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LATER MESOZOIC SJ FATIGRAPEY OF THE 
JIM ROBERTSON RANCH AREA, CENTRAL OREGON 

I NTRODUCTION 

Location and accessibility 

The thesis area lies slightly east of the geographi- 

cal center of Oregon end includes parts of Crook, Grant, 

and Harney counties. (Plate I). 

Jim Robertson's ranch, near the geographical center 

of the area of study, is used as the area reference. The 

ranch house is located in section 28, T. 18 5., H. 26 E. 

Graded dirt roads connect the ranch with Prineville 
(northwest), Seneca (northeast), and Burns (southeast). 

Private roads in the area are not maintained and must be 

used with caution. 

Geography and geomorphology 

The area of study has been described as being situ- 

ated in part of a high, warped and diszected plateau ly- 
Ing south of the Ochoco Range (lL, p.223). Headwaters 
of tributary streams cut into the plateau on all sides 

and erpty their contents into larger streams. The latter 

connect with the Deachutes, Coluibia or Snake Rivers; a 

few flow southward into the Harney Basin. The largest 

stream in the thesis area is the south fork of Beaver 
Creek. It empties into Crooked River, which in turn 
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joins the Deschutes. 

Isolated rennants of nearly llat-lyin{ late lertiery 
volcnics overlie steep-dipping iesozoic sirata in the 

area oi study (fig. 1). 'iIie volcnic cap several ridges 

which exl'ibit a near--ature geomorphic topography. In 

contrast, the valleys, which are underlain by pr'e-lerti- 
ary sedirentary socks, aie broad and U-shaped, sugesting 

a post-mature topography. Such a geomorphic anomaly is 

attributed to the relatively greater resistance to ero- 

sion of the volcanic beds which underlie the ridLes. 

----- 
r. ii. 

;Th 

i. 

t J 

Figure 1. View northward of lower 
Warm Springs Valley showing the con- 
trasting topographies. Tr, Rattle- 
snake fui.; Kws, Warm Springs fît. 

; Kw, 
Weberg 2m.; and Jh, Hyde fm. 

Climate and vegetation 

- 

The region has a semi-arid climate on the basis of 

the annual rainfall (7 to l inches), which varies with 
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the seasons. Suxrier months are usually cloudless; the 

nlrhts are cool and the days are hot. Temperatures In a 

2hour period niay range from slightly below freezing in 

the early rrornin hours to 120-degrees by iidd-day. The 

srral1 amounts of rein (less than 2 inches for the sunwîer) 

come almost entIrely from thunderstorms. Spring and fall 

months are cooler with more rainfall. Snow is not uncom- 

mon during such months. Winter months are very cold and 

precipitation is usually in the form of snow. 

Vegetation, associated with the underlying pre- 
Tertiary rocks, is generally sparse arid low and consists 

of dull-colored sage and grass. Few treos or dense growth 

occur in such areas. They cluster about springs or 

parallel the stream beds. 

In sharp contrast, the vegetation which grows on 

Tertiary volcanic soils is dense and green. Ponderosa 

pines grow profusely and form the forests which consti- 
tute a local natural resource in the region. The forests 

lie almost wholly within the Ochoco National Forest (fig. 

2). 

Previous work in the area 

In i86L, members of a cavalry expedition led by 

Captain John N. Drake collected Cretaceous fossils near 

what is now the Andrew Bernard Ranch (ls, pp.3-37). The 



expedition marked the beginning of geological field work 

in the pre-Tertiary of central Oregon. 

FiEure 2. Ridges, west of Freeman 
Creek, showing contrasting vegetation. 
Jb, "Bailey" fr.; Km, iowich group; 
Ke, Colpitta group; 3h, Hyde fm.; and 
To, Ochoco lava. 

Geologic contributions until 1930 were limited in 

number and each dealt with some specific phase of geology 
such as economic possibilities, fossil descriptions, and 

abstracts announcing new pre-Tertiary localities. During 

the latter 19th century, the foremost contributor was 

Dr. Thomas Condon, Oregon's pioneer geologist. He sent 

fossils, collected frein strata now known as the Donovan 

formation (1L., p.233), to Aipheus Hyatt, who was an in- 

vertebrate paleontologist. Hyatt identified and described 
the fossils, and subsequently, on the basis of a faunal 



correlation, reported the discovery Of Jurassic rocks in 

Oregon (6, p.221). Hyatt correlated the Oregon fosils 

with forms found in the Hardgrave sandstone (Lower Juras- 

sic) of Taylorsville, California (9, p.Ll2). 

The only detailed strat:graphic work on the "Juras- 

sic of central Oregon" i :. a doctoral thesis completed in 

1931 by Y. L. Lupher (13, llp.). Lupher divided the 

strata into two groups and eight formations. Lower, 

Middle, or [Tppr Jurassic dates were assigned to the 

formation, on the basis of faunal evidence. Anionites 
from central Oregon were compared and correlated tempo- 

rally with forms which are found in the European Jurassic 

strata. A digest of his dissertation with stratigraphie 

refinements and revisions was subsequently published (1)3, 

pp.219-269). 

The general nature of the stratigraphy and paleon- 

tology of the pre-Tertiary strata of central Oregon was 

finally blocked out when the remaining large unknown area 
was described in 19)33 by C. W. Merriam and S. A. Berthi- 
urne (17, pp.l)4-172). 

A number of University of Oregon and Oregon State 
College Master's theses deserve recognition. Though they 
were never published, they merit note for documenting 
details in limited areas. The theses are divided into 
two general categories--those which pertain to the 
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Paleozoic section and those concerned with iesozoie 

studies. Theses by W. E. NcKittrlek (16, 8i3p.), B. N. 

Gonzales (8, ii9p.), and J. !. Brogan (, 139p.), are in- 

eluded in the first category. Thesis by R. Â. Iosbitt 

(20, 39p.) and E. T. Sehen . k (22, 6p.) are in the latter. 

Table I is a con2pllation of the central OreLon pre- 

Tertiary stratiraphic nomenclature. Formation nanes are 

from published sources and, where applicable, from Mas- 

tor's studies, 

Purpose and nature of the present work 

The purpose of the investigation was two-fold: to 

map on aerial photoraphs all of . L. Lupher's "Juras- 

sic" fornations which outcrop in the area of' study; and 

to make a faunal collection from each formation. 

Field mapping accomp1iahe3 in eight weeks was spaced 

over the summer months of l9i. Pertinent geologic data 

were plotted on aerial photographs (scale: 9" equals 14 

miles) which were flown in 1943 for the 6SOth Topographic 

Engineer Battalion, United States Army. A Federal Forest 

Service map (Snow Mountain District, Ochoco Nation. .al 

Forest, l9l), with a scale of 1" to four miles, provided 

the base for the final presentation of the field data in 

this report. Physiographic discrepancies which occur in 

the forestry map have been corrected with the aid of 

aerial photographs. 



TABLE I. COMPILATION OF Tfl CENTRAL OREGON PRE-TERTIARY STRATIGRAPHIC NONENCLATUR 

-i- ----- - 

Systei 

- ---- 

Group 

- - - . 

Formation 
- - ( 

Thickness (ft.) Remaiks 

f__L 
No name The "Bernard Ranch Cretaceous" 

1er? Lonesome f. OOO May be Lower Cretaceous 

Early 
: Uper 

Tröwbride shale LOOO 

rznow3hoe frn. 2800 
Izee -I 

Hyde mi. 1080-3512 

Early [Want Springs r. 103-300 
Colpitts.4 

J Middle Weberg fì. 100-272 

r:;; [4ice1y shale 13L-228 
Lower Mowich -1 

to 1Sip1eo 2m. 3-1O 
Upper 

I 

L1as LRobertson rii. 10-Oo 

Donovan fin. 22I.1-2OO 

B11ey fm. 12000 InvalId. Masterts thesis naine 

R SUpper 

L__L____ Morgen ? Invalid. Master's thesis name 
No thickness given 

P Lower Coyote Butte fn. 900 

Cp;Lower Spotted Ridge fm. 1000-1OO 

Cm Coffee Creek fin. 900-1000 Base not exposed 
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The strati{.:raphic positions of the Mowich and Colpitts 

as shown on Table I (p.B) are incorrect and their corrected 

positions constitute a rajor geo1oic contribution In this 

thesis. Certain am:.onites found in the groups indicato a 

late Lower Cretaceous ace and not the late Lower and early 

Middle Jurasic aces origïnally propounded by R. L. Lupher 

(].L, pp.2L5, 23). Geologic anomalies arising from the 

previously proposed "Jurassic" ages are eliiinated when a 

Cretaceous age is substituted for both groups. Some of 

the nrnre important anomalies are discussed below. 

The structural and stratigraphic relationships of the 

Hyde fortìation (Middle Jurassic) and the Cretaceous groups 

constitute a second major contribution. Strata of the Hyde 

formation have been thrust over the strata of the owich 

and Colpitts groups which may explain, in part, the mis- 

dating of the latter units. The earlier workers cons:Ldezd 

that the Hyde formation was in depositional contact with 
the other units (lL, p.28). It is the writer's opinion 
that the assured doositional contact :]ust bave been the 

basis for the "Jurassic" dates assigned to the groups and 

that Jurassic literature was used exclusively to find 

faunal affinities for the fossils found in the groups. 
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Nuch of geologic time is represented by sedimentary 

strata in the area of study. Included are rocks which 

were deposited during portions of the Pennsylvanian, 

Perrnian, Triassic?, Jurassic and Cretaceous Periods. 

The Jrass1e Hyde formation and the Cretaceous M0wich and 

Colpitts groups are discussed in detall herein. 

Fossil specimens which are figured in the text 

(Hypotypes) have been deposited in the collectIons at 
Oregon State College. 

PAL,ECZOIC ERA 

Pennsylvanian and Permian Systems 

Sumrna ry 

Lste Paleozoic sedimentary rocks border the western 

edge of the area of study (sections 10, 11, 1L, 1, 22, 
23, 26, and 27, T. 18 5., R. 2 ). A small isolated 

section of strata crops out in sections 8 and 17, T. 18 

S., R. 27 E. The total areal extent is about seven square 

miles. The rocks (limestones, cherts, and indurated 

clastics) are relatively more resistant to erosion than 

the younger Mesozoic strata, and consequently underlie 

higher ridges in the area of study. The Paleozoic strata 

are complexly folded and faulted with little or no mets- 

morphism. The beds are steeply inclined. Some have 
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vertical dios wi-i . 11e others are arent1y overturned. 

Paieozoic strate. in the aree of study ere separable 

into two formations--the Spotted Ridge (Pensy1vanían), 

and the Coyote Butte (Permian). Fornat1on boundaries in 

the southwest portion of the writer's map were originally 

riapped, and named, by Merriam and Berthiune (17, map). 

