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FOREWORD
This report is a summary of and an annex to a comprehensive geo-
‘logic report -- a petroleum resource study -- on the Ural-Volga area

of the USSR| | It also 50X1
contains an evaluation of the subject based on the findings of the :
geologic report. The geologic report is summarized in Sections I and

IT (except II, D). A guantitative evaluation of the potential petro-

leum resources of the Ural-Volga area is given in Section II, D, and
forecasts of petroleum production in the area are given in Section III.

Research for the geologic report was finished on 1 September 1954,
and the report was submitted on 1 November 1954. The analysis and
evaluation based on the geologic report and incorporated in the present
report was campleted on 1 December 1954. Supplementary data which
became available before the present report was submitted for publi-
cation have been included.

Proposed input studies on the Ural-Volga area based on this report
and other sources can now be made. Such studies will reveal the level
of econamic effort required to find and develop the petroleum resources
of the area at the rate indicated by the forecasts contained herein.

It is emphasized that all estimates and forecasts in this report
are in terms of crude oil as the principal component of petroleum
resources and petroleum production. Natural gas liquids and natural
gas are not included. Some estimates of crude oil in other sources
are actually total liquid petroleum hydrocarbons: that is, crude
0il plus natural ges liquids. In this report the practice of the US
petroleum industry is followed of discriminating among crude oil,
natural gas liquids, and natural gas when quantitative references are
nmade to petroleum.

The difference between petroleum resources and reserves should be
noted. Petroleum resources are the estimated ultimate quantities of
petroleum which may be found and recovered. Petroleum reserves are
the estimated remaining quantities of petroleum which can be recovered
from known deposits under existing economic and operating conditions.

It has not been feasible with this report to attempt the usual

coordination with other agencies. | 50X1
50X1
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PETROLEUM. RESOURCES. OF THE URAL-VOLGA ARFA
OF .THE USSR, .

é{mmary ‘and Cc;ncllus ions

. Petroleum production 'in the Ural-Volga area, or "Second Baku," of
the USSR shown in-Figure -1,** camprising parts of Economic Regions VI,
VII, and VIII *¥%* hag 1ncreased much more rapidly than in the rest of
the USSR. In 1938 the Ural-Volga area produced 1.2 million metriec:
tons,**** or b percent, of the total Soviet crude oil production of
30.1 million tons. In 1954 its contribution is estimated to have
been L1 percent, or 22.1 million tons, of the.total Soviet crude oil
production of 53. 6 millién tons, -excluding natural gas liquids. The. -
crude oil production forecast for 1970 is 73 million tons in the Ural-.
Volga area, or 61 percent of the total Soviet crude oil production of
119 million tons forecast for 1970. Figure 2% reflects this -
differential growth rate of the petroleum industry in the USSR. .

The potential crude oil resources of. the Ural-Volga area are esti-
mated to range from 5.5 billion to 7.6 billion tons, which is to be -
compared with estimated potentia.l crude oil resources of 8.4 billion
tons in the southwestern oil region. of the US comprising the 6 states
of Texas, New Mexico, Louisiana, Arkansas, Mississippi, and Alabems.
(off-shore resources are not included in this estimate.) These two
areas are of camparsble size (475,000 square miles .in the Ural-Volga
erea and 580,000 square miles in the US southwest), and they are scme-
what similar geologically, 80 that significant camparisons can be made.

i

* The estimates and conclusions contained in this report represent
the best Judgment of ORR as of 1 February 1955.
** Following p. k.

¥#* The term region in this report refers to the econamic Tegians
defined 50|X1 -HUM

USSR: Frconomic Regions.
#0906 Tonnages throughout this report are given in metric tons.
*HEH*  Following p. - : .
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It is estimated that petroleum exploration arnd develcopment in the
Ural-Volge since discovéry in 1929 have found and proved 12.6 percent
of the potential petroleum resources in that area. In the US south-
west, sincé discovery in 1889, 66.6 percent of the potential petroleum
resources have been discovered and proved., Cumulative production to
date in the two areas, in percent of potential resources, is only 1.9
percent for the Ural-Volge as compared with 35. 7 percent for the US
southwest. .

It 1s clear that a great era of petroleum exploration and develop-
ment lies ahead for the Ural-Volga area of the USSR. Forecasts for the
period 1955-T70 shown in Figure 2% indicate that by 1970 about 35 per-
cent of the total petroleum resources of the area will have been
developed and about 1k percent of the tobal resources will have been
produced. These forecasts are based on the data revealed in a geologic.
report on the Ural-Volga area ;/** -- & petroleum resource study --
and on the assumption that the 1955-70 period of development in the
Ural-Volga aresa will follow the trend in the US southwest during its
comparable period of development, which-was from about 1925 to 19L0.

The rock strata penetrated in Ural-Volga wells are similar to
those of West Texas. They are much harder and more difficult to drill
than the strata in the Caspian and Caucasus oll areas of the USSR, and
the oil yield per acre 1s lower than in the Baku flelds. Most of the
Ural-Volga oll has a fairly high sulfur content, which adds to the
refining problem.

In order to reveal the future impact of the Ural-Volga area on the
Soviet petroleum industry, tentative 1955-T70 forecasts of annual crude
01l production have been developed for the entire USSR, for the USSR
excepting the Ural-Volga area, and for the Ural-Volga area alone (see
Figure 2). These forecasts indicate that by 1970 the Ural-Volga area
will be producing about 61 percent of the petroleum production of the
USSR compared with 41 percent in 1954. The basis for the forecasts
covering the remainder of the USSR outside the Ural-Volga area is com-
paratively less adequate. Additional petroleum resource studies when
campleted will provide a basis for more dependable production forecasts
together with estimates of the econamic effort required for exploi-
tation..

*¥ Tollowing p. 6.

50X1
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Studies of regional petroleum resources provide a basis for specific
forecasts of petroleum production and resulting capsbilities. Such
forecasts are, of course, dependent on the economic capabilities to find
and develop the resources, but the. required levels of econamic effort
can be determined on the basls of such resource studies, With respect
to vulnerabilities, regional petroleum resource studies can be of scme
value in indicating probable location and trends of future development.

A petroleum resource study of a single reglon is-.also of same value.
as an indicator of intentions. Cambined with, other regional petroleum
resource studies covering the important petroleum areas of the country,
a concise evaluation of long-term intentions should be feasible. For
example, if the total Internal petroleum resources and their availabil-
ity are adequate for the long-term econcmic needs of. the country, then
indicated intentions to acquire or control external petroleum resources
should be negative. If, on the other hand, such potential resources
appear to be either inadequate or too difficult to exploit, attempts to
obtaln external resources might be expected. The degree of adequacy of
petroleum resources will alsc indicate intentions concerning plans for .
international trade in petroleum.

I. Geologic Summary. g/

The Ural-Volga oil-produclng area, also known as the "Second Baku
region,”" is a large triangular area in the lowland of eastern European .
USSR as shown in Figure l.% It adjoins the west side of the Ural Moun-
tains and extends westward across the Volga River. Molotov, Ufa, and
Sterlitamak are along the east side of the triangular area next to the
Urals, Stalingrad 1s at the southwest corner of the area, and Kuybyshev
and Bugmruslan are at its center. , ,

The area here descr:ibed. lies between 40° and 58° east longitude and
petween 48° and 60° north latitude and includes about h75 000 square-
miles. '

* Following p. 4.

- 3_-.
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" The Mosccw basin which adjoins the west margin of the Ural-Volga
area received some study as & part of the present investigation.
Because this study indicated that the Ural-Volga area offers much
greater pramise for future potential oil resources than the.Moecow
basin, most of the effort was concentrated on the Ural-Volga area.

' The surface of the area lies for the most part less than 1,000
feet above sea level, but it reaches an altitude of 1,217 feet in the
Samara Bend of the Volga, 1,702 feet on the Ufa Plateau, and '1,800 -
feet at a polnt south of Sterlitamak The Ural Mountains east of the
reglon rise to an altitude of 5,377 feet. The lowest- altitude, 65 '
feet below sea level, is on the Volga near Stalingrad.

The Ural-Volga oil-producing area is centrally located in eastern
European USSR. As shown in Figure 1,* other oil-producing regions in
the USSR are the Ukhta fiedds to the north; the Emba fields to the
southyad jacent to the north end of the Caspian Sea near Gur'yev; the
Baku, Groznyy, Krasnodar, and other fields to the south and southwest
edjacent to the Caucasus Mountains west of the Caspian Sea; and the
Nebit-Dag fields east of the Casplan Sea, opposite the Baku oil
district.

