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EXPLANATORY NOTE

INTRODUCTION

This report is one of a series of data components prepared as a
foundation for evaluating the mineral resource potential of Seward Peninsula,
Alaska. The report provides a preliminary geologic interpretation of Seward
Peninsula magnetic features based on recently compiled aeromagnetic maps
(Decker and Karl, 1977a, b) and previously published geologic maps (Fig. l).
No new field studies were undertaken, but results of previously published
magnetic studies on Seward Peninsula (Johnson and Sainsbury, 1974, Cady and
Hummel, 1976) have been incorporated.

Detailed aeromagnetic data are not avaiiable over the northwestern part
of the peninsula, where outcrops are poor to non—existent and aeromagnetic data
would greatly aid a geologic interpretation.

The aeromagnetic maps reflect the varying percentages of magnetic
minerals, principally magnetite, in the underlying rocks. Sedimentary rocks
are generally non-magnetic. On Seward Peninsula, in contrast to many other
places, low grade (greenschist facies) metamorphic rocks contain some highly
magnetic materials whereas higher grade (amphibolite facies) rocks are only
very weakly magnetic. Some granitic rocks within the map area are highly
magnetic——-others are not. Quaternary basalts are magnetic, but the short
wavelength anomalies which they produce do not disguise the longer wavelength
and higher amplitude anomalies caused by underlying magnetic rocks. Most of
. the aeromagnetic lows on the map are the normal polarization lows which occur

adjacent to highs due to the dipole nature of magnetic sources.
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METHOD OF STUDY -

Anomaly trends, regions of different magnetic character, and magnetic
discontinuities were identified on a colored version of the aeromagnetic map.
The magnetic features were then related to mapped geoiogy, mainly at a scale of
1:250,000, in order to identify the rock types and geologic relations
apparently associated with each feature. Names and symbols of geologic unitsv
are from the companiqn geologic map by Hudson (1977). = Except where noted, the
interpretations in ch;s reéért have'ﬁot been field ch;cked: &hey aré presented
in the spirit of providing multiple working hypotheses for the field geologist.

REGIONS OF DIFFERENT MAGNETIC TEXTURE _

The Seward Peninsuld can be divided into several regions, each with a

characteristic magnetic texturei Textural features include amplitude and
wavelength of anomalies, alinements of anomaly trends, and the presence or

absence of closed magnetic lows. This section provides a brief overview of
these regions, whichvate'labélled Tl through T7 on the map. More detailed
discussions of several of the regions are reserved for the section entitled,

"Rock units and their associated magnetic anomalies".

A largg porgion of £he Seward‘Penipsuia over which there are detailed
aeromagnetic data contains éagneticlhighs (thoée labelled A and C) with typical
amplitudes between 300 and 700 gammas dnd typical widths of 5 to 10 km. The
anomalies are elongate, widely separated from each other, and often occur in
north-south trends. The region labelled Tl includes all the area of the
detailed aeromagnetic map west of dash-dot line S which is not contained in
regions T3 through T7.

Region T2 is the entire area east of line S. It is distinguished by a



jpmﬁlg of highs and lows-with trends which"range.between-north—nor;hwést and
,north—norfheast; Highs im region T2 have widths similar ts those of region Tl,
bwﬁ'pheir.aﬁpliCudes are greatér (up to 1400 gammas) gnd the'individuai highs
are. more clésely-Spacgd; ‘

Region T3, which coincides with the Kigluaik and Bendeleben Mountaiﬁs,
contains wéak highs (typical amplitude 50 gammas). The highs almost always
corretate- -with topographic highs.

Two “regions labelled T4 contain complex patterns oF highs and lows,Awhich
coincide approximately with Quaternary and LaCe‘Tértiaf§°bésalﬁ £lows.

- Two tegions -labelled 15, whi;h coincide with sedimentary basins, C6ntain
broad highs with amplitudes'between 60 and 120 gammas, implying the presence of
magnetic basement rock beneath the basins.

Region T6, over the Fish Rivar Valley, is magnetically featureless,
suggesting that the valley is underlain by g'ihick sequence of nonmagnetic
rock.

Region T7 contains a patch of isclated, 20 to 80 gamma hiéhs which are
distinctive because they coincide with tge same rock type (p6s) which, further
north, gives rise to elongate high Al4. =

: Widely spaced aeromagnetic profiles dver“theknorchweSCern Sewa}d
Peninsula (Decker and Karl, 1977b) ‘show that there is low aéfémagnéﬁiézr@lief
there, but little analysis of magnetic textuﬁe‘caﬁ be made from the Gidély
-spaced data.  The region probably is magnecicaIlyAfeétufélééé; marked by

isolated magnetic highs such as that labelled 10.

