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2le ' White Tail Ridge Member of Baldwin (1974) (upper lower Eocene; Ulatisian)—Exposures Lookingglass Formation (lower Eocene; Penutian to lower Ulatisian)
i =] Tiw of the White Tail Ridge Member in the Camas Valley quadrangle consist of approximately 70 percent
o8 S medium-grained lithic arkosic arenite and lithic arkosic wacke, 20 percent siltstone and mudstone, Tenmile Member of Baldwin (1974) (lower Eocene; Penutian to lower Ulatisian)—
‘ s —:}-: | ' Tiwf and 10 percent conglomerate. Thin coal beds are also present. The thick sandstone that dominates Tit Rhythmically interbedded, dark-gray lithic sandstone and mudstone forming incomplete (base-
- é Refugan cP15 the member forms Camas Mountain, a gently westward-dipping homoclinal ridge. missing) Bouma sequences (Thede). The upper part of the member consists of massive,
| Several subfacies occur in unit Tfw. The most common rocks are medium blue-gray, spheroidally weathering, gray-green mudstone. Sandstone is thin bedded, fine grained, moder-
e brown-weathering, fine-grained lithic arkosic arenite with lesser lithic arkosic wacke. Clay ately sorted, and moderately strong to strong. Bed thicknesses range from <1 to 7 cm (0.4-3 in.).
| 2 cP14 matrix varies from 5 to 15 percent. Lithic rock fragments comprise about 15 percent, and the The beds have sharp bases and gradational tops. Thicker beds tend to be graded. The Tenmile
O i P14 remaining fragments are gquartz and feldspar. Muscovite comprises less than 1 percent of the Member is 730-975 m (2,400-3,200 ft) thick in the type section east of the map area (Baldwin,
@] | 913-’— rock and is present in the form of tiny flakes less than 0.5 mm (0.02 in.) in diameter. The 1974; Molenaar, 1985). Within the map area, the maximum thickness is about 730 m (2,400 ft).
8 z| ' pid sandstone is moderately well sorted and generally moderately strong though locally friable. The lower part of the Tenmile Member consists mostly of Mutti-Ricci Luechi Facies D. The
p= E ‘ Narisan Framework grains are angular to subangular, and the porosity is moderate to low. Beds are uppermost part of the member, which is apparently not present everywhere, consists of Facies
8 7 g - | tabular to slightly lenticular, range from 0.25 to 1 m (0.8-3.3 ft) in thickness, and are commonly G. The mudstone-dominated upper part of the unit is best exposed east of the quadrangle along
Fle £ 2 cP1s amalgamated. Discontinuous mudstone interbeds are generally less than 1 mm (0.04 in.) thick. Highway 42. The turbidite-dominated part of the member is interpreted as a slope facies, and
| 2 b " Vertical burrows, local thin, discontinuous, broken molluscan shell-hash layers, and hummocky the mudstone-dominated upper part is interpreted as an outer-shelf facies.
= { cross-bedding are common. Interpreted as a shallow-marine transition to lower-shoreface facies. The relationship of the Tenmile Member to the overlying White Tail Ridge Member depends on
| —‘ Lithologically similar, medium- to coarse-grained sandstone beds containing moderate to which facies of the Tenmile Member is present at the contact. There is a disconformity (locally an
.| P10 S Tre Tth Ttb y abundant vertical to subvertical burrows and abundant trough cross-beds cap much of the dip angular unconformity?) between the two members where the White Tail Ridge Member overlies the
Ti L= = slope of Camas Mountain south of Camas Mountain State Park. They form massive beds up to turbidite facies. A good example occurs east of Berry Creek along a ridge 1.1 km (0.7 mi) east of the
Usisan | P9 ["eoiy — Tiw ™ 5 m (16.4 ft) in thickness. These rocks are interpreted as an upper-shoreface facies. They are quadrangle boundary, where shallow-marine shoreface facies sandstone and siltstone of the White
- . Tib | particularly well exposed in a quarry in SWY; sec. 21, T. 29 S., R. 8 W, and in road cuts along Tail Ridge Member overlies a deep-water turbidite channel facies in the Tenmile Member. The
g E il ' Highway 42 at the south end of the quadrangle. White Tail Ridge Member is conformable with, and perhaps interfingers with, the mudstone-domi-
| g, [P g7 | | Trs Marine siltstone sequences 10-20 m (32.8-65.6 ft) thick are mottled dark greenish gray and nated upper part of the Tenmile Member (see cross section B-B’). The contact with the underlying
| ——— g tee | usually interbedded with lesser amounts of fine-grained lithic arkosic wacke. Beds are locally Bushnell Rock Member of the Lookingglass Formation is conformable.