The rocks of the Ural-Volga area -- chiefly sandstone, shale, lime-
stone, dolomlte, anhydrite, and gypsum -- are exposed in some places at
the surface and have been penetrated in other places by the many wells
of the oll and gas fields. These sédimentary rocks occur in nearly-
horizontal beds, or strata, and contain the petroleum deposits of the
area. These reck strata, as shown by the oil and gas wells, extend fram
the surface to depths of 1,500 meters in much of the Ural-Volga area and
to 3,000 meters in the eastern rart of the area. Furthermore, exposures
of the rock strate near the Ural Mountains show that their thickness
there exceeds 7,000 meters.

Exploration £8r oil and gas in the Ural-Volga area involves not only
a search for favorable structures but also the drilling of test wells.
Exploration for, and the development and exploitation of, petroleum
resources in this area have witnessed the application of a long and
probably complete list of known techniques employed by the petroleum
Industry.

-4 -
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"' The rock stratd that are drilled for oil and gas in the Ural-
Volga area are much older in their geologic age than the "oil-producing
rocks of the Baku and the many other fields adjacent to the Caucasus
Mountains and the Caspian Sea. Also,” they are much.harder and there-
fore more costly to driil. e T AR

II. ' Petroleum Resources.

v B EIN

A. Geographic Distribution. 3/ C-

Petroleum is how being produced fram 50 or more oil and gas
fields in the Ural-Volga. As shown in Figure 1,* these fields are
grouped in districts extending from Molotov in the northeast to
Stalingrad in the southwest. The production of crude oil in these
groups is given in Appendix A; Table 5.%* For administrative purpdses
each group may contain more than one- trust, and each trust includes
a number of individual fields. Thus Bashneft!' , which in 1954 yielded
68 percent of the total crude oil produced in the Ural-Volge area,
included the- Tuymazyneft' fields west of Ufa and the Ishimbayneft'
fields south of Ufa. The next most important group is Kuybyshevneft'
in the Samara bend of the Volga River. ‘This group accounted for 23
percent of the' 1954 crude oil production of the area. The remaining
9 percent of the 1954 production is distributed to the remaining
groups as indicated in Table 5. In addition, Saratovneft' 1is an
important producer of natural gas, which 1s shipped by pipeline to
Moscow, a distance of about 800 kilcmeters. '

B. Geologic Distribution. 4/

_ Pétroleum in- the Ural-Volga area- is produced from T zones of
différent geologic age ranging in depth from BO to 3,000 meters. The
first 3 zones are of minor actual and potential significance, pro-
ducing only about 2 percent of the- current crude oil production.

Zone 4 1s estimated to be yielding about 16 percent of the
current crude oil production in the Ural-Volga area., It produces in
the Molotovneft' and Bashneft' groups. Some of the fields of this
zone have produced since the early 1930's and are approaching
exhaustion. The potential for future production from Zone 4 1s good,

¥ Tollowing p. 4.
®* P, 24, below.
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with emphasis on the eastern part of the UTal-Volga area from Molotov
south to Ufa and beyond. ‘ _

Zone 5 is producing in many fields in the southwestern part
of the Ural-Volgs area. Currently it is estimated to be producing
sbout 8 percent of the total crude oil in the area, and it is the
major zone producing natural gas in the Stalingrad district. Future
discoveries in this zone are probable throughout the area in which
1t now produces.

Zone 6 is producing an estimated 18 percent of the current
crude oil production in the Ural-Volga area. It is the second most
important petroliféerous zone in the area and 1s productive in fields
throughout the central part of the area fram Saratov to Ufa. It is
an important gas producer at Saratov and one of the major producing
zones 1n the Samara bend of the Volga River. It is also an important
oll producer at Tuymazy, west of Ufa., In.the future, many new deposits
yet to be discovered throughout the central part of the Ural-Volga area
may be expected to yield important quantities of oil fram Zone 6.

Zone T, the famous "Devonian" discovered at Tuymazy in l9hh,-is
by far the most important petroleum-producing zone in the Ural-Volga
area. It i1s estimated to be producing 56 percent of the current crude
0il production, and it has been the principal contributor to the rapid

" increase in petroleum production in the Ural-Volga area during the past
10 years. The producing deposits are sandstone T to 30 meters thick
with good porosity and permesbility. They are found at depths ranging
from 1,450 to 3,000 meters, increasing in depth from west to east.

Zone T will be the principal scurce of future petroleum production in
the Ural-Volge area. These Devonian strata underlie the entire area,
and they may eventually prove to contain petroleum deposits throughout
the entire area. The greatest potential for future petroleum pro-
duction, however, lies in the eastern part of the area between the
Volga River and the Ural Mountains.

C. Character of Oil. 5/

The oil prcduced in the Ural-Volgae area-is, in general, quite
heavy and is therefore low in gasoline content., It also has a falrly
high sulfur content, thus adding to the refining problems. Oil from
the deeper zones, however, tends to be lighter and has a lesser sulfur
content than the shallow oils., O0il from the eastern fields is, in~
general, lighter than oil from the same zone in fields farther to the
west.

-6 -
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* D, - Quantitative Evaluation of Petroleum Resources.

s

The petroleum resources of any given region depend upon the" -
geologic conditions which control the occurrence ‘of petroléum deposits
in that region. Until recent years, petroleum geologists were limited
to qualitative evaluations of undiscovered regional petroleum resources,

“but many years of analytical study of the geologic factors controlling
the occurrence of petroleum deposits throughout the world has led to a
basis for quantitative evaluation of undiscovered petroleuit resources.
Such a quantitative evaluation depends first upon a complete geologic
study of the selected region. The :actual quantitative evaluation of
the petroleum resources of the region is then made by the application
of camprehensive knowledge and experience in petroleum exploration .
and development throughout the world to the geological conditions of
the region. )

In recent years the quantitative evaluation of petroleum
resources throughout the world has been. the subject of comprehensive
study by at least one major company operating world wide. . In 1948
this company released estimates of the petroleum resources of the
world by major countries or regions. é/ Since that time, two papers
on the subject have been published, one in 1950.IZ and another in
1952. §/ The 1954 geologic report on which the present study is based
contains the most recent quantitative evaluation. 9/

Estimated petroleum resources of the Ural-Volga area of the
USSR in 1954 are shown in Table 1.*# The probable range of these
estimates is from 40 billion to. 55 billion barrels, or from 5.5
billion to 7.6 billion tons. Figure 1%* ghows the area to which
the estimates apply.

ITI. Forecasts of .Petroleum Production.

A, Bagsis for Forecasts.

. ‘The primary value of a regional estimate of petroleum resources
such as that given in II, above, for the Ural-Volga ares is for fore-
casting the probable petroleum production from the region under any
given or assumed program of exploration and development. Where no
specific program has been proposed, production forecasts can be made

* Table 1 follows on p. 8.-
% Following p. 4.

- 7 . -
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by analogy with a similar region which -has been wholly or partially
developed. Such an analogy necessarily assumes equivalent or some-
what similar conditions -in-the two regions du.ring the: particula.r stage
of development covered by the forecasts. : . o

Teble 1

Estimated Petroleum Resourees of the Ursl-Volga Area
: ‘ of the USSR a/ . |

1954

Totel Ultimate Potential
Barrels '

Area Shown =  Square per: .. Million Million
in Figure 1 ... Miles Square Mile  Barrels . Metric Tons b/

1 124,000 . 225,000 27,900 .- 3, 828.9 .

2 . 120,000 100,000 12,000 1,646.8

3 - 231,000 40,000 ©.9,240 1,268.0

Total 475,000 . 49,1ko. 6,743.7 °

a. . The estimates are for crude oil.

Natural-gas and natural gas

liquids are not included.
b. The conversion factor is 0.137235 tons per barrel

Three basic variables are used 4n order to provide a convenient
basis for analogy or for camparison of varicus oil-producing regions,
as follows:

1. Cumulative production anmually, expressed as a percentage
of the estimated u.ltimate petroleum rescurces cof the region.

2.. Cumulative gross addi‘cions to reserves (a.lso ca.lled cumu- .
lative discoveries) annually, expressed as a percentage of the -estimated
ultimate petroleum resources of the region. For any given year the
cumulative gross additions to reserves minus the cumulative productinn
equals the proved reserves for that year. . S
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3. The annual ratio of proved reserves to the current annual
production. T . :

It will be noted that the three basdc variables: are'dimension-
less: that is, they are expressed in.percentages and ratios.. There-
fore, direct comparison can be made between different petroleum-
producing regions. This is done most conveniently by graphic represen-
tation, as in Figures 3 to 7.¥ Usually these-variables are computed
and forecasts made in terms of crude oil. Natural- gas and natural gas
liquids are components of petroleum production which may be wasted
during the early development of a region because of lack of conser-
vation facilities or markets. Therefore, these comporents are ususlly
the subJject of separate and subsidiary studies.