ROCK UNITS AND ASSOCIATED MAGNETIC:ANUMALIES ' . -

Many of the magnetic anomalies and anomaly trends correlate with mapped

rock units, and the interpretation map uses these anomalies to identify



;egional trends in the‘disgribution of .rock qnits and: to lecate hidden portions
of these rock units where concealed beneath volcanic or sedimentary'cover. |
‘Some magnetic anomalies, especially in region T2, in the far'éaégern portion of
the map area, are not readily explained by known geologic. relations and map .-
units. :
The rock unit; and the magnetic anomalies associated with them'are =
discussed below. The order of discussion moves generally from anomaljes. ...
labelled A to anomalies labelled G - from»west.to east and from.better
understood geologic aﬁd)aeromagngtic associations to more poorly understgod
" associations. Nonmagnetic marble and limestone are discussed after the A -
anomalies because they are associated with the rocks which cause the A -
anomalies. The higher grade metamorphic rocks (pKmu), which iie in textural

region T3, are discussed after the C-anomalies, because region T3 is partially

defined by the terminations of the A- and foaqomalies.

Siliceoug,megggeg%ggptary rocks (p6s) and metavolcanic
rocks (p6v)

A set of aeromagnetic. highs, labelled Al through Al4, commonly trend
about north=-south qu occur over siliqeoqg and carbonaceous metasedimentary
rocks (st7;: Because the highs of this set are found over so wide an area in:
the Seward Peninsula, and because the highs may be caused by a rock unit which
is preferentially_erqded anq has not been fully recognized in geologic mapping,
it is useful to summarize the results of a ground magnetic study made over
three of them (Al, A2, and A3) by Cady and Hummel (1976).

Surface magnetometer profiling revealed anomalies with amplitudes between
500 and 2000 gammas‘over'peak to trough distances of 50 to 100 meters .or less.

From these data it was concluded that highly magnetic rocks (susceptibility 200



to 1000 X 107 gauss/oersted or total maghetization 100 to 500 X 107 gauss)

are présent to withid 20 £6 50 meters of the surface. Rock éampling was done

" in conjunction with the magnetométer profiling, buékEhe rocks reépoﬁéibie for
“the'surface and deromagnetic highs could not be identified at the surface;‘vThe
high susceptibility measured in surfacé samples was only 87 X 107 gaués. Two
factors appear 'to be ‘responsible for the lack of haénetic rocks ag ghe surface.

~First, the magnetic highs ‘typically occur over‘soii¥do;éred slopes or grass;

swales with few outcrops compared to adjaéeht ridgeé.m'Thié suggests that the

 “rocks ‘which  are magneticﬁare also particularly vulnerable to erosion. Second,

dany of the sémples coritain abundant éecondary iron oxide oécurring as probable

pseudomorphs after mégnetite.’ This suggests that weaﬁhering has oxidized

magnetite near the surface, and that unaltered ﬁééhetite, below a depth of 20
‘to 50 meters, causes the maénétic hfghé; |
Johnson and Sainsbu%y (1974) attribute part dfufhé an&ialieé §§er both
the pés and p6v units to small mafic'iﬁtrusive bodies. A éomparison of the
aeromagnetic interpretation map with the geologic map (Hudson, 1977) shows that
- clusters of gabbro bodies do indeed coincide with small portions of highs Al,
A3, A5, and A9, 4 |
x‘ . These mafic bodies are probably not éignficanf contribﬁtofs ko the highs

w

labelled Al through Al4, however, because: (l) The high; are elongate and are

not* localized over the small, equant mafic bodies; (2) the maficlbédiés‘
commonly occur as isolated plugs whicﬁ are resistant t; erbsion;;Qheréas Lhé;;
magnetic highs typically occur over topographic lhws; and (3) grOuﬁ&
magnetometer traverses over mafic intrusive bodies about 10 km sout; of Téllé?
showed maxiumum amplitudés’of 100 to 500 gamméé, much lo;er than th;sé measured
over parts of the p6s unit (Cady and Hummel, 1976, plate l and 5; 45,;49,

A

profiles uu” -and yy”).



