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1. Enclosed is a copy of JIC 589/1 dated 8 Jan
52, entitled "Estimate of Soviet Capabilities for the
Conduct of Military Operations in Arctic and Subarctic
~ Environments®", which has been received from,the US JIC
through CJS, Washington. The paper incorporates the re-
" vised pages which are noted in the decision om JIC 589/1
dated 21 Dec 51 (see second page).

26 The recommendations contained in para. 2 of the
enclosure to JIC 589/1 were approved by the Joint Chiefs

of Staff on 9 Jan 52,

(J.E. Beswick)
Major,
Enc. _ Secretary.
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SECURITY INFORMATION
JeLleCoe H09/1
o January 1952

JOINT INTELLIGENCE COMMITTEE

SUPPLEMENTAL DECISION ON J+I.C,. 589/1

(Estimabe of Soviet Capabilities for the Conduct of Military
Operations in Arctic and Subarctic Environments)

NOTE BY THE SECRETARIES

1 I its 238th meeting on 8 January 1952, tho Jolnt Intelli-

gence Committe agreed to recommend to the Joint Chiefs of Staff
that the Committee be authorized to release J.I.Ce 589/1 as a
matter of intelligence interest to the U. K. and Canadian Joint
Intelligence Committees after the Joint Chiefs of Staff had

acted on that paper.

2., This supplemental decision was implemented by the circula-

tion of a corrigendum to JCS 2070/5 on 8 January 1952.

' 3s This supplemental decision becones a part of J.1.Ca. 589/1
and shall be attached among ‘the top pages thereof,

Ce Re PECK
We Te PHILLIPS

Joint Secretariat
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R. ORMATION
J.,I.C, B89/

21 December 1951

JOINT INTELLIGENCE COMMITTEE

DECISION ON J.I.C, a89/1

(Estimate of Soviet Capabilities for the Conduct of
Military Operations in Arctic and Subarctic Environments)

NOTE BY THE SECRETARIES

1, In its 237th meeting on 18 December 19R1 the Joint Intelli-

gence Committee amended and approved the draft report in the

Enclosure to J.I,C,. G89/l, subject to such amendments to the Annex

light of the changes recommended by the Dlrector of Naval Intelli-
gence and the Assistant Chief of Staff, G-2, Department of the ﬂ

Army,

2. The Joint Intelligence Group amended the Annex to
J.I.C. 589/1 in the light of the changes recommended by the
Director of Naval Intelligence and the Assistant Chief of Staff,
G-2, Department of the Army and, on behalf of the Joint Intelllgence

CommltLee, has approved that Annex as amended.

3. Accordingly, holders of J.I.C, R89/1 are requested to
substitute the attached revised pages i, 4, 55 6, 13, 17, 19, 26
27, 31, ko, 45, 46, sk, 55, 58, 60, 63, 66, 67, 75, 82, 83, 85,
86, and 87, reflecting the amendments as approved by the Joint
Intelligence Group on behalf of the Joint Intelligence Committee,
for the corresponding pages now in that paper, and to destroy the

euperseded pages by burning.

4, This decision becomes a part of J.,I.C. 589/1 and shall be

attached among the top pagee thereof,

C. R. PECK
We T, PHILLIPS
Joint Secretariat

SECRET
SECURITY INFORMATION

Dec on JIC 589/1
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J.I.C. 589/1

20 December 1951

JOINT INTELLIGENCE COMMITTEE

INTERIM DECISION ON J.I.C. 589/1

(Estimate of Soviet Capabilities for the Conduct of
Military Operations in Arctic and Subarctic Environments)

NOTE BY THE SECRETARIES

1., In its 237th meeting on 18 December 1951, the Joint Intelli-
gence Committee émended and approved the draft report in the :

Enclosure to J.I.C, 589/1,<subject to such amendments to the Annex

to that paper that the Joint Intelligence Group may make in the

light of the changes recommended by the Director of Naval
Intelliggncé and the Assistant Chief of Staff, G-2, Department of
the Army, |

2. Concurrent with the foregoing action, the Joint Intélligence
Comm;ttee agreed to recommend to the Joint Chiefs of Staff that
the Committee be authorized to release J.I.C. 589/1 to the other

‘TAC agencies after the Joint Chiefs of Staff had acted on the

paper,

%, Holders of J.I.C, 589/1 are requested to substitute the
attached revised page 1, reflecting the approved amendment, for
the corresponding page now in that papef, and to destroy the

superseded page by burning.

4, This interim decision becomes a part of J.I.C, 589/1 and ‘

shall be attached as the top page thereof,

5., Revised pages of J.1.C, 589/1, reflécting the amendments to

the Annex of that paper made by the Joint Intelligence Group on

behalf of the Joint Intelligence Committee, will be circulated

1atef. \

6. R., PECK

W. T, PHILLIPS
SEC R ET : Joint Secretariat

SECURITY LNFORMATION
Interim Dec On J1C 589/1
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JoI.Cs 589/1
4 December 1951

NOTE BY THE SECRETARIES

to the
JOINT INTELLIGENCE COMMITTEE
on
ESTIMATE OF SOVIET CAPABILITIES FOR THE CONDUCT OF MILITARY

OPERATIONS IN ARCTIC AND SUBARCTIC ENVIROKMENTS
Reference: Je.l.C. 589/U

1. The enclosed draft report, prepared by the Joint Intelli-
gence Group in response totthe directive in J,I.C. 589/D,

iS submitted to the Joint Intelligence Committee for consideratios.,

2. The suspense date for action by the individual members
of the Joint Intelligence Committee on the enclosed report is

set as_ﬁot later than 1Y December 1951,

C. R. PECK,
W. T. PHILLIPS,

Joint Secretariat

SECRET
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JIC 58971
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ENCLOSURE

DRAFT

REPORT BY THE JOINT INTELLIGENCE COMMITTEE
to the |
JOINT CHIEFS OF STAFF
on
ESTIMATE OF SOVIET CAPABILITIES FOR THE CONDUCT OF MILITARY

OPERATIONS 1IN ARCTIC AND SUBARCTIC ENVIRONMENTS
Reference: J.C¢5, 2070/3

THE PROBLEM

1, To prepare a reply to the memorandum from the Chairman,
Research and Development Board, in which a requést was made for
an intelligence study of Soviet technical and operatlonal
capabilities for the conduct of land, sea and air operations in

- Arctic and Subarctic environments,

RECOMMENDATIONS

2. It is recommended that

&. The study in the Annex be noted,

b. The memorandum in the Appendix hereto be forwarded
to the Chairman, Research and Development Board,

c. The Joint Intelligence Committee be authorized to
reléase this report as a matter of intelligence interest
to the agencies represented on the Intelligence Advisory
Committee other than the military Departments, after the

Joint Chiefs of Staff have acted on fthe report,

S E C RET
§—UUFITY"TNFORMATION
JIC 589/1 -1 - . Enclosure

000291
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APPENDIZX

DRAFT .

MEMORANDUM FOR THE CHAIRMAN, RESEARCH AND DEVELOPMENT BOARD -
Subject: Study of Soviet Capabilities for the Conduct
of Military Operations in Arctic and Subarctic
Environments
Reference is made to yoﬁr memorandun dated 29 August 1951,
The enclosed* intelligence study has been noted by the Joint

Chiefs of Staff.and is furnished herewith in response to the

request contained in paragraph 1 of your memorandum,.

¥ Annex herecto,

SECRET
SECURITY INFORMATION
JIC 508/1 -2 - Appendix
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ANNEX

ESTIMATE OF SOVIET CAPABILITIES FOR THE CONDUCT OF MILITARY
OPERATIONS IN ARCTIC AND SUBARCTIC ENVIRONMENTS

THE PROBLEM

1, To prepare for the Résearch and Development Board an
estimate of Soviet technical and operational capabilities for
the conduct of land, sea, and air operations in arctic and

subarctic enviromments.,

!

Definitions of Arctic and Subarctic Areas

2. Arctic - The arctic includes the Polar Basin and the
land masses lying between the arctic coast
and the continental tree line, For Naval
purposes, the arctic is defined as the region
in which ice is a serious barrier or hindrance

to navigation,.

3 Subarctic - The subarctic lies bstween the continental tree
line and the zone of settlements and principal -

communication networks to the south,

SUMMARY AND CONCLUSIONS

4, The capability of the Soviets to conduct military operations
in the arctic and subarctic regions results from their substantial
experience in winter warfare rather than from the development of
any advqncéd types of specialized materiel based on scientific

gtudies.

Se Land-Operatidné

e Most Soviet troops are trained under conditions identical
with or approximating arctic and subarctic weather and ave
acquainted with cold weather survival techniques from child-
hood. Their protective clothing is adequate and most of
their weapons and equipment can be used or adapted.for cold
weather operations. Moreover, the Soviets have_well |

developed mllitary doctrines for winter warfare.

SECRET
SECURITY INFORMATION :
J1C hog/l -3 - Annex
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b. Mobility, however, remains a severely limiting factor
in some areas and at éertain times of the year. Principally
beoause‘of the difficulty of re-supply and the scarcity of
inhabited communities in the extreme north; the Soviets
would probably be limited to the employment of small forces
in that reglon except in the relatively milder and more
accessible Murmansk area.

¢, In the regions of the western USSR, where the trans-
portation routes are better egstablished and inhabited
communities are numerous, the Soviets are capable of mounting
large-scale military oper@tions even in weather approximating

that of subarctic regions,

6. cea Operations. By virtue of the extensive Soviet experience
- in arctic operations, Soviet capabilities for the conduct of
surface haval operations in the arctic afea are consi@ered to be
equal, if not superior, to those of the United States., Réasons
supporting this conclusion are:

a. The continuing arctic development program of the USSR
has resulted in an extensive gsystem of arctic stations and
navigational ailds along the Nbrthern Sea Route which permits
them to employ this important stra@egic route for periods as

- long as three months in some years, This allows the USSR to
transfer men and materiel between Western and Eastern USSR
as well as to arctic installations enroute. It i3 believed
that, should the need arise, the Soviets are capable of
significantly increasing the tbnnage'moved along ﬁhis vital
route.,

}Q. The indicated stepped-up naval construction program, the
acqulsition of capable German scientists; technioiéns and

" naval officers skilled in grctic operations, and the obtaining
of advanced~-type German submafines, have all inoreased the

naval warfare capabilities of the USSR in this region.

SECRETT
SECURITY INFORMATION
JIC R89/L -4 - " Annex

(Page Revised by Decision On =~ 21 December 1951)
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¢. The Soviets have available relatively large numbers of
personnel trained in and dcclimated to arctic opefations;
ships capable of conducting arctic operations (including a
number of lcebreakers substantially in excess of the number
possessed by the United States), and extensive knowledge
of this area. |

d. The chain of fixed polar weather stations along the
arctic coast of the USSR gives that country a great advantage,
at least initially, over the United States in that these
stations provide a more reliable basis for forecasting weather
and ice conditions, vital considerations in arctic sﬁrface
and aerial warfare,

e. The USSR, with greater numbers of icebreakers, experienced
skippers and trained crews, has a more favorable basis upon
which to build ‘an expanded arctic naval force than does

the United States. In addition, the Soviet Union has large

numbers of arctic and subarctic inhabitants, accustomed to

S B

existing in severe cold, to draw upon.

7. Air Operations

a., Comparison of thelrelative capabilities of U.S. and
USSR aviation forces in arctic operations is handicapped by |
lack of information concerning current developments in the
Soviet Union. One important factor in this comparison is that
Soviet practice in conducting alr operations does not require
that U.S, standqrdsJof maintenance, éerviceability; and
trainihg be met, Another factor is ﬁhe large numbér of Soviet
airfields locatéd in arctic and subarctic regions. In
addition, there are many thousapds of Soviet people acéustomedA
to 1iving‘in these environments,

~b. For all its deficiencies, transportation in the Soviet
arcﬁiq 1s supgrior to that available to the United States in
the Far North, This facility for supply, plus the Soviet alr
bases, gives the USSR at least initial advantages in arctic

CRET

SECURITY TNFORMATION
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air operations, In the matter of supply by air,'however,

|
|
the U.3,. Air Force is considered to have the greater
capability'in cargo aircrait; dropping technique and
expeyience; |
/ c. Although Sovlet grbund aviation equipment and maintenance
.methods appear crude, they proved to be effectiﬁe in con-
ducting alr operations under conditions of extreme cold.
Therefore, the Soviets have at 1east‘qn equal capabllity of
getting their aircraft off the ground. Once alrborne, U.S,
propeller-driven aircraft are considered to be qualitatively
superior to those of the USSR, In jet-powered aircraft, the
capabilities may be approximately equal, except for greater
combat proficiency of U.S, pilots in operations with this
type of plane, |
d. The Soviet Air Force is considered to be greatly inferior
to the U,S, Ai? Force in virtually all aspects of long-range
air operations., Soviet Long Range Aviation, in order to
increase 1ts combat radius, would probably be staged forward
'fo arctic and subarctic alrfields, if only for transient
:bperations. Accordingly, some of these bases will have to
be capable éf supporting TU-4s, The U.S. Air Force capability
to refuel aircraft in flight 1s believed to be definitely
superior to that of the Soviet Alr Force. No direct evidence
is available on Soviet air-refueling techniques, but such

operations are believed to be within Soviet capability,

SECRET
SECURITY INFORMATION
- JIC 589/1 - 6 - Annex
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8. The Soviets are accumulating extensive knowledge of the

arctic and subarctic through continuing scientific expeditions,

operation of the Northern Sea Route, and maintenance of numerous

arctic meteorlogical stations. This knowledge is sure to be of

> value for military operations in these or in similar areas,

SECRET
SECURITY INFORMATION
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I GENERAL CONSIDERATIONS

9. Everywhere in the USSR; except along the extreme southern
boundary, near the Crimea and the Turkmen SSR, the mean January
temperature is below freezing. In East Central Siberia, for
example, in the Lena Rlver watershed, the mean January tempera-~
ture is‘50 degrees below zero. In contrast, the coldest part
of either North America or Greenland has a mean January tempera-
ture of only 30 degrees below zero., Because of ﬁhe these

extreme temperatures, it must be considered that the Soviet k
Union, more than any other major power, has been faced wilth the N

problen of the development of techniques to solve the cold

weather problem, It would naturally be expected that Soviet
developments in this field are well advanced; and it will be
found in the discusSion which follows that this generally 1is

the casc.

10, While the arctic and subarctic regions are generally
associated with extreme cliﬁatic conditions of cold, snow, and
ice, these characterlstics are not peculiar to this regilon.

" Few battles have been fought in the Far North itselfl, but
_cqmbat.under severe conditions of cold, snow, and ice has not
been uncommon. The winter conditions_of the European USSR are
noteworthy; for Leningrad, Moscow, Kharkov, and other parts of
the USSR sometimes fare worse than subarctic areas in wirter-

time,

11, For example,jthe Soviets conducted a winter offensive
in the Petsamo Province.(the extreme northern sector of the USSR~
Finnish border) under conditions far milder, in terms of snow
and cold, than those that prevailed éuring the encirclément of
the Germans at Stalingrad, 2,000 miles to the south. The
temperature in the Petsamo area, influenced by the Gulf Streamn;
was as much as 70 degrees warmer than the -200 F, obtaining |

at Stalingrad during'the same time of the year.

SECRET
SECURITY INFORMATION
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12, The unique characteristic of cold in the Far North is
not its lntenslty but its persistence throughout a large part
of the year. This fact is basic to an understanding of all
the other beculiarities found Iln varyling degrees 1n the arctic
and subarctic areas, such as limited or nonexistent vegeta-
tiohal growth, large Cields of lce and gnow, very sparse
population, and almost cpmple@e absence of lndustry, trans-
portation, and communications, It ls these features, rather
than the severity of snow, cold and lce, that distingulish
mllitary operations under arctic and subarctic conditions from

winter operatlons In the European USSR and slmilar areas,

13, Table I showg the very great number of days per year oL
which some of the major populated centers of the European USSR
may expect below-freezlng temperaturcs, although pnly Arkhangelsk,

among the areas noted, lles in the subarctic zona,

"TABLE I

Number .of Days in Year with Average Day and Night
Temperatures Below 320 F, and 14° F

Area Below 32° F, " Below 14° F,
Arkhangelsk - _ 170-180 A 50—80
Lenlngrad 130-1%40 30-40
Moscow , 130-150 40-50
Orel and Voronezh . 120-130 v
Kharkov . 100-110 EC-EO
Kiev 100 10-20
Coast of Black Sea 10-70 ' Less than lb

II LAND OPERATIONS

Previqus Soviet Cold Weather Land Operatlons

1%, Offensive Operations, During World War II the Soviets

never undertook full-scale operations with large fleld formations
under exceptlonally severe winter weather conditions., However,

amall unit assaults or reconnalssance Ln force to rectify their
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front line, to secure a favOrable jump~off place for a sub-
sequent attack, or to raid adVanoe eﬁemy security posts were
carried out under all conditions, Such operations frequently
accompanied very adverse weather conditions, such as é wvhirling
snowstorm, eﬁabling the Soviets to enter German trenches and

take many prisoners without a shot being fired.

15, For a full frontal attack, the Soviets relied on mass.
Waves of ground troops advénced, usvally in three echelons,
supported by all arms and protected on the flanks by ski
detachments,

16, Although techniques improved as the war progressed, these
attacks were characterized by a lack of coordination of the
various support elements. The sgki troops on the flanks often
were‘wipod out while the m@in advance continued under increasing
pressure, The artillery had poor fire control, it was slow in
switching its fire, and it was unable to keep up with forward
elements,'especially during the pursuit phase of an offensive
operation, Soyiet tanks were often road-~bound and advanced |
overoautiously. They were poorly supported by infantry because
of its slow rate of advance andvthe tendency of the troops to
dig in when the going got rough., As a result, armored spear-
heads freguently were left without support and had to fall back,

17« Ski Trodps., Soviet doctrino for the use of ski troops
is well developed, and these specilalized units were used

extensively during World War II,

18, A Soviet ski brigade during the war was composed of 2,800
men. It contained 54 1ight machine guns, 970 submachine guns,
18 heavy machine guns, 54 antitank rifles, 27 50mm and 51 82mm -

mortars, and 12 45mm guns.
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19, The ski brigades were attached to army commands, and
because of their great mobility, independence of roads, and
ability to appear suddenly in the enemy's rear rcady to attack,
were employed_for the following missionss

as In cooperation with airborne units and partisans
behind the enemy, to support the line units making a frontal
attack by enclrcling and annihilating the encmy.

b. To destroy headquarters, commnications, depots,
supply dumps, airfields, bridges, and other installations in
the enemy rear.