B. Forecasts for the Ural-Volga Area.

Careful considerstion of petroleum reglons on which data are
avajlable led to the conclusion that the best available region for
comparison with the .Ural-Volga area is Petroleum Administration for
War (PAW) District 3 in the US. During World War II the PAW divided
the US into five districts known as PAW Districts, and production and
reserve data were developed for each district and are still reported
on' that basis. PAW District 3 is the most important petroleum-
producing district in the US,contalning the six states of Alabama,
Mississippi, Louisiana, Arkansas, Texas, and New Mexico.  This com-
prises the so-called southwest oil region of the US. A comparison of
the current status of petroleum development in the Ural-Volgs area -
and PAW District 3 is showi in Table 2,%% _

Figures 3 and 4% provide & graphic comparison of the three
basic variables previously described between the Ural-Volga area and
PAW District 3. The forecasts shown in Figure .3 for the Ural-Volgs
ares are based on direct analogy with the. same period of relative
develcopment in.PAW District 3. For the cumulative gross additions to
reserves, the forecast period 1655-70 for the Ural-Volga ares corresponds
to the period 1927-41 in PAW District 3. For the cumulative production,
the forecast period 1955-70 for the Ural-Volga area corresponds to the
period 1923—h0 in PAW District 3. The assumed correspondence of these

* Figures 3 and 4 follow p. 10; Figures 5 and 6 follow p. 12;
' 'Figure 7 follows.p. 1lh.

** Table 2 follows on p. 10.
B¢ Following p. 10.

- 9’_7
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two factors gives the ratlo of proved reserves to annual production
for the forecast period 1955-70 for the Ural-Volga area, as shown in
Figure 3.* This ratio follows the same general pattern shown for
PAW District 3 in Figure 4* and for other areas shown in Figures 5,
6, and T.%¥% The typical pattern of this ratio, which shows a steep
initial decline followed by a much flatter decline, is explained by
the period of primary development during which more reserves are
proved up than can-be utilized, followed by the period of secondary
development during which the relationship between reserves and utili-
zation becames stabllized.

Table’ 2
Cocmparison of Petroleum Development in the Ural-Volga Ares,
in the USSR and in PAW District 3 in the US .
' : Ural-Volga US PAW
‘Jtem for Camparison ‘ . Area B/ | District 3 _/
Area (thousand square miles) 75 580
Petroleum resources (billion metric tons, '
' crude oil) , 6.7 - : 8.4
First oil production (year) - ' 1929 -1889
Percent of resources discovered :
and proved (to 1953-54) 12.6 66.6
Percent 'of resources produced (to 1953-54) 1.9 35.7
‘Number of oil and gas fields (1954) 50 3,358
Total wells drilled (to 1954) h27,262
Producing oil wells (1953) - ' 172,064
1953 production (million metric tons) - 19.2 190.3
Cumulative production (to 1953 -55) :
(million metric tons) 126.1 2,983.5
Cumulative gross additions to reserves '
(to 1953-55) (million metric tons) 850 .. 5,600
1953 ratio of proved reserves
t0 current annual production 33.1 : 13.8

a&. Date from Table 4, p. 22, below, and sources cited therein.
b. Data derived from Table 6, p. 27, below, and sources cited therein.

* Following p. 10.
*¥* Pigures 5 and 6 follow p. 12; Figure T follows p. 1.

Declassified in Part - Sanitized Copy Approved for Release 2013/04/23 :
CIA-RDP79R01141A000500110002-1



Declassified in Part - Sanitized Copy Approved for Release 2013/04/23 .

CIA-RDP79R01141A000500110002-1

SECRET Figure 3
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PAW DISTRICT 3, US

Cumulative Gross Additions to
Crude Oil Reserves, and Cumulative Production, 1900-53
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On the basis of the foregoing analogy, the forecasts 1955-70.
for the Ural-Volga area call for gross additions to reserves during.
this .period of 1.5 billion tons (see Table 2%), During the corre-
sponding period 1927-41 in PAW District 3 gross additions to reserves
smounted to 2 billion tons (see Table h*‘*s S

C. Forecasts as a Basis for Estimating Inputs.

As the gross additions to petroleum reserves in any region are
a direct result of the total input of materials and labor into the
exploration and development of the petroleum resources in that region,
the foregoing type of analogy can be used as a basis for estimating
inputs into the petroleum industry of the region. The data given in
Table 2 for the Ural-Volga area combined with input data on PAW Dis-
trict 3 can therefore be used as a basis for estimates and forecasts
of inputs into the petroleum industry in -that .area, with appropriate
modifications for the differences in specific conditions between the
Ural-Volga area and PAW District 3. .

D. Forecasts for the USSR less Ural-Volga Area

In order, to derive the maximum immediate value from the geo-
loglc report and the evaluation and forecasts of petroleum resources
in the Ural—-Volga area, __/ tentative evaluations and forecasts are
presented on the remainder of the USSR. The bases for these latter
evaluations and forecasts are as follows:

¢ . : SN
1. Estimated petroleum resources of the USSR, published in
1948. 11/ This estimate, amounting to 20.6 billion tons (150 billion
barrel_)',covers all of the USSR except the off -shore areas.

2. Estimated gross additions to reserves in the USSR during the
20-year period.1952-72, published in 1952. lg/ This estimate, amount-
ing to 3 billion tons, took into account both the geologic potential and
the economic capabilities to explore and develop petroleum resources. -

Figure 3¥¥* ghows the results of the analysis of the USSR
less the Ural-Volga area. For comparison, Figure 6%%%*% shows the US
less PAW District 3. It will be noted that in the USSR the indicated

P. 10, above. -
P. 22, below. '

Following p. 10.

Following p. 12.

Fi1,
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development rate is very much slower than in the US. This difference
indicates the need for additional regional studies on the US similar
to that of the geologic report on the Ural-Volga area. 13/ Until this
is done, the evaluations and forecasts shown herein of the USSR less
the Ural-Volga area should be considered tentative.

E. Middle East and Over-All Comparisons.

Figure T* illustrates the extreme range in the basic variables
depicting the development of petroleum resources, showing the values of
these variables for the Middle East. In this phencmenal oil-producing
area of 2,716,000 square miles, current cumulative gross additions to
reserves amount to 11.8 billion tons. This vast quantity of proved oil,
equal to over twice that in US PAW District 3, has been found and
developed with the drilling of only 1,272 wells. This is equal to 9.3
million tons added to reserves for each well drilled, compared with
ebout 13,000 tons per well drilled in PAW District 3, or more than 700
times greater return per well drilled. 1k/

The remarkably high rate of development in the Middle East can
be attributed to the three following factors, which dominate petroleum
resource development:

1. Productivity.
The exceptional productivity of Middle East petroleum deposits
is reflected in the foregoing comparison of Middle East wells with those
in US PAW District 3.

2. Access to Markets.

There is ready access to world markets in the Middle East.
Most of the fields are close to tidewater.

3. Competitive versus Noncampetitive Conditions.

The effect of competitive conditions began to appear in the
Middle East about 191+O as shown in Figure 7.%*

* TFollowing p. 14,

- 12 -
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SECRET Figure 5
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US, LESS PAW DISTRICT 3

Figure 6

Cumulative Gross Additions to
Crude Oil Reserves, and Cumulative Production, 1900-53
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Further study of the data in the geologlc report on the Ural-

Volga area will define more accurately the relative productivity of
the Ural-Volga deposits. ' It is known, howéver, that the productivity
is much closer to that of US PAW District 3 than it 1s to that of the
Middle East. As shown in Figure 8,% the actual rate of development
in the Ural-Volga for 1943-54 is scmewhat greater than that in US

. PAW District 3 during the corresponding period of its development --
that is, from 1913 to 1924. This higher rate may be attributed, at
least in part, to the discovery in 194k of prolific Devonian deposits
in the Ural-Volga erea. As indicated in Figure 8, the forecasts for
the Ural-Volge area assume that by 1972 the relative development
(cumulative gross additions to reserves as percent of potential
resources) will equal that of US PAW District 3 in 1942,

Transportation in the Ural-Volga area is a dominant retarding
factor and will so continue. Studies based on the data in the geologic
report on the Ural-Volga area will provide the basis for estimating
the annual inputs needed for transportation facilities for consistency
with the petroleum production forecasts. Therefore, the factor of
accessibility of.mhrkets with respect to Ural-Volga oil can be resolved
in quantitative térms. '

The factor of competitive versus noncompetitive conditions, in
determining the rate of development of petroleum resources, has been
the subject of worldwide study by one major oil company. An official
of that company has submitted a &hart showing the results of these
studies. The data shown on that chart are reproduced in Figure 8.

