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EXPLANATORY NOTIE

INTRODUCTIUN

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 interpretacion of Seward
Peninsula magnetic features based on recently c;mpiled aeromagnetic maps
(Decker and Karl, 1977a, b) and previously published geologic maps (Fig. 1).
No new field studies were undertaken, but results of previously published
magnetic studies on Seward Peninsula (Johnson and Saiasbury, 1974, Cady and
Hummel, 1976) have been imcorporated.

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

The aeromagnetic maps reflect the varying percentages of magnetic
minerals, principally magnetite, in the underlying rocks. Sedimentary rocks
are generally non-magnetic. Oun Seward Peninsula, 1n contrast to wany other
places, low grade (greenschist facies) metamorphic rocks contain some highly
magnetic materials whereas higher grade (amphibolite facies) rocks are oaly
very weakly magneric. Some granitic rocks within the map area are highly
magnetic—-others are not. Quaternary basalts are wagnetic, but the short
wavelength anomalies which they produce do not disguise the looger wavelength
and higher amplitude anomalies caused by underlyiag magnetic rocks. Most of
the aeromagpetic lows on the map are the normal polarizacion lows which occur

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

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 geology, 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 units
are from the companion geologic map by Hudson (L977), Except where aoted, the
interpretations in this report have not been field checked. They are presented

in the spirit of providing multiple working hypotheses for the field geologist.

REGIONS OF DIFFERENT MAGNETIC TEXTURE

The Seward Peniosula can be divided into several regions, each with a
characteristic magnetic texture. 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, which are labelled 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 large portion of the Seward Peninsula over which there are detailed
aeromagnetic data contains magnetic highs (those labelled A and C) with typical
anplitudes between 30U and 700 gammas and typical widths of 5 to 1O km. The
anomalies are elongate, widely separated from each other, and often occur ilo
north-south trends. The regioo 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 1is distinguished by a



jumble of highs and lows with trends which range between north-northwest and
‘north—northeast. Highs in region T2 have widths similar to those of region Tl,
buc their amplitudes are greater (up to 1400 gammas) and the individual “highs
are more closely spaced.

Region T3, which coincides wich the Kigluaik and Bendeleben Mountains,
contains weak highs (typical amplitude 50 gammas). The highs almost always
correlate with topographic highs.

Two regions labelled T4 contain complex patterns of highs and lows, which
coincide approximately with Quaternary and Late Tertiary basalt flows.

Two regions labelled TS5, which coincide with sedimentary basins, contain
broad highs with amplitudes between 60 and 120 gammas, implying the presence of
magnetic basement rock beneath the basins.

Region T6, over the Fish River Valley, is magnetically featureless,
suggesting that cthe valley is underlain by a thick sequence of nonmagnetic
rock.

Region T7 contains a patch of isolated, 20 to 80 gamma highs which are
distinctive because they colncide with the same rock type (p€s) which, further
north, gives rise to elongate high Al4,

Widely spaced aeromagnetic profiles over the northwestern Seward
Peninsula (Decker and Karl, 1977b) show that there is low aeromagnetic relief
there, but little analysis of magnetic texture can be made from the widely
spaced data. The region probably is magnetically featureless, marked by

isolated magnecic highs such as that labelled 10.

ROCK UNLITS AND ASSOCIATED MAGNETIC ANOMALIES
Many of the magnetic anomalies and anomaly trends correlate with mapped

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



regiopal trends in the distribution of rock units and to locate hidden portions
of these rock upits wﬁe:e concealed beneath volcanic or sedimentary cover.

Some magnetic anomalies, especlally in region T2, in the far eastern portion of
the map area, are not readily explainea by known geclogic relatioms and map
units.

