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Eocene sediments deposited in a fore-arc located west of an ancestral Figure 1. Regional CTOSS-STée(?;:Jig?]I 1998
Cascade Range include acoal-bearing sequence covering much of the Puget- |
Willamette Lowland. To the west, these terrestrial deposits pass into marine Correlation Chart for Western Washington and Western Oregon
deposits beneath the Pacific Ocean . Syndepositional normal faulting and e oo || et eonn et st | s
strike-slip faulting are evident in several onshore sub-basins, which are e
iInterpreted to represent a transtensional setting. Eocene volcanism locally el NN _ ] ke [ S/
effected sedimentation. Eocene fluvial sandstones overlain by intra-formation ElN EEE gl 1 B RS 0 .
claystones are potential reservoir-seal couplets. Eocene coals and carbonaceous L il Kol | =T TN M Hh OO .;;s aaao See T K (A
claystones represent a potential gas-prone source interval. Onshore exploration | o e e B I et B P = | e TR e ;
has discovered small oil and gas accumulations. The most intriguing indication 1 | ot e A e ) TN | pe——— P gt 45 =
of an active petroleum system are oil seeps found on the coast of the Olympic R M e e | e R N I e L TR RS PR LA
Peninsula. To date, no source rock has been found that might generate these oils. e | R [ | | et | [SERE Figure 2. Geologic Map
Locally preserved sediments indicate that subsidence continued Into Y I AT - AT TR IMITY AT Ay e (1-7) Locations of offshore seismic data and cross-section.

Miocene and Pliocene time, and was followed in the Puget Lowland by extensive
Pleistocene glaciation.

Models of vitrinite reflectance data from wells located onshore indicate that,
from the Eocene to the Present, the regional geothermal gradient ranged from 28
to 41°C/km. The eastern margin of the Lowland was bordered by the Cascade
volcanic arc, and was subjected to advective heat flow.

At present, active faulting affects the region in several discrete zones. East-
west striking thrust faults are present in the Puget Sound region. Strike-slip
faults are present in western Oregon, where they continue offshore. North-south
trending thrust faults also occur offshore both Oregon and Washington. In the
southern Lowland, normal faults were modified by episodes of |late Eocene and
Miocene transpression, which resulted in mild inversion of older normal faults.
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Structures formed by early Miocene or earlier events may have trapped i ~ B
migrating hydrocarbons. Structures formed or modified by Holocene faulting i pesiir 11 Sk
very probably post-date hydrocarbon generation and migration. vouge TR g
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The Cascade fore arc Is located between the Cascade Range on the east and :
the subduction zone bounding the Juan de Fuca plate on the west. The fore-arc A © A
can be divided into three zones: the Puget-Willamette Lowland, the Olympic and i L

A A A

Coast Ranges, and the offshore shelf including the accretionary complex. Vancouver
Island lies north to the north and the Klamth Mountains lie to the south of the fore-arc.

Exploration began in 1890 with a well near well drilled near Everett, WA. Oil shows were Figure 3. Paleogeography of the Cascade Fore Arc (Niem et al 1992)

reported in this well, which was abandoned due to mechanical problems. Over 700 the present coast where they are represented by the Lincoln Creek, Keasy, and Bestendorf
subsequent wells reveal several Eocene sub-basins within the fore arc. The Mist formations.
field in northwest Oregon is the sole conventional discovery In the fore arc. Several Renewed uplift of the Coast Range in the early Miocene uplift is associated with deltaic
recent coal bed methane tests have not yet led to commercial gas production. sedimentation prograding over the underlying marine sediments within the Puget-Willamette
The fore-arc Iis underlain on the west by basalts of the Siletz and Crescent Trough. The topography of the resulting Coast Range was reduced in the central coast by 15
formations, erupted 62 to 48 Ma. These units may be interpreted as a predecessor Ma, when the Columbia River Basalt Group lava flows erupted from vents in eastern Oregon
to the later volcanic ranges erupted to the east. The 40 to 17 Ma volcanics of the and Washington. Units with the Grand Ronde Formation flowed down major rivers that
Western Cascades underlie the eastern fore-arc. The fore-arc subsided rapidly in the crossed both the Western Cascades and the Coast Range to reach the present-day Pacific
middle Eocene (Niem et al 1992). The Tyee Formation prograded north into the basin Coast. Wells drilled west of Astoria encountered the lavas within the middle Miocene interval.
from Klamath Mountains. The Chuckanut Formation was deposited in a wrench or (Figure 3c).
rift basin on the northern basin of the fore-arc. The volcanic units as well as coal- The fore-arc acquired its present topgraphy in the late Miocene, as the Olympic Range
bearing deltaic and marine sediments fill central fore-arc basin (Figure 3a). rose as a anticlinorium, and the High Cascades volcanoes erupted onto an rising Cascade
An angular unconformity within the upper Eocene (39 Ma) interval reflects a change Arch. Since the ?Pliocene, the normal faulting along east-west trends has effected the Puget
in the subduction zone (Niem et al 1992), coeval with the onset of Western Cascade Sound region, while northwest and northeast trending strike slip faults have effected the
volcanism and the subsidence of several sub-basins within the foreland. Sediments Willamette Valley and adjacent Coast Range. Begining about one million years ago, eruptions
shed from uplands in southwest Washington and western Oregon filled these basins of basalt lavas in the Portland sub-basin have created a volcanic field of shield volcanoes