It will be noted that the estimated development rate in the Ural-Volga
ares since 1943 parallels roughly the average competitive trend and
that forecasts to 1972 follow this trend. Conversely, the USSR less
the Ural-Volga area parallels approximately the average noncompetitive
trend, and the tentative forecasts to 1972 follow this latter trend.
This whole subJject of competitive versus nconcompetitive conditions, as
applied to Communist econauic systems, requires further study.

F. Strategic Significance of Forecasts.

Petroleum resource studies, such as that on the Ural-Volga
area, together with evaluations and forecasts, developed therefrem,
have the following strategic significance:

* Following p. 1k,
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1, Capabilities.
} Cambined with input studies based on them, regional petro-
leum resource studies will provide specific data on economic capabil-
ities to find, develop, transport, and process petroleum.

2. . Vulnerabilities.

Regional petroleum resource studies indicate the present
and probable future locations and trends of petroleum development.
Such information is of value in indicating probable vulnerabilities
in such regions. .

3. Intentions.

The significance of regional rescurce studies with regard
to intentions is of considerable value if all important potential
petroleum-producing regions are covered. Such studies should indicate
clearly the availability of internal petroleum rescurces for the long
term in comparison with the availability of external petroleum re-
sources -- for exasmple, the avallebility to the USSR of o0il from the
Middle East., Such studies will also provide a basis for estimating
long-term intentlons with respect to economic penetration of Free World
petroleum markets. . '
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Figure 7
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Figure 8
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STATISTICAL DATA -ON PETROLEUM PRODUCTION AND RESERVES
. SBOWING RELATIONSHIP OF US PAW DISTRICT 3
TO POTENTIAL PETROLEUM RESGURCES IN THE URAL-VOLGA AREA,
USSR,AND ON OTHER REGIONS FOR ANALOGY AND COMPARISON

Table 3% provides the basic data to support the graphic data shown
in FPigure ‘2. It also provides certain percentage distribution figures
cited in the text. - ) ‘

Tables 4 and 5%* provide the date to support .graphic data.shown
in Figures 3 and 4, These tables also provide quantitative estimates
and forecasts needed for proposed input studies.

Table 6%%* provides the data to support the graphic data shown in
Figures 5, 6, and 7.

Table T¥¥*¢ provides data on crude o0il production by groups in the
Ural-Volga area. These data have not been previously published. They
are the basis for certain percentage distribution figures cited in the
text. : .

Tables 4, 5, and 6 also provide the data to support certain graphic
data shown in Figure 8.

All quantities tabulated in this eppendix are in million tons
expressed to the nearest one-tenth million. This degree of signifi-
cance 1s warranted with respect to Soviet data on production of ¢rude
0il, particularly for prewar years. It is not warranted on reserve date
for crude oil. A significant value of the order of 10 million to 100
miilion tons reflects the relative accuracy of reserve data. The con-
tinuous balance between production and reserves shown in Tables 4 and 5,
however, requires that reserve data be carried to the nearest one-tenth
million tons in order to provide a statistical check on the data. For

* Table 3 follows on p. 17, below.

** Tables 4 and 5 follow on pp. 22 and 24, respectively, below.
#¥% Table 6 follows on p. 27, below.
#0%%  Table T follows on p. 30, below.

- 15 -
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éxample, in checking Table 4, the cumulative production, column (5),
for any year equals the cumulative production of the prevdous year
plus the annual production, column (3), of the given year. Likewise,
for cumulative gross additions to reserves, column (6), any given
year equals the previous year plus current gross additions to reserves,:
column (2). Net change in reserves during year, column (4), equals
current gross additions to reserves, column (2), minus current pro-
duction, column (3). Then the proved reserves at the first of any
given year, column (1), equals the proved reserves at the first of the
previous year plus or minus the net change in reserves, column (ky,
during the previous year. - Finally, and for checking purposes, the
proved reserves at the first of any given year, column (1), plus the
cumuilative production at the end of the previous year, column {5),
equal the cumulative gross additions to reserves at the end of the
previous year, column (6).

- 16 -
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Table 3

" Estimates of Annual Crude Oil Production in the USSR, 1900-5k, and Forecasts, 1955-T72,
with the Ural-Volga Area Shown Separately a/*.

L Million Metric Tons

USSR lLess Ural-Volga Ural-Volga Only
" : . Percent Percent Total
- of Total . of Total USSR
Year “Remarks | Quantity USSR Quantity USSR Quantity
1821-99 . 80.2 100 0 0 80.2
19C0 10.4 100 0 0 10.4
1902 11.6 100 0 0 11.5
1902 ° 11.1 100 0 0 1.1
1903 10.4 100 0. 0 10.k
190k 10.9 100 0 o) 10.9
1905 First Revolution 7.6 100 0 0 T.6
1506 : ' 8.2 100 0 0 8.2
1507 8.7 100 0 o - 8.7
1908 8.7 100 0 0 © 8.7
1909 9.3 100 0 o} 9.3
1910 9.6 100 0 0 9.6
1911 9.2 100 0 - o} 9.2
1912 9.3 100 0 0 9.3
1913 . : 9.2 100 0 0 9.2
191k World War I 9.2 100 0 0 9.2
1915 9.5 100 o] 0 9.5
1916 10.0 100 o] 0 10.0

¥ TFootnotes for Table 3 follow on p. 21.
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Table 3

Estimates of Annual Crude 0il Production in the USSR, 1900-54, and Forecasts, 1955-72,
with the Ural-Volga Area Shown Separately E’/

(Continued)
'Million Metric Tons
USSR Less Ural-Volga Ural-Volga Only
Percent Percent Total
) of Total of ‘Total USSR -
Year ' Remarks Quantity USSR Quantity USSR Quantity
1917 October Revolution 8.8 100 0 0 8.8
1918 ' b1 100 0 0 4.1
1919 Lk 100 0 ¢ bl
1920 3.9 100 0 0 " 3.9
1920-21 3.8 100 0 0 . 3.8
1921-22 L. 100 0 0 L7
1922-23 5.3 100 0 o] "5.3
1923-2h4 Rehabilitation 6.1 100 0 o 6.1
192425 and restoration of 7.1 100 0 0 7.1
1925-26 prevwar production 8.3 100 o 0 8.3
1926-27 10.3 100 0 0 10.3
1927-28 11.5 100 0 0 11.5
1928-29 13.5 100 3:74 0 13.5
1929-30 17.3 100 b/ 0 17.3
Special - - :
Quarter
1930 5.3 . 100 v/ 0 5.3
1931 22.4 100 b/ o} 22.4
1932 21.4 100 b 0 21.4
1933 21.5 99.9 b/ 0.1 21.5
- 18 - '
S-E-C-R-E-T

Declassified in Part - Sanitized Copy Approved for Release 2013/04/23 ; CIA-RDP79R01141A000500110002-1




Declassified in Part - Sanitized Copy Approved for Release 2013/04/23 : CIA-RDP79R01141A000500110002-1

“ S5-E-C-R-E-T

Table 3

Estimates of Annual Crude 0il Production in the USSR, 1900-54, and Forecasts, 1955-72,
with the Ural-Volga Area Shown Separately a/

{Continued)
Million Metric Tons
USSR lLess Ural-Volga Ural-Volga Only

Percent Percent Total
o of Total of Total USSR
Year Remarks Quantity USSR Quantity USSR Quantity
1934 2h.1 99.6 0.1 0.4 24,2
1935 2h .7 .98.14 0.h 1.6 25,1
1936 27.0 96.8 0.9 3.2 27.9
1937 ) - 27.6 '96.8 0.9 3.2 28.5
1938 ‘ 29.0 96.0 1.2 4.0 30.2 .
1939 28,6 9h.1 1.8 5.9 30.4
19L0 © World War II 28.2 92.0 ¢/ 2.k 8.0 ¢f 30.7 ¢f
1941 29,5 92.5 2.k T.5- 31.9
1942 19.6 88.7 2.5 11.3 22.1
1943 14,1 84,k 2.6 15.6 16.7
1944 15.1 aL.8 2.7 15.2 17.8
1945 16,7 86.1 2.7 13.9 19.4
1946 Rehabilitation 18.0 82.9 3.7 17.1 21.7
1947 " .and restoration of 20.8 80.0 5.2 20.0: T 26,07
1948 prewar production 22,7 7.2 6.7 22.8 29.4
1949 25.2 75.0 8.4 25.0 33.6
1950 : .. 27.3. - T2.6 10.3 27.4 37.6
1951 - - . - _ - 28,2 67.8 13.h 38.2 41,6 ¢/
1952 ' 29.1 63.8 16.5 36.2 45.6 &/

