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INTRODUCTION

The purpose of this report is to present the

Formation (Rau, 1970). From data of the
present report, equivalent strata are known to

California basins has also undergone similar
studies by numerous workers and was recently

presented in this report.
Printing of this report was funded by

Earth Resources Geologic map GM-24,
scale 1:62,500.

x : s extend southward in the subsurface at least to reviewed by Haller (1980) in his comprehensive contributions from the Weyerhaeuser Compan Rau, W. W., 1980, Washington coastal geolo,
available downhole data from Washington the Ocean City area. Furthermore, they are studies of the Pliocene of northern California. and the Pacific section of the Ameficai between the Hoh ang Quillayute gﬁfive,g;f EXPLANATION
coastal well?al and ltO Efaphifag!f (‘;‘d"'me known to be extensive on much of the adjacent Zones based on the occurrence of foraminiferal Association of Petroleum Geologists. Washington Division of Geology and
possible correlations Jetween\;; o aseh "?) N continental shelf off Washington (Grim and congregations containing so-called “guide” fos- Earth Resources Bulletin 72, 57 p.
interpretation of thgse data. Most "f..t e 3’;:‘3 Bennett, 1969; Snavely and Pearl, 1975 sils have been established from which formal REFERENCES CITED Rau, W. W.; Grocock, G. R., 1974, Piercement
information comes from records on file in the Snavely, Pearl, and Lander, 1977; Snavely, stages were developed for the late Miocene and structure outcrops along the Washington
Division of G?\TI‘JE}’ Ia;;d Earth IRQSS;%“”"E""' personal communication; and unpublished re- Pliocene strata of California. Although the Bergen, F. W, Bird, K. J., 1972, The coast: Washington Division of Geology
Department_ “f atural Resources. In 1968, an cords on file with the Division of Geology and Washington late Miocene-Pliocene sequence biostratigraphy of the Ocean City area, and Earth Resources Information Circular
ln}'{}_rljnal. Slmll&f study was prepared g? a Earth Resources). has received considerable investigation by bio- Washington: i-’mceedings of the Pacific 51, 7 p.
Division Open-File Report (Rau 19,5311- mce . stratigraphers, far less data, restricted largely to Coast Miocene Biostratigraphic Symposi- Snavely, P. D., Jr.; Brown, R. D., Jr.; Roberts, A.
that time new data have become a»"alla_ le l:r‘ﬂf_ﬂ Age and Correlations the subsurface of the Ocean City area and the um; presented at the 47th Annual Pacific E.; Rau, W. W., 1958, Geology and coal re- e
both additional wells and surface studies. This Although foraminiferal biostratigraphy and outcrop area of the type Quinault Formation, Section S.E.P.M. convention, March 9-10, sources of the Centralia-Chehalis district,
mformfatlon = h?re used to update and paleoecologic subsurface studies have been have thus far been available for study than in 1972, Bakersfield, California, p. 173-191. Washington: U.S. Geological Survey Bulle- WELL HEADINGS LITHOLOGIC AND STRUCTURAL
formalize the previous report. %onducbed on rocks of the type Quinault the California basins. Much additional data, Gower, H. D.; Pease, M. H., Jr., 1965, Geology of tin 1053, 159 p. SYMBOLS
ormation (Rau, 1970) and equivalent primarily from offshore areas of Washington, the Montesano quadrangle, Washington: Snavely, P. D., Jr.; Pearl, J. E., 1975, Pacific
GEOLOGIC FRAMEWORK subsurface strata (Bergen and Bird, 1972), there will be necessary before a biostratigraphic U. 8. Geological Survey Geologic cor;tinemél m‘argin (iVashir;gL{m)‘fnUS
Two major rock units separated by a regional still rt_amaing much to be deve]ope‘d concerning framework comparable to that of California can Quadrangle Map GQ-374, scale 1:62,500. Geological Survey Research 1975: U.S.
unconformity of late middle Miocene age are the biostratigraphy, as w_ell as biochronology, realistiga]ly be @evelnped for the Washingtpn Grim, M. S; Bennett, L. C., 1969, Shallow Geological Survey Professional Paper 975, Conti tal Oil C o S o s
known to underlie much of the Washington paleoecology, and correlations of these strata to late Miocene-Pliocene sequence. Many species seismic profiling of the continental shelf p. 128. ontinental Qil Co. Peratur = — T -
coaatal area. The older tocks encountered below tht_}se of cth_er basins. The piaqement‘uf th_e late (guide fossils) meaningful to the biostratigraphy off Grays Harbor, Washington: University Snavely, P. D., Jr.; Pearl, J. E.; Lander, D. L., GRAYS HAR Bo R NO. 1 Well name =2 rraad g et
the unconformity are referred to as the Hoh Miocene-Pliocene boundary in Callforma‘se- of California sequences are present in of Washington Department of Oceanogra- 1977, Interim report on petroleum 8 Permii or file tit = - COUNTY
rock assemblage (Rau, 1973, 1975, 1979, 1980). quences, where numerous and detailed Washington strata and some display similar phy Special Report no. 41, p. 72-92. resources potential and geologic hazards sec 24, TI9N. RIZW Location Mud, mudstone, Fossiliferous strata
They are known to rénge % age from middle investigations have been conducted over a stratigraphic ranges and relations with each Haller, C. R., 1980, Pliocene biostratigraphy of in the outer continental shelf—Oregon 1954 Date drilled claystone, and shale
Eocene to early middle Miocene. The younger p?ﬂod pf many years, is still very much 'under other as is recorded in California. However, California: American Association of Petro- and Washington Tertiary province: U.S. ==
rocks found above the unconformity are of late discussion Altalier, 1030). It therefare ia wof others show ranges and relations that are leum Geologists Studies in Geology no. 11, Geological Survey Open-File Report 77- Sty e NN Vertical Scale
Miocene and Pliocene age and in places extend surprising that differing views are apparent anomalous to that recorded in California _p. 183-341. _ ) 282, 64 p. 2395" T.D. — Total depth of well in feet Sl — e ——— it
into the Pleistocene (Rau, 1970; Bergen and among biostratigraphers as to where this sequences. Thus, even though there is a distinct Kleinpell, R. M., 1938, Miocene stratigraphy of Wagner, H. C., 1967a, Preliminary geologic map ey ]
Bird, 1972). All wells aré vertically arranged on boundary should ‘be placed in the similar similarity to the overall stratigraphic California: American Association of Petro- of the Raymond quadrangle, Pacific PETROLEUM SHOWS Cileareota or
the chart to show their relation to the late sequence of Washington. Most workers would occurrence of species, precise correlations to leum Geologists, Tulsa, Oklahoma, 450 p. County, Washington: U.S. Geologic Survey HEk B . Siltstone ti trat °
middle Miocene hiatus, represented by a agree that at least some of the lower strata of California biostratigraphic units are not made Kleinpell, R. M., 1980, The Miocene Open-File Report 67-265, scale 1:62,500. coneretinnary Surala JEFFERSON -
horizontal line. ' this ”qt!letl]';ce are lathigcene in z_asee ania ‘:hTt usua]ly;lwztho_l;t. I:]nrr:je ::s_t:rvatton.l_ﬁa]sectl }:";, :Ee stratiglraphy of Cgli&gnia revilsited, with Wagner, H. C., 1967b, Preliminary map of the : o —
some o e upper strata are quile certainly presently avallable data it seems likely that the special sections 5. Hornday, A. D. South Bend quadrangle, Pacific County, a5 s — [ERT -
HOH ROCK ASSEMBLAGE Pliocene in  age. However, various development of provincial zones for the entire \55"9“_ and A?r Tipton: Aymerican Washington: qu_s_ gGeolcgical Surve)y e v e =
R interpretations, all well founded, have been Washington sequence, much like that already Association of Petroleum Geologists Stud- Open-File Report 67-266, scale 1:62,500. = POty |
Hoh rocks are largely deep water (bathyal or expressed as to where, within a _tthk interval deve]qped for the Ocean Cl‘-}" area by Bergen ies in Geology no. 11, p. 1-182. Wells, R. E., 1979, Geologic map of the Cape Sundv: Siltstons or . d d , |
deeper) marine sedimentary rocks and are between, to place the Miocene-Pliocene bound- and Bird (1972), will best provide the necessary Pease, M. H.; Hoover, Linn, 1957, Geology of Disappointment-Naselle River area, Pa- 0il -'Jy s Very distorted, fractured, sheare o _ B
believed to be allochthonous to the North ary. framework for accurate correlations, at least on the Doty-Minot Peak area, Washington: cific County, Washington: U.S. Geological slity: sandstone rock with slickensided surfaces L =
American Plate, having been accreted to the In recent years, two basic views are the stage level, to California late Miocene- U.S. Geological Survey Oil and Gas Survey Open-File Report 79-389, scale and calcite veins; “gougelike” b ﬂ
continent from the (oceanic) Juan de Fuca reported—Rau, 1970, on the type area of the Pliocene sequences. Investigations Map OM-188, scale 1:48,000. ) . ; AESE RVATION =
Plate (Rau, 1973, 1975, 1979). Many of these Quinault Formation exposed between Point On the basis of data available to us, in the 1:62,500. Wells, R. E., 1981, Geologic map of the eastern Bus-and-ail materials; sedimentary breccia N /‘/U/“ i — 500
rocks are turbidite sequences and are largely Grenville and Raft River, and Bergen and Bird, present report the occurrence (usually highest Rau, W. W. 1966, Stratigraphy and Willapa Hills, Cowlitz, Lewis, Pacific, and E —
graywacke clastic sedimentary rocks where 1972, on the subsurface rocks of the Ocean City occurrence) of a few of the most reliable species Foraminifera of the Satsop River area, Wahkiakum Counties, Washington: U.S. YYYYY [
fossils are rare. Although comparable in age, area to the south. Rau suggests that most of the are indicated and correlations are shown from southern Olympic Peninsula, Washington: Geological Survey Open-File Report 81- Sandstone e fim =
lithologically Hoh rocks are generally distinct type Quinault Formation is Pliocene in age with well to well. It is anticipated that with Washington Division of Mines and 674, scale 1:62,500. ceay oy GRAYE -
from the fossiliferous shallower water (upper only a lowermost part extending into the upper additional data future studies will greatly Geology Bulletin 53, 66 p. ELECTRIC LOG DATA.GENERALIZED Y = ™ S -
bathyal and shelf) deposits of the inland areas Miocene. Bergen and Bird suggest that all enlarge upon and refine the ability to present Rau, W. W., 1967, Geology of the Wynoochee SRR DRteRtl Bt Sd8) ° 'c';'-‘.’-o-'- Volcanic ash: Tuff . -~
of western Washington (Pease and Hoover, except an uppermost part of the strata detailed correlations within the late Miocene- Valley quadrangle, Grays Harbor County, Resistivity (right side) i co.-..0 COUNTY B
1957; Snavely and others, 1958; Gower and overlying Hoh rocks in the Ocean City area, are Pliocene sequence of Washington and to Washington: Washington Division of a At B
Pease, 1965; Rau, 1967; Wagner, 1967a, 1967h; late Miocene in age and refer them to the Mon- correlate, at least to the stage level, to the Mines and Geology Bulletin 56, 51 p. Conglomerate
and Wells, 1979, 1981). Hoh rocks have tesano Formation, of which the type area is California late Neogene sequence. Rau, W. W., 1968, Correlation chart of coastal LITHOSTRATIGRAPHIC UNITS & =
undergone much tectonism as they are exposed inland a few miles to the east. They wells (in Washington): Washington Divi- Hoh rock assemblage or gravel L— 1000
complexly folded and faulted into large blocks further equate most of the post-Hoh rock strata sion of Geology and Earth Resources 8 ~ -7 Voloinic waclks  Basal
of sedimentary rock sequences separated by of the Ocean City area to the type Quinault For- ACKNOWLEDGMENTS Open-File Report 68-1, 1 chart. Line dashed and queried where extent uncertain; -—— - GRAYS HARBOR
numerous major zones of tectonic melange. In mation exposed along the coast to the north, - Rau, W. W., 1970, Foraminifera, stratigraphy, name queried where identity of unit is uncertain —
places melange materials are believed to have thus suggesting a late Miocene age for much of The downhole data and samples supplied by and palececology of the Quinault ey
migrated diapirically within the Hoh rocks, as the type Quinault Formation. numerous petroleum companies to the State of Formation, Point Grenville-Raft River _
well as into overlying younger strata (Rau and In this report we refer essentially all coastal Washington am:l placed on file in the Division of coastal area, Washington: Washington Di- GEOLOGIC AGE ) Carbonaceous strata
Grocock, 1974). post-Hoh rock strata to the Quinault Formation Geology and Earth Resources have been the vision of Mines and Geology Bulletin 62, . early Miocene, (Saucesian Stage) ——? Fault

