Underlie both
mountain and valley slopes,

channels in limestone
nd marble.

tFrom 15 to 300 gallons
per minute.

Moderately hard but otherwise good.

A number of wells in fissured slate
and limestone, up to 500 feet deep;
yield up to 100 gallons per minute.
See well records in following table

Water from slate and schist
is usually good, see analysis
in following table. Water
from limestone is hard,

Adequate supplies may be obtained where camp sites Same as above,
are near springs. Deep wells drilled in fissured or
cavernous limestone or fissured slate may yield good

supplies.

Granite and metamorphic rock.
Forms main mountain masses, Gran-
ite also occurs in patches too
small to be shown on map, in other
areas,

any springs issue from
issures on slopes, At
east 150 are known in
outh central part of
larea. Some used to
supply spas.

Gonshinsky Spring (lo-
cality 18) supplies
drinking and bathing
water to a spa used
every summer by several
hundred persons, Ig-

ity 15) supplies a
lhealth resort of 20
houses,

Springs have been classified under
two main types. Type 1 includes
largest number of springs; temper-

A few wells, Yield is small, See
well records on following table,

ature less than 39° F,; water alkali

Type 2: thermal springs distributed
as 167° F,
rich in sulfate, less commonly in bi
high in calcium and iron and in plac
Radioactivity low.

border regions, and in southwest corner.
Water rich in sodium, free nitrogen gas; usually

ne, contains free COp; in places

highly radioactive (as much as 200 mache units or 74
millimicro curies), high in bicarbonates, calcium, magnesium,
nashinsky Spring (localﬁsodi\m. iron and sulfate. See analysis in following table.

in north and northeast
Temperature as high

carbonate; may also be
es contain free COp,

Informat ion is lacking.

Same as B. 'Water may need treat-
ment for high mineral content.

Springs will afford adequate supplies for small to
medium sized units in many places, Drilled wells
may afford small supplies, but suitable well sites
are probably difficult to find, end results of drill-
ing are unpredictable. Most likely places for springs
and wells are along fault zones, at formation con-
tacts and at contacts of granite and other rocks.
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SHEET 5,

WATER SUPFLY (2)

CHITA OBLAST

Surface Water
(For greater detail on streams see Rivers Sheet)

River

Discharge

Freezing

Possible Use as Water Supply

Tributary Streams and Lakes

Amur. Largest stream in the
oblast formed by junction of Ar-
gun and Shilka Rivers. Forms
south boundary of eastern part of

In upper reaches mean annual discharge is
42,260 cu. ft.’sec., minimum in winter is
5,825 cu. ft./sec. At east boundary of the
oblast the mean annual discharge is 60,000 cu.
ft./sec. and the minimum is 7,060 cu. ft./sec.

Ice appears in middle of October and breaks up in middle
of April. Ice thickness varies from 48 to 62 inches,

Affords water supply throughout year. Used as source of
supply by Blagoveshchensk (population between 50,000 and
100,000) and possibly some towns in the Chita Oblast.

Tributaries other than Zeya, Shilka and Argun have mean annual discharges of
2,000 cu. ft./sec. or less, and all freeze to the bottom in winter.

oblast, Drains east into Pacific
Ocean.
Zeya. A tributary of the Amur.

Drains extreme eastern part of the
oblast.

At its mouth at Blagoveshchensk in Far Eastern
Krai (south of the oblast) mean annual dis-
charge is 70,000 cu. ft./sec. and minimum dis-
charge, in winter, is 780 cu. ft,’/sec. During
summer floods the discharge approaches
1,000,000 cu. ft./sec.

Average number of ice-free days per year is 157. Ice
thickness renges from 47 to 54 inches. In upper reaches
freezes to the bottom except in deep parts of the channel
where stagnant pools remain.

Only lower end of river has enough water in winter to pro-
vide adequate supply. Upper reaches can supply water only
in summer.

Mean annual discharges as much as 8,000 cu. ft.’sec. All smaller streams freeze
to bottom in winter, and larger streams freeze to bottom except near mouths.
Minimum discharge, near mouth of largest river, Gilyui, is 160 cu., ft.’sec. in
winter.

Shilka. Left fork of the Amur.
Drains most of southwestern part
of the oblast.

At its mouth the mean annual discharge is
11,600 cu. tt./-ge.; minimum, i winter, is
1,600 cu. ft./sec.

Freezes about the middle of November and ice breaks up in
early part of May, Ice thickness 76 inches in upper
reaches, 44 inches in lower., Flow is maintained beneath
ice near mouth. In upper reaches river freezes to bottom
except in deep podls.

Water in middle and upper reaches usable only in summer.
The small amount of water remaining in winter becomes bad
tasting and smelling. Sretensk and Nerchinsk use Shilka
water in summer, ground water in winter.

Freeze through in winter, except for stagnant pools left in largest streams.
Smallest streams go dry in fall. Town of Chita on the Ingoda and Olovyannaya on
the Onon use river water for summer supply and ground water for winter supply.
;_.:hn in steppe area along the Onon are saline and become dry or freeze in the
winter.

At its mouth mean annual discharge is 9,778

Freezes in early November. Flow is maintained beneath ice

Usable only in summer.

Largest tributery has mean annual discharge of 808 cu. ft./sec. Smaller ones go

Argun., Right fork of the Amur
River. Marks central southern cu. ft.’sec., minimum, in winter, is 880 cu. near mouth. In upper reaches river freezes to bottom ex- dry in fall. All freeze to the bottom in winter along their entire length.
boundary of the oblast. ft./sec. cept in deep pools,

Chikoi. Flows westward to Lake

Baikal.

At mouth, outside of the oblast, mean annual
discharge is 4,095 cu. ft./sec., minimum is
670 cu. ft.’sec.

Ice thickness at
Ice breaks up in

Freezes to the bottom in the oblast.
mouth (outside of oblast) is 55 inches.
early May.

Usable only in summer.

Tributaries small, freeze to bottom in winter.

Khilok. Flows westward to Lake

Baikal.

At mouth, outside of the oblast, mean annual
discharge is 3,000 cu. ft./sec., minimum is
530 cu. ft./sec.

Freezes from mid-October to mid-November, Ice breaks up
about the middle of May. Ice thickness is 65 inches.
Freezes to the bottom in winter.

Usable only in summer.

Tributaries small, freeze to the bottom in winter, Lakes at head have mineralized,

unpotable water; and freeze through in winter,

Vitim. Forms northwestern boun-
dary of the oblast. Tributary to
Lena River which flows into the
Arctic Ocean.

Yhere it leaves the oblast, mean annual dis-
charge is 10,590 cu. ft./sec.; minimum, in
winter, is 2,120 cu. ft./sec.

Freezes about the end of October, and ice breaks up in the
middle of May. Ice thickness, 35 inches or more. Freezes
to bottom in upper reaches.

In the lower part affords adequate supply throughout year.
In upper reaches affords adequate supply only in summer.

Freeze to bottom in winter. Lake ice gets 68 to 78 inches thick., Largest lakes

do not freeze to bottom and can possibly be used for water supply.

Olekms. Flows north. Tributary
to the Lena River, north of the
oblast.

Below the mouth of the Nyukzha mean annual
discharge is 9,178 cu. ft./sec.; minimum, in
winter, is 2,575 cu. ft./sec.

Freezes early in November and ice breaks up about the
middle of May. Ice thickness, 59 inches or more. Freezes

to bottom in upper reaches,

In the lower reaches affords water supply in winter as
well as in summer.

“| Tributaries within the cblast have mean annual discharges as much as 2,000 cu. ft./

sec. In winter all of the smeller streams freeze to the bottom, but the lower
reaches of the larger tributaries could be used for water supply in winter. Lake
ice gets 68 to 78 inches thick. Largest lakes do not freeze to bottom and can
possibly be used for water supply.

b/
Well Records
Location and Number Area and Type of Material Depth, in feet Yield, in Gellons per Minute Thickness of Permanently Remarks
Frozen Ground, in Feet
Taidut (5) Superficial deposits 100 90 65 to 90 Water at base of superficial deposits,
Lake Ivan (9) L) " 100 to 130 80 to 110 —— A number of wells,
Chita Region (23) Superficial deposits, river alluvium 154 Abundant 25
Khizhe (Kuja) (1) Area B 400 105 No frozen ground
Petrovsk (2 W, 330 Abundant 140
Khushenga( ( 4). ) WH 450 45 95
Mogzon (6) S, 215 Abundant 175 At a depth of 13 feet well yielded 15 g.p.m. from talik
in frozen superficial deposits.
Lake Irgen (7) " n 300 360, when water level at 10 feet below surface Six water horizons.
Sokhonda (8) s 230 35 to 45 160 to 175 Three flowing wells.
Kuka (21) . 185 30 60
Chernovsk (22) Area B, coal beds 255 115 70 Poor quality water.
» Area B 820 35 to 50 7% Flowing.
Chita (23) by 450 Negligible 90
Makkavevo (24) L 130 More than 180 75 Flowing.
Khadabulak (29) . 400 55 -—
Borzya (30) Ly 310 130 -—
Kharanor (35) s 1,070 1 175
Matsievkaya (32) Lo 410 45 - Poor quality water.
Ukurei (33 LA 200 230 160
Zilovo fls; WL 140 90 130
TUrushcha (34) R 285 165 165
Skovorodino (16) . 700 35 165
Magdagachi (36) oLl 215 6 50
Ushumun (37) LA 400 40 35
Karimskaya (25) Area D, fissured slate 210 65 b
Sedlovaya (26) S 210 60 ]
Buryat (27) e 290 85 120
Bulak (28) i " 700 15 to 25 S
Soktui (31) % . 70 25 15
Toldan (17) Area D, limestone 425 70 50 Hard water.
Bushulei (12) Area E, granite 380 b7 230
Zilovo (13) " -3 280 . 10 130
Toldan (well 2) (17) 2 190 5 (in winter sometimes up to 50) 175
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SHEET 5,

