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survey of the Chugach Nationsl Porest, Alasks, including the Nellle Juan-College Flord Wilderness Study Area established by

Public Law 96-487, December 2, 1980,

INTERPRETATION OF GRAVITY DATA
INTRODUCTION

The gravity map of the Chugach National Porest shows
variations in the denstties and thicknesses of the lithologle
units thet underlie the forest Some gravitational features
may represent structures deep in the crust, and much of the
gravity field is an expression of the crustal thickness varla-
tions associated with the reglon's large (as much es 13,300 ft)
topographic relief. Other veristions seem to be related to
the distribution of mineral resouroes, and some may even de
expressions of active tectonic processes. However, present
gravity coverage, although adeguate for a regional recommais~
sance, is not suffieclently detalled for much quantitative
analysig or detection of anomalies associated with local
mineraligation.

Gravity data for the nationsl forest have aceumulated
over a thirty year period and now Include about 750 land
measurements. The earliest measurements were reported by
Thiel and others (1958) and were later interpreted by
Woollard and others (1960). The most extensive surveys lo
the area were made afier the 1984 earthquake (Case end
others, 1968; Rice, 1969) and Included an analysis of the
gravity changes that acoompanied that event (Barnes, 1966),
in the following eight yeacrs & small amount of additiona) data
accumulated as part of the data base for a state gravity map
(Barnes, 1977). Additlons) gravity measurements in 1876
provided new detail around Resuerection Peninsula and Knlght
1sland, and they led to a refined interpretation of part of the
area as e contribution to the mineral appraisal of the Seward
and Blying Sound quadrangles (Case and others, 1979a). A
small number of additlonai measurements were made near
College Flord, Valdes, and Cordova ag part of the current
Investigation, which was al30 helped by two other sources of
new data. Ome of these sources is 8 f[ew measurements made
as part of the hydrologic study of Columbia Glaeler by Donald
L. Peterson and Mark F. Meler (written commun,, 1978). In
addition, the crew of the USC&GS SURVEYOR made mar(ne
gravity measurements in Pringe William Sound during the
summer of 1964 (1.B. Stawart, written commun., 1964), and a
few of these measurements have been used to guide the
offshore contouring,

GRAYITY MEASUREMENTS

Position control for almost s)l of the nonmarine data
was obtained from 1.83,360-scele topographic maps of the
U.8. Geolagical Survey, sithough 1:250,000-scale maps and
nautical charts were used for a {aw early stations. A large
proportion of the measurements were made close to sed Jevel
uging sklffs from the research vessels DON J MILLER I and
1, Station elevations were obtained from graphical plots of
tidal level as obtained from the Pacifie Coast tlde tables
(Nationa) Oceanic and Atmosphere Administration, 1964 end

sucoessive years) and are referenced tO mean tide level
Slmllar elevation caleulatlons have been made for stations at
tldal benchmarks in other parts of coastal Alasks, and many
compgcisons suggest that 90 percent of the shoreline
elevations have a precision of 2 ft (Barnes, 1972a). Eleva~
tions along the Alaska Rallroad and most highways were
obtained from benchmarks and hlghway or railroad surveys
and are probably more sccurate than 42 feet. Altimetry was
used for measurements that were reached by aireraft and (or)
unsurveyed roads and rivers, RBvaluatlons in other parts of
Alaska suggest that 90 percent of the altimetry elevations
have an accuracy of £15 feet, although (oggy weather in the
nationnl forest may tend to increase slightly the msagnitudes
of alr density and, thus, altimetry errors in this survey.

Gravity datum for the survey was obtained from
stetions of the Alaskan Qravity Base Station Network
(Barnes, 1968), which has now been ad)usted to the Interna-
tlonal Gravity Standardizatlon Net 1971 (IGSN-71) (Morelll
and others, 1974). Reogcupiable bases at the four principla
towns in the survey area sre desoribed bolow rlong with their
gravity values adjusted to this new datum:

(1) Seward, station SRWB at northeast corner of 5th
and Adams Streets on conerete step et L.V. Ray building and
above USC&GS tidal benchmeark 11, where the gravity is
981,919.12 mGat based on the 1871 datum.