LATE MIOCENE-PLIOCENE
SEQUENCE (QUINAULT

because sections penetrated by the various
coastal wells provide a reasonably reliable and
closely spaced source of data for correlation

major source of basic information for this
report. Acknowledgments are therefore extend-
ed to those companies whose wells are here rep-

41 p.
Rau, W. W., 1973, Geology of the Washington
coast between Point Grenville and the

Range line solid where confirmed by foraminiferal
data; dashed and queried where inferred; no data

WILLAPA

FORMATION) from the type Quinault area to surrounding resented. Special thanks are given to the Union Hoh River: Washington Geology and available where age is not indicated T
subsurface areas. However, because it is beyond Oil Company of California, thrﬁuglh the Earth Resources Division Bulletin 66, 58 WASHINGTON
These younger strata lie unconformably on the scope of this report to resolve which of these arrangements of Arthur Lewis, for the loan of p. e n : ik
Hoh ruckys. 'I‘iey are moderately folded and strata are late Miocene or Pliocene, we refer the additional materials for study. Rau, W. W, 1975, Geologic map of the CORRELATION LINES Unconformity FACIEAE
faulted and consist of siltstones, sandstones, entire sequence to undifferentiated late Mio- Discussions with, as well as constructive Destruction Island and Taholah quadran- --—'"""".-_-?, ) COUNTY
and conglomerates and represent marine cene-Pliocene. comments by Alvin A. Almgren and Gregory H. gles, Washington: Washington Division of Based on c]cvln’c‘lug andior) lithologic data; queried
bathyal to littoral conditions of deposition. The late Miocene foraminiferal bio- Blake of the Union Qil Company of California, Geology and Earth Resources Geologic where uncertain ceaie
Their known onshore outcrop area is confined stratigraphy of California, which was Fred W. Bergen of the Shell Oil Company, Map GM-13, scale 1:62,500. Buliming rostratd _ = & s s

to a 12-mile-long coastal area between Point
Grenville and the Queets River, extending
inland no more than 2 miles (Rau, 1975). Here
they constitute the type area of the Quinault

Mordello L. Vincent et al

OLYMPIC NO. 1
(QUILLAYUTE PRAIRIE)

formalized by Kleinpell in 1938 with recent
revisions in 1980, has developed over many
years of intensive study of much material by
numerous workers. The Pliocene of the various

Parke D. Snavely and Ray E. Wells of the U.S.

‘Geological Survey, and Dana B. Braislin and

James D. Moore of Olympia, Washington, have
aided much in formulating interpretations

Rau, W. W., 1979, Geologic map in the vicinity
of the !ower Bogachiel and Hoh River
valleys, and the Washington coast:
Washington Division of Geology and

Based on highest oceurrence ol listed foraminiferal
species; queried where unknown

Leslie Petroleum Co;

Hoh River Oil and Gas
Development Co. with

Balco Patrolaum Gorp. General Petroleum Co.

El Paso Products Co.

LACEY NO. 22-1
299

Coyy,
Maig RIVER

WELL LOCATIONS

Olympic Petroleum Co.

(SHEET 1 OF 4)

between 4,952 and 5,000 feet recovered 325 feet
of slightly gas-cut mud.