The rock units and the magpetic anomalies assoclated with them are
discussed below. The order of discussion moves generally from anomglies
labelled A £o anomalies labelled G - from west to east and from better
understood geologic and aeromagnetic assoclations to more poorly understood
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 lie in textural
region T3, are discussed after the C-anomalies, because region T3 is partially

defined by the terminations of the A- and C- anomalies,

Siliceous metasedimentary rocks (p6s) and metavolcanic

rocks (p6v)

A set of aeromagnetic highs, labelled Al through Al4, commonly trend
about north—south and occur over siliceous and carbonaceous metasedimentary
rocks (p6s). 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 eroded and 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 (Af, A2, and A3) by Cady and Hummel (1976).

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

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



to 1000 X 1072 gauss/oersted or total magnetizatiom lOO to SOO'X 1072 gauss)
are present to within 20 to 50 meters of the surface., Rock sampling was done
in conjunction with the magnetometer profiling, but the rocks responsible for
the surface and aeromagnetic highs could not be identified at the surface. The
high susceptibility measured in surface samples was only 87 X 1073 gauss. Two
factors appeat to be responsible for the lack of magnetic rocks at the surface.
First, the magnetic highs typically aoccur over soll-covered glopes or grassy
swales with few outcrops compared to adjacent ridges. This suggests that the
rocks which are magnetic are also particularly vulperable to erosion. Second,
nany of the samples contain abundant secondary iron oxide occurring as probable
pseudomorphs after magnetite. This suggests that weathering has oxidized
magpetice near the surface, and that unaltered magnetite, below a depth of 20
to 50 meters, causes the magnetic highs.

Johnson and Sailasbury (1974) actribute part of the anomalies over both
the p6s and pbv units to small mafic intrusive bodies. A comparison 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 AY.

These mafic bodies are probably not signficant contributors fo the highs
labelled Al through Al4, however, because: (l) The highs are elongate and are
not localized over the small, equant mafic bodies; (2) the mafic bodies
commonly occur as isolated plugs which are resiscant to erosion, whereas the
magnetic highs typically occur over topographic lows; and (3) grouad
magnetometer traverses over mafic Intrusive bodies about 10 km south of Teller
showed maxiumum amplitudes of 100 co 500 gammas, much lower than those measured
over parts of the p6s unit (Cady and Hummel, 1976, plate 1 and p. 48, 49,

profiles uu” and yy’).
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High A2 has a steep western flank and a more gentle eastern flaunk.
Magnetic modeling (Cady and Hummel, 1976, p. 18-20) showed that a possible
configuration of the source of high A2 which has a steep west flank and a very
broad east flank, 1s a subhorizomtal magnetic zone 1l to 3 km thick, exposed at
the surface along the west plank of the magnecic high, but downfaulted to a
depth of three or more kilometers west of the bigh. Other, more symmetrical
highs of the A-set could be caused by anticlines in which the magnetic zone is
thickened and brought close to the surface.

High A3, discussed below in connection with the pKmu urit, lies In a zone
of Iintermediate grade between the low metamorphic grade rocks of the p&s unit
and the high grade rocks cf the pKmu unit. It 1s similar in amplitude and
wavelength to the other A-anomalies,

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) There are separate magnetic
sources in the pbs and p6v units, and these sources occaslonally line up to
cause continuous trends of magnetic highs. (2) The two map units are differeat
facies of the same time-stratigraphic Qnic, and the magnetic zone cuts across
the facies boundary. (3) The magnecic zone is a function of metamorphic grade,
and cuts across the metamorphic grade boundaries. Additional ground
magnetometer profiling, sampling, and geologic mapping would be required to
resolve the question, but the following relations seem pertiment: (1) The
southern part of high ALl occurs over the siliceous metasedimentary rocks (p6s)
and 1s geparated, by a gap between two aeromagnetic surveys, from the northern
part of the high, which occurs over metavolcanic rocks {(p&v). (2) 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



sodthern part could be considered a separate anomaly. (3) High A9 has a
north@esc—trending southero part which occurs mainly over metasedimentary
rocks. and north-trending northern part which occurs over siliceous
metasedimentaryu rocks. These relations suggest that separate magnetic sources
are present In the pés and p6v map units and alinement of the sources leads to

apparent continuity of magnetic trends.