High A2 has a steep western flank and a more gentle eastern flank.

e

Magnetic modellng (Cady and Hummel, 1976, p. 18-20) showed that a possiple

conflguratlon of the source of hlgh A2 which has a steep west flank and a, very

f

broad east flank, is a subhorizontal magnetic zone 1l to %_km thick, exposed at
the surface along the west plank of the magnetic high, but downfaulted to a .
depth of three or more kilometers west of the high. Other, more symmetrical,

highs of the A-set could be caused by anticlines in which the magnetic zope is

thlckened and brought close to the surface. . L e e

P

H1gh A3 discussed below in connection with the, meu unit, lies in a.zone

. s i

of intermediate grade between the low metamorph;? gtede'rocgs of the p6s unit
a;& the high grade rocks of the pKmu unit. It ie similar in amplitude and
wavelength to the other A-anomalles. N
Some of the)Al to Al4 magnetic highs occur over metavolcanic and related
rocks (p6v). These include most of A6 and the southwestern part of A9. The
following explanations appear to.be possible: (l)‘Therevare{separate magnetic
sources in the pes and pev unlts, and these sources occasionally line up to |
cause continuous trends of magnetic highs. (2) The two map units are different
faciee of the same time-stratigraphic unit, and the magnetic zone cuts across.
the facies ooundary. (3) The magnetlc zone is a function of metamorphic grade,
-and cnts across the metamorphlc grade boundarles. Additional ground
magnetometer profiling, sampling, and geologic mapping would be required to.
resolve tne question, butythe following relations seem pertinent: (1) The .
sontnern pert of high Al oecuts over the siliceous metasedimentary rocks (p€s)
and is separeted, by ; gan between two aeromagnetic surveys, from the northern’
parthof the high, which occurs over metavolcanic tocks (pev).u-(Z) The Southern

part of high A5, over metavolcanic rocks, has much lower amplitude than the

northern part of the high, over siliceous metasedimentary rocks, and the



esouthern part could be'éonsidered,aﬁgéparate ancm;iy. (3) High AS has a
‘ndrthweét-tren&ing southern part which occurs maini&’over metasedimentary
'rocks.’énd'nofth—tfehd&ngznOr;hefn pért-which occursvéver—siliceousn
métaséd;mentaryu roéks.‘vTheée }elations shggest that separate magnetic sources

are present in the st_ahdijv map units and alinement of the sources leads to

i

14

apparent continuity of magnetic trends.

Marble and limestone (Ml and Pzm)

In several plééés magnetic Highs ﬁecur over_expasures.of marble. Because

‘marble 1is nofmally"nénﬁaghéﬁic, thesé magnetic highs suggest that the wmarble
rock units occur as thintgﬁeets overyunderlying»magnetic_rock units. One
example is present in thé afea whére high A7 occurs over a mapped thrust sheet
of carbongte rocks (Johusoh and Saiﬁsburf; 1974). 30ugh»galculatioﬁs"of the
depth to source beneath the sharpest part of the magnetic high shows that at
this locality the Source~ié‘at or éeé; the surface. This indicates that the

‘ marble unit must be very thin and lerds support to the magped geologic
rélaéions. -

" In other areas, mapped-marble units are accompanied:by 20 to 30 gamma
aeromagnetic lows. Caiculﬁtionsysﬁgéést th;t th; marble units in _these areas
have probable depth extents of 1 to 3:kg kCady and Hummelgﬁ}976"p,'20522).
The low labeled L1l north of Solomon, ﬁith an amyli;u&e of 70 gammas, indicates
a body of marble Qith a minimum thickness of i.£$=z km;.“TQé study'of large

scale aeromagnetic maps should prove useful in fu;ure geologic. investigations

concerned with the extent and contact relations of marble units.

Cretaceous plutonic rocks (Kgg or Kai)

A north-south trending éeromagnetic high labelled Cl occur@woﬁer



Cretaceous granite of the Darby Mountains. Two saddles in the high, labelled
8, are caused by increased distance of the aircraft from magnetic rock units as
"“it flew over valleys. South of lat, 64°A5"north,ytbe high is attenuated, .