(2) Whittier, station PW23 on the railroad platform at
the base of the north side of a large rock monument with a
bronze plaque commemorating the "ARR Whittier Cut Off,"
where the gravity is 981,912.78 mGal,

(3) Valdez, station VALP at corner of Galena Drive and
Tatitlek Street on edge of post offiae parking lot, at base of &
flagpole and above USC&GS tldal benchmark 4240K, where
the gravity i{s 981,993.06 mQal

(4) Cordova, statjon CRDB at northwest cocner of
Byek Lake Municipal airport, southwest of hanger and at base
ol a bank sloping up to cemetary, on top of a boulder and
above USC&GS benchmark C71, where the gravity is
981,941.83 mGal

Data reduction followed techniques of Barnes (1972b),
but used the 1987 geodetic reference system (International
Assoclation of Geodesy, 1971) end a standard specific gravity
at 2.67. Data in the eastarn three~quarters of the national
forest have been terrain correoted to a radius of 93 km
(Hayford Bowie zone N} using & digital elevation model
(Barnes, 1983), However, data in the western part of the
forest could not be terrain corrected by this methad, because
the digital elevation m%del for e w&stem Seward
quadrangle {between 600-610 N, and t4989-1509 w.) involved a
distorted north-south scale that produced very erroneous
local terrain corrections. However, we judged the mode)
adequate for outer—zone correctlons for eastern stations.
Terraln corrections for the western area have thus been
deis\yed until a better digital terrain model becomes avall-
able.



GEOLOGIC SUMMARY AND DENSITIRS OF THE
LITHOLQGIC UNITS

Nelson and others (1985) provide the most recent
summary of the geology of the national lorest, and the
geology for this map was genepalilzed from their report.
Other recent summaries of the geology of some of the
component quadrangles have been published by Tysdel and
Case (1878, S8eward and Blying Sound); Winkler and Plafker
(1881, Cardova and Middleton Island), Winkler and others
(1981, Valdez); and Magoon and others (1978, parts of
Anchorage and Sewa=d). Many earlier studies are referenced
in those reports, The geology used in this report has been
simplifled In order to show the stratigraphic unjts that have
the widest areal extent end display probable geophysical
expression. Some units are shown that cannot be detinsated
on the present aeromagnetic and gravity maps, but they may
be distinguishabte on later more detailed geophysical surveys.

The predominant geologic unit in the nationsl forest Is
a flyseh sequence that ranges in age from Late Cretaceous
through early Tertlary; iis possibly older and more metamor-
phased rocks are located on the north and west. This
sequence of sedimentary and associated igneous rocks has
traditionally been divided into two groups, the Orca Group
and the older more metamarphosed Valdez Group. However,
for more than & hundred years geologists have debated the
distingulshing characteristics of the iwo groups and the
loeation of the contact between them (Moffit, 1964; Nelson
and others, 1985). In this paper, the distinetion Is malntajned
for the sedimentary rocks of the two groups, dut graln size
and most metamorphle characteristies within each group have
not been considered. The lgneous rocks that are interbedded
and intruded within the two groups are not dlstingulshed as
belonging to an Individual group because the host rocks do not
affect elther the physical propertles or the geophysical
expresston of thelr Igneous components. Howaver, some of
the tithotogie digtinetions have bean retained although several
units on the detalled geologic map have been comblned as
shown in the axplanation.