¢+ To secure the regrouping of their own units and
protect the flanks during an’attack.

d. To pursue the retreating enemy indeﬁendently as well

- as in cooperation with other mobile forces.

¢, To conduct reconnalssance in depth and patrol large

areas of the frongwhich are otherwise inaccessible to

vehicles.

20, A ski battalion, with the same types of weapons as the
brigade, was form@d within each rifle division to perform
various specialized functlons in support of the division.
These units usually employed snoﬁ'shoes rather than long skis,
and their physical and mental level, training, and morale werc
pooy by comparison with the picked persqnnel of the independent

skl brigades,

/ ‘ _
21 Combined attacks by strong.ski units were not observed

during the war. Rcar areca raids'wero usually made by units
armed almost exclusively with submachine guns and skillfully
utilizing terrain to achievevsurprise. During lulls in front-
line fighting, the bulk of Sovict ski troops formed the reserve

of rifle divisions (ski battalions) and armics (ski brigades).
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22, Before the war the Soviets developed motorléled battalions,
intended for support in the attack. They were never observed
in conbat operations, however, and apparently were confined to
securing extended supply routes and maintdining communications,.
They were limited by terrain and the short daylight period, and
their main advantage lay. in exceptional speed over snow, The
normal load consisting of a driver and either four armed men
or 880 pounds of equipment could cover 100 to 110 kilometers

(63 to 69 miles) per day under normal winter conditions.,

23+ Naval Infanbry

a. Marine skl detachments were used to help break the
Mannerheim Line. |

be Rifle Brigades were trained by numerous practice
landings and tanks were employed where possible, In the
defense of Leningrad, operatiohs.were often suspended
because of ice conditions on Lake ILadoga.

Ce North of Feodésia landings were made durlng snow
storms and in 5 degree temperatures. }

4, Flanks were defended by mobile patrols,

e. Infantry compensated for reduced artillery support
by a high degree of maneuverablility and by utilizing snow
cover:to the utmost.

g Stbrms were used as cover to achleve surprise.

e Long halts were avoided on the march,
he Amphiblous operatiéns were directed into port areas

rather than to beaches.

24, Proficiency in Cold Weather Technlgues, After a poor

beginning, Soviet cold weather warfare in World War II improved
with the experience gained in successive phases. In the bitter
cold of the 19%9-1940 winter, the Soviets engaged in the "Winter
War'" against Finland, After the German attack of 22 June 1941,
-they again were engaged against Finns as well as Germéns in

the north, and at the same time fought the Germans eéch winter
in the cold and snow of the western USSR.
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25, Early in the first Finnish campailgn the Soviets sﬁffered
humiliation at.the hands of Finlandi Their equipment was ill
adapfedltoithe conditions of fighting in snow and cold, their
mobility was limited and they failed to maintain the extensive
flank and rear area protection that is essential to winter
warfare, Tactics employed by the deiets were inadequate;
camouflage was seldom used; troops were oondentrated in the
open; large fbrces stubbornly pursued an advance even when their
flanks were exposed, frequently belng surrounded and destroyed;

: and-artillery and armor support often bogged down, leaving

infantry units unprotected in the face of Finnish five.

26, After this war, in which ten Soviets were killed for
every éne Finn, the Soviets set about improving thelr cold weather
tactics and techniques, Elite troops were intensively trained'
~in ski units and, on the Finnish Front in the later phases of

World War II, they rivaled the Finns themselves.

27, The Soviets similarly improved their camouflage discipline,
Firepower was increased and improved through better direction
and céntrol. Specially trained snipers accounted for 25 to 30
per cent of Finnish casualties during trench warfare, Soviet
units no longer hesitated to draw back to prepared 1ine§ in the
rearnr when opposed by suﬁerior or more advantageously disposed
forces. Artillery was made more mobile and flank protection was
extended., The coordination of combined arms was improved; tanks
were employed in substantial numbers, especlally in the late
years of the war; and air support to ground units became more
effective., Soviet proficiency in winter warfare e;sewhere in

the USSR conformed to this pattern of gradual improvement.

283, It is significant that the first and most important
successes of the Red Army against the Germans occurred in the

bitter cold of Russian winter. In the winter of 1941-1042, from
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6 Decomﬁcr 1941 to 1% Appil 1942, the Soviets Carried_out

their first ma jor offcnsive in the area west of Moscow, The
f01lowing winter; in their large-scale attack from the Stalingrad-
Don area in severec cold, the Sovicts succooded in encircling

the German Sixth Army at Stalingrad and in overrunning the frort

;-of'the'German allies, In this operation, between 19 November

192 and mid-March 1943, they created a fluid situation along
a 1,000-mile stretch of the Eastern Front and penctrated up

to 300 miles toward the west.

29;‘On'Christmas of 1945; the Soviets began an offensive
from the arca southwost of Klev., It continued until the thaw
'%tar%éd in March 1944 and led to the annihilation of Gerran
Ainigions in the Cherkassy pocket, the'encirclement of Tarnopol
ahd of the German First Panzer Army, and a sharp rotrograde

‘corrcction of the German front,

30, These and other winter operations by the Soviets were

v hot streamlined, asmooth-working tactical and strategic opera-

tlons, but they were effective and achicved the desired results.
They were characterized by the familiar usc of masscs of men

and material, and success was gained usually at great cost,

31. Soviet cold wecathcr operations, though clumsy, wore
characterizsd hy wltimate effcctivencss, The most important
factor of fthelr success was the oubstanding ability of thc Sovict

soldier to adjust to winter conditions.

32. In.addition to the physical adaptability of the soldier,
the following practicecs were significant in the Soviet Army's
success in winter fighting:

2.+ Deep bonetration by nmobile reconnaissance units;
including frequent surprise raids on rear 5asesror on

enemy routes of communicatior,
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b. Noiseless, well~cémouflaged approaches to cnenmy
positions in the snov.

Q; Skillful inflltration by night and retontion of
territory gained by quick construction of snow positions
"under excellcent camouflage.

d. Speedy moving up of heavy wcapons on improviscd
funncrs. (Usually ski troops or infantry soldicrs using
boards stampcd three tracks into the snow for the horse and
the runncrs, Sincce the Sovict combat vehicles were lightly-
‘built and wido~tracked with high ground clearancc, thoy
wore well adapted for winter movements.)

c.» Surprise assaulbs by tanks suitable for movement
in the snow, with tank-mounted infantry troops whose heavy
weapons arc drawn by the tanks.

f£. Immediate use of snow plows to clear the most
important supply routcs, and the use of light supply
vchicles,

£e Good camouflagc of all movements, even in roear
arcas (camouflagc paint, covering tracks’ by tralling boughs,

falsc tracks, taking cover during the day, cbc.).

Proscnb Training for Cold Weathor Land Operations .

33. Routinc Rotation, There is no evidence of a consclous

cffort on the part of the Soviets to train combat troops
spccifically for arctic and subarctic opcrations, as distinct
'from ordinary winter warfarc. In most parts of the USSR, the
rogular yearly cycle of troop training includes excrcises in |
cxtrcme cold. It is belicved that for the most part no special
tochniques or equipmont arc omploycd, bub rather that ordinary
training is continued undcr these condltions, Therce is

ovidence, however, that when the weather is espcelally bad,

training is somctimes oiﬁhcr lesscned or forcgone completcly,
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34, Bgtimate of Army Forces Iraincd in Cold Weather Opera-

tions, Five Soviet divisions are currently cstimated to be on
arctic or subarctic stations, all in the comparatively mild

western USSR.

354 Sincc most Sovict troops.come from arcas of thc USSR
having cold winters and have part of their training in winter,
it 1is considerodvthat the bulk of the Soviet Army is preparcd

" for cold weather operations,

%6, Therc arc numorous. wconfirmed rcports of Soviet

: tra1n¢no cxerciscs under cxceptionally severe cold weather con-
ditions. Apparcntly thcso are for the purposc of cxperimenting
Wwith now techniques and equipment. The little evidence
avallable goés né further than to polnt to a continping Sovict
interest in the ficld, as results arc rcported to vary from

poor to disastrous.

37+ The only known Soviet Army troops given regular speclalized
- training for COId wecather opecrations arc.the ski units developad
since the Finnish campaigns of 1939-1940. Thesc troops arc

not groat'in nurber and their opcrational tactics arc not uniquc.
Their advantage liQs in cxceptional mobility over snow and they
can be trainod oy employed whercver snow cover limits ordinary

movenent,

Spvict Cold WcathorvLand Warfare Tcecchniqucs

38 Attack Proccdurcs

ae Movement. Beforc the approach march a number of
roads and tracks are laid for difforont types of transporta-
tion. Civilian labor may be uscd to assist the Army in
this task. "Column roads" are built for whceled and tracked

vehicles; cxistiﬁg roads arc improved, but can only bc used

by sleds; and "winter roads" arc laid alongside them,
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"Corduroy.roads" of logs and mats are made to allow artillery
| to deploy. All roads are carefully flagged or marked with
painted luminous stakes.

(1) Ice-bridges are made from brushwood which, with
water poured over it, remains a solid mass well into
the thaw period, For infantry, long planks can be
laid across patches of thin iceY Frozen lakes and
rivers may be used as airfields,

(2) The standard light sled used during the war
by the Red Army was the volokusha, Drawn by two skiers,
it can carry one light or heavy machige gun, a mortar,
ammunition, supplies, or one casualty., 1t can also
be employed as a firing platform for the heavy machine
guil,

(3) Motor sleds, driven by propellers, were extremely
effective both as combat vehicles and for transportation.
The larger model can carry the driver and either four
men with full equipment or 880 pounds of supplies.

Sled trains,'comprising a tractor and up to six sleds,
are employed for transporting supplies. Infantry
sometimes operates in armored sleds, drawn by tanks

or motor vehiclgs. Artillery may be mounted on sleds,
runners or skié. Much use 1s made of pack artillery,
and horsq transportation is oftenAused instead of motor
vehlc“les. \

(4) Tan&s with specially adapted wide tracks operate
successfully in snow up to 20 inches in depth. When
the snow is between 20 and 30 inches deep, their use is
restricted, They move most easily over freshly fallen
snow; a thick crust tends to clog and even break the
tracks, They are provided with special equlpment,
including mats and grousers, for crossing snowdrifts

and ilce-covered slopes.
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(5) Moverient in winter is gencrally slower, as
colunms arc mainly road-bound, except for troops cquipped
with skis or showshoos. If the snow is morc than 12
inches deep the ratc of march is reducced st1ll further.
Owing to the difficulty of rapid dispersal in the cvent
of alr attack, spacing betwcen columms and echelons is
incrcased by day. Motorized artillery and tanks generally
move in independent colwms on the best roads; but in
very dcep snow, in broken country and when encnmy obpo—
sition is expccted, tanks arc distributed among the other
colurms in small groupsvin order to support the in-
fantry deployment. As tank tracks arc clearly visible
from the air, armor scldom addpts any but colunm for-
mation and, if possible, HMoveSs during snowstorms. The
last tank tows a special roller; a coil of barbced wiro
or a trec trunk in order to obliterate the tracks. OSki
units move in a numbor of.parallel groups, in file
or column of fours.

(6) Traffic control posts arc cquipped with supplies
~of sand and with snowplows. Ration and warming posts
arc costablishced on all supply routes, .For the pre-
vention of frostbitce the extremitics of the body are
rubbod with greasc, foct are bound with papcr, infantry
move alternately with and without skls, and troops
watch each other for symptons. During rests special
dotails kcep awake for the solc purpose of turning
slceping men over cvery 15 or 20 minutes to proevent
frecezing.

(7) If the statc of tho roads-is bad, halts arc
mademore frequently but arc shorter. Thore aré no long
halts. Bivouacs arc made in buili~up arcas, woods, or
hollows with protection from thé wind., The Soviets,

with their long experience, show grcat skill in setfing
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up snow huts (igloos) and wind shelters and in digging .
‘burrows in the snow. A common shelter known as the
shalaski can be constructed very rapidly from branches
and twigs covered with snow. _ ,
(§) The following data are taken from Soviet manuals:

Rates of March

Kilometers Miles

_per hour per hour

Infantry - 34 17/8 -2 1/2
“Infantry (Snow over

12 inches deep) 2-3% 11/% -1 7/8
Single skier 6-8 3 3/4 -5
Small ski unit 4-6 2 1/2 - 3 3/4
Large ski unit 3-4 17/8 -21/2
Motor sled . 20-25 12 1/2 - 15 5/8

The rate of march of vehicles and cavalry is approximately

equivalent to that of ski troops.

Days! March (6-7 hours)

| Kilometers ' Miles
Infantry 18-24 11-15
Ski unit 30=40 19-258
Motor sled 100-110 63~69

Thickness of Ice

Infantry can cross ice 4 inches thick,
Medium tanks can cross ice 28 inches thick,
Heavy tanks can cross ice 32=-40 inches thick.

Thickness of Snow-Tanks

Snow under 20 inches; tanks employed as usual,
Snow. 20~20 inches; tanks move only short distances,
snow over 30 inches:; tanks not used,

b. Protection, Protection on the march 1s provided by

groups of ski troops with submachine\guns and volokusha

(small tractor) towed heavy machine guns, mortars, and
antitank weapons. Troops traveling in motor sleds or
tank-drawn sleds can also be employed. All protective detach-
ments are accompanied by strong groups of éngineers to recon-
noiter the ground and organize the clearing and repair of roads

for the main body. When a meeting engagement is expected, recon-

naissance patrols are put under the personal command of senior

of ficers,.who later take charge of the deployment, If tanks are

available, a strong tank group moves in rear of the advance
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guard., Wherc strotches of ice have to be crossed, strong
antialrcraft and flghter protgction is provided and cmergency
crossing cquipment 1s carricd,as therc is a danger of the e
bclng broken by onemy'artillory or bombecr attacks.

¢. Roconnalssancce. This 1s done by troops on skis or,

occasionally, snowshocs. Infantry, in slcds drawn by tanks
or motor vchicles, can bc uscd for long-rangc or sonk
tasks; and motor slcd units for raids and patrolling,
cspecially across icc. Dogs arc ofton cuploycd by patrols.
Groups of pickod‘men vith skis or snowshocs arc cmployed

fop long-range patrols bchind the cncemy linecs., Infiltra-
tion is faciiibated byAthowxxnny's reluctance to man tronches
in the open ground bestwcon ﬂtrong}poinﬁs, Mombors of
patrols carefully follow cach other's tralls, cven placing

their sticks in the same holes. Whon returning, however,

they usc a differcnt routc, their old tracks oftcen being
mined cither by themsclves or the onoty, Even 1n intense
cold thesc troops scldom spend the night in inhabitod

areas but choose thickets, woods, or gullics amd build
improviscd shclters. Partisans or paratroops were somc-
times uscd ;n World War II to assist patrols in cxccuting
their tasks,

d. Preparation, The asscmbly area should be closc

to the . jump~off position so that troops arc not unduly
fatigucd beforc battle by a lengthy and ayduous approach,.
Snow huts and dugouts should be constructed in the asscmbly
arca for warmbth and protcction. In deep snow the jump-off
trench is dug very closc to the cuneny's forward defenses
and éomtimos even outflanks thom. The trenches must be
occupicd for only a very short time before attack,. or the
men may frecze to death. For armor, a jump-off position
with shallow snow is choscn 1f possible. Tank approach
routcs ave very carcfully rcconnoitcred and markcd. Every-
thing is paintcd white and pecrsonnel arc glven whitc canouflage

clothing.
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(1) Collecting posts are set up close to each other,
if possible in huts or villages. Sledges and stretchers
on skis are used for the evacuation of wounded, and
stretcher~bearers and first-aid parties have skis,.
Every effort is made to keep the wounded warm with
fur rugs, ,

(2) During artillery and air preparatlion the main
ijéct is to prevent the enemy from getting rest and
wafmth. In order to keep up constant bombing éttacks,
landing fields are prepared close to the front. Ailr-
craft are regﬁlarly mounted on skis, ~

¢+ The Assault. The Soviets take advantage of unfavorable

weather conditlons in 1aunching tactical assaults with small

unitse. Pians are flexible so that they can be adapted to

sudden changes in the weather,

(1) The attack is initiated by shock groups of sub-
machine gunners, who usually operate on skis. The
first infantry wave atéacks without skis if the jump-
off position is close to the enemy's lines, if the snow
is less than 12 inches deep or has a hard crust, or if
there are obstacles whibh would make skis an encumbrance.
When skis are not worn, squads are detailled to bring
them up in the rear of the leading troops. The second
and third waves and the reserves nearly always consist
of troops on skis, and groups of skiers with support
weapons are formed for attacking strong points. . The
interval between waveg 1s reduced, especially if the
snow is more than 12 inches deep. _
(2) Close support is provided by the artillery mounted
on skis, runners, or sleds, with accompanying detach-
ments of infantry to help them forward. Self-propelled
gans and tanks are used in preference to ordinary
SECRET

SECURITY INFORMATION :
JIC 589/1 - 21 - Annex

(Page revised by Corrigendum - 11 December 1951)

000311



Documen_t disclosed under the Access fo Information Act
_ Document divulgué en vertu de la Loi sur l'accés & informatior

SECRET
SECURLTY LINFORMATION

i

artillory. Infantrj;éupport wecapons are oftcen sub-~
allotted to platoons. Armor is not split into small
groups but operatcs in mass, Tanks advance on a broad
front, usually in two waves, and as far as possiblec
in~a straight 1ino.. They gencrally choosc ground where
snow is shallow. Tank and mechanized units are givcn
especlally strong support by artillcry, antitank
weapons, and infantry—support weapons, and arc always
acconpanicd by ski units.