Marble and limestone (Ml and Pzm)

In several places magnetic highs occur aver exposures of marble. Because
marble is normally nonmagnetic, these magnetic highs suggest that the marble
rock units -occur as thin sheets over underlyimg magnetic rock units. One
example is present {in the area where high A7 occurs over a mapped thrust sheet
of carbonate rocks (Jobnson and Sainsbury, 1974)., Rough calculations of the
depth to source beneath cthe sharpest part of the magnetic high shows that at
this locality the source is at or near the surface. This indicates that the
marble unit wmust be very thin and lends support to the mapped geologic
relacions.

In other areas, mapped marble units are accompanied by 20 to 30 gamma
aeromagnetic lows. Calculations suggest that the marble units in these areas
have probable depth exteants of 1 ro 3 km (Cady and Hummel, 1976, p. 20-22),
The tow labeled L} north of Solomon, with an amplitude of 70 gammas, indicates
a body of marble with a minimum thickness of 1 to 2 km. The study of large
scale aeromagnetic maps should prove useful in future geologic investigations

concerned with the extent and contact relations of marble unics.

Cretaceous plutonic rocks (Kgs or Kaji)

A north-south trendipng aeromagnetic high labelled C! occurs over



Cretaceous granite of the Darby Mountains. Two saddles in the high, labelled
8, are caused by increased distacnce of the aircraft from magnetic rock units as
it flew over valleys. South of lat. 64°45° north, the high is attenuated,
partly because of lower topography, but also because the exposed granite body
narrows. Near lac. 65° the high splays out to the west, suggesting a
subsurface extension of the granite beneach the pKmu unitc, A pair of
aeromagnetic highs occur at the north end of Cl., The western member of Cthe
pair coincides with mapped alkalic intrusive rocks (Kai). The eastern member
of the pair (labelled 3) occur over Quaternary sediments, but surely indicaces
either alkalic intrusive rocks (Kai) or granite (Kgg) at depth. A morth-south
magnetic low, not attributable to topography, separates the two members of tﬁe
palr. Further south, a magnetic high (labelled 4) lies about 7 km west of Cl,
over Pre-Cretaceous metamorphic rocks (pKmu). It alines with a high over
alkalic and related intrusive rocks (Kal) and may indicate similar rocks at
depth.

If the high labelled 3 1is caused by buried granice (Kgg), then there is a
simple arraacgement of magnetic features in the Darby Mountains. Consistently
magnetic granite (Kgg) in the east is separated, by a medial zone of non-
magnetic, Pre-Cretaceous metamorphic rocks (pKmu), from a western zone of
spotilly magnetic alkalic and related intrusive rocks (Kai).

The trend of highs labelled CZ occurs mainly in a terrane of young
basalts (QTb) discussed below. The higher amplitude, longer wavelength, and
approximate north-south alinement of the C2 trend permits it to "print through"
the complex anomaly pattern caused by the basalt. It appears to be a
coaotinuation, north of the Bendeleben Mountzins, of trend Cl. Several
exposures of granite (Kgg) occurring along the 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 Mountain (15) in trend C3,
which is discussed below in counection with massive magnetite bodies. Elongate
norcth—-trending anomalies, which probably mark buried bodies of granite within
the €2 trend, occur north of lat. 65945”; but they occur partly over siliceous
metasedimenrary rocks (p6s) and possibly should be assigned to the A trends.
The A and C t;ends are both oriented north-south, have similar degrees of
Ssinuosity, and occur in terranes containing siliceous metasedimentary rocks.
Both are truncated by the Kiglauik and Bendeleben uplifts, as described below.
Hence 1t is tempting te infer that the same kinds of folds or faults which
uplifced the pés unit to form the A trends were responsible for localizing the
granitic intrusions which formed the C trends.

An alinement of highs which tremds north-northeast, oblique to local
structures, has been labelled C3. A high at the southern end of C3 occurs over
sedimentary rocks (TKs), which are probably non-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 C3 may represent a chance alinement of highs.