Bultoan —I_ i 57.8 parallel laminated and ripple cross-laminated with bedding thicknesses from 1 to 4 mm The Tenmile Member was interpreted by Ryberg (1984) and Heller and Ryberg (1983) as
el i P | Cra 7— (0.04-0.16 in.). Flaser, wavy, and lenticular beds are all abundant, though sedimentary struc- lower-slope deposits and as an outer shelf to upper-slope facies by Molenaar (1985)
_g : 1 tures are generally destroyed by bioturbation. Calcareous concretions are present. Carbonized-
s = wood debris and small molluscan fossils are common. Interpreted as interdistributary bay facies. Bushnell Rock Member of Baldwin (1974) (lower Eocene; Penutian to lower Ulatisian)—
H 5 Excellent exposures occur in road cuts along Highway 42 at the southwest end of the quadrangle. Tib Very thick- to thick-bedded pebble and cobble conglomerate with minor interbedded coarse-grained
E— ] —— les4 Unit Tfwf consists of pebble conglomerate interbedded with pebbly sandstone, granular to lithic sandstone, pebbly sandstone, and siltstone. Bedding thicknesses range from 0.5 to 6 m
T:memle a:::sﬂe«uwnwm"mlmﬂ- medium-grained sandstone, siltstone, and mudstone. Sandstone and conglomerate are dark gray (1.6-19.7 ft). Conglomerate is poorly sorted, clast supported, and moderately strong. Porosity is
2 Benthic foraminifera zones from Maliory (1958) and Almgren (1988) to greenish gray when fresh but weather to brown. Massive mudstone is dark gray when fresh nerall r. Clasts tend to be discoidal and subrounded to rounded. Compositions are dominantly
¢ ge Y poo
fﬁms'%m.ﬁ'«? %"ﬂé’% qmd ﬂ:’éf&lﬁ?&a and Bukry and Snavely (1988) to light gray green when weathered. Most of the coarser rocks are lithic arkosic wackes, but graywacke (~50 percent), metamorphic (~25 percent), and basaltic (~10 percent) with minor quartz
arenites are common. Sorting varies from poor to moderate. Framework grains are angular to and green, red, and gray chert. Matrix is greenish-gray, fine- to coarse-grained clayey lithic
EXPLANATION subangular, and the porosity is moderate. Clasts in the conglomerate typically range from 2 mm sandstone. Most beds are disorganized, but normal, reverse, and reverse to normal graded beds are
to 2 em (0.08-0.8 in.) in diameter, are rounded to well rounded, and commonly have a reddish- present. Cross-bedding occurs in the lower part of the sequence, but turbidites consisting of pebbly
Quaternary alluvium (Holocene and Pleistocene)—Unconsolidated clay, silt, sand, and gravel brown oxidized coating. The clasts consist of approximately 65 percent chert and quartzite, 25 to massive lithic sandstone with flute and groove casts occur in the upper part of the unit. Unit Tlb
Qal deposited in channels and on the flood plains of modern streams. Attitudes depicted in alluvium are percent metamorphic rock fragments, and 10 percent graywacke. Mudstone ripup clasts are is mapped only along the extreme northeast margin of the map area. The Bushnell Rock Member
from exposures of underlying bedrock units that are too small to be shown at the map scale common. Bed thicknesses range from 2 to 3 ecm to 7 m (1 in. to 23 ft). The thickest beds is approximately 250 m (800 ft) thick at the type section at Bushnell Rock (Baldwin, 1974), a short
(conglomerate) tend to be massive, but normal grading and clast imbrication are common. Bases distance east-northeast of the study area. The Bushnell Rock Member has been interpreted as a fan
Landslide deposits (Holocene and Pleistocene)—Clay, silt, sand, and gravel chaotically mixed of sandstone and conglomerate beds are often deeply scoured. Both trough and tabular cross-beds delta (Kugler, 1979) and as a braided stream deposit (Ryberg, 1984) but is a deep-sea canyon-fill or