=

partly because of lower topography, but also because the exposed grgpite'body

.t -

narrows. Near lat. 65° the highfsplaés out to the west, suggesting a

subsurface extension of the granite beneath the pKmu unit. A pair of

aeromagnetic highs occur at the north end of Cl. The western member of the.

ai 4

~ pair coincides with mapped alkaliec intrusivéiroc£$4(K§i)g¢ Thé eastern member

of the pair (labelled 3);dcé;r over»Qua;ernar} se&i;enfs, but surely indicates
either alkalic intrusive rocks (Kai) or granité (Kgg)ﬁ;t depth. A north-south
" magnetic low, not attributable to tépégraphy, sgéa;ates the two members of tﬂe
pair. Further south, a magnetic high (labelled 4) lies about 7 km west of Cl,
over Prq—Cretaceoué metamorphic rocks (meu). It alines with a high over

alkalic and related intrusive rocks (Kai) andAmaQ indicate similar:rocks at
depth.- , |

If the high labelled 3 is caused bynburied grénit; (Kgg), then there is a
simple arrangement of magnetic features in the Darby Mountains. ansistently
' magnetic granite (Kgg) in the east is separ;ted, by a medial zone of nomn-
magnetic, Pre-Cretaceous metamorphic roéks (pKmu) , erm a western zone of
spotilly magnetic alkalic¢ and related in#rusive roek;w(Kai).

‘The trend of highs labelled C2 occurs mainly in a terrane of young
basalts (QTb) discussed below. fhe higher amplitude, longer Qaveleng;h, and
approximate north-south alinement of the C2 trend permits it to "printfﬁhrough"
the complex anomaly pattern caused bytthe basalt. It appears to be a
continuacion; norgh of tﬁe Bendeleben Mountains, of trend Cl. Several

exposures of granite (Kgg) occurring along'ﬁhe C2 trend suggest that granite,

buried by basalt in most places, is the source of the C2 magnetic highs. A 600



gamma high (labelled l4) over the northeastern-side of-Imuruk Lake marks ‘the
largest -of the hidden bodies of inferred granite.*® In amplitude and areal **
extent this high is similar to the high at Kugruk Mouwntain:(1l5) in:trend C3,
which is discussed below in connection with massive magnetite bodies. Elongate
north-trending anomalies, which probably mark buried bodies-of granite within
the C2 trend, occur north of lat. 659457; but ‘'they ‘occur partly over siliceous
.. metasedimentary rocks. (p6s)  and possibly should be: assigned to the A‘tfends.
The.A and C trends. are both.oriented north-south, have similar degrees of ¥
sinuosity, and occur in terranes containing siliceous metasedimentary rocks.

Both are truncated, by the.Kiglauik and Bendeleben uplifts, as described below.

~ .Hence it is tempting to infer.that the- same kinds of folds or faults which

uplifted the p6s unit to form the A trends were responsible for localizing the
granitic intrusions which formed the C trends.

An alinement of highs.which trends acrth-northeast; oblique to local
structures, has been labelled C3. A high at the southern end of C3 occurs éver
sedimentary rocks (TKs), which are probably ron-magnetic and obscure the true
source of the high. ‘A central high (15) occurs over a large body of granite
(Kgg), and in the north the high occurs over siliceous metasedimentary rocks
(p6s). Hence trend ¢3 may represent a chance alinement of highs. -

. About 4 km northeast of the central high in anomaly trend C3 (labelled
15) is a 1000 gamma high (labelled 16) less than 2 km wide and about 3 km long,
which coincides with a recently discovered deposit of magnetite at Kugruk B
Mountain (Hudson, Miller, and Pickthorn, 1977). The aeromagnetic data permit
the presence of a magnetite deposit under the central high (which has equal
. magnitude and much greater area than that over the deposit)-although no
~deposits are known here.

. A pair of narrow highs labelled 17 a few kilometers south of the central

10



_high are similar in ,character to the high over the known magnetite deposit.
Additional magnetite deposits could be present further north along-trend 'G3,
where magnetic highs have amplitudes of 800 gammas. -~ - . ™ CoeE

L i

, Quaterpary basalt (QTb) T I R

. Complex patterns of highs and lows accompany most areas of 'Quaternary
basalt, and two regions of complex anomaly pattern: caused by basalts have been
outlined on the map. and labelled T4. Printing through-the anomaly pattern ‘
caused by the basalts are trends of higher-amplitude anomalies' caused- by RN

_,underlying magnetic units which are discussed belows East of the Kiwalik
Rive;, the anomaly.pattern of the basalts is difficult to recognize against-the
highs caused by deeper sources.