CM-8 Eastern Petroleum Co. Sun 0Qil Co. MILWAUKEE LAND NO.I-I e Indian Oil Co. (Quinoult Oil Co.
M SOLEDUCK NO. 1 BLOEDEL-RUDDOCK 209 SIMS NO. 1 Eizcid Se_mtt'.e sec 22, T26N,RISW Union Oil Co. of California C.C. COOK-QUINAULT NOS.1and 2 QUlNAULT[ NOS. 1and é
1932 287 ' CM-10 Eastern Petroleum Co. Union Oil Co. of California sec 1, T27N, RI4W (GILKEY NO.1) oh Associates 1974-75 MILWAUKEE LAND CO. NO. 1 J-18 and J-19 -
Ve SNEw SNIFFER-FORKS NO. 1 RAYONIER NO.1 1966 J-4 BARLOW NO. 1 . . . sec.35,T24N.RI3W GH-3 ond GH-4
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= o g< —— o= c ( the first 100 feet penetrated was mud and is
8 @ =} = S b believed to be sediments extruded from the
= g T T o S — stz o seep. The next 250 feet of section drilled is
5 o o e [T = SRR el described largely as conglomerate, soft
T 2 e A - . ﬂ qE, sandstone, and gray sandy shale. The authors
—~ | o 5 [ = S of n interpret this lithologic description as part of
o = o = I s ‘”< < ¥ e :
o ‘o = o T I Skt g ) L o the Quinault Formation. The remaining section
s E : = f S 5 % penetrated is described as black shale, hard
= + o @ I R £ o sandstone, and thin “limes” with considerable
g L o 2 lis ! - - ? | o = gas. This part of the section is interpreted as a
; . ; o ; x R ey [ o = oo £ f the Hoh rock mblage. An earl
- : 3 ; o = ] L = T 5 part of the Hoh rock assemblage early
fr:;alﬁzlew;ﬁh;’::gﬁrigfs:;ﬁ 1;;;;:;;3“::5? N o = Bl 1', =5 2 =3 ? = T Miocene foraminiferal fauna is known from the
s 2 S (=] _ 2 d at th d therefore th
ey e tht the seqvnts pcted - £ ! i : e el o o sy oo
]argely'sﬂts@(me with an occasional sandstone T o HIR g' sgs. A Anilysis niade in 1962 of wak foms thie
bed. Oil stains and odor are noted throughout g — ey i 7] well indicates that the 2as s over 99 persent
the descriptions. No paleontologic studies have N a s 5 2000" siethais B o
vet been conducted on cuttings from this well. : o, o' =D - i . ’
Geologic mapping indicates that rocks of the s ":_‘T’_"‘Haml | . 5 = -+ + |-2000
Hoh rock assemblage underlie the | o = N 8 o
penetrated (Rau, 1979). | ~ 218" 7.0 & A 2 = SO
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e o | Records show that 12 wells were drilled in the o S| 5 wn
wo [ ce— vicinity of the Jefferson oil seep. The first two & @ = | 5
RECORD \_ 2350' 0. were drilled between 1913 and 1919 a short o o 'E
distance south of the seep, and the remaining g 2 @ @
wells were drilled in the 1930's in the immediate o | & w) e
. . vicinity of the seep. Most of the wells were less n o < b1 r
This well was cored at frequent intervals. than 1,000 feet in depth. The greatest depth o 2 2| =
According to descriptions of these cores, a was penetrated by the Sims No. 1 (Gilkey No. 1) x S 8 Sl do T
sequence of badly fractured and sheared well to a total depth of 2,155 feet. Records for S| e =@ =] ’ S =
sandstone and siltstone was penetrated. this well are the most complete of the group and - | = =2 2 s
AT Although firmed, Foraminifera of th it i fve of 2 & -
though unconfirmed, Foraminifera of the therefore it is presented as representative of < = o £ @
Oligocene Zemorrian Stage are reported from them. Substantial petroleum shows are :g = = s $< -
tShe ]“\;’er ?3‘}'11 and of the M::UC}EI"E Sﬁ“"—‘%iﬂ“ recorded for this and other wells of the area. o P - SR
G ¥ ta i e L t ¥ 4 x .
This is the northernmost well on record near P gt TR0, bhe UPDEr part ol he we BﬂSE&d ‘T]ndm'?PPmRiﬂf Rautugfgjélthﬁ?gc \L:'ellﬁl_ o S| | L
the Washington coast. Available information g :‘;f::wn: 2am;:m?w a;ied ss:;:feumnglﬂmem?e = = sl
consists of a brief and very generalized = @ > ! : = 2 = S L |3000"
: : e o o - o of the Hoh rock assemblage. All fossils from sou! @ [=] -X- e
lﬂ.ho_iog]c _l:lescr:ptmn. No data exist on the E 4 = surface collections in these rocks indicate an = | 2
specific kinds of rock penetrated. However, @ o : x ; i —~ ’ 5
ks of the Hoh K bl el e & g;m., 5 £ early Miocene age. Structurally the wells were - ! see Two closely spaced wells were drilled in the
rocks of the Hoh rock assemblage are believe & he : i B 4 e st
to indsiii tha: asda @ located on what is interpreted as the south and s s vicinity of Queets, one to a depth of 1,412 feet
) x 0 possibly overturned flank of a steeply plunging he i & s« e and the other to 3,010 feet. Both wells were
o @ anticline. Furthermore, a major melange thrust St 5 — ‘B % Pt cored at frequent intervals. Core and cutting
% With the exception of a sandstone unit near T zone is believed to lie beneath the structural [ et T 3 j=) i descriptions indicate that the rocks penetrated
= the top, this well penetrated a thick sequence of ° block in which the Hoh wells were spudded. e an e were largely fractured and calcite-cemented
T siltstone interbedded with oceasional thin beds Because lithologic descriptions of rocks 3t s w o~ siltstone with interbedded sandstone. Records
of sandstone. No cores were taken, but frequent r= encountered in these wells are largely limited to - | = further show that Foraminifera were common.
reference to calcite and some pyrite throughout g the terms “shale, sandy shale, and sandstone,” = - i Apparently, based on these fossils, the upper
cuttings descriptions suggests secondary re- it is not apparent whether any of these wells - b 'I' 1,000 feet of rocks drilled were referred to the
placement of fractured or broken rock. No data actually penetrated into melange rocks. gt B N 4 “Astoria Formation.” Although no Foraminifera
are available on the age of the strata penetrat- piiored I are presently ava_llable for st}ld){, the authors
ed. e interpret this assignment to indicate an early
=T Miocene (probably Saucesian Stage) age.
3802' QOutcrops are limited in the immediate area of
. 8, ) the well sites but a large area to the north, pri-
. =] . marily of siltstone, is mapped as part of the Hoh
I = 0;_) rock assemblage (Rau, 1975).
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- e ol e il c . . . . .
= f——— By & Surface information in the immediate area of
s According to available log data, the Barlow e this well is limited due to extensive surficial
sl b i T cover in the Hoh River valley. The outerop area
of : ; : : : == o WELDON W R.AU AND CAR L R MCFARLAN D No. 1 well penetrated a series ."'l siltstones, of Hoh rock of the Fossil Creek anticline lies
e the nine wells drilled in the immediate o sandstones, and conglomerates, Several shows over 1 mile to the north (Rau, 1979). Only a
vicinity of Forks, the Sun 0il Co. Bloedel- — — — of oil and gas and at least one coal bed are re- lower vart of the &6 uénce erlletratea G }tlrhe
Ruddock is the deepest. Furthermore, more in- S 1982 ported. Recent mapping (Rau, 1979) places the Milwal?kee Land weI?is o ui\]:aient te Strata af
formation is available from it than other wells well in a major structural block of a sequence of carl Miocer;e ek nseg in the Fossil Creek
of the area. Rocks penetrated in this and other Hoh rocks. Its location is on the southwest flank 55 struiture Stratf of I‘I)]idd]e Miocene (Relizian
wells of the Forks area are regarded by the of the steeply plunging Fossil Creek anticline. s718' 1.0, Stage) a.e ez vk hnow in the: arén. 4o the
authors as a part of the Hoh rock assemblage. Data on fossils from both surface collections of \_ ) ;] nrfh of fhe well. In viewof the difference in the
Lithologic descriptions indicate that the entire this structural block (Rau, 1975, 1979) and from W total canweof the seé of the seuks of the ressh
thickness penetrated is a sequence of the well itself indicate that the entire rock Fossil Cgreek 3tru(;gtural block and the bedss:
interbedded sandstone and siltstone. Broken sequence penetrated is early Miocene Detailed lithologic descriptions indicate that enstiated in the Milwaukée Land well It mey
or fractured sandstone is reported in places in (Saucesian Stage) in age. this well penetrated a sequence of claystones This well was cored extensively and therefore Ere“ be that the well was dsilled in stl"uctura}I
the‘ 10we1: part of the “fe“' ; gnd siltstones  with two major sandstone considerable data are available on the lithology, block distinct from that of the Fossil Creek
Foraminifera of Miocene and possibly intervals, one between 2,500 and 3,200 feet and indicating: that-a sequence:of -siltstone and tryebir
Oligocene age (Saucesian, Relizian, and This is the deepest onshore coastal well north the other between 4,900 and 5,700 feet. The i dawng was pe n?t rateds Sevaral divable g PL‘“: ﬂl;e' oie: the Hok River Pault. hropesed
Zemorrian Stages) are reported from intervals 1 eooo’ of the Ocean _Cily area. No i'.’f”rmatim is latter appears to be an interval of interbedded intervals are described as fr‘actured and Hadlv b ]%Zm e;:l hi:' 1979 map, se ar:tes‘ﬁ;e I:ncks
between depths of 1,180 and 1,365 feet. Eocene available from it on the geologic age or the sandstone with siltstone rather than one major sheared rock and may represent zones of Hoh gnetr ted by the well };;’Id ?he strata of the
Foraminifera representing the Narizian and lithology of the rocks penetrated. Lithology sandstone unit. melange. Records ind{catt? that the lower 1,000 1?‘(1 il aCr ky tructural block. The nearest
possibly Refugian Stages are known from indicated in the column represents The available paleontologic data for this well feet of ihe well penetrated mostly sandstone o efe H ; ks known to be as youn
intervals between depths of approximately interpretations by the authors from “E” logs. is not greatly diagnostic of age other than to Foraminiferal gata from fre ugnt intervalg ex%{:islur;[p : {]ﬁocl'b‘ n(ét ()}cr{ s yut sg{:s
4,000 and 4,900 feet. ~ 8210 1.0 According to mapping by Rau (1979), the well . generally indicate an early or middle Miocene indicate that the well enetrateg a-sequence: of T' i g & :?;ene t]f 'm?h Kaglel k’r;{':; Loy
was drilled in a major structural block of age. Lithologic information suggests that the beds ranging in 8gep feom Imiddleinocene Thmulsessu?ataeesnuuivaiiannt :; L;o&:}:c ene]n:g:t:ée;
sedimentary rocks of the_ Hoh rock assemb{age. rocks are general]y‘typical of the Hoh rock as- (Relizian Stage) at the top, through middle and the Mi]waukej well wias Ba mur‘: cornsletaly
No surface data on fossils have been obtained semblage of the region as mapped by Rau (1975, sarle Micoans (Saucesian‘Sta £) ihd pessibl tad in that J pletely
from this block. However, it is believed to have 1979). However, it is not known which sequence int 0}' Oligocene (Zemorrian gtage ) dgwn t.;\: re[g:::g canZIati‘a;nsarI::e;e d on “E* logs wnd
gle'?rgar?l;dz?};mssior?: ;E?sth;rts:g z‘;mb];’:;:':li: Ein;i\;i:ﬂ }E;::;sle "Es‘t‘mfwra:mé)lol?t‘;olr\:g?z depths of some 4,500 feet. No paleontologic lithologic descriptions can be suggested between
known to be of late Eocene age. A major similarities suggest correlafﬁms to a middle data are available from the lower 1,000 feet of  this well and well No. 9 (the El Paso Products—
melange thrust zone is mapped as separating Miocene and earl Miocene seguence f,he well. Although foraminiferal data firmly Lacey No. 22-1) located a mile to the north. Al-
the Eocene block from the block of unknown penetrated in the Mil}\:\raukee Land (‘uq No. 1 :ndjzate that these rocks span an age from though detailed paleontologic data are not
: 3 ; ; i middle Miocene to, and possibly including, available to further support a correlation, the
sfgk::ﬁ:}hef;?ﬁwi; ain[;]e?;rd 11;51' tgiﬁ?dti;egmimi Ler?{sietrh:vll? 1.3: ;leu;‘; the south (see discussion Oligocene, precise placement of biostratigraphic Lacey 22-1 well may have been drilled in the
block immediately to the south of the site of the = Gas and ol shiows are Fecorded. frony savaral g:.;::arles is subject to considerable interpre- sanl'}e structural block as the Milwaukee Land
Milwaukee Land 1-1 well. €080 T.0. intervals. A drill stem test of the interval ' e
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I~ Ll gl Continental OQil Co. Operator
it —_ e
= el GRAYS HARBOR NO. 1 Wwell name Vertical Scale
18 Permit or file no.
Mud, mudstone, Fossiliferous strata sec 24, TI9N,RIZW anali:ur Y (teet)
claystone, and shale 1954 Date drilled o
= o —
e A — — B [~
Sl el 2395" T.ID. — Total depth of well in feet —
Siltstone C&I?&mnus o PETROLEUM SHOWS —
concretionary strata —
i = Gas :
: B e [ s
Sandy siltstone or Very distorted, fractured, sheared oil 12
silty sandstone rock with slickensided surfaces -
and calcite veins; “gougelike” —
materials; sedimentary breccia o il i
a5 and ol [
YYYYY <
Sandstone Y S
L B I~
T i ELECTRIC LOG DATA, GENERALIZED -
'obc_’_'_‘ ey Volcanic ash: Tuff Spontaneous potential (left side)
von Geei Ol Resistivity (right side)
Congl al
(::-g "-;:'-':; € LITHOSTRATIGRAPHIC UNITS
g Hoh rock assemblage
Volcanic rock: Basalt r -—=7
L Line dashed and queried where extent uncertain;
! name gueried where identity of unit is uncertain
- Shell Qil Co.