The northwe&t portion, within the Dayville juadrangie, 

icapped by Brogan ( map). In the latter portion are 

certain limestone and chert units (In sectiorì 10 arid 1g), 

which are dated as iisissippian 1n age (, map). The 

units sre now knon to be Fer1an in age on the basis of 

locally abundant Lusulinids of Lower ?enr1ian aspect (3, 

personal communication), The units are herein assigned to 

the Coyote Butte fornation. 

The younger Coyote Batte formation rests unconform- 

ably on the Spotted Iidge formation (17, p.11). One or 

both formations are overiain unconformably, at certain 

localities, by three of the seven Mesozoic formations, 

which crop out in the area of' study. The three are: (1) 

the "Bailey" formation, (2) the Hyde formation, and (3) 

the Weberg formation. Contacts among the formations are 

generally concealed by talus or sol]. cover, and their 

actual positions are inferred frequently on a structural 

and physiographic basis. 

The two Paleozoic formations differ markedly in their 



lithologies. Clastic rocks (conglomerates, sandstones, 

etc., oie land-laid) characterize the Spotted i1dge for- 

ratìon (17, pp,11-]54). The lithologie aspect of the 

Coyote Butte £orxration is nonc1astic and the formation 

is composed almost entirely of limestone and chert beds 

(17g pp.l6, 17). 

Two new Permian fossil localities were discovered 

by the writer dur1n the field season, and are herein as- 

signed Oregon State fossil locality numbers L21 and 

L2l6. Sample specinAens have been deposited in the Ceolo- 

gy Department collections at the college. Well-preserved 

productid and eplriferid brachiopods, crinoid sters, 

bryozoa, corals, and fusulinids are in the collection. 

MESOZOIC ERA 

Triassic? and Jurassic Systems 

Summary 

The oldest Mesozoic strata in the region were first 

studied In detail by E. T. Schenk who subsequently 

described them in an University of Oregon Master's thesis 

(22, 6p.). Schenk divided the strata into two forma- 

tians (22, p.).)., The older strata was named the Morgan 

formation; the younger, the Bailey formation. Both 

formations were ated as Upper Triassie in age (22, 
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pp.18, 19). Only the latter forxation crops out In the 
writer's area of study. 

The nar:ie "Bailey formation" is preoccupied and, 

therefore, Invalid (27, p.101); however, it was continued 

in usage by B. A. Nesbitt in his moredetailed decrip- 

tion of the same strata (20, 39p.). In order to conlorm 

to nornenclatural ru18 as standardized by the United States 
Geo1oiea1 Survey, the name Bailey lormation is discarded 
herein. But, since no new name is proposed by the writer, 
the formation is referrEd to in this text as the "Bailey" 

formation. 

The northern portion of the writer's area of study 

overlaps in part that of Nesbitt's area (20, iap). That 

portion which pertains to the strata of the "Bailey" 
formation, therefore, was not studied in detail, The 

writer's map includes data transcribed from Nesbitt's map 

in order to show more clearly the structurai and physio 

graphic relations of ail the formations in the area of 

study. 

Exposures of the "Bailey" formation occupy about 2 

of the square miles in the area of study. They are 

especially prominent in the northeast and southwest 
portions. The strata are more resistant to erosion than 
those of the younger Mesozoic formations and, therefore, 

underlie higher ridges. Most of the ridges comprise the 
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core of Lupher's "Mowich antielirie't (114, p.237). The 

strata are steeply Inclined and are a1rost as severely 
folded sad faulted as the Paleozolc strata. Sorne beds In- 
cithe vertically while others may be overturned. 

The thickness of the strata Is estimated to be 3000 to 
S000 feet. Probable repetition of beds, a characteristic 
of tightly-folded and faulted beds, makes more precise 
estimates problematical. 

The Dßailey?t formation unconformably underlies the 
younger Hyde, Jobertson, and Weberg formations, and the 
late Tertiary volcanic strata. It unconformably overlies 
the Paleozoic formations. 

The formation has a elastic lithologic aspect, and the 

sedimentary rocks in it vary from cobble conglomerates to 

shales and mudstones, Most of the rocks are non-calcare- 

oua. Hwover, near the base of the formation, at Big Flat 
(section 8, T. 18 S., B. 27 e.), fossiliferous limestone 

beds crop out and are intercalated with the conglomerates. 

No Indigenous "Bailey" fossils are known in the area 

of study. However, such fossils are found outside the 

area and are mentioned here because they have a direct 

bearing on the age of the formation. One such fossil Is a 

species of the ammonite genus, Arietites. 

Permian and Triassic fossils are found enclosed in the 

cobbles of the basal conglomerate beds at Big Flat. 



Specinens of each were placed In the collections of the 

Geoloy Department at Oregon State College. 

AEe and correlation 

E. T. Schenk correlated certain fossilz froi the 

"Bailef' forxation with forms from l3ro3k Nountath, Shasta 

County, California (22, pp.18, 19). The latter beds are 

dated as Upper Triasic, Karnlo Stage ($, p.68). The 

writer feels that considerable doubt exlts a& to the 

validity of the correlation. Karnic £osils which are 

found in the area of study are encio2ed in lietone cob- 

bies which are intiiate1y assocIated with fosilî1erous 

Paloozoic cobbles. This asoaiation suggests a date ist- 

er than the iíarnic stage. The post-Karni date applies 

to the entire formation because the cobbles are In the 

formation's basal beds (20, p.13). 

A Lower Jurassic age is more nearly correct, and is 

based on faunal evidence which was discovered recently in 

Camp Creek valley. The locality is outside the area of 

study but within the "Bailey" formation. A number of am 

znonites were found in a limestone fragment. One of them 

i a species of Arietites, a genus restricted to the Lower 

Jurassic (21, p.82). This specimen has been placed in t1 

fossil collections at 0regon StateCollege, Since the 

original discovery, other localities, also outside the area 
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of study, have yielded ammonites which ay have a very 

high Tr1aic aspect. The fossil discoveries suest that 
the strata of the formation tIar1sLress the Triassic- 

Jurassic systemic boundary. if such a transgression actu- 

11y exists, then the ctmtral Oregon region would coxforrn 

with the generally accepted thouht among most eologists 

that,ln the western tnited States, Upper Triassic sodi- 

monts grade impercetib1y into Lower Jurassic sedirents 

(19, pp.1613-1616). More detailed paleontologic investi- 

gation is necessary to determine the pxecise dato of thiB 

formation. The writer recommends that the Karnic ge be 

a probable Upper Triassic? to Lower Jurassic 

ge be substituted, 

Jurassic System 

Izee group (Hyde foimation) 

Introduction 

Two formations comprise the Izee group: the basal 

Hyde formation and the Snowshoe formation (lu, p.2:). 
Only the Hyde formation crops out in the aiea of study. 

The group name, Izee, is from the Izee grange and school- 
house near South Fork Filver between Poison Creek and Fose- 
bud Creek (lL, p.229). The name "hyde' was derived £rom 

the John Hjde Ranch (114, p.229). Both localities are 
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outside the area of study. 

Distribution, topographic expression, and thickness 

Hyde exposures cover about eight square miles in the 

area of study in sections 7, 8, 18, 19, 30, 31, and 3L, 

T. if S., Fi. 26 E. (see Plate II), and sections 12, 13, 214, 

2, and 36, T. 18 S., R. 2 E. 

The formation is entirely sedimentary in character. 
The strata are less resistant to erosion than the strata 
of the older "Bailey" formation, but more resistant than 

those of the Mowich and Colpitta grous. Therefore, the 
foration underlies a number of high rides, some with 
steep slopes. The steepness of the slopes, however, is 
due in part to Tertiary volcanics which cap the ridges and 

lie ori the Hyde strata. 
The attitudes of the Hyde strata vary considerably. 

The strsta strike in many directions throughout the area 
01' study. The apparent strike of the formation as a whole 

is generally to the northwest, and they are seldom con- 

cordant with the subjacent Colpitts strata. lEn the Eree- 
man Creek area the dips are gentle--as little as lO°--and 
generally to the southwest. In contrast, dips recorded 
in the Warm Springs Creek valley near the northern limit 
of the area of study, are as much as 600 and generally to 
the northeast. 
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PLATE II 

Vlew looking northward into louer Warr springs Valley showing 
areal relations of Jurassic, Cretaceous, and Tertiary rocks. 
Pi, Hyde fr.; Kw, Weberg fm.; Kws, arrt Springs fm.; Tv, Rattle- 

snake fin.; arid Ti, intrusive. 



The Hyde forr . iation var1s in thickness from one 

1oc11ty to another. No sections were ieasured in detail 

by the writer because most of the strata are concealed. 

&lso, the structural complexities of the £onation, though 

not superficially aoparent, suggest the presence of re- 

peated beds. Two sections were paced,however, and the 

data were recorded. One begins in section 12, T. 18 3., 

FL. 2 E., at the apparent base of the oriation, and con- 

tinues into section 7, T. 18 3., Fi. 26 E., to the base of 

the Tertiary volcenics which cap Windy EUdge. The other 

is confined to section 3), T. 18 3., R. 26 ., west of 

Freeman Creek. The total thickness for each is about 2000 

and 70 feet, respectively. Luphor's measured sec- 

tien just north of the area of study totalled ll2 feet 

(iL1., The variations in thicknesa are due, in 

part, to the resence or absence of the upper strata of the 

formation at each locality. 

Contact rslations 

The Hyde and Warm Springs formations are in fault 

contact. The former has been thrust over the warm Snrings 

formation and then, in many places, normal-faulted against 

the latter. Field evidence exists which exhibits such 

relations. One such locality îs a ridge about 300 yards 

southeaat of Jim Robertson's ranch-house (see Plate III). 
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There, a x?assive, Indurated, and dark-colored con1omer- 
ate, is at the base of the Hyde formation. It re$ts 

directly on Colpitts strata. The latter have been exces- 

sively faulted, compared with siilar strsta which crop out 
about 300 yards to the east. The Hyde formation is riot 

present at the latter locality (see Plate III). Siilar- 
ly, throughout the area, Colpitts strata show excessive 

faulting wherever the Hyde strata is observed lying 
directly over the former. The Hyde formation, itself, is 

faulted excessively in such areas but the faults are dif- 

ficult to observe. 

Normal-fault contacts between the two occur in the 

stream valleys but the contacts are riot visible because 

of the thick deposits of alluvium. The contact is in- 

ferred on the basis of the attitudes of the late Tertiary 
volcanics which cover the iesozoio formations. The 
volcanes which lie directly on the Hyde formation on the 
west side of lower Warm Springs valley dip ently toward 

Warm Srrings Creek (see Plate II). Similar volcanes on 
the east side of the creek are nearly flt-lyin1 but 
exhibit small normal-faults in areas iimiediately adjacent 
to the creek. 