(3) The favoritc mancuver is an outflanking nove-
ment by the main forces with a holding action from the
front. If an attack is unsuccoséful the troops often
rcrain in slit tronches in the snow until nightfall,
when they re-group and launch anothor cffort. The
protection of're-grouping is onc of the gpcclal tasks
of ski troops. N

f. Exploitation and Pursuit., Thc last phasc of the

attack is usually a widc outflanking and cnvcloping move-
ment largely coxecutcd by skl troops and motor sléﬁs.
Cavalry, tanks, and motorized infantry arc cmployed only

if the snov is less than 20 inches dcep and if There is an
adcquate road nctwork. Bold thrusts to the rcar by cven
small ski groups may have decisive rcsults. The skiers
receive the closest possible support from armbr and artillcry.
The spécial tagk of the artillery is to kecep the encny away
from the roads and arcas of shallow snow, and cfforts are
made to attack colummg at points where they cannot deploy
because of the state of the ground. Aviation is used not
only for attacks on rear arcas and reserves but also for
supporting ski spearheads making decep penetrations beyond
the range of their own artillery and in country unsuitable

for tanks.
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39. Defense Procedurcs. Strongpoints and "defense focal

points" are located, if possible, in wooded countryside with
nunerous bullt-up arcas for‘billeting purposcs. The main
defensc line ié norrally on; or 1n rear of, natural obstacles;
all cover forward of the line is destroyed if possible, a0
that the' enemy’s forces, obliged to remain in the open,
becone weakened by thelr privations. In the sanme way it is
considered good policy to locate the main defense line, or
vital parts of it, on high ground, as cncmy troops attacking

uphill become exhausted more rapldly.

40, Since troops cannot operaté avay from shclter for long
periods, the maintenance of continuous fire cover for the whole
of the ground forward of the main defenscs is often impossible;
active patrolling is, thorcfore, maintained throughout the
24 hours by ski patrols. Obstacles and mines are laild in
front of the forward position and are sppplementcd by defensive

fire from artillery and mortars.

41; Reserves arc kept under cover in billets or dugouts
and are given training on skis to increase their mobility.
Ski-runs éro often constructed for them in the most likely
difections in which they may bc employed; thesc ski~runs arc
provided with obstacles that can be hastily crected to block

them in an encrgency.

42, Enginecers play a vital role in winter defense; in the
preparation of billets, dugouts, and winter camouflage, and

in road maintenance along the lines of cormmunication,

43, Artillery (including mortars) has the special task of
denying to the onémy the usc of roads and villagecs, forcing

him to spend as much time as possible deploycd in open country,
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L4, Routes for tanks are carefully reconnoitcred, preparcd,
and maintained. Measures for warming up tank cngines and

arrangcrents for duick starting are constantly under revicw.

45, Maintenance of Equipment. Little is known of Soviet

adaptations of normal raintenancce tcchniques to arctic and sub-
arctic weather, beyond the cumploymont of shelters for warming

cquipment and protecting technlcians,

‘ 46, Intelligence Opcrations. Sovlet doctrine stresszes

various means for effccting reconnalssance and intelligence
collection. Parachute patrols of two or threc persons cquipped
with a radlio were froquently dropped on the Finnish front to
obscrvé and repoft road movements. vSki troops were widely

used for recar arca and flank roconnailssance. The use of assault
roconnaissance to scize and intorrogate prisoners was a cormen
practicc on the northern front in World War II. Although aerial
roconnaissancevis exceptionally important in operations over
snow, the Soviets had 1little success in this filcld against the

Finns, possibly duc to poor photography and interprctation

techniqucQ

b7, Qf importance in cold rcgions, as clsewhere, 1s the
intelligence capability afforded the Soviets by the cxistence
of Communists and fellow travelcrs in most forcign--and

potential enemy--countrics,.

Sovio? Equipmcnt a8 Related to Cold.WQaﬁhor Land Operationg'_
L8, Most standard Sovlet weapons and othor equipment appear

to be usablé or adaptable for cold weather opcrations. The

limitations of deep snow or mud, however, naturally provent

the full usc of Soviet motor vehicles. No wheelcd 6r.track0d

vchicles specially deslgned to overcome these difficulties

have beon rcported, although such may cxist.
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Qe Smail Arms. The simplicity of Soviet small arms,
particularly the submachine gun, contributed to their per-
formance in cold weather during World War II. Some German
corbat reports attributed the coﬁparative éfficioncy of
Soviet small arms to the loosencss of their moving parts.
In contrast, the Germans suffered from failurc of the bolt
action of their rifle to closc its brocch due to ice forma-
tion on the bolt-hecad, and the MG 34 machine gun was

~ particularly troublesome with tho screw throads on its
rotating bolt—head. The German MG 43, however, with its
new and "1Qoéely fitting" bolt-head, was much more satils-
faCtory, but this, it appears, was more by good luck than
as a result of design agalnst arctic conditions.

b. Artillery. The Sovliets arc well pracﬁiced in the

usc of arctilc lubricants for artillery, as wcll as in the usc
of special rccoil fluids, Thelr use of artillery is facili-
tated by the readincss of the troops to improvise skids and
transport sleds to overcome the difficulties of movement.

. WCight of firo with lightness of weapon 1s achieved to some
extent by the employment of large-caliber mortars in for-
ward artillery rolcs. Thc Sovicts now have 120mm and 160mm
mortars for this purposé..

c. Armorcd Vehicles. The Germans credited the Soviets

with maintaining a high degrce of readlness of afmored
vehicles in winter by applying simple and well-known nethods.
Theso mothods include digging tanks into the snow or ground,
oovering them with tarpaulin, and hcating the enclosure thus
formed; the usc of spcclal tank heatcrs and lubrilicants;

and the dilution of lubricants with aviation fucl. Hero
again the simplicity of tho Soviet armored vehicle 1s a
useful contributing factor. Only ono type of engine is

uscd for both T-34 and JS-3 tanks and modium and heavy
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self-propelled guns, a rugged; l2=cylinder diesel. The
Soviets have found torsionwbér suspenéions and enclosed
spring systems to be the moéf suitable for winter operations,
The Soviet dual=starting systéms; electric and pneumatic,

are another useful feature in cold climates where the
efficiency of §torage batteries deteriorates with drops

in temperature.

d. Transportation Vehicles. Soviet transportation

- vehicles are mainly copies of United States World War II
vehicles.and possess no speclal advantages for winter
mobility. Normal elementary coid weather operating pro-
cedures, such as the use of skid chains, cab heaters, and
speciél lubrioants and fuels, are employed by the Soviets;

~but without any outstanding measure of success, A variety
of sleds, ranging from Individual hand sleds to propeller-
driven motor sleds, are used,

€. Transbortation Equipment. Standard Soviet railway

equipment 1s generally adaptable for cold weather operations
with little or no special mgdifioation other fhan the use of
special oils and lubricants, Diesel locomotives require a
built;in heating unit for opération in arctic temperatures.
There is no indication, however, that_the Soviets operate
such diesel equipmegt in arctic areas,

_ . Quartermaster., Standard items of Soviet quarter-

master issue are adaptable for arctic and subarctic use.
Field kitchens, bakeries, and other organizational equip=~
ment are modified by placing skis or runners qnder~the wheels
or by replacing the undercarriages with sleds. Mechanical
simplicity\helps prevent breakdown under.adverse climatic

conditions, For individual use, special~lssue clothing and
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cquipment of efficient d§sign is available. Snowshoes and
skis are provided foriindividuai movement. Among the recent
research and development programé carried on by the Soviets
are the following:
\ (1) Improved ski waxes,
(2)_Rﬁbber de-icer worn between the sole of the

shoe and the ski for breaking away accumilations of

snow by flexing the foot,

(3) Electric cabinets for drying damp footgear. |

(4) Drylng of wet footgear by ultraviolet radilation,

(5) Double-wall tents of canvas with heated floors.

(6) Light rubberized silk swimming suits for arctic
survival klts, )

(7) Double-wall stoves,

(8) Use of skins of sea animals in.place of leather,

(9) Special cottonQpadbgd textiles,

g. Enginee;: The ;haracteristics of Soviet engineer
equlpment are comparable wiph those of the engineer equip-
ment of other modern armies, No information is available
on the designing of any speclal engineer equipment for
arctic use except for a tilt igniter rod for an anti-
personnel mine,

h, Chemical. Authentic data on the cold weather per-
formance of offensive and dgfensive Soviet chemical warfare
cquipment are not available, In view of the fact, however,
that the Soviets have conducted scientific investigations
in polar regions for many'years; it is believed that
thelr arctic equipment for chemical warfare is at least
as good as that of any other army.

q _(l) The performance of the Sovliet gas mask in arctic
and subarctic environments 1s considered comparable to ]

" that of the United States gas mask, which is quite
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satisfactory, Protective clothlng may be consldered
to be quite satisfactory in general, subject to limita-
tlons imposed by the quality of the material,

(2) Many war gases may be used under apbtlc and sub=-
arctic conditlons with effectlveness, The method of
dlssemination is.more likely to be by aircraft gpraying
apparatus thén by ground contaminating vehicles.

(3) As with other modern armles, the transgportation
and storage of gag munitions which canvbe used under
arctic conditlions by the Soviets do not present any

'egceptional or unusual difficultieé:

1y Medlcal, It is known that there have been at least

five Boviet medical expéditions Into the arctic area,
during which 1t Ls probable that medical equipment items
were fielq tested., No report of the results has become
available, however, and there 1is no evidence to suggest
that significant progress has been made in the design o?
gpecial mediqal equipment for. arctic use, 2

J. Signal, The deslign of tactical commdnications equip-
ment in the Soviet/A?my ig greatly'lnfluencéd by cold
weather conditlions, and most'standard items of such equip-
ment Wlll~function satisfactorily ln arctlc and subarctic
operationsJ ‘Equipment 1s simple, functional, and of rugged
constructlonl Laboratory testé on recent models of Soviet
radios have reveaied unusually good cold weather characteristics,
The uge of nickel-cadmium batterles 1s widespread, with
thelr advantages of longer life, smaller internal leakage,
practiqally~unlimited ghelf-1life, and superlor cold weather
characteristics., Lower draln tubes enable Soviet radios to
be operated continuougly for approxiﬁately 60.hour$,_
compared with 24 hourslin gimilar United States sets. All
Soviet tactlcal radios are built with a‘counterpoise to

eliminate the need for a natural groundf‘
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o _
ﬁogis@ics in Relation;to Soviet Cold Weather lLand Operations

49, Transportation; Slnce snow, mud, ice, and cold milltate
agéinét ease and swiftness of movement in the Far North, an
exéeptlonal'straln ls placed upon the exceedlngly limlted
roéds and rallvays of the reglon, |

! .
1 a. Rallroads, Sparse population, absence of lLmportant

‘settled communities, and limited economlic potentiallties
|
|
%the Far North, Moreover, rall constructlon and malntenance

are the basicAfactors precluding railroad development 1n

|15 especlally costly ln the reglon, Great as the difflcultles
| . . .

‘are, however, 1t 1ls possible to construct rallroads in the |
 Far North with speclial techniquea., Malintenance Is exceséive,

gand constant survelllance must be maintalned over every mile

of track so that repairs can be made before rolling stock is

damaged. Rallroads nevertheless are more practicable for

year-round transportation than are highways or cross-country

movement, During the fighting on the Kola Peninsula in

World War II, the Soviet Murmansk railr@ad wag a princlipal
factor of military power, The fact that the Soviets were able

to hold 1t and keep 1t open for traffic Through most of the

war was an important element in thelr success, Three rail-
roads serve the northern areas of European Russia, The

; Leningrad-Murmansk rallroad has a branch just south of

| Kandalaksha that connects with Kemi in Finland agd with the
Scandinavian Penlnsula, A branch from Belomorsk, along the
, gouth siée of the White Sea, connects with the Moscow-

; Arkhangelsk}llne; The latter ralilroad also has a branch

- from Konosha to Kotlas, connecting with the Kotlas-

Vorkuta line, and a branch from Vologada,
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comnecting with ILoningrad, The Kotlas-~Vorkuta railroad
is being oxtended (and may be completed) to Kara on the
Arctic coast, This last railvay has been uscd minly
for the transportation of coal, but it could be used to
support alr installations in the Kara region.

b. Highways. Roads are cven morce difficult to maintain
under arctic and subarctic conditions than arc railroads.
Firm roadbeds arc rcquilsite for.northern hlghways, making
the scarcity of rock and gravel in somc arcas a_primary
problems In subarctic rcgions where timbor 1s available,
corduroy roads arc bull¥, During World War II, corduroy
roads over mud and swamp wore the most imporﬁant static
improvisation of thc Russian campaignse.

(1) In wintor, roads require special maintenanco
sor%ico. Snow plows nust be kept constantly at hand.
Regt stations with warm quartcrs must be cstablished
at short distances along the roads for drivers and
maintenance pecrsonnsl in casc a blizzard gtrikes or
motorlzed cqulprent becomes stallcd, In wartime these
arc invaluablo for use by troop units on the march.
Telephone lino% must be strung along roads, especially
in wartimo;withirequent cutoffs so that road conditions
and other emergoncy infofmation can be quickly rclayed.

(2) Winter roads, particularly if they arc improvisecd
for military purposcs, my nqt have a dofinite coursc.
Heavy snowfalls and drifts ray make regular routes
impassablé, cspecially where defilecs or roadcuts are
filled with snow. The best routes are over windswépt
heights, avolding populatod localitics_to reduce the
incidcence of snowdrifts. DMarkors arc an adjunct of
winter roads, and after a blizzard they may have to
be moved to a new course if it is botter cleared than

the old route,
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(3) In summertime, fpads are severely affected by
the thawing of soill mdi§ture ana dtow cover, The
Germans found that even the féew Soviet hard-surfaced
roads in the North sometimes were impassable during a
thaw, Use of roads in the mud period, even though
possible to a limited extent, was found to be
impractical except during night frosts and early in
the season. Continued use turned muddy roads into
impassable mires, and the ruts and ridges formed Dby
passing vehiolgsvbecame cement-hard obstacles after
the road dried, The Soviets always traveled alongside
roads in the muddy season to preserve their greater
usefulness when thoroughly dry. This practice was

. quickly adopted by the Germans,

(4) "The muddy season", Marshal Timoshenko is reputed
to have told Stalin at a military conference in 1941,
"even ore then the winter, wili help to destroy the
Germsns." Judging from German war reports, this
prophecy was well reasoned, Ali movement was paralyzed,
at least during the worst part of the mud season, and
speqial "ma veriod suppiy dumps" had to be established.
such supply as could be maintained at all under mud
conditions relied on horse-drawn carts and other slow,
tedious means,

(5) During the Finnish campaigns, vast trackless
Wéstes were completely ignored by both sides in summer
and winter. There were five key roads in this region,
and the broad spaces_between them remained virtually
untouched by the war. Road networks in the USSR are
relatively primitive and undeveloped, especially in
the Sovie& Arctic and Subarctic. Many existing roads
are ordinary dirt paths, entirely unpassable by wheéléd
vehicles during long periods of the year because of
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50.

rain or snow., Long-distance movement of passengers
and freight by highway is negligible anywhere in the
Soviet Union and virtually nonexistent in the Soviet
Arctic, Some use is made of caterpillar trains and air

sledges in the Soviet Far North.

Clothing. The Soviets issus various kinds of special

clothing for cold weather fighﬁing, the amount and type depending

on the

woolen tunic and breeches, worn beneath the ever-present

severity of the weather. For mild winter weather, the

military overcoat, and woolen-cotton underclothing are con-

gsidered sufficient. Adjustments to changing outside tempera=-

tures are made by the "layering" principle--garments being

‘added or taken off as the sltuation requires,

for

a. Various items of standard Soviet lssue are suitable
use in qold weather operations. They are as follovws:
(1) Standard winter cap (wool) ushanka.
(2) Knitted toque, with extra flap sewn horizontally
around it from ear to ear, |

(3) Mittens, three compartment type, fur or moleskin

lined,

(4) Two-piece cotton padded, quilted suit consisting
of jacket (single-breasted, fastening down the center
by means of tabs and buttons), aﬁd breeches of the same
material, fitting tightly around the bottoms of legs.
The suit fits loosely and can be worn over either
regular winter uniform or the long winter underweab.

It is light in weight, suitable for combat, and fairly
comfortablée at low temperatures.

(5) sheepskin coat, the shuba, consisting of a
leather coat with fur lining, single-breasted, with a
wide overlapping at the closing which is fastened by

concealed hooks.,
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(6) All-felt, knee-length boots, the valenkl, for
wear in dry-cold climates, made of thick rolled felt
vabout one-fourth inch thick in the leg portion bﬁt thicker
C in the foot and sole. They are worn with as many woolen
| foot-wraps as needed but must remain loose-fitting as |
a precautimnagainst‘freezing. For wet cold, a modified
form of valenki is worn, having the shoe portion covered
with rubber. _
b. For extreme cold, maximum protection is provided .
' by the "arctic" uniform which consists of the following:
(1) Heavy cotton quilted jacket lined with reindeer,
fox, or dog fur, with a fur-line collar.

(2) Heavy cotton quilted trousers with lining
extending four inches below the trousér legs forming a
‘tight cuff, and reaching well abbve the waist.

(3) Knitted wool turtleneck sweater worn underneath
the Jjacket and trousers,

(4) Arctic overcoat, a one-piece reindeer-skin
garment extending down to the ankle. Its sleeves are
slitted so that they can be rolled back tb expose ther
hands., | )

(5) Fur-lined mittens.

(6) Polar fox skin cap with 1i-foot flaps on each
side for wrapping as a muffler,

(7) Quilted wool cap lined with imitation fur.