In addition to the predominant flysch, two other major
units are present. On the extreme west edge of the natlonal
forest, the fiysoh iz In fault contact with the older melange
of the McHugh Compiex. At the southeast corner of the map
sedimentary rocks of Eocene to Miocene age have been
ecombined Into a gingle unit that is in probable fautt contact
with the older Ores Qroup, Quterops of voleanie rocks in one
of these younger formations (Poul Creek Formatlon) are
separately labeled Decause they have distingulshing
geophysical properties. On the generalized map, most of the
alluvial cover has Deen omitted except where this cover
makes the drawing of other geologic boundarles uncertain.
Similarly, most of the structural symbols have been omitted
from the generalzed geologic map,

The rock units thet have the bdest geophyslecal
expression are probably the voleanic rocks Intruded and
interbedded in the flyseh sequenece of both the Oreca and
Valdez Groups and the large granitic and malic plutons
intruded Into the same groups. Most of these have been
shown on the map, aithough many are small enough to have
been missed by both the gravity survey and the aeromagnetic
flight lines.

Many denslty mersurements have been mada of hand
specimens collected during the gravity survey and geologic
mepping. Most of these measurements were reported in
earlier Interpretations of the gravity data (Case and others,
1966, 1979a) and are summarlzed In table 1 as exceorpted from
publications with the addition of new data from the younger
Tartiary formations.

Comparlson of densities between the sedirmentary
rocks of the Orca and Valdes Groups showed no signifleant
difference (Case end others, 1968}; both groups consist of
hard indurated graywackes, metagraywackes, argililites, and
slates. Messured densities of the granitie rocks average
lower than the density of the Orca Group and Valdez Group
Nysch, but the sampling is small and may emphaslze the more
silicic and weathered phases.

INTERPRETATION OF THE GRAVITY DATA

The mo3t obvious laature of the Chugaeh National
Forest gravity map (s a regional decrease In Bouguer gravity
from south to north end west. This 130-mGal decrease
primarlly represents an approximate 10-m{ Increase In orustal
thickness belween the continental sheif and the Chugach
Mountains, although the thick section of sedimentary rock
composing the mountalns may be a factor contributing to the
low gravity. The amount of crustal thickening represented by
the gravity decrease i3 estimated from the empicical relation
developed by Woollerd and Strange (1962), but these authors
recognized that their empirical relation may not be valid in
areas of tectonlo convergence, such as Island ares and the
south 0oast of A)askas, where gravitationat effects of tectonic
processe3 predominate over processes of isostatic adjustment,

Measurements of crustal thickness are rare [n Alaska,
but smuch of the available data come from the vicinity of
Prince William Sound and are worth reviewing In this report.
The earllest reportad measurements of Alaskan arustal thick-
ness eame from some explosions in Callege Fiord, which Tatel
and Tuve (1956) salsmically recorded on the highway system
to the north and east. The data ware flrst studied by
Woollard and others (196Q) and later reinterpreted by Hales
and Asads (1968), who calculated crusta) thicknesses of 30-35
mi to the northeast and 22 miles to the southwest. Bowever,
their analysis may have been hampered by tack of detailed
knowiedge of the large variations in geology and gravity along
the selsmic lines.  Another pertinent ecrustal thlckness
measgurement was cbtained by Shor and others (1870) south of
the national foreat {n the ocesnic crust of the eastern Gulf of
Alnske, where they measured a crustal thickness (below ocean
bottom) of m little less than 8 mi. The thickness thus
increases from sbout § mi in the Gulf of Alaska to 20 to 30
mi or more in end north of the Chugach Mountalns, A third
pertinent study 1y a series of earthquake epieenter
determlrations by Lahr (1975), which showed that the depth
of the Bentoff zone inereages from about 15 mi near the gsouth
end of Montague Is}and to about 28 mi under the Chugach
Mountains. 1f all or most of a layer of oceanic crust upderties
the Benfoff zone this combined crustal thiokness probably
increases from 23 to 35 mi from south to north within the
national forest, The latter figures are a ilttls larger than
those determined from the refraction studies of Hales and
Asada (1968) and the empirical gravimetric estimates from
the Woollard and Strange (1362} relation. However, both
probabie compaction of sediments during & subduction process
and conslderation of hidden {shadowed) low-velocity layers in
refraction calculations would tend to make the refractlon and
combined hicknesses more comsistent. If the combined
mode) i reasonable, the erust beneath the national forest jg
multilayered with at deast the bottom layer an ocesnie layer
and the intermediate layer a mixture of reworked sediments
and intrusive igneous rocks plus either oceanic or continental
crust. It iz & tectonlcly mctive area of mantle-grust mix
where gravitational estimetes of crustal thlckness are subject
to greater possibillty of error {(Demenitskiya and Belysavsky,
1968). Purthermors, thickness may not be a good criterla for
whether the orust ¢an be considered compositionally oceanie
or continental, and the avallable unreversed sefsmic
refractlon data do not provide sufficiently sccurste selamic
velocitlas to make the distinetion.