- 19 -
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Table 3

Estimates of Annual Crude 0il Production in the USSR, l9(50-5h, and Forecasts, 1955—\72.',_‘

with the Ural-Volga Area Shown Separately a/

{Continued)

" Million Metric Tons

USSR Tess Ural -Volga

Ural-Volga Only

Total

Percent Percent
of Total of Total . USSR
Year Remarks Quantity USSR Quantity USSR Quantity
1953 30.4 61.3 19.2 38.7 Lg.6 a/
1954 31.5 58.8 22.1 b1.2 53.6 4/
1955 32.8 56.9 24.8 43,1 57.6
1956 33.4 . 54.2 28.2 45,8 61.6
. 1957 3.2 - 51.9 31.7 48,1 65.9
1958 35.1 Lg.6 "35.6 50.4 70.7
1959 35.9 b7y 39.9 52.6 75.8
1960 36.6 5.1 Ly .6 5k.9 81.2
1961 37.8 Lh .5 47.1 55.5 8k.9
1962 39.0 L. Lg.5 55.9 88.5
1963 Lo.1 43,h 52.3 56.6 92,4
1964 Ly.2 12.8 55,1 57.2 96.3
1965 42,1 Lp.2 57.7 57.8 99.8
1966 43.1 k1.5 60.7 58.5 103.8
1967 43.9 Lo.8 63.7 59.2 107.6
1968 44.8 ko.3 66.5 59.7 111.3
1969 k5.5 39.5 69.8 0.5 115.3
- 20 -
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Table 3

- Estimates of Annual Crude 0il Production in the USSR, 1900-54, and Forecasts, 1955- -72,
with the Ural-Volga Area Shown Separately &

(Continued)
Million Metric Tons
USSR less Ural-Volga Ural-Volga Only
Percent Percent Total
of Total . of Total USSR
Year Remarks Quantity USSR Quantity USSR Quantity
1970 < k6.3 38.9 2.7 . 6l.1 119.0
"~ 1971 , L7.0 38.2 T6.1 61.8 123.1
1972 ) L7.6 37.6 79.1 624 126.7

a. Based on production data on Ural-Volga only from Table 2 and production data on USSR less
Ural-Volga from Table 3.

b. Iess than 0.05 million metric tons.

¢. Total and percentages are derived from unrounded figures and do not agree with rounded
data shown.

d. Total liquld hydrocarbons -- crude oil plus natural gas ligulds -- are as follows: 1951,

42.8; 1952, U7.7; 1953, 52.7; and 1954, 57.6. 15/

- 21 -
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Table &

Crude 011 Production and Reserves in the ural-Volga Area, USSR
Anmual Estimates, 1929-54%, and Annual Forecasts, 1955-72

17

(1) (2) (3) (&) (5) (58} (6) {6a)
Cunulative Production Cumulative Gross Additions
Gross Additions Net Change {End of Year} to Reserves (End of Year) Ratio
Proved Reserves to Reserves Production in Reserves of Proved
Firat of Year b/ during Year c/ during Year 4f during Year b/ Quantity b/ Percent Quantity b/ Percent Reserves
{atltion (Million (Million (Million {Mt114on of (Million of to Annunlb
Year Sigoificant Discoveries 8/*  Metric Tons) Metric Tons) Meiric Tons)  Metric Tons)  Metric Tons) Potential 8/  Metric Toms) Potential &/  Producticn b/
2 rodki -- Permian . 0 2.0 £ 2.0 i &/ 2.0 0.03 b/
13?2 oo 2.0 2.0 g g.g‘ %/ g// 16;.8 ) g.gg . g
1931 . . 4.0 2.0 B 6 .
1332 Ishimbayevo -- Permian 6.0 2.0 £/ 2.0 I/ ) 8.0 0.12 n/
1933 . ‘ i 8.0. 2.0 - £/ 2.0, i) ) 12.0 o.lz £/
1934  Kresnckemsk -- carboniferous 10.0 26.1 0.1 26.6 0.1 & ga-l 2-5 100.0
1935 Syzran -- carboniferous ) 36.0 31.9 0.4 31.5 0.5 0.01 .0 .82 9.0
1936 Smekayevo -- Permian 67.5 ~, 0.9 0.9 0 1.h 0.02 8.9 1. 2 5.0
1037 Tuymazy -- carboniferous’ - B7.5 9.4 0.9 8.5 2.3 0.03 78.3 l'é Zs.o
1938  Buguwruslan - Permisal' 76.0 -33.2 1.2 32.0 3.5 0.05 ) 111.5 . L6 53'3
1939 Termen Yelgn -- Permian 108.0 29 1.8 27.6 5.3 0.08 R 1hg.9 2.09 0-
1940  Bugulma area 135.6 [ 2.4 2.4 7.7 0.11 1hk0.9 2.09 56.5
1951 Allagutavo -- carboniferous 133.2 o 2.4 2.4 10.1 0.15 1ho.9 2.09 55.5
1942  Saratov gas 130.8 o .25 -2.5 12.6 . 0.19 140.9 2.09. ?J
1643  Zolny -~ carboniferous 128.3 [} 2.6 -2.6 .2 0.23 -~ 140.9 ‘a.og hg.g
154k Tuymezy -- Devonian 125.7 45.0 2.7 h2.3 17.9 0.27 185.9 2.1 pi
1345  Krasnokamsk -- Devdnian 168.0 L s 2,7 42.3 20.6 0.31 230.9 342 2.2
146  Archeda gas 210.3 -45.0 3.7 1.3 24.3 0.36 275.9 h.og 56.8
1947 251.6 ’ggﬁ g?, 39.8 22-5 g;ﬁ ggg.g Hf hu;g
iy ~Z bevonian 2614 - - o 59.7 3%.2 . . . .
igtg %;{t:r ueeznxau 3?1,1' 1 69.8 :R 61.4 .6 - 0.66 - is7.1 + 6.78 L8
1950 discoveries probable he.s 100.3 16.3 90.0 ‘ 5%.9 0.81 557.k 8.27, 40.0
1951 during the period 502.5 91.7 13:h 78.3 68.3 1,01 649,21 9.63 371.5
1952  1549-53, but no 580.8 7L.2 16.5 54,7 848 1.26 . 720.3 10.68 35.2
193  data available) 635.5 68.8 19.2 Lg.6 104.0 1.54 789.1 11.70 33.1
195k  Shestovka 685. 60.0 22.1 37.9 126.1 1.87 849.1 12.59 31.0
1955 - N . 723.0 . 70.8 24.8 L6.0 150.9 2.2h L 919.9 13_.6h - 29.2
1956 769.0 T3.6 28.2 Ls. L 179.1 2.66 .993.5 w3 7.3
1957 8ik.h 6.4 n.7 b7 210.8 3.13 1,069.9 15.87 - 25.7
. 1958 859.1 79.2 35.6 43.6 2hs. 4 3.65 1,145.1 17.0k 2h.1
1959 . 902.7 82.0 39.9 k2.1 286.3 4.25 1,231.1 18.26 22.6
1960 ohk.8 8.8 .6 ko.2 330.9 4,01 1,315.9 19.51 21.2
1961 g85.0 +  B7.6 N 57.1 k0.5 376. 5.61 1,k03.5 20.81 20.9
. « . sy ) . -
¥ Footnotes for Table & follow on p. 23. R
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Table &

Crude 011 Production and Reserves in the Ural-Volga Area, USSR
Anmual Estimates, 1529- “5%, and Annual Forecasts, 1955-72