Carbonaceous strata

GEOLOGIC AGE

SHELL GRAYS HARBOR NO. 1-15

El Paso Products Co.

252 RAYS HARBOR CO. NO. 36-1
Fault «+——early Miocene, (Saucesian Stage) ——? seclI5,TI9N, RIZW G s 8998 CO O
i iforni ine soli > confi ; foraminife 1970 36, TI9N,RI2W
| Co. of California Range line solid where confirmed by foraminiferal sec 36, 4
Standard EIS%-ERN NO. 2 data; dashed and queried where inferred; no data o 1974
NORTHWC Ps NO 2) 4 1 available where age is not indicated o
( GH-5 i "ORRELATION LINES
sec 8, T20N.,RI2W Unconformity CORR :
1920-21 —— i : :
4 . Based on electric log and{or) lithologic data; queried Union Oil C ¢ Californi Continental Qil Co. Wi
S8 oAa. -re where uncertain Lo Rl ol RAY NO. 1 "
Oc it H g i
e Buliming (S — 7 Shell Oil Co. PARKER NO. 1 G S HAIEBOR T
SO Based on highegl oceurrence ol listed foraminiferal SHELL MCLEAVE NO 1-33 GH - 32 sec 24 ,TION,RI2ZW :
é; o species; queried where unknown 258 sec 18, TISN,RIIW 1954 |
sec33, T20N.,RI2W o C s 1947 :
Union Oil Co. of California " 1970 R — g Byl
POLSON NO.I £ N e -
: GH-36 g |z wh 55 ) [ ;
. sec 27, T2ON.,RI2ZW b cocooo 5, s E :
. 1947 9 =0 oo c ot o] '
[ L S 23 9
— o an -l K .
= g = gssse 2 e v -
5 . Sunshine Mining Co. 8 Cascade Natural Gas e6 2 e one o 2 5
= Development Associates, Inc. R ER 5 E = aoceooe 5| 98l =
o AYONI NO. 1-A 55 2 oo 0ao = | &) 000" c E o
E CARLISLE NO.1-23 145-A Sa S o dea 5] Y S E =
S 292 sec.24, T20N., RI2W = S\ [358s8 £ 5| e S < s
..< sec.23,TZON., RIZW 1960-%1 Humble Oil and Refining Co R et 2 ¢ < El® = s
35 1974 . § . 2 . o ) 5
3 0 OLLAR STATE NO. 1 Development Associates, Inc. g 5 @ El © l:_'< o e 3
L P 159 - = - c £ =1 = = —
g ol - M.A.BAKER NO. 1-30 : 2 o o 2 £ 5) & |
€ 1961 291 E E Union Oil Co. of California i} ¢ £l & |
£ » aessi sec 30,:92?03N,,RJIW |_E< Q LAMB NO. 1 -_é ol s
g no data E:: 9:900000 F i \;\: ‘l_\:< GH ‘3? E / E :
7] <., 00000004 = = sec9, TIIN,RI2W 5 2 |
';< >2 0000000 ro = 3 1947 =4 s ¥
= 28 050000 | 2 £ o L
g s E 0000000 Mo dota £ £ .
: L | [ 5 3 ? ;
@ Sg ga 0oo00 “ E® cea| y J
= - 00000 s
S o oooouvg 2 ; A s EJE ; ~ 9/ ?/
L late middie Miocene hiatus =] \ et 2 :
G > Q - $ —— - e > LS
[N < : x D iy
l 100" =) Rk o O PSR
! CE - o8 s
' 52 - 53 ® ot 2o o
T % 1344' T.0. I g‘ A a4 aln
@ ] D g
61T ‘3 < folpecip .g
ettty o Logs indicate either conglomerate or sand 2% o L @
v ] % and gravel were penetrated in the upper 450 : The available lithologic data are from a mud S s $<
B e | £ feet of the well. This interval is questionably e it log, descriptions of numerous sidewall cores, o | e ] o
i @ regarded as Quaternary sediments. Records i and one standard core. Noticeable differences e g o]
= 9 indicate that between depths of 450 and 1,130 Pty are recorded in places between the mud log and 2 o e e
o et feet, siltstone, sandstone, and conglomerate o~ core descriptions. Where such differences occur, =
= e 5 were encountered and, although no data on Ekertid o core data have generally been followed. :E
2 F—"— —1{ w00 e fossils are recorded, lithologic descriptions Pt s No data are available on lithology for the <) {831° 1.0,
El 2 = Fec = suggest that the interval is best referred to the - upper 500 feet of the well. From a depth of 500 2000"
—_ v ity 30: Quinault Formation. Based largely on iy o) to 1,800 feet, the lithology is described largely
= o ottt descriptions from numerous sidewall cores and g e § 000" as sand and pebbly sand with occasional thin
@ & L N " one standard core from the bottom of the hole, o I ’“-f:_v"" intervals of silty sand and claystone. This Data available on this well are confined @ e
‘_8' c Sl typical Hoh melange was penetrated between "é‘ b s g interval is regarded as the Quinault Formation. largely to an “E" log record, a well history, and =
o G depths of 1,130 feet and the total depth of 1,344 @ P U Evidence of fossil material is mentioned at descriptions of 18 cores spaced throughout the <
E S‘ feet. Records refer to fine microfractures, $< s ruates several horizons. Records indicate that at least well between depths of 500 and 1,775 feet. The g . . )
0 ® gougelike material, slickensided surfaces, and L e the upper 200 feet of this interval is either upper 500 feet of the well are only sketchily de- @ The available lithologic data are from a mud
El< x breccia in a claystone matrix. 5 ot gravel or conglomerate grading downward into scribed from mud observations. On this basis, D< log and an examination of cuttings from this
S 5 R, 2108° T.0. 2 e e pebbly sand. . the first 300 feet penetrated are questionably 5 well. Foraminiferal samples have provided
§ TR ‘N PECGH Typical Hoh rock lithology is described referred to as Quaternary sediments. Rocks o limited data from sparse faunas that indicate an
= 'g -g T e between depths of 1,800 feet and the total penetrated between depths of 300 and 1,200 - undifferentiated late Miocene-Pliocene age to
=] = T C depth of 2,032 feet. Reference is made largely to feet are referred to the Quinault Formation. :?; a depth of at least 1,200 feet. Several small as-
* = Quaternary sediments were probably pene- AT claystone breccia with microfractures and Core descriptions indicate much sandstone and semblages from depths of 2,000 feet and more
- trated to a depth of at least 200 feet. All or part B e aen cal(fxte vgmlets, conglomerate, with fossil material recorded near are essentially nundlagm?stm of age other than
8 2000 of the interval between 200 and 928 feet is best ~ Volcanic rockrwajs cored between depths of the top of the interval. Carbonized wood is to ;“5335'5 8 pre};].at,e M‘I‘}’Fe“; 339‘] -
e referred to a shallow-water facies of the R 1,885 and 1,895 feet and was described as mentioned at several horizons. Silty sandstones . 3]5‘39‘ on dL fE“"v‘G;'ﬂ m:l* PR;DT\T-O 0gic,
w Quinault Formation. Fossil materials are T probably “an exotic block in the breccia. are occasionally referred to, particularly in the lithologic, an log data, the contact
o | o reported from this interval at several horizons R Becmded_ _lllhulugic_ descriptions for this lower part of this interval. betweer} the late Mlocene—Phocen? Quinault
g|5 > below 600 feet. From a depth of 928 feet to the Rt interval vividly describe typical Hoh melange Typical Hoh rock lithology is described from Formation and the ﬂige’i HO!;]'”;"S '; PI_EI"’JEEI at
o |7 ;? total depth of 2,108 feet, lithologic descriptions e rocks. the interval between 1,200 and 1,774 feet. ad:pth Dc{ 1,740 feet. Below this d ep; éf] tatone
g — £™ 2000° strongly characterize Hoh rocks. Lithologic ve A as Frequent reference to badly crushed and . almd sandsli.'nne l{):uu'.mgsd are decide ]y fn;;)r;
3< a descriptions of nine cores evenly spaced sl sheared rock with slickensided surfaces and g in ]l:{‘ate than above and appear typical of Ho!
o 8 < throughout the interval commonly refer to ~ ] calcite veins, and gougelike materials accurately rocks.
. >, badly fractured or broken and sheared siltstone ] N descrlbg Hoh melange rocks. No lithologic data
o ‘5‘ with slickensided surfaces, brecciated or YYYYYY are available from a depth of 1,774 feet to the
b gougelike materials with calcite stringers or Yrega total depth of 1,931 feet, but “E" log records for
