UNCLASSIFIED

AD NUMBER
AD007429
CLASSIFICATION CHANGES
TO: uncl assified
FROM: restricted

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Di stribution authorized to DoD only;

Adm ni strative/ Qperational Use; 31 JAN 1953.

O her requests shall be referred to Ofice of
Naval Research, Arlington, VA 22203. Pre-dates

formal DoD distribution statenents. Treat as
DoD only.

AUTHORITY

E. O 10501 dtd 5 Nov 1953; ONR Itr dtd 26 Cct
1977

THISPAGE ISUNCLASSIFIED




UNCLASSIFTED

AD o

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION ALEXANDRIA. VIRGINIA

DOWNGRADED AT 3 YEAR INTERVALS:
DECLASSIFIED AFTER 12 YEARS
DCD DIR 520010

UNCLASSIFIED



THIS REPORT HAS BEEN DECLASSIFIED
AND CLEARED FOR PUBLIC RELEASE.

DISTRIBUTION A
APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.




RESTRICTED
SECURITY INFORMATION

‘ INVESTIGATION OF METHODS OF
DETERMINING TERRAIN CONDITIONS
BY INTERPRETATION OF VEGETATION
FROM AERIAL PHOTOGRAPHY

TECHNICAL REPORT No. 6

Part lil. Interpretation of Vegetation on Aerial Photographs
of the Arctic and Subarctic Reglons

Sunmmarizing and Supplemsating Report No. 5

Office of Naval Research
Project No. 257002
Contract N6-onr-25504

Arctic Institute
Catholic University of America

January 31,1953

V4

RESTRICTED ‘
SECURITY INFORMATION l

S



Aeed

RESTRICTED
SECURITY INFORMATION

INVESTIGATION OF METHODS OF
DETERMINING TERRAIN (ONDITIONS
BY INTERPRETATION OF VEGETATION

FROM AERIAL PHOTOGRAPHY

TECHNICAL REPORT No. 6

Part lil. Interpretation of Vegetation on Aerial Photographs
cf the Arctic and Subarctic Regions

Summarizing and Supplementing Report No. 5

Office of Naval Research
Project No. 257002
Contract N6-onr-25504

Arctic Institute
Catholic University of America

January 31,1953

RESTRICTED
SECURITY INFORMATION




]
.
i
3
é‘
i
i

sty ol 11

_ -the Amphibious Branch’ ‘and y _
- Office of Naval Research Catholic University of America

RESTRICTED
Security Information

INVESTIGATION OF METHODS FOR
DETERMINING TERRAIN.CONDITIONS
BY INTERPRETATION OF VEGETATION
- FROM AERIAL PHOTOGRAPHY

TECHNICAL REPORT No, 6

Part III, Interpﬁefﬁtion of Vegetation on Aefial Photographs
_ of the Arctic and Subarctic Reglons:

A contract between

thhe Arctice Ihstitute

-Monitored by
Research and Analysis Divisicn
‘Photographic: Interpretation Center
Neval Rec91V1ng Statlon

Officé of Naval Research -
- Project No, 257002
Contract . N6-onr-25504

Hugh O'Neill, Chief Investigator
and

Arthur Barwick, Arthéme Dutilly, Maximilian Duman, Herbert

Hanson, Robert Heller, Ernest Lepage, Willian Nagel, R, J.

O'Neill, Richard Shamp, Edward Steigerwaldt, Harold Young
and Vincent Welidron, :

ARCTIC INSTITUTE
Catnolic University of America
January 31, 1953 .

! criihof SO U VP DOV kg




-..-...-.--lIIllIlIllllIIlIIIlllIlIIlIIIIIIIlIllIlIlIIlllllllllﬂlllllllll.l-l

Pars I.

Part 1I.

Part III.

Part Iv.

RESTRICTED
SECURITY INFORATION

TECHNICAL REPORT No, 6

General Table
of
Contents

General Principles of Interpretation
of Vegetation from Alr Photographs
and Their Incorporation into Keys

Interpretation of Vegetation from Air
Photographs of the Chesapeake Bay, a
Type of Inland Shores, Summarizing and
Supvlewenting Technical Report No., 1.

Interpretation of Vegetation from Alr
Photogravhs of the Arctic and Subarctic

Regions. Supplementing and Summarizing
Technical Feport No. 5.

Terrain Conditions Deducible from Air
Photographs of the"Near Sub-arctic :

haine,disconsin, Coloradn and Pennsylvania.

RESTRICTED
SECURITY INFORMATION




HLSTRICTED
Security Information
Tech, Rep. 6
Part III

Table of Contents
of Part III
Interprecation of Vegetation from
Air Photographs of the Arctic and Subarctic Fegions.
Supplementing and Summarizing
Technical Report No. 5.

Botanical-Climatic Map of the Arctic Reglons

1, Some Terrain Conditions in the Lowlands. James Bay

Region. Plates I-XXVI . . . . . . . . Arthdme Dutilly
Maximilian Duman
Ernest Lepage

2, kWhite Objects in the Arctic Regions,

Plates XXVII-XXXIV . . . . . . . . . . Arthéme Dutilly

Hugh O'Neill

3. Dari Objects and Arctic Beaches. Plates XXXV-XLV
Artheme Dutilly
Hugh O'Neill

Lo Some Terrain Conditions in the Spruce Forest

Region of Alaska . . . &« « « « + . Herbert C, Yanson

S. Terrain Conditions Correlated with Vegetation

on Subarctic and Arctic Mountains « « « Richard Shamp

Howell Martyn
Norman Thomas

6., Terrain Conditions in a Peat-Cutting Aresa

in the Subarctic Spruce-Fir Forest . . . .Ernest Lepage

7. Set of Twenty Superposable Maps of USSR .. Arthur Barwick

RESTRICTETD
3ecurity Inicrmation




ﬂ“

nls TP ICTED
, Securicy Information
Tech. Rep. 6

Part III LIST OF PLATES in PART III I

Albany River Serles.

Pl. I ¢ Air Panchromatic Oblique Photogrephs of Ogoki.

P1. 1II ¢ Alr Panchromatic Oblique Photographs of Ogoki, on
P1, I.

Pl, III : Panchromatic Ground Photographs of Ogoki, on PL, I.

Pl IV' ¢ Alr Oblique and Ground Panchromatic Photographs of
the Banks, on P1, I.

P1, \ ¢ Stereo Panchro:atic Air Vertical Photographs.

Pl1, VI ¢ Panchromatic Ground Photographs of the Banks,on P1,V.

Pl1, VII ¢ Panchromatic Ground Photographs of the Banks,on P1,V,

Pl, VIII : Panchromatic Ground Photographs of the Banks,on P1,V,

Martin's Drinking River Series.

P1, IX ¢ Stereo Panchromatic Vertical Air Photographs.

Pl, X ¢ Ground Panchromatic Photographs, on Pl,IX.

P1, XI ¢ Ground Panchromatic Photographs, on Pl1, IX.

Attawapiskat River Series.

P1, XII ¢ Panchromatic Stereo Vertical Air Photographs.

Pl. XIII : Ground Panchromatic Photographs, on Pl, XII,

Pl, XIV ¢ Sterec Panchromatic Vertical Air Photographs.

P1, XV ¢ Greund Panchromatic Photographs, on Pl1, XIV,

Pl, XVI ¢ Ground Panchromatic Photographs, on P1, XIV.

Pl, XVII ¢ Ground Panchromatic Photographs of Rapids, on P1.XIV,

Pl, XVIII : Ground Panchromatic Photographs, Methods and Canoeing.
P1, XIX

Ground Panchromatic Photographs, Beaver's Dam,
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Arctic Beaches {continued).

Pl, XXXVI Ground Panchromatic Photographs, Live Seaweeds, Sea

Rye, Limestone, Granite.

