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INTXODUCTION

Admiraity (Alaska) Gold Micing Company had Cianadian Aero Scrvice
Limited of Ottawa, Canada, mace an airborne magnstometet survey of the north-
western part of the Mansfield Peninsula of Admiraley Island, Alaska {n June
and Juiy ol 1w, A gecond survey way mad2 in this srea In June of 19¢S be-
tween an s8g9t-west lin-» through Fuater on the north, and an easc-west line
througt the nmorta pact of Hawk Inlet to the south,

The purcose ot these surveys was to: (1) determine the outline of
toe VsELL" in which aickel-copp-r mineralization has c«en found; (2) determine
the structure of Lhis s{l1; (3) iocate other “sills" whicn may be minerallzed.

LOCATION

The Msnsfield Peninswla of the Admiralty Island {8 located approxi-
motecyv 27 mlles due west o! Juneau, Tecrritory of A}aaka} The peninsula (s
iocated on Lhe 2xtreme northwegt puarc of the island. Tne village of Funter
is5 lecaced st Lhe head of Funcar Yav In the west central part of Mansfield
Feninsula,

Tre coastal sune of northerp narc of taes prainsula 18 relatively flarg,
e s orides riges to 730 feot wichin two miles or the const oe the west side.

Trhis ridpe vxiends fron Chwe southwest vart of tlic penlnscla to the north tcward

Baclow 7 ove,
GEOLOGY
The sdmicaity Island, {n general, L8 tvplcal of the southeastern
Alagzas coast. Palecsote roce of geosynclinal thickness prodomtinates Lfn che
A .  ToeBe nave oeen mignly meramorrhoged and then futruded by magms different-
fatss of the natnolftilc incrusions to thie 2a3f and south. T.e sedimenta consist
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largely of volcanics which now make up most of the very abundant greenstone
schigts. The most common volcanlc meterial is andesite in a number of vari-
ations, Phyllite 18 very abundant along with graywacke, alate and lime-
stone. The limestone has been metamorphosed into a ma;ﬂive, white war~
ble.

The available geologic mapping In the area covers the south and
east coast of Punter Bay. The mejor outcrops in this area are: a coastal
zone of greenstone schlst and gneiss, which {s intercupted by a8 narrow zone
of phyllite, and patches of marble:; the coastal zone is followed by glacial
till cover; and then by a second zone of phyllite and gresnstons.

The gtructure reportedly is a northwzst-southeast trending anti-
cline whose axis 1s located west of Punter.

A alll of black, coarse grained olivene rich gabbro i3 {ntrugive
into the thick phyllite series and varfous types of schigt. The basic magma
from whish the crystallized was probably differentiated at depth from a more
gilica~vich magma, and then intruded into the already metamorphosed phyllite,
The outcrop of the 8ill is located about Z miles § U45° E of Funter, and it
12 on the northeast flank of the anticline. The strike s N 15° W, and ita
dip is 1390 E. Drifeing and dr{lling {n this gill show that it {38 miveraliz-
ed with nickel-copper minerals.

Dikes of widely vuried composition are scattered through the area,
It 18 not known 1f thesme dikes are of the same original magmatic source or

not.,
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ATRBORNE MAGNETOMETER
STATISTICS

Direction of flight lines:

(a) Northwest - southeast, - Flight 1, north of Funter Bay.

(b) Northeast - southwest, - Flight 3, {wmmedlactely north of Funter

Bay .
(¢) Northwest - southeast, Flight 2, southeast of Funter Bay,

(d) East-west, 1955, east and southeast of Funter Bay.

-

Flight Altitude:

(a) ‘00 feet, mean terrain clearance on Flights 1, 2, 3 of 19sh,

(b) 2500 feet above sea level, om flight of 1955,

. Flight Line Separation:

(a) 1/2 mf{le north of Funter Bay, Flight 1.
{(b) 1/ik mile, Flight 2 and 3.

(c) 1/2 mile, 1955 work.

., Area Govered:

(a) <8 aquare milea, Plightsl, 2, 3, 193k,
(b) 28 square miles, 1955,
Incensity of earch's total magnetic field 57,400 gamma.

Inclinacion of earth's total magnetic fiedd 75° north.

{
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MAGNETIC EXPLORATION

The earth's magnetic field was the first Lo be used as a method of
geophysical exploration in the 15th or 17th century in Sweden (a the seacch
{ov the magnetite Lron ores, The presence of the earth's magnetic ffeld, and
fts effect oo lodestone {paturally magnetized magnetite), and magnetized ncedies
was knrwn centuries before. However, the Swedes wec- the flrst to correlate
tn. fact that chere wers marked deviacions of the wmagnetic needle fn the vicin-
ity of magnetite ores, and use it in the s-arch for new iron ore deposits.
Yence, the magnetic compasg was the firat peophystcal exploration instrument.
Lnstrugents

The dipping circie followed as a magnetlic exploration {nstrument. In
the dipoeing clecte, the pivot Is norizontal, and the nzedle rotates in the ver-
tical) plans n¥ the magnetic meridian. The dipping circle measuras the angle be-
tween the horizoncal and the angle of reat of the north end of the magnetic
needle tr the plane of the magnetic mertdlan,

The dip nesd;e 13 the same aa the dipping circle, but a counter welghc
1s rnlaced on the south end of the nzadle. The needle is free to rotate in the
vevtical plane of the magnetic wmeridiaa, and the angle above oxr below the hori-
zontal Ls recorded.