6 5 veins, and greenstones. These terms vividly P most of that interval suggest no change from
T T describe typical Hoh melange rocks. Rt that recorded immediately above. Records
& B indicate that gas was frequently encountered in
g PR St the Hoh rock interval.
E -;:-;-;;:;.-’\/ \-. ; s 3483° 7.0
= 2378’ .0
=1]
3605 T.D. g<
g ’ Lithologic data for this well are from mud log
x Cores from twenty-three intervals were descriptions, a drilling report, and descriptions
iled i it aE ire 2,379 feet of this f 12 sidewall les and 8 conventional
T 11 drill o A v o spacefi‘lhmughotgt t_he entire 2,379 feet o ! o sidewall samples and 8 conventional cores.
clips—the fra to only 538 fost and the second i well. Thus, descriptions of these cores provide The first 260 feet penetrated is logged as sand
(discussed here) to 3,805 feet. Available records S _ ; good lithologic data throughout the well. Sand and gravel or conglomerate and silty sand. From
consist of brief Iitﬁologic descriptions from x R and gravel, clay, and silt are recorded to a depth a depth of 260 to about 1,240 feet records
freqiaat. rifaruals, Titerpretations suadect: that P 3000 of 140 feet. These sediments are best referred to indicate that largely claystone and siltstone
surficial materials were penetrated to about 170 the Quaternary. Core descriptions from a depth were penetrated with some beds of sandstone.
feet. The rocks described from a depth of 170 to o A o? .140 feet to the u)!,al depth of 2’3." 9 feet The available foraminiferal data from this
about 1,500 feet are thought to be a part of the 2 s vividly describe the lithology of classic Hoh interval suggest that late Miocene-Pliocene
Quinaui't Formation. Between depths of 1,500 Ao} : melange.. Frequent relerence: jis made strata  were penetrated. These rocks are
feet and the total depth of 3.805 feet Hoh rocks a i throughout this interval to gouge, crushed and therefore regarded as a part of the Quinault
: P ! E . fractured sandstone and siltstones, numerous Formation.
are believed to have been penetrated. Traces of @ @ ¥ ; orma
oil and gas are recorded throughout much of the 0 [ calcite veins, and badly sheared rocks. From a depth of 1,240 feet to the total depth
sections assigried to the Hoh rocks . o A strong deflection on the resistivity curve of 8,452 feet, records indicate largely claystone
) 2 i between 2,050 and 2,100 feet may indicate the and siltstone interbedded with an occasional
3] ® STy presence of a volcanic block. However, no sandstone bed. Brecciated claystone, slicken-
2 B S o conf:rmmg‘ lithologic description is available sided surfaces, and other terms suggestive of
- , Y b through this interval because rec?rds show it to melange rock lithology are mentioned for
o ! Fue, be a drilled rather than a cored interval. Large several parts of this interval, particularly
X ! R volcanic blocks are common in some surface between depths of 2,700 and 3,000 feet.
", Jelpnigd outerops of Hoh me]apge, Altgred voleanics are However, lithologic descriptions for most of the
o~ recorded at a depth of approximately 2,000 feet interval below a depth of 1,240 feet are not sug-
in the Polson well No. 1 (No. 18), located some gestive of melangelike rocks. Therefore, most
. 20 miles to the north. This too may be a rocks of this interval may well be normal
J ehALLAM vu]camn_: b{OCk in melange. A possible sequences of Hoh strata with minor zones of
\_ . COHETY. correlation is shown only to suggest that melange. The absence of foraminiferal data for
droonre. i perhaps a certain zone in melange rocks of the this interval suggests that none were found. The
K area may contain numerous volcanic blocks. lack of fossil materials is supportive of these
Brogs strata being deep-water Hoh rocks rather than
The Carlizle 1:23 is:one of four wells drilled fossiliferous shelf facies strata of the Grays
within a radius of a half mile. It penetrated a s o Harbor basin.
series of siltstones and sandstones that were
tentatively referred to by the operator as the \_ ) e
Montesano and Astoria Formations—terms ap- azeatrb g 2.5
plied to Miocene units of the Grays Harbor <o JEFFERSON
basin. An examination of cuttings from this well COUNTY
by th? wriLers has produced scattered meager The Baker No. 1 well, located the farthest
foraminiferal assemblages from depths between - east of a group of five wells, appears to have
650 and 3,600 feet. Am(:ng these faunas, s_|everal been drilled in the same general sequence of
reasonably well confirm a general Iate_]:o_cene rocks as was penetrated in the other four wells. Sy
age. Fug‘thermore, all asse_mhlages .u.ld'cate Shale and siltstone are reported from the upper L
substantial water depths during deposition, no 2,000 feet of the well, whereas thick beds of )
less than upper bathyal conditions. st‘mdsmne with minor siltstone and shale SULhAELT 1N 4
Paleontologic evidence therefore indicates these interbeds ‘ars recorded from the lower part. 2 REERIIH
racks_ are suhs‘tantially older than either l_.he Records give no mention of fossil material and N o
Astoria Formation or the Montesano Formation only a few sparse foraminiferal assemblages = el Py
?r 'the_ Grays Harbor basin. Furt}’aerrqore, have been extracted from the interval between o -
indications are that they were deposited in a 3,300 and 3,400 feet. They are questionably ]
deep_er water environment than is_, usually . ~ s004' .0, rt;ferred to 'a general late Eocene age. The - GRAYS
considered for the Grays Harbor basin forma- = frequent mention of slickensided surfaces and o 50.1":7 HARBDR
tm%s]. ol . ¢ the Hoh " S 'I‘ calcite-filled fractures, together with the lack of i . COUNTY
ebl ym[;{lc strg% 9 i I 9 m(i s The Ollar State No. 1 well was located about abundant fossil material, suggests that rocks <5 Vo2l s22
?sse_lir}f age {b au, hl f} Qfe }'i'n ¥ sp?rseg & 200 feet from the Rayonier No. 1 well. As was penetrated in this well, as in the other four wells i wzz o 024
.Diis.] ! ero:;lls. uk:d ose:i osali ?t ared_ tqun ﬁ encountered in the latter well, fine-grained of the immediate area, are best referred to the 29.30,9.32.53.35 padtd
oy Ko NG LR N S e = strata were penetrated in the up;:er 2,000 feet. Hoh rock assemblage. e B[P0
Furthermore, records on the lithologic .SE. p i di g 3 o
descriptions of the rocks penetrated in the o_ whereas sandstone was very largely reported in 42 =
Carlisle 1-23 well ;)ccasiona]]y mention g the lower 3,000 feet of the Ollar State_ No. 1 GRAYS HARBOR
slickensided surfaces and calcite fragments, £ well. No fossil data are on record for 't:hl,s, well.
gpiﬂﬂ litgwlogicrch;ractzristics O‘Ei Hoh rpcks, ~ ;-ilr?:i"is:i?i.és i:;sgsestlllgr:a:gg::curr:gfinnsEto tlﬁg
n the basis of the above evidence, it is - f
suggested here that the strata penetrated in this & : near}:y t};call‘_”“:ﬁr gl‘i-“;rls:‘;E-N'Eh'i‘s‘:vgl}l‘irsetzgﬁ ——e—
well are best referred to the Hoh rock assem- 8 penetrated in the -
blage. 2y referred to as the Hoh rock assemblage.
=~ AATMOND
é WILLAPA s .
00" ;
WASHINGTON BAY
44 PACIFIC
@ COUNTY
o
j=1
20 i § COASTAL WELLS OF WASHINGTON
s el LW
(%]
8y
2y By
) [
* Ho T8 a\E WELDON W. RAU AND CARL R. McFARLAND
4 RIVER
WELL LOCATIONS 1982