Pl, XXXVII ¢ Oblique Panchromatic Air Photographs, Baffin Island,

Pl., XXXVIII:Vertical Panchromatic Air Photographs.Fury & Hecla Str.

Pl., XXXIX ¢ Stereo Panchromatic Vertical Air Photographs, Arctic Bay.
Pl., XL ¢ Oblique Panchromatic Air Photograph, Arctic Bay, Baffin 1
Pl1. XLI ¢ Oblique Panchromatic Air Photographs, Smoky lits, and
Stereo Photographs, the beacn of Port ilanvers,
Pl, XLII ¢ Ground Panchromatic Photographs., Port Manvers, Labrad.
Pl, XLIII : Oblique Panchromatic Air & Ground Photos, James Bay,
Pl1, XLIV ¢ Ground Panchromatic Photographs., Fort George, James B,
P1. XLV ¢ Obligue Panchromatic Air and Ground Photographs,
Hudson Straits,

A~ or Alaska Series, matanuska Valley.

A-1 : Stereo Panchromatic Vertical Air Photographs. (taken by

9-lens Camera).

A-2 : Air Oblique Panchromatic Photographs, on Pl. A-l. Spruce-
Birch Forest.

A=3 { Air Oblique Panchromatic Photogresphs, on Pl, A-l, Spruce-
Birch Forest.

A=} ¢ Air Oblique Panchromatic Photographs, on P1, A-l, Spruce-
Birch Forest.

A<5 : Ground Panchromatic Photographs, on Pl, 4-1. Spruce- Birch

A-6 : Stereo Panchromatic Verticalpziisgﬁotographs.

A-7 : Ground Panchromatic Photographs, on Pl, A<6, Marshes, Cotton-

A-8 : Stereo Panchromatic Vertical Air Photographs. Hoods.

A-9 : Ground Panchromatic Photographs, on P1, A-8, Marshes, Farms.
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M-2 : Ground
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M-8 : Ground
M-9 : Stereo
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_l M-13 : Ground
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Panchromatic Photographs,

Panchromatic Photographs,

Panchromatic Photographs,

Panchromatic Air Vertical
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Panchromatic Photographs,

Panichromatic Air Vertical
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Photographs, Streams.
Waterfalls, Torrents, on
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Waterfalls, Relindeer-moss,

on Pl. ©M-1.
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Pl, M-1
Photographs, Hanging Valleys.

Steep Slopes, on Pl. M-5.

Photographs, Hanging Valleys.
Deltas, on Pl.. M-7.
Photographs, Delta fans.

Photographs, Retreating
Glacliers.

Photographs, Glacier
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Rapid Erosion.
Heaths.

Snow Bridge, Talus,
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M-16 : Stereo Panchromatic
M-17 : Ground Panchromatic
M-18 : Stereo Panchromatic
M-19 : Ground Panchromatic
M-20 : Ground Panchromatic
M-21 : Stereo Panchromatic
M-22 : Stereo Panchromatic
M-23 : Hetero-Stereo Pair,
M-2l; : Ground Panchromatic
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PLATES IN PART III

Air Vertical Photographs, White Spruce
Stand.
Photographs, Extreme Contrast in Tone,
on Pl. M-16.
Air Vertical Photographs, Reindeer-moss,
White Quartz.

Thickets on Sand and
Rars, on Pl., M-18.

Photographs,
Gravel

White Rock Flour,
1-18.

Photographs, on Pl.

Air Vertical Photographs, Forest Filres.

Air Vertical Photographs, Bog.

Ground Panchromatic and Infra-red Photo-
graohs, Tree-line, on Pl. M-22.

Photographs, Big Game Trails, Tree-line,
Bogs, on pl., M-22.

Air Vertilecal

Photographs, Beaver Dams.

Alr Vertical Photographs, iedial

Moraine,

Photographs, Medial rloraine, on Pl. M-26.

Air Vertical Photographs, Game Trails.

Photographs, Sandy Gravel Bars, on Pl.

M-28.

Travel and Terrain Con-
dition, on Pl1, M-26.

Photographs,
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Part III
INTRODUCTTION

This Part III is an attempt to supply & general means
cf recognizing and interpreting vegetation from air and ground
rhotographs of the arctic and subarctic regions, in so far as
this 1s feasable for so vast a region roughly estimated as more
than one quarter of the total land surface of the earth, One
practical means of dealing with these regilons is to consider it
under three great headings:

Lowlarids and Plains,
Mountains,
Shield Areas.

Within each of these three great classes of landforms,
patterns of vegetation can serve as useful indicators in judg-
ing local terrain conditions from air photographs.

Lowlands and Plains.

Briefly for our practical purposes, the lowlands and
plains are the green areas on most atlas maps and ascend from
sea level to about 1000 feet. In Canada the plalns areas are
shown on Map I in Technical Report V., On Maps 6 or 7 in the
last section of this part, the great bulk of the USSR, 1is plains,
except for the regions cross-hatched as mountains and the shield
areas shown on Map 1b (the Baltic, Anabar and Aldan Shields).
This is the largest of the world's plains,

The first section of this part deals with a lowland area
in the James Bay Region and illustrates, on Plates 1 tou 26,
terrain conditions that are fairly representative of a very large

RESTRICTED
Security Information




———

R* 3.1 .2CTELED
Security Information
Tech, Rept. 6 2
Part ITT
part of the subarctic lowlands in North America and in USSR,
Mountains,
fhe mountains of our region are shown on Maps 6 or 7
(USSR) in this part and on Mep I, Technical Report £ (Canada)}.
Section 5 of this part deals with an area in the Canadian Rocky
Mountains and shows, in a series of thirty plates, terrain con-
ditions that can serve as an example for mountains anywhere in
this region where climatic conditions are not too dissimilar,
Shield Areas
for our purposes are intermediate in character between plains
and mountains, They are areas of geologically old, hard rocks,
tiie remnants of worn-down, old mountains. The largest 1s the
Canadian Shield (Map I, Tech, Rep., 5). The best known is the
Baltic Shield (Map 1b), 1In Siberia (Map 1b) are the Anabar
and Aldan Shields, Deducing terrain conditions in shield areas

from vegetation shown on air photographs has been treated in

detail in Tech. Rep, 5, illustrated on 28 plates.

THIS REPORT DOES NOT TAKEZ TBE PILACE OF KEYS OR MANUALS, SPEC-
JALLY PREPARED FOR SMALLER AREAS WITHIN THESE REGIONS.
Obviously a special text or manual and keys adapted to

the photography of small areas within the vast region of the
arctic and subarctic, will certainly enable the photo-inter-
preter to work more rapidly and more accurately with photographs
of that small area, But the making of so many keys, each one

specliically for a small area, requires time and expense far

beyond the resources of this project. Further, access to the
greater part of this region in the 014 World is denied us,

D ™. M T CORRE AT A b ) [ ——
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It was therefore planned to avold long delays and to
bring out this report now, even with all i1ts unavoidable
short-comings, 8o as to provids the interpreter with at least
this general treatment of the whole region so that he will
have at least this much avallable., It is beleived that with
careful study of this report, the photo-interpreter can learn
to recognize without too much difficulty, at least some of the
features of the greatest military importance in the arctic and
subarctic regions, that he can learn many general rules that
apply to the whole region and that he can, with common sense,
learn to make appropriate modifications and special adaptations
in his methods and keys for studying special small areas, Ob-
viously further practice and experience working on photographs
is very h<1>ful. and very necessary. Keys, manuals and maps
cannot sunpply the wsnt of experience resulting from practice.
They are only a means of acquiring such experience.

If and when better manuals and keys, expressly made for
smaller and snz.ific areas, are avallable, the practice and
experience tiiat will have been gained in studying and using
thls report should give the interpreter, a preparation that
will help him with the more detailed texts.

fap no, 1 1llustrates the erctic region as shown by
vegetation at sea level., Arctic vegetation extends much further
scuth on the mcuntains and is then often called arctic-alpine

or alpine vegetation.