WATER SUPPLY (3)

CHITA OBLAST

Water Analyses
(in parts per million)

Sample Ca Mg Mn cl Na S04 2HCOg Fe Alg04 HpS104 510, Free COp2 Total Hardness Permanent Hardness
Feg03
Taidut well (locality 5) in super-
ficial deposits to depth of 13
feet. 11.0 2.5 17.22 3.53 45.68 20.0 63.36 7.67
Mogzon well (locality 6) in rocks
of area B, 200 feet deep. 9.43 5.2 26.52 10.0 23.56 12.49
Khushenga well (locality 4) in
rocks of area B, 450 feet deep. 49.74 9.71 27.08 6.59 71.82 128.7 36.77
Karimskaya well (locality 25) in
slate of area D, 210 feet deep. 83.5 30.2 14.0 19.9 63.7 52.9 None 283,78 107.0
Gonshinsky spring (locality 18) one
at the low temperature (type 1)
springs from rocks of area E. 287 157 1.9 1.0 54 9.7 2.4 2053 9,7 Al-3.9 o e 290w gL 2668 - i ﬂ
5/ For detailed discussion see special report, S.E.S. No. 62, Permafrost
or permanently frozen ground and related engineering problems, March 2
1943,
b/ Data as of 1916, however in 1936 many of the same wells were being

used, usually with diminished output.
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SHEET 6 , CONSTRUCTION MATERIALS CHITA OBLAST
Symbol Kind of Material Building Stone and Masonry Riprap Road Metal ‘and Ballast Lime, Mortar, and Cement Concrete Aggregate Brick
Unconsolidated and friable stream, lake, | Not sultable. Not suitable. Sand and gravel abun- Yo lime, Some of the clay may be suit- |Sand and gravel are abun- Brick clay, and

and other surficial deposits. Includes
sand, clay, gravel, and some lignite.
Not shown on map are alluvial deposits
in the valleys of the major streams and
small areas of lake deposits,

dant and suitable., In
construction of Trans-
Siberian Railroad al-
luvial material provid-
ed ballast.

able for cement manufacture, Best

source of sand for mortar.

dant and saitable for fine
and coarse aggregate.

some fire clay
available,

)

Bedded rocks: Sandstone, conglomerate,
shale, clay, and coal. Minor amounts
of volcanic ash,

Some sandstone and conglomerate is hard
enough to be used and is quarried,

Hard sandstore
and conglomerate
are usable.

Crushed sandstone and
conglomerate spitable,

¥o lime, Some friable or weathered
sandstone can be crushed to provide sand
for mortar, Clay and shale suitable for
portland cement mamufecture. Volcanic
ash may be suitable for puzzolan cement.

Some sandstone is friable
or weathered and can be
crushed to provide fine
aggregate. Conglomerate
can be crushed and used for
coarse aggregate.

Brick and fire
clay abundant,

In most places is
associated with
coal, ome with
weathered shale
and volcanic ash,

\\\\\\ Stratified and metamorphic rock, some Limestone and mardble are suitable and Good source. Crushed stone suitable. | Main source of lime. Limestone and Crushed stone suitable for | Scattered
&\\N crystalline and foliated. Includes widespread, Some sandstone and quart- Limestone excellent. marble are burned for lime at numerous coarse aggregate. Some patches of res-
limestone, marble, slate, schist, sand- | zite are saitable. Some slate is us- places. Limestone suitable for portland | foliated rocks may be un=- idual clay
stone, and quartzite. able for roofing and flooring. cement is not abundant because most de- | desirable. suitable for
posits contain some magnesium, In brick.
places limestone may be suitable for
natural cement., Scattered patches of
residual clay in soil may be suitasble
for use in portland cement. No sand for
mortar.
Foliated rock and massive crystalline Slate for roofing and flooring is abun- [Gond source. Many rocks suitable. Marble is suitable for lime and possibly | Crushed stone suitable for | Scattered

rock; mostly slate, schist, gneiss, and
quartzite, Small amounts of marble.

dant.
can be used for masonry.

Some gneiss, quartzite, and marble

for portland cement, but is not abun-
dant. Scattered patches of residual
clay in soil probably suitable for use
in portland cement. No sand for mortar,
except in small soil patches.

coarse aggregate.

patches of res-
idual clay prob-
ably suitable.

Massive crystalline rock, mostly granite,
Found in some small areas not shown on
map.

Main source. Widespread. Quarries
along railroad provided stone for
bridges and other structures during con-
struction of railroad.

Main source. Al-
most all oute-
crops can be
used. Was used
in railroad con-

struction.

Excellent source.

No lime, White, kaolin clay found in
patches in soil and is suitable for use
in portland cement. No sand for mortar,
except for small patches in soil.

Crushed stone usable for
coarse aggregate, excellent
source.

Scattered
patches of clay
in soil usable
for brick.

Volcanic rocks. Includes massive
varieties and volcanic ash.

Trap roclk has been used to some extent
in railroad construction, Spongy trap
rock makes good building stone which is
light and a good insulator against cold.
Volcanic ash may also be suitable for
building stone.

Volcanic rock excell=
ent source.

Good source.

No lime. Volcanic ash may be suitable
for use in puzzolan cement.

Trap rock may be suitable
for coarse aggregate but
some may contain zeolites,
or other minerals injurious
to concrete.

Not suitable.

4

thawed before quarrying.

Timber for construction ie abundant irn all varts of the oblast.

is frozen in suarer as well as winter.

Legend (Data on quarries are in part taken from old sources and in most areas

are incomplete).

Sand, gravel, and other unconsolidated materials are frozen hard in winter, and must be
At depths of 1.5 to 10 feet in much of the oblast, the ground

X B8+

Granite quarry
Marble quarry

Limestone or marble quarry (for

1lime burning)

@® Sandstone querry

CONFIDENTIAL

@ Slate quarry
/\ Fire clay quarry

O Sand or sand and gravel pit

L, Zumber mill

Reliability rating:

Class B,
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1 CONFIDENTIAL

SRIET 7 , MINZRAL FUELS CHITA OBLAST
COAL
Q.'I
Fumber liining Ares) Quality Production and Reserves Accessibility Mining Methods Geology
Bukachacha | High=-volatile bitun- 1926 production 375,900 tons. Probable reserves 39,205,000 tone. On broad-gige branch of Trans-Siberian Railroed, 43 miles | Drifts and surface workings. Depth of permanently frozen | In Jurassic rocks, 3,000 feet in thickmees.
! inous coking coal. Possible additional reserves 107,241,000 tons. (70 lam.) 1lung. ground 330 feet (1CO meters), below which the workings Along the east edge of the mining area the
have not yet been extended. beds dip west. Five workable beds.
2 Tarbagatal | Brown coal. Slacks Estimated reserves not more than 35,000,000 tons. On main line of Trans-Siberian Railroad. Underground mines, Because ground is unfrozen timbering In Upper Jurassic coal-bearing deposits 1,475
on exposure. is used, 3Being in the Khilok River valley, the workings feet in total thickmess.
1936 production need to be constantly pumped.
13,000 tons.
3 Khelyart Brown coal. Slacke on | Estimated reserves 14,500,000 tons. Connected with Trans-Siberian Railroad by spur, about 7 Drift mines. In Upper Jurassic rocks.

exnosure.

miles (12 km.) long, which crosses the Khilok River over al
wooden bridge.

Chernovsis | Brown coal. Slacks

4 on exposure. Subject
to spontaneous combus=—
tion which mekes stor-
ing difficult.

1936 production 1,055,920 tons,
Probable reserves 116,191,000 tons.
Possible additional reserves 4,298,000 tons.

On spur, two miles long, of Trans-Siberian Railroad, 12
miles (20 lm,) from Chita, the capitol of the vrovince.

Open pit mines.
seasonal.

Frozen ground makes work difficult and

In Jurassic cosl-bearing rocks more than 1,500

feet thick.

5 Arbagaro - | Brown coal. 1922 monthly production was about 4,000 tons. On Trans-Siberian Reilroad, 11 miles (18 lan.) from the Underground mines, 126-foot shaft, The Kholbon workings | In Jurassic coal-bearing rocks 1,000 feet
2 Knolbon Probable reserves 4,677,000 tons, Possible additional resorves town of Nerchinsk. have difficulty with mine water because close to the thicic.
e 12,700,000 tons. Shilka River. L N s L AR R e S i e L i e e .;,,{, .
s — p——— ——- - — S — Sy e i e S
6 Kharanor | Browm coal. Slecks 1922 nonthly production about 6,500 tons. One mile (two km.) egst of Chita-Manchuria Railroad. Shafts and open pits. Two shafts (1922). Surface stripp- | In Cretacecus rocks, Beds horizontal.
badly on exposure. Probable reserves 11,000,000 tons. ing expected to be more profitable.
Possible additional reserves 69,000,000,
- ¢ Delun Brown coal. Production not known. On the Trans-Siberian Railroad 15 miles (25 km.) south- Mines are in permanently frozen ground. In Jurassic rocks surrounded by gravel. Jur-
Probable reserves 602,000 tons. west of the town of Sretensk. essic 2,300 feet thick. U workable coal beds.
Probable additional reserves 13,209,000 tons.
8 Yovo High-volatile bitum- Dep River reserves estimated (in 1922) to be up to 480,000 tons. Remote from reilroad but on the Zeya River, a stream, In Jurassic rocks.
Yampol- inous cozing coal. navigable in summer.
Dep
Tolbuzin Bituminous coal. High | Discovered in 1932. Developed since 1833. At left bank of Amur River (navigable in summer). Con- Drift mines. In Jurassic rocks, cut by numerous igneous
9 ask content (29 to Production and reserves not known. nected by dirt road with Trans-Siberian Railroad. intrusions. Six workable seams with total
32%) due to thin inter- thickness of 50 feet.
bedded layers of shale.
Coal Analyses
Localities 1, Bukachacha 2. Tarbagatai 2. Khalyart 4. Chernovsk 5. Arbagaro- 7. Delun &, Novo Yampol=-Dep. 9. Tolduzin
West vert East part Kholbon
Volatile matter 38, 78% 27.5u% 38.L3% 39.42% 36.77% 34.96% 29,22-35.18% 18.81-26,60% 17.00-23.00%
Ash 1.76 12.L7 9.55 8.29 7.29 9.67 11.56-29.21 11,53-16.00 29.00-32.00
Holsture 3 11.80 5.55 T1.59 15.58 13.10 5.2?{3.12 0,38 1.22
Coke 59.0-79.0 60.04~70.39
Carbon 76.69 76.02 75.12 69.36 71.36 63.35-75.56
Hydrozen 6.59 L.01 5.38 5.00 1&.%5 3.76= 5.91
Oxygen and Nitrogen 13.71 17.50 17.15 24,00 22,42 20,00 or less
Sulfur 0.67 1.57 1,75 1.58 0.63 1,43 2,14~ 5.
Heating value in calories 8292 73207850 6450-T415 5,761-7,169
(B.t.u. in parentheses) (1L,872) (13,175-14,130)  (11,610-13,3L7) {10,370-12,904)
Heating value air-dried
in calories 5230-5955 4801-5755 5191 5,250 (?)
(B.t.u. in perenthases) (5,l1%-10,7119) (8,542-10,359) (934%) (9,450 1)
Bitumen 5.54
Tar 14,31
0il Shale: Bituminous, combustible shale has been found in Lower Cretacecus rocks and in coal-bearing Jurassic rocks, These deposits have Qi) and Gas: None within Chita Oblast province. 1) 01l and gas seeps out along the shore of Lake Baikal, and the oil can