Qls with angular blocks of weathered bedrock are common. Lateral accretion surfaces are present. Beds form thinning- and fining-upward channelized facies in the upper part of the unit (Alan Niem and In-Chang Ryu, Oregon State
sequences. Siltstone and mudstone intervals are typically poorly exposed slope formers. They University, personal communication, 1991). The Bushnell Rock Member is conformable with the
ANGULAR UNCONFORMITY are poorly bedded to massive and range in thickness from a few centimeters to 3 m (9.8 ft). overlying Tenmile Member and unconformably overlies Roseburg Formation sedimentary rocks,
Thicker intervals contain thin (to 10 cm [4 in.]), wedge-shaped, fine-grained sandstone beds. The pillow basalt, and pre-Tertiary rocks at the type section
Tyee Formation (middle Eocene; Ulatisian) poorly developed bedding in the fine-grained deposits may be due to bioturbation by plant roots.
Carbonized-plant debris is common, and small rootlets in growth positions occur. Conglomerate ANGULAR UNCONFORMITY
Baughman Member of Baldwin (1974) (middle Eocene; Ulatisian)—Sandstone interbed- and sandstone are interpreted as fluvial channel facies. Massive interbedded siltstone and
Ttb ded with lesser amounts of siltstone and mudstone. Sandstone is bluish-gray, micaceous, mudstone are interpreted as overbank deposits. The best exposures of these facies occur along Roseburg Formation of Baldwin (1974) (Paleocene to lower Eocene)—Interbedded turbidite
lithic-arkosic wacke that is medium to coarse grained, locally pebbly, moderately sorted, and a logging road in NW; sec. 34 and SW; sec. 27, T.29S.,R. 8 W. Trs sandstone and mudstone that crop out in the northeast part of the map area.
well indurated. Mottled color due to zeolitization is common. Porosity is low, owing to the degree Thinly laminated, carbonaceous mudstone units and lignitic coal beds ranging in thickness Unit Trs consists of highly deformed, well-indurated, dark-gray lithic wacke, pebbly sandstone,
of induration and amount of clay and zeolite matrix cement (typically 20-40 percent). Amalga- from 0.25 to 1.25 m (0.8-4.1 ft) are interpreted as a swamp/marsh facies. Excellent exposures siltstone, and mudstone. Both base-missing (Thede) and complete (Tabcde) Bouma turbidite sequences
mated sandstone beds are very thick to massive and channelized to lens shaped. Typically occur at the south end of the quadrangle in road cuts along Highway 42 (sec. 36, T. 29 S, R. 9 are common. The Roseburg Formation just northeast of the study area (e.g., at Bushnell Rock) also
parallel bedded with minor basal scour. Large-scale trough and planar cross-beds are common. W.). There, the coals contain fragments of Teredo-bored wood and are overlain by shoreface includes pillow basalt and breccia interbedded with the sedimentary rocks. The Roseburg sedimen-
Carbonized wood and plant debris is abundant along bedding planes. Sandstone units are cliff sandstone. Good exposures also occur in the bed of Berry Creek in NEY4 sec. 22, T. 29 S., R. 8 tary rocks consist of Mutti-Ricci Lucchi Facies C and D. Ryberg (1984) interpreted the Roseburg
formers. Thin-bedded sequences consist of fine-grained sandstone, siltstone, and mudstone. W., along the eastern margin of the quadrangle. ) Formation sedimentary rocks as a submarine fan formed in a subduction zone or trench
ke R L o T L e i P ok d ooy
m (1, . To ickness of the me: is approximately m (2, at the : .8 mi) northe ) .