*
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It 1s =0 very difficult to obtaln any consensus of
opinion as to where the Subarctic zone should be delimited on
ita southern border that we prefer not ¢o use the time and
space to discuss it here, VERY roughly it is the southern
boundary of Map no, 1. The northern boundary of the subarc-
tic region 1s, of course, the southern boundaary of the arctic
region.

Section 2 deals wilth WHITE OBJECTS in these regions.
(Plates XXVII to XXXIV). Everyone 1s aware of the prevalence
of snow and ice but those who have never travelled in these
reglions are unaware that vast areas above or beyond the
tree line have a white or nearly white covering in summer as
well as winter, This 1s caused by a layer of cream-colored
reindeer-moss on thousands of square miles on the great plateau
of Labrador, the barren lands north and wert of Hudson Bay, on
large areas in Northern Siberia and Russia, and on high mount-
ains above the tree line,

The military implications are very plain. Such aresas
of reindeer-moss are treeless and afford practically no cover,
In summer, the ground underneath the reindeemoss thaws to a
depth of only a few inches to a foot or two. Hence digging

trenches or fox-holes 1s usually difficult or virtually impos-

sible, A fox-hole or trench in such an srea in summer soon
degenerates into a mud hole, This situatlion increases the
necesslty and importance of camouflage, 1i.e, white camouflage

for per.onnel and egvuipment in summer as well as winter in

such areas,
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A varlety of other white objects that might be mis-int-
erpreted are also shown on these plates, notably white or light
grey limestone and quartz or other white rack, For further
details the interpreter should consult the plates and their
captions.

Arctic Beaches

In the arctic, roads are very rfew and very far between.
Travelling conditions overland in summer usually means flound-
ering through slippery mud., Beaches and river banks in general
are very important, sometimes the only routes of travel in
summer, Hence landing conditions on beaches in the arctic and
subarctic are of very great importance and are 1llustrated here
by Plates XXXV to XLV.

The Project Director here presents a new method of inter-
preting beaches from air photographs on the bases of the pat-
terns assumcd by the 1living seaweed particularly visible on
photographs taken at low tide and also by the patterns assumed
by dead seaweed, driftwood, and the flotsam and jetsam, Other
details on landing conditlons are also shown on the Plates and
described on the captions,

Section I of this Part III illustrates terrain in the
spruce-birch forest, on nine plates where the great gap between
the small scale vertical air photographs (Plate A-1 taken by
the 9-lens camera of the Coast and Geodetic Survey) is bridged
by a series of nine oblique photographs taken with a small hand

camera from a small plane when in the nine positions indicated

RESTRICTED
Security Information




RITSESTRICTED
Security Information
Tech, Rep., 6 ¢

Part III

by the figures of the aeroplane on Plate I. Plate A-5 gives

Iy additional ground photographs. Assembling information from
these photographs into a single interpretation should familiar-
ize the interpreter with a variety of aspects assumed by Alaskan
spruce-birch forests 1n association with well-marked glacial
landforms on a variety of different scales. Plates A-6 and A-8
were taken from a B-29 primarily for locating on air photographs,

areas of stagnant, shallow water, as potential mosquito-breeding

arcas. These are commonly arcas of muck, often impassible,

In connection with these plates illustrating the INLAND
spruce-ovirch forest (north of the Chugach Mts,), the inter-
preter is referred to Plates XXX to XXXV in Tech, Rep. 5 where
the more luxuriant, taller Sitka spruce forest 1s shown along
the COAST.

Alcso in Tech, Rep, 5, on Plates XXXVI to XXXIX, is shown
the whitc spruce-birch forest coming to the edge of the rock
flour beaches of the long estuary near the head of Cook Inlet,

' Alaskasa,

Section 6 of this Part deals with the special terrain
conditions in peat-cutting areas in so far as was feasible with-
1n the time and cspace ¢t our disposal,

Section 7: Set of Twenty Superposable Maps of USSR.

These maps have bee:n esoecially adapted for the use of

the photo-interpreter to serve as:

1, A general reference on terrain conditions in the USSR. 4
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More specifically, these maps are a source of information to

help the interpreter make his deducticns from the aii photo -
graphs,

| 2, An introducticn to the use of maps in ascertaining

| correlations of any two or more factors of the environment at

' any given location on the map, as well as non-correlations of
factors., This can be most easily seen when any two maps are
placed, one exactly above the other, on a transparent (glass or
plastic) viewing screen with a bright light underneath., The
maps are easily removed from the binder for this purpose. Since
all of these maps have been re-drafted especially for this pur-
pose, they are all on the same scsle and in the same style of
projection, Hence when any two lines on the maps coincide, the
correlation between the factors involved, can be considered as
very likely. A conspicuous example of this is shown on Map I
of the Arctic region, where the 10°C, (S0°F,) isotherm corres-

ponds rather well with the tree 1limit at sea level.

3. The interpreter by studying these maps can learn to
think in terms of many factors of the environment and how to

connect such factors with his interpretation, e.g. suppose the

is unable to decide if a dark area is trees or merely bushes.

An inspection of the map 10 shows this island is far north of

the tree limit and dcep in the tundra. For this reason the

interpreter could correctly rule out thc possibility of the
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dark-toned growth teing a forest.

L. By referring to the set of maps the interpreter can
rapidly learn & considerable number of terrain conditions of
the area represented in the air photograph he 1s studying, e.sg.
to return to Novaia Zemlya, ilap 1 a tells him the island was
glaciated, (and therefore has at least some unconsolidated sed-
iments, possibly useful in road-building). &rap 1b shows that
it is at least somewhat mountainous (it is a continuation of
the Ural Mountains). Map 2 shows that it has a cold surmer,
since its average July temperature is only 6°C (and therefore
toc cold for the s¢il to thaw deep enough to support the growth
of trees). Maps 9 and 10 show that the soil and vegetation is
of the tundra type, confirmed by Map 8 as a region of permanent-
1y frozen subsoil, while Maps 16, 17, 18, 19, and 20 show that

all of the trees have theilr northern limit far to the south of
this large 1island,

Example of a Deduction Obtainable by Superposing These Maps:
A noteworthy rough correlation is that between the east-
west isotherms for July (iap 2) and the natural zones (iap 10)
plus the east-west zones of soil (Map 9). On the other hand, a
very noteworthy non-correlation is shown when comparing these
last two maps with the isotherms for January (Map 3). From this
it can be inferred that the July temperature and not the January
temperature influences the formation of soil, the distribution

of vegetation, the place of the tree-line, etc. This is true,
RESTRICTED
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Botanical-Climatic map of the Arctic with southern boundary,
on 50° F (10° C) isotherm for July at sea level, which is
also the tree-line, The southern boundary of the subarctic

region in North America is roughly the southern boundary of

.-16 map,
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SOME TERRAIN CONDITIONS
IN THE
LOWL..NDS OF THE SUBARCTIC

DEDUCIBLE FROM AIR PHOTOGRAPHS

Text Location:
Drainage Basins
of the
Albany and Attawapiskat Rivers,

James Bay,

Ground Photographs and

Field Information

by

Artheéme Dutilly, Meximillap Duman and Ernest Lepage.

August-September, 1952,
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SOME TERRAIN CONDITIONS IN THE LOWLANDS
OF THE SUBARCTIC REGIONS.

Test Location: Drainage Basins of the Attawapiskat and
Albany Rivers, James Bay, Canada.

In general, for purposes of interpreting vegetation from
air photographs of the arctic and subarctic regions, it seemed
most practical for our purposes to consider this vast circum-
polar region priiiarily under three great divisions of land forms
viz,

Flat-lands (mostly lowlands),
Mountains,

Shield Areas (mostly plateaus).