not been developed but are favorable for development.

locality 11 where oil shale was penetrated by borings at a depth below 25 feet.

The oil shales are found in surface exposures at all localities shown on map except at

be collected in barrels.

(19%0).

Analyses at Locality 10
(Shale is in bed 30 to LO inches thick)

Fissile shale (in paper-thin sheets)
Sample 2

6.7%

1.7
91.56

7.56

Peat:
uplands and slopes.

Peat deposits are widespread in areas at swamos and lakes

Some test borings have been made, but results were unfavorable (13u0).
River, several hundred miles north of the north undary of the Chita Oblast has oil seeps, and test borings have proven favorabdle
3) The Cretaceous deposits containing oil shales in the central part of the oblast (the Bastern Transbaikal area) have

been suzgested as possible oil-bearing areas, but no drilling has been done.

The largest deposits are in the east, in the Amur-Zeya drainage area.
regions the peat deposits have not been used for fuel except possibly by a few individual households.

2) An area along the Aldan

in the wide valley bottoms, and on some poorly drained
Because coal is abundant in the same

Dense shale
Sample 1
Volatile matter (dry) 6.50% 5.8%
Coke (dry) 1.95 2,2
Ash (dry) 91,57 92,02
Moisture 10.86 7.26
Analysis at Locality 11
Moisture (at 110° C.) 3.5%
Moisture (at super-heating) 27.10
Distillation in Pischer retort at 510° C: Water
Semi-coke
Tar

Gas and loss

| Coal basins whose boundaries are not known.

Nunbers indicate producing coal fields, described above

Areas containing workable coal,

of which are bituminous.

Areas of coal-bearing sedimentary rocks, probabdbly conteining coal.

A Localities at which oil shale has been found.
(::: Area of oil and gas seeps on Lake Baikal.

0f Jurassic, Cretaceous, or Tertiary age; all are
brown coals except those on the Amur River, some

e

For analyses see table above.

ke

In long tons.

e/ Date of information on extent of mining,
1937 except where otherwise stated.

N
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CONFIDENTIAL
SHEET 8 , SUITABILITY FOR TEMPORARY ROADS AND AIRFIELDSY

CHITA OBLAST

Transportation routes for vehicles offer different problems in winter and summer,
In winter (October to March) meny of the frozen rivers may be used as roads (see Rivers
sheet), At the same time the ground is frozen and all existing roads in valley bottoms
are usable., Some regions are level enough and open enough to permit free movement of
vehicles almost anywhere. Most of the region, including the minor stream valleys, is
too thickly forested, however, to permit passage of vehicles without laborious clearing
of the forest. Thus in winter the entire existing road system may be used and large
streams may be used as roads; places far from large streams or from roads are inaccess-
ible. These can be reached only by new road construction.

In spring the upper layers of the ground thaw and are wet and swampy so that
travel over open country is impossible for vehicles, and many existing unimproved roads
are unusable during spring and summer, At this time of year only improved roads can be
used by vehicles,

Movement in the Chita Oblast is easiest east-west, following the main river valleys.

L winds.,

Introduction

At present, overland travel in isolated regions is mostly by pack trains of
reindeer or horses which follow river valleys or existing trails, Reindeer are pre-
ferred because forage for them is abundant. On roads, horse-drawn wheeled vehicles
are commonly used the year around since snowfall is slight and much is cleared off
Sleds or wagons are used on river ice.

Effect of permanently frozen und on construction,

The most important factor influencing road and other construction in the Chita
Oblast is permenently frozen ground. This is encountered a short distance below the
surface (generally 1.5 to 10 feet; in southern part of oblast as much as 26 feet).
Bedrock as well as loose, surficial materials are frozen. Permanently frozen ground,
however, may not be present on meny south-facing slopes. The ground above the perma-
nently frozen ground, called the active layer, freezes in winter and thews in summer.

The principal construction problems are to prevent heaving, or flow of ground and

circulation. Fine sand and silt tend to flow end become unstable when thewed, and to
heave when frozen. To overcome such action, structures should be.anchored into the per=-
manently frozen ground by driving pilings through the active layer, and securing them at
the lower emd. :

In road and airfield construction, fills are preferred to cuts, which should be
avoided if possible. Clean sand and gravel make an excellent base or fill for roads or
other construction. Drainage of the substructure should be provided for, and in most
cases the thermal equilibrium of the ground should be disturbed as little as possibdle.
Drainage ditches and borrow pits should be located as far from the road as is practicable.
Clearing and destruction of the vegetation should be kept to a minimum,

Excavations in permanently frozen ground need no support, but if any unfrozen layer
is encountered, or if' the base of the frozen ground is reached, caving and flooding may
result. Unconsolidated materials are as hard to excavate as rock when frozen, but may
be melted by driven steam points or by circulating water. OwWing to the resiliency of

The double-tracked, Trans-Siberian Railroad crosses the entire length of the area.
are no continuous improved roads in this direction, but in winter the rivers and stretches
of unimproved roads could be used and probably would form a usable route of travel the

entire length of the oblast.

ous natural routes in these directions.

Movement north or south involves crossing mountain ridges and there are no continu-
However, an improved highway, which connects
Never with Yakutsk crosses the eastern part of the oblast, and the southern part of the
oblast is served by many unimproved and improved roads, some Of which cross the eastward-

trending ridges and valleys.

There subsequent settling

ground.

pressure,

prevent flooding by water issuing from unfrozen layers in the
Ground water occurs above and below the permanently frozen ground and may also
penetrate through layers or channels within it.
This water comes to the surface as springs, may be tapped by excavations, or
may break out if the overlying frozen ground is thinned by thawing.
unless insulated from the ground, will thaw the frozen ground and may cause ground
water to break through to the surface, flooding the structure, or the ground around it.
Some houses have been filled to the top with ice.
ground, and drainage ditches, such as those along roads may create springs which flood

excavated w
The ground water is usuelly under

Warmed structures, avoided. .

Moving water tende to thaw frozen
special rep

ithout thawing.

If

ort, 8,E.S. No, 62, Permafrost or permanent

frozen ground, special explosives must be used (ammonal and ammonite), if the ground is

Construction in the Chita Oblast requires a careful preliminary survey of hydro-
logic and frozen ground conditiong, and construction on oversaturated ground should be
If the permanently frozen ground is over 10 feet in thickness, the existing
thermal equilibrium in the ground should be maintained.
10 feet, the permanently frozen ground condition should be eliminated.
cussion of the construction problems presented by permanently frozen ground, see the

the thickness is less than
For detailed dis-

ground, March, 1943,

ly frozen
Construction of temporary roads is difficult, because the deeper ground is perma- the area, In winter this water freezes as it emerges and roads may become covered Frozen ground is a much poorer conductor of electricity than unfrogen ground. In the
nently frozen, the surface is swempy in surmer, many areas are densely forested, and in with thick sheets of ice, i sl s oblast, wfrozen surface materials have a resistance of about 50 ohms l? » Whereas the
many places grades are steep. Most rivers can be crossed in summer only by bridges or * When thawed, unconsolidated surficial materials are apt to become saturated, or = - 1y TTozen ground has an average resistance of 1,000 to 2,000 ohms.
ferries, as they are all subject to floods. oversaturated with water because the permanently frozen ground does not permit downward U
Area Topography Kind of Ground and Improvements Needed Suitability for Airfields Construction Materials Availabley Accessibility

Wide, flat river valleys between parallel ridges 1,000 to 2,000
feet above valley floors. Form best routes of travel in east or
west direction in the western part of the oblast. Main streams
are wide and must be crossed by bridges or ferries, except when
frozen, but few river crossings are necessary., Most of small
tributary streams require use of bridges or culverts because of
summer torrents. Valley floors are wide and flat so that grades
can be low, and alternate routes and detours are easily construct-
ed. During winter the main streams are suitable for use as roads
by heavy vehicles.

Soil and loose materials as much as 100 feet deep, thinnest near
valley edges, where bedrock crops out in many places. Soil con-
sists of sand, gravel and minor amounts of clay; possibly mica-
ceous. In places ground is covered with swamps and peat, in
others, dry meadow. In a few small areas dry sand forms the
suwrface. Drainage is poor; most of surface soil probably un-
suited for soil cement stabilization because of high organic
content and moisture. Ground loose, and easily worked with
graders in summer, but hard as rock when frozen and must be
thawed. Wet ground requires high substructures and drainage

ditches, but if ground is found to be permanently frozen

side ditches should not be close to road and should be shallow.
little as possible, to prevent change of thermal gradient.
of valley permits detours but they must be drained or surfaced with corduroy.