About 4 km northeast of the central high in anomaly trend C3 (labelled
15) 1s a 1000 gamma high (labelled 16) less thao 2 km wide and about 3 km long,
which coincides with a recently discovered deposit of magnetite at Kugruk
Mountain (Hudson, Miller, and Pickthorn, 1977). The aeromagnetic data permit
the presence of a magnetite deposit uader 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 naxrow highs labelled 17 a few kilometers south of the central
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high are similar In character to the high over the known magnetite deposit.
Additional magnetite deposits could be present further north along trend C3,

where magnetic highs have amplitudes of 800 gammas.

Quaternary basalt (QTb)

Complex patterns of highs and lows accompany most areas of Quaternary
basalt, and two reglons 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 treunds of higher-amplitude anomalies caused by
underlying magnetic units which are discussed below. East of the Kiwalik
River, the anomaly pattern of the basalts is difficult to recognize against Che
highs caused by deeper sources.

Within a basalt field near long. 163°307, lat.65°35', is a ring like
grouping of magnetic highs (anomaly Bl) approximately 6 km in diameter. Some
of the 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 B2 and B3 run south to southwest from anomaly Bl.
They may indicate thick basalt flows fed by the vents--possibly flows that
filled Tertiary stream channels. Other highs (labelled B4, B5, and B6) to Cthe
south of anomaly Bl are partially caused by basalt flows, but the main highs
belong to the trend labelled C2 and are apparently associated with graanitic
plutons.

A very coherent magnetic low labelled L2 wraps around the south and east
sides of Bl and B2. The amplitude of the low i3 less thas that of the bounding
highs, so it could be explained as the normal polarizatjon low that 1s expected

to occur over magnetic rocks adjacent to magnetic highs. It is difficult to
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explain, however, why rhere is a continuous band of apparemntly noumagnetic
rocks within this area because all rocks known to be present a?e basaltic
volcanic rocks. The low may mark a post=Crecaceous faulg, éownthrown to the
west, for Cretaceous granitic rocks are exposed to the east bur not to the west
of this anomaly.

Mafic metavolcanic rocks (JPv)

A trend of weak (70 to 150 gamma) magnetic highs labelled D is roughly
aggocliated with Jurassic (?) to Permian (?) metavolcanic rocks which form ap
arcuate belt around the eastern and northern sides of the Darby Mountains. The
anomaly trend may continue to the north or northwest (D?), but 1f so, it is
disguised by higher~amplitude anomalies. The anomalies are interesting because
they are similar in character to a trend of weak magnetic¢ highs which mark a
belt of Jurassic (?) to Permian (?) volcanic rocks which runs east-~west along

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

Higher grade metamorphic rocks (pKmu)

A zope of low magneric relief labelled T3 runs approximately east-west
over the high grade metamorphilc rocks of the Kigluaik and Bendeleben Mountains.
Isolated weak magnetic highs within T3 almost always correlate with high
ropography, but some areas of high topography are not accompapled by magnetic
highs. Hence the pKmu rocks have variable magnetic properties, varying froam
nonmagnetic to weakly—-magnetic. The boundary of T3 1is drawn to exclude
magnetic highs which are not topographic in origin. For example, highs A2, A5,
A6, A7, A9, Cl, €2, and €3 all terminate agalanst the boundaries of T3. Some of
these highs may have formed continuous trends which were truncated when the
uplift and denudation of the Kigluaik and Bendeleben Mountains exposed high

grade, weakly-magnetic metamorphic rocks. Other highs which define the
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boundary of I3 occur in the Imruk Basin (labelled 20), 1o the valley of the
Kuzitrin River (21), and in McCarthy’s ﬁarah (22). The source of these weak
maéﬁetic highs, all of which occur over sedimentary basins (Barmes and Hudson,
1977), is not known. Both the high io the Lmuruk Basin and the highs on the
south side of McCarthy’s Marsh coilncide with steep gravity gradients which mark
the edges of the basins. Hence the sources of cthe highs lie in the shallow
basement rocks at the edge of the basins,.

