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Isopachs compiled in 1979 from data collected 1964-78,
See 1ist of marine seismic surveys
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MARINE SEISMIC SURVEYS

ORGANIZATION  YEAR NAVIGATION SEISMIC SYSTEM

R/V Lee USGS 1978 Satellite, Loran C Airgun-1326 cu. in.
R/V Lee USGS 1977 Satellite, Loran C Airgun-1326 cu. in.
R/V Sea Sounder ------------ uUsGs 1977  satellite, Loran C Arcer 160 kilojoules
R/V Sea Sounder ---—————-——- USGS 1977 Satellite, Loran C Arcer 160 kilojoules
R/V Lee USGS 1976 Satellite, Loran C Arcer 160 kilojoules
R/V Lee USGS 1976 Satellite, Loran C Airgun-1326 cu. in.
R/V Sea Soz;nder ------------- USGS 1976 Satellite, Loran C Arcer 160 kilojoules
R/V Lee - USGS 1975 Satellite, Loran C Arcer 160 kilojoules
R/V Bartlett ——---—-———————me USN 1972 satellite, Loran Arcer 30 kilojoules
R/V Bent USN 1972 Satellite, Loran Arcer 60 kilojoules
R/V Conrad -----========c==== L-DGO 1971 satellite Airgun-25 cu. in.
R/V Glomar Challenger --——--—- NSG (SIO) 1971 Satellite, Loran Airgun-10 cu. in.
R/V Bartlett —-==---e——--e-m- USGS (USN) 1970 Satellite Arcer 160 kilojoules
R/V Melville ——----==m===mmuv sIo 1970 satellite Airgun-40 cu. in.
R/V Conrad --——-========--aun L-DGO 1969 Loran Airgun-25 cu. in.
R/V 8torig =———==—=-=-m—————— USCG 1969 satellite Arcer 80 kilojoules
R/V Bent - USN 1968 Loran Arcer 120 kilojoules
R/V Conrad L-DGO 1968 Loran C, radar Airgun-25 cu. in.
R/V Hunt - -- USN 1968 Loran Arcer 120 kilojoules
R/V Conrad -—---==—=—===eeem- L-DGO 1967 Loran Airgun-25 cu. in.
R/V Thompson ---==-=-=—--——— USGS 1967 Loran Arcer 120 kilojoules
R/V Conrad --==-=====———--- L-DGO 1966 Loran Airgun-25 cu. in.
R/V Davig ====—==——m—mm e USGS (USN) 1965 Loran Arcer 38 kilojoules
R/V Vema - L-DGO 1965 Loran Airgun-25 cu. in.
R/V Vema =====m=mmmmm e L-DGO 1964 Loran Airgun-25 cu. in.

O'RGANIZATIONS

L-DGO: Lamont-Doherty Geological Observatory of Columbia University
USN: United States Navy

USGS: United States Geological Survey

USCG: United States Coast Guard

SIO0: Scripps Institution of Oceanography

NSF: National Science Foundation

NOAA: National Oceanic and Atmospheric Administration
GSC: Geological Survey of Canada
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ISOPACH MAP OF STRATA ABOVE ACOUSTIC BASEMENT IN THE BERING

by
M. S. Marlow, A. K. Cooper, A. W. Parker, and J. R. Childs

1979

MISCELLANEOUS FIELD STUDIES
MAP MF- 1164
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DISCUSSION

The reference horizons for the isopach map are the sea floor and the acoustic base-
ment observed on seismic-reflection profiles. The thickness of the sedimentary section
has been determined from time-depth regression equations. The following two equations,
one for the Bering shelf (water depth less that 200m) and one for the Bering Sea basin
(water depth greater than 200m) have been used to convert reflection times to thicknesses

ea’ W

Bering shelf: IT = 1.226 T + 1.033 T2 - D117 T

Bering Sea basin: IT = 1.29 T + 0.931 T2 - 0,073 T3

where IT = isopach thickness:

sea floor to acoustic basement (km)

T-= one-way reflection time from the sea floor to acoustic
basement (s)

These regression equations are based on the velocity-depth information derived from
sonobuoy seismic-refraction data recorded at locations shown on the "Seismic Refraction
' Station" inset map. The regression equation for the Bering Sea basin is the same as
that used by Cooper and others (1977). i
The isopach contours on the shelf (water depth less than 200m) are structure contours
on basement, uncorrected for the thickness of the overlying water column. The difference
between structure contours and isopach contours here will be minor because the water
depth is small in comparison with the large thickness of sediment and because the error
in picking acoustic basement and converting it to depth (thickness) is commonly 50-100m.