Ground should be disturbed as
Deep borrow pits should be far from road. Width
Little clearing necessary.

Prevailing lower winds are parallel to length of valleys.
Runways in this direction can have unlimited extent. Run-
ways in transverse direction can be built in few places
because of limited width of flat ground, and high ridges,
blocking approach. Best sites on terraces above rivers
which are never flooded. Best possibilities for trans-
verse runways are where the valleys widen at the mouths of
large tributaries. Fields can be easily located where no
clearing or grading other than that for drainage would be
necessary. Coarse fill for sub-base, thick base course,
and impervious top-dressing are necessary for all-weather
use and to prevent frost heave. Thermal equilibrium of
ground should be disturbed as little as possible during
construction. Lakes at the head of the Khilok Valley, and
smaller ones in other places, can be used for winter land-
ing fields, when frozen (October to April).

Sand and gravel in valley bottoms suitable for
most construction. Abundant stone and timber
on valley walls., Cranite quarries along rail-
road. Cement materials available in other
parts of oblast. 0il and asphalt probably
available in small quantities from oil seeps at
Lake Baikal. Water is plentiful from streams
during summer, but when rivers freeze water
must be obtained from springs or wells. Winter-
flowing springs not common. Wells at several
railroad stations. Possibility of developing
ground water supplies by wells 100 or more feet
in depth is good.

Dirt roads.follow all valleys, but
are probably impassable during
summer in many places. Trans-
Siberian Railroad follows part of
Ingoda and Khilok Valleys. Chita,
and other large towns located
along the railroad, mostly in
valleys, Airfields or airports of
some sort probably exist at
Khilok and Chita.

Extensive, level plains, indented by shallow, ill-defined basins,
which are dry or contain salt lakes. In places, mostly in the
eastern part, isolated hills or smsll ridges interrupt the plains.
Relief low, The few rivers are meandering and broken into numer-
ous channels bordered by small swamps and lakes, The area forms
easiest corridor of movement between Manchuria and the most
settled part of the Chita Oblast.

Plains and basins covered by soil and loose material to depth of
250 feet or more. Consists of sand, clay, and gravel. In gen-
eral, gravel content increases with depth. Soil in lake basins
is more or less saline, and in places is highly so, but probably
all but the most mineralized soils are suitable for soil cement
stabilization, Ridges and hills are bare, hard rock, except on
the lower slopes, which are covered with alluvium, Scraped

‘Toads are probably suitable in many places, but in places ground

may be permanently frozen, so that drainsge and specisl construction methods are

apt to be dry and dusty, and treatment with salt or oil probably

Airfields can be located in almost all parts of the area.
Runways can be oriented in any direction, unless close to
hills or ridges. No stabilization of subgrades necessary.
Base course probably need not be thick but should be
coarse and well-drained to prevent frost heave. Top-
dressing should be impervious. The ground is probably
suitable in many places for emergency landings or for tem-
porary unimproved fields.

Sand and gravel sbundant., Rock for rpad metal
or-building stone availeble in ridges and hills
Several granite and limestone quarries located
along railroad at north edge of area. Materials
for portland cement available in adjescent areas

Area crossed by the Chita-Man-
churian Railroad. Region thinly
populated, except along the rail-
road. Several dirt roads on the
plains.

to the north. Salt for surfacing, in lake |
basins at south edge of area. Trees are sparse
plentiful to the north and west.
when rivers freeze.
-supply the only winter source of water.

but timber is

Water scarce during winter
Scattered perenniel springs probably

required. Soil
desirable.
low plateeu, surrounded by hills 500 to 800 feet high. Level in
northeast part but gently rolling elsewhere. Dissected by
narrow, steep-walled valleys up to 650 feet deep. Probably

easiest route between the Shilke Valley and the headwaters of the
Vitim River., Open country, low grades possible, except at
river crossings. Steep plateau edges are ascended by tridutary
valleys in which grades are steep. Alternate routes and detours
can be easily made on the plateau.

nently frozen, and construction methale should be appropriate.

Depth of soil not known but probably is at least 10 feet. Con-
sists of sand, gravel, and minor amounts of clay. Along the
south edge the surface is gravel. Soil is dry and alkaline,
probably suitable for s0il cement stabilization. Protably
1little construction necessary in plateau surface. Scrapers,
alone, probably could meke road suitable for light traffic. Sur-
faced road could easily be made with graders borrowing suitable
1f11]1 and road metal from ditches, but the ground may be perma-
Blasting and

difficult grading may be required where deep valleys must be crossed, or at

plateau edges.

Ground is dusty during strong winds.

Good location for airfields. No clearing and a minimum of
grading necessary. Natural drainsge, good. Addition of
£i11 probably not necessary. Substructure should be
coarse and well drained. Construction should take into
account the probability that the ground is permanently
frozen. Except in wet weather, emergency landings can be
made in many places on the plateau.

Sand and gravel abundant in soil. Clay pits
and querries for granite, limestone, marble,
and sandstone elong railroad. Limestone and
clay probably suitable for the manufacture of
portleand cement. Timber plentiful on sur-
rounding slopes. Water in streams not avail-
able in winter. Several perennial springs in
Shilka Valley. Wells drilled on plateau
might encounter water at depths of about 100
feet, or more.

Trans-Siberian Railroad, which
follows the Shilka Valley borders
the area on the south. Spur line
to Bukachacha a short distence
east. of area. Several dirt roads
cross the erea, connecting Shilka
and Nerchinsk (in the Shilka
Valley) and leading north from the
railroad. An airfield or airport
of some sort probably located at
Nerchinsk.

Mountain masses and ridges trending generally northeast to east.
Main valleys generally parallel the ridges and are narrow and
steep-walled. Some of main streams, such as Vitim , Olekma, and
Amur, can be used as roads during winter by heavy vehicles (gee
Rivers Sheet), but localities on minor streems or in interior
can be reached only over trails or roads which can be construct-
ed only with difficulty. Roads are most easily constructed in
valleys but much rock excavation and many curves are necessary.
Streams must be crossed in numerous places (most can be forded,
except during floods). Mountain ridges in a few places can be
crossed at water gaps, such as those along the Zeya, Ingoda, and
Nercha, but these are narrow and have steep, rocky walls. In
other places, ridges can be crossed at low saddles or passes at
heads of valleys, generally covered with swamps and lakes. Some
of these are low, but others require steep grades or even
tunnels., Some plateau areas, as along the Olekma River are most
easily traversed on the upland surfaces, but difficult grading
required to cross deep valleys. Many places have little or no
room for alternate routes or detours.

Highest parts of ridges and pesks are bare rock, but most parts
of uplends and slopes are fractured and broken rock overlain by
thin, bouldery, micaceous, clayey soil, rarely more than 1 or

2 feet thick. Soil mostly wet, and covered with dense forest,
In places slopes have piles of broken rock. Low mountain saddles
are usually wet and swempy, and soils may be peaty, particularly
in the eastern part. Narrow valleys are filled with boulders or
gravel, Wide portions have floodplains of gravel, sand, and in
places thin peaty soil. Deepest soils are in the northern part,
where loose materials reach 130 feet in thickness, and consist
mainly of boauldery gravel. Most soils are unsuited for soil
cement stabilization. Uplends end valleys forested in most
places. Clearing necessary, and in most places is difficult.
Rock cuts and embankments needed in many valley bottoms.
much fill is needed in places.

Most of area unsatisfactory for airfields. Few places are
level and unobstructed by topography. Some suitable areas
in the uplands north of the Amur River, and along the
Olekma River, but these need difficult clearing and are
wet., Some wide parts of valleys in the southern part, and
the U-shaped valleys of the extreme northern part may be
sui table. These areas are small; runways could be located
only along the velleys; high obstructing mountains on
either side. Unless located on terraces, fields would be
subject to flooding. All runways need high, well-drained
substructure, The large lakes of the northern part, such
as Lake Nichatka cauld be used for landings in winter,

Along large streams ordinary graders can be used but probably
Careful provision must be ma de for presence of deep permanently frozen ground.
tain passes or saddles roads need coarse substructure, and good drainage.

In moun-

Sand end gravel along large streams. Stone
for building or for crushing availasble every-
where. Materials for portland cement avail-
able in sauthern part and along north edge.
Timber abundant. Surface water supply avail-
able in summer, but scarce in winter because
frozen. Best source of water is fram perennial
springs, many of which are known in southern
part. Possibility of development of wells

Southern part served by numerous
roads and by the Trans-Sibverian
Railroad, except for the high
mountainous area in the sauthwest.
The northern part is inaccessible,
crossed by a few trails, and
almost uninhabited; however, the
proposed Baikal-Amur Railroad
which will cross the northern part

uncerta in.

of the oblast, may now be under

construction.

Skovorodino.

Probably airports or airfields of
same sort at Aksenovo-Zilovskoe, Mogocha, and

Llevel plains incised by valleys 300 to 800 feet deep, which are
steep-walled and narrow. Main valleye have discontinuous wide
stretches of floodplein. Headwaters of tributaries pass im-
perceptibly onto the uplands, Elsewhere the pleins break off
abruptly into the valleys. Roads with low grades can be built
in many directions on the uplands., Valleys can best be reached
or crossed by descending from the headwaters of tributaries.
Many curves, some steep grades needed in valleys. Minor streams
can be forded, except during floods. Alternate routes and
detours can be easily constructed on the uplands. In winter,
these need little preparation, but in summer require corduroy
or addition of fill,

Plains covered by coarse sand end gravel, clayey in part and
peaty; 7 to 12 feet in thickness. Soil unsuited for soil cement
stabilization, Plains, heads of valleys and even most slopes
are wet and swampy. Valley walls in narrow places are bare
rock, but elsewhere are covered with bquldery soil. Wide flood-
plains are covered with sand and gravel, and have many swamps
and lakes. Thin forest covers many valleys, and all of the

unfrozen the ground can be easily worked with ordineary graders.
£i11, end high, well-drained substructure.
to provide dreainage.
where rock walls approach the river edge.