(Figure 3b). Deep marine sediments deposited in sub-basins are preserved along (Figure 3d).



1 14010 fshot no ) 1500 %) 1700 1810 1900 2000 )

3 . WE
- =il EAST

OLYMPIC PENINSULA STRAIT OF JUAN DE FUCA ISLAND

e * ; — (]
: -; . _.'_'_u':-f_n':-S'-' u_hn'-lJ_".-".'ll"-"'F-—-n-—_'H-—.-“;__ _.q-—-..._—ll——-u‘._—.i‘-:_ﬂ'-.-ll.hl_—'- m—T—::E-T.-—F

L 4]
e ot - -...F-\.._“'_.' e Mgy - g - 1:,! g R
S |—'-';'-:':__I;"_ T mr ot '-:. X .. e T -.:..-,_ hJ_-.lIII:.l-.E' N - — ' 3 - _IIJ 1" Il_!:'-f._.’i L L = 0 E'_i'_l'“_j-..;,:i—-lﬂ'l'f‘-—_rr'..‘ .E
= 7 IRl T s "'I--...Z'-i:,..g_-‘:{:'; _ e I Y] SW

_'._;_-r‘:g!—_r_'.-‘.-l!—l .— J_."\_\.l-l_,._ g e S .\__

= F- e l"l e TR g L T T e — L _,-'l'- .'.-II
= Jﬁ%mﬁ --mﬁm i .ty 2 R St o) -.--'-?.-_"-;Lﬂ-'ﬁ}j:‘:-' 1
 ma -\.|_- = - e 5 -Ill '-\:."‘-Fh':’r e ! = . 1 =
lr_-.la“,.u—-_n't__rlf- e Cve 'y K

o

‘11'9,:5 1P o e R

Calawah Fault
¢ Crescent Thrust

HIGH

@
c
MAGNETIC =
Ly
Q
Q

02

The Juan de Fuca/Tofino Basin bounds the
north coast of the Olympic Peninsula and
extends beneath the Straits of Juan De Fuca.
«ea (3AS Seeps occur near the Washington coast
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Drilled in 1967, Pan Am well 141 found no reservoir above the Hoh Formation melange at 3,400' md. Thrusting toward the subduction zone Is
typical on seismic data in this portion of the shelf. Faults west of well 141 may be strike-slip faults, as interpreted by Snavely and Kvenvolden.
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Modified from Palmer and Lingley (1989) Figure 6-2 Schematic Cross-Section through Ocean City area

Grays Harbor basin well Medina-1 produced 12,000
barrels of oil. No source Is identified for this oil. The
well found reservoir quality sandstones in the
Quinault and Montesano formations. Seals are
present in this basin, but no regional seal has been
found above the Montesano Formation.
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Drilled in 1966, Shell well 150 tested 10.5 and 26 MMCFG/D from sandstones within the Hoh Formation melange. Mud diapirs normal faults that sole out in the Hoh Eormation.

arising from the Hoh Formation are common on seismic data acquired on this portion of the shelf.
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Drilled to 10,0007", the Unocal Grebe well en-
countered only bathyal siltstones In lower
Miocene through Eocene formations. The

]

f"" Stonewall Bank is interpreted by Yeats et al

(1998) as one of several anticlines formed
above west-vergent blind thrust faults. The
synclines flanking these features are filled
with Plio-Pleistocene strata, which rest un-
conformably upon the late Miocene. Growth
of the Stonewall anticline began 2-3 Ma, It Is
estimated that 1500 meters of sediment,
iIncluding lower Miocene strata were eroded
at the Grebe well (Yeats et al 1998).
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Modified from Yeats et al 1998
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