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SUMMARY

A megnetie survey of the Lehto Group, in the
Coast Range north of Stewart, British Columbis, was
conducted by Newmont Exploration Limlited during July
and August, 1956. The survey included a genersl neg-
netic reconnalssence slong the west slopes of the can-
yon of Herrymel Creek, partly onto its glacler, 2nd a
detailed investigation of the ares around the main show-
ing. The lattser, though 2 minerslized fault zone, did
not respond megneticelly; nevertheless, 8 staggered
pattern of large positive anomelies was found to psrallel
it to the east. These are believed to arlse from pyrr-
hotite-bearing fractures known to sccompany the fault.
The largest of the suspected magnetized zones is estl-
meted %o be 75 feet wide, probebly ecomprising & series
of stringers rather then one uniformly megnetized body.
All of these bodles appear to lie close to the aurface,
The fault can be traced by its related snomalies & dis-
tance of 2,000 feet northward from the showing. Nega-
tive asnomelies, common along the canyon bluffs, sre at-
tributed to the steep terrain., Several possible magnetic
zones appear to lie buried ferther north; while nothing
of interest showed up to the south, nor were anomalies
found on the glacier. It proved impractical to ettempt
sn electromagnetie survey 1in the Lehto Group,

SURVEY INFORMATION

A brief deseription of the geologic fastures
of the Lehto Group is given below, some of which are out-
lined on the accompanying meps. For detailed geologic
information, refer to the report being prepered by Dr.
Donald Carlisle, .



The Lehto ¢leims are located at approximately
56 1/2° N, Let., 130 1/2° W, Long., on the headwaters
of Harrymel Creek, the north fork of the Unuk River, 1n
the Coast Renge of British Columbia. The locelity 1s
sccessible only by air from Stewsrt, approximetely 60
milea to the south. In early summer, while snow remains
on the ice, plenes csn land on the north gleacier, 3 miles
north of bese camp; later they must land on Tom Mackey
Leke, about 6 miles by foot north-east of the camp.

The ares surveyed lies et an altitude of approx-
imately 3,000 feet, extending 12,200 feet north-south
elong Harrymel Creek. The vertical range of the eest-
west cross lines, beginning at the cenyon bottom, is
about 700 to 800 feet. .

The area is bisected by a precipitous east-west
gorge, which ocerries water from the "west glacier" to
Harrymel Creek (see meps). The northeast corner of the
grid lies on the ™north glacler", 7,200 feet north of the
gorge, For about 3,000 feet southward the valley slopes
are open, snd covered with moresinal debris, talus, and
soree, scored by swlft asiresms. Here the slopes everage
20 Yo 30°, with oceocasional stesper pltches and outerop
bluffs near the gleeier and river. Southward, the slopes
become steeper {30 to 40°) and inereassingly more overgrown
with brush and trees. Pese camp was established in one of
thesa groves, Immediately north of the gorge and extend-
ing along it, is & 500 foot wide, more or less open, un-
dulating erea of morslines and outorop, in which occurs the
mein showing. Thisz opsn area ends to the west at the west
glecier, and tc the sast at densely overgrown c¢liffs arop-
ping off towards the river,

South of the gorge the canyon slopes become
steeper (up to 60°), with sheer c¢cliffs on the east. The
gountry 1s here more thickly overgrown with brush and
trees, open grassy slopes being found only on the uphlll
ends of some of the lines. To commute from the north to
the south half of the area, treil had to be cut along the
side of the gorge to meet & snow bridge used to cross the
glaocial stream.

The maps show the prineipel geologic units In
the region of the msin showlng; essentislly the open
aras along the gorge. Southwest of the gorge &nd meet-
ing the glacler is a body of dlorite, which was explored
on Line 283, On ths northwest side are found multiple
flows of columnar baselt in contact with the jce, whioch
are intercepted by Line 223,
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Immediately west of the north-south base line,
a8 mineralized fault zone, trending epproximetely N 7° E,
crossesg the gorge. Its contact planes dip to the west
60 to 35°, To the west occcur laminated flow breccimsg and
felgite flows; to the easi, limesetone and siltstone,
underlein by lamineted felsite, end andesite flows grad-
ing into msssive endesite flows snd brescciaas,., The show-
ing, orossed by Line 223, comprises amall replacemant
bodles of messlive, flne-greined pyrrhotite and chalco-
pyrite along the western break snd in the ad jacent Tel-
site. These are lenses 10 to 30 feet long, and up to a
foot wide, In eddition, smsll stringers of pyrite, those
on the sast containing also pyrrhotite and chelcopyrite,
oceur in north-westerly fracturese along both sides of the
feult.