In this section, comprising Plates I to XXVI there is
illustrated a low-lying plain, with vegetation and topography
similar to much larger areas in Poland and the USSR,

In marked contrast to mountainous regions, the slope of
the terrain is relatively unimportant, while the height of the
water table 1is by far the most important factor influencing
travel conditions in the summer, A difference of a few 1inches,
not feet, in the level of the water table causes a profound
difference in the vegetation, e.g. the average difference in
water level between a black spruce bog and a neighboring sedge
marsh is commonly no more than a few inches., 1In such areas

vegetation is an extremely sensitive indicator of water table.
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This 1s of very great importance in interpreting air photo -
graphs, since 1t 1s so very much more accurate a means of judge
ing terrain conditions in regions which are far too flat to
show any differences in elevation on stereo photography.

Probably the best means of Jjudging conditions of travel

in lowlands from air photographs is the recognition of the

pattern of vegetation. But all judgments of travel conditions

must take into consideration the season of the year, This has

a most profound effect on travel ccnditions and must always be

used in conjunction with the vegetation, thus, in the winter,

the sedge marshes are the best routes of foot travel {(i.e. on

snow shoes) and are easily crossed by tracked vehicles. On the

contrary, in summer, they are virtusally imposgible for any

kind of travel.

In the thawing season in spring when the rivers are

full of floating ice, and the land almost everywhere has turn-

ed into mud, travelling except by air, 1s at a stand-still,

In such regions of Canada, Siberia, Poland, etc., the inhab-

itants are resigned to this state of affairs and plan their

transportation accordingly.

Dog-sled travel is easiest and best when the severe

temperatures of winter give way to slightly warmer temperatures

(in March) beceuse then the ice and old snow are not so hard

and sand-like on the rivers,
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During winter or summer, the best routes of travel and
tihhe most used are the rivers., If however, land travel must be
used IN SUMiER, then the banks of the rivers, and MOST ESPEC-
TALLY THE SCUTH-FACING BANKS are the best routes of land
travel.

In the summer, the swamps {i.e., the wet forests) are
very poor routes of travel, better however than the sedge
marshes. However, they must be considered in many regions as
the only scurce of road-building material as very cormonly
there is no source of gravel or rocck except at great distances
or at great depths.

Where such a region must be Erossed, a corduroy road,
made of logs commonly laid cross-wise, on the roots of the
trees, will serve many purposes and may last a lifetime, the
preservative acid waters of the bogs and the luw temperature
of the soil and water, retarding decay of the wood.

As regards the forests in winter, since they are so
much less open than either the frozen rivers or the frozen
marshes, they are not routes of travel for tractors. However
for snow-shoe travel in the severe cold of winter, the spruce
forests are preferred if tnhe growth is not too dense for the
reason that they afford shelter from the winds and always fsel
as 1f they were much warmer than the open, wind-swept marsh
areas. As regards campling sites, the spruce forests are always
to be preferred, for the cbvious reason that there is toth

shelter and fuel there.
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Albany River Series. I. Alr Panchromatic Oblique Photographs of
Ogoki, at the Junction of the Ogokl and Albany Rivers, Aug, 13,1982

o
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The left-hand photograph, Roy.Canad.Air Force T 143 L-36,1
1/40,000; the right,scos: shows Ogoki and the river juncé1§§? than

oJuu’

Ogoki Biyen

B T,

g8y 2w £110uxe eprs sTUL
U0 urdava epIa a;qm_docx

' (1) 18 the
same 1sland
" opposite Ogo-
ki ehown on
, 11 three
hotographs,
W) 18 white : ;duw . R 5T TP
SPruce always | N A
a? %udicator G B e Bl - SRS
of better : St Wb
drained solil. BRI % 3 et g L
This and the following 7 plates, the Albany River Serles, 1llustrates
one type of terraln conditione in the subarctic region, i.e. & flat
area of many thousands of square filles in both the Old and New Worlds,
where the earth's surface is s deposit of clay tc the depth of many
feet, that remains badly waier-logged throughout the summer to such an
extent that nco travel for any conelderable distarce 1s practical except
by water or by air. On land the best travelling is on the banks &f the
rivers, unfortunately interrupted at the mouth of cach tributary and
each seepage. These drler banks, the only sltes practicable for road-
building show on even amall scale alr photographs as very light gray
or nearly white strips (averaging 30 feet in width). (B) the darkest
areag, are wet stande of black spruce; (2Z) the light gray areas, sare
_marshes, the largest and most impaseible areas in summer.(Q) is aspen.
: ood. € DINYEDN
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o ; e te of
Y any Series. II. Air Panohromatio Oblique Photograp
. ségki, ﬁﬁ;:ﬁe Junotion of the Ogokl and Albany Biyefgf gng. 13, l?§%.
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ﬁg Photographs 6009,6008,68007 and 6010 show additional details of the
a locality shown on the preceding plate. This 18 the type of the drier
& looalities whioh form only a very small part of the total area of tens
of thousands Of square miles of flat,olayey areas in the subarotio
:"g. regions of Canada, Siberia,Russia,Poland,eto, Only these drier banks
= of rivers and lakes are places where man can dwell and farm. The great
®9 bulk of such areas is swamp and marsh (muskeg) offering the greatest

diffioulty for military operations in summer. In winter, when frozen, ,
the marshes are readily orossed by traoked vehicles ("snowmobiles")

in going from one frozen lake to the next. Such frozen marshes are the
only areas sultable for snowshoce travel. 6009 is an example of where
images in water are more easily reocognizable than the objeots themsel-
ves. (B) black spruoe; (C) cottonwood;(Q) Quaking asp; (W) white spruce.
The laet three of these trees indicate the dry river banks.
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"6016, 6017, 6038, 6018 show further details of
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Albany River BSeries. III. Panchromatioc Ground Photographs of Ogoki,
at the Junotion of the Ogoki and Albany Rivers, Aug. 14, 1952. |

6017

Q

the looality shown on the preoeding two plates.
6016 shows an area burant about five years ago
(notioe the charred stumps 2). Contrary to a Y
very common error, the vegetation that invades

such a *burn", e.g. (F) fireweed, (g) grase _
(Calamagrostis canadensis, the commonest grass in subarctic N. A.) 1n—!
dicate the type of terrain just as did the original forest which will’
eventually re-establish itself. (Q) The quaking asp is the tree tnas
most commonly invades the relatively drier areas after fire. Stzads 5°
it always show as a much lighter tone of gray than the spruces, and
commonly forms 90% or more of the .trees on the banxs. Comronly escozi-
ated with the aspen 18 a dogwood, the red osier (D). (A) is zn alder
indicating the wettest Bpot on 6016. 6036 shows a poor place for lanc-
ing on the bank of the Ogoki River since there 18 a marsh of sazallow
water and mud indioated by a zone of sedges (c), a zone of willows {3)
to traverse before reaching the dry bank indicated by tne zorne of {A)
aspen., 6017 ie an unusually tall stand of bliacx sprucs growins in a
layer of humus a foot thick overlying a hardpan or the everpresent cla:

(B) a0 viaek syreee. QESTRICTED

SECURITY INFORMATION

!




5 Cp——
T.REP.SIX

PART III RESTRICTED - PLATE IV

 SECURITY.INFORMATION

e e e

e T g

Albany River Series. IV, Air Oblique and Ground Panchromatic Photoe - g

‘ graphs of the Banks of the Ogoki and Albany Rivers, Aug. 13 and 165, mz.e
g . . 2 6029 3 L 803k |
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6029 & 6031 show black spruce (B) 2indicating wet background; white spruoce’
(W), aspen (Q) and cottonwood (C) indicating the well drained bank. On
6029 the fallen white spruce indicates an eroded bank. The wind causing
the waves on the river is also exposing the lighter undereides of the
.eaves of the cottonwood (C) mak1n§ them appear very light gray. The [
silver-leafed bush (Eleagnus) (E) in 6031 indicates a dry sunny bank, ‘
The leaves of this bush and several of its common relatives in Russia &
Siberia are covered with minute silvery scales of high reflectance.
Hence these bushes appear white on photographs. The house,clearing and
garden (3) of an Ojibway indicates a well-drained bank, The steepness
of the clay bank is indicated by ths ladder (4), Although the olay (&)
is gray to the eye, it appears nearly white on the photograph. Note that
sand, sand-bars and gravel are conspicuously absent from this and si-
milar rivers in the subarctic region. 6012 shows a marsh (2) the poor- |
est trafficability in summer, but of good trafficability in winter.