Contacts between the Hyde and the Spotted hidge and 
"Bailey" formations are also fault contacts. The contact 
with the younger volcanic beds is depositional in nature. 
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A striking angular unconformity exists between them. 

Litho logy 

The lithologic character of the Hyde strata in the 

area of study differs noticeably from that at the type 

localïty. In the latter, the rocks are almost entirely 

massive blue-gray niedium-grained sandstones in which there 

is little differentiation into distinct minor beds (lL, 

p.26). In the thesis area, the blue-ray sandstones are 

found only in the upper strata of the formation where 

they are intercalated with many finer-grained beds and 

with a few very coarse sandstone an pebble-conglomerate 

beds. These atypical Hyde rocks are enera1ly gray but 

lack the characteristic bluish hue. The basal strata are 

also atypical. They are dominantly fine-grained sand- 

stones, shales, and rnudstonee which exhibit a variety of 

shades of brown, green arid gray. tIhese lithologic differ- 

ences in combination with . recently discovered structural 

evidence suggest that the strata in the area of study may 

not be correlative with the type Hyde fonnation. However, 

since there is no evidence which positively contradicts 

the original assignment (Li, p.2S7), the strata in the area 

of study are mapped as Hyde. 

Hyde strata are typically not-calcareous. An except- 

ion is a greenish-yellow fossiliferous s1ltstone which 
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crops out west of Camp Creek on the Jim Smith Ranch. The 

bed is about 20 feet thick and its stratigraphie position 

is about 200 feet above the nparent base of the fonia- 

tion. The siltstone is composed of fine-grained unidenti 

fled mineral fragments which have been cemented by calcite. 
It has no apparent bedding. 

Few mineral constituents can be recognized In the 
rocks of the formation. Van-colored cherts are extrecrely 

abundant In the coarser beds and are frequently the only 

mineral constituent. The cherts range in size. Some are 

more than two inches in diameter but most of them are in 

the size-ranges which typify the sandstones. Most cherts 

appear to be sub-rounded but they vary locally. 

In general, the size of the minorai constituents is 

related to the thickness of' each bed. That Is, the 

coarser the grain the thicker is the bed. IndivIdual shale 

and mudstone beds vary from a fraction of an inch to more 

than six Inches. Sandstones range from one foot to about 

20 feet and the conglomerates from six feet to 30 feet. 

Paleontology 

Fossils are scarce In the Hyde formation and are poor- 

ly preserved, thoroughly leached, and fragmental. Common 
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modes of occurrence are casts, molds, and impressions. 

Occssionally, original material is found but never in suf- 

ficient quantities to materially assist in identification. 

.rembers of the phylum Molluscs (ceph&lopods and 

pelecpods) are the only forms known to occur in the 

for:ration. Cophalopods are the most abundant and include 

C, number of ammonite genera. The ammonites occur at two 

locslities---L2l2 nd L2l3 (sce map). A third locality-- 

14 2lL--contains abundant remains of Pecten (Chiamys) n. sp. 

Only one ammonite, doubtfully referred to the uenus 

Reineckia, is mentioned in the text. The absence of 

sutures and the fragmental nature of the speciens make 

positive generic identification unlikely. 

P a leo ecology 

Little can be inferred about the environments which 
existed during the deposition of the sediments in the Hyde 

formation. The scarcity or absence of fossils in most of 

the strata indicates that the environments were either 

unsuitable for organisms, especially for sessile bonthonic 

farms, or to preservation of their remains. The factor or 

factors which discouraged life can be conjectured only. 

One may be the lithologic character of the sediments. The 

numerous textures associated with the strata of the forma- 

tien indicate variable and recurrent conditions on the 
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sea-bottom. The sea-bottom was t times muddy and at 

other times quite firm. The rapid alternations iay have 

discouraed an introduction of the pore coìnon Jurassic 

benthonic forms to the sea-botto:. &cch forìis as the 

pectens, riyas, lirias, etc., apparently could not tolerate 

the chanin environments. In the Jurassic of the western 

interior, they seem to have lived on a moderately fiii 

calcareous mud bottom (lo, p.23). 

The amount of calcium carbonate in the rocks of the 

formation may be another factor. Calcite is almost 

completely absent in the Hyde strata and this suggests a 

sea-bottom condition not suItable to the cormion organisms, 

as evidenced above. There is, however, the possibility 

that the rocks have been leached of original calcite. Con- 

sidering the thickness of the formation, such a possi- 

bility seems unlikely. The leached calcite would have to 

percolate through as much as lOO feet of strata in order 
to be redeposited outside the formation. k urther, in 

passing through the strata, sorne of the calcite cor 

ceivably would have been deposited about the few fossils 

in the formation. Such accumulations would then foirn 

concretions, where fossils were scarce, or limestone beds 

where fossils were abundant. Neither exists in the fona- 

tian. ihe Hyde fossils, therefore, nay inlicate a general 

sbsonce of calcite in the formation and that such fossils 
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were leached themselves because of such ari absence. 

Origin and environrent of deposition 

The origin of the sediments in the Hyde formetion is 
not too well rnown. The cherts seemingly have Paleozoic 

origins but their post-Paleozoic history cannot be traced. 
The varied textures represented in the strata suggest re- 
worked sediments from older Mesozoic strata. 

The position of the Bouree area, with reference to 
the area of study can be surmised only. The source could 

have been from one or more directions. One such source 
was east of the area of study, based on regional paleo- 

georaphy. During giddle Jurassic times, the Mesocordil- 

loran geanticline separated the Pacific Coast and Rocky 

Mountain geosynclires. It seems reasoneble to assume 

that the geanticline was the source of the sediments. The 

airrilarity of the Hyde strata to known Middle Jurassic 

deposits which are found on the Pacific coast seors to 

confirm such a source area. 
An island arc, situated to the west, may have contri 

buted a portion of the sediments. Field evidence indi- 
cates that late Paleozoic strata emerged fron the sea in 
the central Oregon region near the end of the Peririan 

Period. Such an arc apparently persisted and was a source 
area tIrou{hout much of the Mesozoic Era. However, no 



field evidence is known which sustains the hypothesis of 

a western source for the Hyde sediments. 1f the island 
ere did exist during the l'liddie Jurasic, the sediments 

derived from it would be more coarse and lithologicaily 
similar to the basal strata of the "Bailey", Robertson, 
and Weberg formations. 

Environments of deposition have been discussed in 
part above, under "Paleoecology". The thickness of the 

formation suggests that only a rapidly-sinking basin, 
typical to the Pacific Coast geosyncline, could ve ac- 
cumulated such deposits. The depths at which the sedi- 
ments were laid is not known. 

Age nd correlation 

Pecten (Chiamys) n. sp. and the questionably identi- 
fled aimonites offer no posltive evidence to date the iiyde 

formation. A comparison of the lithologic characters of 

the formation with those of known regional Jurassic and 

Cretaceous strata offers some evidence. The Hyde forma- 
tion more nearly resembles the Jurassic forations, as 
the Trowbrldge shale. The latter is siso thick and 

detrjtal in nature and the ammonites which occur in it aie 
undoubtedly of a high Jurassic aspect. 

If the ammonite doubtfully referred to genus 

Feineckla actually is a representative of that genus, then 



27 

9 probb1e 8at}on1an-C1]ov1an date can be assigned to 

the formation (21, pp.231-233). The date conflicts, 
however, with the ttlate Sonninian (Middle Bajocian) age 

of the early Middle Jurassic, as suggested by Lupher 

(1L, p.2;9). The Bajocian date may be more accurate, for 

two reasons. First, the armonites in the overlying Snow- 

shoe 1oriation (Izee croup) are better preserved and, 

therefore, easier to identify. S0cond, such aiionites 
have been correlated with similar forms found in Bajocian 
strata in British Coluxabia, Alberta, and California (1L, 

p.263) Since the Snowshoe formation overlios the Hyde 

formation at the typo locality, it can be inferred that 
the latter s older. Also, since both formations are in 
the Izee group, sn earlier Bajocian date can be inferred. 

Cretaceous S:stem 

The hw1eh roup 

Introduction 

The type locality for the Mowich group is ifl sections 
26, 27, 23, and 29, T. 13 5., R. 26 E. (l1, p.2140). The 

group derives its nìme from nearby Nowich Nountain (1)4, 

p.229). nomenclatura? correction In the physio{raphy of 
the region is mde herein. The northward projecting 
promontory which Lupher consiJered to be either a part of 
itowich Mountain (1)4, p.237) or the mountain itself (1)4, 
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p.2LiO, 2il), is really Freeman Bluff. Mowich jountaîn, 
according, to the residents in the area, is the prominent 
ridge which connects with, but lies to the southwest of 
Freenan Bluff. lt is located in section 2, T. 19 S., R. 

26 E. See Plate III for the corrected nomenclature. 

Subdivisions 

Ihe group is divisible on a litholoic basis and the 
three subdivisions are: 

(3) the Nicely shale 
(2) the Suplec fornation 
(1) the Robertson fornation 
Formation names were derived as follows: the Robert- 

son formation, from the Jim Robertson Ranch in section 2, 
T. 18 s., h. 26 E.; the Suplee fornation, from Suplee Post 
Office in section 26, T. 17 S., R. 2 E. (outside the area 
of study); nd the Nicely shale, from the old Nicely hone- 
stead on upper Beaver Creek in section 29, T. 18 S., R. 

26 E. (lL, p.229). 

Though the formations are 1itho1oical1y distinct, 
the contacts between them are difficult to map because of 
the thick soil-cover. The one exception is at the type 
locality, east of Pro rtan Creek. 

Distribution, topographic expression, and thickness 

ìiowich ex;'osures have smaller areal extent than that 
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PLATE III 
Type area of the Yowich group at Freeman Creek, showing areal 
relations of Jurassic, Cretaceous and Tertiary rocks. Jb, 
"Bailey" fm.; Kr, Robertson fin.; Ks, Suplee fir.; Kn, Nicely 
shale; Kw, feberg 1m.; Kws, Warn Springs fm.; Jh, Hyde fn.; and 
To, Ochoco lava. 
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ot any other £orrnatlon or croup in the roa of stud:. 

The total extent axmounts to about two square idles. 1khe 

exposures crop out a narrow bsnd which can be traced 

almost continuously. They first appear on the west slope 

of Freeman Bluff at the type locality (see Plate III), then 

they continue westwardly through the locality. The band 

is turned northward in section 20 and passes through it 
into section 17 to the west bank of Beaver Creek. ihe ex- 

pcsures are absent ori the east bank. In section 23, the 

Mowich strata appear to abut aEainst a high ridge which is 

underlain by almost vertically-Inclined beds of the "Bail- 

ey formation. 