(Cnnt.inued)
(1) (2) (3) () (5) (5a) (6) (6a)
Gurulative Production Cumulative Gross Additions
" Gross Additions , Net Change {Pnd of Year) to Reserves (End of Year) Ratio
Proved Reserves to Reserves Production in Reserves of Proved
First of Year b/ during Year cf during Year df during Year b/ Quantity b/ Percent Quantity b/ Percent Reserves
. (Mil1i0n {Million (Miriton | {Mi11ion {Million of {Million to Annual
Year. Significant Discoveries & _ Metitc Tons) Metric Tons)  _Metric Tons) Metric Tons)  Metric Tons) Potentisl &  Metric Tons) potentiel ¢/  progution b/
1962 1,025.5 0.4 49.5 49.9 %27.5 6.34 1,493.9 22.15 20.7
1963 e 1,066.4 93.2 52.3 Lo.9 479.8 7.1 1,587.1 23.53 . 204
1564 1,107.3 96.0 55.1 Lho.g 534.9 T7.93 1,683.1 2. 96 20.1
1965 1,18.2 98.8 57.7 b1.1 592.6 8.79 1,781.9 2642 19.9
1966 1,189.3 101.6 60.7 Lo.g 653.3 9.69 1,883.5 27.93 19.6
1967 1,230.2 10h.4 63.7 Lo.7 T17.0 10.63 1,987.9 29.18 19.3
1968 1,270.9 107.2 66.5 bo,7 83.5 1.62 2,095-1 31.07 19.1
1969 1,311.6 . 110.0 69.8 40.2 853.3 12.65 2,205.1 32.70 18.8
1970 - 1,351.8 132.8 72.7 ko.1 926.0 13.73 2,317.9 3437 18.6
1971 1,391.9 115.5 6.1 39.h 1,002.1 14.86 2,433.% 36.08 18.3
1972 1,431.3 8.0 79.1 38.9 1,081.2 16.03 2,554 37.83 18.1

a.  Complled frem source 18/.

b. Data in this column f£or 1929-54 compued from columns {2) and {3). Data for 1955-72 computed directly from data in columns (5a) and (Ga}. :

c. l(:g:j).mated gross additions to reserves for 1929-50 derived from source 1._/ and for 1951-5k estimated by extrapelatlon. Data for 1955-72 computed directly from-data in columns (5a)
and

d. Estimated annual preoduction for 1929-53 from source 1_/ Estimated anpual production for 1954 extrapolated on basis of claimed increases cited Ln source 12/ medified by probable
depletion throughout the lral-Volga region.

€. The potential to which the percentages in columms (5a) and (6a) are referred 1s 6,743.7 million toms. This potentisl ‘was derived from source 20/ under the guldance of CIA consultants.
Data in columns for period 1995-72 based on analogy with similar data for US PAW District 3 during comparable development period 1924-41, as shown in Table 6, p- 27, below.

f. Less than 0.05 million tons. . ..

g-  Less than 0.005 percent.

h. Value of ratlc-1s rot relevant for 1929-33.

a3
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Table 5

Crude 011 Production and Reserves in the USSR Less Ural-Volga Area
Annual Estimates, 1900-54, and Anmual Forecasts, 1955-T2

Cumulative Production

Cumidative Gross Additions

Gross Additions Net Change End of Year) to Reserves (End of Year}
. Proved Reserves to Reserves Production in Reserves
Significant Events First of Year during Year during Year during Yeer Quantity Fercent Quantity Percent
and New Discovei}es {Million (M{11ien (Mi1110n {Milrion (Miltson of (Million of

Year " by 01l Regions B/* Metric Tons} Metric Tons) Metric Tons) Metric Tons) Metric Toms) Potentisl B/ Metric Tons) Potential 174
1821-99 ’ ’ * : ’ 80.2 _0.58 * 4.8 3.54
1900 . .6 [} 10.4 -10.4 - 0.6 0.65 491.8 - 3.5
1901 e - hol.2 [ 1.6 -11.6 102.2 0.7h 491.8 3.54
1902 7 N : 389.6 ] 1.1 1.1 113.3 0.82 491.8 ' 3.5%
1903 New discoveries in Baku 378.5 25.0 10.4 14.6 123.7 0.89 516.8 3.72
190h oil region = 393.1 20.0 10.9 9.1 134.6 0.97 536.8 3.86
1905 ° - First Revolution - hoz.2 0 - 7.6 -7.6 Y2 2 1.02 536.8 3.8
1 ) ) 394.6 . [} 8.2 -8.2 150k . 1.08 536.8 3.86
1907 3B6.4 0 8.1 -8.7 159.1 1.1k 536.8 3.86
1508 377.7 [+] 8.7 -8.7 167.8 1.21 536.8 3.86
1909 Discoveries in Central 369.0 1.0 9.3 -8.3 177.1 1.27 537.8 3.87
1910 ' Asis, Emda, and Bakn 360.7 100.0 9.6 901y 186.7 1.34 637.8 k.59
1911 451.1 0.0 9.2 -9.2 195.9 L 637.8 L.59
1912 3.9 0.0 9.3 -9.3 205.2 1.48 637.8 4.59
1913 Groznyy discoveries 432.6 100.0 9.2 9.8 2144 1.5k 737.8 5.31
191k World War I 523.4 [+] 9.2 -9.2 223.6 1.61 737.8 5.31°
1915 Hew Emba discovery 51k.2 5.0 9.5 -h.5 233.1 1.68 7h2.8 5.34
1916 509.7 0 10.0 0 253.1 1.95 Th2.8 5-34
1917 October Revelution 4997 a 8.8 8 251.9 1.81 742.8 5.3k
1918 490.9 o] 4.1 1 256.0 1.84 742.8 5.34
1919 486.8 . o] L.y 4 260. k- 1.87 . The.8 5.3h4
1920 - . b2k o] 0 3.9 9 265.3 1.90 Th2.8 5.3k4
1920-21 478.5 o 3.8 8 268.1 1.93 The.8 5.34
1921-22 w7 o k.7 .7 272.8 1.96 2.8 5.34
1922-2 Rehabilitation and 70,0 o 5.3 .3 278.1 2.00 Th2.8 5.3%
1923-2 restoration Lok 7 o] 6.1 .1 28k.2 2.0% .8 5.34
1624-25 of prevar 458.6 [+] 7.1 .1 261.3 2,10 ™2.8 5.34
1925-26 producticn L51.5 2.0 8.3 .3 209.6 2.15 Thh .8 5.36
1996.27 5.2 o 10.3 . 308.9 2.23 Thh .8 5.36
1927-28 . e . W3bs [¢] 11.5 - 321.4 2.31 Thh.8 5.36
192829 New Croznyy discoveries h23.L 0.7 13.5 33k.9 2.4 T45.5 5.36
1929-30 110.6 0.8 17.3 352.2 2.53 746.3 5.37
Special

Quarters

of 1/4

1930 391 0 5.3 -5.3 357.5 2:57 6.3 5.37
* Footnotes for Table 5 follow on p. 26.
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Table 5

Crude 011 Production and Reserves in the USER Less Ural-Velga Area
Anmual Bstimates, 1900-54%, and Annusl Forecasts, 1955-T2

(Contirued)
Cumilative Production Curulative Gross Additions

Gross Additions Net Change (End of Year} t0 Reserves (End of Year) Ratio

Proved Reserves . to Reserves Production in Reserves of Proved
Significant Events First of Year during Year during Year during Year Quantity Percent Quantity Percent Reserves

and New Discoveri {Million {Million {Million {Millton {Millien of {Million of to Annual

Year by 011 Regions & Metric Tons) Metric Tons) Metric Tons)) Metric Tons) Metric Fons) Potential b/ Metric Tons} FPotentlal B/ production
1931 Hew discoveries 388.8 ° 99.0 2.4 6.6 - 3719.9 2.73 aus5.3 6.08 17.4
1932 in Central Asia, Baku, heh b 8.6 21.4 . 7.2 401.3 2.89 gh3.9 6.79 21.7
1933 ' and Dagrestan ] 5426 0 21.5 -21.5 122.8 3.0L gh3.9 6.79 25,2
193k : 521.1 o 24,1 -2h1 Lh6.9 3:22 gh3.9" 6.79 21.6
1935 Nevw Buba discovery 497.0 0 24,7 -2h.7 k716 3.39 - gh3.9 6.79 . 20.1
1936 472.3 18.4 27.0 8.6 498.6 3.59 962.3 6.92 17.5
1937 . ugh .7 26.1 21.6 -1.5 526.2 3.79 988.%4 7.1 16.8
1938 - g2.2 | 2.7 29.0 -6.3 555.2 3.99 1,011.1 7.27 15.9

1939 455.9 30.2 28.6 1.6 583.8 4.20 1,08).3 7.49 15.