The dip needle was followed ecarly In the 20th century by the Schmidt
magnecic balance ov maznetomater which measures changes {n the VERTICAL or
AORLZONTAL component of the eatrth's magnetic fie:d. This instrument is au
extcemelys sznsf{tlive dis ne=dle, but iv 18 a calitreted {nstrumenc.

Wwith ail the above ilnstruments, observations ace made at distinct points
of tre zaveh's gucface, and they require an accelevation free platform of some

vind to obsarve the readings.
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The saturable cors magnetometer which permitted the use of unscable
moving equipment, and the continuous recording of the variatious of the earth's
magnetic field was fntroduced about tQLy, and perfected duving World Wac IX
as 8 submarine detector. This instrument uses the zarth's magnetic field to
orient the sensicive element, and che fact that the core becowmes saturaced by
the earth's magnetic fleld ag s means of electronically detecting the changes
[n the magnetic fileld.

Force [uits

The unit of measure of the earth’'s magnetic Ffeld {s the gamma. The
basic unit from whicl the gawma {s derived £8 the oersted, and the gamma i3
the one-one nundred thousandth part of the oervsted. Both of these units are
FORCE vntits, wuch as the Inch and the foot are units of length.

A courest of the units of force chat are befing dealth with may be
gained whea one consi{ders that a field of 1 oersted strength exerts a force
of a/lOgOOOch ounce on a unlt magnetic pole, and we are measuring fields to
1l gamma, whigh is 1/100p00th of this magnitude.

Cause of the Earth's Anowaly Fileld

The eartt's magnetic field would vrry uniformly from the magnetic
pcele, 1t the distributfon of magnetic material in rhe earth's crust were
uniform, and 1t other sources of magnetic disturbance were absent. However,
the magnetic macevial {n the earth's crust is not distributed uniformly,
which L[s fortunate for georhysical explovatfon bv this means.

It ia a known fact that magnetl{c materials "concentrate’ the magne-

tic field, and nence, these coneentrations of the magnetic field can be usged
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to detect such materials by meauns of the "anomaly™ they create {n an ctherwlse
normal field. Within the earth's crust, magnetite 1s the chief magnetic mater-
fal which causes the anomaly fleld due to variactions in irs concentrations.

The magnetite {8 found in lgneous vocks, but rarely {s {t found in
the sedimentary rocks excepting Iin the '"iron formations”, Furthermore, the
magnetlite content of the different types of igneous rocks is different. For
instance granite has a low percentage of magnetite, but gabbro has z high
magnetite concentration,

By means of a magnetometer gsurvey it Ls possible (o map the megnecic
variations, and correlate them with the Lgneous rock types which would cause
the anomalfes,

The shape, type, discribution, etc. of the magnetic ancmalied can be
interpceted as to deprh to the cauvae, {ts shape, structuré, and so forth, by
the experleanced interpreter,

The correlation of the structure and rock type determ{nacions with
geologic knowledga permits the localizing of features which may be of interesc,
and limits conaiderably the areva of further search.

The final check of an interpretation 1a based on cthe results of drill-
ing, and a re-correlation of this i{nformati{on so that the full benefitr of
these geophysical data wmay be realized.

Prom the above, Lt {8 seen that the magnetometer ls uaad to mav the
magnetic field, and that the varlations of the magnetic ffeld sxe due co wmag-
netite And ome¢ or two other magnetic minerals, but the magnet{c data can be
used to locate structure, and rock type which should be favorable for che con-

cencration of economic minerals.
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INTERPRETATION

AEROMAGNETIC SBURVEY - FUNTER BAY AREA

Low Level Countrol

The low level aeromagnetic control was obtained during June and
July of 12S% to the norch and {mmediately Lo the scutheast of Punter Bay. As
pofnted out in the section on STATISTICS, three flight patterns were used,
Flight 1 was fiown N 70° W on a line spacing of 1/2 aile; the southern end of
the traverse !ines of Plight 1 were flowan N %0° £ on a line spacing of 1/% mile;
and southeaat of Funter Bay, Flight 2, was flown north-south with & line gpac-
ing of 1/b mile.

The magnetic control in the area shows a local zone of Intense magne-
tic anomalies {mmediately to the west of Punter. This zone extends northwest-
ward, parnlleling the flight linea {n the wegtern part of the area. The re-
malning anomalies 1p tha area are gentle, minor ancmalies.