This well, with a total depth of 6,500 feet, is
the deepest of a group of wells drilled in the im-
mediate area. The upper 2,500 feet penetrated
was reported largely as shale. Major thicknesses
of sandstone were penetrated in the lower 4,000
feet of the well in which some oil shows were re-
ported. Foraminiferal studies were conducted
on numerous samples from frequent intervals in
this well. Other than nondiagnostic arenaceous
taxa, only four small assemblages, three from an
interval between 5,360 and 5,800 feet and one at
6,400 feet, were indicators of age. Those from
the upper interval suggest a general latest Eo-
cene-Oligocene age (Refugian and Zemorrian
Stages), whereas the assemblage from the lower
interval appears to be of a younger age, early
Miocene (Saucesian Stage).

The available faunal evidence therefore
suggests an anomalous stratigraphic situation
which may well be the result of faulting,
overturned beds, or general complexity of
structures. All faunas suggest deposition in at
least bathyal water depths. The anomalous
stratigraphic distribution of deep water faunas
is evidence to support the referral of these
strata to the Hoh rock assemblage.
Furthermore, the frequent occurrence of thick
sandstones interbedded with fine-grained strata
typify turbidite sequences known to be common
in Hoh rocks. Reliable “E” log or lithologic cor-
relations are not apparent between this well and
the Carlisle 1-23, a quarter mile to the north-
west.
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@ Utah Consolidated Oil Co.

J.W. Tanner - Sunshine Mining Co. et al S‘Nﬂ\NSOI’T’24 NO. 22-1
@ MEDINA NO I sec 22 ,TIBN,RIZW

126 ,126A 4 . . . 1957
Union Qil Co. of California 5

Union Qil Co. of California

CLAPP NO.1and STATE NO.2

GH-35 andGH- 4l sec|5, TIBN,RI2ZW

Sunshine Mining Co. o'

be made to nearby wells (Medina No. 1 and
Union State No. 3) where paleontologic controls
are available. These correlations suggest that
strata to a depth of 3,622 feet are best referred
to the late Miocene-Pliocene Quinault
Formation. The rocks penetrated below a depth
of 3,622 feet are referred to the Hoh rock assem-
hlage. They are generally described as shale and
silistone with some sandstone intervals. Core
descriptions for two intervals (4,163 to 4,187
feet and 5,068 to 5,113 feet) within this
sequence both indicate melangelike rocks (shale
inclusions, slickensided surfaces, and calcite
veins). Additional zones of melange below a
depth of 3,622 feet were not detected from the

Hoh rock m:w;e

r To00"

SET R
Tl
L

COUNTY

P

JEFFERSON

COUNTY

between depths of 2,700 and 3,630 feet. From
the latter depth to the total depth of 5,280 feet,
records indicate interbedded shale and
sandstone with several major thicknesses of
shale. Some siltstone is also recorded for this in-
terval.

The available foraminiferal data from depths
between 1,500 and 3,630 feet indicate a late Mi-
ocene-Pliocene age and therefore this sequence
is referred to the Quinault Formation. No pale-
ontologic data are available to confirm the age
of the rocks penetrated below this depth, but
based on correlations to nearby wells, they are
most likely referrable to the Hoh rock assem-