Upland plains sui table for airfields. No topogrephic
obstructions except at outer edges, which are bounded by
high ridges. Runways can be oriented in any direction,
Grades can be low, but high, well-drained sub-base and
subgrade are necessary. Clearing necessary, except along
Trans-Siberian Railroad.

plains, except for a wide stretch in the middle of the southwest plain (along Trans-Siberian Railroad).
On uplends wet ground requires addition of
Some clearing recessary, but little grading except that necessary
Valleys are wet, require high substructure, end even the large ones need rock excavation
Roads in valleys will be subject to flooding in July end August.

When

Sand end gravel available on plains. Stone
for construction abundent in valley walls and
in ridges adjacent to plains. Materials for
portland cement availsble at southern edge of
southwest area (near Amur River)., Timber
plentiful., Surface water aveilable from
streams in summer but only from Amur end lower
Zeya in winter; remaining streems freeze com-
pletely. Several springs flow throughout the
year. Possiblity of development of ground
water supply uncertain.

Southern area crossed by Trans-
Siberian Railroed, and several
roads. Northern area is reached
only by the Zeya River (naviga-
tion in summer, vehicle travel
over ice in winter), and by a few
poor trails, The area is to be
crossed by the proposed Baikal-
Amur Railroad which may now be
under construction, Airfield or
airport of some sort may be lo-
cated at Tigda.

5/ Includes some data on other construction problems.

_’l_:_/ Grenite, limestone, trap rock, and sandstone are available in parts of each area.
and for distribution of some of quarries, see Construction Materials Sheet.

Supply Sheet.

For distribution of these materials
For details of Water Supply see Water
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Stratified Rocks

Recent and Pleistocene: Lacustrine clayey sand and gravel in ancient or existing lake basins;
alluvial sand, gravel, boulders, and minor amounts of clay in stream valleys, on terraces,
plains, and plateaus; glacial moraines in vaelleys of the Vitim-Olekma divide at the north end
of the oblast; residual weathered material containing boulders and clay; and rocky talus slopes.
Only thick deposits of wide areal extent are shown on the map.

: Continental deposits consisting of unconsolidated fine cross-bedded sand, gravel
(quartz and chalcedony), and smaller amounts of clay and brown coal.

Cretaceous (?) and Jurassic: Moetly undifferentiated continental deposits consisting of sandstone,
§§5‘§ arkose, conglomerate, chale wita plant remains, and coal. Also contains Lower Cretaceous (7)
fissile, bituninous shale with brackish vater and marine fossils; some Jurassic shale and sand-
stone with marine fossils and Jurassic sancstone and conglomerate with interbedded tuff, por-
phyry, and basalt: The whole Jurassic and Cretaceous (?) section is intruded by granite and
felsite porphyry, is cut by quartz veins, and is in part altered by contact metamorphism, par-
ticularly in the Amur River region.

Triassic: Fine- to coarse-grained compact sandstone, arkosic in part; black, micaceous, laminated
o shale; some conglomerate containing pebbles of rounded quartz, crystalline rock, and sandstone,
Along intrusive contacts the sandstone is metamorphosed to quartzite and the shale is changed to
bleck hornstone. Crystalline limestone is sparsely distributed, being confined to areas near the
intrusives. Upper Triassic beds contain marine fossils.

Permian: Mostly marine, partly continental; consists of graywacxe, sandstone, shale, conglomerate,
EEEE: small amounts of felsite and associated tuff, The Permian is separated from the rest of the Pal-
eozoic by an angular unconformity and is much less metamorvhosed, being more like the Mesozoic.

Carboniferous to Ordovician sedimentary rocks: Consists of sedimentary rocks whose age and relation-
Z ships are known. Have been affected DLy metamorphism in varying degree. Not as strongly metamor-
phosed as undifferentiated Paleozoic.

Carboniferous: Marly limestone, black shale, arkosic sandstone.

Devorian: Limestone, smaller amounts of sandstone, and in lower part black shale.

Silurian: Fossiliferous, argillaceous limestone with smaller amounts of sandstone.

Ordovician: Fossiliferous sandstone.

Undifferentiated Cambrian and Proterozoic: Phyllite, schist, hornstone, limestone and dolomite (in
§E§i§ many places altered to marble); smaller amounts of sandstone, quartzite, arkose, graywacke, con-
glomerate.

Undifferentinted Paleozoic metamorphic rocks: Includes rocks ranging in age from Cambrian to Car-
boniferous which have not as yet been differentiated or are too highly metamorphosed to be differ-
entiated. Contains slate, schist, pnyllite, hornstone, limestone, marble, amphibolite, sandstone,
arxose, and quartzite. Generally more highly metamorphosed than lMesozoic. Associated granites
are gneissoid,

Pre-Cambrian:
Proterozoic: Graywacke, schist, slate, phyllite, quartzite, and crystalline limestone.
Archeozoic: Schist, gneiss, and granite-gneiss.

Igneous Rocks
Intrusive Rocks: Mostly granite, granodiorite, quartz diorite, and syenite; some diorite, gabbro,
norite, diabase, pyroxenite, peridotite, dunite, and serpentine, Post-Jurassic, late Paleozoic,
Proterozoic, and Archean in age.

Jurassic extrusive rocks: Basalt, porphyrite, tuff (includes some interbedded sedimentary rocks),

Q

enozoic: Basalt, andesite, tuff,

[51
L @
B2

metamorphosed and strongly folded by the Variscan orogeny. This orogeny was followed in the Mes-
ozolc by continental deposition, volcanism, and in places marine dep9sition, and then by renewed
folding and normal faulting which lasted from late Jurassic to late Cretaceous and possibly into

the Tertiary. The strike of the folds is northeast. South of Chita highly folded and me tamorghosed
Paleozoic rocks were thrust from the southeast many miles over less strongly folded and metamorphosed
Mesozoic rotks, In the eastern part of the area, thrust sheets are not found but the Mesozoic rocks
are more severely metamorphosed.

Post-Jurassic normal faulting was widerpread in the areas of granite as well as in the folded
sedimentary rocks,

Igneous activity

Extensive bodies of granitic rock were intruded in the pre-Cambrian, during the Caledonian
orogeny (early Paleozoic) and during the Variscan orogeny (late Paleozoic). Intrusives of post-
Jurassic age constitute most of the igneous rocks found in the southern part of the area, and may
also be extensive in the northern part.

Volcanic activity occurred in the Jurassic, possibly in the Cretacesus, and throughout
Cenozoic time, Several extinct volcances have been found along the Vitim River and in the Amur
River region,

Geomorphology

The Chita Oblast is a high mountainous region made up of parallel ridges and valleys controlled
by the geologic structure. The tops of the ridges are flat or rounded, and have concordant summit
elevations, representing an ancient peneplain. Scattered monadnocks rise above the general level.
At least two younger cycles of erosion are represented by lower dissected plateau surfaces, best
developed along the Olekma River. Scme of the large valleys are grabens and sre wide, flat, and
poorly drained. Many are filled with old lake deposite, which the present streams have incised
leaving elevated terraces. Some valleys cut across the ridges and are generally deep and narrow,
and may contain the remnants of narrow stream terraces.

Pleistocene glaciation was limited to the mountains of the northernmost corner of the Oblast.
The sharp alpine forms, U-shaped valleys, moraine lake basins, and terns of this area contrast
greatly with the rounded, flattened uplands of the rest of the oblast.

The only large level areas are (1) in the south central part, southeast of Chita; (2) between
the Zeya and Amur Rivers, and (3) near the head of the Zeya. The first, a northern extension of
the steppes of Mongolia, is a wide, rolling or hummocky plain covecred with detritus. It contains
many saline lekes and dried lake basins, and has scattered areas of rocky hills and ridges with
alluvial fans at their base. The two level areas on the Zeye River are low, flat, marshy plateaus
covered by alluvial and lake deposits representing stream valleys and basins of interior drainage
of -an earlier erosion cycle, into which the present stream valleys are incised.

At the west-central boundary along the upper Vitim River, a small part of the extensive
Vitim Plateau is included within the Chite Oblast. This plateau is partially formed of basalt
flows.

Stracture

The north part of the Chita Oblast is an exposed basement complex, a portion of the "ancient shield" of
Siberia, and has not been inundated by seas since Middle Cambrian time, The rocks of the shield were strongly
metamorphosed and folded during the pre-Cambrian and early Paleozoic (Caledonian) orogenies into arcuate belts
that strike ENE, and NE. At a later time the folded rocks were broken by normal faulting into horsts and
grabens striking generally parallel to the folding but with some cross faults that strike northwest. In Mes=-
ozoic and Tertiary time continental sedimentary and volcanic rocks filled the grabens and covered portions of
the ancient uplands.

The area south of the shield remained a geosyncline until early Carboniferous time when its rocks were

Mineralization

The strong mineralization of the Oblast wes caused by extensive and recurrent igneous
activity., The richest ores are associated with younger intrusives, as well as with early Paleozoic
and Carboniferous intrusives. Most metallic orcs other than gold are restricted to eastern Trans-
baikalia (erca southeast of Chita) where the intrusives are Jurascic or later in age. Gold
occurs mainly outside of this area associated with older granites.

The ores consist of: pegmatite and pneumatolytic quartz gangue with tungsten, molybdenum,
tin, and mica; hypothermal quartz gangue and quartz tourmaline gangue with gold; polymetalic gold-
bearing ore; pneumatolytic fluorite ore; quartz gangue with cassiterite and galena; porphyry
bodies in volcanic necks with pyrite and gold; mesothermal ores and metasomatic necks and stocks
with silver-lead-zinc ore, some with copper, others with antimony or cinnabar; and placer deposits
with gold, wolframite, and cassiterite.