section 17 km (10.6 mi) to the north. Interpreted as a sand-rich prograding deltaic system by Within the Camas Valley quadrangle the thickness is highly variable. In the extreme northern
Chan and Dott (1983, 1986), Heller and Dickinson (1985), and Molenaar (1985) part of the area in sec. 21, T. 28 8., R. 8 W., where the member overlies the Reston fault, it is
only 10-20 m (33-66 ft) thick. The unit thickens slightly to the south but is still only 90-120 m
LOCAL DISCONFORMITY (300-400 ft) thick over the Camas Mountain anticline. It thickens rapidly south of the Camas
Mountain anticline. In the extreme southeast part of the map (sec. 34, T. 29 8., R. 8 W.) it is 886 ACKNOWLEDGMENTS
Hubbard Creek Member of Baldwin (1974) (middle Eocene; Ulatisian)—Dark- to medium- m (2,900 ft) thick. Whether these variations in thickness represent true unit thicknesses or are
Tth gray mudstone interbedded with micaceous siltstone and lesser amounts of very fine-grained in part due to erosion is uncertain. Upper-shoreface sandstone caps the member throughout the The authors would like to thank the following people who contributed to this mapping project:
thin-bedded micaceous sandstone. Beds range in thickness from 0.5 mm to 8-9 cm (0.02-3.5 in.). study area, but several such facies are present within the member. Also, the conglomerate and Ewart M. Baldwin (University of Oregon), Peter Hales (Weyerhaeuser Corporation), E’g«l Mole-
Horizontal lamination is the dominant sedimentary structure, but ripples and small-scale cross- pebbly sandstone fluvial facies appears to lens out rapidly northward and to onlap the Camas naar (U.S. Geological Survey), and Alan R. Niem and Wemfy A. Niem (Oregon State University)
laminations are common in sandstone and siltstone beds. Sandstone beds are composed of base- Mountain anticline. If erosion is not responsible for the thickness variations, then topographic provided critical reviews of the map. Some strikes and dips were taken from unpublished map-
issi idi i highs existed during deposition of the White Tail Ridge Member. ping donated by C.M. Molenaar of the U.S. Geological Survey. In-Chang Ryu provided access to
missing Bouma turbidite sequences (Thede). Small pelecypod molds and casts occur in the mudstone, g g depo dge . ; A e A .
but the strata are generally not bioturbated. Carbonized-plant debris and mica are abundant along Baldwin (1974) and Baldwin and Perttu (1989) map the extreme southeast portion of the map mea_sure,lelhsecﬁwns corflplgwd as part of hlls clolctora}(i1 d:sser;atwn B Jngt e a:ﬂ Oregon S!tatg Uni-
bedding planes. The Hubbard Creek Member at the type section 17 km (10.6 mi) to the north is (from Berry Creek eastward) as the Olalla Creek Member of the Lookingglass Formation. A detailed :ﬁ;:‘gdy a?'gas are also due to the many local residents who provided access to private lands in
approximately 120 m (400 ft) thick (Baldwin, 1974). The unit maintains a relatively consistent examma;i}on c};:f thest?m rocks athnd of roclllt:h mlappec;] as é)lallia?ree{lh Memt:r l;ntiaedlwa;;ely ‘ie‘aa’;lt oRi; ;he :
120-m thickness throughout the study area. Unit Tth consists mostly of Mutti-Ricci Lucchi turbidite quadrangle shows that (1) they are lithologically identical to the rocks of the ite Tail Ridge
Facies G %dutul'l-{h"la:i Lucchi, 1972; 1975), with lesser amounts of Facies F and minor amounts of izlllllbelﬁ (2) the 581:;9 dEPOSiFim;LI ff{‘;‘i]e?azl{"? I;wsiﬂg;l both uﬂifgjglﬂ-, both units ?Ll;waabm‘htgt