The massive 240 gamma circular anomsly, located to the west of Funter,
{» {nterpreted as belng due to the outcrooping, or near surface expresasioun of
an ultra-basic Intrusive. This magnetic expreasion extends to the norchwest,
and {t {8 a continuation of the uvltra-basic mass, but lts depth increasea {n
this direction. Depth eat{mates show that it 18 1100 feet aub-flight level, or
500 feet sub-surface. The displacement of these magnetlic anomali{es is inter-
preted as due to a shear 2one located immediately to the north of T-10, be-
tween T-£ and T-€.

To the east of Funter, between T-5 and T-6, and crosaing T-10 to T-1i4,
the narrow, elongate, northwest - southsast trending anomaly £8 dus to the aur-
face expregsloa of a shallow or surface dilke.

The circular anomaly located between lines T-Ub and T-6, and crcssed
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T-1C to T-1b {s interpreted as a sill. The depth to thim aill 1a found ta
range from ‘00 to 10OC feet sub-flight, or from the surface to 500 feet sub-
asurface,

To the southesst of Punter, {vn the area covered by Fligﬁt 2, a massive
anomaly {s mapped partially by T-1 and T- . This anomaly {3 due to tie souch-
eastward extension of the masalve gabbrofe intrusive located to the west of
Funter. East of thia feature, a local, flatcering of the magnetic anomalies {a
observed., This is iaterpreted aa belug due to the gsf{ll of gabbro {n which the
nickel-copper minaralization has been located in the Mercie 8abbro Lode.

This minor magnetic anocraaly must be due to a #{ll which may be an
“offshoot' frce the mal{n mass of gabbro "plpe'" or stoeck, the magnetic anowmaly
would be of the type and magnitude of those located to the west of Funter, on
the northweat shore of Funtar Bay.

The length of this 31l]1 as determined from the magnetlc coatrol ia
about L*0O0 feet L{n the northwest - southeast direction and its widch Ls 2500
feet in the northeast- southwest direction. The depth to this mass has been
determinaed as 600 feet sub-flight on {its northwest flhﬁk, and 700 feet on
1ts northeast flank. The strike of the mass as determined from the magnetics
{8 northeast - southeast, The thickuness of the aill i3 determined to be about
125 feet. The exioting drift into the 8ill wad made on the northwest flank
or the massa.

High level Control

The high level aeromagnetic control was obtained 3500 feet above

gea level in Junme of 1955. This survey waa made {n the area scutheast of
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Puntecr Bay on control lines separated bv 1/2 mile, and it extended the
control to the essc shore of the Mansfic!d Penilnsula,

The magnetic contro) showy the presence of s massive anomaly
in th2 westecn patrt of the area which ls the southeustward extruaslon of
the main vltra-basic lgneous maga located on the western side of the {s-

land. This zone {8 marked as Anomaly A.

Anomaly B is the location of the sill which nas been interpreted
from the low level magnetic control, On chis survey, the fncreased alti-
tude has REDUCED the resoluri{on, and the areal extent of the magnetic apom~-
aly hag been {ncreased as a result of the iLncreased tervain clearance, and

of the increased flight line spacing.

Anomaly C (s an elongate anomaly located to the southeast of
Anomalv B. This anomaly 18 due to a dike at a depth of 700 feet sub-flighr
level, This dike may be located in a faulr zone, and {t may be proven te

be mineralized.

Anomaly D 1is av elliptical anomaly located in the center of this
suvrvey area. The anomaly of about 20 gamma 18 interpreted TENTATIVELY as

due to a sitll of gaboro whose depth {s 1000 feet sub-fiighe.

CONCLUSIONS

The re-incerprecation of the low level aeromagnetic survey has not

added materially to the previous interpretation. The 8ill located to the
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casdt of Funter Bay, and the known mlineralized rill to the southeast of

Funter Bay remain unchanged.

The high level contro! obtailned Lo 1935, confirms the presence
of the mineralized sill as a weakly resolved anomaly, and {t {3 (ndficated
88 Anowaly B. However, the cagtward extensfon of the gurvey has located
a dike at Anomaly C, and another probable sill-like mess of basic {gneous

rock at Apromaly D.

The aeromagnetic survey haa located similar magnetic conditiouns
to the north and east of the minperalfzed sill location of Anomaly B. These
other features are due to basic imtrusives which are assoclated with the

massive gabbrole {ntrusion, and with dike intrueions,

RECOMMENDATIONS

The airborne magnetometer survey has revealed the areal extent
of the mineralized sill., On the basis of this comtrol, {t would be reeom-
mended that possibly four (4) cove holes be drilled to determine the limic
of the 2111, and the extent of the mineralization. It may be that the
higheat probhability of winaeralization will be located at the intersecttion
of Apomaly C which 18 due to a dike and accowmpanying fault, and Ancmaly B.

This latter would also test the posaibilities of Anomely D.
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Further work should be considered to check the minervalization aad

then the extent of Anomaly D, and dike-sill combination located from the

low level flylag to the east of Funter. /// ({///’)
AR Vit

W. B. Agocs

Philadelphia, Pa.

January 6, 199
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