\ 62"“

Acoustic basement

The acoustic basement is the deepest coherent reflecting horizon that can be
identified on the vertical-incidence seismic-reflection records. The age and composition
of the rocks that form acoustic basement vary throughout the Bering Sea area:

Area Refraction Velocity Age Rock Type Reference
Outer Bering 4.9 to 5.5 km/s Mesozoic  Eugeosynclinal Marlow and others 1979
Q shelf* sedimentary Hopkins and others 1969
X Inner Bering - Mesozoic  Mainly igneous Marlow and others 1976
shelf* and Patton and others 1976
Tertiary
Bering Sea 4.8 to 6.0 km/s Mesozoic Oceanic Creager and others 1973
basin basalt Cooper and others 1976
Bowers and 3.3 to 5.1 km/s Early Altered island Scholl and othexs 1975
Shirshov ridges Tertiary arc volcanic

rocks

*The boundary between the inner and outer shelf lies along the landward edge of the
large shelf basins.

Sedimentary Section - Bering shelf and slope

Oaﬁ The sedimentary section, depicted by the isopach contours, includes various shallow-
water rocks that may range in age from late Mesozoic(?) to Holocene (Marlow and others,
1976, 1979). The only information on age and lithology of the offshore rocks is
derived from samples dredged from outcrops along the Bering Sea margin. The oldest
rocks recovered along the margin, from above the acoustic basement, are Eocene
diatomaceous mudstones; the acoustic basement includes rocks of Mesozoic age.
the large subshelf basins, the sedimentary sections are divisible into an upper
section (about 2- to 3- km thick) that is strongly reflective and a lower. sequence
(7- to 9- km thick) that yields weak and incoherent reflections. The upper strata
probably consist of Neogene diatomaceous sediment. The lower part is thought to

comprise older, locally derived, coarse clastic rocks that may be as old as Mesozoic
(Marlow and others, 1976).

Within

Sedimentary Section - Bering Sea Basin

“ The sedimentary section within the Bering Sea basin has been sampled at several
DSDP drilling sites to a maximum sub-sea floor depth of 700m(index map; Creager and
l / others, 1973). The sampled section ranges in age from Miocene to Holocene and consists
4 of diatomaceous ooze and mudstone with interbedded turbidite, ash, and occasional
J L i limestone layers. The lower part of the 2- to 9- km thick sedimentary section has not
been sampled; the oldest sediment, however, as inferred from projecting reflection
horizons to dredge areas, is probably early Tertiary to late Mesozoic in age.
\ In the Aleutian and Bowers basins, the upper kilometer of the sedimentary section
is a highly reflective unit that comprises diatomaceous oozes and turbidites (Ludwig
. and others, 197la; Rabinowitz and Cooper, 1977). A distinct change to a poorly
0\ ; | reflective unit occurs at this depth, a change that corresponds to a good refracting
horizon (V_ = 2,6 to 2.9 km/s; Cooper and others, 1978). This change corresponds to
a diagenet}‘.)i.c boundary between overlying diatomaceous ooze and underlying indurated
mudstone (Hein and others, 1978). The poorly reflective character of sedimentary units

below this diagenetic boundary indicates that these deeper units may all be diagenetically
altered.
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EXPLANATION

Isopach - showing thickness of strata above
acoustic basement, in kilometers. Contour
interval 1 km

Area of thicker strata

Area of thinner strata

200 Bathymetric contour. Depth in ‘meters

160

\62

\6

\6"\“ Bathymetric contours and shoreline from Schumacher 1976a, 1976b
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SEISMIC REFRACTION STATIONS

TWO SHIP REFRACTION STATIONS
A—ah Shor (1964) SIO

O—A  Ludwig and others (1971)

SEA

L-DGO

SONOBUOY STATIONS

¢ Hamilton and others (1974) USN, USGS, SIO
¢ Shor and Fornari (1976) SI0 For sale by Distribution Section, U. S. Geological Survey
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