Facies D. Unit is interpreted as a slope facies (Molenaar, 1985) ow-marine and nonmarine fluvi es); an apparen erences in attitude between the
Ttt two units (i.e., ~10°-14° westward dips in the White Rail Ridge Member on Camas Mountain and
Tyee Mountain Member of Baldwin (1974) (middle Eocene; Ulatisian)—Light-gray to much steeper [up to 54° west] dips measured on a ridge 1.1 km [0.7 mi] east of the quadrangle
Tt bluish-gray, brown-weathered, micaceous, lithic-arkosic wacke in amalgamated sandstone beds boundary) are the result of g}?% fOldinEt(:_R‘th:h Wfi_ld“]}jfeﬁafasﬁault The ‘gti']l‘]dlig'e u?a_faig {akli'l: (‘i ; LITHOLOGIC SYMBOLS
up to 20 m (66 ft) thick. Sandstone is fine to medium grained, poorly sorted, and well indurated major northeast-trending right-lateral strike-slip fault. The surface trace of the fault is 2. ;
with ubiquitous coarse sand-sized flakes of biotite and muscovite. Porosity is low owing to the mi) east of the quadrangle boundary. As there is no reliable means of diﬁ'ere_ntlat:mg Petween t!le {Used in cross sections)
degree of induration and amount of clay matrix (typically 20-40 percent). Beds are locally graded. two members, all rocks previously mapped as the Olalla Creek Member were included in the White i o
Fl;::, g;'oove:is atgd lot?ec}i ca%ts a;;e ;‘)regenté:.‘;ad n&udftone d:lémp glasts are abﬁds;i; in ;{he uptgfer Tail pﬁelslgﬂnﬂ; Memb;: Thls_ u;lterprg;caﬁt:ion erﬁt;;:lht& ;lmm;e :{:f MtgLenUamar pé 1985). Harmti s) (19d5_7) s'e.0 0 onglomerate
p of sandstone s. Carbonized wood and plant ris is common. The Tyee Mountain map ese TocKs as a single umt (s ua rormauon) and in T . .
Member is 365 m (1,200 ft) thick in the northern part of the map area at Bennett Rock, where fh}lﬂ I(;ﬂ;ﬁ sectiom} intmh'preted the k\;ariations l.iln :\Vﬂjﬁe gsafthe ;ezllltl)t of drag folding on the Tenmile S —++| Massive amalgamated sandstone with discontinuous shale partings
it forms near-vertical cliffs. It thins rapidly to the south, and, where present in the southern part au is name for what is now known as the Wildlife Safari fault). :
of the m;sp ;l:‘:a(’ 21{ iqssless )t.han 1;1100 fr rgﬁo trrl:) t%ck Ihlll;)callg:;1 it liamch on;té gntir&hg 6’(&; ittl;e tgple‘ % Tll'l:-‘ WET»G T;ilthﬁidg_e Mellocalimer ;:IPPBIM'E wot;fmnﬁ":mg::e Witht;hetoverlﬁﬂgbfmilsng&gﬂ Cross-bedded sandstone
section .75 mi) to the north, the Tyee Mountain Me T is m (2, ic ember, thoug ere is a gular unconformity between the two members a ston,
(Baldwin and Perttu, 1989). In the map area, the contact with the underlying Camas Valley about 1.6 km (1 mi) northeast of the study area (Black, 1990). This same local unconformity Bedded sandstone
Member of the Flournoy Formation appears to be gradational. Baldwin (1974) and Baldwin and occurs in the study area along an unnamed northeast-trending ridge in the NEV sec. 21, T. 28
Perttu (1989) suggested that an unconformity separates the Tyee Mountain and Camas Valley 8., R. 8 W. The relationship between the White Tail Ridge Member and the Tenmile Member of Interbedded sandstone, siltstone, and shale (turbidite sequences)
Members, while Molenaar (1985) interpreted the relationship as conformable. Unit Ttt consists the Lookingglass Formation is discussed below
of Mutti-Ricci Lucchi Facies B. At the type section, the Tyee Mountain Member is interpreted Siltstone
by Chan and Dott (1983) as an inner sandy submarine-fan facies. They noted, however, that DISCONFORMITY(?)