The groupes recorded attitudes show little variation 

throughout the area of study, except in sections 29 and 20. 

This contrasts with the extraiìeiy variable attitudes of 

the older but overlying Hyde formation. At the type 

locality (see late III), the strike of the Nowich strata 
is alxtost east-west and the beds dip about 5 south. in 

sections 20 and 17, he strata strike generally north and 

dip about 25° to the west. The exceptional attitudes are 

confined to section 29 and part of section 20 where the 

i4owICh and Colpitta groups are faulted to a greater degree 

than Is normal. In section 29, the Hyde formation Is ob- 

served lying. directly over the Colpitts group which, in 

turn, lies on the Mowich strata. The latter are truncated 
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by normal and riht lateral faults and exhibit abnormal 

attitudes. Many of the dips ere unusually low (as low as 

100). similar dips were recorded in the subjacent "Bai- 

ley" and superjacent Colpitta strata. 

The bold topographic expression of the basal Pobert- 

son formation contrasts srkedly with the less resistent 

Suplee and Nicely formations. The former everywhere 

underlies a proninent ridge. The letter forrdations under- 

lie a slope and depr-eseion resoectively (fig. 3). 

'e Thm.r - 

Figure 3. View eastward of Beaver-Freeran 
Creek junction, sLowing contrasting topo- 
graohies at the Mowich group type locality. 
To, Ochoco lava; Kw, eber fm.; Kn, Nicely 
shale; Ks, Suplee Im.; Kr, fobertson fr.; 
and Jb, "Bailey" fin. 

The thickness of each fon:etion appears to vary 

lateral]y, but no regular trend is recongized. The basal 

conLlomerate of the Robertson formation seems to thin 

westwardly. In section 26, at the west slope of Freeman 

Blull, the con1omernte is more than 200 feet thick. In 

section 2e), the ccn,glomerate is about 0 feet thick. the 

apparent thinning may be due, however, to the abutting 

natume oÍ the formation against the strata of the "Bailey" 
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forrnation, for the base of the eongIorerate is never ex- 

posed. Also, the conglomerate is repeatedly faulted in 

section 26 which may partly account l'or the gretter thick- 

ness there. ach fornatlon was measured and described in 

detii1 in the type area, NEI, SES, section 2f), T. 18 s., 

f. 26 E. The thicimesses are as follows: 

(3) the Nicely sha1e.................]J Íeet 
(2) the Suplee 1orration.. ...... ..... 67 " 

(1) the Robertson forination..........l9 ' 

Total thickness (,roup)...JO7 feet 

The base ol the Robertson formation is not exposed. 

Contact relations 

The owich group is in contact with three other units 

in the area of study. The Robertson formation unconform- 

ably overlies the "Bailey" forration. The Nicely shale 

confonably underlies the Jeberg formation (Colpitts 

group). All of the formations are unconformably overlain 

the Ochoco lava. The volcanics completely conceal the 

Mowich strata from Freenian Bluff to the eastern dpO of 

the area of study. 

The Robertson-"BajIei" contact is best observed at 

the i4owich group type locality (Plate IIi) where lt 

exhibits a striking buttressed unconfonity. Sti ata of 

the Robertson formation which trend east-west abut against 

the north-south striking, steeply dippin beds of the 
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older fornmtion. 

The upporr ., o$t beds in the Nicely shale ¿rade verti- 
cally into the bsaI eberg beds. Such a gradation 
contradicts the current concept that an unconrorinity 
(114, p.24O) and a hiats (11k, p.22ß) exist between the two 

formationa. The Weberg does not overlap, consecutively, 
the three formations in the Moich group, as suggested by 

Lupher (1Z4, p.2130). Localities whIch supposedly exhibit 
such overlaps are, coincidently, the saine localities 
where right-lateral faulting is common. 

The group aspect 

Calcareous elastic rocks characterize the group. 
The basal Hobertson fortion is dominantly a pebble-con- 
glomerate. Sandstone typifies the Suplee formation while 
shale and mudstone characterize the Nicely. 

Individual units within the group show little bed- 
dine: except the fissile Nicely shale. The beds also exhi- 
bit little variation in their mineral constituents. Ex- 

cept for the calcareous cornent, the only other abundant 

mineral is ebert. The fragments of chart aro vari-colored 
and are variable in size, shape, and angularity. In addi- 
tion, occasional cobbles an1 boulders of Paleozoic lime- 
stono are found in the basal conglomerate. The only other 
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constituents are black-sands which occur in minor amounts 

in some o1 the beds. Sandstone and conglomerate beds are 

massive, showing no internal lamination or grading. Finer 

'rsined strata, on the otherhand, are locally laminated. 

Many or the beds which comprise the group vary 

lithologically both laterally and vertically. The thick 

soil cover conceals the variations but there s some evi- 

dence that such changes do occur. The plicatostylid 

limestones in the upper Robertson offer evidence of 

lateral gradation. Pit some localities, thse beds are 

arenaceous limestones, at others, they are calcareous 

sandstones. The beds cannot be traced laterally but the 

gradations are inferred on the basis of correlation of 

these horizons from exposure to exposure in the formation, 

The best examples of variations in lithologies occur in 

the Nicely shale, which contains many thin lenticular 

light-colored mudstones, grading into the darker mud- 

stones and shales. 

Strata In the Eobertson and Suples formations are 

indurated but weather resdily with the exception of the 

basal conglomerate. Nicely strata aro especially non- 

resistant and are covered by as much as four feet of soil. 

Weathered strata in each formation exhibit certain 

colors which seem to typify that particular unit. ¶fte 

strata of the basal obertson weather dark greenish-gray 
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to brownish-gray. Suplee strRta are burf-co3.ored and 

easily recognized troni a distance. Nicely strata vary 

from a 11ht olive-grey to a very dark olive-gray. Such 

colors and the characteristic topographic expression of 

each formation can be used to determine the position of 

each foritation wherever the strata are concealed. 

Robertson torxnation 

A section of the formation was measured in detail 

near "Bug" camp-a local term which identifies the camp- 

site used in the past by many geologic field parties from 

the University of Oregon and Oregon State College. The 

camp is situated in the NEI, SEi, section 29. Recent log- 

ging operation8 have uncovered strata which, hitherto, 

had never been exposed. The new information which was 

obtained is recorded below. 
(Thickness) (feet) 

Bed no. Description Bed Cumulative 

17 Sandstone. Top of foination. 
Fine to coarse-grained; sub- 
argular to sub-rounded oherts; 
grain-size--i mm. (average) 
fresh color, dusky-yellow 
weathering to sar'e; some cal 
cite cernent. 3 l9 

16 Sandstone, Medium-grained; 
sub-rounded, van-colored 
cherts; grain-size, hmm; 
fresh color, dusky yellow 
weathering to grayish- 
yellow; calcite cement, i 192 



Bed no. Description Thickness (feet) 
Bed Cuu1ative 

1 Liiìestone. Arenaceous; 
fresh color, Iihtci1ve-Eray 
weathering grayish-yellow. 
Upper Plicatostylus f aunule 
(OSO Loe. 1495-F). 2 191 

114 Sandstone. Fine-grained; sub- 
rounde3 cherts; average size 
about ;n; fresh color grayish- 
yel1o: woathering ligit olive- 
gray; calcareous. 9 i9 

13 Sandstone. Fine to medium- 
grained; sub-rounded cherts; 
less than mm in size; fresh 
color dark greenish-gray 
weathering a light olive-gray; 
calcareous; fossiliferous, 
Nerinea faunule. (OSO L0c. 
14195-E). 14 180 

12 Lirrestone. Arenaceous; fresh 
color, dark-gray weathering a 

grayish-yellow; Middle 
Plicatestylus faunule. 
tSC, Loe. 1419g-D). 3 176 

11 Concealed interval 8 173 

IO Sandstone. Calcareous; sub- 
rounded ch.erts which a verage 
1mm in size; very fine-grained 
matrix; darker color than 
chorts; fresh color, olive- 
gray weathering somewhat 
lighter. 8 16 

Concealed interval 14 17 

B Sandstone. Caleareous; fine- 
grained, van-colored cherts, 
less than r)m in size; fresh 
color, olive-gray weathering 
same; fossiliferous, Peu- 
donerinea? f aunule. 
(OSC Loe. 14l9-C), 2 13 
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Thickness (feet) 
Bed no. Description Bed Cwulstive 

7 Concealed interval 3 ll 
6 Sndstone. Clcareous; light- 

colored cherts about iîn in 
size (average); fresh color, 
olive-graí weathering a yellow- 
ish-brotrn; fossiliferous, 
Volsella faunule. (OSC Loe. 

3 iL8 

Concealed interval 3 

¿4 Limestone. Arenaceous; fine- 
graine1 black and light- 
colored charts corprise ¿30% of total; fresh color, :reenish- 
pray weathering, buff; Lower 
Plicatostylus faunule. TC Loe. Ll9-). 6 lL2 

Concealed interval 10 136 

2 Sandstone. Calcareous; medium- 
to coarse-grained; eherts, 
enclosed by a very fine- 
grained and darker matrix; 
fresh color, brownish-black 
weathering to same. L8 136 

Conglomerate (3reccia). 
Pebble-sized matrix with oc- 
essional cobbles of limestone 
and ebert; heterogeneous dis- tribution; matrix composed of cherts, vari-colored, vari- 
sized (averae about nxn); 
ançular to sub-rounded; 
caleareous; fresh color dark 
greenish-gray weathering to 
same. 33 

Base of formation not exposed 



The Suplee £ornttion was easurod in detail near Bugt 

camp, NEi, SE, section 29, and the inforruation which was 

obtained is as follows: 

Thickness (feet) 
Bed Cumulative 

Bed no. Description ft. in. ft. in. 