This 18 the prevailing type of vegetation in enormous areas in the low-
lands of the subarctic reglon ¢f the 014 and New World. Black spruce
stands (B) are less water-logged than the marshesa, and form a vransition
from marsh to dry river bank. A narrow zone of willows (8) often borders
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Albany River Series. V. Stereo Panchromatic Air Vertical Photographs,
f Albany River,86°20'W. 1/40,000. Roy.Canad. Air Force T 140 C-38,39.
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(2) the marshes of deep,soft mud with a growth of sedges and other marsh i
plants are often more or less covered by shallow water recognizable by |
the same area appearing nearly white on one member of a stereo pair(e.g.
the lower right corner above) and much darker on the neighboring member. |
‘ The carker areas (B) ere black spruce stands indicating soil not as badly
water-logzed as the marshes. The narrow strips of white or light gray on
the banks alongside the rivers are by far the most feasible,ond 1in fact,
tne only practical overland routes. Rt
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fAlbédj Riveé Serlies, VI. Panchromatic Ground Phctographs ¢f the Banks.
of the Albany River, 860 20' ¥, Ang. 18, 1932, ;
- 8hown on &ir phctographs on Plate Y, ;

e e

6048

1
i
i

e 42 e " Y/ e -'J‘

6046 shows a mud-btar on the down-stream side of an islandi. The bar is |
covered with willows (8). The scdges {c) around 1ts edge indicate ﬁ
shallow water and a very 20ft bottom. The aspen (Q) indicates that |
the 1sland is high enough to be well drained. ‘ o
€048 is a point free of mud, and a good dry place to land, indicated = |
by the aspen (Q). The sedges (c) in the cove on the right indicate

soft mud and shallow water, just as they do in 6049, (W) is white
spruce. .
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: - iAlbany River Series. VII. Pan 1 11 a 2
o ermE IR hBgeete S, eerashe of tho senk
| (- . .. Shown on air photographs on Plate V.
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- The foreground of 6057 18 a mud-bar with sedges (c) indicating shallow
mg water on soft zmud; the grass (g) indicates a zone Jjust above the wauver;

the zone of willows (S) 1s the transition zone to the dry aspen (@) zone.
This pattern of successive zones in the coves is substantially the same
in many of the coves in lakes and rivers of this entire region, 6051
.8hows a similar zonation on a low bank. The same type of zonation, but
with alder (A) taking the place of the wil_ows, is shown on 6052, These
zones, difficult to recognize on so small a scale or 1/40000, are readily
seen on larger scale air photographs, (¥) is white cpruce, .
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m.vor 801-10-, VIII. Panchrometic Gz-cm mtograplu of tho Bankt
éthe bany River, ' ¥, Aug. 18, 1982, v
' Shown on air phcf'ographs on Plate V,

'b054 6056, 6047 a11 ehnw tne common pattern of zonation of the vege. °
tation in coves and along vanks of slow-moving riversa. The zone of
sedges (¢) indicates ahallow water and soft mud; the zone of williows
(38) 18 the transitional zone to the dry zone of white spruce (W) and ,
espen (Q). Black spruce (B) indicates the water—logged forest farther’
back. The absence of the sedge &snd willow zones in 6053 shows that

the swift current has eroded part cf the clasy bank.

i

-

RESTRICTED

SECURITY INFORMATION




g

#3 v £1300xs 9PFS ITUY
uo upsxen epTa STH3 deex

PART 111 RESTRICTED PLATE IX
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[Wertin's Drinking River. Stereo Panchromatis Vertiosl Alr Photographs
11/40.000, Roy.Canad. Air Forse T 122 C-104,105, Dotted lines and
'5nrrewi indicate the dirsction cf ocurrent and route taken by the authors.

; .' ﬂr i -.ZI_I;I!__ i~y 1

22 C-105 }
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In markedi sontrast to the ﬁreceeding 8 plates these photo 5 Ehos

an area where the rock, a granite, makes up much of %he egigﬁ?: ggg;ace

Clay covering 1s absent here. The numerous lakes, surfaced by ice (1) |
and the low rcunded enow covered hills recall landscapes in Lapland "

Finland, eto. Dotted line indicates canoe route, arrows indicate di-

reotion of ourrent. The nearly black areas are northe:
indicating the drlest terrain, (Q) is aspen. hern serub pine (P)
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,Ground Panchromatic Photographs of Martin's Drinking River. A drier
. rocky area not covered by clay, indilcated by Northern Sorub Pine.
' Shown on air photographs on Plate IX. AUG 271952

Ar, g

‘,gils P P - I RN P 6113

Thie set of 4 pnotographs shows the northern scrub pine (P) as an in-
dicator of the drilest terraln, ir fact it often grows where only a few
Anches of so0il sover the rock {6116). It may be taken as an indicator
of the best trafficabllity under foot in areas such as this., This
pine is simllar in appearsace to 1°s near relative, the Scotch pine
16115) 80 very common 1in the Baltlc area and northern Europe generally.
§119 showe this pine as an indicator of the drier terrain while black
spruce and larch indicate the lower and waterlogged terrain., 6120
shows this pine in close proximlty to the northern cedar indicating
"Mother Nature® has not read artiocles in botaniocsl journails stating
these two trees do not grow 1n the sams loocallty. (B) black spruce;

(L) larch; (T) cedar. (c) sedge; (g) graes;
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atic Photographs of Martin's Dri
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PLATE XI

nking River. Water-
T Tele-photo Lens,

6127

8w and 014 World waterlil
as & feet deep.
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Attawapiskat River at 83°35' ¥W. Panohromatic Btereo Vertical Air Pho-
Sogr , Soale 1/40,000. Roy. Canad., Air Foroce. T 145 C 69,70,
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_ T 145 C-70 . of T 145 C-59 P ;
These air photographs show a terrain with a relatively shallow layer
of olay ocover the underlying limestone which appears as outcrops
on the banks and islands of this part of the Attawapiskat River, '
(B) blaok spruce; (C) cottonwood; (Q) aspen; (H) moist heaths, marshes
registering a darker tone of gray than sedge-grass marshes (Z) but
having about the same poor trafficability. (5) is pale gray to pale
yellow or pale red limestone.
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"Ground Panochromatic Photographs Takea along the Ioce—-scored Limestone
Bank of the Attuvnpilkatogivor near aaglagq ¥., Bept. 4, 1902,
' 8hown on air photographs oa Platq xII.
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The thin white line band bdordering the Attawapiskat r as shown on
Plate XII are mostly outorops of pale gray or yellowish to reddish
tinted limestone mostly too narrow and/or too steep to be of use
for travsl except on foot. The presence of limestone at or very near
the surface of the earth affords exoellent easily worked road-building
materlial and for that reason makes such an area much less of a mil-
itary obstacle,l.s. than are arcas where rook suitable for road-making
is buried under a deeper layer of clay ( e.g. such areas as are shown
on Plates I to V™II ). 68255, the bank of an island and 62668 the bank of
the river are scorsd and scoured off by the blooks of ioe in the ppring
floods. The project-direotor observsd these soratches made by floating
ice on the other side of James Bay,e.g. on the island at the mouth of
the Fort George River, where the muoch harder rook,granites and gneiss,
ig polished as well as soratohed., These loratohea?ltriae) oan go taken
as registering the height of the flood waters while the vegetation im-
mediately above them, commonly a band of willows (pale gray on photo-
graphs)where it meet8 the zone of spruce ( dark gray)registers the
height of the ooccasional and exceptionally high flood level;information
often obtainable in-no other way. (B) black spruce; (Q) aspen; (S) wil-
low bushes; (W) white spruce; (9) limestone,nearly horizontal layers.
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Stereo Panchromatic Vertical Alr Photographs of the Attavapiskat
River at 832 10! ¥, 1/40,000. Roy. Canad, Air Foree T 144 O 132,133,
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Herp_thg Attavapiskat,as it cuts through low limestone outorops forms -
raplds between ihs prevallingly higher banks than those fu»ther down the
river,in the region of thick clay deposits. 6186 wae taken from the uamel
sgot ag 8188 but locking a 1ittls mors to the right. (B) biack apruce ;
(C) cottonwood indicating well-drained subsoll, forms a thin light gray,
llne on the air photograph; (S5) willow bushes (Salix pellita); (Z) mar-
ehes with numerous ponds, areas of the worat tratficability; (8) rapida"
6181 and 6171 could not be conveniently shown on tiis plate: ’
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szs&,&s&ss}af“a se60ad
j ~-pily Re-
pids (8181), oh are so
named on assouat of their §
distance from the nmouth
of the river. Both loca-
tions show where the rive
orcases the outoreps of
limestonas, The top of the
exposed limestone (3)
€hows the high water level
of the spring floods. The
zone of williows {8) ehows
the highwater-watsr level