High A3, which runs approximately east-west along the south flank of the
Kigluaik Mountains, occurs partly over the p6s unit, but mainly over the higher
grade, pKmu unit. The rocks of the pKmu uanit in the vicinity of high A3 are
intermediate in metamorphic grade between the p6s unit and other parts of the
pKmu unic to the north (Travis Hudson, oral commun., 1977). Based on the
assumptlons that (l) the pKmu unit is a high grade equivalent of the pEs unit;
(2) that transitional rocks, intermediate in grade between typical p6s rocks
and pKmu rocks, are more magnetic than rocks of either higher or lower grade;
and (3) cthat metamorphic grade increases with depth~-two faulrs are drawn on
the interpretation map to either side of high A3, The inferred faults bound
the intermediate grade pKmu terrane, which gives rise to high A3, from the
higher grade pKmu terrane in the north and the lower grade p6s terrane to the
south.

A large body of grarnite 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 treads C! and C2. It would be interesting to
determine what petrologic differences make the granite of the higher grade
metamorphic terrane aoomagnetic. h -

The high grade metamorphic terrane is present to the south along the west

side of the Darby Mountains, but here there is more magnetic expressiom than in
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the area of T3 because of highs assoclated with alkalic related intrusive rocks
(Kai).,

Cretaceous andesitic volcanic rocks (Kv) and alkalic and related

intrusive rocks (Kai)

East of the Kiwalik River, the geoclogy is a complex association of lower
Cretaceous volcanic' rocks (Kv) intruded by late Cretaceous granitic rocks
(Kai), which are half-covered by Quaternary basalt and sedimentary deposits.
The Quaternary rocks have little or no aeromagnetic expression, sSo anomalies
due to older basement rocks are readily identified, but neither of the basement
Cretaceous units has a consistent aeromagnetic signature.

Most of the magnetic highs of the region either occur over the vaolcanic
Kv unit or occur over Quaternary deposits and can be traced into the Kv unie.
The easiest of these anomalies to explain are labelled El, E2, and E3, and
occur over the Kv unit at the boundaries of the granitic plutons (Kai). They
probably mark contact metamorphic aureoles. The second kipd, labelled Fl
through Fl4, are more elongate and trend generally north-south. Three of them,
(Fl, F2, and F3), have amplitudes of about 1400 gammas. The symmetry of high
Fl shows that its source 1is approximately vertical. High F2, broader and more
irregular in shape than Fl and ¥3, overlies the northwest trending valley of
the Buckland River apnd its source is covered by basalt. F3 occurs over mapped
volcanic and intrusive rocks. Due to its high amplitude, it appears to be
caused by the same rock type as Fl and F2, The source for F3 has an 1irregular
boundary, but its contacts are approximately vertical. Magnetic highs with
amplitudes as high as Fl, F2, and F3 are ofren caused by ultramafic rocks. A
pyroxenite dike has been found in the vicinity of Fl (Miller and Elliote, 1969,

p. 5). The other highs labelled F have only half the amplitude of Fi, F2, and
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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 sheets of magnetic
rock. Other highs, labelled Gl through G4, are so similar to the F-highs that,
1f they did not occur over mapped granitic rocks, they would be interpreted to
overlie rocks of the Kv unit, If they are indeed caused by sources wichip the
granite, the source may be pyroxenite. Approxihacely 150 km oortheast, {n the
Shungnak quadrangle, pyroxenite dikes {ntruding nepheline syenite have been
identi1fied as the sources of north-south trending aseromagnetic highs (Wallace
and Cady, 1977).