9 Sandstone. Fine-grained; 
sub-angular to sub-rounded 
chorts; less than am (ave.); 
fresh color, rayish-yellow 
weathering a dusky-yellow; 
fossiliferous, rema ins are 
leached; non-calcareous. 
Jpermost bd in the forma- 
tion; grades into basal beds 
of Nicely shale, 'tHhncho- 
nelia"-Astarte faunule 
(osa Lo Ll97-B). 1 66 10 

B Concealed sequence. Float 
indicates interval to be 
sandstone . iediun-grained; 
similar to bed No. 7. 29 6 10 

7 Sandstone: mediurn-grained; 
cherts, rnrn rain-size 
(ave.); frcsh color, dark- 
gray weathering a dusky- 
yellow; sbundantly fossili- 
ferous; calcareous. 

thVne}orIe11sfl st& te 
faunule (OSC LoI7-B) 17 36 10 

6 Sandstone. Fine-grained; 
cherts; sub-angular to sub- 
rounded; grain-size less 
than }itm; fossiliferous, 
icrabacja faunule (OSC 

Loe, Li97-A). 2 6 19 10 
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(Thickness (feet) 
Bed Cumulative 

Bed no. Description 

S Conglonerate. Pebble; vari- 
colored cherts; sub-angular 
to sub-rounded; 5 mm in di- 
aineter (ave.); alcareous; 
fresh color, dusky-yellow 
weathering a grayish-yellow. 7 17 

14 Sendztone. Coarse-grained; 
van-colored cherts; sub- 
angular to sub-rounded; 
average grain-size greater 
than :1.nirn; calcareous; fresh 
color, light olive-gray 
weathering grayish-yellow. 3 6 10 

3 Sandstone. Nediuni-grained; 
sub-angular to sub-rounded 
cherts; nrna averaEe; fresh 
color, olive brown weathering 
a yellowish-gray. 9 9 6 10 

2 Sandstone. Fine-grained; 
van-colored cherts; about 
1/16mm average size; fresh 
color, grayish-yellow 
weathering a dusky-yellow; 
non-calcareous. 2 6 6 

Conglomerate. Pebble; in 
coarse-grained sandstone 
matrix; cherts; average size 
about 2 nim; caleareous; fresh 
color, grayish-green weather- 
Ing a moderate olive-brown. 
The basal unit of the 
formation. 3 7 3 7 

The Nicely shale 

A section of the Nicely shale was measured in detail 

near "Bug" camp, NEI-, SEt, section 29, and the Information 

obtained is as follQws: 
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(Thickness (feet) 
Bed Cumulative 

Bed no. Description ft. in. Lt. In. 
27 Concealed beds. re treated 

as one bed. STa1es and mud- 
stones. 66 lL 8 

26 Concealed interval. Float. 
Dark olive-gray shaiss and 
dusky-yellow rnudstones. 2S 79 8 

2 Sandztone. Nedium-gralned; 
fresh color, dusky-yellow 
weathering a pale yellowish- 
orange; calcareous. I 3 S14 B 

214 Mudstone. Non-caleareous; 
dark yellowish-orange; lens. 2 6 S3 

23 Nudstone. Calcareous; 
yellowish-orange. O 10 SO 11 

22 Sandstone. Fine-grained; 
yellowish-gray (fresh), 
dusky-yellow (weathered); 
a lens within a shale unit. 9 SO i 

21 Mudstone. Calcareous; pale 
yellowish-orange. O 7 141 1 

20 Shale. Non-calcareous; 
fissile; light olive-gray 
(fre3h) , &isky-yellow 
(weathered). O 10 140 6 

19 Shale. Ferruginous; fresh 
color, dark yellowish-orange, 
weathered, yellowish-gray, 0 6 39 8 

18 Sandstone. Very fine-grained; 
grayish-yellow color (fresh 
and weathered). 0 2 39 2 

17 Shale. Calcareous; light 
olive-gray. 

14 14 39 0 

16 Shale. Ferruginous. O 34 8 

Shale. Calcareous; light 
olive-gray. 0 2 34 3 
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Thickness (reet) 
Bed Cumulative 

Bed no. Description ft. 

114 Mudstone . Ferruginous . O 3 3 i 

13 Sandstone. Very fine-grained; 
grayish yellow. A lens. O 33 

12 MudBtQflO. Non-calcareous; 
light olive-gray. O 33 0 

11 Sandstone. Very fine-grained; 
caicareous ; grayish-ye11w. 
Alens. o 7 32 7 

10 Shale. Caicareous; fresh 
color, medium-dark-gray, 
weathered yellowish-gray. 3 3 32 0 

9 Sandstone. Very f ine-grained; 
caicareous; dark yellowish- 
orange (fresh), xìioderate 
qe11owish-brown (weathered). O i 28 9 

8 Concealed interval. Float 
fragmenta. &t least 10 
thin beds of 1ternating 
shales (calaroous and non- 
calcareous, and ferruginous) 
and 2 mudstono beds. Fresh 
and weathered colors of the 
shales range throu h many 
shades of gray. Nudstones are 
grayiìh-yel1ow. The ferru- 
ginous shale is red-brown. 21 25 3 

7 Shale. Calcareous; sinilar 
to No. 8. 0 10 ¿4 3 

6 Sandstone. Fine-grained; light olive-gray (fresh), 
dusky-yellow (weathered); 
Fossiliferous; Arctica 
faunule (03G Loo. ¿499-C). 0 9 3 S 

Mudatone. Non-caloareous; 
fresh color, light olive-gray 
weathering a grayish-orange. 1 3 2 8 
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Thickness (feet) 
Bed Cumulative 

Bed no. Description 
Shale. Calcareous; liçht 
olive-gray wethering an 
olive-gray. 0 8 1 

3 Sandstone. Very fine'-grained; 
fossiliferous; fresh color, 
light olive-gray weathering a 
dusky-yellow; starte faunule. 
(0C Loe. 14199-B). 0 14 0 9 

2 Limestone. Argillaceous; 
fresh color, olive-gray 
weathering a light olive- 
gray; fossiliferous, Dipolo- 
ceras faunule. (OSC. Lac. 
14199-A). 0 3 0 

Shale. Calcareous; light 
olive-gray. Basal unit for 
the forriation, 0 2 0 2 

Paleontolog 

Introduction 

Fossil remains are abundant in the Mowich group. 
They are not well-preserved, much of the original shell 
material has been leched. Many of the larger forms occur 
as fragments only. However, some of the remains can be 

identified. 
Paleontologically, the group is dominated by repre- 

sentatives of the c1as Pelecypoda. The faunal aspect of 

each formation, however, differs noticeably from the 
others. Very few forms which occur in one formation are 
found in another. No species is common to all three 
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format ions. 

Several faunule were recognized in the ?Iowich 

group. These have been named for characteristic genera 

in each, and the organic content of these assemblages Is 

listed below with &.n indication of the relative abundance 

of species oresent. 

Robertson forr'ation 

£2 Faunule -- Fossils R C A 

l Upper Plicatostylus Plicatotylus 
(OSC Ll95-F) egarius X 

13 Nerinea Nerinea n. ap. 
c_osa roc. )49-E) X 

12 Middle Plicatost lus Plicatostylus 
(OSO Loo. 19 -D gregarius X 

8 Pseudonerinea? Pseudonerinea? n. sp. X 
(OSC Loe. ¿4l9-O) Indet. echinoid X 

Kjng:ena sp. X 

6 Volsella Volsella n. sp. X 
(OC Loe. Ll9-) Indet. pelecypods X 

14 Lower Plicatostylus Plicatostylus 
(OSC Loe. Ll95-A) grearius X 

Suplee foxnation 

Bed 
no. Fauriule 

9) "Rhynchonella" - 
8) Astarte 
7) (OSC L0c. Ll97-B) 

Fossils R C A 

"Rhynchonella" sp. X 
Astarte n. sp. X 
Kingena sp. X 
Voisella ri. sp. X 
Trigonla n. sp. X 
Poeten (Entoliuin)sp. X 



Bed 
no. Faunule Fossils C A 

9) Nicrabacia n, sp. X 
B) Hpophyl1oceras n.sp. X 
7) N&ticOld gastropods X 

cont. Turritelloid gastìo- 
pods X 

Indet. nirionites 

6 M1crabacia Nicrabacia n, sp. X 
(OSC Loe. i9(-A) 

Nicely shale 

Bed 
no. aunuls Fossils R C A 

6 Aretica Aretica n. sp. X 
(OSC Lc. Ll99-C) Indet. pelecypods X 

3 Astarte Astarte n. sp. X. 

(OSC L0c. 1499-Ï3) Indet. pelecypods X 

2 Dipoloceras Dipoloceras sp. A X 
TOSC Loc. Li99-A) Oxytropidoceras? sp, X 

Thdet. ammonite X 
Pholadomya ? n. p. X 
Ïndet. }adiolaria sp. X 

Note: R - rare;C - eammon; A - abundant 

Paleoecology 

A study or the raunas and the lithologies in the 

Robertson formation indicate changing bottom enviroments. 

At least six of these were suitable for life, as evidenced 

by the presence of fossils of benthonic organisms. The 

first fossil forn which appears in the loca] sequence is 

Plicatostylus regarius. The lithologjc character of the 

sediments which enclose the pelecypod indicate that it 



lived on a moderately firm calcareous and aandy sub- 

stiatuii. The organism is a rudistld-llke pelecypod and 

probably had a habitat whieb was similar to that o1 the 

true rudistids. The latter were one of the two reef- 
forming oranisis in the Cretaceous seas. Therefore, it 
is assumed that the plicatostylids were reef-forniers also. 
This is confirmed by the tremendous number of fossil re- 
mains which are found in the three faunules. The organism 

probably lived where the sea was extremely shallow (lit- 
toral) and wh?re it was subjected to intensive wave- 

action. The tonne are packed so closely together as to 

suggest an iìividual and a comïuunity effort to withstand 
the crushing nature of the waves and, more important, to 
thrive under such conditions. 

The plicatostylid environments were not sustained, 
for they are replaced by other environments. On the basis 
of the recurrence of the faunules, it can be inferred that 
the sea was never much deeper than those depths which de- 
fine the littoral zone. The littoral depths are confirmed, 

in part, by the stratigraphie proximity of the Volsella 
faunule to the plicatostylids, Species of Volsella are 
known to occur in comnnnities which occupied the highest 
part of the neritic zone and even the littoral zone (IO, 

p.98). 
The gastropods, Nerinea and Pseudonerinea ? seem to 
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oonÍ1ri, also, the Inferences made above. The enclosing 

sedints in each tauriule also suggest a rrdertely firm 

calcareous substratum, a condition which is known to be 

suitab1 to Nerinea (10, p.98). ßecauae of the strati- 

graphic proxixity of the Pseudonerinea ? f aunule to the 

Nerinea Launule, a ainilar habitat Is suggested for the 

former. Species of NrInea occupy an ecologic niche which 

ma7 be In the upper part o1 the neritic zone (10, p.98). 