sec 10.TIBN RI2ZW. J.W. Tannt'e\r’l-EE‘;B:islt;nAe Klmén% Co. et al 1957-62 STATE NO.3 Shell Oil Co. OSCAR NO.1
1947-48 3 GH-42 _ s
i e o B s SHELL SAMPSQN JOHNS NO.1-I5
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1957 (o R 1970 19e0
: | - ° .. i — o'
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Shell Qil Co. BT : IIII sec |5f‘;gg.m?w ! S o adta
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P % o . o = = g o o~ ] Lithologic data are from numerous sidewall Lithologic information on the rocks 4000’
g = .g S g 9 L { 3000 [=ire] %“3 e B core descriptions between depths of 510 and penetrated in this well is from descriptions of 27
g @ srschir s Popm bt E< = - E 3 o 2 { a0 2,365 feet and descriptions of five standard standard cores taken between depths of 1,555
= @ @ Gciiritfd | I £ 2 = ]? @ = T O }[ cores from intervals between depths of 1,515 and 2,718 feet and numerous sidewall cores
:g pa o Tea E o Jv RS ] 5 and 2,395 feet. Mud log information for much of between depths of 618 and 2,790 feet. Mud log
g %5 D 4140" T.0. the depth penetrated is also available. data are also available for the entire well.
. . . . . 2 NG 3240 10 = 40501 Sand and pebbly sand is recorded for much of Sand and pebbly sand with some beds of clay
This well 15 the first of two d””?d at this lo- o = the interval to a depth of 950 feet. Claystone is in the upper part are recorded for the first 1,150
cation. The El I—'_asu th:dtlcts Co. Grays Harbor T JC:’ . . . . indicated from that depth to 1450 feet, feet penetrated. Claystone or siltstone are
35-1 well was drilled in 1974 as an offset to the 'This well is the only one to date in the State sandstone from the latter depth to 2,100 feet, recorded between the latter depth and a depth VAORETR:
Shell Oil Co. Grays Harbor 1-35 well. Data from Lithologic data for this well are from a mud The Union 0il Company of California State Lithologic interpretations for this well are 2 of Washington that has approached commercial and claystone again in the lower 300 feet of the of 1,875 feet. From there to a depth of 2670 | e B T
the Shell well are the most complete and are log, numerous sidewall core records, and No. 2 well was essentially a redrill of the Clapp from a mud log, numerous sidewall core o production of oil. Records indicate that 12,000 well. feet, sand or sandstone is indicated with some
ther‘efnre i‘{TESBHlEd here. descriptions of two standard cores. No lithologic No. 1 well. Interpretations presented here are descriptions below a depth of 985 feet, and "E barrels were produced before the well was aban- Available foraminiferal data indicate an un- conglomerate, especially at the top of this The available lithologic data for this well are
th_}m!ﬂglc data  consist Uf mud  log data are on record for the upper 1,000 feet of from the combined data of these wells. Electric three standard core descriptions below a depth @ d"“?d' . ) . differentiated late Miocene-Pliocene age at interval. Claystone is recorded from a depth of limited to a generalized mud log between
descriptions and numerous sidewall core the well. A section largely of sandstone, with log data are from records on the State No. 2 of 2,000 feet. Sand or sandstone with some b _ Lithologic data are from sample descriptions least for the strata penetrated between 1,300 2,670 feet to the total depth of 2,795 feet. depths of 1 ﬁoogand 3.440 feet, and . moleda: 00 @] N A EET
descriptions between (_ielthS of 1,100 and 2,502 fossil and carbonaceous materials, is recorded well, and the lithology is based on 18 core de- gravel or conglomerate and clay or claystone are o for intervals throughout the well and and 2,305 feet. The entire sequence for which Available foraminiferal data indicate an un- scr? {iotis f robabl ,C(lres) for ths: ithrv:‘l """"
feet. Data from the sidewall core records were between depths of 1,000 and 1,600 feet. scriptions between depths of 1,106 and 3,997 recorded to a depth of about 1400 feet. = descriptions of eight cores from the I]ower part there is data is referred to the Quinault differentiated late Miocene-Pliocene age at bet\geen dep ths oyf 3,450 and 4,345 feet
given preference over mud log data when availa- Claystone and siltstone with occasional feet from the Clapp No. 1 well. No lithologic Claystone is recorded almost entirely between <] of the well beginning at a depth of 3’691 feet. Formation. Furthermore, the sequence is most least between depths of 1,400 and 1,900 feet. Although :]1)0 lithologic descri ﬁnns eaere: """"
ble. o sandstone beds are recorded between depths of data are available for numerous intervals that depths of 1,400 and 2900 feet. Claystone, = Sandstone is recorded to a ‘-fe""h,"f 850 feet. likely an upper part of the formation. Based on proposed correlations, other than available for rocks pene%rated abovg 1,600 feet
Records indicate that largely sandstone was 1,600 and 2,925 feet. Foraminiferal data were not cored and therefore lithologic sandstone, and brecciated rock are reported =] Between this depth and 1,200 feet, records Sandstone penetrated between depths of 1,450 possibly an undeterminable thickness of we have presented a generalized inter‘ retation
penetrated in the upper 1,700 feet of the well. between depths of 1,330 and 2,900 feet indicate interpretations for these intervals have been below a depth of 2,900 feet and to the total & indicate sa‘ndstune' and _siltstone were and 2,100 feet has been informally referred to as Quaternary deposits at the top, most if not all from "E‘?lc dat bgt denth fpano d
Sidewall core descriptions indicate that shallow marine conditions of undifferentiated projected from core intervals. depth of 3,240 feet. penetrated. Shale, with occasional intervals of the “Ocean City sand” (Bergen and Bird, 1972). of the sequence penetrated to the total depth of 1,600 feet L e o
siltstone with some sandstone was penetrated late Miocene-Pliocene age, suggesting that the Sketchy foraminiferal data suggest an Foraminiferal information indicate an undif- siltstone, are largely recorded between depths of 2,795 feet is most likely an upper part of the No  palecntolosis . dat ilabl
between depths of 1,700 and 2,300 feet and sequence represents the Quinault Formation. undifferentiated late Miocene-Pliocene age ferentiated late Miocene-Pliocene age for the 1,200 and 3,800 feet. Interbedded sandstones Quinault Formation. The lower sandstone unit 'l‘he;efof thai ’fug d o alrle f}ralf =
claystone was encountered_f’r_nm 2,300 feet to a From the depth of 2,925 feet to the total from a depth of approximately 1,500 feet to a strata between at least depths of 1,470 and are re_c:;rded at intervals ‘hetween .2'20“ and (between depths of 1,875 and 2,670 feet) raphic e‘osietigln?:e O'E;_gegse w?oc?ts :; . ra[.':_
depth of 2'500_ fe'?t' F”"am'“‘f‘?r‘_a fm“_‘ cuttings depth of 3,120 feet, records indicate that a depth of at least 3,750 feet. Although records 1,800 feet. Based on this faunal data, together 2,400 !eel.and also between 3,400 and "'60{? feet. encountered in this well is informally referred genztrateg s basedgemirel unon Lith T q_uem;
to 2,500 feet indicate an undifferentiated late typical Hoh rock lithology was penetrated. indicate foraminiferal examinations were con- with lithologic information above and below Occasionally calcareous rmk&f are mentioned to by some workers as the “Ocean City sand” EE" lo cu'rrelati ns ¢ 4 bpu l|] s
Miocene-Pliocene age. Shallow-water marine Reference is made throughout this interval to ducted to a depth of 3,997 feet, no faunal this interval, all rocks penetrated to a depth of between depths of 3,600 and 3,800 feet. Below 5000 (Bergen and Bird, 1972). ) Samgie descriut? 2 ne‘}r ¥ twe 5 i ar
conditions are md]catgd by the Foraminifera of claystone breccia, microfractures, and gougelike evidence is recorded to indicate an age older 2,850 feet are referred to the Quinault i the_depth_ of 3,800. feet; core df"scr'pt.“ms ars Rl hetweel; depths pu? ns-i Or'?iierando 4{;150 safZeL
the upper part of this sequence, and deeper rock with slickensided surfaces. Gas and oil than late Miocene. Therefore, [fossils Formation. An uppermost part of the interval typical of H”_h mc!‘ i'th(’lf’gy' including such Perforatirmspwere madé at inf.erval’ bet .
water conditions are suggested in the lower indications are recorded for this interval. characteristic of Hoh rocks (middle Miocene may be Quaternarv deposits. lerms; as calcite veins, arglllz‘aceuus_ sands}une. depths of 4,080 and 4,150 feet huts :{e i\llvebeln
part. All rocks degcr]hed‘w a depth of 2.,5(}0 feet a8 oF older), are niot fecorded for these wells. Although foraminiferal information, as well \_ — shale with hard sandstune_ :_nclusmns. highly re(f:}r de do |‘10t mentim; " ()il‘ re(‘cwe:a ra able
are regarded as the Quinault Formation. Furthermore, characteristic Hoh rock lithology as lithologic data, indicate older rocks of early fractured rock, and bentonitic shale. ¥ Ve
Hoh rocks may have been penetrated from a is not indicated in any of the core descriptions Miocene age beginning at a depth of 2,910 feet, The available foraminiferal data md:cate_ that GRECER e RsERS
depth of about 2,500 feet to the total depth of with the possible exception of that of the it is not apparent from the available data where the strata penetrated be}\ffeen a depth of 3,600 LEGEE
2,527 feet. Sidewall core descriptions from 2,499 bottom core from between depths of 3,992 and the contact should be placed precisely between Information on the lithology of the rocks and 3,800 feet are undifferentiated late Mio- ~ s s |- 000"
to the total depth mention brecciated and 3.997 feet. It is described as badly fractured and these two rock units of distinctly different ages. penetrated in this well is from sample cene-Pliocene in age and that from the latter L Fotaies
sheared, indurated rocks. sofewhat shéared siltstories: Therefore, this However, from subtle differences in the descriptions generalized through thick intervals depth to the total depth "f_‘ivl“? feet the rocks Lithologic information for this well consists 5073' 1.0
Records indicate that during a drill stem test cored interval and claystone drilled lithologic descriptions, it is tentatively shown to and four detailed core descriptions for intervals are early Miocene (Saucesian Stage) in age. of sample descriptions from numerous intervals
of a zone between depths of 1,970 and 2,050 feet immediately above are tentatively referred to as be at a depth of 2,850 feet. Core descriptions for between depths of 3,026 and 3,041 feet, 3,329 Based on both foraminiferal and lithologic of varying thicknesses between depths of 1,500
gas flowed for a _period ?f svarA ok at tha Hah rocin. intervals between depths of 2,950 and 2,971 and 3,344 feet, 4,163 and 4,187 feet, and 5,068 data rocks penetr‘ated ul‘)n\-'e L’.'.BUU feet are and 5,270 feet and descriptions of 15 sidewall Oiher th hall drill i
rate of 1.33 million cubic feet per day. Slight oil and gas shows, starting at a depth of feet, as well as between 3,095 and 3,107 feet, and 5,113 feet. referred to the Quinault Formation and below cores taken between depths of 1,946 and 2,668 X ther td:_m me:r sha ow atterﬁpts_ Luh ri 11n
1,000 feet, are recorded throughout much of this indicate characteristic Hoh rock lithology. Records indicate that sandstone and this depth to the Hoh rock assemblage. In this feet. Although no lithologic data is available :veul‘;n _r]!;edlﬁt)e Uf sr 0:;9 ;r;a.r " ;stls}t ; (ﬁ] i‘v
well. Excellent shows are reported in the lower Fractured claystone, slickensided rocks, and conglomerate were penetrated to a depth of wol ke avgilabld foraminiforal dets o, the above a depth of 1,500 feet, “E” log Toihd ok et B ialled SBboic sens ithe
300 feet. claystone breccia are among terms used to 1,240 feet. From the latter depth to a depth of Quinault Formation are reslftcled to the lower interpretations suggest that primarily sand or GosLed 1686 Lian ¢ ol ee; QUIOre DAy Gi &
describe these cored intervals. 3,600 feet, shale is recorded interbedded with at part of the formation. Greater detail on sandstone and possibly gravel or conglomerate Unsm{? iﬂ'f of S‘éme 2;) wehl_s of tﬁle Oc;' an ‘(;Ly
Only slight indications of petroleum are least six major sandstone beds. A core ihrBlnlnI!Bl"&l oceurrences is available on the were penetrated between depths of 900 and area. Lithologic hata or Ll is we ’gre li{]}m e-
reported, mostly in the lower few hundred feet description for the interval between depths of nearby Union State No. 3 well (well 31) where a 1,150 feet. Between the latter depth and 1,350 scriptions of washed samples, 24 sidewall cores,
of the well. 3,026 and 3,041 feet indicates badly sheared similar section was penetrated in the Quinault feet, “E” log data further suggest several major ang-four standarc? LOrES,
rock in a gouge zone, lithology that might be in- Formation. . sandstone units separated by siltstone or To a depth of 3,310 feet the rocks are here re-
terpreted as Hoh melange. However, based on Quaternary deposits may have been claystone intervals. From a depth of 1,350 feet ferrec‘ihtg the IQuma;:lt Farmat:;m. They al::
its relative position in the sequence, it is here penetrated in the uppermost part of the well, to a depth of 1,900 feet, records refer largely to described largely as claystone. Calcareous rocks
interpreted as a fault zone within rocks but no data are available that suggest at what shale or siltstone but several intervals of are described between depths of 2,400 and 2,800
overlying Hoh rocks. depth the boundary should be placed between it sandstone and conglomerate are also recorded. feet. Some sandstone is mentioned particularly
Although no foraminiferal data are available and_underlyu_zg Tertiary strata. From the latter depth to a depth of 2,700 feet, betwee‘n‘ dep tThs, of 2,800 and 3,100 feet.
for this well, correlations based on “E" log in- Oil production came entirely from sandstones sandstone is recorded with pebbly sandstone or Fnramml‘fera 1nd1cgte th:lt the Sequlerice: 194
terpretations, together with lithologic data, can of the Hoh rocks. CLALLAM conglomerate near the top of this interval. Car- depth of 3,310 feet is undifferentiated late Mio-
bonaceous, fossiliferous shale is recorded cene-Pliocene in age.

