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FOREWORD

Party 8-509 of COMPAGNIE GENERALE DE GEOPHYSIQUE, on behalf
of SINCLAIR CANADA OIL COMPANY, carried out a seismograph survey by
th;'heliportabie dinoseis method in the Great Bear River area of .
the Mackenzie district,

The survey was conducted between August 2lst and September
3rd, 1968, according to the terms of the contract signed by SINCLAIR
CANADA OIL COMPANY and COMPAGNIE GENERALE DE éEOPHYSIQUE on August
2nd, 1968.

The party was headed by Mr, J.C. Crosset, Pafty Chief, and
Mr. J. Tarnowski, qutf Manager,

The technical pubervision was by the Research Department of
SINCLAIR OIL AND GAS COMPANY,

This report is to present the statistical data,



ABSTRACT

.Out of the 14 days of heliportable dinoseis survey in the
Great Bear River area, 10 days were for recording,

Three lines were surveyed, répresenting a total of 79 shot
points or 37,99 miles.

Eight dinoseis exploders were used on thii survey.

The recording instruments comprised.As 626X amplifiers
working in conjunction with a GSC AM 280 microtrack magnetic
recorder,

The two Bell 204B helicopters flew a total of 114:30 hours.
The seismic portion of the 1:26 hour per new shot point average
was :50 minutes. This compares favourably with what is considered
normal for dynamite shooting.

The seismic crew spent an average of 1:20 hour in the
field per new shot point. This average could be substantially
reduced by working with several sets.of dinoseis exploder:c and

a larger line crew.
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I GENERAL INFORMATION

!

1.1 Project location (figure 1)

The project was located in the Mackenzie distrlcé, north of

the Creat Bear River and east of the Franklin Mountains.

1.2 Program

The” program comprised 3 lines representing 38 miles to be

surveyed on permits held by Sinclair Canada Oil Company.

1.3 Surface conditions

The entire area was covered with timber; up to 40 feet tall
except fof a few patches of muskeg with few or no trees. |

The top soil was spongelike, mainly consisting of moss
in the treed areas and of grass and light mud in the muskeg patches,

The deptﬁ of the permafrost was very uneven, It was usually

more than 2 or 3 feet deep except in some patches of muskeg, where

ice or permafrost was sometimes encountered at about one foot depths,

1.4 Weather conditions

Fog and rain showers occured frequently during the survey,
At times the wind proved to be a problem for the helicopter pilots
while maneuvcring'loads on approaching or legving the clearings.

However, weather disturbances were not persistent and only

one day was lost due to weather,
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1.5 Personnel (figure 2)

/
The Research Department of Sinclair 0il and Gas Company was

in charge of the technical supervision during the whole.survey and
also provided the technical personnel for operating the dinoseis.
The seismic, helicopter and catering personnel were provided
by Compagnie Generale de Geophysique or its subcontractors:
Bullock Helicopter Company and Foothills Catering Ltd,
The line cutters were hired in Norman Wells and Fort Norunﬁ
by the surveyor and the party manager. Their number often proved

to be insufficient and the line crew was used as a reinforcement

when necessary,

1,6 Equipment (figure 2)

1.61 Dinoseis

The eight heliportable dinoseis exploders and the Ewo heliportable
control modules were provided by Sinclair 0il and Gas Company, This
represented a total of.ten helicopter loads, each weighing less than

3000 pounds,

1.62 Recording equipment

The recording equipment was moun;ed inside a heliportable cabin
which had previously been used for conventional shooting. A GSC AM 280
microtrack recorder waszadded for the dinoseis operation, This recording
cabin weighed less tﬁan 2000 pounds thus allowing extra loada‘to be

carried inside the helicopter while moving along the seismic line,

e e e
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EQUIPMENT
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AS 626X Amplifiers
1 AM 280 Recorder
1 VRO 6D Camera

Hz-L2

16 Reflection cables
14 pairs

3 Extension cables
14 pairs

12 Reflection cables
28 pairs

1 Roll-along switch

1 Patch panel

3 VHF radios

2 Transits,DKM 2U

2 Altimeters

Extra : 648 geophones,
HJ 14 Hz-Ll

I

568 Geophones,HJ 14-- .|

2 Heliportable_
eontrol units

Maximum capacity:
10 passengers
Maximum sling load:
3600 pounds
Cruising Bpeed:

90 to 100 Knots
Consumption in

-operation: 72 gal/Hr

1 Alouette II

Astazou
Maximum capacity:

