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Drill-Hole Information: Depth to bedrock is derived from three types of drilling
information: water well logs, exploratory oil or gas well logs, or logs from geotechnical
boreholes. State and Federal investigations of water resources of various Puget Sound
counties provide the majority of the water-well information used in this study (fig. 1).
0il and gas information comes from Livingston (1958) and is supplemented by inspection
, g 5l X \ of drilling reports filed with the State of Washington, Division of Mines and Geology.
chompain SRR \‘ \N{¥ 2% [ N\ Avordale Geotechnical drilling information is usually unpublished and was gathered by inspection
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Park (AR apd o) A L9 \d A ’ N U2 N e investigations for tunnels or underground water and sewer lines.
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Bedrock, interpreted from high-resolution seismic reflection records in Hood Canal,
appears as a high-amplitude return from an irregular surface with no apparent internal
reflectors. Nearby basalt outcrops and lack of stratification suggest that the bedrock
detected in Hood Canal is also basalt. The bedrock interface west of Seattle is
- represented by a marked unconformity between underlying slightly to moderately folded
Pine Lake Ailﬁk(ﬂi sedimentary and volecanic rocks and overlying poorly bedded to well-bedded flat-lying

| sediments. These undeformed sediments are presumed to correlate with the

‘ e 5 v \ ¢ E unconsolidated Quaternary section penetrated in nearby drill holes. Outcrop information
i 5 ( / 'O, o o N\ and limited lithologic descriptions from some exploratory oil wells confirm that bedrock
: i § N8 4 ‘ beneath the unconformity is mostly Oligocene and Eocene marine sandstone, shale, and
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Aeromagnetic information: Aeromagnetic coverage of Puget Sound (U.S. Geological
Survey, 1974, 1977) was used to infer the near-surface presence of volcanic rocks in the
area west of the Hood Canal bridge and in the Snohomish River Valley south of
Snohomish. No attempt was made to calculate depth of magnetic sources, but contouring
of drill-hole data was influenced by the presence of relatively high magnetic intensities
in areas where drill-hole information was lacking.
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DISCUSSION
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i (SOUTH) unconsolidated and se miconsolidated sediments are thickest in the Seattle area and in the

region northwest of Everett. The sediments thin noticeably under the south end of
Whidbey Island, near Edmonds, and in the Chittenden Locks area in northern Seattle, as
well as in the vicinity of bedrock outcrops around the borders of the quadrangle. The
bedrock highs in the Edmonds and Chittenden Locks regions have not been previously
570000mE  1.700 122 recognized. Additionally, depth to bedrock is generally as much as 400 m less in
Geology compiled by J.C. Yount and G.R. Dembroff in 1981 Admiralty Inlet than previously shown (Hall and Othberg, 1974). This pattern mimics the
medium-scale features depicted by Bouguer gravity maps of Puget Sound (Danes and
others, 1965; Rogers, 1970), on which bedrock deeps are associated with relative gravity
SCALE 1:100 000 lows and bedrock highs are usually coincident with gravity highs. The unconsolidated
1 " 0 1 > 3 4 5 NAUTICAL MILES sediment is either too dense or not thick enough, however, to explain the entire gravity
Ca—=-momoe— : = = , anomaly in the Seattle and Everett lows (Dane$ and others, 1965). This observation
1% 0 1 2 3 4 5 STATUTE MILES indicates that thick sections of Tertiary sedimentary rocks make up much of the
B EREES—— e e AREA OF MAP underlying bedrock in these areas of low Bouguer gravity.
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APPROXIMATE MEAN ' ' ' ' Steep depth-to-bedrock gradients closely coincide with major geophysical
WP 1958 lineaments which have been interpreted as faults (Gower and Yount, in press).
A A' 123900 12990(" Apparently, Quaternary sedimentation patterns are influenced by these structures and
on ! v suggest that differential vertical motions have taken place during the past 2 million
4800 @ . " years. Such vertical motions could be tectonic, with faulting along the major west-
o . trending structure that bounds the south side of the Seattle low and with uplift along the
. southern Whidbey Island and Edmonds highs. The vertical motions also could be
accounted for by differential compaction of unconsolidated sediments across previously
existing Tertiary bedrock topography. Repeated glaciation of the Puget Trough (Crandell
and others, 1958) may have selectively eroded sections on bedrock highs and deposited
material in the lows to further enhance the coincidence of Tertiary structures and young

sedimentation patterns.

: ! ‘gSou@xwm </
/ ] O ¥
o L“'S'Q"'“ N Point

99 A
b 2o N

__Fernwood

47°30'

/ VI ) L A gﬁthyslope‘/; | Passgge Renton : -\w

400 11 500 000 FEET (NORTH) R W ' 11 450 TR l1 550 ; R2E 30" (TACOMA) ‘ ) R3E RAE RS E 1600000 FEET (SOUTH)

973

1990

47°30*- -
T R2WIi1
123°00" Base from U.S. Geological Survey, 1

TRUE NORTH

500 + ' = 5

Sea leveld-

REFERENCES

-500

Ay ‘ , Anderson, H. W., Jr., 1968, Ground-water resources of Island County, Part II: Washington

. v (State) Division of Water Resources Water Supply Bulletin no. 25, 317 p.

Crandell, D. R., Mullineaux, D. R., and Waldron, H. H., 1958, Pleistocene sequence in
southeastern part of the Puget Sound Lowland, Washington: American Journal of
Science, v. 256, p. 384-397.

Dane$, Z. F., Bonno, M. M., Brau, E., Gilham, W. D., Hoffman, T. F., Johansen, D., Jones,
M. H., Malfait, B., Masten, J., and Teague, G. 0., 1965, Geophysical investigation
of the southern Puget Sound area, Washington: Journal of Geophysical Research, v.
70, no. 22, p. 5573-5580.