Very limited data show a 10 to 15 mgal gravity high running north-south
near long. 161°30° (Barnes and Hudson, 1977), colncident with the belt of
magnetic highs labelled F and G. The gravity and magnetic highs could both be
caused by a belt of wmafic and ultramafic rocks bounded onr the west by lime S.
The wmagnetic anomalies suggest that the source rocks have steep dips. The
azinuths of magnetic anomaly trends range from north-porthwest to north-
northeast, and individval anomaly trends intersect each other at oblique
angles. It is possible that the sources of the magnetic anomalies were
emplaced along a number of north-northwest to north-northeast trending faults,
and the complex magnetic anomaly pattern could result from the intersection of
the subparallel faults.

It is obvious that much more detailed geoclogic mapping is required to
unravel the geology east of the Kiwalik River. Aeromagnetic maps of the
eastern Seward Peninsula bave been published by the State of Alaska at a scale
of 1,63,360 and 1:250,000. Aeromagnetic interpretacions at these scales would

help to guide additional field work fn this area.
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Hagnetic Lineamencts

East of the Kiwalik River the msgnetic anomaly pattern is very complex,
but four possible discontinuities in anomaly pacttern were identified and are
labelled Rl through R4. These discontinuities, or lineaments, are straight
lines which connect the termini of several anomalies, usually lie in magnetic
lows, and do not cut across any major magnetic highs. Rl terminates highs All,
Al2, and Al3. It extends to the northwest to an area of weak magnetic highs
over siliceous and carbonaceous metasedimentary rocks (p6s) and to the
southeast to the vicinity of a high of unknown origin (labelled 19). Lineament
R)l separates mapped Pre~-Cambrian rocks to the southwest from Cretaceous rocks
to the northeast, so it may mark a major fault. Curved line S, however, which
coincides with Rl in the southeast, achleves the same separation of Pre-
Cambrian rocks from Cretaceous rocks and also separactes the complex
aeromagnetic pattern in the east from the simpler pattern in the west.

Lineament R2 connects the termini of several north-northwest to north-
northeast trending sets of magnetic highs. Several of these anomaly trends
would line up across the lineament with restoration of approximately 15 km of
right-lateral displacement along the lipeament. Two other lineaments, R3 and
R4, are drawn through the termini of several highs, but they are not as well
defined as lineaments Rl and R2.

The significance of the lineaments Rl to R4 is unknown.

Miscellaneous magnetic features

Certain magnetic features, principally highs, are identified on the map
by number., Although some of the numbered features are discussed above in the
text, many do not fit into the discussion. Some are caused by unknown sources

which are completely buried by overlying rocks. The numbered features are
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listed and briefly described below. Some numbered descriptionstrefer to more
than one occurrence of a given kind of feature on the map.

L. Highs of the A~trends occurring over Quaternary sediments or basalt
indicate siliceous metasedimentary rocks (p&s) beneath rhe cover.

2. The north end of trend AlO crosses the boundary form siliceous
metasedimentary rocks (p&s) into wicaceous calc-schist (p6l), suggesting that
in this area siliceocus metasedimentary rocks are present beneath a thin cover
of micaceous calc-schist.

3. A strong magnetic high over Quaternary sediments of Death Valley
probably indicates a buried pluton (Kai or Kgg).

4. A trend of weak magpetic highs over high grade wetamorphic rocks
(pKmu) on the west flank of the Darby Mountains may indicate a small buried
pluton (Kai?). Alternatively, the rocks may be magnetic varients of the pKmu
unit like those exposed beneath trend A3.

5. Aan isolated high west of the Darby Mountains may indicate a buried
pluton (Kai?).

6. An isolared high west of the Darby Mountains crosses the mapped
boundary between siliceous metasedimentary rocks (p6s) and a pluton (Kai). The
origin is uncertain.

7. Elongate, north—south trending highs near Norton Bay, similar to
those of the A-trends, are probably caused by siliceous metasedimentary rocks
(p6s) covered by Quaternary sediments.

8., Saddles in trend Cl are topographic effects caused by the increased
height of the aircraft above magnetic terrane in valleys.