Within a basalt field near long.. 163°307, 1at.65°35°, is a ring-like’
grouping of magnetic highs (anomaly Bl) approximately 6 km in diameteér. Some
of che‘highs correlate with volcanic.cones mapped by Sainsbury (1974); others
do not. It is tempting to conclude that anomaly Bl marks a ring-dike, the"
surface expression of which is an imperfect ring of volcanic vents. Two
strings of highs labelled BZ and B3 run south to southwest from anomaly Bl.
They may indicate thick basalt flows :fed by the vents--possibly flows that -
ﬁilled Tertiary stream channels. Other highs (labelled B4, B5, and B6) to the
south of anomaly Bl are partially caused by basalt flows, but-the main highs
belong,tp the trend labelled C2 and are apparently associatéd with granitic
plutons. ; 8

A very coherent magnetic low labelled L2 wraps around the' south and east
sides of B}'and B2, The amplitude of the low is less than that of the bounding

highs, so it could be explained as the normal polarization low that is expected

to.occur over magpetic rocks adjacent to magnetic highs. It is difficult to

11
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explain, however, why there is a continuous band of apparently nonmagnetic

'chké“within_this:atea because all rocks known to be present are basaltic

.tygl&anié rocks. The low may mark a post-Cretaceous fault, downthrown to the
‘west, for Cretaceous. granitic rocks aré'ekposed to the east but not to the west

“of “this 4nomaly.

MAfic ‘metavolcanic rocks (JPv)

A trend of weak (70 to 150 gamma) magnetic highs labelled D is roughly

- associated with Jurassic (2) to Permian (?) metavolcanic rocks which form an

" +arcuate belt around the eastern and northern sides of the Darby Mountains. The

anomaly trend may continue to the north or northwest (b?), but if so, it is

disguised by ﬁigher-ampiftuﬁe anomalies. The anomalies are intéfeéting because

‘they are similar in character to a trend of weak magnetic highs which mark a

‘“pelt of Jurassic (?) to Permian (?) volcanic rocks which runs east-west along

the south side of the Brooks Range (Cady, 1977).

Higher gradé metamorphic rocks (pKmu)

A zone of low magnetic relief labelled T3 runs approximately east-west
over the high grade metamorphic rocks of the Kigluaik and Bendeleben Mountains.
Isolated weak magnetic highs within’T3Valmost always coérelate with high
topography, but some areas of high topography are not accompanied by magnetic
highs. Hence the meu:rocks have variable magnetic pr0per£ies, varying from
nonmagnetic to weakly-magnefic. The boundary of T3 is drawn to exclude"
mégnétic highs which are not topographic in origin. For eiéhélé, highs AZ; A5,
A6, A7, A9, Cl, C2, and C3 all terminate against the boundarieg of T3. Soﬁe of

these highs may have formed continuous trends which were truncaged when the

-uplift and denudation of the Kigluaik and Bendeleben Mountains éxposed high

'grade, weakly-magnetic metamorphic rocks. Other highs'which define the

12



boundary of T3 occur,in'the ;mrug ?aein‘ﬂlabelled 20), .in_the va}ley:oﬁ the
.Kueittie Riter (2;); endyin{McCerthyfs_Mareh‘(ZZ),_éthe source of theseéweak
maénetic highs, all of whieh occur over sedimeptaty pgsins (Barqesmagd Hudson,
ﬂl977;;1is&not knowg. vBoth.the high in the Imuruk Basin and the highs on the
south side of McCarthy’s Marsh coincide with steep gravity gtadiegtenqhiehumark

the edges of the basins. Hence the sources of the highs lie }qﬁt&e}gha}lq@i

basement rocks at the edge of the basins. ‘

(Y

ngh A3 whlch runs approximately east-west alongvthe south flank of .the

Kigluaik Mountains, occurs partly.over the pﬁs un;t? Eet malnly over the higher
grade, pKmu unit. The rocks of the mee unit in\the vicinity of high A3 are
iﬁtermediate in metamorphic grade between the st unit and other parts of the
pKmu unit'to the nerth (Travis Hudson, oral commun., 1977). Based on the
assumptlons that (1) the pKmu unit is a high grade equivalent of the p6s unit;
(2) that transitienal rocks, intermediate in grade between typical p&s rocks-
and pKmu rocks, are more magnetic than rocks of either higher or lower grade;
and (3) that metamorphic grade increases with depth-—two faults are drawn on
the interpretation map to either side of h1;£ A3. The inferred faults bound
zthe intermediate grade pKmu terrane, which gives rise to highiA3, from the
ﬁigher grade pKmu terrane»in the north and the lower grade p&s terrane to the
south. ”

A large body of granite in the east end of the Bendeleben Mountains

(under the easternmost T3 label) has no aeromagnetic expression, and it lies .

