REPORT OF SEISMOGRAPH SURVEY

TA“.(!R LLARE AREA

YUKRON TERRITORY, CANADA

Submitted to:
GREAT PLAINS DEVELOPMENT COMPANY OF CANADA LIMITED

CALGARY, ALBERTA

Report by:
SEISMOTECH LIMITED
M, E, Baker - Supervisor
I, N, Godwin - Party Chief

April - 1961 :

———————————— -
e —



TABLE OF CONTENTS

Page Number
. PREFACE
EVALUATION OF RESULTS

Reflection Records 1 |
Seismic Maps 1 ;
Results and Conclusions 2 i
OPERATTONS |
Operating Condilions 4
Drilling 4
Recording 5
Surveying 0
] Helicopters 7
/ Fixed-Wing Aircraft 6
Camp 0
Communications 0

OPERATIONAL RECOMMENDATIONS 10




i et ’ o . & __I‘.‘ - L]
L. m‘-ﬁﬁ}, o /R & ] s L Ny X i,
-)i
|
Pl s ‘ Index Map Figure 1/
Recording Set-up Figure 2,/
Geophone Response Figure 3/
Ampflifier Kesponse Figure 4/
l
l




%\

N,

CANADA




The main purpose of this scismic survey was to delineate
the approximate limits of an anticynal type feature, reported by a
surface gyeological su.vey to exist within the working area,

The prospect under discussion borders on the Snake River,
Yukon Tervitory, 200 miles northwest ol Norman Wells, Northwest
Territories. Specifically, program is located between 133°00" and
133°45" Longitude, and 65°45° and 066°00' Latitude North.

Because of the remote location and rough terrain, equip-
ment and personnel were transported by helicopter rather tham in
the more conventional manner with wheeled or traced vehicles,

Party 9 of Seismotech Limited, Calgary, Alberta, began
field operations on daurch 21, 1961, from a tent camp on Snow Lake,
lJocated near 133°23° lLongitude and 65°33° Latitude North. A total
of 12.6 ten-hour days were worked, during which time a total of
35 split continuous profiles, one half-mile refraction profile and
3 dual profiles were shot, Field work was completed on April 18,

1961,
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EVALUATION OF RESULTS

K:flection Records

: e records are cood enough to follow three main reflections
thioughont the survey willi the exception of a tew local obscurities,
[hese reflections denoted A U and €, ace supplenented by intermediate
ieflections and, in the case of the better records, Ly al leust two
eventls which airive earlicer than the A,

Discontinuities of the traverse between Shot Points lo and
<0 and between 32 and 35 are the result of surface coulees over which
no crossing could be made wiithont o progress delay, The helicopter
could not land the rvecording dochouse at Shot Point 31 as a result
of updrait from the coulee and a hole could not be drilled at Shot

’ Point 33 on account of suitace rocks.

No attempt has beecn made to identifly the rvefleclions, al-
though it is suggested thal the "B" reflection is closely below the
top of the Paleocoic,

The first breaks are not clear, especially from fractional
charges, Lbut veliable velocity determinations can e made from sec-
ondary breaks wherever the first arrivals are too weak to read
accuratlely
Seigmic_Maps

The following maps have been compiled:

llorizon A - time structure
‘ llorizon B - time structure
Isochron A to H

i’SurIace Topography
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No map of Horizon C has been made because it so closely'cunforms to
llorizon B,

Results and Conclusions

The Tayvlor Lake Area is one of high subsurface celief.  For
lack of a contourable configuration of shot points it has been con-
jectured that the structure consists of elongate tolds striking north-
west-southeast, or normal to the main Lraverse,

The most prominent structure is a high on lorizon A which
reaches a maximun at Shot Point 16. The absence of clear reflections
from Horizons B and C at Shot Points 15 and 16, may suggest the pre-
sence of faulting, This feature may be interpreted as an overthrust,
Some diffracted encrqy is noted on Profile 15, arviving 200 second
later than Reflection C, which event may represent some return fcvom a
fault plane dipping southwest, Althouyh Reflections B and C are ob-
scured, steep southwesl dip is noted between Shot Points 14 and lo. To
support the diagnosis of faulting, it is noted that southwest dip can
be interpreted at lorizon C between Shot Points 18 and 20, where the
two shallower veflections are obscured. lowever, these three records
are of poor qualilty.