Garling, M. E., Molenaar, D., Van Denburgh, A. S., and Fiedler, G. H., 1965, Water
resources and geology of the Kitsap Peninsula and certain adjacent islands:
Washington (State) Division of Water Resources Water Supply Bulletin no. 18, 309 p.

Gower, H. D., and Yount, J. C., 1984, Seismotectonic map of the Puget Sound region,

-1000

Elevation (meters)

-1500

Vertical exaggeration X 4

OROHARD.

Washington: U. S. Geological Survey Miscellaneous Investigations Series Map I-
47°30" —— 1613, scale 1:250,000 [in press].
Figure 1.—Sources of depth-to-bedrock information, Seattle 30' by 60' quadrangle. Grimstad, Pedar, and Carson, R. J., 1981, Geology and ground-water resources of eastern
Water resource investigations: Jefferson County, Washington: Washington (State) Department of Ecology Water
1. Newcomb, 1952, Snohomish County Supply Bulletin no. 54, 125 p.
2. Anderson, 1968, Island County Hall, J. B., and Othberg, K. L., 1974, Thickness of unconsolidated sediments, Puget
3. Grimstad and Carson, 1981, eastern Jefferson County Lowland, Washington: Washington (State) Division of Mines and Geology Geologic
4, Garling and others, 1965, Kitsap County Map GM-12, scale 1:316,800.
5. Sceva, 1957, Kitsap County Hays, W. W., 1980, Procedures for estimating earthquake ground motions: U. S.
7. Liesch and others, 1963, northwestern King County Geological Survey Professional Paper 1114, 77 p. - _
8. Lugzier, 1969, southwestern King County Langston, C. A., 1981, A study of Puget Sound strong ground motion: Bulletin of the
Seismological Society of America, v. 71, no. 3, p. 883-904,
Geotechnical investigations: Liesch, B. A., Price, C. E., and Walters, K. L., 1963, Geology and ground-water resources
6. Yount, 1983 of northwestern King County, Washington: Washington (State) Division of Water
Resources Water Supply Bulletin no. 20, 241 p.
Marine seismic investigations: Livingston, V. E., Jr., 1958, 0il and gas exploration in Washington 1900-1957; Washington
A. Western Geophysical line Pg. 71-20 (State) Division of Mines and Geology Information Circular no. 29, 61 p. :
B. Western Geophysical line Pg. 71-21 Luzier, J. E., 1969, Geology and ground-water resources of southwestern King County,
A ’ C. Western Geophysical line Pg. 71-22 Washington: Washington (State) Division of Water Resources Water Supply Bulletin
A D. Western Geophysical line Pg. 71-23 no. 28, 260 p. :
000 E. Western Geophysical line Pg. 71-25 Newcomb, R. C., 1952, Ground-water resources of Snohomish County, Washington: U. S.
< L - F. Western Geophysical line Pg. 71-26 Geological Survey Water-Supply Paper 1135, 133 p. ' '
= 'a G. Western Geophysical line Pg. 71-27 Potter, P. E., and Pettijohn, F. J., 1977, Paleocurrents and basin analysis (2nd Ed.):
S5 iiehimliia : — T ———1—Water H. USGS high-resolution line Springer-Verlag, New York, 425 p.
o2 I. Western Geophysical line Pg. 71-42 Rogers, W. P., 1970, A geological and geophysical study of the central Puget Sourd
g B -1000 J. USGS high-resolution line Lowland: Seattle, Wash., University of Washington, Ph.D. dissertation, 123 p.
2 E K. USGS high-resolution line Sceva, J. E., 1957, Geology and ground-water resources of Kitsap County, Washington:
ke L. USGS high-resolution line U. S. Geological Survey Water-Supply Paper 1413, 178 p.
M. USGS high-resolution line Shakal, A. F. and Toksoz, N. N., 1980, A mplification and attenuation of site structure:
N. USGS high-resolution line Puget Sound strong motion [abs.]: Earthquake Notes, v. 50, p. 20.
Snavely, P. D., Jr., Gower, H. D., Yount, J. C., Pearl, J. E., Tagg, A. R., and Lee, J. W,
1976, High resolution seismic profiles adjacent to Whidbey and Fidalgo Islands,
Washington: U. S. Geological Survey Open-File Report 76-187.
Snavely, P. D., Jr., Gower, H. D., Yount, J. C., Tagg, A. R., and Lander, D. L., 1977,
High resolution seismic profiles in Hood Canal and southern Puget Sound,
b b Washington: U. S. Geological Survey Op.en-FJ'le Report 77-195.
MAP SHOWING DEPTH TO BEDROCK IN THE SEATTLE 30’ by 60° QUADRANGLE, WASHINGTON TN A T e ik S
J \3% QESTON v ; Washington: U. S. Geological Survey Open-File Report (unnumbered), scale
' 1:125,000.
N\CA s 109 , , 1977, Aeromagnetic map of the northern and eastern parts of the Puget Sound area,
By DEC 6 1965 * Wasr;ington: U. S. Geological Survey Open-File Report 77-34, scale 1:125,000.
Yount, J. C., 1983, Geologic units that likely control seismic ground shaking in the
J C Y t Glen R Dembroff \\ greater Seattle area, E Earthquake ha‘zar‘ds of the Puget Sound region,
amCS . Oun ’ Il . ’ ( / R R I\,?}" ; Washington: U. S. Geological Survey Open-File Report 83-19, p. 268-279. M &34)9\
and Greg M. Barats Se 18y
Interior—Geological Survey, Reston, Va.— 1985 < I

1 9 8 5 For sale by Branch of Distribution, U.S. Geological Survey,
Box 25286, Federal Center, Denver, CO 80225

MF- |69,