Ground Vater

Ground water escapes as springs from fissures in crystalline rock. The springs are mostly
concentrated along fault zones, intrusive contacts, and unconformities., The water is usually mireral-
ized and sometimes thermal, explainable by associztion wit: the igneous activity and mineralization
of the region., Numerous fissure springs are fed by water contained in solution cavities and fissures
in Paleozoic limestones. The stratified Mesozoic and Cenozoic deposits in the valleys (particularly
in the grabens) form artesian basins. The permanently frozen ground acts as an impervious layer
forming artesian aquifers even in unconsolidated, coarse-grained sediments. Due to winter freezing,
shallow ground water and springs with shallow ground-water source can oe utilized only during the
warm months.
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Numbered localities on map are described below,

Localities shown on map but not numbered are small, undeveloped, or poorly prospected.

Most of these mines are in the Nerchinsk region.
poor and concentration plants are lacking (1938).

is reached only over dirt roads.

Transportation facilities are
The mining districts are inter-
connected by dirt and surfaced roads but they are distant from the railroad, which
A railroad through the region is reported to be

@ LEAD, ZINC, AND SILVER (INCLUDING SOME ARSENIC AND ANTILONY)

under construction.

Reserves of high-grade ore estimated to be 3,000,000 tons in 193%8.
has been sporadic and many if not most of the mines were idle after the revolution.

Principal ore minerals are galena,.sphalerite, and arsenopyrite.

Production

In the years preceding 1933 the mines were resurveyed with the obJject of reopen-

ing some of them.
available.
published in 1933.

At present many mines may be producing but data are not
The figures for production and reserves are teken from a report

Locality
Fumber

Mining district or mine

b/
Total past production and grade of ore
(See above)

v/
Grade of reserves and estimated reserves of metal

Depth to which working
has progressed

Ore body

MAJOR IMPORTANCE

3 Nerchinsky Zavod District

Karpovsko-Glubokinsky mine

5,407 tons of ore. 9.5% Pb, 24.5 ounces ver ton Ag.

8.5% 2n, 5.0% Pb., Possible reserves: 3,200 tons 2n, 2,400 tons Pb.

Tubular vein in limestone.

additional reserves: 6,000 tons Zn, 1,400 tons Pb. Possible additional reserves:

12,000 tons 2Zn, 8,000 tons Pb.

Vozdvizhensky mine 111,245 tons of ore. 11% Pb, 14 ounces per ton Ag. 10.0% Zn, 5.0% Pb. Probable reserves: 4,000 tons 2n, 3,000 tons Pb. Possible 260 feet Irregular tubular pockets in limestone at contact with
N - additional reserves: 20,000 tons 2n, 15,000 tons Pb. porphyry dike.
" m&‘ﬁ e 119,200 tons of ore. 10.25% Pb, 15.2 ver ton Ag. 8.0% Zn, 6.0% Pb. Possible reserves: 56,000 tons 2n, 42,000 tons Pb. . 540 feet Conne cted tubular veins and pockets in limestone,
sl BERE WP g:‘“js"@?ﬁ‘{r»‘-’-l St S ] R Bt v 1 o P & P B AP S e e T e = il i
Ekaterino-Blagodatsky mine 17,846 tone of ore. 13% Pb, 15 ounces ner ton Ag. 18.5% 2Zn, 4.5% Pb. Probable reserves: 9,200 tons 2n, 2,200 tons Pb, Possible 260 feet Tubuler veins and pockets in limestone.
additional reserves: 30,500 tons 2n, 7,400 tons Pbd.
Staro-Zerentuisky mine 18,055 tons of ore. 5.0% Zn, 4.0% Pb. Poesible reserves: 5,000 tons 2n, 4,000 tons Pb. 260 feet Tubular veins and pockets in limestone.
Trekhsvyatitelsky mine 40,000 tons of ore. 18% Pb, 24.5 ounces per ton Ag. 8.0% 2n, 6.0% Pb. Probable reserves: 16,000 tons Zn, 12,000 tons Pb. Possible 180 feet Tubular veins and pockets in limestone.
additional reserves: 32,000 tons 2n, 24,000 tons Pb.
Sredne-Novo-Zerentuisky mine 86,500 tons of ore. 10-11% Pb, 1l ounces per ton Ag. 8.0% 2zn, 6.0% Pb, Probable reserves: 8,000 tons Zn, 6,000 tons Pb, Possible 245 feet Pockets and short veins in limestone,
additional reserves: 16,000 tons 2Zn, 12,000 tons Pb,
Maltsevsko-Kilginsky mine 50,762 tons of ore, 11% Pb, 9% 2n. 6.2% Zn, 2.3% Pb. Probable reserves: 5,400 tons 2n, 2,000 tons Pb. Poseible 195 feet Tubular veins and pockets in limestone.
additional reserves: 7,100 tons 2n, 2,700 tons Pb.
Timofeyeveky mine 5,569 tons of ore. 8.0% zZn, 6.0% Pb, Possible reserves: 1,500 tons 2Za, 1,200 tons Pb. 145 feet Tubular veins and pockets in limestone.
General Savinsky mine 3,000 tons of ore. 10.0% 2n, 8.0% Pb. Possible reserves: 1,000 tons 2n, 800 tons Pb. 130 feet Tubular veins and pockets in limestone.
2 Klichkinskaya District
Savinsky 5th mine 66,416 tons of ore. 3.3% zn, 3.0% Pb, Known reserves: 45,200 tons Zn, 27,400 tons Pb, Probable 245 feet Ore in fissure veins.
additional reserves: 27,800 tons Zn, 21,500 tons Pb, Possible additional
reserves: 27,700 tons Zn, 8,400 tons Pb,
Pochekueveky mine (potentially a large 36,119 tons of ore. Oxidized zone: U4.0% 2n, 4,5% Pb, Possible reserves: 7,800 tons Zn, 8,700 tons 330 feet Fissure veins in shale and limestone.
producer) Pb. Unoxidized zone: 18,0% Zn, 4.5% Pb. Probable reserves: 12.600 tons 2n,
6,900 tons Pb, Possible additional reserves: 122,600 tons Zn, 43,000 tons Pb.
Klichicinskaya mine 73,000 tons of ore. 9.0% Zn, 17.0% Pb. Probable reserves: 1,300 tons 2Za, 2,500 tone Pb, Possible 260 feet Fissure veins.
additional reserves: 3,500 tons Zn, 6,700 tons Pb.
3 Kadainskaya District :
Kadainsky mine 150,000 tons of ore. 15.0% Zn, 6.7% Pb, some antimony. Known reserves: 85,000 tons 2n, 37,000 tons 245 feet Steeply dipping fissure vein and replacement body in
Pb. Probable additional reserves: 22,000 tons 2n, 4,000 tons Pb. Possible dolomite.
additional reserves: 28,000 tons 2n, 17,000 tons Pb,
Vtoro=Bukatuevsky mine 16,000 tons of ore. 15% Pb, 12.6 ounces per ton Ag. 9.0% 2n, 5.0% Pb, Possibdle reserves: 4,500 tons 2Zn, 3,000 tons Pb. 215 feet Probably similar to above.
SECONDARY IMPORTANCE
4 Taininsky mine 29,123 tons of ore. 15% Pb, 12.6 ounces per ton Ag. 10.0% Zn, 5.0% Pb. Probable reserves: 4,000 tons Zn, 2,000 tons Pb, Possible 195 feet Replacement bodies controlled by fissure in limestone.
additional reserves: 16,000 tons 2n, 8,000 tons Pb.
5 Mikhailovsiy mine 106,326 tons of ore. 9% Pb, 11.5 ounces per ton Ag. 6.1% zn, 6.0% Pb. Probable reserves: 12,300 tons 2n, 10,900 tons Pb. Possible 330 feet Tubular vein in limestone.
additional reserves: 9,400 tons Zn, 8,700 tons Pb.
6 Smirnovsicy mine 7,000 tons of ore since 1927. 20% Pb, 24.5 ounces per 15.0% 2n, 10.0% Pb. Possible reserves: 2,200 tons 2Zn, 1,500 tons Pb. 100 feet Irregular pockets.
ton Ag. ,
1 Pokrovskaya District
Pokrovsko-Pre-Arguneky mine 17,677 tons of ore. 6.25% Pb, 9.6 ounces per ton Ag. 7.0% 2zn, 4.0% Pb, 0.31-0.35% antimony in main vein., Probable reserves: 7,000 130 feet Fissure veins.
tons Zn, 4,000 tons Pb. Possible additional reserves: 7,000 tons 2n, 4,000 tons
Pb.
Zorgoleky mine 1,500 tons of ore. 14% Pb, 17.5 ounces per ton Ag. 6.0% 2n, 4.0% Pb. Possible reserves: 600 tons 2Zn, L4OO tons Pb, 65 feet Vein.
g Algachinsky mine 25,000 tons of ore., 17.5% Pb, 33.6 ounces per ton Ag. 3.0% 2n, 9.0% Pb, 0.29% antimony. Probable reserves: 500 tons 2n, 1,400 tons Pb, 260 feet Fissure vein in sandstone and porphyry.
Possible additional reserves: 2,500 tons Zn, 6,800 tons Pb.
g9 snng District
¥katerininsky mine = 174,389 tons of ore. 3.75% Pb, 7.2 ounces per ton Ag. 3.0% Zn, 2.0% Pb. Possible reserves: 30,000 tons 2n, 20,000 tons Pb. Irregular pockets and tubular veins in limestone.
Shilkinsky mine 17,481 tons of ore. Irregular pockets and tubular veins in limestone.
Pavlovsky mine 20,742 tons of ore. Irregular pockets and tubular veins in limestone.
MINOR IMPORTANCE
10 ¥ul tuminskaya District
Preobrazhensky mine 43,900 tons of ore. 15% Pb, 15.7 ounces per ton Ag. 9.0% zn, 7.0% Pu. Possible reserves: 4,500 tons 2n, 3,500 tons Pb. 44O feet Tubular vein in limestone,
11 Ildikansky mine 100,973 tons of ore. 8.0% Zn, 6.0% Pb. Possible reserves: 1,500 tons Zn, 1,200 tons Pb. 460 feet Ore bodies controlled by fissure in limestone,
12 Yavlenskaya District 12,695 tons of ore. 7.9% Pb, 15.7 ounces per ton Ag. 3,09 2n, 2.0% Pb. Possible reserves: 6,000 tons 2n, 4,000 tons Pb. 130 feet Irregular ore bodies and veins in various types of rock.
13 Akatuevsky mine 63,402 tons of ore. 2% Zn, 2% Pb. 10.5 ounces per ton AgJ 3.0% Zn, 2.0% Pb, some antimony. Xnown reserves: 1,800 2Zn, 1,200 Pb. Probable 165 feet Fissure vein in limestone.
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O _IRON DEPOSITS

From about 1929-31 the western vart of Chita Oblast was explored by magnetometer; as a result
many new areas of iron ore were found and old ones were delimited., Most devosits have been only
prospected and are undevelooved (1932).