(8) Arctic boots; reaching to the thigh, with felt
soles and heels. The shoe portion is made of leather,
and the upperé are made of dog or other skins sewn
together with the hair portion of one turned toward
the leg and that of the other turned out. The boot
has a leather strap which buckles over the instep, a
leather strap just below the knee, and leather loops
at the top for fastening to the belt,
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(9) Socks made of sﬁeep or dog skins, worn inside
; the boots.
¢. The "mountain" uniform, which also may be worn in
7 cold weather operations, is a specilal storm sult made of
waterproof and windproof material. It consists of the
followings double-breasted, hip-length, loose-fitting
Jacket; full-out woolen tréusers, with two hip pockets.
The storm suit is worn over the padded or quilted sult when
protection is required from windstorms, snowstorms or low
temperatures. ’
d. Four types of camouflage uniforms are ﬁsed, as follows:
(1) White, two-piece sult consisting of trousers
and'jaCKet with hood.,
(2) Mottled green coverall.
(3) Two-piece mottled suilt with a hooded cape.
(4) Reversible mottled green-white suit of rubberized
fabric,
Se An evaluation of the protecti?@ qualities of these
special'uniforms may be iInferred from the fact that cases

of frostbite, of which the Soviet Army has very few, are

blamed on poor mnagement and carclessness,

51. Shelter, The avility of Soviet troops to make com-
fortable shelters vith little or no special equipment wasg an
important factor in the conduct of winber’opérations in ,
World War IT. Fop warmth and shelter they used tents; shields;
huts, and dugouts. If lumber was nos avallable, dens and
various types'of huts were bullt in “he snow, using snow;
ice, and/or'frozen ground. Regulatién Soviet equipment and

~ techniques for cold weather shelters are as follows?
(i;\\ ‘a. The standard Soviet winter field tent consists of
two one-pilecec canvas tents, one inside the other. It is

supported by one'center post and is fastened to the gfound
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by tent ropes tied to metal pegs frozen into the ground.
It is heated by a portable stove,
b. Soviét troops rely heavily on improvising shelters
out of vwhatever 1s available., Huts of various sizes are
| myde of wooden frames covered with bhranches, snow, and
! ' sometimes shelter halves or tents., The following types
of shelters are also known to be used: | A
(1) Shields of slanted "walls" made from wooden
polés or trees covered with snow, branches, or tent
canvas. They are of single or double type. OStructures
are heated by placing two burning logs, one above the
other, on the lee side of the single type, or in the
centér of the double fype.. These fires are reported
to provide a'émall glow with suffiéient heat for 24
hours.
(2) Round huts, constructed from wooden poles and

covered by shelter halves, branches, etc. A fire is

bullt within; smoke escapes through a hole in the upperl
‘part of the structure.

(3) -Dugouts of various sizes covered with logs or
unfinished lumber., Fireplaces are improvised at the
ends of tunneling upward to the top of the ground to
form a chimney.

(4) Snow huts of the igloo type, built from blocks
of firm snow. Thej are heated with fuéls such as
kerosene or charcoal which do not require a flue.

(5) snow dens built from lumps of firm snow, or dug
in snow drifts and covered with wooden rods or skis,
matting, and a layer of snoﬁ. The walls and floors
are also covered w;th a layer of brush, matting; or
strave. Reportedly, the temeperature inside may be
maintained at 2 to 3 degrees above freezing by the warinth

of the occupants alone.
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¢+ The Soviet Army has atteﬁpted to devise adequate
drying shelters for clothing; footgear, etc,, by using
dugouts with two fireplaces and campfires with steeply
sloped shields, The effééfiveness of these lmprovised

- sheds 1s not known.

'52.Personne1. The Soviet soldler, as an individual, has

an exceptional abllity to adjust to the-circumscription of
personal life in warfare generally, and cold weather warfare

in particular., His feeling of personal inadequacy to overcome

gituations, however unpleasant, results in a stolid complacency

that 1s difficult to Western man to comprehend or equal.

55, This Soviet peculiarity is abetted by the physical
realities of 1life in the USSR, which go a long vay toward
preparing the Soviet soldier for life in the cold of northern

vastes.

54, Winter 1n the USSR generally duplicates the condltions
of military operations in cold weather. As far south as the
southern Ukraine, intense cold and deep snow greatly restrict
normgl working end living habits. Before and after the winter
season, deep impenetrable mud prolongs the period of enforced
inactivity. Most of the Soviet population live in sﬁall com-
munities far.from cities, and therc is a lack of good roads
connecting these communities with the cities or even with one
another. As a result, isolation, accompanied by inactivity
and 1little or no recreation or entertainment, becomes the rule

rather than the exception for life in the USSR.

55 During World War II the ability ef the Soviet soldiler
to 1live and fight in cold weather was a notable factor making
for the ultimate success of Soviet arms. The German soldier
felt lost and depressed in the long cold winter nights of the
barren north., The Soviet's adaptability to these circumstances

gave hima marked advantage in terms of spirit and morale.
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56, Physical LimitationSs From a military point of view,

the physical limitations imposed by arctic and subarctic
weather are reflected in increased ration requirements, de-
creased abillty to march and carry loads, and susceptibility

to frostbhite.

57. & Soviet writer (M. Belyakov) has recormended a dally
ration of 5,500 calories for hard expeditionary work, and the
quantity of food to be distributed as 160 grams-of proteins,
240 grams of fats, and 900 grams of carbohydrates, It is
likely that this dally ration, or something approaching it,
has been made standard for military groups operating in
gimilar conditions. Soviet literature on the arctic shows
that the Soviets have developedbantiscorbutic vitamin con-
centrates out of materials readily available in the Far North,
especially coniferous necedles, .They have reported to have

- used such concentrates with success in the war against Finland.

58+ Soviet doctrine requires special attention to physical
conditioning of troops for cold weather., This can only partly
compensate for the rapid exhaustion caused by winter conditions,

however,

59. Precautlons against frostbite are stressed by the Soviets
and arc well known to most troops, Special care of clothing,
observation of fellows, and other measures are maintained by
strict discipline. Occurrence of frostbite is séverely ' |

punishable.,
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III, SEA OPERATIONS

Analygis of Previous Soviet Cold Weather Campaigns

60, Naval Tactical Doctrines, Soviet tactics and techniques

of naval warfare during World War IT were infquor to those

of the German and Anglo-American naval forces. The Soviets
became acquainted with Anglo-American operatlonal prgcedures
during this perlod and attempted to make use of them., However,
in sltuations where they did not apply Anglo-Amerlican tactlcs,
the Boviets seemingly lacked set procedures of fheir own and

operated rather along a "hit or miss" pattern,

61, Soviet naval operatlons in arctic and subarctlc areas
during World War II were for the most part confined to submarine
attacks off the Norweglan Arctlc Coast and the Barents and
Karae Seas, Operating with an eatimated 20 to 30 submarines;
about one-third of which were constantly maintained at sea;
they sank 45 to 60 ships, including 12 to 15 escort vessels;

losing about 12 submarines in the process,

*

62, Compared with the Baltic theater of war, SovietAsubmarines
in the Arctic were more actlve and far moré guccessful, Favorable
conditlons Ln thls area pointed up thelr speclal abilitles rather
than thelr weak polnts. Though the Soviets showed remarkable
initiative, a considerable lack of capablility was also evident
due to insuffliclent battle operating experience and doctrine,

It 1= true that they had no opportunity to prove thelr abilities
in the_caurse of large-scale operations, glnce Soviet submarines
apparently operated independently of each other, with no close

formations (packé) headed up by an accompanying group commander.
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63. Compared with present day American operations, cooperation
between air and submarine or surface units was virtually non- )
existent., With the exception of the heévily armed lcebreakers,
Soviet surface units In the Arctlc were even less effectlve
than the submarine fleet: Operations were conducted on a
small scale and consisteq chiefly of escort duty fopr Lncomling
Lend-Lease convoys and occasional MIB attack against German
convoys along the Norweglan coast, However, both surface and

submarine minelaying was carrled out with great skill.
64. (Not used.)
65. (ot used.)

66. Although Soviet tralning, marksmanship, tactlics, and
warfare techniques in the Arctlc werc congidered poor during
World War II on the whole, 1t must be assumed that the
Ruselang have made every attempt to develop and turn to good
use thelr experiences and knowledge learned during that period.
Experience acquired in subssquent operations along the Northern
Sea Route, coupled with Increased numbers of trained personnel
and an expandedvnaval building program of ships capable of
arctic operations (including large numbers of lcebreakers)
add'up to a SovLet capabillty to conduct naval operations in
arctio and subarctic areas on a level which s believed‘to

be equal, If not superior, to that of the United States.
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Present Training

. B
67. Routine Rotation! It appears doubtful that the Soviets

follow any systematic pléh:of roﬁating naval personnei between
duty in the Arctic and eléewhere. This conclusion is based upon
the known Soviet addiction to excessive specialization of naval
personnel, which, at least in the case of officers, is far greater
than that of the U.S. Navy. The Soviets definitely recognize o
-that arctic naval warfarevrequires certain special capabilities,
It would be cohtrary to their normal practice to train larger

numbers of men in the Arctic and to send them elsewhere to serve,

68, Some rotation, especially of officers, probably takes place.
A ship might conceivably move between Leningrad or Vladivostok
and Murmansk without any change in personnel, This vould provide
some cold weather experience for personnel, However, it is not
likely that such rotation of vessels would be prompted by the
desire to train pe?sonnel from warm water Soviet fleets in cold

weather operations,

69. Soviet naval personnel are constantly enjoined to study
their "marine theater", The implication of this injunction would
appear to be that once having been assigned to a certain theater,

a Navy man serves out his term in that place.

70, {Not used.)
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71. Bstimate of Soviet Forces Afloat Trained in Cold

Weather Operations, For at least eight years before World War II,

the Soviets haq ample opportunity to traln naval personnel in
arctic warfare, The Northern Fleet, based on Arkhangelsk and
Murmansk, was created Ln 1933, In planning its objectives, and

in training its personnel, the Northern Fleét wag able to draw
upon the facilitlies and experlence of GLAVSEVMORPUT (an

adminligtrative organization for the operation of the Northern

Sea route).‘ The latter was equipped with valuable’hydrographic
information, Lcebreakers, a communications network, and lce )
reconnaissanqe planes, ag well as skilled personnel which could,

Lf necessary, be mustered into naval service.

%2; Desplte thése advantages, 1t appears that the opportunities
to traln in arctic surroundings wore not fully explolted., At
any rate, the Germans who fought the Russians L the Arctic noted
evidencg of both important capabilitles and deficliencles, For
example, ilcebreakers of GLAVSEVMORPUT which were partially
mugtered into the Navy In 1941 were formidable opponents, Thelr
crews were excellent marksmen with antia;rcraft guns, and
showed.great zeal in pursulng submarines, In general, the
Germansg found thelr opponents able to navigate ékillfully under
arctlic conditlons, and capable of wilthstanding the severe
climateg Otherwlse, Russlan personnel appeared t> be poorly

trained.

73. It appears highly likely that since 1945, the Northern
Fleet has sought to remedy some of these deficlencles. A falrly
conglderable network of naval schools has been established in

arctlc reglons, including thosg located at Solovetskiy Island,
Arkhangelsk, Murmansk, Vayenga, and Petgamo, In additlon to
regular shore schools for both offlicers and enllsted men,

submarine schools have been reported at both Arkhangelsk and

Murmansk. -
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74, In general, there can be no doubt that the Soviets have
trained personnel in the Northern Fleet fitted for arctic warfare
as such. On the other hand, it may be doubted that wealkmesses

demonstrated during World War II have been completely overcome.

Cold Weather Naval Operations -

75. Weather Forecasts. ?ecause of the extraordinary conditions
which prevail in the Arctic, adequate weather forecasts are
egsential to the successful operation of naval forces in this area.
By keepinquontinuous observations of meteorological conditions,
adequate forecasts and recommendations can be made with good
réliability. An extensive system of weather stations has been
established by the Soviets along the Northern Sea Route for this

very purpose,

76. The‘use of aircraft in daily weather reconnaissance flights,
the location of automatic weather stations in remoﬂe northern areas
ahd the establishment'of surface stations on ice islands, can
contribute appreciably to more'accurate weather forecasting. The
employment of submarines within the polar'ice pack épehs enornous
vistas'with respect to weather forecasting within the Arctic
region. All of these means for gathering weather infgrmation are

*

believed to be well within the capabllity of the USSR,

T77. Maintenance of Eguipment, The Soviets have demonstrated a

capabilipy to maintain equipment for air and sea operationsg in
extremely low temperatures. 'This capability hés presumably been
increased since World War II, However, daily.maintenance will
require some kind of shelter, and periodic inspections and msjor
repairs will involve moving vessels end aircraft, if possible, to

bases where the work can be done,

78, Mobility. Naval operations in the Arctic obviously are
limited by prevailing ice conditions., The Soviets, perhaps more

than any other nation in the world, have been keenly interested in

~
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the study of-néval operations in Arctic ice., From their diligent
research and experimentation in this field, the Soviets have
acquired.a vast fund of arctie "know-how", which they have put to
practice, The mos? notable of these accémplishments is the
Northern Sea Route, the development of which emphasizes their
cepabllity of moving naval forces through arctlic regions despite )
the‘many ﬁavigational difficulties, This capability is, of course,

circumscribed by the avaeilability of ilccbreakers and the limits

of the navigational season.

79. Navigation. Navigation in Arctic waters differs sub-

stantially from that of other oceans. In this region, tips of the
warm equatorial currents meet cold water flowingvfromlﬁhe Polar

ice cap and cause peculiar stratification of the water., The
cooling of the alr over the lce results in strange fogs, mirages
and distorted picturés.‘ During certain periods of the yéar;
celestial navigation is extremely difficult because of cloud gover,
lack of visibility of the horizon, and uncertain qorrections for
atmospheric refractioﬁ in the high latitudes. The proximity of the
North Pole creates apprecciable alterations of compass deyiafion.

Difficulties wilth gyro-compasses also have been reported,

80. Radio cOmmunication suffers considerably from magnetic
storms over the arctic reglons., Moreover, particular ceution must
be exercised in navigating along the ice edge and rocky coasts
which have been scantily surveyed. Varying currents and inaccurate
depth data'on charts pose additional problems to dead reckoning
navigation, However, the Soviets probably have equipped thelr
units with better and nore accurate hydrographic materials than

those which are available to forelgn mariners.

81, Rader has tremendously increased the capabilities of
navigating and piloting under bad weather conditions., Radar, as
well as SONAR, providgs e means of ice detection under conditions
of reduced visibility. On the fringes of the pack and in areas
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where 1cebergs may be encountered; surface search radar willl detect
icebergs at distances sufficient to avoid collision. The Soviets
are known to be producing radar and are believed to be capable of

- producing equipment similar to thé_U.S. LORAN and SHORAN.

82, The navigation of submarines under ice is an especially

difficult problem., The Soviets undoubtedly are engaged in ‘

studying special méans and methods of underwater navigation. U.3S,
Naval studles of submarine underwater navigation probably will
indicate possible Soviet methods, One promising U.S. method is an
inertiai system which should provide an accurate'track.(with a
.position accurscy of one mile) for a perlod of as loﬁg as 48 hours
' aftef leavingia reference point, Another method under investiga-
tion by U.3. Naval forces involves the use of. deep-water detona=-
tions from specifically located reference points at specific times.
- This latter method may permlt positions to be determined with an
éccuracy of approximately five to ten miles, A third method under
investigation by U.S. forces involves the use of very-low-frequency
tfansmitters and may be operated concurrently with scheduled radio

- broadcasts without interference thereto.

83. U.S. studies have revealed that very-low-frequency trans-
mission allows reception by submarines while submerged to antenna
-depth of about 22 feet, thereby making it unnecessary for the
éubmarine to surface in order to obtain a fix. Furthermore, since
VLF 1s not susceptible to disruption by ionspherib disturbgnées,
complete reliable coverage of Arctic areas can be provided.
Present U.S. LORAN facllities do not provide such coverage, nor
can the frequencles employed be feceived while the‘submarine is
submerged. It is presently estimated.that this VLF navigational
system (RADUX) should have a range of 3,000 miles with a five-mile
accuracy 50 per cent of.the time, and & ten-mile accuracy fof

95 per cent of the time., It will not be available to U.S. forces
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before 1954, In conclusiony if‘thb éubmerged navigation problem
can be adequately solved, the ektensive use of submarines in the

Arctic is indicated.

Soviet Naval Equipment as Related to Cold Weather Operations
84, General, There is no information available on special
fittings to naval vessels or their equipment for operations under

arctic or subarctic conditions.

85, The Soviet Northern Fleet currently includes the following:

N O

Modern Light Cruisers 3 Obsolescent Medium~Range Submarines
Modern Destroyers 6 Modern Coastal Submarines
Obsolescent Destroyers 340 Conventional Type Aircraft

5 Obsolete Destroyers 1 Gunboat

3 Modern Coastal Destroyers 31 Submarine Chasers, Large

B»Coastal Minelayers 38 Submarine Chasers, Small
17 Minesveepers 116 Motor Torpedo-Boats

9 Coastal Minesweepers 29 Motor Torpedo-Boat=-Chasers
3 Auxiliary Minesweepers 6 Infantry Landing Ships

13 Miscellaneous Auxiliaries U4 Utility Landing Ships
29 Modern Ocean Patrol 2 Medium Landing Craft
' Submarines

86. There 1s a certain reinforcement pbtential in the form of
transfers from the Baltic andrPacific Fleets., Local facilities
can producé destroyer type vessels and below; cruilsers and other
large warships still have to be drawn from other fleets or forces,
Coastal patrol énd coastal warfare types could be converted from

small merchant ship types.

87. In the merchant marine fleld, the Soviets'appear to believe
that generally small vessels are best suited and used'in the Arctic
region, with a maximum safe draft of 25 to 30 feeﬁ. This limita-
tion is dictated by the shallow waters of the Arctic Sea coast and
by ice which tends to trap and crush deep draft ships under certain
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wind and other weatheb condltlons. One voyage per season per ship
into the area to any cohsmderable distance is believed to be the
turnaround time for avctid mavitime operations--despite a few

outstanding exceptibﬁs reported over the years,
v ' ~ *

88, It is difficult to determine how much cargo the Soviets
transport or can transport over the Northern Sea Route. Despite
some seasonad’fluctuations, it had been deduced that in recent
years about 100 thousand gross tons of shipping operate in Western
Arctic waters, mostly to and from Murmansk and Archangel, A
lesser amount, perhaps 50 thousand gross tons, entereq and exited
the arctic area though the Bering Straits in the east, The sub-
sequen? total of about 150 thousand gross tons would be capable of
moviné, in and out combined, 500 to 600 thousand metric tons of
material annually. This is the flgure claimed and last reported

in 1939 by the USSR. Therelore, it is believed that little

progress has been made toward increasing significantly the use of

the Northern Sea Route--plans and claims to the contrary notwith-

standing,

89. Specialized equipment and standard gear used for specialized

purposes are essential to successful arctic operations, Foremost

- in this matter are icebreakers, The USSR has at least 27 known

icebreakers of 1,000 gross tons or more, totalling almost 80
thousénd gross tons, and many small‘icebreaking tugs, 20 of which
are ex-U.S. ships provided under Lend-lease., The total of ice-
breaking vessels (including merchantmeh strengthened for ice
navigetion) may amount to 70 or 80 ships totalling almost 100
thousand tons gross-most of which could be disposed in arctic

and subarctic.

