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During ~July 1982, approximately 2,900 nautical miles of
geophysical data as well as rocks from 14 dredge stetions were

collected aboard the R/V &.P. LEE from the Bering Sea shelf (fig.
1), The first phase of the cruise (L9-82-BS) was a government-
indostry cooperative project (GICORP) with the Center for Utarine
Crustel Studies of thce Gulf{ 0il Corporetion; the objectives were
to collect Geta on deep crustal structure from seismic refraction
profiles and to use these date for cdesigning a future twe-ship
nultifold seismic-reflection/refracticin survey of the sheli.
During this phase, 52 sonobuoys anc approxinately 1,500 nnm of
ruleichannel seismic-reflection, gravity, nacnetic, anc
vathynetric data were collected. The sccond phase included
GreGoing  the outer edge of the continental shelf anc¢ ccllecting
ceopinvseical Cota betveen dredge stations.

Fhase 1 - Degp cristel resfractlion studles
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Urireversed ceismic refraction profiles were recorcded to oifsets

of 35-45 Kr. using U,& MNavy and corfiercial senokbuoys. I larce
volune (1,300-2,250 cu in) airgun a&array, firec at 50-1
intervels, provided the selisnic source. Preliminary anelysis cf

the sonobuoy data has been cone by the slope-intercegt tochnigue
has provice¢ crustal velocity-versus-depth information tc cepthg
¢t 12-14 km (fig. ?). The technigue assumes that ciscrete layers
of unifori velccity are present, an assumption thet is not vaiid
over  long distences in zrees of coimpler geology. Decause only
straight scecomentes of the refraction zrrivale have becen uscd, the
velocities &and thicknesses of «crustal lavers clocse to  the
sonobucy location are wronpably relicble. Future procecsing  of
the refraction deta with intercepo-rey paremetlIs il riy-itricing
netiiodz will glve better cefinition ¢f the variationz of velocicy
with <Cepth and with horizontel disteince &long the transccet.
Eeveral prelimipary obgservatiens and conclusicns can te nacde frem
twe transects snown in rficur o

i. Crusta knn/sec)  ave
founa ot
inner @

rocks, s

with nlgh velocitiez (6.7-7.6
-0 kn} beneuath large areas of  Lilc
elocity igneous and retomorphic
C $, uvltranefic rocks, schists, and
£, occur neatr llagemeister Island (transect 4-5;
Iloare anu Coonrac,1877). These or sinilar rocks wmay underiile
the inner shelf near Sc. lattnew Island (trznsect 6-0) and Lo
part of the igneous-netaworpnic belt that is believed o
extend across the shell fron MAlaske to Siberia (arlew  and

others, 1&7¢)

2. TL&rce crustal depressions are associated with Bristol and
avarin basins, ana thesc Cepressions may be filled with as
wuch &as ¢ km and 13 Kkm, rcspectively, of Cenozclc and

.les0z01¢c strata,
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3. The northern part of Bristol Basin is uncerlain by rocks
with velocities (6.0-6.2 km/sec¢) similar to those for granitic
rocks; these rocks may be a continuation of the granitic-
plutonic belt in the Alaska Peninsula.

4. An abrupt change in magnetic and gravity anomallies occurs
alonc transect 6~$ on the cecastern sice of lcvarin Dasin; the
change 1is seen in other profiles across the region and may
mark the fault-controlled juxtaposition of two distinct
terranes: a predoninantly igneous-metamorghic terranc beheath
the inner shelf (Kunivak arch) anc¢ a predominantly scdimentary
terrane beneath Navarin EBasin.