of exoeptions&lly hiig o - e e ; =
floode. The *gravelfhere _ & 185
is more or lese rounded - _ g, - E 2 B
pleces of limestone. Hers . i

as in the clay capped
areas further &own the
river, the best land tra- &
vel is along the river
hanks in spite of tke
slippery surfaced lime-
stone boulders in wet
weather. The limestons
shores show very plainly
ag nsarly pure white
bands. These are usually
80 stlsep as T0 make dif-
fionit walking on then,
80 much go. that in spite X5
af the gpstruction o the ;
alders =nd willows, usu-
alliy the best walkinz isa
on the top of the banks e
at the elg2 of the apruce-
agpen-ocottonwood forest, '
Sand-bars are not oonmon B
in thiz 2%reteh of the | eomar—= == T
river, which sarrles fragmented limestcn2 and clay with only a emall
amount of saud. Note that the vegetation here is similar to that of
ne vegetation on the clay oap and that the limestone does cause any
change ln the vegetation very obvious from en alr ' photograph. 6181,
a0t ghowd on Dlats XIV, shows one of the many lizcsione isiands near
Sixty-mlle Rapids, A184, 6185, 5188 show limestone banks sf large
islands, (A) is alder; {B) blask spruc .

ok gpruce; (C) cottonwood; (Q) quak1—~.
asp; (S) willow bushes; (W) white a;ruoe: 22‘ is a llnes%one gravelu6
bar. Arrows show which way the current fiows,
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eround Panshromatie Phetssraphs of Stony Sazks and L‘ndslidol
eng thé ntangimt River at 83° 107 V., scpt. 4, 1962,
Ready photographs on Plate XIV, , et
6172, not shewn on Plate 5 :
X1V, shows a landslide on §E
the 0lay bank of the river, K
(1). The stand of blsck L
aprucs on this bank ten
feat above the level of
the river, indicates the
impervious quality of the
oiay. If this bank wsas
better drained, instead of
blaock spruce there would
be white spruce with usuval-
1y some cottonwood trass
interspersad at the very
margin of the bank, Zinoe
there 1s this importance
difference 1n what sach
kind of spruoe indiocates,
the question has arlisen,
is 1% possibls to distin-
gulsh white from blagk
8pruce on photographd.
While this 1e oftex lmpos-
slble or very diffiouilt,
! the author beleives that
under oertaln conditions
i1t is possible to make
this distinotion. The
very short hairs on the
twligs of white spruce
retain dew-drops, raln-
drops and frost particles
very muoh better than does
the hairless twlgs of the
black aprucs. honsequently
uuographa taken whisii the
weatiier 1s such as to cause
thlis precipitation an the
twlgs of the white spruce,
a dlstinotion can often ts &
made by visual observation, B8
or on photographs. Thlis 13 SN
olearly shown on 6195 whereg
tne white spruce (W) shows
lighter tone than the
blaok spruoce (B). v e oty '
In general the black spruce has shorter more downward sloping
branches, a more scraggy or acrubby appearance. Intermixed commonly

2 & wlhdida o

with white spruce 1e the (C) cottonwood (A194); but with the black
egruce, the (L) larch, (6195). In Alaska white and black spruce
often occur Ifreely ;u.ermixei and possibly even hybridized, making

a distinction very difficult. However as shown above, a distinciilon
oan sometimes and under @ome clrcumstances be made, Note that the
trees lean in the directior of the current.(3) willow; (g) grass;

(2) limestone boulder.
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@ Pazchromntic Photographs ef Rapids on the _m—'_“ii',f'

.. Amg, 18, 1082, =
In very large arsat of thaREEC g -
subarstio and aretis -iow- NN :

centra® Rusela, eentrsl =
giberia_ana wastern Alas- |
s the rive»s are the |

mmaedt antanias of tnawval
- VARG AL CTULAMAMTE Wi YA AT W

for as far as the rivers
are mavigabis, 1.e. as
far "i‘ﬁiigd @3 the fires _
notable raplds., However §
higher up the rivers, the |
roat convient travel, e.
g« for emall parties or
reconnalssance groupa,
is often by means of emalll
beats, in thle area by | 1
means of 20-foot keel- s A uliiie id
lgss canoer. (Sherter
cances and keeied oanoss §
are not safe for shooting =M
rapidas of any oonsider-
able slze and should
never be used). Further, | _
in glaclated regions £
with 2 network of leng
lakes &nd interlccking
streams, recognizable 58
on air phetographs (Plate @
IX), by carrying ocanoes
(portaging) over relati-
vely short distances, it
is possible to Travel
more rapidly and more
conveniently than by any
cther msthoad in summer,
There are two principal
obstacles to travelling
by canoe; viz, where the
water 13 too ewift and
vhere it 18 too Ghallow.
This and the two follow- §
ing plates ghow ths meane
of dealing with these
genditions, - - . B U o arpnatilcl BRSNS
6064 shows & "rapids~cataract®, mich too vieclant fom zn ¢ of boat
or canoe, 6066 is a stretcu of the river just below thz Eigglgg—boat
cataraot®, The asterisk (*) on the granite boulder marks the spot
furthesi upstiream to which a canoe can gc by paddle, pole or out-
board motor. Here a portage about a Quarter of a mile long, 18 ne-
oessary. The bank for a portage 18 usually recognizable (on a pho-
tograph) by having a cove (at C and * on 8064}, where it ia easier

to ianu. (R} 31z Tlack spruce; (Q) quaking asp; {S) willows; (W)
wnlte spruce. Arrows show the direction of current. 6064 and 6067
were taken with the yellow filter; 3086 withont a filter.
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Ground Panchromatic Photographs Showing Methods of Canoeing Utilising:
Water from Boavero'_?cn. . 26, 19682,
’! .