90, Although Soviet Arctic base development dates back to the
early 1920's, it was not until the Northern Sea Route Administra-
tion (Glavsevmorput) was established in 1933 that the project was
given increas?d impetus., Exact figures on the number of bases are
not available, but various estimates set the maximum and minimum at
SECRET
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350 and 200, respectively, These bases include everything from

small outposts to relatively large repair facilities,

91, Aircraft form an important 1lihk in the chaln of services
needed to herd merchant ships through the Arctic, The nunber of
alrcraft cannot be estimated from available reports, which mention

as few as 300 and as many as 2,700,

’

92, Other_equipment, such as radar for ships and aircraft,
probably is available in sufficient quantities if the Sovie§

leaders consider such an expenditure sufficlently important.

9%, Hydro-Icebreakers.. As early as 1946 the Russians had

effected, improvement in the performance of icebreakers by

employing three water jets to cut ice in advance of the ship,

By means of pumps, sea water is delivered, at about 3,000 1bs/sq.in;
to the ice approximately 30 feet ahead of the stem ?hrough flexiblé/
pipes with the nozzle 20 to 24 inches above the ice., Water issues
from the jet at about 600 ft/sec., but the quantity required is

not known, With ice up to 5 feet thick, the speed of the ?reaker
is above 3 knots, With ice thickness of S feet to 63 feet, where

normal breakers cannot get through, the hydro-icebreaker passes

at 2 to 3 knots.

ol, Rockets, There is little evidenge of the Soviet equipping
any major vessels with rocket launchers., A small gunboat has been
equipped with the Katushya launcher, but this_type véssel is suit;
able fo: use only in river and coastal waters, Should the Soviets
equip their vessels with rockets for bombardment use in Arctic
areas, the launcher itself would not be affected to any prohibitive
degree. Their launchers are of simple construction, not automatic,

and require a minimum of lubricants,
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95; As for the rocket propellants, the'Soviets prefe? nitro-
glycerinic powders, using both ballistites and cordites. The . .
latter were used 1in World War II; Wwebe of simple speclfications.
and similar to U.3, and British powders. Avallability of raw
materials and ease of prbduction seemed to be prime Soviet con-
siderations and'overshadowed actual refinements to the composition

of their powder.

96. In general, it can be said that the known Soviet powders
have a cold weather performance similar to U.S., and British World
War II types. Due to the fact that the army maneuvers in cold
’weather areas and uses rockets in large numbers, it is certainly
a probability that the Soviets hgve done and are doing experimenta-~
tion inlcold weather propellants. There is insufficient evidence

to date, however, to indicate the present status of their develop-

ment in this fleld,

97. Guided Missiles. A few unconfirmed reports state the
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Soviets have tested the launching of V-1 type missiles from sub-

marines of a fleet maneuvering in arctic water. and based at

Archangel, Although the reports are unconfirmed, it is llkely

that the Sovigts have given serious thought to cold weather effects

. |
of operation with V-1 missiles, and possibly some other types.

98. Underwater Ordnance. There has been no information on the

extent of cold weather tests conducted by the Soviets on underwater -
wéapons. However, it is most probable that they have investigatgd
the efféqtivenegs of these weapons under various cold conditions.,
a. Mines. ;t has been reported that moored contact

mines were lgid in the Murmansk-Arkhangelsk region during

World War II, It is not believed that moored contact

minesdwould be used in locations where ice conditions‘

exist, Likewlse, it is felt that acoustic mines would

be ineffective in these areas, Therefore, the most logical
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type to be encountered would be the magnetlc mine,
However, as has been stated previéuSly, there 1is no
information available on which téﬁaQSess the Soviet
capabilities in this field.

. b. Torpedoes. The Soviets undoubtedly have test
fired torpedoes in arctic areas from both above-water
and submerged tubes, It 1s assumed that they are
capable of.bperating above-water tubes in the'temperatures
encountgred; alsb submerged firing should pose no serious
problem. The torpedoes thems¢1Ves might be slugglsh %P
ﬁheir operation and impro?ements in known operational
tor?édoes can be expected.

c. ASW Weapons. The only known Soviet antisobmarine

wéapons:are the U.S, type ahead~thrown weapons an@}con-
ventional depth charges, In thi§ field the Russians,
being proficient in land rockets, most probably have the
same capability wi@h ahead-thrown weapons as they do with
their Army rockets. Topside handling and maintenance of
depth charges might cause the Soviets some trouble; but
appreciation of the fact that the Russian Navy operates
in cold climates leads to the assumption that topside
maintehagce problems most probably have been.fully

investigated and corrective measures studied.

99. Surface Weapons. The Soviet Navy operates in arctic waters

as normal routine and can be expected to have acquired extensive

knowledge of the ordnance problems engendered by extremely -cold
weather conditions, It is assumed that cold weather equipment has
been incorporated in most Soviet Fleet units, asg interchangeability

of vessels between fleets is necessary., Thus, it is logical that

~the Soviet Fleet units are well versed in cold weather techniQues.

a. The surface weapons of-the Soviet Navy are of
rugged construction and as simple design as modern
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requirements of naval warfare Permit., The fesultv
of this.carefully devised program is relatively easy
neintenance and dependableAper%ofmance under all fleet
operating conditions. An example of Soviet cold
weather“conditioning of fleet units is the use of
enclosed mounts for the 37mm antiaircraft batteries
in coptrast to U.S. standard practice of open 4Omm mounts,
b. It may be assumed that the surface ordnance problems
of the Soviet Navy are identical with those of the U.5. Navy.
Extensive tests in the Arctic have proved U.S. problems
to be more those of personnel comfort and safety rather
-than any serious mechanical fallures, If proper winter
Jubricants are used in the various systems, gugs and fire
control equipment will function satisfactogily, provided
that firing circuits and controls are waterproof and
well maintained., Adequate heating of gun mounts and
directors is the big problem with U.S. vessels operating
in the Arctic, It is assumed that Soviet vessels aré_
better heated than current U.S, fleet units., Another
problem in U,5. units, in connection with the above-
mentioned heating of mounts, is the waterproofing of
gun ports, where canvaes bloomers have proven inadequgte
"in heavy sea conditions accompanied by‘ice fqrmation. The
Soviet solution to this problem is not known,
c. The over-all capabilities of Soviet naval surface
weapons for Arctic warfare are better than those of current
- U.S, weépons; as the USSR has operated extensively and
routinelj in the Arctic areas., Soviet personnel are '
thoroughly indoctrinated in Arctic operations techniques.
It is believed that Soviet weapons are better protected
and easler to maintain in operating conditlon in the Arctic

than those of any other seapower.
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106. Naval Communications Equipment. Soviet naval communica-

tions equipment is far simpler than that of the U, S., but normel
performance is fairly comparable, Established circuits, dis-
tinguished by simplicity, versatility, and low power input
fequirements, are featured in Soviet'communications gets, The
equipment so far known is less rugged than that of the U, S, Navy
and is far moré sensitive to the effects of wide temperature
variations, high humidity, shock; vibration, fungus growth and

salt spray than comparable U, S, equipments,

101, (Not used,)

102. The local oscillator in the Soviet Navy's PURGAJléL,;;_
recéiver provides temperature stability of 0,035 per cent/ﬁeéree
Centigrade_as compared to the U. Se. Navy BBB/RBC stabilities of
0,001 to 0,003 per cent/degree Centigrade., To provide calibration
needed due to excessive temperature changes, the Soviet set is

provided with a simple built-in frequency meter,

103+ On the other hand, Soviet specifications and written test
pracedures appear rather rigid even in comparison.with ours., The
PURGA-45 instruction book, previously cited, mentions stability
requirements down to -40° Centigrade, This is ten or twenty
degrees colder than normal U, S, Navy requirements. A recent set
of specifications for "electronics equipments in ships subject to
authority of the USSR Ship Registry! indicates that receivers
must be capable of operating»at a temperature of -40° Centigrade
‘without permanent damage or impairmént of operation, Of course,
whether Soviet equipment meets these and other rigorous Soviet

specifications is doubtful,
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104: There is, however, some ihdication of improved component
désign. The best example is the KV-M receiver, a copy of the
Hammerlund Super-~Pro, Although‘nc particular or original cold
weather protection is apparenté‘gengral improvement of component
design over earlier sets is'evident. This receiver is being

evaluated by another agency.

105, The other possible development with arqtic implications
is Soviet interest in the very low frequencies. Recelvers are
available for operation down to 12 kilocycles and there appears to
be a common requirement for shipboard and submarine receiving

equipment in thils band, The implications of this are fully out-

" lined elsewhere, Since the preparation of this report, there has

been further evidence of receiver design in this band, though no
such signals of Soviet origin have been intercepted, These
frequencies are very attractive in arctic reglons where the

Aurora ruins higher frequency reception,

106, Electronics. There 1s no recent intelligence indicating .

Soviet electronic approach to the Arctic navigation problem.

- Continued interest in medium frequency direction finding is

evidénced by their standard use of such gear on all their fleet
units., Intelligence reports have indicated Soviet interest several
years ago in a hyperbolic navigation aid similar to low frequency
LORAN., There have yet been no Soviet signals intercepted of this
type. Either the system @as not enjoyed high priority, or they

are saving it for wartime.

107. It 1s considered very likely that the Russians are in a
position to utilize our own navigation aids, Outside of that and
the possible long-range hyperbolic ald discussed above, reliance
upon celestial ailds and direction-finding 1is most probable; There
is no evidence of naval electronics work other than that mentioned
above with cold weather implications, It is believed that the
developments most worthy of watching for cold weather impiications
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are the very-low—frequencies, possible For communications and/or

navigation.

108, General Design Characteristics. There 1s no detectable

difference in design or equipment between naval vessels stationed
in the Arctic and their sister ships serving in other ocean frontier

zones of the USSR,

109. With regard to the Soviet merchant mariﬁe, research and
‘planning to improve ice navigation and to incrgase seaborne trade
in the Arctic apparently are still in progress, Some merchant
vessels acquired recently have been provided with additional
strengthening; this applies particularly to a %arge number of
fishing trawlers-wwhiqh: are potential escorts, minesweepers and
coastal cargb vessels, Larger and more powerful lcebreakers are
on order and perhaps one super-icebresker 1is actually under con=- _
struction in the USSR. In addition, many scilentific expeditions
havé been sent into the Arctic; a reported 400 investigations were

to have been conducted between 1947 and 1951.

Logist%cs in Relation to Soviet Cold Weather Sea Op?rations

110, Oceanvays. As related to merchant shipping, the Arctic
navigation season (for complete transits) usually extends from
ﬁideuly through September, Under optimum conditions it might
cover as mucﬁ as five months, possibly June through October. The
east (Bering Sea) and west (Nopth Atlantic Ocean) approaches to-
the Arctic Sea are open longer. This means that vessels could
stage in those approaches before the afctic gegson and lncrease
effectually the total time available; for example, ships. can start
moving from the Baltic in April and May in time to reach the Arctic
to coincide‘with the arrival of‘warm weather, t?us extending the
season a month or two, However, even in August, some ice is found
in éhe form of bergs and floe (packs) which necessitate assistance
from lcebreskers,
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111, The same limitations outlined above apply in general to

“the transit of . naval vesEels via the Northern Sea Route.

112, Lateral transport of supplies to bases or operating units
along the Siberian éoast may be accomplished by the use of the
"Northern Sea Route" which connects European Russia with eastern

Siberia via the Arctic waters. This route, with western anchors

at -Arkhangelsk and Murmansk and eastern terminus at Vlaéivostok,

is about 7,000 miles long.

113+ The navigational season on the route is confined to
approximately 24 months (mid-July through September), although
- it is possible in some years to make fair progress during most
of October, Observation of the state of the icé from aircraft
before and during the navigational season is one of the essential
- conditions of successful shipping operations., Bases for air
reconnaissance have been established along the entire route and

in addition large Soviet icebreakers carry one or two aircraft,

114, There is no known fixed operational pattern for merchant'
shipping in the Arctic. Vessels can proceed singly or in groups »
They follow courses dictated by depth of watér and ice conditions,
ugually following & route that may be considered as coastal,
Local deviations are made, not only as imposed by these factors
but as recommeﬁded by aerial reconnaissance/of lce-free areas
ahead, Not many vesscls make complete transits of the Arctic Sea
route, The majority operate from either end (Murmansk-Archangel
in the West and Vledivostok in the East) to some point along the
coast and then return to the starting point. The main arctic
ports served are those in Svalbard and at the mouths of the
greaet Siberian rivers--the Pechora, 0Ob, Yenisei, Khatange, ILena,
Kolyma and Anadyr, Icebreakers are essential to the operations.
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However, rather than E;e up lcebreakers in continuous# escorting,
they are disposed along the route at bases provided with radie
eqﬁipment, and they are dispatched as required to escort or

extricate vessels caught in pack ice,

115, Beginning in 1931, ships have succeeded in completing the
thfough passage from Arkhangelsk or Murmansk to the Bering Sea,
or the reverse journey, during each season in perlods varying
from six to twelve weeks, In 1936, from 11 %o 14 ships
completed the trip all the way from Leningrad to Vladivostoke.
Sometime about 1939, a Soviet icebreakeyr completed a journey
from the White Sea to the east and back in epg season, The
fastest trip was made in 1940 by the German a&xiliary cruiser
"Comet" (3,300 tons), with Soviet icebreaker assistance and
undér particularly favorable ice conditions, Passage was made

from Novaya Zemlya to Bering Stralt in less than 20 days.
116, (Not used.)
117. (Not used.)

118, Inland waterways provide the only surface means of trans-

portation between the Arctic areas of the Siberian coast and the
industrial sections to the south and west. Flowing north from

~ the southern borders of Siberia, the Ob, Irtysh, Yénisei; and
Lena Rivers with their tributaries provide the link from the Trans-
Siberian Railréad fo the Arctic Seas., The Soviets have spent
consiéergble effort in developing these water routes and adequate

loading facilities are available at the rail junction points of
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Omsk, Novosibirsk, Krasnoyarsk dnd Irkutsk. Limiting the use of
these routes is the severe cold #thich restricts navigation to the
period of May-June to October-No;ember. While it is impossible to
estimate the freight capacity of these rivers, it is safe to say
that it would probably require an entire summer to build up a

base for a major Arctic operation assuming a river were the only
means of transport. However, it would, be possible to maintain an

established naval or air base without too much drain on normal

traffic.

119, Farther to the west, connecting the Leningrad-Moscow
industrial’ area and the Baltic Sea with the White Sea, 1is the
Baltic-White Sea Canal, Its strategic imﬁortance lies in its
value as a transfer route to the Arctic for ships of the Baltic
Fleet and (after the completion of the Volga-Don Canal in 1952)
the Black Sea Fleet, Ships up to destroyer size can tranéit the
Baltic-White Sea Canal? a trip of 4 to 5 days during the months

of May through October., Thus, a large-scale northern operation

could be organized during the summer months withéut detection,

120, Clothing. Reports have been received that the following
items of clothiﬁg are generally issued to Russian crews on ships
of the Northern Sea Route: Goatskin,.knee-length coat, fur inside,
with hiéh collar; goatskin helmet leaving only the eyes exposed;
knitted cap worn inside helmet; felt knee-high boots; high, heavy
woolen stockings; large, soft-soled, sheepskin slippers for wear
inside boots; heavy, canvas coated pants tied at ankles; canvas
padded jackets tied at wrists and neck; goatskin mittens, fur
inside; knitted gloves for wear inside mittens; heavy knitted long
underwear; extra sheepskin bed blanket for each man; flannel

shirts ancd one sleeveless leather jacket, sheepskin lined,

121, It is highly unlikely that all of these items are in the
possesslion of each man of the Northern Fleet, since most personnel

of the latter are stationed west of Novaya Zemlaya, on the Barents
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and White Seas, where weather is less severe, It may be assumed,
however, that where necessary, %ﬁe Soviets will at least attempt
to supply their Arctic personnei with clothing similar to that

just described,

122, Personnel, The morale problem’for Soviet Naval forces in
the Arctic is of a somewhat different nature from the morale
problem in American forces., Because of the general nature of the
Russian climate and the relative unattractiveness of Russian
civilian life, it may be expected that the average Russian will
be far less inclined to find Arctic conditions intolerable than
would his American counterpart, Moreover, an elaborate "political"
‘orgénization exists in all the Russian armed forces which is

prepared to deal severely with any signs of disaffection which

might appear,

123, On thevother'hand, the Soviets employ other than merely
negative measures to sustain morale, In the Northgrn Fleet, as
elsewhere, each. naval base has its own "Navy Club", This club
usually has facilities sudh as an auditorium for films or
theatrical productions; game room for chess, checkers, dominos,
eté.; billiard room; library; athletic facilities; and study
room, containing materials on weapons, tactics, or technical

subjects such as radio and electricity.

124, Soviet Naval personnel engaged in arctic duty are _
definitely far better off than those of the Air Force and Army.
Constant shelter aboard ship is obviously available, Medical
facilities and.logistics are probably superior in view of the
extensive arctic opefating expérience the Soviets have acquired

over the space of many years,

125, Morale, therefore, should be far less a problem in the
Soviet Arctic Fleet., Psychiatric conditions should be definitely
minimal since envirommental adaptability is easier with a well-
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integrated group, closely associated and constantly under ideo-
logical and patriotic instiction.