4 passengers
Cruising speed;

80 Knots
Consumption in
operation: 29 gal/H

€.G.C. Party 909 SINCLAIR CANADA OIL COMPANY
Bear River (N.W.T.)
Fig: 2 PARTY COMPOSITION
' Seismic Dinoseis Helicopters Camp
h 1 Party Chief 1 Supervisor 1 Chief Pilot,204B 1 Cook ' :)
o 1 Party Manager 3 Technicians 1 Pilot, 204B 2 Helpers
E 1 Surveyor 2 Engineers
= 1 Rodman 1 Pilot,Alouette II
2| 2 Observers 1 Engineer
@ 7 Helpers
: Extra:
| 3 Helpers -
6 to 14 line cutters
1 Heliportable 8 Heliportable 2 Bell 204°B Tent camp .
recording cabin dinoseis units helicopters .

-
. S e e
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full capacity during this dinoseis operation, However,

+ 1,63 Helicopters

The Sud Aviation Alouegte II "Astazou" helicopter has an‘
endurance of up to 5% hours carrying 2 passengers and 2% hours
carrying 4 passengers, Combined with a cruising speed o} 80 knots,

this makes it an ideal machine for reconnaissance and surveying

purposes,

On this particular survey the Alouette II was also extensively

used as a liaison vehicle for the erveyors and line cutters during

.the field hOurs,

The two Bell model 2048 helicopters were not used to their

as can be

seen from the statiatics, both machines flew more than the minimum

guaranteed by contract, While only one machine was used to move the

personnel and the aquipment along the seismic lines, both machines

were used to move the personnel from the camp to the field and back,

as well as for moving the equipmeqt from line to line.

1.64 Camp

The tent camp used for this survey was of a light type without
double roofs or floors., It had been modified and improved during the

survey at Shingle Point so as to be more suitable for subarctic

conditions, and

for the size of a seismic crew,



C.G.G. Party 909
Bear River (N.W.T.)

Fig: 3

SINCLAIR CANADA OIL COMPANY

FIELD TECHNIQUES

Recording System

SERCEL AS 626X Amplifiers, GSC AM 280 recorder,
SIE VRO 6D camera :

Geophones

HSJ 14 Hz-Ll in groups of 9

' :c;bles T

16 reflection cables 14 pairs

Spread

Distance between SP : 2640 feet
Station spacing : 200 feet
Distance between SP and first station : 220 feet

Noise spread : distance between station : 25 feet

Geophone arrangement

18 geophones per trace according to diagram

-

Noise arrangement : 9 geophones grouped

!lhoseis pattern

8 in line, approximately 25 foot spacing

Correction and Processing

SINCLAIK CANADA OIL COMPANY

F
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I1I CHRONOLOGY AND STATISTICS

_———

2.1 Positioning

The combination of a general shortage of empty turbofuel
drums and the limited time in which to make fuel available in the
field, made it necessary to fly a Hercules with 200 empty drums
from Edmonton to Norman Wells, These drums were then filled in
Norman Wells and barged to the Northern Transportation Company Ltd.'s
Bear River Rapids camp, close to which the seismic camp was to be
located, | ,

The surveyor and the first line cutters arrived at the

Bear River Rapids camp on August 12th with the Alouette II

"WAstazou" and started the line cutting the next day.

Most of the equipment, including the recording cabin, was
moved from Shingle Point, some'425 miles to the North-west, to the
Bear River Rapids d@rstrip: Bennett field, by ﬁristol freighter in
4 trips on August lﬁth and 19th, |

Personnel, caﬁp gear and some light equipment were moved in

4 DC3 trips between August 18th and 22nd.

The two Bell 204B helicopters arrived at Bear River Rapids

on August 20th,

2.2 Operation

The line cutters started with the surveyor on August 13th.
Duriné the initial period, while the seismic crew was still operating

at Shingle Point, they were accomodated at the Northern Transportation

.

companf Ltd.'s camp near the Bear River Rapids.



On August 21lst and 22nd, while the dinoseis and recording

- equipment were being reassembled and tested, the line crew was

used for reinforcing the line cutters.

The first recording was made on August 23rd and the last,

on September the 2nd,

During the operation the supplies were flown from Norman

Wells by Beaver and Otter aircraft,

The field techniques are summarized on figure 3.