The prominent stratigraphic feature is secn on the Isochron
A-to-B map in the form of an almost consistent loss ol interval (. 100
second between Shot Points 29 and 3Y) to ihe northeast throughout the
entire traverse between Shot Points 41 and 12, Between Shot Points
12 and 16 a poussible reversal of this tread is interpreted on poor
rerérds. llowever, it is most noteable that this trend is absent be-

tween Shot Points 20 and 20 where the interval is relatively constant,



The thinning trend between A and L is interpreted by a
possible reversal of isochron data between Shot Points | and 2 This
could represent a miscorvelation of data resulting from an apparently
abrupt truncation or loss ol section between Shot Points 1 and 2,

This is interpreted as an erosional high which is accompanied by a
scarp on its novtheast flank, Faulting 1s not apparent.

The last feature of interest is a steep (,060 second per mile)
segment of southwest dip on the B and C llorizons between Shot Points
J8 and 4.

The reliability of computational data is regarded as sound
in view of the consistency of the refractional velocity (2,500 plus or
minus 1000 feet per second apparent) revealed by the first breaks, One
extended refraction shot (two-thirds of a mile) showed a velocity of
12,000 feet per second. The presence of frost in the area has not in-
troduced any problems with uphole times,

It is possible that the observed subsurface struclures have
affected Lhe course of the Snake River,

It is concluded generally that the Taylor Lake Area holds
great potential for the entrapment of oil and gyas, both stratigraphic-
ally and structurally, In view of the success ol a helicopter supported
seismic crew in achieving most useful results it is respectfully re-
commended that this exploration method be adapted to an extended seismic
program in Lhe Taylor Lakeé Area. It is likely that the unit cost of
future work can he reduced considerably by effective balancing of the
recording and drilling capacities of the crew and some minor changes

in the design of drilling equipment,



OPERATIONS

Ooerating Conditions

The Taylor Lake Area, so named from a major lake some
twenty miles east of the prospect, is accessible only by air nearly
200 air miles northwest of the settlement of Norman Wells, N.W,T,
[t is situated in the north-east central portion of the Peel Pla-
teau. Very little regional topographic change is encountered, although
drainage patterns are made prominent by severe erosional action, Stream
banks vary from 100 to U00 feet high, at slopes approaching 90 degyrees,.

A sparse gqrowth of black spruce, ranging from six to ten
inches in diameter, ten to twenty feet high, covers the area. It was
not possible to make an evaluaticn of bush growth due to three or four
feet of snow,

All lines traversed by the seismic crew were cut by five In-
dian boys employed at Fort Norman, N ¥, T, A trail five feet wide was
opened with the use of axes and power saws., IL was possible to cut
approximately Lhree miles of line per day, Lines did not cross the
Snake River,

Drilling

One portable rotary drill, designed expressly for this sur-
vey, was provided by Sedco Exploration Ltd. of Calgary, This 650
pound unit was powered by a small gasolene enyine, and was capable of
drilling a two Lo two and one-half inch hole to a depth of forty feet,

Two Ingersoll-Rand, qgasolene driven air compressors, weigh-
ing 600 pounds, and producing 30 c.f.m, at 0 p . s.i, each, provided

sufficient air volume for circulation purposes. It was discovered,



however, that the drilling capabilities were limited where water sal-
urated, sandv clay was encountered, [he rate of drilling was very good
in continuous permafrost or hard sandstone, Urill stem was made up in
five fool lengths for case in moving and handling.

llawthorne Insert iockcutters, Varel two-cone rock bits and
two-blade finqger bits were used. Finger bits, developed jointly by
Sedco and Rice Machine Services, were made in varied diameters, with
several different waler course sizes. This bit, when kept sharp, proved
to be most efficient over the other type employed,

The drill was moved by suspending the unit beneath a he)l-
icopter, The trip belween shot points took thirty seconds. The two
compressors were moved as a single unit in the same manner. Personnel
and fuel were transported separately by helicopter,