Locality Name of deposit Grade of ore Reserves Occurrence Remarks
numoer
14 Baleginsky 47.75% Pe, 0.19% S, 0.04% P. Probable reserves of ore: 3,139,000 tons; possible additional re- Magnetite. In contact metamorphic zone of limestone and granite. Worked since 1783, Ore smelted at Petrovsk, 15 miles away to which
serves of ore: 308,000 tons. 1,000,000 tons of the reserves can be mine is connected by railroad spur. According to 1940 data the
worked by stripping. Petrovsk works were recently reconstructed and two open-hearth fur-

naces and a gas generating plant were installed. It was also reported
thot these works and the Komsomolsk works (on the lower Amur River
outside of Chita Oblast) had a combined annual steel production of
1,500,000 tons, Most of this production was from the Petrovsk works,

15 Korotkoveky Worked for brief period in 1899, at which time reserves were estimated| Magnetite associated with copper minerals., Contact metamorphic Connected with Trans-Siberian Railroad by 100 miles of dirt road.
at 100,000 tons. deposit.
“
16 Yakovlevsky Magnetometer estimate: 4,000,000 tons of ore above depth of 330 feet. | Magnetite and hematite. Discovered in 1930, In Nerchinsky 2avod zinc and lead district,

Connected with other lead-zinc districts by system of dirt and
surfaced roads.

- Y Bistrinsky 45-60% Fe. Magnetometer estimate: 14,000,000 toas of ore above depth of 30C Magnetite, specular hematite, pyrite, and chalcopyrite, Chalcopyrite used as copper ore. In Nerchinsky Zavod zinc-lead
E .,;-:E' o e S i i | feet. b = -~ district, = i ‘
18 Zheleznie Kryazh 60% Fe, 0.1% As, 0.08% S, 0.05- 112,000,000 tons of ore above depth of 600 feet. Largzest contact metamorphic deposit in region. Magnetite, some pyrite| In Nerchinsky Zavod district.
0.06% P. arsenopyrite, and pyrrhotite.
19 Beklemishevsky 39.7% Fe, 0.89% P, 0.06% S. Small deposit. Sedimentary siderite ore. On dirt road 25 miles from Trans-Siberian Railroad.
. + TUNGSTEN DEPOSITS
At one time Chita Oblast was the only tungsten-producing region in the U.S.S.R. According
to 1938 data, the Buluka and Belukha deposits have the largest reserves in the U.S.S.R., but pro-
duction is small, These are probably the only mines worked in the district since the revolution.
Bismuth has been a by-product at most mines.
Locality Name of deposit Production ana grade of ore . Estimated reserves Occurrence and Mining Methods Accessibility Bismuth production at tungsten mines
number
20 Bukuka In 1917 produced 43.29 tons gf 70% WOz concentrate. 1919: 2.24 tons | 2,098 tons of tungsten (1933). Wolframite~bearing quartz veins in granite. Connected with Trans-Siberian Railroad by dirt | 1918 production: 0.1 ton BipsS; concentrate
of 70% WO, concentrate. 1926-27: 5,18 tons of wolframite concentrate road 44 miles long, passable for motor with 75% Bi. 1919 production:” 0.9 ton with
and 5.48 Tons of mixed wolframite-scheelite concentrate. Average 0.3% lL——— vehicles, 10-50% Bi.
wolframite in quartz. In 1938, small production. Ore averages 0.3% wolframite.
21 Belukha In 1917 produced 22.02 tons of 70% WO; concentrate. 1919: 1.L46 tons |1,776 tons of tungsten (1933). Wolframite-bearing quartz veins. Concentrating|On dirt road between Bukaka mine and Trans-
of 70% WO, concentrate. Last half 19 6: 2,523 tons of ore containing plant at mine. Siberian Railroad, about 30 miles away.
0.9% WOB.' Small production in 1938,
22 Sherlovaya Gora In 1916 produced 7.61 tons of 70% WO; concentrate. 1917: 4.86 tons of| Tens of thousands tons of ore. Lode and placer deposits. Connected with Chita-Manchurie Railroad by dirt | Ore is basobismuthite and native bismuth with
70% \'403 concentrate. Average WO; in"ore - 0.5%. Nearby placer reserves qstimatad road 9 miles long. arsenopyrite, Reserves less than 1,000 tons.
in 1933 at 900 tons (65% W03). In 1917 0.3 ton of concentrate was produced
witi average bismuth content 50%.
23 Kharanor 1911-1915: ovroduced 10.81 tons of 70% '03 concentrate. 1916: L4.52 Probable reserves of tungsten 85 Wolframite and scheelite ore. Open pit mining.[5 miles by dirt road from Chita-Manchuria Rail- | 0,42% native bismith in biotite granite with
tons of 70% WO, concentrate. 1917: 9.83 tons of 70% W03 concentrate. tons. road. arsenopyrite.
Average 703 in”ore 0.6%.
24 Kazalov C In 1917 produced 0.82 ton of 70% W03 concentrate. No data. Scheelite in quartz-calcite veins. Large 22 miles by dirt road from station on Trans- Small amount in placer deposit.
placer deposit. Siberian Railroad.
25 Malosoktui, In 1916 produced 5.20 tous of 70% W03 concentrate. 1917: 19.40 tons |Actual reserves of tungsten 22 folframite-bearing quartz veins in granite, 20 miles by dirt road from station on Chita-
26 Bolshesoktui of 0% W03 concentrate. Q.5-0.8% #03 in ore. tons. and placer deposits. Meanchuria Railroad.
27 Oldande In 1917 produced 1.C ton of 70% wo3 concentrate. 0.5-0.8% WOy in ore. Wolframite vein.
28 Antan Production not ¥mown. 0.05-0.1% '.'.'0} in ore. 2,500-3,000 tons. Placer deposit.
29 Duldurgin In 1917 produced 0.17 ton 70% W03 concentrate. Wolframite vein, N\ Near town of Duldurgin which is on road between)
= Onon River and Trans-Siberian Railroad.
30 Ushrunski Golets In 1917-18 produced 0.33 ton 10% ‘-103 concentrate. Wolframite-bearing quartz veins in schist.
X TIN DEPOSITS
According to 1938 data this region was the only well prospected tin district in U.S.S.R. Some
deposits were worked in early part of 19th century; then practically no work was done until about
1932 when the area was thoroughly prospected. The following is taken from a report published in 1933,
Locality Name of region Production Grade of ore Reserves and size of deposit Occurrence Accessibility
number or deposit
31 Ononsky Apparently no production since hversge: 0.6% Sn. 1927 data. Known reserves: 114.10 tons Sn; probable Cassiterite~bearing quartz veins in metamor- 2 miles from station on Chita-Manchuria Railroad.
Lode 1852, additional reserves: 163.L0 tons Sn; possible additional | phosed sandy shale, containing coal seams.
reserves: 293.50 tons Sn.
Placer Average: 0.02-0.03% Sn. About 25 tons Sn, in gravels 33-U6 feet thick. Casslterite placer deposit.
32 Sherlovaya Gora 0.026-0.076% Sn. 1,825 tons cassiterite, in gravels 5-15 feet thick. Placer deposit. 7 miles from station on Chita-Manchuria Railroad.
33 Khapcheranginsky Reported to produce 65% of U.S.S5.R.[3.12% sn. Tentative estimate: 7,000 to 10,000 tons of tin. Cassiterite-bearing quartz-ochre vein in Connected with Trans-Siberisn Railroad by surfaced road
(Exact location not tin (1940). This production would slate and chlorite schist. 200 miles long.
¥nown) probably amount to more than
4,500 tons.
3y Zavitinsky 0.50% Sn. Tin content 1-4 tons for each 23 Cassiterite-bearing pegmatite dikes. 6 milee from station on Trans-Siberian Railroad.
Lode feet of depth. .
Placer 0.02-0,03% Sn. 1.5 miles long, 65-200 feet wide, 1.5-4 feet thick. Cassiterite placer devosit.
35 Mealo-Kulindinsky Apparently no production since 0.1-0,7% Sn. No date. Cassiterite in muscovite granite dikes. 5 miles from Chita-Manchuria Railroad.
1820
(] Smirnovsky (see lead- Three tested samples have following tin con- Tentative estimate: 500-1,000 tons of 1-2% Sn ore to Polymetallic deposit worked for lead, zinc, 15 miles SW. of Nerchinsky Zavod. Not easily accessible.
zinc-silver locality tent: (1) 2.41-2.54%; (2) 9.97-10.0%; (3) depth of 150-200 feet. and silver, as well as tin.
6). 7.94%. (Cont.)
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SHEET |0, MINSRAL RESOURCES/3) CHITA OBLAST
@ _FLUCRITE DEPOSITS ®
Apparently none producing as late as 1938.
36 Soyuzplavik (1938 data): Largest productive Rucsian deposits. Principal source of fluorspar for artificial cryolite
used in aluminum plants of U.S.S.R. Several hundred thousand tons of reserves. Vein deposits. Connected Ly Gutal (1927 data): Possible reserves 1£.3 toms. 3.8 tons of 85-87% MoS; concentrate were produced during prospecting
with Chita-Manchuria Railroad by dirt road 50 miles long along the Argun River. work., In pegmatite dike.
Two main mines: Abagaitui: In 1927 produced 839.6 tons ore; delivered 1,368.3 tons unsorted ore to railroad
(including ore from previous production); had 78.3 tons unsorted ore left on hand. ' COPPEZR DEPOSITS (1933 data)
1 : No production in 1927; delivered 165.0 tons unsorted ore to railroad station (from Apparently no production as late as 1938.
previous production); had 229.8 tons of unsorted and 810.9 tons of sorted ore left on hand.
45 Kudecha: Vein of chalcopyrite, bornite, and, in oxidized zone, malachite. Average copper content of ore
37 Duldurgin (1625 data): Actual reserves 1,870 tons; poseible additional reserves 11,475 tons above depth of 105 feet. 3-b%, increased to 15% by sorting. About 10 miles from a port on Argun River.
1916 production: 65 tons. Probably not producing at present. On hard surfaced road between the Dnon River
and the Trans-Siberian Railroad. : 46 Voskhodsky: Chalcopyrite ore. 1% Cu, less than 1% As, 3.5-7 ounces (100-200 grams) per ton Ag. 200,000 tons ore