The feult zone has been traced northward in
seversl outorop bluffs to 8t least Line b3S, 2,400 fest
north of the gorge. Thera it atrikes apvroximately
N 30° E, atill dipping steeply weatward. Scattered cut-
erops to the north consist of flow brecelias and small
lenses of limestone. Diorite bluffs lie up-mountain along
the north end of the surveyesd ares.

Magnetles
Dates: July 14 to August 12, 1956,

Reconnaissence Survey: Line inmterval 400 feet (North Half)
800 feet {South Half)

Station interval 100 fest
Total length of line 39,700 fee%
Detall Survey Line interval 570 feet

Totsl length of line 5,500 feet

Total number of stations 115

Tha boundaries of the grid were selected hy Dr.
Carlisle as including in & minimum ares the geologic
fsgtures of most interest.



A nuske megnetometer was used to record the
vertical component of the megnetic field et esch stetion,
Because cf the very large range of the magnetic readings,
the slight diurnal wvariations due to fluctuatlons in the
earthts field eoculd be neglected. Though readings from
one statlon to the next (in time) &re accurate to 100
gammes, the overall accuracy of the survey is sbout 200
gammé , which 1s sufficient for the purpose,

The geophysical crew of four men arrived as
flying conditions &llowed durlng the first week, In ad-
diticn there wass & cook, and four men toc serve &g psckers
ené line-cutters. Setting up camp, packing, and building
treil prevented any line-cutting or surveying being done
during this first week, Thereafter, the bsd weather,
pecking time end rugged terrsin slowed down the line-
cutting, so thet geophysical progress was seldom more
then a day behind it. The geophysicel work, tco, pro-
ceaoded &t 8 much slower rete then in mosat loealities owing
to the steep slopes, ¢liffs, westher, commuting time,
demage to the instrument, Injuries, snd time reguired for
other tesks. Thus more men-hours-work wes spent in chein-
ing then in resding the maghetometer, and almest twice as
ruch time expended in packing, trall-building, sto,

Llectromegneties

Beceuse of the rugged terrein, ineccessibllity,
and westher conditicns, 1%t wes deemed imprectical to at-
tempt an EM survey &t Lehto, Since misorientation of the
trensmitter resulte in false resdings 8t the receivers of
megnitudes proportionsl to the slope engle, it would have
been very difficult to avold felese enomalies on the 20 to
409 hill-sides. In order to run iines perallel to the
contours (the alternetive method) en entirely new set of
lines would hesve had to be cut, PFurthermore, the effort
Involved in bringing the equlpment %o the site wae hard-
ly jgstifieﬂ by the unocertaln reedlngs whieh could have
resulted.

PRESENTATION OF RESULTS

The megnetometer records essentielly enomalies
in the earthts megnetic field, due to the magnetic pro-
perties of the roek and its geologlc orientation. On the
nepa, these magnetle readlngs {referred to &n erbitrary
beses sre plotted as verticel bars, whose bzgses merk the
stations at which the reasdings were tsken., Posltive an-
omalles are drewn upwerd; negative downward. The magnetic
scele is 4,000 gamme per inch. The total earthte field
in the sres is 53,000 gemme. Where bars would have over-
lapped, they are drawn with dashed srrows end their full
readings Indicated numericelly.



...5_.

Frofiles on the meps correspond to the sctusl
lines on the ground except in the cese of Line 26N,
which, dus %o surveying difficulties, was found t¢ run
in e direction epproximately S 33° E, The detailed sur-
vey 1s presented only on the larger scale map. OUn sll
lines plan distance was used.

THIORY AND DISCUSSION OF RESULTS

While individual stringers lylng c¢lose to the
surfece cen give strong positive anomslles, thelyr effect
must be very locel, snd even using 8 detasil grid of 50
foot intervel, come could be mlsssed. Ageln, in inter-
preting successive higha, 50 feet apsrt, we aasume that
they are part of a contlnuous curve and that no inter-
nediate dips oceccur. Only & still closer-spaced survey
would resolve suech very sherp snomalies. Several closely-
spaced gtringers, even at qulte shallow depth, blend their
individual anomalles, with the result that they behave
like & zcne of uniformly magnetized rock.