{

between the magnetic plutons of trends CL and C2. It would be interesting'tp
determiﬁe what petroloéic differences make the granite of the higher‘grade'
metamorphie tertane nonmagnetic.

The high grade metaporphic terrane is present to the‘eogth along the west

side of the Darby Mountains, but here there is more magnetic expression than in

13



the drea of T3 because of highs associated with alkalic related intrusive rocks

(Kai). -

i

Crétaceous -andesitic volcanic rocks (Kv)' and alkalic and related

intfuereJﬁdcﬁgf(Kaizg' o

“East of the Kiwalik River, the geology is a complex association of loﬁer
Crétaceous 'volcanic' rocks (Kv) intruded by late Cre;acgoﬁs g?anitic‘rocks
(Kai), which are‘ﬁaif-cdvered'by:Quatefnary bgéalt and sedimentary deposits.
The Quaternary rocks have little or no aeromagqetic expression, so anomalies
due to older basement rocks are readily identified, but deither of the basement
Cretaceous units has a consistent aeromagne;ic signature,

Most of the magnetié’highs of the region‘gither occur over thé volcanic
Kv-unit or bccurnéver Quaterﬁary deposits and can be traced into the K§ unié.
The easiest of these anomalies t0»explaip‘aré labelled El, EZ, and Eé,-and
occur over the Kv unit at the boundaries of ﬁhe granitic pluﬁons (Kai). They
probably mark contact metamorphic aureoles. The second kind, labelled Fl
through Fl4, are more elongate and trend genmerally north-south. Three of them,
(Fl, F2,  and F3), have amplitudes .of about 1400 gammas. ' The symmetry of high
Fl shows that its source islap?roximagely ver;;calf High Fz?‘broader and hore
irregular in shape than Fl and F3, 6ver;ies the porthwesgrtrending'vﬁlley of
the Buckland River and its source is covered by basalt. F3:oé¢urs over méﬁped
volcanic and intrusive rocks. Due to its high amplitﬁde, it appears to be
caused by the -same rock type as Fl and F2. Thg_sou;ce for F3 has an irregular
boundary, but its contacts are approximately vertical. Magnetic highs with

“émplitudes as high.as Fl, F2, and F3 are often,causgd by ultramafic rocks. A
pyroxeniie dike has been found in the vicinity of F1 (Miller and Elliott, 1969,

ps 5). The other highs labelled F have oniy half the amplitude of Fl, F2, and

L4



F3.
High F4 is complex, but steeper gradients on the northwest flank probably
indicate a southeast dip. A complex zone of highs north of F4 and east_of F2

is probably caused by irregular pods or highly deformed shegfg of magnet}gi.l!!
rock. Other highs, labelied Gl fhroagh G4, are sq similar te the F-highs that,
if they did not occur over mapped granitic rocks, theyxwoplq;be;;qtgrg£§§§d$F9?7
overlie rocks of tthky'uniﬁ. 1f they gre'indeed caused by sources within theuf
granite, the sourcefmabeé'pyroxenite. " Approximately 150 km northeast,,in the
Shungnak quadranglé,,pjroxénite dikes ihtruding nepheline. syénite have been
identified as the sources of north-south trending aeromagnetic highs CWallacg
and Cady, 1977). : . s

Very limited data show a 10 to 15 mgal gravity high running nerth-soyth
near long. 161°30° (Barnes and Hudson, 1977), coincident with the belt of
magnetic highs labelled F pnd G. The gravity and magnetic highs could both be
caused by ; belt of mafic and ultramafic_rocks bounded on the west by line S.
The ﬁagnetic anomalies suggest that the source rocks have steep dips. The
azimuths of magnetic éhomaly trends range from north-northwest to north-
northeast, and individual anomaly trends intersect each other at oblique
_“angles. _It is possible that the sources of the magnetic anomalies were
emplaced ;long a numsef of north-northwest to north-northeast trending faults,
and the complex;ﬁagnetic'anomaly pattern could result from the intersection of
the subparallel faults. N
It is obvious that much more detailed geologic mapping is required to
unravel the‘geolégy east of the Kiwalik River. Aeromagnetic maps of the
eastern Seward Peninsula have been published by the State of Alaska at a scale