Nerinea may indicate also that the sea was sonewhat wari 

as this genus has not been recorded. in the cooler waters 

of the Upper Jurassic of the western interior. lt is 

known fron the warier waters of the Upper Jurassic and 

Lower Cretaceous of Europe (10, p.98) s The warm water 

inference is corroborated by the plicatostylids. Rudis- 

tids and rudistid...like pelecypods seem to be confined to 

the warm waters of the Cretaceous seas (18, p.Lt12), 

The absence of fossils in tho lower Suplee beds in- 

dicates an unsuitable environment but why it was remains 

a matter for conjecture. Rhynchonell&da, pectens, etc. 

which oeur in the upper strata are forms which lived on 

moderately firm sandy and calcureous sea-bottoms in the 

upper part o1 the neritic zone (10, pp.o)3 97), This 

suggests that the depth of the sea Increased somewhat and 

is corroborated, partly, by the finer-traIned texture of 

the enclosing sediments. Additional evdence is furnished 
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by the brachiopods. Rhynchonellids and terebratulids pre- 

ferred to live in such sedints nd at ixni1ar depths 

(10, p.97). 

The fine-grained sediments which characterize the 

strata of the Nicely shale indicate a calcareous and/or 

muddy sea-bottom environment. Evidently, they were not 

environments which were suitable for most benthonic organ- 

isms. 

The depth of the sea during the deposition of the 

Nicely sediments probably was not much greater than the 

depths associated with subjacent Suplee, i.e., neritic 

bathymetric zone. The best evidence which would indicate 

a relatively shallcw depth is furnished by the cephalopods. 

These nekto-benthonic forms are found throughout the 

strata in the formation. The most eoion cephalopod is 

a species of Dipoloceras. A second £oni is a species of 

Oxytropidoceras ?. Both genera belong te the family Di- 

poloceratidae (21, pp.370, 371) whose representatives ap- 

pear to be confined almost wholly to the neritic zone 

(24, pp.321-322). Dipoloceras apparently preferred infra 

neritic depths, i.e., the deeper portion of the neritic 

zone (214, p.322). 

If the interpretation of an infra-neritic environ- 

ment is correct, then it lorms the basis for another infer- 

ence, namely, the genera Astarte, Arotica, and 



!Rhynchone1la" not only have a eonsiderable range of en- 

viroxnnent with respect to the sea-bottom (sandy to muddy) 

but also with respect to the depth of the sea (epi- to 

infra-neritle). 

Origin and environment of deposition 

Faunal and lithologic evidence indicate that a trans- 

gressing Cretaceous sea inundated the region and sediments 

were deposited which no comprise the Nowich group. Such 

a transgressive character is evidenced by the coarse- 

grained nature of the initial deposits which were then 

succeeded by finer-grained materIal. The mineral constitu- 

ente which comprise the strata are dominantly cherts of 

Paleozoic origins. Some or all of these particles may 

have been reworked from post-Paleozoic strata such as the 

"Bailey" formation. The abutting nature of the oberteon 

formation against the I3aileytt formation sugests that the 

strata of the latter were uplifted sufficiently to form a 

number of high ridges. Such ridges were then worn back, 

probably as steep cliffs. Thesedixìients which accumulated 

at the base of the cliffs eventually overlapped the worn 

ridges as the strand-line migrated inland. If the above 

statements are correct, then it can be inferred that the 

initial deposits could have accumulated in extremely 

shallow waters. The inference is partly confirmed by the 
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absence of fossils In the coarse basal obertson bede and 

by the littoral character of the fossils enclosed in the 

upper beds of the formation. The sea continued to trans- 

gress as evidenced by the flner-grained strata in the 

Suplee and Nicely formations. Faural evidence previously 

discussed is also in accordance with a transgression. To 

sunrurize, as the sea became deeper in the area of study, 

the original littoral environment was succeeded by epi- 

neritic and finally by an infra-neritic site of deposi- 

tion. 

Age and correlation 

The writer disagrees with the Lower Jurassic age pre- 

viously assigned to the group (1L, pp.2L-217). There 

are many geologic reasons why such an age could not be 

correct. Some of the important reasons are outlined below. 

Many geologic anomalies currently exist on the basis of 

the supposed Jurassic date. One such anomaly concerns the 

structural and stratigraphie relations of the strata of 

the "Bailey" formation with those of the Nowich group. 

The pronounced unconformity which separates the two indi- 

cates a period of Intense diastrophlsxn which would have 

taken place in approximately the middle part of the Lower 

Jurassic. No such period of disturbance is known any- 

where in the western United States. Intense and 



widespread oroenic activity did occur durinL. the Upper 
Jurassic (the Nevadian orogeny). If the "Bailey" beds 
were deformed during thiä orogeny, then the succeeding 
formations would necessarily be post-Nevadian in age. 

Plicato8tylus gregarius Lupher & Packard seems to be 
out of place in the Lower Jurassic. This rudistid-like 
form more nearly resembles other aberrant peiscypods which 
flourished and were restricted to the latest Jurassic and 
the Cretaceous Periods. The so-called plicatostylid from 
the Dunlap formation In Nevada (19, p.1621) occurs strati- 
graphically above beds containing an "Arietitos"-liko 
ammonite and below Harpoceras-bearing strata. Similar 
ammonites (Lower Jurassic) occur in the basal strata of 
the "Bailey" formation and no higher. 

Ammonites offer some evidence which supports a 
Cretaceous age of the Nowich group. Unfortunately, the 
poor preservation of most of the forms makes them unsuit- 
able to prove such a younger ago. One form, however, which 
shows an identifiable suture pattern was found in the 
Suplee forration. The ammonite is Identified as Hypo- 
phylloceras n. sp. This genus Is restricted to Lower 
Cretaceous strata (21, p.23). 
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Cretaceous Systeì 

The Colpitta group 

Introduction 

The type area of the Colpitts group is on the east 
side of Warm Springs Creek valley in soctions 19, 20, 29, 

and 30, T. 18 S,, R. 26 E. (1L, p.2i9). The group was 
named for the now non-existent Colpitts Raneh (11k, p.229). 

Subdivisions 

The group is divisible into two formations (lL, 
p.2L7), on a lithologic basis. They are: 

(2) the Warm Springs formation 
(1) the Weberg formation 
The formation names were derived as follows: the We- 

berg formation, from the Weberg Ranch on lower Warm 

Springs Creek; and the Wann Springs formation, from Warm 

Springs Creek (lL, p.229). 
As in the subjacent Mowich group, the contact between 

the formations in the Colpitts group is difficult to map. 
For the reasons previously discussed, the group has not 
been reduced in rank and formation names are retained also. 

DistributIon, topographie expression, and thickness 

The total araJ. extent of the Colpitt group in the 



area of study is about seven square miles. The group's 

distribution roughly parallels that of the ì4owich expo- 

sures. The basal eber{ ovorlies Mowich strata wherever 

the latter crop out. In addition, Colpitts strata crop 

out at several localities where the Mowich is not exposed, 

vfi, the type area (fie-:. )); in sections 7, 8, iti, 3I, ar 

3, T. 18 S., F. 26 E.; and in sections 2L and 2, T. 18 

S., R. 2S . 

y o fi 

4 -- ___________________________________ 

Figure L1.. View of the type area of the Colpitts 
group looking northwestward. Kw, eberg fr.; Kws, 
Warm Springs fm.; Jh, Hyde fm. Paleozoic cherts 
underlie Iron Mountain and the high ridges in the 
background (center). 

Attitudes of Colpitts beds vary locally throughout 

the area. Those measured imn:edlately above Mowich strata 

are conformable with the latter. This concordance can 

be seen at the Fre man Creek locality (Plate Ill and 

Ligure 3). 

The Weberg does not weather so rapidly as the Warr 

Springs. Therefore, it is the ridge-forming unit In the 

Colpitta group. The Warm Springs formation underlies 

slopes and valleys except where it is overlain by the 



volcanic Rattlesnake fornation, where it underlies ridges 

as well1 

The thicknEss of the group is difficult to deterxaino 

because of poor expo8ures, minor flexures, normal i*tult$, 

and. a probable lateral variation in thickness froni one 

locality to another. One eberg section was measured in 

detail by the writer (NE*, sction 29). A thickness of 

76L feet was recorded. Such a thickness appears to be ex- 

cessive on the basis of studies of the thickness of Weberg 

strata at other localities where the strata have esti 

iated thicknesses which rsnge from 200 to 350 feet. An 

estirLated average thIckness (300 feet) la assigned to the 

Weberg In this report. 

The Warm Springs cannot be measured precisely for the 

reasons cited above. In addition, the uppermost beds are 

not known because the Hyde formation Is, everywhere, in 

fault contact with the Warm Springs. The thickness of 

Warm Sprthga strata at lower srm Springs valley Is esti- 

mated to be 250 feet. A minimum thickness for the forma- 

tion is probably not less than 150 feet. Exposures along 

the Weberg-Robertson Ianch road, SE, section 29, total 

about 90 feet. South of the road, an additional 60 feet, 

more or less, of strata overlie the lower beds. 



Contact relations 

Fôrmations of the Colpitts groip are in depositional 

contact with Live other Lox'ations in the aiea. The e- 

berg is conformable with the abjacent Nicely shale but un- 

conforniable with the pre-Cretaceous Spotted Ridge and 

Bailey" formations (fig, ). The Warm Springs is conform- 

able with the Weberg arid does not overlie any other forma- 

tiori. Both formations, however, are unconformably overlain 

by the flattlesnake formation and Ochoco lava. 

As previously discussed, the overthrust Hyde is in 

fault contact with both Colpitts formations (fig. Lit). 

Also, as a result of the overthrist and subsequent normal 

and lateral faulting, the Weberg is in fault contact, 

1ocall, with the formations of the MowIch croup. 

. ' 

- 

Ito. I 
. 

Fiure . 
eberg-"Bai1ey't 

rormation contact at the type 
area of the Colpitta group. 

Weberg fm.; and 3h, 
"Bailey'1 fm. 
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The joup aspect 

Colpltts strata are esssntially clastic and calcare- 

ous. Sandstones typify the Weberg, while sha1e and mud- 

stones characterize the IÑarxn Springs formation. 

Jeberg formation 

Three types of sedimentary rock are represented: 

calcareous sandstone; arenaceous limestone; and a local 

basal conglomerate. The sandstone is the most abundant 

(about 90%). The rock is composed principally or only of 

the ebert grains which occur in a variety of shades of 

white, gray, brown, green, and red. Fresh samples of the 

sandstone are colored a liht-gray; weathered fragments ars 

buff to tan. Observed beds are massive and 2 to 15 feet 

thick. They weather readily and none is 8ufîioiently 

resistant to erosion to crop out boldly. The texture of 

the sandstone varies with the individual bed but, in 

general, all are poorly sorted. Some beds are coarse- 

grained, others are fine-grained, and the rest are admix- 

ttr'os in varying proportions of the two. Sandgrains are 

generally sub-angular to sub-rounded. The percentage of 

matrix varios fron, bed to bed. In the coarse-grained units, 

it may comprise as much as 50 per cent of indivIdual beds. 