reserves. About 15 miles from Chita-Manchuria Railroad.

@ _MONAZITE DRPOSITS (1926 data)
Apgarently no production as late as 1938. The deposits below are described in a report dated 1928, They are
accessible by dirt roads. Several antimony deposits are associated with lead-zinc-silver deposits (see descriptions of 47 Borshchovochnie: In blotite granite and gneiss and (with gold) in placer deposits along streams of the Borshchov-
localities 3, 7, 8, 13, ochnie ridge. 1 ton produced in 1926, Reserves of monazite at least several tens of thousands of tons.

Between 5 and 1C miles from the Trans-Siberian Railroad acrose the Shilka River. No road.
Ore is in quartz veins (more than 10 inches thick) at contact of felsite porphyry with coal-bearing shale. 66.64%
- stibnite in ore., 5‘@&62&5». 19.04% S). Prospected in 1915; 3 veins discovered, 15 tons of ore removed.

(@ _ANTIMONY DEPOSITS

Ust-Ulyatul: Ore is in the centrel portion of quartz veins cutting Lower Jurassic conglomerate. Stibnite grains are up A Cold mine sreereen.eee PlAcer deposit
to 1/2 inch in size, with a concentration of 30 to 50%. Area entirely undeveloped.
The province is one of the main gold-bearing regions of the U.S5.S.R. Gold deposits have been known and worked

40 Ust-Onon: Four quartz veins containing up to 25% stibnite. Veins 5 to 10 inches thick. since 1777 and the better or more ac¢cessible locations have been worked out, The location of mines and placer de-
posits shown on the map are based oa 1937 data. The largest gold deposit now worked (1940) is the Balei deposit
4\ _MERCURY DEPOSITS near Nerchinsk. In the fiscal year 1926-27 the Transbaikal (i.e., the region west of the Argun River) produced
Apparently no production as late as 1938, 3,261.6 1bs. (1,482,55 kilograms) of lode and placer gold. In the same period 649.35 1lbs. (295.16 kilograms) of gold
were produced in the Zeya-Aldan region (this includes the Zeya district of the Chita Oblast and also the Aldan River
158 Ildikensky: Veins less than 2 1/2 inches wide containing dolomite breccie cemented by cinnabar. In places veins contain district which lies north of and outside of the Chita Oblast, both containing large deposits of gold).

s0lid cinnabar, Veins cut granite and dolomite, Near hard surfaced road.

ARSENIC DEPOSITS

Mine: Pokrovskaya lead-zinc-district, see (locality 7): Cinnabar found in lower levels of a lead-zinc mine, Ore con-
—

tains 0.08% Hg. Most of the arsenic is obtained as a by-product in the smelting of lead-zinc ores. The ore mineral is arseno-
pyrite. Many of the polymetallic mines (in the Nerchinsk region) contain large reserves of arsenic. Possidble re-
Placer deposits: Cinnsbar found in many placer deposits, mostly gold placers, Richest contain 0.40% Hg S. serves exceed 80,000 tons, Ore contains from 1 to 18% As. Apparently no arsenic was being produced as late as
S (E?H “ﬁ;"&) 1934.
L2 Tolbaga: Muscovite in pegmatite d.ik.edst. g.gi.!; muscovite, tons of possible reserves. 15 tons mica produced in
1933; 17.5 tons in 1934. On the Trans-Siberian Railroad, 0.3 miles from town of Tolbaga. SALT DEPOSITS
43 nsko-Chernovsk: Muscovite in pesmatite dikes. 10,800 tons of reserves. 1§ miles from Chita. About 10 miles by Salt is available in saline lake basins on the south-central frontier.

dirt road from Trans-Siberian Railroad.

a/ For distribution of coal deposits see Mineral Fuels sheet.

b/ Tonnage figures throughout this sheet represent long tons.

Reliability rating: Class B
Comoiled by U. S. Geological Survey.
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SHEET 11, CLIMATE

CHITA OBLAST

Mean annual precipitation in inches
® Meteorological station

MONTHLY PRECIPITATION DIAGRAMS

Each column represents one month
starting with Jonuary ai the left

Bodaibo

Dushkochan

Source: Greaf Soviet World Atlas, Vol.I Mosow’37

7 O T
~Turka []]

Vst

Khilol

Blagoveshchensk

Notional Hydrological Institute U.SSR. /933

s Average moximum snow cover in inches
== — == Daoys of year with snow cover

~
N Average date when mean daily temperature falls below 32°F
we———— noow " “ " rises above F

Source: Great Soviel World Afios, Vol.l Mosow'3

viet World Atlos, Vol.| Mosow'37

Relative humidity at | PM.in percent
April
= === October

Cloudiness in percent

— JONUGHY
—=——~July

Source: Great Sovief World Afias, Vol.l Mosow'3 7

Source: Great Sovief World Atlos, Vol.l Mosow'3.

Compiled by U. S. Geviogical Survey
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SHEET 12, VIEWS CHITA OBLAST

Khilok River from Trans-Siberian Railroad.
Typical of open, flat valleys of areas 1 &and 4
(Terrain Appreciation Sheet). Slopes are for-
ested but valley floor is mostly meadow.

(V. A. Obruchev, Explorations geologiques
et minieres le long du chemin de fer de Siberie,
vol. 22, 1914.)
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SHEET 13, VIEWS CHITA OBLAST

Khilok River Valley, Typical of wide,
flat, alluvium-filled valleys in western
part of Chita Oblast., Long mountain
ridge in background., Some of these val-
leys are more than 7 miles wide and in
most places are open and easily passable,
(Areas 1 and 4, Terrain Appreciation
Sheet,)

(V. A, Obruchev, Explorations geo-
logiques et minieres le long du chemin
de fer de Siberie, vol, 22, 1914,)
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SHEET 14, VIEWS CHITA OBLAST

Lower course of Chikoi River. Typical of wide
rivers in narrow parts of valleys in areas 1 and
4 (Terrain Appreciation Sheet).

(V. A. Obruchev, Explorations geologiques
et minieres le long du chemin de fer de Siberie,
vol. 22, 1914,)
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S SHEET 15, VIEWS CHITA OBLAST

Part of city of Chita., Trans-Siberian Railroad and Chita River in foreground. Mountain ridge behind
city is typical of the long ridges in the southern part of the oblast, which have steep, forested
slopes and rounded, or flat tops. (Aziatskaya Rassiya).
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SHEET 16, VIEWS ; CHITA OBLAST

Cut exposing bouldery soil on a hillside
in the northern part of area 5 (Terrain
Appreciation Sheet). Typical of thin,
stony soil on slopes in many parts of
the oblast.

(P. P. Sushchinsky, Trav. Mus.
Geol. et Mineral, Petrograd, 1915.)
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SHEET 17, VIEWS CHITA OBLAST

View in open steppe region of Southeast Trans-
baikal, typical of areas 5 and 6 (Terrain Ap-
preciation Sheet). Low hills in background.
This region has much dry ground, few barriers
to movement.

(P. P. Sushchinsky, Trav. Mus. Geol. et
Mineral., Petrograd, 1915.)
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SHEET 18, VIEWS CHITA OBLAST

Open, dry steppe of area 5 (Terrain Apprecia-
tion Sheet). Northward continuation of steppes

of Mongolia. The plain has many rocky knobs
rising above it.

(P. P. Sushchinsky, Trav. Mus. Geol. et
Mineral., Petrograd, 1915.)
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SHEET 19, VIEWS CHITA OBLAST

Floodplain of Argun River in area 5 (Terrain Ap-
preciation Sheet), Shows wide meanders on
swampy floodplain, and numerous cut-off channels
or oxbow lakes, (Vidal de la Blache, Geographie
Universelle, Vol, 5, Paris, 1932.)
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SHEET 20, VIEWS CHITA OBLAST

Amur River during low water, Shows steep
valley walls in distance and bouldery stream
bed in foreground.

(W, Gerrare, Greater Russia, New York,
1904,)
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SHEET 21, VIEWS CHITA OBLAST

U-shaped valley, steep mountain slopes,
bouldery valley floor, typical of area
12 (Terrain Appreciation Sheet.)

(L. G, Kotelnikov, Akademia Nauk,
USSR, 1935.)
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SHEET 22, VIEWS CHITA OBLAST

Lake Nichatka, in northern part of area 12
(Terrain Appreciation Sheet)., Pine - larch
taiga in foreground,

(L. G. Kotelnikov, Akedemia Nauk, USSR,
1935,)
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