However, better knowledge of crustal thickness and
compaosition beneath the Chugach National Porest should soon
become avallable. The Trans Alaska Crustal Transeot {TACT)
wes Initiated after the completion of thls gravity survey and
minera! appraisa). This transeet {Page and others, 1986}
included three selsmic refraction profiles whiah are largely
within the National Forest boundaries. Interpretation of
these new deta (Daley and others, 1985; Wllson and others,
1987) is not yet complete, but their preliminary lnspection
shows some correlstion between features of the gravity field
and the selsmic travel times. The locations of the selgmic
recorders and shot locations within the Natonal Porest have
thus been added to the gravity map as a possible ald to the
seismie interpratation.



Anothar significant feature of the gravity field is the
arcuate high that disgonelly traverses the mep from
southwest to northesst, This feature was named the Prince
william Sound bigh by Case and others (1966). It is best
developed on Knight lsland, where it ls obviously asscelated
with outerops of mafic voleanie rocks and associated
intrusions. The high gravity begins near Evans and Bainbridge
Island in the south and extends northward through- Kalght
Island, western Naked lsland, end Storey Island, and there
curves eastward through southern Glacier Island to Bligh
1sland and the Ellamar penlnsuta. Scattered gravity
measurements In the mountains south and east of Valdez
fndicate an gastward extension south of the Tasnuna River
and across the Copper River. Bven more scattered regional
data (Barnes, 1877) suggest a facther eastward extension
across the Bering Glaeier quadrangle, and the anomaly may
extend an additional 300 mi farther southeastward to the
gravity high sasociated with the Mount La Perousse
uitramatle body In Glacier Bay National Monument (Barnes
and others, 1978). Although the amplitude of the anomaly
varies glong itg strike, the loeally high magnitudes and great
length of the feature suggest that it may reprasent a major
geologic structure of southern Alaska, even though [t erosses
other struactural trends such as the Coptact fauit. The
rassive iron-copper-zine sulfide deposits of Prince Willlam
Sound and many sulflde mineral occurrences have been found
along the axis and flanks of the anomaly,

The gravity high reaches its maximum amplitude at
Knight 1sland, where a trangverse gravity profile was initially
interpreted and modeled by Case and others (1966) and later
slightly modified for Case and others (1879a). After removatl
of the reglonal gradient caused by crustal thickness inerease,
they found that the anomaly could be olosely approximated by
a two-dimensional, trapezoida)l mass with n speeifie gravity
contrast of 0.2 and a total thickness of 40,000 ft. Similar
modeling of a nearby tranaverse aeromagnetic profile (Case
and others, 1970b) suggested that the assoclated magnetic
anomaly could be explained by an objeet having a thickneas of
only 5,000 ft or less, This contradietion in aaleulated
tnicknesses suggests a lack of uniformlty of magnetic
properties and densities of the rocks causing the anomaly.
The deeper parts of the anomalous mass may have a higher
density and may have either lower susaeptibility or reversed
remanant magnetization. Thus, greater proportions of gabbro
and (or) peridotite at depth may be suggested by the
differences between the two Interpreted profiles. The
modeling of the gravity profile indicates that both the east
and west flanks of the dense roek mass dip weatward with the
shallower dip on the west side, 80 that the rock mass broadens
at depth but malntalns a westward dip. However, nalther the
gravity nor asromagnetic data mey be sufficiently closely
spaced to adequately daflne the struature and attitudes of the
anomalous mass boundaries.