of 1,63,360‘énd 1:250,000. AerSmagnetic interpretations at these scales would

help to guide"additional field work in this area.
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g_gpetic Lineaments
o East of the Kiwalik Rlver the magnetic anom;ly pattern is very complex,
but four possible discontinuitles in anomaly pattern were ideutlfied and are
labelled Rl through‘R4. These discontinuitie;; or 1ineaments, are straight
linés which cohﬁéét tﬂe terhini of‘se;;ral aﬁdﬁalies, usually lie i; magﬁetic
“{ows, and do not cut across any ma}br‘mégn;;ié highs. Rl terminates highs All,
‘* Al2, and Al3. It exteads to the northwest to an aréaxof‘weak magnéﬁic highs
over siliceous and carbonaceous métaéedimenkary rocks (p6s) and to the
southeast to the vicinity of a high of uuinown origiﬁ (labelled 19). Lineament
Rl separates mappéd'Pré-Cambfién rocks to thé‘southwest from Cretaceous rocks
to the norfheast, so.it may ﬁark a méjor fauit. Curved line S, however, which
céincides with Rl in the sdutheaét, achievés ﬁhé same separation‘of ;ré—
Cambrian rocks from Cretaceous rocks and alsoAéepératés the complex
aefomagnetic pattérn_fﬁ thé é;sﬁvfrdm the simélérjéattéré in the west.
Lineament R2 connects the termini of several north-northwest to north-
northeast:trending sets of magneéic highs. éeveral‘of éheée anomaly trends
" would line hp acrésé tﬁe lineament with restoration of appréximately 15 km of
right-lateral displacement along the lineament. Two other li;eaments, Ré and
R4, are drawn through the germih£ of several hiéhs,'£;£ they/are not as well
defined as lineaments’Rl and R2. o “ | ‘
The significance of the lineaments Rl fa R4 is hngﬁow;.
Miscellaneous magnetic féatures'
Certain magnetic features, principally higﬁs, are identified on the map
by number. Although some of the numbéred feétutes é;e disﬁuséed aone in the

text, many do not fit into the discussion. Some are caused by unknown sources

IS

which are completely buried by overlying rocks. The numbered features are
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listed and briefly described below. Some numbered descriptions refer to more

than one occurrence of a given kind of feature on the map.

-~ “ RN

1. Highs of the A-trends occurring over Quaternary sediments or basalt

t -

indicate siliceous metasedimentary rocks (p6s) beneath the cover.

2. The north end of trend AlO crosses the boundary formlsiliceous

i - -

metasedimentary rocks (p&s) into wicaceous calc-schist (p8l), suggesting that

e o

in this area siliceous metasedimentary rocks are present beneath a thin cover

-

& . . [

of micaceous calc-schist.

3. A strong magnetic hlgh over Quaternary sediments of Death Valley

2~

probably 1ndicates a buried pluton (Kai or Kgg).

4e A trend of Weak magnetic highs over high grade metamorphic rocks

(pKmu) on the west flank of the Darby Mountains may indicate a small buried
pluton (Kai7) Alternatively, the rocks may be magnetic varients of the pKmu
unit like those exposed beneath trend A3.

5. An isolated high west of the Darby Mountains may indicate a buried

plutonA(Kai7)

|8

6. An 1solated high west of the Darby Mountains crosses the mapped

i T
. ¢

boundary between siliceous metasedimentary rocks (pés) and a pluton (Kai) The

orig in is uncertain.
i

7. Elongate, north=-south trending highs near Norton Bay, similar to

B

Kthose of the A—rrends, are probably caused by siliceous metasedimentary rocks
(p6s) covered by Quaternary sediments.

8. Saddles-in trend Cl are topographic effects caused by the increased

e

height of the aircraft above magnetic terrane in valleys.

_ 9. Lying at the edge of detailed aeromagnetic coverage, this high seems
to be part of the A6 trend and is probably caused by rocks of the p6v or p6s

unit covered by Quaternary sediments.
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10. Lying.outside the area of detailed aeromagnetic coverage in the
northern part of the peninsula, this high is caused(hy AA"Qhkabwn"réék":ype
covered by Quatérhary pasalt. i

ii.‘ Lying west of trend C2, this broad~high occurs in an area of
' M1531551ppian limestone. The source of the high is unknown, but itslequant
shape suggests a buried pluton. A

12, These weak highs lie east of treh&'CZ; in an area covered by
Paleozoic narble\and?Qnaternary'sediments.' ihe sonrcehisxunknown.-

13, This high lies east of trend Al4 in an area'of Paleozoic marble and
Quaternary sediments.> It may be associated with trend‘Alé and may be caused by
sillceous metasedimentary rocks (p6s).

l4. This 1000 gamma high is the largest of several strong highs in trend
CZ;{ It is probably caused by a pluton (Kgg) buried beneath Quaternary basalt.