126, Physical 1imitationé:offer no particular problem for
Soviet Naval personnel operating in the Arctic except physical
confinement aboard ship and prqionged exposure during watches on
deck and superstructuresy The latter is easily solved by limibing
exposure by shortening time periods for such duties,

127+ Mental and physical fatigue is in all probability a small
hazard iﬁ view of the standard routine in force aboard Soviet
vessels. There is no reason to believe that arctic routine differs
except to shorten watches where exposure - to cold is involved,
“Insomnia in the Arctic, due to long Polar day and night periods,
1s a well-known problem for civilian,'Army and Alr Force personnel,
It is the forerunner of all neuro-psychiatric disorders by pro- ~-
ducing fatigue and promoting undeéirable moods and accentuating
pérsonality defects. Howe?er, in general, naval personnel having
access to living quarters wherein light can be controlled are

therefore less prone to insomnia,

128, Facilities (See Naval Facility Chart following paragraph 135)

Except for the Far East area, any Soviet Arctic naval operation
will have to be staged from the European Arctic coasts and will
be dependent_upon %he only ports of'significant size, Arkhangelsk
and Murmansk. Arkhangelsk has é handling capacity of 28-30,000
long tons per 20 hour day (or aﬁout 15,000 actual) and Murmansk
has a capacity of 7—8,000 lbng fons or in practiae about 4-5,000,
It is estimated that rallroads iﬁ and out of the ports could
supply the area as rapidly as ships bould be loaded and moved fram
the port. None of the other transport links from the coast to the
industrial areas will confribute significantly, In the Far East
areca, there are several small capacity ports including Petro-
pavlovsk and Provideniya through which Arctic naval operations
could‘be staged during the navigable period of the year,
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129, Few shipyards are 1ocatéa in the arctic and subarctic
area., It is lmown that the Molobovsk Shipyard,. located about 20

! o !
miles west of Archangel, and the Krasnays Kuzmitss Yard, about

immediately north of the same city, are 1n the perma-frost area,
Both yards are reported to have heating sheds for'personnel
asslgned to outside work during the Qinter months, Although e
special clothing is supposédly fgrnished their workers, 1t is .
believed to pe rather inadequate, Welding is done indoors dﬁfing
cold weather. Molotovsk-hqs covered bullding ways providing for
temperatures above the minimum allowed for welding=--even when out-
side temperatures drop to ~ﬁ00 and 5o°“F. A1l major shops at |
Molotovsk are connected by raillroad. S?eam and water lines are
protected in heated underground tunnels, Icebreakers stationed

at this yard keep access lanes opén during the winter months. It
is believed that new construction is so planned that ﬁo launchings
.occur during the winter--althgugh they could probably be carried

out with special preparations.

130. Underwater repairs to ships have been aqcomplished in the
Arctic without the use of conventional drydocks. To be able to
repair plating below.the waéerline, the ship is purposely left to
be frozen in the ice., By cutting top sections of the ice next to
ship's hull, the thinner areas of ice refreeze from the unde?side
and build up successive layers of bouyant ice under the ship.
Repetition of this process physically 11ft up the hull after which
a working space can be cleared adjacent to the hull area to be

repalred. According to reports, even the keel can be reached by

this method,

131. Requirements of fuel and lubricants for the Northern Fleet
operating forces underlwartime conditions will be about 981;000
long tons for one year., There are facilities at Murmansk and
Arkhangelsk to adequately handle these fuel'requirements, assuming

rail and port installations are not damaged,
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132, (Not used.)

133, Munitions. Soviet powder train time fuzes, such as have

been encountered in Korea, may be better for cold weather opera-

tions than mechanical time fuzes, which have replaced powder train
fuzes in the U, S, Navy., Likewise, VT fuzes are subject to more
permature bursts due to peculiar weather conditions, snow

flurries, heavy fogs, etc., of the polar regions.

134, Gun propellants are largely unaffected by cold although
initial velocities and resultant ranges are decreased by cold

weather,

135, Primers and detonators have functioned normally in

previous polar tests,
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RYRKARPIYA - Partly sheltered
anchorage; winter harbor; air base.

PROVIDENIYA - Fueling and pro-
visioning base for N sea route.
Polar station and 2 radio stations.
Minor naval base. Port capacity

1,150 tons. Closed Nov-May.

shops.

'
ANADYR - Medium-sized shelter-
ed anchorage. Fishing and indus-
trial center.

Oil storage. Repair

BUKHTA GLUBOKAYA
plant. Weather station,

station. Border patrol
3 Small craft repair.

PEVEK - Partly sheltered anchor-
age; coaling station for Northern
a Route.

AMBARCHIK - Open anchorage;
sea outlet for Kolyma River area.
One of main Northern Sea Route
ports.

MAGADAN - Manufacture of air-
craft, cellulosej,and
ery. Port capacity 1, 350 tons, e

Closed Dec-May. Minor naval base 3

heavy machin- :

chorage; newly developed oil port.

DIKSON - Coaling and provision-
ing base for Northern Sea Route.
Submarine base. Fair berthing
facilities and anchorage. Port
capacity 1, 200 tons. Closed from
October to July.

DUDINKA- Port of shipment for
mn ore, and nickel concen-
trate. Naval meteorological sta-
tion. Limited berthing and anchor-
age facilities. Port capacity
1,000 tons. Closed from October
to July.

IGARKA - Transshipment port for
ocean-going vessels. Naval mete-
orological station. Limited berth-
ing and anchorage facilities. Port
capacity 1,500 tons. Closed from
October to July.

TIKSI - Sheltered anchorage; trans- .

shipment port on Northern Sea
Route.

~A

s

'.:‘._J

L o

OKHOTSK - Small craft repair.

&5 Submarine base (summer). Land-
Cha ing field. Radio station. Weather
station. v

AYAN ZALIV AYAN - Large fair
anchorage. Small craft repair
shops. Oil barrel storage. Ware-
houses. Landing field. Seaplane
anchorage. Power plant. Radio
station.

NIKOLAYEVSK - Transfer port
for Amur River and coastal traf-
fic. Secondary naval base. Port
capacity 2,100 tons. Closed Nov-
May.

ZALIV NIKOLAYA - Huge well-
sheltered anchorage. Lighters.

MARIINSKOYE - Base for Amur
River.Naval Detachment.

DE-KASTRI - Transfer port. Mi-
nor naval base. SE terminus of
land and sea routes to Amur River.
Port capacity 1,150 tons. Closed
Dec-Apr. -

5

SVOBODNYY - Base for Amur
River Naval Detachment.

ZALIV KORFA - Probal
marine base (summer).

KARAGA - Large

= base (summer)

8,

PROLIV ASLANBEKOVA - Un-
limited open anchorage. Landings
for oil field. Oil storage.

VIYAKHTU - Pacific Fleet naval
and air base." Repair shops
Power station. Radio station.

ZALIV CHAYVO - Unlimited oper
anchorage. Seaplane base. Air-
field. Bunkering. Radio station.

RYBNOVSK - Small craft repair
shops. Power station. Radio
station. Many small craft.

ZALIV_URKT - Unlimited open
anchorage. Seaplane base. Air-
field. Oil storage and bunkering
Radio station.

MOSKAL'VO - Oil port for Ohka
field. Small fair-weather an-
chorage. Closed October to June.

shelt

ural harbor. Possible |

)

KOMSOMOL.'SK - Inland (Amur
River) port. Secondary naval base.
Leading metallurgical and impor-
tant heavy-industry center. Port
capacity 1, 200 tons. Closed Nov-
Apr.

MALMYZH - Base for Amur River

{ BLAGOVESHCHENSK - Base for
I Amur River Naval Detachmeat.

SRETENSK- Base for Amur River
Naval Detachment.
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May.
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val patrol craft base. Port capa-
city 7,000 tons. ; |

ZALIV_NIKOLAYA - Huge well-

sheltered anchorage. Lighters. o iy w e & * |
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DE-KASTRI - Transfer port. Mi- T aad (A & sole ice-free port.

nor naval base. SE terminus of

land and sea routes to Amur River.
Poﬂe-mltyllsomls Closed

Dec-Apr.

River) port. Secondary naval base. =
o g ] TOMARIORU- Unlimited open an-

Leading metallurgical and impor-
tant heavy-industry center. Port
capacity 1, 200 tons. Closed Nov-
Apr

MALMYZH - Base for Amur River

"“_{2" let for coal miine.

. Chemical factory. Out-

KHABAROVSK- Unlimited anchor-

‘age. Principal Amur River Flo-
tilla base and Naval Hq. Far East.
Small craft building and repair. .
RR center. Road to Vladivostok.
Closed October to January.

P BUKHTA GROSSEVICHA - Sub-
s - _marine and torpedo boat base.

SOVETSKAYA GAVAN'- Expanding
major na

LENINSKOYE - Base for Amur
SVOBODNYY - Base for Amur River Naval Detachment.
River Naval Detachment. R
y— . I - Base for Amur River 4=
t = BN o “Naval Detachment. et

© BLAGOVESHCHENSK
Amur River Naval Detachment.

SRETENSK- Base for Amur River 7
‘Naval Detachment. o

I BUKHTA TETYUKHE - Copper,
lead, zinc mines. Small craft
shipbuilding and repair. Power
stati Closed N to
March. i

ZALIV VLADIMIRA - Large, fair
| anchorage. Submarine and torpe-

3 do boat base. Chemical plant.
Power plant. Closed November
to March.

ahchorage. Naval air station and
o submarine base. Power plant. !
Closed November to April.

NAKHODKA - Growing major com-
Ilﬂ:hlpon s«olhrynnl

Indh

ial center” Ad
b-ﬁ. Port capacity 10, soomn

'BUKHTA GAYDAMAK - Small
repair shops. 2 power sta-

tions. Radio station.

January to March.

Closed
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IV, AIR OPERATIONS

, [
Past Soviet Preparations and. Research for Arctic Alr Operations

136, The Sovietd' work in erctic flying is probably their
outstanding contribution to nonmilitary aviation, lTheir investiga
tions have included: navigation in arctic regions, eurvey of ice
conditions in the Arctic, including the drift of ice, its thick-~
ness and quality; the landing of aircraft on ice; the use of
alrplanes to search out the most practical leads for surface ships
and the establishment of a network Of-numeroos stations for
meteorologlcal and other scientifio purposes. Their more spectacu
lar achievements include transpolar flights, the landing and

maintenance of the Papanin "drifting expedition", and the rescue

of the Schmidt sclentific expedition near Wrangel Island.

137, Since the last war, there have been various indications of
Soviet interest in pursuing research and investigation relating

to air operations in the Arctic.

138, A few other points are worth noting: Soviet exploration
of the Arctic by aircraft began in 1929 with their fi?st flight
over the eastern part of the Siberian Arctic; in 1934; a Systemati:
geographic exploration of Siberia was initiated; in 1937, two
Soviet aircraft flew nonstop from Moscow to North America to pione:
a proposed tgaospolar alrway; in 1938, ice egploration was begun;
in 19ﬁ6, the alrbase at Tyllyr was completed., This base, at the
mouth of the Lena River and about two-thirds the distance from
Nordvik, (at_the mouth of the Khatanga) and Tiksi, is important
because, 1n addition to providing an alternate field for Khatanga,
Nordvik, or Tiksi, it also serves as a base for planes engaged in

ice reconnaisgance in the Laptev Sea.

139, These four bases--Khatanga, Nordvik, Tyllyr, and Tiksi--
about which little information is available, are well placed for

mounting strategic air attacks against North America. From them,
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the Great Circle routes pass éids@ to the “pole Of'inaccessibillty",
over areas where detection wo&id be most difficult, By crossing
the Canadian Archipelago and ﬁﬁdébﬂ Bay, Soviet long-range bombers
might not be detected until néar their targets,

Analysis of Previous'Soviet Cold Weather Air Operations
140, Tactical Doctrines, The Soviet Alr Force was deslgned,

organized, and employed primarily as an Instrument of Lmmedlate
and direct suppért of the Soviet Army. Experiences Ln World
War II tended to intensify this conception, Since World War II;
- however, the Soviets have glven greatly increased attentlon to
development of long—range aviation and an alr defense systeme~s
two aspects of balanced alr power which had previously been of.

less concern to the ﬁSSR;

141, Proficiency in Cold Weather Techniques. In the Russo-
Finnish War, cold weather d4id not hamper flying as much as the
cloud" de. Even during perlods of contlnuous temperatures of ,
-30 to -40 degrees FarenheLt there was intense flylng activity.
Heavy-cloud formations, such as prevailed In December 1939,
prevented alr operations entirely or in part, owing to Soviet

deficiencies in instrument flying.

142, Both the Finns and the Soviets used frozen lakes as landing:
flelds. The heavy snow was packed by large rollers and no real
difficulties were exper;enced at these makeshift bases., The
Soviets customarlly based their twin-engine bombers on these lakes,
and operatedvsome of their four-engine bdmbers (the TB-7 or
PE-Z --an alrcraft with mexlmum gross weight of 86,000‘pounds)
from them during the severe winter of 1939—1940.

14%. The Finns found it necessary to equlp all fighter planes
with fully retractable skis for landing on snow or ice, The
Soviets ‘had thls equipment on their twin-engine bombers as early

as 1939, and reportedly had developed the retractable landing gear
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of their I-183 fighteﬂ 80 thit wheels or skis could be used
interchangeably with a mihimum of conversion operations. At
the beginning of World ?ar II; many Soviet aircraft were
eqﬁipped with ei@her fiibd or retractable skis for winter or
arctic operation., Later, however, the Soviets apparently
reconsidered that idea anq simply used special tires on their

conventional landing gear.

14k, The Soviets combated cold weather engine-starting by
starting the alrcraft motors periodlcally and keeping them
idling for some time, During World War II, engines were started

every hour, and the Soviets provided special insulation égainst

low ground temperatures.

145, Although the ground equipment and operating methods used

by the Soviets in maintaining their aircraft at very low tempera-

- tures appear primitive, the Soviets acquired_considerable
experience in this field during World War II, Most Soviet

- major offensives lagnched in winter were powerfully supported
by their air forces, The Soviets carefully observed all
west~to~east movements of cold fronts and, from thelr warm?r
area, launched maximum air attacks against the Germans who, in
thelr colder area, were unable to start thelr aircraft motors
and, consequently, were unable to.counter the Soviet attack with
any air action, These operations subsequently involyed con-

giderable ground maintenance at temperatures of -4OOF.

146. The air forces of the USSR have had more experience in
large-scale operations at very low temperatures than the air
forces of any other nation, Undoubtedly, these operations have
been stud?ed and analyzed in great detail for the development of
doctrines, techniques, materiel, and equipment for military

operations in arctic and subarctic environments,
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Present Training

147, Several million people lnhabit the arctic and subarctic
reglons of.the USSR. Consequently, there is a large reservolr
of manpower accustomed to living under the_prevailing condltlons,
and procurement of accl;mated personnel constitutes no great
problem for the Soyletsl The availability of personnel combining
climatic adaptation with speclial technical skills might present

more of a problem,

148, Routine Rotatlion. There is no conflrmed evidence of

rotation of troops to arctic areas for arctic training,»although
general Soviet practice of rotating alr units would be expected
to involve some units based in northern reglons. The training

of Polish youths for the Arctic Alr Force has been reported.

14G. Estimate of Soviet Aviatlon Forces Trained in Cold Weather

Operations, Information 1ls lacklng upon which to base an

estimate of Soviet aviation forcesf(including naval aviation)
trained in col¢ weather operations., The estimated military alr
strength in the military dlstricts north of 60 degrees north
latitude represents only a small portion of the total air forces

of the Soviet Unlon. In the northwestern part of the Sovlet Unlon,

‘the greatest concentrations of alrcraft are ln the White Sea and

Arkhangelsk Military Districts,

150, At the opposlte extremity of the Sovlet Union, in Eastern

Siberia, the estimated alr order of battle shows a considerable

. humber of aircraft, However, most of them are based south of

60 degrees north latitude., Direct evidence of at least one Soviet
flghter regiment in Northeastern Siberia has been obtained, and

there may be others.

151, Aside from alr units geographically deployed ln arctic
regions, 1t must also be noted, of course, that winter conditions

throughout great parts of the remainder of the Soviet Unlion are

SECRET
SECURITY INFORMATION
JIC 509/1

- 6)'4' - ' Amex

000357




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'acces & l'information

SECRET

SECURITY INFORMATION |

rigorous, 2o that normal wintey operations in these areas

would constitute cold weather tralning for large numbers of

’

Soviet alr personnel,

Cold-wgather Operational Capabilitles

152, The primary mission of Soviet air power pregently based
in the Arctic is belleved to be basically defensive, Aside |
from the staging of a;rgraft into outlying Arctic areas for
offengive strikes in the event of war, it ls probable that the
basic Arctic alr mission will remaln predominantly defensive
until communications facilltlies are improved enough to prqvide
the tremendous loglstic support necessary for sustalned offensive

alr warfare,

15%, Warfare Techniques, =Except for the Long Range Aviation,

the bffensive elements of the Soviet Alr Force are organized and
trained primarlily for close support of thelr ground forces, The
uge of propeller-driven planes for tactical support purposes is -
difficult under arctic conditlons. Nevertheless, the Soviets have,
in thé past, demonstrated thelr capablility to conduct such
operations. Thig capabllity would be enhanced If the Soviets used
jét-powered alrcraft for close-support missionse a use that is

indicated by recent reports of Soviet exerclses,

154, Weather Forecast, The Soviets have had long experience

in arctic meteorology and reportedly have developed an extensive
network of both attended and unattended radlo gtatiohs that
transmit weather, current, and Ice information, It would be
possible for the Soviets to establish more of these stations
if their requirements should sgo dictate. The use of weather-
recomnslssance alrcraft, and possibly submarines, would also
agsist 1n weather forecasting. The Soviets undoubtedly have
conslderable capabllity in this field, and they could lncreaée
this capability.
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155. Meintenance ‘of Equipment. The Soviets have demonstrated

a capability to maihﬁéin equipmeht for large-scale alr operations -
in extremely low tempéﬁatufeé. This capability has presumably
been increased since Wbrld War ITI, However, daily maintenance
will still require some kind of shelter, and perio@ic inspections
and major repalrs will involve flying the aircraft, if possible,

to bases where the work can be done.

156, Mobility. It is considered that the Soviets have the
capability-for supplying and getting their aircraft off the ground,
- Once alrborne, the operation of an airplane in arctic environment

is not materially different from its operation in temperate zones,

157.‘Airborne Operations. The rigoroué arctic and subarctic
terrain, weather, and climate,‘the great distances and extreme
pauclty of land transportation, as well as the difficulty of
conducting ground operations--éll combine to emphasize the

importance of airborne operatlons in these areas.