Wherever data are avellable along its steike, the
Prince Willam Sound gravity high has an amplitude of at
least 10 mQal, but this amplitude Is small in comparison with
the §5-mGal amplitude observed neer Knight Island, which is
the highest but not the only maximum measured along the
trend. This variation In anomaly amplitude sould suggest that
the trend Is not continuous, so the amplitude variations should
be driefly discussed, although aatual amplitude figures may
vary with decigions concerning the level of the reglonal field
or slope of Its gradient. South of Knight Island, the local
anomaly smplitude drops sharply to about 10 mQGal over
Knight Island Passage, wheére the axis i3 also shifted about S
mi westward. Parther south, somewhat higher Bouguer
gravity values wers measured over southern Bvans Island,
where the maximum i3 again farther east and the reglonal
fiald may be higher. Marine data do not show a significant
offshora extengion of the anomaly to the gsouth, where the
fleld s dominsted by an increased thickness of younger
sedimentary rocks combined with the gravity inereese
assocletod with the continentsl margin.

On rorthern Knight Island and on Eleanor island, the
anomaly amplitude »galn decresses, but & lower Hhigh
contlnues across the chsnnels south and north of Naked
Istand. A +11.5-m(al measurement on tha west end of Storey
Istand suggests that the anomaly has an amplitude of at least

10 mGal and possibly as high &3 25 mGs), depanding on the
cholce of regional gradient. At Storey Island, the anomaly I5
again west of the axis of the anomaly maxima through Knight
Island. No outerops of mafic rocks have been {ound on either
Naked or Storey [slands, but they are probably present at
depth and 3 to 5 mi west of their shaliower outcrops on
Knight Island, North of Storey Isiand, high gravity was
measured on southern Glaeler Island, where the anomaly has
an amplitude of 18 to more than 35 mGat, depending on the
regional field. Here, the anomaly axis begins curving
eagtward, and more high gravity values were measuvred on
Bligh Istand and the Ellamar perinsula, where the anomaly
emplitude is about 10 mGal lower.

East of Ellamar, the snomaly amplitude decreases
rapidly to Bouguer measurements near 0 mGal at Silver Lake
and in the valley northeast of Mount Denson, This break and
saddle along a feirly eontlnuous trend is important because |t
approximately coincides with the Jack Bay strand of the
Contacet fault. More gravity data are needed between Valdez
Harbor on the north and Port PRidalgo on the south to
determine the continuity of the trend, the sharpness of the
break, and the depth of the roeks causing the change.
However, the avallsble reglonal data do show that a broad
regional high does continue eastward with an amplitude of at
least 15 mGal and a width of about 20 ml. Bouguer gravities
below -20 mGel are typieal of measurements in the mountains
north of Valdez and along the shoreline of Port Gravina, and
these measurements probably represent the reglonat tield in
thig part of Alaska., However, the 20-mi width of the gravity
high end its gentle bounding gradients suggest that the dense
rocks cavsing the anomaly may here be much deeper than at
Knight Istand—perhaps S to 10 mi below the surface, Parther
east, higher gravities were measured in the mountains south
of the Lowe and Tasnuna Rivers, where a Bouguer gravity as
high as 30.5 mGal was measured near the northern terminous
of Wortmann's Qlacier, and where the enomaly amplitude
could be as high as 60 mGal If -30 mGal {s considered the
regional level. The width of the latter anomaly (s close to 30
mi, and the gradients, although poorly defined by the
reconnalssance data, suggest that the cause of the anomaly
could be as mueh as 5 mi below the surface. Ons TACT
selsmic refraction profile, "The Chugach Strike Line" (Daley
and othera, 1985) was deployed along the Tasnuna River and
thus approximately parailelted the north flank of this gravity
anomaly.