15, 16, 17. These highs in the C3 trend are assoeiated with granite
rocks (Kgg) and magnetxte dep051ts. They are dlscussed more fully in the
section on the C-trends. i

.18. This eiongate, north—south trending‘high:occhrs east of trend Al4 in
an area of Quaternary se&iments and Paleozoic marbie; It may be caused by
siliceous metasedimentary rocks (éGs}. L

19. This very broad highAoecurs in an area of Cretaceous sedimentary

' + b

rocks. 1t may be caused by deeply buried Cretaceous’yolcanic rocks. A little
:to the northwest lies a fault, inferred‘from magnetic“gradients, that separates
'exposed‘volcanic from sedimentary rocks. ' | | ' ‘

26, il, 22, These weak highs occnr in sedimentary basins at the edge of
the Kigluaik and Bendeleben uplifts. They are caused by basement rocks of

unknown composition covered by Quaternary alluvium.
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Summary and conclusions. .

The 1:1,000,000-scale aeromagnetic map and its interpretation are .

primarily useful for identifying regional magnetic and geologic trends and

* . .

regions of different magnetic and geologic character. For mineral exploration

the aeromagnetic data would be more useful at the larger .scale of 1:250,000 or

-

st

1:63,360 as originally released.

wv Ce - ' &

Several features recognizable on the aeromagnetic map which may be useful

for mineral resource exploration are listed below:
-l. A number of plutons in the Cl, C2, and C3 trends cause striking

highs. Oﬁe of these pl;téns has ﬁagnetite deposits associate& with it, an@ the
other plutons may be associated with magnetiﬁe Aeposic; alsa. ’ |

2, Anomalies labelled El, E2, énd E3 may indicate contact metamorphic
éureoles. These co;ld have ; potential for &ineralizét;on. The anomalies are
vé;y diécontinuous; iﬁ&icétiné‘£hat the aureoleé;are coﬁplex. |

3. Several highs (20, 21, and 22) occ&r in sedi@en;ary basins. fhese
highs show that basement rock is magnetic. Detailed magnetic profilés over the
basins could provide ;n esgimate of basement depth. |

4; Numefdus highs oééﬁr over sedim;ncary rock, which is probasly‘
nonmagnetic. Study of large scale aeroﬁ%gnetic maps c&uld.prqvide estimates of
depth'cé ﬁagﬁetic, éometimés‘mineralized rock4beneath the sedimentary units.
Ah examéle occurs heér the Fish River,~wher; magnetic highs near the north end
of trend AlQ suggést that the magnetic, silicious, metasedimentary unit (p6€s),
locally associated with gold deposition on Seward Peninsula, in thinly covered
by micaéeous calc-schist.

5. The aeromagnetic data show that the geology is more complicated than

existing geologic maps show. Regions of unexplained anomalies include the
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eastern region labelled T2, where complex, high amplitude anomaly patterns
suggest the presence of?uitr;méfic rocks and possible complex faulting; and
géédiﬁéﬁféry fé;fanes ;hich ééver:mag;étic rock uhité,’suchvas the marble
terrane under trend Al2, near Norton Bay; the marble térfane under higp 18,
héaruSpéférief;Bay;;and tﬁé;liﬁestoﬁe terrané unéef ﬁhe northern part of trend

A7, southwest of Goodhope Bay.
a

o I S

6. 'Of éérticulér'intereéf‘ié'thé\wid;spread‘butyboorly knoﬁn magnetic
zone within siliceous metasedimentary rock; (sti a&d béssihly metavolcanic
rock (pov), which causes higbé of the A-trends; ‘Evide;cé ciﬁed in the A
H&i;cdésion'df the A-trends sﬁggééﬁs that this magﬁé;ic zone 1is preferentially
weathered and eroded, résulting in a lack ;f>outcr§ps.and cbﬁcomitant

:Finédequate sampling of it 8} geologists and prdspectors.
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