Recording

Split continuous profiles were shot at all locations, util-
izing 1800 foot portable Vector cables., A 24 Lrace set of SIE-GA-1]
amplifiers and oscillograph was used in conjunction with an Electro-
Tech DS-7 bias-type tape recorder, These insirumenls were housed in a
four foot square plywood and Dexion recording doghouse. This unit,
weighing approximately 750 pounds, was "sling-loaded"” between shot
points by helicopter. Personnel were air lifted separately,

Nine Flectro-Tech moded EV-15 seismometers per group, weigh-
ing 4 ozs. each, spaced 15 feet apart, astride flags placed at 150 foot
intervals, were emploved throughout the survey, Spreads were shortened
where necessary by simply reducing the number of sLations,

Magnetic tapes are recorded on a 1-30-92 filter straight

circuit, fast AVC and 100% Gain, Conventional wiggly trace playbacks



were made on an 0-64 fi'ter and 20% bilatera! resistive mix, with othe!
setiings remaining constant,

The playback system allows the procurement of a recor! corvect-
ed for statics and normal movcout,

Three record cross seciLions were prepared:

(a) Wigyly trace uncorrected for either weathering or normal
moveout,

(b) Wiggly trace structure, corrected by removing nornaj
moveout only and uncorrected ftor weathering,

(¢) Seismod structure, corrected [or weatherinag and noraal
moveout, Dip was prorated across the spreud letween Lhe centers or
computational traces of adjacent profiles so that (he Lime struclure
shown is similar to that on the prepuared time cross sections,

Two, three und four hole patterns spaced five feel aparti were
shot at the first seven locutions for experimental purposes only. Good
useable records were ohtained at depths of five to ten fect where only
thin near surface weathering was encouniered, HRecords Llaken northedst
of Shot Point 20 were gencrully cood if shot below the fifieen foot level,

Charge size varied fron one-half to thirty-five pounds, Close
proximity of the recording dog-house restricted the use of any larger
charge sizes,

Surface charges Lo a maximun of thirly pouncs were Laben al
Shot Point 29. Reflected energy return was (00 weah Lo warrant further
experimentation of this technique.

Suryeying
Surveyine was done entirely on foot Ly Gurley lransil and

chain 1o assure control of less Lhan three feet vecrlical on all tra-
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veisers, Ties were confirmed by “"double running” the lines slot,
an elevation of 100D feel above Sea Level was assumed al
Shot Point Number Une. No yertical elevation references were within

or sea: the arva,

orizontal coutre]l was esiablished from the south end of

“Seow Lake™ and referred divecily (o acvinl photographs of the prospect,

Farther corcelaiion was vade 1o severqal smaller lakes and drainage
petteras oulstanding on e aerial photos,

All geophone recording stations and shol points were chained
and (avged,

Ihe survey parily was also responsible for the direction
of 1he line cuiling crew,
telicopeeis

ine belicoplers were ferried from Caleacy Lo the prospect,
Oyerated by Unllech Bings and lotors Lid . of Calyary, they were
maiet ssaed by ae alrerafi eaginver retained by Lallock,

Oue mackine, a swpercharged bell Yodel 47-G31, was employed
1o shing <lond 311 equigment, 11 was also capalle of carrying iwo
passenais plus pilol, whea not Jifting eguipment,

e second machine, a well Sodel 45-J Ranger, wus used ex-
clesively for the transpertation of persosnel and small miseel lancous
fuwloMt items. Ihree pessengers and pilol made up & capacity lowd,

Selicapteor foel and lebricating oil was flown to camp by
Tt -many alrcantt foem the Inperial VL1 Reflaery, Soruan Kells, in
ten gailen setal drem.  ersee fael consarplion per helicopler was
15 oot tams por Tipany bewr, |

& v -ahamenl trsascriver in cach alrcrafll provided com- - -‘
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munication between hclicopters, and a helicopter-to-camp frequency,

A tolal of three operating days was lost due to blizzard
conditions and a consequent grounding of aircouft,

It was necessary to pre-heat both helicopter enyines before
starting each morning due to existing sub-zero temperatures,

Fixed-Wince Aircraft

Personnel and freight were flown from Norman Wells to camp
by Beaver and Otter aircraft, both De Havillund machines, provided by
Pacific Wesiern Airlines of Edmonton,

The beaver is capable of carryving pilot and five men, or
ten kegs of fuel, or one thousand pounds of freight, Twenty-one
empty fuel kegs could be loaded on return irips to Norman Wells.