[C259)

<>
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Q: o . +
g I e A Rt
f:g oUbY showe e uee of rope in ascending shallow rapids, Reoognizable
b on air photographs are 6257 shows a beavers' homes (6257) mounds of
B branches, mud, grass, eto, about 10 to 12 feet in dlameter and about
N 4 feet above the level of the water, The beaver!s house oan be 4is-
g tinguished from the muskrat's house, whioh it resembles Gi. puoto-

3 graphs by 1%5 cconetruotion of reeds, cat-tails, grasses but no

branches, and its muoh smalier size, 5 to 6 feet in Adlameter, The
beaver's home, a year-round home, is never found far from aspen and
oottonwood (Cj. The muskrat, introduced in Siberia from this oountry,
has been a great success, 1%- houses built only for the winter are
also recognizable on alr photographs., The beaver's well-known habit
of building dams can be utilized to save many a weary mile of port-
aging by treating it as a lock in a oanal, 6258 and 6209 illustrate
the opening of the dam in order to seoure enough water to float the
oanoe down a water-course otherwise too shallow. (Cont. on Plate XIX.)
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Grouni Panchromatio Phnto ?hs ahowing l;;hog;sgf Cenoeing
Q » ®

Utilizing Water from Boavorc
\ " {Cent. from Plate XVITI). W e
Ik the case figured here,
the rush of water sarrisd
. %the oenos in Xsv minutes
over & long hard portage,
a divide about a mile
long, MNote that leng
poles and not paddles
are uaed, the reaxr pole
for steering, the front
pole t0 gerve &8s a brake.
| £uch beaveris dam can be
recocgnized on alr photo-
‘ graphs and incorporated

in a proposed route.
They are rather common
in this area, In this
particular trip, four
such dams were utillized.
This procedurs is not
really an outrage to
Maitre Crstor.It often
‘ freshene his environ-
ment &nd preventa the «
i spread of hise parasites.
Usually in a few hours,
the proverbially in-
dustirious teaver has
restored hie dam. Such
divides usually sustaln a
dense population of black

-

dithout the sligh eet trace N
of table-manners to go il
with # voraclous, ferocious SNSRI
appetite, Perhapus it
should be pointed out
that beaver's dame, even
when large enough, are
nct suitable as landing
places for nydroplanes,
The water is too shallow,;
the bottom toos muddy.
Limbe or logs of very
light barked aspen or
cottonwood gnawed in very
irregular lengths, float-
ing in the beaverfs dam B
help in ite identification r*mf
on alr photographs.

In aresa where 3t 45 “fficult to “1lws off th

route for reconnalssance so a8 to pass Buch damse

small supply of emergency meat, (Beavere weigh o 80 Jb“‘

iAg is alder; (C) cottonwood; (L) larch; (Q) quaking asp; willow;
cedar; (1) clay. -
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WART 1171 o * SECURITY INFORMATION
‘3‘ e _...__.,_}_.ga_ét-_;nu-;,—_“" S TR L s e

P i vor ct 38580 W. Storss Triplet Fanohromatis Vertical Air
_, g:gggg;ﬁ? ey Gitas famirecay T 144 G 57,58,69. 3sale 1/40,000 . 1n
o ‘thie ares of impervious olay carped by a feet er twe of psat, the only |
861id footing s oa the river banke. (dentirued on Pilate I. ]

:Lidd

"SI £V LTZOVXY TQIs
Y8YR EAX¥ SIHL I3

NG NI

[}




.REP.S1X
PART 111 | RESTRICTED PLATE XX1

SECURITY INFORMATION

o~ —— e+

Ground Panchromatioc Photographs Showing Eroded Clay Banks of an Island in
the Attawapiskat River at 82780! ¥, Sept.5, 1962.;{vbs details of A;:d 1n
Photographs of Plate XX and legend for that as well as this plate.

Theee panchromatic photo- o |
graphe of the ieland 1 A h{__ S

shown on air photographs T N
on Plate XX, taken with- e } : .“k
out filter, show the
twenty~-foot high,eroded
clay banke (1); lime-
stone bouldere and ocbbles . _
with some eand (2);stands : .
of black spruce (B}, the ‘ !

tree that makes up more
than 90% of the forests
of thie area as well as
of the large area of
Quebeo (Ungava) and La-
brador. A few sprucese,
near relatives of thie
tree, form vaet forestis
in the subarctio region

around the entire globe, 4 “[?. f‘ ;.

This island hes a cap of : ? ke,

moiet, soft peat avera- i L e
. - £ H

'K

; ging about 18" talock. St
The impervious clay un- L )
derneath, and above the _ ' T

denee shade of the
spruces and the buehes,
with the tenaolcus water-
holding oapacity of the
peat iteelf all combine
tc make the surface a
soft wet mat that "quakes"
at every step. The poor
trafficablility corres- e S
ponds to suoh & s0ft, wetl REEEINN :
goil and subsoil. The ; Y iy A | 2 e
banke are cverhanging and [EEEN s S B g S - e 2, e
dil

ST}

3
uo dlJael 2pPTa ITUG Geal

at their brinks readily |} e P 2 " e S e TR
glve way and slide down under the weight of traveller,
Plate ae well as Plate XX, the following appliee: (C) 18 cottonwood;
(E) moiet heath, 75% Labrador tea; (Z) marsh; (8) willowe; (g)grase
(Calamagrostis canadensis, the commonest grass in subarctic America);
(J) roots and stumps of washed out black spruce; (*) peat; (k) land-
slide of clay; (w) pools of water mostly left by epring floods; (o)
sedge marsh; (1) clay bank; (2) limestone boulder; (&) south-facing
bank which 1s eocn dried by the summer eun after the spring flcods

and is conslderably better for any kind of travel in summer than the
north facing banke (10). The gir photographs shown on Plate XX show
that except for the banks and the woods on them, the rest of the area
is mostly treeless bogs and marshes of the very pooreat trafficablility.
Note that i1f i1seland (6197) had a better-drained soil, some cotton-
wocd and white spruce would indicate this even on air photographs,
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Mouth of the Attawapliskat River, Stereo Panchromatio Vertical Alr
anad. Air Force T 146 C 159,160. 1/40,000.

T 146 C - 150 ° _ T 146 C - 160

I

1

]
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:lc:'; e g . i :

oo The mud delta of the Attawapiskat River may be taken as a type of areas

5 in the subarotio regione of the 014 and New World where the rivers tra--

e verse large areas surfaoed with a deep layer of clay. The very fine
iy clay partioles settling off the ghore (9) settle slowly, are continual-
s ly moved by longshore ourrents and cause the water t¢ be constantily

o8 turbid. it very low tides the arca (9) of such mud 1s virtually impos-

H

aible. 3Such areas oan be traversed on foot by threcading one's way cet-
ween poole and runnels and always stepping on the tufts or turf of
grasses or sedges. Only traoked vehicles of the type of a weasel oan
R traverse such an area at all times. In the winter when those marshes
) are 1rozen, they are readily crossed on snow-shoes, Tractors can read-
ily move along the shores except where the ice has been piled up by tne
wind tide. The river itself with a 4-foot coat of ice is a highway.
In summer logse are piled along the banks at low tide and floated down
etream by the ersuing high tide, (4) indicates main channels; (S)small
oreeks or runnels; (6) pools with deep mud bottoms; (7) mud flays with
little vegetation; (9) deep soft impossible mud when exposed at’very
low tide. (A) alder and (S) willow are bushes 5' to 6' tall, vesually
internixed and forming margins or zones around pools,
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Ground Panckromatie Photographs of Tidal Hasanws et the Nowth of The
2%%‘:525‘.2& mn%-f _qut?‘;,‘ 1982, Shown a8 M»ﬂ?ﬁ‘@?ﬁ!ﬂll .