5. Kuskokwiwm Ray is underlain by a crustal depression that is
filled with at least 5 km of rocks that have velocities (4.1~
5.5 Kkm/sec) similar to tkhose for Iesozoic volcanic and
seCimentary rocks sampled¢ in the onchore Dethel well, 150 kn
to the northeest, The offshore section may be & continuation
of the onshore Xuskckwin Desin, Other enell cdegpreszions,

between Munivak and St., !liatthew Island, are sucggented by
undulations in the cravity data end Ly shallov high-velocity
refractory; these derressionsz may also contain ljesozolc

sedimentary and volcanic rocks.
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. Large mwagnetic anomalies of the inner sheli fall into two
¢eneral categorics: those of wvery high-amplitude, high-
frecuency (St. latthew Island), and those of lesser amplitude
and broacer wavelencth (Kuskokwin Tay). The first catecory may
be caused Ly near-seafloor intrusive and volcanic rocks
(lzgemeister Tsland area), es well as volcanic (flows (&t.
U"ztthew 1Island); the seconc categcory wrobably resulte £r
more  Geeply buried volcanic piles (flushkokvim Ray) and 1intra-
basement structures.

7. The extensive volcanic flows that meke up l'univak Island
appear  to be confinea to the 1szland, Secause larce nognecic
ainonalles are not present in the zdjacent cofishore arceos.

Prase 2 - Ceological studics

-

Prior to this study, drecge sampling along the northern lering
Jco sneli edge (rarlow and othere, 15370) recovered urper Juraszic
and  upper Cretacecus limestone and sanustonce as well as  lower
Tertiary basalt, linectone, and muestone f{rcw  the acoustic
bazenent; these rocks are overlain by Cenrozcic nwudstoric,
sandstone, lirmestone, and tudl., During the 1982 cruise, drecge
szuples were collected at fcurteen necr“” lccalities &along  the
outer shelf edge(fig. 12). Pocks From bLeneath and above the
prominent uenconmfcriiicy at  the town of the acocustic baserent
surface were collected and analvzed.



Preliminary examination of the rock samples obtained during the
1882 cruise show that:

1. Limestonec recovered at most dredge stetions and throughout
the sedimentary section is of secondary oricin and was not
deposited originally as carbonate sediment,

2. A pinnacle of fresh basaltic rocks, discovered on the chelf
in shallow water, cross-cuts and overlics the flat-lying
sedimentary section zt the shelf edge. These rocks may be
syngenetic with Cuaternary volcanic flows on Yunivak and the
Pribilof Xslands.

. Rocks with opaline silica(opal-CT) and cuarcz wvere
ecovered from the lower parts of the secinentary section  oud
may  be the recult of Giegenesis of the overlying diatomaceous

(opal-A) wudstone ana siitstone.
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4. Conclomerate, found at several sites anc presuned to be
from the unconformity ereytly above Dbesement, may be of

Cligocene age, bzzed on its gludlarity to a salple LCCOVEIEG
nearby in 1270 (llarlow anc others, 1¢76).

5. Volcanic and metc-igneous rocks, recoverea from the
casement 1in  an area whecrce a sangle of Eocene (minimun  age)
taszltic &hdesite wus obtzined in 1978, Cco not appesay to be
widespread Dbencath the slope, based on nacnetic and  sauple
cata; nowever, thev nav bte nore conmmon bereath the shelf wherce
refraction data incicate rocks having similar velocities {(5.5-
5.0 Lm/sec) arc presenc.

6. Correiation ol rerircction and geolegic Gate at tue  shelf
doce (fig. 3) incicates <& seguence of presunably llcucene
Clatomaceous nucstone, sandstone, and linmestone (l.6=~4.5
kn/sec) overlyine en unconfcrinity marked by conglemerate  (4.¢
/5ecC) and uncerlain by other rniore llGhl” indnreted
sedimenhtery and volconic basenent rocks (4. -5.8 L“/ ec) .
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FIGURL CAPTIONE

Eiqure 1: Incdex map showing location of goophysic 1 traciklines
anG geclogical saupling site for cruise LO-82-115., Yater depth in
neters,

Figure 2: 1Interpretation of twe geophysiczli trancects across the
Zering cea shelf that show preiiminary velocitics (kui/gec)  anc
thicknesses for crustal layers, based on soncbuoy refraction
profiles lccated on figure 1,

Figure 3: Selsnic~reflection profile showing rock types dredgcd
adlong tlhe profile and refraction velocities (ki/sec) measurec at
a sonobuoy statvion % km from the end of thne profile, See figure
1 fcr location.
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