1940 557.5 43.6 28.2 15.4 612.0 440 1;084.9 7.80 16.2

1941 World War II y72.9 13.6 29.5 -15.9 gh1.5 h.61 1,098.5 7.9 16.0 ,
1942 Ls7.0 13.5 15.6 -6.1 £61.1 476 1,112.0 8.00 23.3
1943 450.9 13.4 b1 -0.7 675.2 4.86 1,125.4 -8.10 32.0
194k 450.2 8] S15.1 £15.1 690.3 k.97 1,125.4 8.10 29.8
1945 435.1 16.7 16.7 [0} 7070 5.09 1,1h2.1 8.22 26.1
1946 Fostwar rehabilitation 435.1 18.0: 18.0 0 725.0 5.22 1,160.1 8.35 ek.2
1947 and restorstion of_ L3si1 20.8 20.8 o] 745.8 5:37 1,180.9 8.50 20.9
1948 prevar production k35.3 22.7 .. ] 768.5 5.53. . . 1,203.6 . 8.66 19.2
1949 Casplan Sea 435.1 28.9 25.2 3.7 793.7 ' 5T 1,232.5 8.87 17.3
1950 off-shore discoveries 438.8 - 35.1 27.3 7.8 821.0 '5.9L 1,267.6 g.12 16.1
1951 and LLE.6 b1.3 28.2 13,1 8hg.2 6.11 1,308.9 9.k2 15.8
1952 development Lso.7 41.5 29.1 18.5 8718.3 6.32 1,356.4 5.76 ©15.8
1953 L78.1 53.6 30.% 23.2 908.7 6.54 1,k10.0 io.1k 15.7
195k 4f 501.3 59.8 31.5 26.3 oho.2 6.76 1,469.8 10.57 15.9
1955 529.6 58.6 32.8 25.8 973-0 7.00 1,528.4 11.00 16.1
1956 555 .4 58.7 33.% 25.3 1,006.4 7.24 1,587.1 1m.be 16.6
1957 580.7 s8.6 3.2 ok .4 1,040.6 7.k9 1,645.7 11.84 17.0
1958 605.1 58.7 35.1 23.6 1,075.7 7.4 1,708.% 12.26 17.2
1959 6e8.7 58.6 35.9 22.7 1,111.6 8.00 1,763.0 12.68 17.9
1960 651.4 58.6 36.6 22.0 1,148.2 8.26 1,821.6 13.10 17.8
1961 673.4 58.7 37.8 20.9 1,186.0 8.53 1,880.3 13.53 17.8
1962 69%.3 58.6 39.0 19.6 1,225.0 8.81 1,938.9 13.95 17.8
1963 3.9 58.7 40.1 18.6 1,265.1 9.10 1,997.6 1h.37 17.8
1964 132.5 58.6 1.2 17.4 1,306.3 9.0 2,056.2 14,79 17.8
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Table 5

Crude ¢il Production and Recerves in the USSR Less Ural-Volga Area -
Annual Estimates, 1900-54, and Annual Forecasts, 1955-T2

{Continued)
2T ! . Cumlative Production Cumulative Gross Additions
’ Gross Additions Net Change (End of Year) to Reserves (End of Year) Ratio
Proved Reserves to Reserves Production in Reserves of Proved

Significant Events First of Year during Year during Year during Year Quantity Percent Quantity Percent Reserves

and New Diacowﬁ}es (Million {Million (Million {Million (Million of {Millicn o E/ to Annual
Year by 011 RJions Metric Tons) Metric Tons) Metric Tons) Metric Tons} Metric Tons) Potential b/ Metric Tens) Potential Production
1965 4979 58.6 k2.1 16.5 1,348.4 9.70 2,114.8 15.21 17.8
1966 - 766.4 58.7 431 15.6 1,391.5 10.01 2,173.5 15.64 17.8
1967 7182.0 58.6 L3.9 1b.7 1,435.4 10.33 2,232.1 16.06 17.8
1968 796.7 58.6 548 13.8 1,480.2 10.65 2,200.7 16.48 17:8
1969 810.5 58.7 45.5 13.2 1,525.7 10.98 2,349.4 16.90 17.8
1970 B ) 823.7 58.6 46.3 12.3 1,572.0 11.3t 2,h08.0 - 17.32- 17.8
1971 836.0 58,7 L7.0 11.7 1,619.0 11.65 2,h66.7 17.75 17.8
1972 »81&7.7 58.6 47.6 1.0 1,666.6 11.99 2,525.3 18.17 17.8

Estimated annual production for 1900-53 derived from source 217, less values shown in Table I for the perlod 1929-53. Estimated gross additions to reserves derived from source 2/
(mdified by values in Table 4) for selected years, with interpolated amd extrapolated values of ratios of proved reserves to annual production t‘or remaining years, used for the period
1900-54. Remaining date for the period 1900-54 are calculated directly from annual production and annual groas additions to reserves.
©. "The potential to which the percentsges cumilative production and percentages gross additions to reserves are referred is 13,900:4 million tons. This is the difference between estli-
mate for USSR published in 1948 23/, and that derived for the Ural-Volga area. 7This potentiml 1s the only one avallable. It should be independently determiped on a reglopal basis by
sdditional efudies similar to the study on the Ural-Volgs ares. _2_1;/ -

c.  Wo basis'for & ratic involving annual producticn. - i

4. ‘Forecasts for 19511 to 1972 based on 2_/ estimate of geologic potential and econemic capabilities for 1952-1972 period suppl by the ption of an incremse in the ratio of
proved reserves to amual production from 15.9 in 165% to 17.8 in 1960 and extrapolation of this latter ratio to 1972. Justification for this assumption 1s by analogy with UB
expérience. Hmrever, t.his assumpucu and the entire forecast shown should be checked by additiobal regional studies on the USSR aimilar. to that completed on the Ural-Volga area: _2_6/
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Table 6
Significant Relationships between Crude 01l Production, Reserves, and Potential Resources
in Tvo Selected Reglons of the US and in the Middle Bast

F Footroten for Table 6 follow on p. 28.
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1500-53
US_PAV, District 3 &/* US Less PAW District 3 b/ Middle East &/

- Cumulative Ratio Cuzmlstive | Ratio N Crulative Ratlo
Cumalative Gross Additions of Curmulative Gross Additions of Curulative Groas Additions of
Production to Reserves Proved Reserves Production to Reserves Proved Reaerves Production to Regerves Proved Reaerves
a8 Percent as Percent- to Annual as Percent ag Percent to Annual ' as Percent as Percent to Annual

© of Potentied of Potential Production of Potential of Potentlal Production of Potential of Potential Production
4 [3 2.0 7.5 3h.1
¥ 6{2 é 2.2 1.8 3.2
af c.3 e/ 2.4 8.2 30.8
0.1 o.b e 2.6 8.6 29.2
0.1 0.6 g/ 2.8 2.1 29.0
0.1 0.7 g 3-1 9.6 7.8
0.1 0.9 4F.1 3.3 10.1 21.9
0.1 1.0 b4 .2 3.6 10.7 26.0 {Xo petroleun
0.1 1.2 h1.5 3.9 1n.h 25.3 production in
0.2 1.3 38.9 k.2 12.1 24.7 Middle Eant
0.2 1.5 36.5 4.6 12.8 2h.4 before 1611)
0.2 1.7 34.3 5.0 13.6 22.1 4/ af ¢/
0.3 1.9 32.2 5.3 LY 22,k 0.1 e/
0.3 2.0 30.2 5.8 15.2 2.8 0.3 e/
0.b 2.3 28.4 6.2 16.0 20.8 ) 0.5 e/
0.5 2.7 26.6 6.7 16.7 19.4 0.9 e/
0.6 3.1 25.0 7.2 17.4 18.6 0.9 352
0.7 3.5 23.5 7.8 18.2 17.2 0.9 227
0.8 b1 22.0 8.k 18.9 16.0 a/ 0.9 154
0.9 4.7 21.7 9.0 19.6 15.2 & 0.9 132
1.1 5.4 2.8 9.7 20.3 1k.0 i/ 0.9 1k
1.3 6.1 21.2 10.5 21.0 13.0 a/ 1.0 8
.5 . 6.9 2.9 1.5 . ALT 12.0 . B 1.1 8
.18 7.8 20.6 12.3 22.5 11.2 0.1 1.1 T2
L2l - 8.8 20.3 13.3 23.2 10.2 0.1 1.1 58
2.5 9.8 20.1 P 251 9.7 0.1 1.1 3]
2.9 10.9 19.8 15.6 24.9 9.0 0.1 1.1 hé
3.3 12.1 19.5 16.8 25.9 8.1 0.2 1.3 b1
3.9 13.3 19.3 18.0 26.8 - 7.4 0.2 1.3 %0
4.6 1k.6 x.g.o 18.8 27.9 10.3 0.2 1.5 30
5.1 16.0 18.8 19.9 . 29.0 10.0 0.2 1.5 41
5.7 17.% 18.5 20.9 30.2 9.6 0.3 1.6 b1
6.3 18.9 18.3 22.1 3.5 9.b 0.3 1.8 42
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Table 6