158, The Soviets have had considerable background experience
applicable to airborne operations in the Arctic. In May.l937,
the Papanin expeditioh was alr-dropped at the Nofth Pole, During
its nine months of drifting on the ice pack, ;t was supplied
by_four~éngine planes which landed on the ice, Littie_is known
concerning present Soviet training for military airborne
operations in ?he Fer North. However; it is known that in the
postwar period, considerable attent@on has been devoted to training
for 1arge~éca1e.airborne operations, There are now estimated
to be some 190,000 qualified paratroopers on active duty in the
Soviet Union, and alr-transportable troops probably number

another 100,000,
159. (Not used.)
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1£0, IntelliggﬁceAQperaﬁibné. The Soviets' capabilities for

intelligence operaﬁioné are difficult to assess, The indigenous
ropulation is.an iﬁbortant factor in operations within their

own territory. The vast amount of knowledge of arctic and
subarctic areas that the Soviets have aqquired from numerous
expeditions 1s also an important factor, However, these areas
impose unusual problems: the settlements are few ahd far between,
and the population density is insufficient for obtaining covert
intelligence; the territory is yast and there are few accurately
charted, ideﬁtifiable landmarks, The wind-blown snow, a highly
effective natural camouflage for immobile objects, sifts into
crevices and distorts appearances and merges landscapes until
familiar things and terrain are unrecognizable from the air;
photo reconnsissance is relatively ineffective during part of
the year because of clouds and fog, and because shadows of the
8nov cover have little relation to the true shapes of blanketed
objects, The seasonal variations of daylight and daréness, and
also the condltions of climate and weather, restrict intelligence
operations, and detailed maps are almost completely lacking.
Owing to long experiehce in exploration and in living in arctic
and subarctio.environments, the Soviets probably have greater
capabilities than Westerner§ for conducting intelligence

operations in these reglons,

161. Ngvigation; Aerisl navigation of the polar reglons is
difficult, Radar, Loran and Shoran have tremendously increased
the capability to navigate in bad weather, The Soviets have
done considerable experimentation and research on naviggtional

aids and could probably develop facilities of this kind.
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162, Since World War II, tﬁé Soﬁiets have acquired and adopted
more efficient na&igational equlpment than they had at that time,
They have thg necessary theoretlcal knowledge for successful
polar.navigatlion, Cpnéequently, they could probably navigate

in the arctic air with the equipment now available to them.

Soviet Aviation Equlipment as RelatedvtovCold Weather Operations

163;»In general, quiet equlpment is rough and crude compared
to Western-manufactured equipment, Thls is partly because the
Soviets aim for simpiiclty of deslign and operatlon to compensate
for‘the generally 1ow'level of educatlon and technical training
in their armed forces, On the whole, this cruder and more rugged
equipment is more workable under arctic condlitions than are 1its

wegtern counterparts,

léﬁi Aircraft Equipment.and WeaponsJ The turbojet-prppelled
fighter or interceptor appears to be @he type of alrcraft most
readily adaptable to arctlic operation, The pﬁwer unltbis
relatively aimple, compared to the conventlonal type engine.
It can be started easzily when cold, and canéistently good starts
have been obtained at temperatures as low as —560 F. This type
of engine can be maintalined in a permanent state of readlness
with considerably le;s ground equipmept than is necessary for
conventianal englnes; Sinoe the Soviets have,p;aced great
emphasls on jet alrcraft development and productlon, it is loglcal
that they would employ alrcraft of this type in future arctic

and subarctic operations.

165, Among special problems on which no information is
immedlately avallable with regard to Soviet solutions are: the
freezing of cockplt instruments; the stiffness of operation of

the moving parts of automatic weapons andiother material due to

cold lubricants; the Improper functioning of equipment and

the leakage of fluids due to differences Iln the contraction of
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materials; the fallure of bomb fuzes, instruments, weapons, and
equipment due to the freééihg Qf condensation therein or thereon;

and the distortion of moving parts having close tolerances,

166, Communlcations, The difficulty of constructing and main-

talning land lines for commdnications’has forced the_Soviets to

various types were llsted as located north QfH6Q degrees north

latitude in Russia, This’does not” include amateurvstations that o ,
have been reported as far north as Wrangel Islapd and Novéya Zemlya.
Reports indicate that the Sovlets have instituted a chain of

unattended statlions that will transmit weather, cqfrent, and lice
information, During the‘summer of 1945, U, S, aviators ferrying
alrcraft to Siberia from Alaska noted that homing beacons every

600 miles constituted the maln form of navligatlonal ald In that

area, The Soviet capabllity for radio communicatlon is In 1951

much greater than fprmerly, and it 1s considered adequate for

military operatlons.

'167. Electronics. The Soviets recelved a considerable quantity

of radar equipment from the United States and Great Britein during
World War II. In addltlion, théylcaptured or otherwlse acquired

a great deal of German equipment, Since then, the Soviets have
benefitted from the work of Germén sclentists and techniclans |
taken to @he USSR and have produced radlo and radar equipment of
their own., They are known to have radar installatlions in the
Murmansk, Chukotskl, and Kamchatka aveas. The Soviets have the
capébllity of installlng networks of radar early-warning statlions
in arctlc areas, but obtalning the numerous trained techniclans

required to operate these stations may be a difficult problem.
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168, General Design Characteristics. The Soviets! concentra-

tion on simpliclty in all Items of materiel and equlpment makes
for standardization and facilitates production and malntenance
by semiskilled labor, trainlng_of low-caliber_persannel, and
logist;cs;- Although gome of the materiel and equipment'used in

the Russo-Finnlish Wap and Ln World War II 1s now obsolescent,

- Information on Soviet research, development, and productlion for

its replacement Ls far from complete.

' 169§ However, particularly as a result of intelligence acquired
during the Korean campaign, 1t is now considered that Soviet
technical advances have been more_rapid in a number of flelds
than had previously been expected, Improved engine technology,
as demonstrated by the modified Soviet verslon of the Nene jet
engine, ls one example, 'Considerable advance has also been made

in the electronics field,

170, Soviet radio-communications equipment adheres to accepted
forelgn design and construction practiceé; However, it does

not follow that late degigns of Soviet electronic equipment are
inferlior to U, S, typesl Soviet-made equipment captured in the
Korean campaign concluslvely demonstrates thatithe Soviet
electronics industry made great'strldes In the period from

1949 tQ 1951. Formerly, Soviet receivers contalined German,
American, and Soviet parts, and thus indicated shortages; bqt
reqent recelvers have ohly Soviet components of good deslign.
Aval}able information on the Soviet electroniqs industry lndicates
that,”although this industry may not be large, 1t ls producing
communications equlpment that is well engineered, comparatively

cheap, easy to malntain, and which meets Soviet operatlonal needs.
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Alr Logistics in Relatlon to éd@iét Cold Weather Operations

171. Airways, The Soviet Arqﬁld.is gserviced from Murmansk to
Uelen (on Bering Stralt) by a net of alrlines and a system of
alrports along the Arctic_coast and inland, principally along
the navigable rivers., Both civil and mllitary ailr transports
operate ih the Arctic, Traffic iIs relatively light, and
scheduled flying ils hampered by weather, lack of navigational

alds, absence of emergency fields between widely‘separated

stops, and inadequate facilities at the alrports., Since the
last war, there have been indications of a falirly extensive

Soviet effort to improve alrfield and navigation faclillties in
arctié areas,'although again the results achieved are not known

tn any detail.

, 172, Air Facilities. Throughout the vast territory of the

Soviet Arctic, there are sultable alrfield sites., In winter, the
many frozen lakes In-arctlc and subarctic regions afford an

almost unlimited number of usable airfield sites, In summer,

many of these lakes could be used for seaplane operatlons. Since
alrfield locations in this area are determined by economics rather

than geology, and since the economlc development of the Soviet

Arctic is concentrated along the great Siberian rivers, it ls

'anticipated that airfield development, both commercial and military,

will be confined to these arteries of transportation and along

the coast.

17%. Practically all of the land north of 60° presents serlous
obstacles to airfield congtruction., Most of it has a subsoll that

1s permanently frozen to varylng depths and undergoes varying

degrees of thaw ILn sumuer, Nevertheless, the Soviets have found
weya to cops with the permafrost, and much of the material
required to construdt gimple airfields ls either locally avallable

or can be transported down the 3iberian rivers to the sites, Sand
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and gravel are thought to be present throughout most of the
Arctic, and timber For wooden surfaces can be floated down the

rivers if 1t does not exlst at the site. Even the raw materia;s

for cement and asphalt surfaces are avallable near a few sltes,
notably at Ukhta and Yakutsk,

l7ﬁ. At some northern Soviet alrflelds, suqh_as fields which
have actually been observed in the Archangel area, practically
all installations, including most living quarters, are under- |
ground, In wintér; alrplanes can land almost anywhere on the
ice and snow,whotha® equipped with wheels or skis, Snow removal
Prom alrstrlips ls not always nhecessary. It 1is known that the_
Sovieﬁs have used show rollers with good resglts; Frequently, .
no preparation of a lahding arvea lisg required;_ Temporary bases |
can therefore be established qulite easily In advanced areas,
In summer, condltlons are quite different, there being p;actically
no landing areas except atlpermanent or wmenmipermanent bases.
It is known that the Soviets have been able to uée float-planes

in summer and ski-planss in winter in the Arectic.

175, Supply. All supplies and munitions for arctic air

4 operations must be procured from the industrial areas of the

countries involved., In Western Russla, this area lies between
50° and 60° north latitude-- approximately 1,000 nautical miles
nearer thne North Pole than a comparable area in the United States.
Nevertheless; the length of the Sovlet llnes of communication,
plus the manifold difficulties presented to thelr supply
organizations by the conditions prevalent in arctic reglons,

would force them to.construct large storage facilitlies close to
the theater of opefations. Thig would be an added burden because

of the construction requirements for this storage.
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176, In general, the problems of supplying air operatlons

T e

in arctic and subarctic areas are less serlous than those for
ground operations. Perrmanent and semipermanent air bases will ,i
tend to be located where logistical support is readily available.
Consequently, there will be more facilities of all kinds at

these bases,

177. In swmer, logistic\support of air bases along the
Arctic coast and the Siberian rivers may be simplified by using
water transportation. However, the iogistical problems of out-~
lying units will be magnified., The frozen soil and permafrost
prevent the melting snow and ice from draining, and fthis causes
extensive floods, The soft ground, swamp~liké after spring thaws,
forces sleds to be used in some areas in summer as well as in |
winter. Summer is also the worst season for flying in the Arctic;
especially for reconnaissance and ground-supply. Nevertheless, L
logistics for air operations will be less adversely affected
in summer than will those for ground operations. Another. maln
effect of the summer season--insects--will be felt in rcduction

of efficiency of personnel.

178; Ground operations in arctic and subarctic terrain will
indirectly affect air operations in that more supply and evacuvati:
by air will be required by ground troops. In winter, cargo plane}
can be landed almost anywhere and unloaded; but in summer, most
of the supplies will have‘to be alr-~dropped, Similarly, evacuati
will be failrly simple in winter but difficult in swmer, To
overcome the difficulties imposed by the terrain and the lack
of landing facilities in summer, the extensive use of helicopters
for liaison, reconnaissance, observation, and supply and evacuati
would appear to be one solution. It 18 not known what specific
progress the Soviets have made in the development and production
of helicopters, although it is known that some have been produced.
and nine helicopters of a new model were demonstrated in the
July 1951 Air Show in Moscow,
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179, Clothing, The Sovletd; ¥ho have had considerable
experience in llving and working under arctic and subarctic

éonditions, have developed special clothes that permit a

certaln amount of outside work at very low temperatureé;

The Soviets! capabllity to clothe thelir aviatlon forces

propefly 1s considered adequate,

180, Personnel, Acclimation 1is not a major problem for

the Soviets, It is probable that the Soviets would, insofar
as practicable, use people accustomed to living and working
under arctic and subarctic conditions, In fact, Soviet manuals

on arctic operations skip all reference to living in the Aprctic

and plungetdirectly into other matters.

181. The Soviets have ample manpower for air operations in

arctic and subarctic envivonments, but even if they use people

acclimated from birth, physical limitations will still apply.

© The principal limit on the number of troops that the Soviets'

can concentrate is their logistical capabllity to maintain them,

182, Fuel and Lubricants, Lapge quantities of fuel are

- requlired to heat personnel shelters, hangars, workshops, alrcraft

engines, cockpits, etec., in addition t»o the fuel necessary for
operating power plants, mechanized equipment, and the alrcraft
themselves, The use of different kinds of fuels and lubricants

complicates the supply problem. The Soviet Union has the

“capabllity to produce the fuels and lubricants for alr operations

in arctic and subarctlc environments, but its supply capability

will depend upon ite transport capability. (See also pages 80-88)

185, Munitions. Like foods, fuel, and lubricants, the Soviets!

capabillity to supply munitions to their alr forces will depend

uvpon thelir capability in transportation,
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184, A1l of these items--food, fuels and lubricants,
munitions--can be ‘furnished to the air forces more readily
than to the ground forces because the airbases will be located
’,_ on supply foutes. However, the sparse transportation facilities

of northern USSR, and the long periods when mud restricts over-
land comﬁunications, would force the Soviets to stockpile in

the af@a large quantities of all items needed for military
operations in the Far North. As an example, it ié estimated

that the stockpiling required for mounting & long-range operation
from such an area as Northeast Siberia would reQuire about

45 tons of supply of all items per medium bomber aircraft

involved.
V. SOVIET DEVELOPMENTS IN FIELDS REIATED TO COLD WEATHER OPERATIONS

185, Research Expeditions., Soviet knowledge of the arctic

and subarctic regions has been acquired principally through the
medium of two organizations: the Maln Administration of the
Northern Sea Route (GLAVSEVMORPUT), and the Arctic Institute.

Up until 1938 when it was reorganized, GLAVSEVMORPUT controlled
all Soviet territory north of 62° N, Latitude, The Arctic
Institute, which was organized as part of GLAVSEVMORPUT{ has in
the thirty years of its existence, published mofe than 1,000
volumes dealing with all phases of arctic 1life and is estimated
to have sent out more than 400 expeditions dealing with such
subjecté as hydrography, meteorology, hydrometeorology, cartography,
oceanography, etc, Announced Soviet plans for 1950 included 540

expeditions to the arctic regions,

186. Hydrology. Soviet hydrological studies of the arctic
regions date from 1920 when surveys were made of the hjdrometrical
properties of water, determination of ice conditions, and charting
of currents, as well as gravimetrical observations, During the
period from 1921 to 1937, there were many recorded voyagés to
the.Arctic for the purpose of collecting hydrological data.
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- 187, Prior to 1932, however, no hydrologlcal work was done
ashore at polar statlons, Beginning with that date, hydrologlats:
were sent for the FPlrst time to gtations scattered throughout

the arctic reglon, Furthermore, classes were_;nstituted by the
Arctic Institute to provide tralned hydrologlsts for Arctic
gservice. In 1935, 1n Moscow, special courses were opened fér
training hydrologlists, while in Leningrad simllar courses were
begun in the Institute of Hydrography. In 1937, plans -called
For 95 expeditlons into the north, chiefly for hydrologic work.
No recent information is available but the number of hydrologigts
stationed in the Arctic doubtlessly has been greatly increased,
and there ls every reason to believe that the study of hydrologlcal

conditions has been intensgified,

188. Hydrography. During the perlod from 1921 to 1933 more

than 20 hydrographical expeditions were sent out to survey the

areasg of the Arctlc reglon and to prepare charts for all the

- Arctic szeas, A Soviet report dabed 1957 1lndicted that durlng the

two previous years more than 140 astronomical points had been
placed on the map along the Arctic coast and the lower parts of
the rivers, and that topographical surveys of the ocoaat had
covered about 12,000 kilometers, not counting aerial surveys,

By the end of 19357, more than 70 charts had been issued, and _
in 1938, salling directions for the Laptev Sea and Chuckchee Sea.
were published. The East Siberlan Sea Pilot followed in 1939.

189, Hydrographic surveys are belng conducted by hydrographers
attached to polar statlons as well as by peréonnel stationed

aboard icebreakers engaged in expeditions. Personnel for hydro-

'graphic work has been proVided by the School of Hydrography which

came 1nto being in 1920, as well as by a branch of GLAVSEVMORPUT
known ag the Institute of Hydrography.

SECRET
SECURITY INFORMATION

~JIC 5B9/1 : - 76 - Annex

000369




-
e

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l'acces a l'information

SECRET
SECURITY INFORMATION

190. It is known that in 1939 hydrdgraphlic work was proceedlng
on a considerable scale, There were at_least eleven ships assigned
to this work; including two lcebreakers, These vessels were
engaged 1n taking soundingé, preparing charts and photographing

islands and bases. All avalilable sources point to lncreased

~hydrographic actlivities in the postwar period.

191, Cartography. No rellable estimate can be made of the

extent to which the Soviets have mapped non-Soviet northern areas

-such as Alaska or Canada, but 1t can be assumed that they have

a substantial knowledge of those regions. Little Ls known of

the mapping of the half of the Far North which Ls Ln or projects
northward from the USSR, The charting and sounding of the
Nogthern Sea Route, especiaily emphagized in the Fourth Flve

Year Plan, has been an'ambltious postwar project and some results
were probably achieved, An atlas of the Sovlet_Arctic was planned
for publication by the Arctic Institute in l948; The absence‘?f

reviews in the Soviet press and journals may indicate, however,

that this work has not yet been published.

192, Xnown Soviet plans or proposals concerning topographic
surveying call for implementing and extending the standard
1:100,000 program, fhere are definite Lndlcations that topogfaphic
surveys at large scales are already under way or ape being
planned in areas of the arctic and subarctic., It iz known that
the 1:260,000 surveys once employed for sparsely populated,
unexplored reglons have been discarded in recent years. Proposalg

or plans are reported that call for -sharp areal increases in largg.

- scale =zurveys: 1:25,000; 1:10,000; and even 1:5,000., A new system

of ‘position designation was used by the Sovlets in 1937-1938 to
facilitate navigation in the Arctic, In thls system the customary
meridians and parallels are supplemented by a flat and rectangular

grid which is then used in navigation as a frame of reference.
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193, It is Known that the Soviets use the Gauss-Kruger pro#- &
jection for latitudes south of 75° - 80° North, and it is presumed
that they are now using a polar stereographic projection for

latitudes north of 75° - 80° North.