Between depths of 3,310 and 3,630 feet, rocks
are described largely as claystone with an
occasional mention of calcareous rocks and
sandstone. Foraminifera from this interval
indicate a late Eocene (Refugian Stage) age.
Between depths of 3,630 and 4,100 feet,
foraminiferal faunas are early to middle
Miocene (Saucesian Stage) in age. No
significant Foraminifera are recorded below this
interval. Because faunas below 3,630 feet are
younger than those immediately above, a fault
is believed to intersect the well at this depth.
Siltstone and sandstone are described between
depths of 3,630 and 3,850 feet. From the latter
depth to the total depth of 5,080 feet, mostly

EXPLANATION i i i iptions i : 4 A
generallze_d lithologic descriptions of cut.l.mgs. H"""'_-_'-‘/... - blage: sandstone with numerous zones of melangelike
According to the records, early in- = rocks are described. Gouged mudstone, shale
terpretations referred to strata penetrated to a o 6\//) T bréccia chalky wh.ite Veinlats: o et}lité and
%epth of _.1,24(! Ifeet :a‘s the Mnntesanq aumT e S slickensided surfaces s among the terms used
ormation. Strata from this depth to a depth of o RES| s, describe th ks of this i . Th :
2,153 feet were not named but the term “Ocean N r ! ' Soraseenibe $u8 TDGRE 0F SIS Intarva, 2 neontire
-] I a " sequence penetrated below a depth of 3,310 feet
City sand” was applied to strata penetrated - ! 29 p P i
between depths of 2,153 to 2,254 feet. Below a p .iTshhere refarred to fth}? Fsh ro.:;k hassemblage.
ths of 2,15: k 4 j s of this interval that were not
depth of 2,254 feet the strata were called the @ 036 ImAjor parta ok b :
i e, ; p described as melangelike rocks are interpreted
s = e Astoria Formation to a depth of 3,622 feet. GRAYS : .
L]']‘H()Lo(_‘.](; AND STRUCTURAL WELL HEADINGS From the latter depth appa?entl)r to the total This is the deepest well drilled to date along B as large blocks of sedimentary rock sequences of
SYMBOLS depth strata were called “Nye.” the Washington coast. It penetrated over 3,500 the Hoh rock assemblage.
Good oil shows are reported from this well, A feet of late Miocene-Pliocene strata and 5,500 wapuTy
drill-stem test of the interval between depths of feet of Hoh rocks. Information on litholegy is
3,010 and 3,041 feet flowed 5 to 7 barrels per Ewm a welL history that pressnlts generalized
Er— R . . hour of high gravity oil for 15 minutes. ata on rock types encountered beginning at a Vertical Scale
- - —— Continental Oil Co. Operator depth of 174 feet and continuing to the total tteet)

depth of 9,344 feet. Descriptions of 74 stardard
cores provides detailed lithologic information
for the lower part of the well beginning at a

% e
——— — el GRAYS HARBOR NO. 1 well name
== 18 Permit or file no.
sec 24, TI9N. RIZW Location

Mud, mudstone, Fossiliferous strata

chivatons, aid Shalé 1954 Date drilled depth of 3,782 feet and continuing at frequent
intervals to a depth of 9,344 feet. ayoo

o= o The first 1,400 feet of strata penetrated was

Etmaler ety - — = 2395" T.D. — Total depth of well in feet logged largely as hard sandstone with some

| s small intervals of shale and sandy shale. From

- = : g e - the latter depth to a depth of 3,674 feet, shale

Calcareous or PETROLEUM SHOWS and sticky shale are recorded. Mostly hard,
fractured shale is mentioned for the interval
between depths of 3,674 and 4,300 feet. Hard,

T

WASHINGTON

concretionary strata

e Gas fractured sandstone and shale is logged from PACIFIC
gy the latter depth to a depth of 4,530 feet. From

i Pl this depth to a depth of 6,050 feet, records i
indicate hard brown shale was encountered with

Sandy siltstone or
silty sandstone

streaks of sandstone in the lower half and gritty
shale in the lower several hundred feet of this
interval. Between depths of 6,050 and 8,600
feet, data indicate that the rocks penetrated
were largely sandstone and conglomerate with
lesser intervals of brecciated hard, brown shale
ST and imerbedde(! sandstone and shale. From a
Siridatone it depth of 8,600 feet to the total depth of 3,344
feet dark-brown, (ractured shale with
slickensided surfaces are recorded. Some
sandstone and shell fragments are noted in the
lower 100 feet of the well.
Several key biostratigraphic horizons are well — —~—
marked in the foraminiferal data of the upper
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Cnng.‘nmer}ate LITHOSTRATIGRAPHIC UNITS part of the well and are indicated on the chart. ! —
or grave Hokivock sesemblas On the basis of lithologic and paleontologic | il
A T — T TOCK pSsemyage -9 data, strata to a depth of 3,674 feet are referred | T
Voleanic rock: Basalt . : . . he & Mioc Plioe inanl oy
R — Line dashed and queried where extent uncertain; to the late Miocene-Pliocene Quinault (. i PRI
— name queried where identity of unit is uncertain F'f)rm_atmn. T'ypical Hoh rock as§eml)lages are
20— described below a depth of 3,674 feet. Both Hoh
sedimentary rock sequences and Hoh tectenic
Carbonaceous strata GEOLOGIC AGE melange rocks (Rau, 1973, 1975, 1979, 1980)
. R . were penetrated. The available foraminiferal
Fault . early Miocene, (Saucesian Stage) === data from this part of the sequence are limited
Range line solid where confirmed by f{oraminiferal to several assemblages of early Miocene age
data; dashed and quclried wl_mere; inferred; no data (Saucesian Stage) from the interval between
s samo available where age is not indicated depths of 8600 and 8950 feet. Sketchy
unconfirmed reports suggest that older faunas
: . . representing both the Oligocene Zemorrian w W
Unconformity CORRELATION LINES Stage and the late Eocene Refugian Stage may C OA STA L E L L S OF AS H l N G TO N
I have occurred in strata ahove this interval and .
Based on electric log and(or) lithologic data; queried below the late Miocene-Pliocene sequence. By
where uncertain “ Records indicate some 35 barrels of oil were
Buliming (OSIOIE, . recovered from this well. In addition gas alone
Based on highest occurrence of listed foraminiferal ﬂ;‘fegait T"}Ae“m:ﬁ;;g "‘I{:ﬂ{:nt”pl‘::“;:ggt‘;él”;:g; WELDON W RAU AND CAR I_. R MCFARLAN D
speciet gueried: where wiknovn between depths of 3,670 and 4,400 feet, and 1982

4,663 and 4.676 feet.
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Shell Oil Co.
SHELL MINARD NO. 1-34

259
sec 34, TIBN,RI2ZW

Carbonaceous strata

Fault <~————early Miocene, (Saucesian Stage) —=»7 sandstone and siltstone. Reference is made a pre-late Eocene stratigraphic position for
Range line solid where confirmed by foraminiferal frequently to glauconite throughout the rocks that would be encountered at depth in the
data; dashed and queried where inferred; no data interval. Between depths of 5,200 feet and the viclinity of l:i:iis well. Thus, the thick sequence of
available where age is not indicated total depth of 5,988 feet interbedded sandstones volcanic and interbedded sedimentary rocks
] and siltstones are logged. Throughout much of  of the upper part of the well are tentatively C OASTA L WEL L S OF WASH I N GTON
" - —_— this interval sandstones are described as friable referred to the middle Eocene Crescent Forma-
Unconformity CORRELATION LINES or poorly cemented and siltstone intervals are tion.

GEOLOGIC AGE

?

——————————— { )
Based on electric log andior) lithologic data; queried

where uncertain
Buliming

roSIrald  _ ee?

Based on highest occurrence of listed foraminiferal
species; queried where unknown

well.

are described largely as volcanies with
numerous interbedded intervals of indurated

usually described as firm or soft. No evidence is
presented to indicate that the rocks of this
sequence have undergone unusually high
tectonism. On the basis of induration alone the
sedimentary rocks described below a depth of
5,200 feet are noticeably less indurated than the
interbedded sedimentary rocks between wvol-
canics in the interval above.

surface geologic mapping (Wells, 1979)
structural and stratigraphic relations suggest

The 800-foot-thick sequence of sedimentary
rocks beneath the volcanics of this well would
normally be regarded as a part of, or older than,
the overlying volcanic sequence. However,
because these sedimentary strata are relatively
soft and presumably unbroken, there is reason
for conjecture on their identity and age.
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