B2 Depositioning

After the Bear River survey the crew and the equipment were
to be brought back to Calgary,

A DC4 charter flew the crew and most of the recording equipment
back to Calgary on'the night of September 4th,

The dinoseis equipment was barged to Hay River and thén
trucked to Calgary, '

‘The helicopters were released at the end of the survey and

left at Bullock HeIIEOpter Company disposal.

.2.4 Statistics

The survey lasted 14 days comprising i days for positioning,
10 days of recording, 1 day for depos;tioning and 1 weather day.

The surveyor and the line cutters started 10 days ahead of the
recorder., In spite of that early start, it was extremely difficult

for the crew of 6 to 14 line cutters to keep ahead of the seismic crew.



Quite often the clearings were barely sufficient for the helicopters

and the seismic‘grew'h;d to help in the line cutting., A minimum of

18 line cutters would probablf be required permanently to open the lines,
The seismic field hours are the houfs the seismic crew and the

dinoseis personnel actually spent in fhe field during éhe program,
These hours, when averaged ovef the number of new shot points, are
in excess of what is normally obtained by the helicopter crew on a
convenéional program, |

All of the eight exploders were used at each shot point,

Consequently, the minimum time required between two shots was

increased by the time it would take the helicopter to move the ten

loads of dinoseis equipment and set it up,

If enough exploders were available, on;, or better still, two
shot points could be prepared ahead of the recorders., This would
result in a production comparable to that achieved by a conventional
crew. The size of the line crew would then need to be the same as
for a conventional crew,

The seismic hours for the Bell 204B helicopters are the hours
flown by the helicopters moving équipment and personnel along the
lines, and also in bringing the personnel from the camp to the field
and back,

The seismic flying time will vary with the production and the
type of work. The average of 50 minutes per new shot point indic#tes
only tﬁe maximum to be expected. From our previous experience we
note that this is about 20% lower than for conventional dynamite

shooting., (drilling iacluded)
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The moving hours for the Bell 204B helicopters are the hours
flown in transporting the equipmént from one line to another during
the operation, also the hours.fioqn in transporting the equipment
from the lines to camp and back for maintenance Qnd repairs,

This flying time is noﬁ relatéd to the production, or the type
of work, but only to the amount of eq;ipment used and to what extent
the prdgram is scattered,

. Twenty hours of flying is a reasonable estimate of what would be
required to move a crew, compriaihg 8 dinoseis exploders, 2 control
modules and the recording equipment, over a 50 mile distance using
Bell 204B helicopters,

It is of interest to note that the ;seismic field hours and the -
seismic helicopter hours, when:averaged over the number of new shot
points, give exactly the same.figures as on the Shingle Point survey,

The surveying and cutting-of.BB miles of lines required 40:50
hours of Alouette II and 18:45 hours.of Bell 204B. These hours were
mainly flown in servicing and transporting the line cutters. Thig is
far in excess of the 20:25 hours flown by the Alouette II at Shingle

Point for surveying 33 miles of line with no line cutting,

Calgary, October 25, 1968

‘552;;7%Z'§:Jh4271;— lr\’

J.C. GROSSET «R. ON _
Party Chief Canadian Branch Manager
I
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G.G, PERSONNEL ~ SINCLAIR - DINOSEIS EXPERIMENT

Creat Bear River - August 21 - September 3, 1963
Octob J. Grosset =~ Party Chief August 21 - September 3
ctobec 3. Tarnowski - Party Manager August 21 - September 3
H. Schwars - Shooter August 21 - September 3
P. Grisi - Surveyor August 21 ~ September 3
. . J. Roy = Surveyor August 21 - September 3
Atlanticp ' pidou « Observer August 21 - September 3

>0 Guinness floure,
Caizavy, alberta
’,

~ T. Bettles
A" tiom, Snow Lansev
G. Beiswanger
. J. Ohlsen
Pear Siry, pech = Helpers
N T. Phillips
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IV

Results

The three line Dinoseis survey conducted by C.G.G. for
Sinclair in the Great Bear Lake Area was experimental,
Information gained from this survey was not subsurface in
nature. The seismic sections are considered "No data";
however, we do believe that much was learned relative to
operational techniques and some modifications have already
been made to the Dinoseis guns to make them more functional

under similar surface conditions.
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PLATE 2 - Showing vegetation categories used on Detailed

&>
s
&

®

Terrain Analysis Map. .

Primarily tall trees, generally fully stocked ;
trees average over 40 feet in height ; moderate
to fair relief, moderate to fair drainage.