Y

194, Meteorology. Prior to 1929, the geophysical work in the

Soviet Arctic was limited to sporadic meteorological observations
from ships engaged in various expeditlons., Shortly thereafter, a
permanent Floating Weather Bureau was organized and by 1933 there
were 81x weather ships with ten permanently'designated observers,
About the same time, a special division, the Central Administration
of HydroFﬁetéorology, began the publication of a "Wéather Bulletin"

containing data on ice movements and weather forecasts,

195, By the end of 1935, fifteen meteorological stations had
‘been established in the Arctic. This number had increased to more
than eighty in 1947, Among the matters under study at the latter
date were: observations on growth of winter crops, freezing prop-
erties of soils, run-o?f, chemical composition of water, mechanical
composition of alluvia, field and Qf?ice hydrographic works, ice=~
'measuring and snow-measuring surveys,.layout of datum points, |

production of sleet observétions, etc.

196, The Arctic Institute has conducted classes for aerologists
for a number of years, The Institute is said to have designed a
drifting, automatic radio-meteorological station by means of which
it planned to organize a regular méteorological servicg in the
whole of the central polar bagin in the postwar period, Numbers of
these statlions were to be dropped or installed sd as to provide
wide coverage and make possible the drafting of dependable synoptic

maps,

197, Polar Stations. The real development of polar stations did

not get underway until 1933, when GLAVSEVMORPUT was established.
Prior to that time, there had been only outposts and observation
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points scattered throughout the arctic region. With the inception
of the new organization, these stations began to render meteoro-
logical and radio services and to survey natural resources north of
latitude 62° N, Hydrological and hydrographical work was commenced
for the first time together with ice prognostication and magnetic

studies.

198, The number of polar stations grew from 16 units in 1933 to
51 such stations by_thé end of 1935, There were reportedly 57
polar stations in l937_with more than 1,000 persons wintering
annvally in the Afctic. By 1947, the number of stations in opera-

tion had increased to about 85,
199, (Not used.,)

200, Medical Research and Development, It appears that USSR

Naval Medical development has encountered little difficulty in
solving nutritional, protective, environmental, psychologicai,
sanitation“and treatment problems aboard all vessels operating in
thevArctic. It 1s obvious that shipboard personnel have access to
warming facilities énd hot food, W&tches in the open can be suit-
aﬁly arrénged depending on weathgr and temperatures, Physical
effort is usually not exhausting. Recreational fécilities, wvhile
1imited; such as reading, moving pictureé and radio, can be

pfovided to 111 in off-duty hours,

201, A few reports and translations of independent investigators
ané research institutes indicate that special attention is being
devoted to the ﬁhysicological effects of frostbite, its prevention

and treatment. Available material indicates a first class effort
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is being made in these studiesi However, as late as 1950, it
is stated that while much valuable research has been done by quie
cliniciandg and pathologists in recent years on frostblite,, there

is still much more to be done.

202, Cold~chamber studies are recommended, indicating a step in

the proper direction. The existence of cold-chambers in milltary

or governmental medical research facilities has not been confirmed
but it is safe to assume that sugh installations are present in
viev of the known efforts of U.,5,, British, Finnish; Swedish,
Norwegilan agd Danish groups engaged in cold climate studies.
Furthermore, the disastrous experience (SO per cent casualties)

of the Soviet Polar Divisions in the Arotlc in one year has
probably stimulated medical research efforts toward prevention of
deaths due to arctic disease conditlons, snow-blindnéss and
freezing, In addition, Soviets have access to the recent qeﬁelop~
ment of such research on the part of the Finns ?nd Germans., It is
most likely that a definite program concerning arctic medical

research 1s now in force through cooperation of military and

governmental medical research institutes.,

203, Vitamin studies in the Arct;c are being pursued on a con-
tinuing basis, especially Vitamin C, The value of other vitamins

is well-known and while thely empirical use is evident, it is

entirely probable that more research 1s being done,

204, Nutritional studies have been a continual effort with no
particularly brilliant findings for the record, In view of the
high fat preference in the Soviet dietary, some unusual develop-

ments might occur that may be of interest to the U,S,

Fuels and ILubricants

205, Gasolines. The Soviets should experience no serious arctic
difficulties due to techniéal deficiencies in their gasolines. Al
grades'have freezing points below -750F. Use of engine heaters or
straight-run low boiling petroleum distillates as primers in cold
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sgarting'ls standard practice with the Russians, Thelr research
literature hints that they may have developed an additive to
‘ | prevent the formation of lce crystals In water contalning
' gasoline at low temperatures. Thelr relatively crude reflning
industry 1is adequgte to keep cloud polnts well below the

minimum standards,

206, Gasoline has alwaysvbeen short in the Sovlet Unlon, so
that'arctic 1imitations in this respect will be more economic
than technical, Economic necessity has prompted that country
to concentrate on the development of gas-turblne and diesel
power, the required fuels for which are easier to produce. Many
reports Indicate that the increasing use of substitute fuels such
as propanes and butanes, wood chips, etc.'for’clvilian and
Industrial use to rslgase greater quantities of gasolline to

the military services,

207. Straight run gasolines may be stored lndefinltely.
Storage of the more unstable cracked gasoline beyond six months
is inadvisable due to gum formation under cpndltions of normal
temperatures. The effect of prolonged low temperature storage,
particularly in the preseﬁce of their standard wood resin gum

inhibitor, is unknown.

208, Ddé to the great change in volatllity with temperature,
the Russians emphaslze the necessity for producing "seasonal"
gagolines, It Is known, however, that they successfully use
the less volatile ligroins in the Arctlc, but volatile primers

are required for starting,

209, The use of gasoline to start jet eggines at very low
temperatures is standard with the Russians, They give considerable
evidence that gasoline may become a standard gas-turbine fuel ig
the Arctic because of its dependability and easze of ma intenance,

Major engine modifications will be essential, however,
o) : 2
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210, Synthetic gasolines from coal and 1ignite are expected
to become increasinglyiimportant for the Soviets, Both East
German and domestic Rusdian hydrogenation plahts have been in
’»\ prodﬁction for some time, Much of the product of these plants
| is unsuitable for high-octane aviation blends, Unless this
is diverted to auto-transport consumption, it would make
excellent arctic gas turbine fuel, The synthetic aviation
grade gasolines which are produced by thesé plants is expebted

to be the equivalent of the old German C-3 fuel which had an

approximate 96/150 rating.

211, Keroseneé. Until 1946, most Russian ligroin and tractor
kerosenes were straight-run distillation products. These are
now being blended with heavier thermal cracking products; which
increases both octane rating and supply. Chemical refining of .
the kerosenes is often times limited only to alkali treatment due
to shortages of sulfuric acid. Fuels, so refined, are expected

~—

to introduce sulfur and guming problems when used at low

temperatures, Storage time for straight-run Russian kerosene

is unlimited,

212, Published research indicates that sulfurous Russian crudes
such as Second Baku, may be used to produce high quality Siberian
diesel fuels (Cetane No. 70) and kerosenés (Octane No. 75).
Success with this raw materiallwill be dependent upon Soviet

ability to practice industrial multi-stage countercurrent .

extraction of distillates with sulfur dioxide,

213, Ligroin (248° - J46° F boiling range) and kerosene
(3020 - 5990 F boiling range) are used as fuels for carburetor
7 - engines in the subaprctic by the Russians. These engines may be
started and warmed up on gasoline, However, the Soviets have
standardized on using engine preheaters or the more favored 1iéht
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gas generator type CG-1l; which uses methane, ethane, or propane
for startiné fuel, Thé%e engines are equipped with special
exhaust-gas preheaters for the fuel-air intake mixture., Water
injection is reportedly used on the low speed, 1arge cylinder
tractor engines to reduce antiknock requirements. The Soviets
advise against the use of thinned kerosene and ligroin fuels

because of motor oil dilution and increased fuel consumption.

214; Soviet gas-turbine kerosene, boiling in the 3020 - 5720 F
range is usable down to ~400.F. 1t is manufactured only from |
paraffin base crudes, At extremely low temperatures, gasoline
nust be used for starting, but the Russians claim that new nozzle
designs will eliminate this problem. Jet kerosene containing
ice crystals is not used, There is no evidence of a gas-turbine

‘grade kerosene shortage in the Soviet Union,

215. Diesel Fuels, Diesel fuels will not be a problem for
the Soviet Navy., ZEven in arct;p waters, the sea temperature,
and hence bunker temperatures, can never fall much below % 320 @
without freezing. The German grades were successful in Nofwegian
waters having pour points of only #320 F, and 1ater in the

war, A41° F,

216, Russian diesel fuels in general are unrefined straight-run
petroleum distillates, Some fuel for submerine diesels is

reportedly being distilled from Estonian oil shales,

217. Russian crude cils are capable of yielding low pour
point fuels when required, These so-called winter grades are
derived entirely from low paraffin base crudes, The Uskine,
Koschagyl, Ukhta, and Shor-Su fields provide fuels with pour
points rangiﬁg from -750 to -220 F, Many other fields provide

diesel fuels with pour points in the range of -220 to -50 F,
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218§ The Sovlets emphasize the need for "seasonal" diesel

- fuels; bothAwinter and summer specifications are provided, They
claim that the pour point of dlesel fuels must be 59 to 10°
lower thap ambient temperatures for satlsfactory low tempera?ure
operation. This applies mainly to high-speed.diesel engipes,
unequipped with preheapers and speclial filtratiop systems._

The glower speed, large cylinder englnes are so equipped, and
have been known to opera@e the year round on summer grade fuels

in the subarctic reglons,

219. East German, and possibly Russlan, coal hydrogenation
plants are producling low temperature synthetic dliesel fuels.
The Schwérzheide plant 1s reported to be produqing a =229 F.
pour polht product at a cetane ﬁumber of 70«75, Simllar fuel
wag produced ln Germany during erld War II from 50:50 blends of
mineral oll derived from asphaltic crudes and selected Fishcer-
Tropsch fractions. The Boehlin hydrogenation plant is reportedly
pﬁoducing a -75° F synthetlc dlesel fuel, but this is prababiy

only in small quantitles for use as a compass fluid.

220, Bpiler Fuels. Soviet boiler fuels are adequate for_arctic

naval use, These are generally made up of the residues from .

the thermal cracking process.. Mentlon is made that the Centpal
Asian tarry petroleumg of hlgh sulphur content are also used.
Straight-run mazut ls permltted for boller fuel only in emergencles
because of its great value as a lubricant raw materlal. Use of
Soviet boller fhel in the arctic and subarctic reglons ls limlted
only by the heating faqilities, generally live steam, of

transporting equipment.,

221, Fleet mazut, GOST 1626-44, 1s intended For marine bollers,
Meximum pour. pointe of #23° to #41° F are specifled for varlous
grades of this fuel., Maximum allowable sulphur 1s three per cent

when the fuel is derived from sulphurous crudes, such as from
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Second Baku, which are generally characterized by their low
viscosity. Up to two per cent water 1s tolerated in Fleet mazubt
for storage purposes, but must be reduced to one per cent before

transference aboard ship.

222, Lubricants, The USSR produces & selection of lubricants

vhich are gonsider@d adequate for her purposés in arctic
operations. As &a class of materials they posSess low viscosity
index in general as compared with our better refined lubricants
and are therefore usable over only relatively short ranges in
temperature, The higher grdde aviation types, particularly with
additives and pour point depressants, are comparable to American

lubes except in the temperature range of serviceability.

223, The Soviets have published lubricant specifications which
include all the physical properties necessary for arctic
operations on land and se¢a, In these specifications and hand-
books, the philosophy of "seasonal" products is dominant. How-
ever, many dbservers have reported that in Russia the specified
grades are often unobtainable when needed., In such cases the
ability of the acclimated Russians to improvise with the
primitive means at hand is impressivé. Engine oil dilution
with gasoline is accepted practice as is the continuous running
of engines to keep their low grade lubricants warm and fluid.

Short engine life and hecavy fuel consumption appear to be accepted

penalties for working in the arctic climate.

224, Only select petroleum crudes fiom the Surakhan,
Karachukhursk, Dosser, Sagiz, Makat and Groznyy districts are
acceptable for the production of aviation and low temperature
arctic oils. ‘Thé "oily mazut" fractions are vacuum distilled
and the distillates are then subjected to contact neutralization,

acid refining and selective solvent refining. The paraffin
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distillates such as those'from Surakhan are further subjected to
solvent dewaxing with propaﬁe and naptha at low temperatures
(é?o - 46° P below the specified pour point of the end product).
The common Rﬁssiaﬁ selective solvents are furfural and
nitrobenzenes, The arctic iubes which have been analyzed to date
thin down rapidly at high temperatures, This indicates that
there 1s a shortage of solvent refining equipment in the Sovilet

Union.,.

225, All used lubricating oils are reprocessed in the Soviet
Union for use in their former-applications or for less important
chofes. No more than 25 per cent reprocessed oll is tolerated
in aviation oils, Winter grade Soviet aviation'oils are allowed

up to 40 hours engine time, as compared to 5~10 hours for

. summer grades, before reprocessing.

226, In order to compensate for low viscosity index and
severe shortages in modern refining equipment and skilled labor,
the Soviets have concentrated heavily on the development and
use of iube oll additives to reduce pour points and improve
viscosity-temperature properties. In order to lower pour points
by 259 tQ 450 ¥, they favor from 0.5 to 2,0 per cent of various
types of~chlorinated paraffins condensed with aromatic hydrocarbons
and phenol (Paraflow, Paraflow Extra, and Santopour), and refined
oxidation products of petroleum., ILaboratory analysis of Soviet
oils tends to confirm this. All viscosity index Iimprovers (Oppanol,l

Paraton, and Superol) appear to be based on polyisobutylene;

227. The MZS and MZ lubricating oils are examples of the best
low temperature lubricants produced hy the Soviets who consider
them superior for cold weather‘starting. Thelr viscosity indices are
about 80 which can be improved to about 100 with additives.

These oils have pour points of -22° F and -8° F respectively

without the addition of pour point depressants.
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228, An example of a sultable arctic marine oil lubricant is

GOST 2022-43 which has a pour point or #3290 Fo. This is compounded

of less than eighty per cent of refined mineral oil and blown

vegetable oils such as from colza or mustard seeds, A great
disadvantage with this product is that it emulsifies readily
with watera The Russians have been unable to improve on this

lube oil,

v229, One East German piant has been reported several times to
be concentrating its polyethylene research on the arctic lubrica-
tion problems of gas-turbines, though the winterization of tanks
and vehicles is also stressed, The Soviets believe that the low
temperature lubrication problem for gas-turbines is cénsiderably
less difficult than for'reciprocating engines, This is rather

significant in view of their reported interest in the "low work

factor" polyethylene oils.,

230, Hydraulic Fluids. The Soviets are willing to use two

grades--winter and summer--of mineral oil based hydraulic fluidse.
Consequently, they have an aircraft hydraulic fluid which is
operational down to -76° F in their 1lift, control, and most brake
gystems. Soviet research is concentrating on very light
paraffinic stocks containing special viscosity index improvers

of the polyisobutylene type including Vinypol, Superol, and
Exanol, The Soviets do not regard nonflammability as an essential

property for hydraulic fluids,

231. In connection with apparent Ruséian interest in the
olef'in polymers, one¢ German polyethylene oil grade "v-120" shows
promise as & low temperature fluid, Its pour point is below
-850 F and has a high viscosity index calculated at 96, However,

it is relatively volatile and is not flame proof,

232, One sample of Russian-made fluid taken from a Czechoslo-
vakian RD4 type aircraft was analyzed to consist of a napthsne
base., It possessed a viscosity index of 87 and a pour point -69°F,
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233. The Soviet llterature has described one Soviet winter
grade fluld as consigting of fofﬁy per cent glycerlne, forty-five
pervcent’ethyl alcohol, and fifteen per cent water., Thls Is
deficient in low tempergture properties, but 1t works exceptionally

well with natural rubber seals,

23#; Greases, Thé Russians manufacture'é'wide variety of
greases, which accordLng to speclficationse would b? particularly
useful In the arctic and subarctic reglons. GOI-5%, at 2-5866-40
1s a high stablillity lubricant grease for artillery and alrcraflt
operating in the temperature range -T6° F to A149° F, It ls an
alkali;acid‘free product made from a mixture of refined vaseline

and ceresin,

235, Aviatlon lubricant NK-30, ST 2~5865—4O is a speclal low
temperature product prepgred from a Dossger fleid yaselinelblegded
with a calﬁlum base soap. It ls usable at -76° F, Similarly,
other low temperature aviatfon and artillery greases are prepared
from highly refined olls thickened also with ceresin and

lead stearate and activated with triethanolamine.

2356, Winter lubricant KV is a low temperature gréase contalning
1ight mineral olls and medium salts of the higher fatty aclds such

ag castor oll and hydrogenated fats.

237. Instrument Lubricatlon.‘ Vageline oll MVP is manufactured
from Dossor and Saglz petroleum, It has a pour polnt of -76° F,
and it 1s manufactured especlally for ths lqw temperature lubrlcaf
tlon of ilnstruments and controlling devices, Similarly, a splndle
oil type AU 1s manufactured from cholce, iow peur point_petroleum

crudes for speclal Lnstruments, It Ls usable to -48° F,

238, Coolants, De-Icers, and Antifresze, Soviet antifreezeé

conglst of ethylene glycol-water mixtures, Glycerine is sometimes
included for alrcraft. Russlan alrcraft operatlng instructlons
refer to the use of ethylene glycol-water mixtures as coolants for
operations down to -680 F, Denatured ethyl alcohol antifreeze
compound, of the automobile radlator type, is a common Soviet

de-icing fluld for alrecraft,
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MllLtary Operations in Arctic and Subarctic Environments)

CORRIGENDUM

1. At the request of the originators,. holders of J.I.C. 589/1
are requested to make the following changes to that paper:
a. Pages i - iii - insert heading "ANNEX" at top of page i;
- and 1nsert pages i1 - iii after Uage 2e
b. Substltute the attachod rev1sed pages 5s 9, 10, 12 21, g
29, 38, 39, 4o, 41, 51, 54, 55, 56, 57, 58, 73 and 79 for
the corresponding Dages now in that paper and destroy the

superseded pages by burning.
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