As shown on the reconnailssance map, FProfiles 424
to 22N extend pertway onto the ice of the north glacier,
end i% 1s seen that over the ice, within any given line,
the range of readings does not exceed 200 gamme; over the
ice &2 & whole, tha renge 1s only 400 germe, Were the ice
100 feet thick, & mineralized zone, such as those believed
to cause the moderste enommlles to the south (40 feet wide,
20,000 x 1070 C.G.S. units susceptibility), would still
show ebout &8 900 geamme gnonaly. A4 body such a@s is suspected
to cagse the largest Lehto snomely (10 feet wide, 175,000
x 10™° C,G.S. units) would apnesr as a 2,100 gemme &nomuly.
Under 200 feet of ice these would be sbout halved, e con-
c¢lude, therefore, thet no magnetic bodies of the rognitude
of those ferther south lie under the surveyed portion of
the glacier.

i7est of the glacler, in the region of morainsl
snd telus slopes, where there are only occaslonsal ocuterops
of flow breccies and limestone, we note definite undulations
of the megnetic profiles, The readings are too regular to
be random, yet they cannot be correlated with certsinty
from line to line. They probably represent lithologie
chenges of rock units eontelning different samounts of dis-
semlnated megnetic minerals. The low, broad anomely
centered about 150 feet east of the base line on Line 34N
is such gs could be proﬂuogd by 8 nesrly vertieal unit of
suseeptibllity 3,000 x 10°° C.G.S. units, on the order of
250 foet wide, buried beneath about 30 to 49 fest of nor-
aine. Ths more prominent rise eround 800 eest on Line 18N
is such as would resulf{ from & nerrower body (50 feet) of
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greeter susceptidility (6,300 x 10~ ¢.G.s. units) lying
beneath about 15 feet of cover. Closer-spaced traverses
over these anomelies would be nseded to interpret these
subtle anomelies without smbiguity. C(m the basls of the
available readings it would be resumptuous to relate
the lattier anomaly to the fault zons farther south.

A strong (5,100 gamma ] positive anomaly appears
at 400 sast on Line 23, with & counterpert {1,900 gamma}
at 200 east on Line 10S5. It is difficult to eay, on the
baslis of 100 foot reeldings, where these ancmalies begin
and where they end, partieularly considering thelr nsga-
tive nature to the ezat, so that a gqusntltative inter-
proatation is unjustified. Thelr alignment along the
Tault strike, however, suggests that mineralization aliong
the fault is producing the peaks. On Line 6S, the rsla-
tive rise between two negative anomslles may &lsoc be an
exprassion of the feult; on the other hand, the mineral-
izetion on Line 65 me8y be locelly absent or too deep to
register as a prominent positive.

Pronouncsd negative anomalles appear along the
cenyon bluffs from Line 23 scuthwsrd. Negative encomslies
gould arise in three ways., Where they accompany & posi-
tive anomely, as they do on lines 23 and 10S, they might
be interpreted to be the negetive loocp of the cross-over
characteristic of orebodles of gentle dip, but in such
cases the positive peak exceeds the negative in smplitude,
unlike that on 10S. The explaneticn is furthermcre in-
appropriacte here where the contacts dip at high engles.
Remanent megnetization, or reversed polarizatiw induced
during the geologic pest ie another explametion, by whieh
we would suspect genetlically differant minerallzaetion be-
tween that causing the positive &nd that esusing the nega-
tive anomaly. I% 1s, however, more probable that the
pregence of the ¢liffs which are the topograephlic ex-
pression of the fault, result in the negetive rsadings,
since in reading ageinst such cliff walls, mineralized
zones snd stringers would be lying above the instrumsnt
and thus attiract its megnetical balance reversely. The
strong negetives on Lines 235 and 108 all occur on the
¢liffs which make these the most preciplitous of the lines
surveyed north of the gorge. All slong the steep canyon
walls, from Line 2ZN southward, the readings hecome gener-
elly negative,

Line 148 1s & very stesp but unbroken line,
mostly covered with morainal debris. Its western side
followsa the crest of sn esst-west moraine, Its profile,
best sesn on the detall map, is one of gentle anomelies
whose limi$s are too indefinite for snalysis. Again the
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Interplay of the steep slope seems to appear in the nega-
tive ecstern segment. The regular undulstlons tc the west,
which show a@lso on Line 185, may repreasent the sffect of
negnetized stringers greatly attenusted by the depth of
overturden (up to 100 Teset) on both these lines.