there appeared to be a line source for the deposits rather than a single large submarine canyon. Mudstone
Heller and Dickinson (1985) called this facies a submarine ramp turbidite complex
Flournoy Formation (upper lower Eocene; Ulatisian) Unconformity
Camas Valley Member of Baldwin (1974) (upper lower Eocene; Ulatisian)—Largely slope- Gradational contact
Tfe and low hill-forming, unit Tfe consists of massive dark-gray to gray-green mudstone with minor MAP SYMBOLS
siltstone and very fine-grained sandstone. Increasing amounts of thin-bedded, fine-grained, mi-
Tfcs caceous, arkosic sandstone occur toward the top of the member. These sandstone beds represent the Contact—Approximately located GEOLOGIC CROSS SECTIONS
lower parts of incomplete (base-missing) Bouma sequences (i.e., Thed, Tede). Horizontal lamination N . ) Quaternary units not shown >
is the dominant sedimentary structure. Mudstone is commonly massive, with a tendency to =i Strike and dip of bedding 2
spheroidal weathering, Small calcareous concretions are abundant. Locally bioturbated and slump : N . z, Eg
folded. Contains sparse molluscan fossils. Total thickness is approximately 500 m (1,650 ft). 5 Strike and dip of overturned bedding gg § = A
Unit Tfes is a lenticular body of interbedded pebbly sandstone, sandstone, and siltstone. —ta i rmal t—arro i o e m= o
Sandstone is nonmicaceous, medium-grained to granular lithic arkosic wacke and arenite. Bed }:lqa:hed wfiileuri appmx‘;;:f:n&%g? ;ﬁfgg‘;ﬂ;@gg& downthrown side; FEET ot 5 E METERS
B s . . ] i 2 zZ
thicknesses range from a few centimeters to 1.5 m (4.9 ft). Parallel bedding dominates, but 2000 50 <z
hummocky cross-stratification is relatively common. Coarser beds are burrowed. Siltstones have e heyoe Thrust fault—teeth on upper plate; dashed where approximate; N e~ %8 7 3 500
undergone extensive disruptive bioturbation. Carbonized-plant debris is abundant. The transi- dotted where concealed I e == / ;//_ ~5 S O i —__—_-:? N 2
tion to overlying mudstone is abrupt. The entire sequence is less than 30 m (100 ft) thick and . S T e N~ gl s S T IR ST — N o ]
thickens anc{t:ogrsens upward. P sed g—l— —_ Anticline axis—dashed where approximate; dotted where concealed 1000—-\'\ = i -:"\' - X \ 4 /)/ //// ; _/4/ /, = o a:; ::‘“-‘3‘_;,__3 ft__’_—: __:Q\izi = 5: ////, "‘:Q\
The contact of the Camas Valley Member with the overlying Tyee Formation appears to be | 5 . . : % N W AL g Y ) N, mise s <X
gradational, as expla.ine_d in t.l_'le s_ect.ion on the Tyee Mountain Member (unit Ttt). The contact T Syncline axis—dashed where approximate; dotted where concealed \ \ N % N K £y {f .//.0 [ sio atg AP .;\\:‘:1;_‘//,/’/ fv: \\
with the underlying White Tail Ridge Member of the Flournoy For;nanon appears conformable * ; —...  Overturned syncline—dashed where approximate; dotted where concealed SEA _| ‘\ \ ¥ e X < . ’{ /A e _;_,'.,.-s:_o;a LY o
throughout most of the area, but there seems to be a local unconformity between the two members LEVEL : . \ 7.4 Tes toir0 e 0ate 9
in the vicinity of the Reston fault (Black, 1990). -¢- Dry hydrocarbon exploration hole—Total depth shown in feet \ A \ : L0, o> i
Most of the Camas Valley Member consists of Mutti-Ricci Lucchi Facies G with minor Facies e e locati Numbe i to th w N\ ! .
F. Unit Tfes was deposited in storm-dominated, relatively shallow water and is interpreted as Geochemical sample location—Number corresponds to that used in N LR ;
transition to lower-shoreface facies. The encasing mudstones are interpreted as outer-shelf to Niem and Niem (1990), Plate 2 and Table 1a 1000 — K 2:??:.’:5%;0:5"0?'2&1 pillow basalt (?)
upper-slope deposits. The upper part of the member, where base-missing Bouma sequences are Diacusdion of secloey and hvdiccarben vobeitial in e deat :
more common, is interpreted as an upper-slope facies geology ydroc po aln accompanying tex 500
T
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