It is alniost lacking in the finer-grained Uflit8. All of 

the sandtons are cerented by calcite and sorne are o 

we11cerrented that they grade into areriaceous 1ii2estones. 

The relative abunanoe of fossil remains Is related to 
such gradations, Eolativell unfosslilferous beds maintain 
their sandstone character but sandstones which contain 
locally abundant remains gxade laterally into areriaceous 

limnestones. Similar vertical gradations also occur. 
The remainder of the strata (roughly 10%) in the We- 

beig formation are represented by limnestones. AI? are 
arenaceous. The percentage of chert sand is small but 

varies from bed to bed. The limestones are generally 
light-gray on a fresh surface and weather buff to tan. 
They are similar to the sandstones with the exception that 
they are generally more resistant to erosion. None, hew- 

ever, i sufficiently resistant to crop out boldly. 
The final rock tyoe is a chert-limestone conglomerate. 

It occurs only near the eberg Ranch in section 19. 
Cobble-size fragments are the most abundant. However, 

pebbles and boulders are eomon, too. any cherts and 

light-gray liìrestones enclose Paleozoic fossils, Some 

dark-gray to black liinestones contain Triassic iorms. The 

matriz is a medium to coarse-grained sandstone. The con- 

glomerate grades laterally into a sandstone or limestone. 
Basal Weberg units are stili fairly coarse-grained in 



section 17 but contain no pebbles. On the south 8ide of 

Wrii Springs Creek in section 2L, T. 18 ., R. 2 E., the 

basal unit is an arenaceoiis fossiliferous limestone. 

Warn Springs formation 

Three types of sedimentary rocks are represented: 

caicreous shale (tO%); calcareous mudstone (LO9); and ar- 

gillaceous limestone (2O). linera? constituents are 

generally too fine to be identified in the field. The only 

identifiable particles are the randomly distributed cherts 

grains. All the rocks are colored dark-cray kreh 

surface) and weather a dull light-gray. One exception is 

a two-inch clay-like bed which is light yellow on a fresh 

surface and weathers a di11 greenish-yellow. Mudstones 

and 8hales weather more rapidly than the limestones. The 

latter crop out as small isolated knobs or ledges not more 

than one foot high. Thin-bedded shales, and mudstones, 

may be as much as l feet thick. Limestones seldon exceed 

five feet and average about three feet in thickness. 

Lateral lithologic gradations are suspected as deduced from 

the observed differences in Warm Springs strata at the type 

area and at Freeman Creek. Llxuestones at the latter lo- 

cality are thicker and more abundant. Such strata, how- 

ever, cannot be traced to the type area to document the 

gradation. They aro concealed by beds of the Hyde forrnati 



and by the Ochoco lava. 

Pa1eontoìo 

The groupapect 

Colpitts strata are extree1y fossiliferous, particu- 
larly the Webere. The better-preserved fossils occur in 

the Warn Springs formattons, however. Pelecypods are pro- 

fuse and are represented by many species and genera. 

Cephalopods are common in the Weberg and abundant in the 

Warm Springs. Gastropods are comn.on and absent in the We- 

berg and Wari Sp rings, respectively. Rhynchonellid brachi- 

opods are as abundant but occur in local beds almost to 

the complete exclusion of other forms. 

A faunal subdivision of Colpitts strata can be made, 

based on cjualltative differences in faunal aspect. Each 

formation contains three faunules. The organic content of 

each faunule is listed below. Genera preceded by asterisi 

() are the most common. 

Position Fauxiule Fossils 

Upper Dipoloceras *Dipoloceras aff. D. fred- Weberg (OSO Lee. ii2O6 ricksburgenze Scott strata and 14208) Arctica sp. 
Inet. pelecypods 
Prohysteroceras sp. A 
tcosmntella? sp. 
DïpolooeÑs sp. B 
Indet aiionites 



Position Faunule 

Lower 'nchone11a' 
Weberg (OSC Ueci- 
trata B an1 42014) 

Ostree-Aatarte 
(OSC Lee. nos, 
4201-A, 14202, 
4203, 42O, arid 

4207) 

Upper 
Wann 
Springs 
strata 

Lower 
W a nu 
Sp ri. ng s 
s t rat a 

Prohysteroceras 
0C Lee. Ï5T 

Fossi1 

sp. B 
Kingena sp. 

0stree n, sp. 
Astarte n. sp, 
:.protearja sp. A 
Pecten 1io1ium) sp. 
Pecten (Chiamys) sp. B 
Volsella n. sp. 
Arctica 
Trigoñia sp. 

1dora spa B 
?rnn: 
Ï4ia (Msnteiiuxu) sp. 
Indet. pelecypods 
Aulacoteutbis? sp. 
Bsiph7tes lupheri Kummel 
Dipoloceras sp. B 
Thdet ammonites 
iirar:ltcs sp. 
Indet. gaitropods 
ierebratulina? sp, 
King enasp. 

Prohysteroeeras afi. P 
whitei (Bose) 
Prohysteroceras? sp. B 
Oxytrepidoceras sp. D 
Indet. ammonites 
Protocardia sp. B 
i n de t) C le e 

ridoceras 0xytrepidoceras sp. B 
('sC Lec.J209 tipe1oceraisp. C 

and 4211) Oxytrepidoceras sp. C 

Indet. pelecypods 

'tIthynchone11a' "Rhynchone" sp B 

The foregoing faunuies are recognized in Colpitts 

strata. throuFhout the region, with the exception of the 

Free:u:an Creek area. Here, upper Weberg strata have abun- 

dant peleeypods and brachiopods but few cephalpods. 



The lower Weberg is unfossillferous. The upper warm 

Spririgi is probably absent, and lower Warm Springs atrata 

enclose abundant rhynchonellids only. 

The gradational lithologic character of basal Weberg 

strata indicates existence of severci. contemporaneous sea- 

bottom environments. Hotever, all had generally firm, 

caicareous, and sandy substrata. $hellod, benthonic 

organisms fiourshed as evidanced. by their profuse reriains, 

except where the conglomerate was deposited. Such forma 

as Ostrea, Pinna, and the brachiopods indoate that the 

depth of the environmemts were not much below the shallow* 

est pert of the neritic zone (10, pp.9, 97, and 98). 

The general absence of aiùxnonites, except for a few srall 

ornate forres, confirms such an epi-neritie site (2L, 

pp.309, 310), 

The huRe nekto-benthonie ammonites in the upper We- 

berg, polocras and Prohysteroceras, indicate an infra- 

noritic environment (2I, p.322). The lithologic nature 

of the upper strata indicate a moderately firm, calcare- 

ous substratum where shelled benthonic organisme 

flourished, as evienced by their abundant remaine. 

In contrast to the ordinary situation, lower Weberg 

strata at Freeman Creek are unfossiliferous. Whether or 
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riot the bas8l beds are fossiliferous appears to be re- 

lated to the suiphide content of the under?yin unit. 

TIt is, where basal teberg strata directly overlie the 

non-pyritic "Bailey" formation, such strata are extrei1y 

fossiliferous and enclose the nany forms which character- 

ize the Ostrea-Astarte Thunule. On the other band, where 

the strata directly overlie the pyritiferous Nicely 

shale, they may or may not be toasi?iferoua. If they are 

fossiliferous, the dominant foras enclosed in them are 

Atarte and Pholadoma. 

All the fo1ls from OSC Lac. L2O3, the nearest 

fossi1-bearin strata (300 yards eastward alone the 

strike) to the barren Freeman Creek area, are pyritized. 

This assemblage includes dominant (90%) Astarte sp.; a 

few Pholadoniya sp..; and a sinEla specimen of Dipoloceras? 

sp. The enclosing strata contain an abundance of the 

same mineral. Pyrite may infer locally stagnant waters 

(10, p.(9). The absence of most elerents of the Ostrea- 

Astarte faunule does suggest a locally unsuitable environ- 

ment. The adaptive character of Astarte (10, p.98) 

enabled it to flourish on the fringes of such an environ- 

ment almost to the complete exclusion of other fonns. 

But at the Freeman Creek locality, even Astarte is 

absent which suggests that the environment there was 

totally unsuitable. 



If the interpretations above are 
can be inferred that the subjacent Ni 

influenced the mineral composition of 
strata, since many of the beds in the 
pyrite. 

Argillaceous Warm Springs strata 
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correct, then it 
oly shale may have 

the basal eberg 

former also contain 

indicate muddy cal- 
careous sea-bottoms which were unsuitable for the shelled 
benthonic organisms. Nekto-benthonic forms, however, 

apparently thrived locally as evidenced by the abundance 

ot dipoloceratid anonites. Such genera as Prohystero- 
ceras and Oxytropidoceras? point to a neritic environment 

previously discussed. 

Origin and environment of deposition 

Nearly ali of the mineral constituents in Weberg 

strata have Paleozoic origins. A few were derived indi- 
reetly from Triasic rocks. The iost abundant constitu- 
ents are Paleozojc chert grains. Field evidence stiggests 
that most of cherts wore reworked, one or more times, from 
older Mesozoic strata. In the Wberg basal conglomerate, 
Arcestes-bearing limestone cobbles (Uper Triassic) are 
associated with fusulinid-bearing cobbles (Lower Permian). 
Such an association is characteristic of "Bailey" can- 
glomerates (Lower Jurassic) also. Since the Weberg is 
known to lie directly on the "Bailey", it is probable 



that cobbles in the youngez formation were derived from 

the older unit, The Arcestes-bearing cobbles of the 

tBa11ey", in turn, are derived from Upper Triassic stra- 

ta, This unit, conceivably, could have been the original 

recipient of the Paleozoic cherts and limestones. The 

larger boulders enclosed in the Weberg basal conglomerate 

nay have been derived directly from proximal Paleozoic 

strata. 

Pyrite, a local constituent in the lower Weberg beds 

at Freeman Creek, is apparently indigenous to the forna- 

tion, although it may have been derived, in part, from 

the subjacent Nicely shale. 

Warr Springs sediments may represent offshore fine- 

grained deposits derIved from the heterogeneous beds of 

the "Bailey foniatton. 

&fl of the strata in the Colpitte group were de- 

posited at rieritic depths as deduced from f aunai evidence 

previously discussed. 

Age and correlation 

M35t Colpitts ammonItes are assigned to the family 

Dlpoioceratidae. Genera of this family are restricted to 

the Albian and Cenomanian stages of the Cretaceous 

Period (21, p.367). Specimens in the writer*s collec- 

tions are referred to the genera Dipoloceras, 



6L 

Oxytropidocoras, and Prohysteroceras. These forms occur 

only In the Albian stage (21, pp.371, 376). 