9., Lying at the edge of detailed aeromagmnetic coverage, this high scems
to be part of the A6 trend and is probably caused by rocks of the p6v or pés

unit covered by Quatermary sediments.
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10. Lying outside the area of detatled aeromagnetic coverage in the
northera part of the peninsula, this high is caused by an unknown rock type
covered by Quaternary basalt.

li. Lying west of trend C2, this broad high occurs in an area of
Mississjippian limestone. The source of the high is unknown, but its equaat
shape suggests a buried pluton.

12. These weak highs lie east of tread C2, in an area covered. by
Paleozoilc marble and Quaternary sediments. The source i{s unknown.

13. This high lies east of trend Al4 in an area of Paleozolc marble and
Quaternary sediments. It may be associated with trend Al4 and may be caused by
siliceous metasedimentary rocks (p6s).

l4, This 1000 gamma high is the largest of several strong highs in trend
C2. 1t 1s probably caused by a pluton (Kgg) buried beneath Quaternary basalt.

15, 16, 17. These highs in the C3 trend -are assoclated with graaite
rocks (Kgg) and magnetite deposits. They are discussed more fully in the
section on the C-trends.

18. This elongate, north-south trending high occurs east of trend Al4 in
an area of Quaternary sediments and Paleozoic marble. It Qay be caused by
siliceous metasedimentary rocks (p6s).

19. This very broad high occurs in an area of Cretaceous sedimentary
rocks. It may be caused by deeply buried Cretaceous volcanic rocks. A little
to the northwest lies a fault, inferred from magnetic gradients, that separates
exposed volcanlc from sedimentary rocks.

20, 21, 22. These weak highs occur in sedimentary basins ac the edge of
the Kigluajk and Bendeleben uplifecs. They are caused by basement rocks of

aunknown 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 regiopal magnetic and geologic trends and
regions of different magneric and geologic character. For mineral exploration
the aeromagnetic data would be more useful at the larger scale of 1:250,000 or
1: 63,360 as originally released.

Several features recognizable on the aeromagunetic wmap which may be useful
for mineral resource exploration are listed below:

\. A pnumber of plutons in the Cl, C2, and C3 trends cause striking
highs. One of these plutons bas wmagnetite deposits assoclated with 1t, and the
other plutons may be associated with magnetite deposits also.

2. Anomalies labelled El, E2, and E3 may indicate contact metamorphic
aureoles. These could have a potential for mineralization. The anomalies are
very discoatinuous, indicating that the aureoles are couplex.

3. Several highs (20, 21, and 22) occur in sedimentary basins. These
highs show that basement rock is magmetic, Detalled magnetic profiles over the
basins could provide an estimate of basement depth,

4. Numerous highs occur over sedimentary rock, which is probably

noamagnetic. Study of large scale aeromagnetic maps could provide estimates of
depth to magnetic, sometlmes mineralized rock beneath the sedimentary unirts.
An example occurs near the Fish River, where wmagnetic highs near the north end
of treod AlO suggest that the magnetic, silicious, wetasedimentary unit (pés),
locally associated wich gold deposition o0a Seward Peninsula, in thinly covered
by micaceous calc-schist.

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

existing geologic maps show. Regions of unexplained anomalies include the
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eastern regilon labelled T2, where complex, high amplitude anomaly patterns
suggest the presence of ultramafic rocks and possible complex faulting; and
sedimentary terranes which cover magnetic rock units, such as the marble
terrane under trend Al2, near Norton Bay; the marble tetrang under high 18,
near Spafarief Bay; and the limestone terrane under the northern part of treund
A7, southwest of Goodhope Bay.

6. Of particular interest is the widespread but poorly known magnetic
zone within siljiceous metasedimentary rocks (p&s) and possibly metavolcanic
rock (pov), which causes highs of the A-trends. Evidence cited i{n the
discussion of the A-trends suggests that this magnetic zone is preferentially
weathered and eroded, resulting in a lack of outcrops and concomitant

inadequate sampling of 1t by geologists and prospectors, -
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