Significant Relaticnships between Crude 0il Production, Reserves, and Potential Resources
in Two Selected Regions of the US and in the Middle Fast

1900-53
(Contimued}
US PAW District 3 E/ US Less PAW District 3 l-"/ Middle East S/
Cumulative Ratio Cumilative Ratio Cumulative Ratio

Cumulative Gross Additions of Cumilative Gross Additions of Cumilative Gross-Additions of

Production to Reserves Proved Reserves Production to Reserves Proved Reserves Production to Reserves Proved Reserves

as Percent as Percent %o Annual as Percent as Percent to-Annual as Percent as Percent to Annual
Year of Potential of Potential Production of Potential of Potential Production of Potential of Potential Production
1933 7.0 20.5 18.0 23.2 32.9 9.0 0.3 2.2 b2
1934 7-7 22.2 17.8 24,3 3.4 8.7 o.b 2.8 43
1935 8.5 23.9 17.6 25.4 36.1 9.7 0.4 3.3 43
1936 9.k 25.7 17.3 26.5 378 9.6 8.5 3.9 3
1937 16.3 271.5 17.1 27.7 39.8 9.4 0.6 4.2 L9
1938 11.3 29.4 16.9 - 28.9 k2.0 9.4 0.6 5.8 52
1939 12.5 31.% 16.7 30.1 43.2 9.2 0.7 4.8 55
19k0 13.5 33.5 16.4 3.6 4.5 9.1 0.8 5.2 61
1gk1 1k.6 35.6 16.2 33.2 45.8 8.9 0.8 5:7 8l
19k2 15.8 37.8 16.0 3h.6 7.3 8.8 0.9 6.1 66
1943 17.1 Lo.1 15.8 36.1 48.9 8.7 1.0 8.4 T
1g4h 18.5 L2,y 15.6 37.6 50.7 -8.6 1.1 11.2 75
1645 20.0 .9 15.% 39.2 52.5 8.4 1.2 18.6 80
1646 21.7 47.3 15.2 40.7 sk.s 9.7 1.% 19.0 10k
19k7 23.5 Lg.g 15.0 ho b 56.6 9.7 1.6 19.3 88
1648 25.4 52.5 14.8 o 58.9 9.8 1.9 22.6 65
1gko 27.2 55.2 4.8 5.7 61.4 9.9 2.2 23.1 62
1650 29.1 97-9 h.b bk 6h.1 10.0 2.6 33.6 50
1951 31.1 60.8 14.2 49.2 67.0 10.0 3.1 36.5 67
1952 33.3 63.7 1h.0 50.9 70.0 10.1 3.6 k5.4 67
1953 35.7 66.6 13.8 52.8 73.3 10.1 by 56.5 13

a. The significant data shown were derived from basic data on crude oil production and reserves published in the following sources:
Crude. 011 production, 1900-30 from 27/; 1931-53 from g_B/ ) . ) .
Crude .01l reserves, 1900-36 from 29/, modified by prorating PAW District data against API (American Petroleum Institute} US data from source 2/ for consistency with data after
1936 which are API rather than PAW; 1937-46 from 31/; 1947-53 from 32/, = "7~ et - 5
The initial computations from the original data were smoothed by simple analytic and graphic methods in order to use them for forecasting by analdgy in Table 4. )
The potential crude oil resources of PAW District 3 used for the calculations are 8,368.6 million tons. This was derived from Weeks estimate in 33/ for the US and reserve data
in 3/ to obtain the remaining potential resources in the US as of 31 December 1953, amounting to 4,505.7 million tons.- These remaining resources were prorated to PAW Districts on -
the basis of gross additions to reserves for the period 1937-54. This proration gave 2,794 million toms, or 62 percent of remaining potential crude oil resources in the US as of
31 December 1953, in PAW District:3. Adding these remaining potential resources in District 3 to the cumlative gross additions to reserves in this District as of 31 December 1953, -
amounting to 5,574.6 million tons, gives the total potential crude oil resources of District 3 of 8,368.6 million tons.
b. Data for the US less District 3 are derived from the same sources and by the same statistical methods as those described under a, above, for the US total and for the US less District
3 by difference.
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Table 6

Significant Relationships between Crude Q1) Production, Reserves, and Potential Resources
" in Two Selected Regions of the US and in the Middle East
1900-53
. (Continued)

-y -

,c. The significant data shown were derived [rom basic data on erude oil production’ and reserves in the Middle Fast given in the following sources:
7 Crude oil productlon 1511-52 from scuree E/ and 1953 from 3_6/
Crude o1l reserve data for the erd of 1953 from source 37/ and reserve data for previous years are from previcus annual Internatlonal Operations lssues of this same publication, .
World 0il,insofar as the data are available. Reserve data for remaining years were interpolated or extrapolated on the basis of historical records of petroleum discovery and development

in the Middle East given in 38/.
The data shown are the initial computations froam the original data in the sources cited.
this study for ferecasting by analogy, but are included simply for comparative purposes.

s
The potential crude oll resources of the Middle East used Tor the calculations are 20,909.2 million tons, as published by Weeks in LG48. 2/
4. Less than 0.05 percent.

e. Value of ratio i$ pot relevant for initial period.

They are not smoothed as were the US data, because these Miéd.!.e East data are not used in

- 29 -
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Table T

Estimated Annual Crude 0il Production in the Ural-Volga Area, USSR
by Groups a/*
1929-5k4

Million Metric Tons

Total

: Cther Ural-
Year Molotovneft' Bashneft' Kuybyshevneft'  Buguruslanneft' Tatneft' Saratovneft' Stalingrad Areas Volga
1929 b/ b/
1930 b/ B/
1931 b, b/
1932 b/ o/ B/
1933 b/ b/ b/
193k b/ 0.1 - 0.1
1935 b/ L OJM - 0.b
1936 . b/ . 0.9 _ _ 0.9
1937 b/ 0.9 -7 0.9
1938 - . b/ 11 0.1 b/ 1.2
1939 0.1 1.6 0.1 b/ . 1.8
1940 - 0.1 2.0 0.2 0.1 2.k
1941 0.1 2.0 0.2 0.1 2.4
1942 0.1 2.0 0.3 0.1 2.5
1943 0.1 2.0 0.4 07L - 2.6
1944 0.1 1.9 0.6 0.1 2.7
1945 0.1 1.9 0.6 0.1 2.7
1946 0.2 2.6 0.8 0.1 b/ 3.7
1947 0.3 3.5 1.2 0.2 b/ 5.2
¥ Footnotes for Table T follow on p. 31

- 30 -
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Table 7

Estimated Annual Crude 01l Production in the Ural-Volga Area, USSR
: by Groups a/
1929-54
{Continued)

Million Metric Tons

Total
: ' : Other Ursal-
Year Molotovneft' Bashneft' Kuybyshevneft' Buguruslanneft' Tatneft' Saratovneft' Stalingrad Areas Volga
1948 0.3 T 1.7 0.2 0.1 b/ 6.7
1949 ~ 0.k 5.6 2.0 0.2 0.2 Ry 8.4
1950 0.5 6.3 2.9 0.3 0.2 0.1 10.3
1951 0.5 8.8 3.h 0.3 0.3 0.1 13.4
1952 0.6 11.2 3.9 O.h 0.3 0.1 16.5
1953 0.7 12.6 4.8 0.5 0.h 0.2 19.2
1954 0.7 15.0 5.2 0.5 0.4 0.2 0.1 b/ 22.1
Total
to
1 Jan ' . .
1955 4.9 - 86.8 28.4 3.3 1.9 0.7 0.1 - b/ 126.1

a. Data for total Ural-volga from Table 3. Distribution to groups prorated from data in sourceE[for period -
1929-52 except for years 1941-44 which are interpolated. The data by groups for 1950-52 are adJjusted slightly to
conform to recent inmformation on Bashneft'. 41/ Data for Bashneft' for 1953-5k from 42/ and remaining groups
prorated on basis of 1952 production.

b. ILess than 0.05 million tons.
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METHODOLOGY

Two general types of data are presented in this report: (1) esti--
mates of the potential petroleum resources .of the Ural-Volga area of
the USSR and (2) forecasts of future production based primarily on the
above estimate.

The methods used in developing the estimate of potential petroleum
tion II, D, of this report.
or & more complete exposition S0X1

of the methods and to the geologic report on the Ural-Volga area %/
for e more detailed understanding of the application of these methods
to the region covered.

. The methods used for developing the forecasts of production of
crude oil in the Ural-Volga region are explained in Section III of this
report. They are widely used in the petroleum industry for forecastmg,
although their detailed application varies somewhat to fit specific

. requirements.
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