The ammonite which best evidences a C?etaceous age 

Is an Incomplete Wari Springs specimen. On the bs1s of 

its conch-shape and suture pattern, it is identified as 

Prohsteroceras aff. P. whitei (Bose). Prohysteroceras 

whitel was described originally as Schloenbachla WhiteX 

sp. n., In 1910 (2, pp.63, 6L). The type spocien was 

collected from lower Cenoiian1an sic. strata at the 

Cerro de Muleros, in northeastern Mexico. This species 

18 foUfld in Texas also (1, p.229), but restricted to 

Albian strata. The Warr Springs specizien was coiipared 

with figures and the description of Prohysteroceras 

whitei (Bose) (2, pp.63, 6h), and Lainina I and XLVI). 

Similarities in shape, size, and suture pattern were 

noted, as illustrated in Plates IV and V. The Warm 

Springs specimen was also compared with the description 

and figure of the genotype, Prohysteroceras wordel Spath 

(21, p.376 and fig. 3!9). Plate V illustrates the suture 

pattern of both forms and that of P. whitoi. The Warm 

Sprinfs fonti is without doubt a species ot Prohystero- 

ce!as and proves the Cretaceous age of the fonnatton. 

A second ammonite, though very poorly preserved, 

was identified as Dipoloceras aff. D. fredricksburgense 

Scott and it further confirms the Cretaceous age. It 
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Fig. i and 2. Prohysteroceras aff. whitel, side view and 
view of venter, respeótively. X 3/Li 

Fi.g. 3 and 4. Prohysteroceras whitel (Bose), side view 
and view of venter, respectively. x 3/Ii 



PLA'E Y 

Fig. i P. wordel Spath, genotype (21, fig. 39) 

Fig. 2 aff. P. whitel 

Fig. 3 P. whltel (Bose) (2, plate I, fig. 8) 

Suture patterns, Prohysteroceras app. 



Pig. I and 2. jpo1oceras atT. D. rredricks- 
burgense, side and venter views. x I 

LI 

Fig. 3 and t, po1oceras ricksburense 
Scott, side and veryiews. xT 



was found in the Weberg formation. Both specimens are 

illuatvated on Plate VI. 

One other form, Blaiphytes lupheri Ku!mei, deserves 

mention. It was described as a Jurassic nautliold (1, 

p.320). A personal eommunlcation train Dr. Bernhard Ewn- 

mcl to Dr. Lehi P. :ffthtze, a staff member of the Geo1oy 

Department at Oregon State College, states in part: 

"...the nautiloid ïs not diagnostic...i relied on the 

age,.,as deternined by tiupher and unlay...." Thus this 

nautiloid cannot be considered inconsistent with a 

Cretaceous age ror the Colpitts group. 

CENOZOIC ERA 

Tertiary System 

Volcanic Lorniations 

Summary 

Late Miocene to Late Pliocene or Pleistocene vol- 

carmics (20, p.10) cover and conceal iesozoic strata and 

cap several ridges in the area. 1ihey can be divided 

lithologically, Into two formations. The older consists 

of welded tuft, rhyolite flow and a basal conglornerate. 

It may be a correlative of the Rattlesnake forration ot 

the Dayville area (Li, personal communication). It caps 

flRfl of the ridges which lie north of the Ochoco National 



Forest (fig. 1, Plate II). The youne orrnation con 

sists of basalt flows which have been assigned to the 

Ochoco lava (20, p.10) and caps the ridges in the forest. 

A sill-like basalt-porphyry (114, p.28) intrudes 

basal Hyde strata, west of the Weberg ranch-house (Plate 

II). It is dated, tentatively, as Tertiary but it may be 

older for it does not intrude the Cretaceous rocks. 



GEOLOGIC SThUCTtJRES 

Gener1 features 
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Paleozolc strata have undergone much deformation arid 

they are characterized by tight flexures. The post-Lower 

Perpian structures have been complicated by younger folds. 

"Bailey" strata are tightly folded. The general 

trend of the earliest fold axes is north-south. The axes 

have been distorted by later superimposed folds. 

The Hyde formation has been complexly folded though 

this is not readily apparent because of younger faulting 

and a thick soil cover. At Freeman Creek, the axis of 

folding trends northwest. West of lower arrn Springs 

Creek, it is southwest. Superimposed minor folds in the 

Hyde formation at the latter locality trend generally 

northwest. These structures are further distorted by 

north-south Tertiary folds. 

Flexures in the Mowich and Colpitts groups are rela- 

tively broad. Their limbs incline somewhat steeply 
(about O0). Two synclines and one anticline can be 

observed readily. The axis of warping is generally east- 
west. Superimposed Tertiary folds (north-south) have 

warped the syncline which trends through Freeman Creek at1 

upper Warm Springs valleys. They formed minor anticlines 

and synelines transverso to the synclinal axis. 
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One such anticline can be observed in the section 18, 

where there is a 'indow" which exposes "Bailey1' strata. 

A svncline occurs in Mwiøh strata in the E, section 29, 
north and south of OSC fossil locality 4lS. 

As previously stated, folds involving Tertiary vol- 

canjes have generally north-south axes. These folds are 

extreie1y broad and their limbs dip gently, generally 

less than 100. 

Faults 

kaulting is ubiquitous in the pre-Tertiary strata. 

A variety of types occur. Normal faults are the most 

common and are recognized in all of the formations. The 

major fault involving 11esozoic strata parallels lower 

Warm Springs Creek to its junction with Beaver Creek 

(Plate II). It follows the latter creek to the northern 

limit of the area of studyb At Warr Springs Creek, the 

normal fault locally forms the east boundary at the Hyde 

thrust plate and its position there was presumably 

controlled by the pre-existing thrust (Plate VII, section 

A-Al). 

Allochthonous Jurassic Hyde strata have been thrust 

over Cretaceous Colpitta beds. The strata now cover 

portions of th.e two synclines in the Colpitta. The thrst 

sheet does not overlie the Colpitta anticline, The 
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direction of the thrustin g is not known, but field evi- 
dence limits it to two possibilities. The overthrust 
rocks had their origins either northeast or southeast of 

the area of study and were thrust southwest or north- 
west. In either case, thrust movement was toward the 

west. Such a overnent le deduced by the extensive 
Jurassic deposits east of the area nd their absence to 
t1e west. Additional field evidence indicates thnt the 

P1eozojc strata in the western portion of the aree of 
study were, at that tibie, toporaphica11y high. 
"high" seemed to stop the westward thnsting of Ryde 

strata since rio Hyde deposits overlie the Paleozoic 
formations and probably they never did. The buckled 

character of the Hyde strata irmnodîately adjacent to the 
Paleozoic rooks confirms the buffering, nature of the 
latter. The sole of the thrust is everywhere concealed 
through subsequent normal faulting or by alluvium with 
two exceptions: (1) in sections 7 and 8; and (2) in sec- 

tions 27 and 28, T. 18 3., E. 26 E. 

3uary of diastrophie events 

Five periods of diastrophism are indicated by ge- 
ologic evidence, as tabulated on the following page. 



Nate of Diastrophic Period 

() ? Cascadian orogeny 

(14) ? Laranilde revolution 

(3) ? Nevadian orogeny 

? 

(I) ? 
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Possible Time of Occurrence 

Post-xarl ?leistocene to 
Focent? 

Post-late Loer Cretaceous 
to pre-Upper Niocene? 

Post-Middle Jurassic? to 
pro-late Lower Cretaceous 

Post-Lower Fermian to pro- 
Upper Triassic? 

Post-Lower Pennsylvanian to 
are-Lower Permien 

EvIdences of the two earlier dieturbences were not 

studied and are not discuSsed in detail here. The third 
interval of deformation occurred aftetr the deposition of 
the Hyde sediments and before the deposition of the Mow- 

ich group. Such a tixre overlaps the Upper Jurassic date 
assigned to the Nevadian orogeny (26, p.l97). Evidence 

outside the area of study indicates that the interval of 

deformation in the central Oregon region be:an at some 

tie inì the Late Jurassic, The Trowbridge shale, which 

overlies the Izee group (the Snowshoe and basal Hyde 

formations) haa been dated as early Upper Jurassic (114, 

p.263). Such a date clearly relates central Oregon di- 
astrophisrn to the Nevadian. There is no evidence in the 
area which limits the Nevadian orogeny to the Jurassic 
Period. The late Lower Cretaceous date of the Mowich 

group indicates a poseible continuation of Nevadian de- 
formation into the Lower Cretaceous as well. 

The fouxth interval followed some time after the 
deposition of the Colpitts group and before the 
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deposition of the continental be dz in the Tatt1esnake 

£oiaat1on This was the period of thrutinC. This fact, 
coupled with the locally estab1ishd lixnits of deforma- 

tion suggests a correlation with the Laraìi1de revo1ut1on, 

the most far-flung orogeny that north 4mer1ea had experl- 

enced since Pre-Cambrian tIme (7, p.36L). Regional evi- 

dence confirms in part, the correlation. The oldest 

Tertiary formation In central Oregon, the Clamo (Eocone), 

contains continental lithologies which Indicate that sorno 

regional uplift had taken place prior to Its deposition. 

A pre-Clamno date closely coincides with the Laramide 

iflterval elsewhere in western United States. 
The fifth diastrophie Interval closes the orogenie 

history and Is documented by the minor folds and nominal 

faults which affected the Rattlesnke and Ochoco forma- 

tions. No structural evidence is known which would Indi- 

cate that crustal unrest continued to Recent time, but 

the rapidity with which the small, somewhat sluggish 

streams in the area cut through the volcanic strata seems 

to indicate that they may have had some assistance by 

uplift In the not too distant past. 



GEOLOGIC HISTORY 

Summ ari 

Table II ropre&ents the writer's interpretation of 

geologic history as evidenced by the strsta in the area 

of study. The limited extent of the region investigated 

doe8 not permit a more complete interpretation. 



TABLE II. GEOLOGIC IIISTOIY 

________________ () 
D1astzoph1sa Intense 

- 
/thruatin 

- J JTh 

(1) Spotted Ridge tm. (3) Coyote 3utte t. emar 
(2) (Li) Jp11tt end ero8tOfl 

w/thrusting 

() rcsion continued () Ryde Retìarks 
(6) r. ) Uplift and erosion - 
(7) Jp1ift nd erosion (10) Nevadian oroeny 0' 



TABLE II (Continued) 

Cretaceous Tertiary 

- Lower Upper Lower id1e Upper 

Sedimentation (12) (16) 

Xild (17) 

-4 

Pgs. 78 and 79 
attached separately 
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