The anomaly trend continues eastward and crosses the
Copper River between Its junctlons with the Tasnuna and
Bremner Rivers. Here the gravity fletd seems to be very
complex over the broad, flat {lood plain between the Copper
and Bremner Rivers, and the presant data are inadequate to
define it. However, one of the best explanations of the
observed values i{s that the droad high assoclated with the
Prince Willlam Sound anomaly has & narrow, possibly
meandering, low superimposed on (t that ecould be caused by
thick sediments In a burled channel of the Copper River., This
assumption was used during the contouring, but other
explanations and contour patterns are possibie. An attempt
to obtaln a detalled profile across the high at this point was
not successful due to the complex gravity field and to bad
weather limiting data collaction in the mountalns on the
flanks of the high. However, the svailable deta do suggest
that the gradlents are sufficiently gentle to represent a very
deep gource, A few stations in the mountains north of the
Wernlake River show the presence of the gravity high east of
the Copper River. Parther east in the Bering Qlacier
quadrangle almoat no data are avaliable along the trend until
142 80' W, longitude, where a north-south gravity traverse
found a 30-mQal high on the north side of the Bagley leatleld.

As a brosd feature flanked by gentle gradients, the
Prince Willam Sound gravity high thus seems to be an
esgentlally eontinuous feature across the national forest and
esstward toward the St. Ellag Mountalna, The gravity data
are sgtill too widely spaced for accurete mathematical
analysis, but they suggest that the broad, continuous feature
has & deep source and could represent a thinning of the
Earth's arust along a zone of buckllng. Local highs along the
trend represent shallower faatures where high density rocks
approach or crop out at the Barth's surface, such ag at Knlght



and Glaoler Islands. Such loesl highs are generally east or
south of the axls of the broad high and suggest that they may
have bean locatized by west and north dipping structutes
associated with the high.

Another gravity high that is related to similar mafic
rocks was mapped near the southeast carner of the national
forest in the vicinity of the Resurrection Penlnsula. Here the
highest Bouguer gravities were measured west of the national
forest boundary on Renard'lsland and the west shore of the
peninsula. The anomaly in this area has a magnitude of sbout
30 mGa) and a width of about 20 mi, so Its amplitude and
dimensions are somewhat smallar than those of the Prince
Witllam Sound high. The associated aeromagnetic gnomaly
has its maximum amplitude nesr the east shore of the
peninsula and from there extends northward into an area
where no gravity data are avellable. The gravity data thus
provide no information concerning the thickness of this
Interesting extension of the megnetic anomaly northward
beyond the mafic rock outcrops. Case and others (1979a)
rmodeled an east-west gravity profile across the peninsula and
the northern end of Renard Island. The station spacing does
not justify detailed analysis of gradlents along this line, but
the profile did show :}hat If the mafle rocks have a density
contrast of 0,2 g/cm* with the adjacent sedimentary rooks,
the thickness of the mafiec rocks must be at least 3 mi.
Purthermore, the model and width of the gravity anomaly
suggest that wmafle rocks must extend a long distance
westward across Resurrection Bay before thinning under the
western shore of the bay and Bear Glacier, ailthough they do
not erop out on this western shore.

Adjacent to the two large gravity highs are some broad
areas of low gravity that represent either thick flyach
sequences or orustal thickening beneath regions of high
relfef, The lowest gravity values in the national forest were
measured near its northwest corner where Bouguer gravity
values range from -89 to -100 mGa} a little northwest of the
boundary. Anomalies of about -80 were measured along
Harvard Glsoier 8-10 mi southesst of the summlit of Mount
Mareus Baker, the highest elevation within the nationat
forest. Here, both the crust and flyseh are probably close to
thelr maximum thicknesses within the area. The low gravity
probably extends eastward along the axis of the Chugach
Range, although few measurements are available north of the
coast between Unakwik inlet and Valdez Harbor. The
magnitude of the low, however, decreases to about -10 mGal
in the moantalns north of the eity of Valdez. Similarly,
southwest of Mount Marcus Baker the gravity remains low
until Turnagain Arm, where gimple Bouguer anomalles in the
minus eighties were measured. Howaever, scuth of Turnagain
Arm the gravity rises graduaily until it levels off at about -50
mGal near the center of the Kenal Paninsula. On the Kenel
Peninsula the gravity fleld seems to be mare dependent on
proxlmity to the contlnental margin than on topographic
elavation. Higher Bouguer anomalles In the +10 to ~-20 mGal
range were measured in the 4,000~ to 5,000-ft mountains
around the Sargent and Harding Icefields, where such
topographic elevatlons might suggest lower gravity.
Interpretation of the smaller gravity anomalies on the Kenal
Peninsula is risky since measurements west of 149 have not
been terrain corrected. However, there does seem to be a
trend of slightly highar gravity southward along the west side
of the Placer River fault, An aecromagnetlc anomaly also
follows this trend, and both anomsalies may be caused by
metamorphism of the flyseh to schist along this trend (Case
and others, 1979b), although more rdécent geologic mapping
(Neison and others, {988) did not distingulsh the schist.