The series of major ancomelies trending with the
fault zone but displaced about 200 feet to the east, con-
tinue from Line 16Z8 through Line 263, snd probably express
the pyrrhotite-bearing fractures accompenying the fault
zone on 1ts esstern flsnk. No recognizeble gnomalles ap-
peer slong the melin showing, approximetely 200 feet west
vl the base line, indiceting thst the mineralizstion there
is non-magnetle, or et best very restricted.

On Line 168 the broad, flet anomaly suggests the
coelescencs of two anomallies having peaks situated ebout
125 end 175 feet east, midway between 50 foot stations.
These ers such a8 would result from minerslized zones a-
bout 40 feet wide, roughly 10 feet below thg surfsece, &and
of affective susceptibility of 20,000 x 107° C.G.S. units,
Probably, &8 in 81l the following Irnterpretstions, this
"zZone" is actually on essemblage of individusl pyrrhotite
stringers of higher susceptibility than their effective
valus, The terrain slong the surveyed portion of this
line is ralatively flet, with shasllow overburden end oc-
casional outcrops.

The minerslizetion on ILine 1388 responds es a
rether broad zone {(on the order of 75 feet width), lo-
cated 25 feet below the purface, Just sast of lhe base
line, with an effsctive susceptibility of 20,000 x 100
CeGeS. units, Actuslly, however, the broadening might be
due to the yresence of minor zonss on either side of the
peak, making & compound enomsly, The overburden on this
1ine renges from heavy on the west to light in the region
of the cnomaly, with ouberop over the fault zone, and
staep c¢liffs toward the river.

A dingle and & compound anomely &appesr on Lina
205, The first, at about 50 east, would result from &
25 foot wide zono, 25 feet below the surface, of effective
susceptibility of sbout 50,000 x 106 C.G.S. units. The
double-penked anomaly to the saat could result from zones
similar to thosa suspested on Lime 163, with centers
spaced sbout 100 feet apart.

The very larpe enomely 8t the base line on Line
223 (10,200 gamme) suggests a gone st about 15 to 20 feet
depth, less than 10 fegt in width, with a susceptibility
of about 175,000 x 107® C,.G.S. units, which seems rather
high for pyrrhotite. The esstern anomsly appears due to
e wider zone (ebout 35 feet) about 15 feet ugderground,
of gusceptibillty approximetely 42,000 x 10™° units. A
"step'" in the profile to the easst, suggests another minor
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zone., The topography in the region of the ancmalies is
gentles, with thin cover a2nd outcrops. The shoewing is ex-
rosed 2t 200 feet west., Beyond 250 east, the line drops
off in steep bluffg, and there the resdings become nega-
tive. 'estward, where the llrne extends along the side of
the gorge, the reedings undulate &z on Lines 145 and 183,
and are genserally negative, Where the line approeches

the buried diorite contact, it becomes more strongly nega-
tive. A sherp peek of 8,100 serms st 2,100 west marks the
nresence of the columnsr bssalt there exposed.

Anomelles continue in the region of the fsult
zone southwerd tc the gorge, but beoceuse of cliffs the
lines sre tco short %o sllow much snelysis, All of the
lines on the south side of the gorge terminate &% cliffs
on the esst. Lines 408 and 485, which were carried pert-
waey down the cliffs, again suggest a negative trend, as
on the north, eseribed to topography. Line 285, which was
cerried to 3,400 west Iin order to cross the exposed diorite,
shows nothing of interest except & general negetive level
verhaps cheracteristic of the lithology.

The minerslized zones indiecsted by the snonalies
in the reglon of the showing cennot be correlsted from line
to line as ¢ontinuous bends. They rsther appeer to be dis-
connected zoneas, whiech, exoept for thst of the largest en-
omaly on Line 22s, are ell fairly broad; from 25 to 75 feet
in width, and all lying within 25 feet of the surfsce.
Thelr steggered errgngoment implies ern origin in the minor
fractures eccompenying the fault zone.
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