Primarily trees of medium or less height, gen-
erally fully stocked ; trees average less than 40
feet in height ; moderate to fair relief, moderate
to fair drainage. |

Primarily scattered groves of medium -to small-
size trees, moderately to sparsely stocked; |
isolated clumps of tall trees, Includes areas of
brush, grassland and minor muskeg. Moderate
to low relief, fair to poor drainage. |

Brush and meadows usually closely associated
with muskeg areas ; moderate to low relief, fair
to poor drainage. Includes old burn regrowth
areas of low trees and dense underbrush, !

Muskeg or marsh with minor brush areas and
scattered trees; low relief, water table at or
near surface,

Undifferentiated vegetation associated with river
flats and bottomlands ; cover may range from
muskeg to tall trees. Drainage generally poor,

Recent burn area; early regrowth of willows and
aspen, dense underbrush and fallen timber,
Ground conditions variable.
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Bear Lake, District of Mncuuh.’ Normvut Torr!torlu Fort Normn is
situated on the extrumcwmrn.dpnttho projoct.uthocunmee of the
mmmmomaurMm.m Fort Prukunlocatduntofthe

project. The study covers approximately 2, 650 square miles with irregular
boundaries that extend from Latitude 64°40' to Latitude 65°40', and from

Longitude 123°15' to 125°30° (see Plate 1).

- Purpose of Study

This study was undertaken to delineate various terrain features

Which would affect trafficability in the region. Topography and vegetation

been delineated that range from gentle to steep -hpn u:lmlnor escarpments
less than 25 feet in height to escarpments greater than 25 feet in height. All
trails or winter roads recognizable on the air photographs iuu shown to

el I T —— - - -

aid in local access.




Method of Study

The Terrain Anslysis was accomplished by stereoscopic examin-
ation of air photographs. The appropriate symbols necessary to designate
the vegetation types and slope conditions were annotated on the alternate air
photographs. Map sheets from the Depertment of Energy, Mines and Re-

sources, Ottawa, Ontario, at a scale of 1:250,000 were also utilized in the

project anslysis,




L]
- - - - -
[
i

PHOTOGRAPHY AND MAP COMPILATION

Photography

The vertical air photographs used in the Terrain Analysis were

flown for the Canadian Government in 1949, 1950, and 1951, and as 9 inch

by 9 inch prints, have an effective focal length of six inches and a scale of

approximately 1:35,000. The flight lines are oriented in a north-south
direction. The photographs are of good to fair quality. The photography
was furaished by Sinclair Cangda Oil Company for use by Ceophoto Services,
Ludd, .

Mosaics

Uncontrolled, stapled mosaics used in the compilation were from
Geophoto file negatives, These mosaics were constructed by matching de-
tails of alternate photographs along flight lines using topographic and hydro-
graphic features for control. The mosaics were reproduced photographically
at a scale of 1:31,680 or 1 inch equals 1/2 mile and conform to the National
Topographic System. Depertment of Energy, Mines and Resources 1:250, 000
topographic maps were utilized as control in the mosaic construction with the
mosaic accuracy considered satisfactory, although some planimetric inac-

curacies are obvious and unavoidable, Latitude and longitude coordinates

were positioned using hydrographic features.
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TERRAIN ANALYSIS

Access to Area

The project area may be reached in the summer by traversing the
Mackenzie River from Fort Providence downstream to Fort Norman or in

the winter by winter tractor trail from Fort Providence to the project area.
A 12,000 foot airstrip, named Bennett Field, is located on the south side of
Great Bear River in the central “western portion of the project area, approxi -

mately 30 air miles north -portheast of Fort Norman,

Puysiography

Drainage

The project area lics within the drainage system of the northwest -
erly flowing Mackenzie River which forms the southwest boundary of the
project. The project is bisected by the westward flowing Great Bear River
which drains the Keith Arm of Great Bear Lake, and is a tributary of the
Mackenzie River, which it joins at Fort Norman,. The greatest terrain

.-» Obsetacle in crossing in a north-south direction through the project area, are

the escarpments and steep slopes of this river, The extreme north portion

v7 = of the area is drained by the Whitefish River and its tributaries. This river,
fevo o with its main headwaters to the east, drains west and north ﬁmgh&ut;-

9 and 10, and continues north to the south of Bydand Bay on the Smith Arm of



I

Great Bear Lake outside of the project. The valley floor of the Whitefish

River is wide and the few escarpments along its course would not be a
hinderance to traffic. The east flank of the north -central highland is drained
by Stick Creek, a tributary of the Great Bear River, which in its upper reaches
flows southeasterly and then turns abruptly to flow in a southwesterly direction,
The main problem in crossing Stick Creek would be passage across the exten-

sive muskeg areas along its course. The southern portion of the area is

drained by the northwesterly flowing St. Charles Creek and its tributaries.