Another broad low lies on the south alde of the Prince
Willlam Sound gravity high and extends eastward from the
open water southwest of Naked [sland through the mountains
north of Cordova and across the Copper River. In the west,
the low probably primarily represents a large sequence of
marine sediments and fiyseh In the canteal part of the
sound. In the east, the tow probably primarily results from a
combingtion of flysch and isostatic thickening of the crust
below the mountains, although granjtic (ntrusives ecould
contribute to the anomaly.

Laboratory measurements of the densities of rock
specimens collected during the gravity survey and geologic

mapplng suggest that most of the plutonic rocks have
densities very close to those of the (flysch seguence.
However, the gravily contours do suggest that some of the
plutons may have some gravity expression. Por example, the
lowest gravity snomalies measured slong the shore of Port
Gravina were on an outcrop of the Sheep Bay pluton, where
the Bouguer gravity was about 5 mGal lower than at nearby
locations. If this low does represent the granite, the pluton
may be thickest north of Orea Inlet where no granite outerops
are present, but where the lowest Bouguer enomalies were
measured. The gravity stations are too widely spaced to
determine whether the pluton margins are marked by steep
gradients, but more detalted data might provide information
about the form of the Sheep Bay pluton, whieh may have a
greater thickness and (or) lower density than most of the
ather plutons in the natlonal forest.

Small or negligible gravity expression seems to be
typical of most of the ptutons and tends to confirm the
similar density suggs.ted by the laboratory measurements of
hand specimens. One exception is the northwestward flexure
of contours at Esther Island, which indicates a small gravity
high over the gebbro at the southeast corner of the island.
The anomaly amplitude Is only about 5 to 10 mGal, and the
thickness of the pluton may bde approximately 0.5 mi if the
gabdro has & density contrast of about 0.3 mGal. Similarly,
the pluton north of Passage Canal may have a small positive
anomaly ol about 3 mGal, although its composition may not
differ significantly from that of other granitic plutons.
Certalnly most of the plutons are not apparent on the gravity
map,

The final rock unit on the map ls the sequence of
younger Tertlary formations (S8tiiwater through Yakataga
Pormations; see Nelson and others, 1985), which arop out near
the southeast corner of the national forest, and which driiling
has indicated reach thicknesses of nearly 16,000 ft {Plafker,
1967). The available gravity stations are too widely spaced to
reveal any deteatable gravity anomaly, but more detailed
supplemental data obtained by industry (Atlantic Richfield
Corp., written ecormmun., 1985) show some small negative
anomalies with amplitudes of lass than 5 mGal centered near
the elbow of the Bering Rlver and southwest of Bering
Glaocfer. The amplitude of these lows seems inconsiztent with
the expected densities and thicknesses of the sedimentary
rocks, However, the aeromagnetic dmta suggest & broad
magnetic high from a probable deep source in this area. It
the sediments overlie a deeply buried end dense rock mass,
such as peridotite, their expected negative anomaly could be
almost totally exceeded by the positive anomaly ceused by
the deeper rock mass. Only detalled analysis would be able to
Isolate the anomalies and to analyze the reguit.
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