The Otter aivevaft is vated with a capacity of pilot
plus fourteen men, or tweniy-one kegs of fuel, or two thousand pounds

of freight, ihirty-five empLy fuel kegs could he loaded,

Canp

The field crew was quartered in a tent camp on Lhe east shore
of Snow Lake, Heating and cooking was done wilh wood stoves,

Woods "3-Star" sleeping bags were found satisfactory despite
temperalures vanging Lo 45 degrees below zero,

Electricity was provided by a 5 Kilowatt air-cooled gasolene
Onan Lighting Plant. The purpose of this unit was primarily to supply
power for charging recording batteries and radio operation,

All food was flown in with initial freight shipments. Frozen
foods proved most practical in view of Lemperatures encountered. Per-

ishable foods were stored in a (ent with the light plant in order Lo

keep from freezing,
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Communicalions
One AM type transceiver, a KAAR TR-248, was obtained from

llillhurst Radio of Calyary. With a transmission oulput of 28 watls,
it was possible to communicate Lhrec times daily, on a frequency of
5122.5 kilocycles, with Pacific'Westeru Airlines in Norman wells,

A second frequency of 5619 kilocycles allowed communication
with Pacific Wesiern [ixed-wing aircraft,

A frequency of 5330 kiloeycles was intended for use with
vCanadian National Telegraph Service at Whitehorse, Watson LLake und
lilueberry. Although incoming signals were frequently received fr;m
these stutions, our trunsmission output was apparently noi sufficieni
to reach them,

A fourth channel to Fort Good ilope was scheduled on 3317
kilocycles, although contact was never made with the Department of
fransport there,

The fifth operating frequency of 4300 kilocycles was used
for communicating between camp and the Lwo helicopters,

All radio transmissions were made under the call lelters

CJP 941, assigned Lo Seismotech Limited by the Depariment of Trans-

port.
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OPERATIONAL RECOMMENDATIONS

Certain modifications could be made on the present drilling
equipment in order to speed up drilling production, and to expand the
somewhat limited capabilities of the rig under specific drilling con-
ditions, The addition of a transmission would provide a variable
power transfer with a resultant choice of rotary table speeds. This
was most apparent where hard rock ledges were encountered, Excessive
rotary table speed caused the bit to jump, rather Lhan a consistent
cutting action as might be achieved by slowing the table speed,

The inside diameter of each tool joint, at one-half inch,
restricted air travel, causing the compressors to operate at 40 p.s.i.
It is the opinion of the drilling engineers that by increasing the
inside tool joint diameter to near 1) inches, would reduce the oper-
aling pressure to around 10 p.s.i, This lower air pressure would
create less down-hole heat, thereby alleviating some of the thawing
problems encountered in drilling permafrost,

It is respecifully recommended that the drill complement
be increased to two complete drilling units on future work of this
type. Experience has shown thal the recording unit could quite
readily shoot seven holes per day. The addition of a second drill
would no doubt increase the efficiency of the recording crew, and
would probably reduce the overall cost per profile of helicopter
services,

Future helicopter-supported seismic ventures should include

the employment of an efficient crew-to-helicopter form of communication,
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The type of portable radio used hy Seismotech was not successful
when exposed to extreme cold temperatures.

Finally, the proper selection of base camp-to-town radio
communication is of utmost importance, Transmission output, alternate
frequencies, an efficient receiving expiditor and choice and erection
of antennae should be given careful consideration. Although the AM
type transmitter employed here proved successful on some frequencies,

it is felt that a single side-band transceiver might prove equally

useful as an alternate means of communication,




Respect fully submitted,
SEISMOTECH LIMITED,
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