This creek enters the Great Bear River 20 miles upstream from Ft, Norman.,

Extensive sectious of scarps and steep slopes along various reaches of St.

Charles Creek and its unnamed main tributary will require careful analysis in

planning access into this area. The southeastern portion of the area is dralneri

by the northwesterly flowing Porcupine River and several creeks that also have
the same orientation. The continuity of the escarpments and slopes along
Porcupine River are sufficiently broken to allow route selection to miss the
steeper portions which would present cbstacles to access,

Other prominent hydrographic features that characterize the area
are numerous lakes varying in llzo_ from small ponds to large lakes up to
4 mnu in length. It should be noted that a considerable percentage of the
area is muskeg covered and includes many unmapped small lakes and that much
of the brush and meadow category, adjacent to the muskeg areas, might also -

be very wet. This latter condition is due to the presence of a muskeg area at



a higher elevation than a brush and meadow area with the consequent move-

ment of water down the slope, through the meadow area.

such as St. Charles Creek, dissect the range. In the south part of the area,

the topography of the Franklin Mountzins is very subdued. Maximum relief in
the vicinity of the Franklin Mountains on the north side of the Great Bear River
is approximately 1,000 feet. The highest point in the area is in the Franklin

SN EE R SR NN AN . —

Mountains where the elevation is in excess of 1,700 feet, and the lowest ele-

vation is at Fort Norman at the mouth of the Great Bear River where the ele-

vation is slight!y over 200 feet; thus the maximum relief in the project area

is approximately 1, 500 feet.

General Remarks

The water table is at or near the surface over much of the project

area as evidenced by the large areas of muskeg and brush and meadows that

in all probability, are also quite wet in the summer months. Vehicular traffic

during the summer months will be very restricted in this swampy terrain. The

major exception to this is the Franklin Mountains and their adjacent highlands




where moderately to sparsely timbered amﬁandhlﬂnr mesdows are well
drained. Areas exhibiting feir to good drainage conditions also exist in
association with moderately to sparsely timbered areas and brush and mea -
dwarmmpmuprﬁoudmemdthemjorumndcmh.

Eskers that might sexve as a source for gravel were found in the
southwest part of the area east of the Mackenzie River, and also in the
northern part of the area southwest of the Whitefish River. River terraces
dqthchrgornmm'mymmmqumyuundmnl.

In this study, the vegetation has been delineated in seven cate-
gories. Vegetation categories were distinguished on the air photographs by
mdl;uem. tree heights, and topography. The symbol indicating vegetation




SUMMARY AND CONCLUSIONS

The Fort Franklin ares of the Northwest Territories encompasses
widely diverse types of terrein. The most obvious feature of the project is
the extensive lake and poorly drained muskeg areas that would make move-
ment difficult in the summer. 7Thus, much of the area would best be traversed
in the winter months with route selections governed primarily by any local

topographic problems.
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REPRESCNTATIVE GLACIAL SROOVE OR RIDSCS.
/ DIMECTION OF SLACIAL MOVEMENT |MDICATED.

S~ aTREA.
| ST R,
€ T LAKE OR STANDING SATER,

L IOENTIFIES ISOLATED SEGMENT ®ITH LABELLED AREA,

TOPOGRAPHIC AMD CULTURAL SYMBOLS
————— SCISMOGRAPM LINE OR TRAIL.

CLEARING OR LANDING BTRIP, SuRrFact
/ COMD I T1ION UNKNDUN.

= mm mT = PROJECT BOUMNDARY,

NOTE

THIS WAP WAS PRCPARID FROM AIR PHOTOLRAPHME W) THOUT BEMEFIY
OF A TFIELD CMECK AND BHMOULD NOT BE COMBTAULD AR A FiIMNAL
ANALYSIS. POBITIONS OF COORDIMATES AND BDOUNDARIES OF LEABLS
ARE APPROZIMATE, CULTURAL FEATURES, INCLUDINE BD'BMIC
TRAILS, ARE ACCURATE TO DATE OF PHOTOARAPMY.