%  EROWY _

On theses ti4el Tlats are
innumsrable bodles of

shallow water of varying

slze from & mere puddle
§ﬁ245).to small pools
6241 and 6249%) an acre
or two in size as well as
very many channels or
runnéle. Ths pools very
near the shore of James
Bay have no bushes around
them (Plate XXII-8). But
the pools further inland
oan be recognized at a
considerable distance by
the border or zone of
bushes, alders (darker-
toned) and willows(light-
er-toned, Salix cordatas,
with leaves whitish on the
underside). This border
{ of bushes can be seen on
air photographs (6245,
6249 on Plate XXII) and
- quite easlly on ground
reconnaissance, These
pools are commonly not
much .ffected by dally
€idsl fluctations but are
flooded by exceptionally
high tides., Such pools
have mosatly less than a
foot of water but under
the water a foot or two of
soft mud. Any line of
march to be traversed,
whethar on foot or on
wheels avoids these pools
or rather mud holes, Prac-
ticailv no sand and no peat B
but onry clay (Plate XXII-7)
, makes up these deposits at
| the mouth of the river., -

These tidal mud flats are very light~toned on air photographs (Plate

XXI1I-7) when not overgrown by vegetation. In summer when covered by

marsh plants, mostly sedges (here Carex paleacea Wahienb. eto.) these
flats are much darker~toned in summer than the bare mud. 6241 shows

4 sedge-grass-rush marsh. 6245 and 6249 show alders (A}, willows(S)

&8 & zone in the background with grasses and sedges forming zones in,
foreground and water not over twoe feet deep,lower right of 6249,

RESTRICTED

8T 8w A7208X0 8DI8 STU}
uo ujdasu epra 9Tyl deoy

SECURITY INFORMATION




| .S1
CekEE-SHF . RESTRICTED PLATE XXTV

' - _ SECURITY INFORMATION
Ground Panchromatic Photographs of Channels in Tidal Marshes at
5‘::'=o|$h of the Attawapiskat River, Sept. 9, 1962,
VA on air photographs, Plate XXIX. .

On Plate XXIV the very
poor traffioabllity of
these tidal rarshes was
‘ desoribed, The tidal
flats covored by grasses
and sedges (Z) arford
better footing <“han the
bare pud flats. The very
many runnels or small
oreeks (6242, 6248, 6250)
are always obstacles %o
travel overland. At
averageé high tide, shown
on these photographs,
there 18 about 4' of water
in these runnels but they
are usually too very short
in length as to offer
1little advantage for boat
travel., At low tide when
{ the water has run out,
these oreeks are very soft
mud’, a foot or two deep.
The hedge or zone of bush-
es, alders (A), and willows
(3}, (6249 on Plate XXITI)
indicate only slightly
drier ground but with the
disadvantage of the obs-
tructive bushes in addi-
tion to the soft mud
underneath, somewhat
firmed by the roots of the
bushes. The runnels 4o
have one use. During
periods of strong winds,
whioch here affect the
level of the water more
than the tide, such small
oreeks are safe harbors
for small boats. Driftwood
18 very scarce in this 2dc¢l-
ta 80 that fuel is very
d3fficult to find,

The practioal way of orossing such an area as this, 18 by bcat in the

main ohannels at ggﬁh tide., Even the main channels v
year as the rivers deposit mud bars here and there, SUessRcerito

| (8) indicates the runnels or small
| it bl small creeks also shown on the air photo-
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‘A Thiock Layer of Clay at the Earth's Surface in the Flat Subarctic Region "

Means MUD, Deeg, Devilish MUD throughout the Summer, s Formidable Obstacle

%o ALL Travel by Lang But & Powerful Stimulant to Vigorous Vocabulary,
Very lLarge arcas in © Subarcilc [N S kT B T
and arotic regions in the 014 el T
World, in Alagka and in this Al-
bany-Attawapiskat Arsa become a
sea practically impaseible mud
throughout the Summer, Military
movement is greatly dmpeded; in-
trenchment practiocally Aimpossi-
ble; road-maki material wanting
excant for the og8 that may be
obtained from the -bordering fo-
rests, for making cordwroy roads,
when the mud is pot too deep ana
the supply of logs suffiocient, :
Such "mud-areas®. are recognizable &
Oon even small-scale air rhoto-
graphs, e.g. (2) on Plates I,Iv,
vV, XII, XIV, XX, XXII, since they
are tree-less and lighter-toned
than the other iypes of vegeta-
tion in the viocinity, 6201 (Sept.,
5, 1952, one-half mile up-river
from Attawapiskat) shows a lacsd
boot that has sunk to the depth
of 9%, The wearer could hardly
extricate himself from the te-
nacicus grip of the mud which
would certainly have retalned his
boot had it not been laced, _
6237 (Sept, 9, 1952, Attawapiskat) BB
shows a cross-section of a ditch
in which a few weeka before this
picture was taken, three Indisns
were buried slive by the ireach- [
érous eoft clay eides that gave sy
way. Since the sclay freezes to -
& depth of 4 to 12 feet in winter,| -
the drain tile was set at a depth I'
cof 17 feet., Ths clay of this
area ies recently depcsited and
8oarcely at all consolidated 8o
that the epring floods readily
undersut the river banks. (6154,
Sept. 2, 1952, Banks of the At-
tawapiskat River) making 1t un-
safe to walk on the edge of guch
banks. Flat slabs of ocompacted
dead peat moss have sloughed of
the bank. (R) is reindeer moss;
(8) willow bushes; (W) white ;
opruaae’ (@) olay;{U) dsad peat moss.,j WL
"In Poland, I learned of & rirth  AEEEE _
element-mud®, Napoleon, T
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~%lon in the vicinity. 6201 (Sept.,

SECURITY INFORMATION

A Thick layer of Clay at the Earth's Surface in the Flat Subarctic Region :
Means .YEO N De:ilism MUD throughout the Summer, a Formidable Obstacle
to ALL gpvglfgy Land Buy a Powerful Stimulant %o Vigerous Vocabulary,

Very large areas in the subarctis R I S, R e
and arctic regions in the 014 :

¥World, in Alaska and in this Al-
bany-Attawapiskat Area become a
£sa practically impassibic mua
throughoui the Summer, Military
movement is greatly impeded; in-
trenchment practically impossi-
ble; road-making material wanting
excapt for the logs that may be
obtained from the -bordering fo-
rests, for making gsorduroy roads,
when ﬁhe nud is not $00 deep sna
the supply of logs sufficient, = ] e e ey 3%
Such *mud-aress® ara resognizable | R e
on even emall-scale air photo- et S e
graphs, e.g. (Z) on Plates I,Iv,
vV, XI1, XIV, XX, XXII, since they
are tree~less and lighter-toned
than the other Ltypes of vegeta-

5, 1952, one-halir mile up-river
from Attawapiskat) shows a laced
boot that has sunk to the depth
of 6%, The wearer could hardly
extricate himself from the te-
nacious grip of the mua which
would certainly have retained his
boot:kad 1t not been laced,

6237 (Sept. 9, 1952, Attawapiskat)
8hows a oross-section of a ditch
in which a few weeks before this
Ploture was taker, three Indians
were buried alive by the treach-
erous soft clay sides that gave
way. BSincs the clay freezes to .
a depth or 4 to 12 feet in winter,
the drain tile was eet at a depth [
of 17 rzet, The Clay of this
&rea 1s reoently deposited and
8carcely at all consolidated so
that the spring floods readily
underout the river banks, (6154,
Sept. 2, 1952, Banks of the At-
tawapiskat River) making it un-
safe to walk on the edge of such
banke., Flat slabs of ocmpacted
dead peat moss have sloughed of
the bank, (R) iz reindeer T088;
(8) willew bushee; (W) white = &8
spruce; (*) clay;(U) dead peat moge N
*In Poland, I lanrned nf a fifth S
element-mud®, Napoleon, e
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© _A Layer of Psat at ths Earth's Surface in the Subarotio Rsgion Ie Indioated
by ths Type of Vegetation,Often Heaths or Heather. Attawvapiskat Area . _
In gensral, the hsath in B v of . = 6162
the oubaroﬁio region is a . . a'v g o . '
type of vegstation that
indioates tho presence un-
derneath, of peat or dead
peat moss (Spgngnul) in
ths early stagss of psat
formation. Ths plants of
the heath family in ths
subarotio and arotioc re-
gionc, are lovw shrubs or
ushes, such as, blueber-
ries, Many of ihoco lovw
bushes ars evergrsen with
dark green lsath leaves,
such as, Labrador Tsa, (thisk
bush m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>