MAP INDE X
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SCALE:
2 inches * 1 milg (1°90,680)
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PRIMARILY TALL TREES, GENERALLY FULLY STOCKED) TAEES
AVERAGL OVER 40 FEET IN HEIGNT| MODERATE TO FAIR RE-

LIEF, MODEMATE TO FAIR DRAINASE.
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F/I WOOCRATE SLOPE. ARRONS INDICATE OIMECTION OF SLOPL.
N Z E . = j : : QIR STEES BLPE.  ARMOSS 1EICATE O1MICTION OF SLOPL.

B ™ MODERATE CACARPMENT 5 - 35 rEeT.

(TS PRI NENT COCARPWENT OvEn 35 FEET,
* - [SRER OR GLACIAL CREVASSE FiLLING,

T Dmcrion o St s rmieaTes.

". .-
s~ BYREAN,

B . TR S 2 - ; . ' - -
2 ’ » " - —
. : |ooUS e,

CoTT 0 LAk OR STANDING SATES.

sy IDENTIFIES ISOLATED SEGMENT ®ITW LABILLED AREA.

- —— — SCISNMDARAPS LINE OR TRAIL.

/ :ﬂ.;.-ﬂ“l:.. sTmip.  SumrFact
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TERRAIN ANALYSIS MAP
OoF

FORT FRANKLIN, NORTHWEST TERRITORIES

SINCLAIR CANADA OIL COMPANY

MAY - JUNE 1968

SCALE:
2 inches = | mile (1:31,680)
7 ] va o

TERRA IN_SYMBOLS

PRIMARILY TALL TREES, GENERALLY FULLY STOCKED] TREES
AVERAGE OVER 40 FEET IN HEIGHT; MODERATE TO FAIR RE-

LIEF, MODERATE TO FAIR DRAINAGE.

PRIMARILY TRECS OF MEDIUM OR LESS MEIGHT, GENERALLY
FULLY STOCKED) TAEES AVERAGE LESS THAN 40 FEET IN
HEIGHT; MODERATE TO FAIR RELIEF, MODERATE TO FAIR
DRA I NAGE.

2

{

PRIMARILY SCATTERED GROVES OF MEDIUM= TO SMALL-8IZE

CLUMPS OF TALL TREES. [NCLUDES AREAS OF BRUSH,
GRASSLAND AND MINOR MUSKEG. MODERATE TO LOW RELIEF,
FAIR TO POOR DRAINAGE.

MUSKEG AREAS] MODERATE TO LOW RELIEF, FAIR TO POOR
DRAINAGE. INCLUDES OLD BURN REGROSTH ARLAS OF LOW
TREES AND DENSE UNDERBRUSH.

mu-lmuﬂ--.mmmmm
TREES) LOW RELIEF, WATER TABLE AT OR NEAR SURFACE.

A
@ BRUSH AND MEADONS USUALLY CLOSELY ASSOCIATED WITH
@

mnn-m'c-unv-lmmn

.;_ \  UNDIFFERENTIATED VEGETATION ASSOCIATED WITH RIVER
/ TALL TREES. DRAINAGE GENERALLY POOR.

@ S S et T T ren

VARIABLE.
Frignias MOOCRATE SLOPE. ARROWS INDICATE DIRECTION OF sLoPL.

f"T""‘“‘ STECP SLOPE. ARROWS INDICATE DIRECTION OF SLOPE.

™™ MODERATE COCARPMENT § - 25 FEET.

M PROMINENT COCARPMENT OVER 25 FEET,

*‘ o ESMER OR GLACIAL CREVASSE FILLING.

REPRESENTATIVE GLACIAL GROOVE OR RIDSES.
/ DIMECTION OF GLACIAL MOVEMENT )NDICATED.

i
S s~ STREAM

=TS RIWER.

€770 LAKE OR STANDING BATER.

— IDENTIFIES 1SOLATED SEGMENT WiTH LABELLED AREA.

TOPOGRAPMIC AND CULTURAL SYMBOLS

_——— SCISMOGRAPH LINE OR TRAIL.

CLEARING OR LANDING STRIP. SURFACE
/ COND I TION UNKNOWN.

THIS WAP WAS PREPARED FROM AIR PHOTOGRAPHMS Wi THOUT BENEFIT
OF A FIELD CHMECK AND SHOULD NOT BC CONSTRULD AS A FiNAL
ANALYSIS. POSITIONS OF COORDINATES AND BOUNDARIES OF LEASCS
ARE APPROXIMATE. CULTURAL FEATURES, |NCLUDING SKISMIC
TRAILS, ARG ACCURATE TO DATE OF PMOTOGMAMY:

MAP INDE X




