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402 Diller— Mesozoic Sediments of Southwestern Oregon.

Tae Mgesozoic SEDIMENTS OF SouTHWEST OREGON.

Introduction.

Twue Klamath Mountains of southwest Oregon and the adja-
cent portion of California, like the Sierra Nevada, are com-
posed in large part of Paleozoic sediments associated with
masses of intrusive and effusive rocks of various ages. Meso-
zoic sediments are of less amount than the Paleozoic and have
their most extensive development along the mountain borders,
from which they overlap and by deformation are so involved
with the older rocks as to form an important structnral ele-
ment of the Klamath mountain mass.

The peripheral portion of the I{lamath Mountains has been
surveyed in the Lassen Peak and Redding quadrangles of Cali-
fornia and the Roseburg, Coos Bay and Port Orford quad-
rangles of Oregon. The remaining peripheral portion, as well
as the mountains themselves, has been covered by reconnais-
sance, and the general results in areal distribution are shown
upon the geological map of North America, published by the
International Geological Congress for the meeting in Mexico,
1906.

The study of the Mesozoic in southwest Oregon is far from
complete, but the publication of the map referred to above and
the general interest in the region, as shown by Mr. Louder-
back’s article in the Journal of (eology for September, 1905,
p. 514, call for additional data, which this paper is intended to
partly supply. It will, howcever, be limited to the consider-
ation of the sedimentary rocks only, since they alone contain
the records of geologic age to which the others must be
referred.

Subddivisions Discriminated.

The Mesozoic, as far as known in southwest Oregon, belongs
to the Cretaceous and Late Jurassic. The bottomn of the latter
has not yet been determined, and what may lie between it and
the Paleozoic rocks of the same region is a matter for further
investigation. The bodies of strata thus far discriminated are
as follows:

Cretaceous
Chico formation
Myrtle
Jurassic

Dothan formation
Galice “
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Galice Formation (Jurassic).

Definition.—The Galice formation is composed chiefly of
fine dark to black sediments with a well-marked slaty cleavage.
Subordinate amounts of sandstone and conglomerate occur and
the whole is characterized by an upper Jurassic fauna. It is
named from Galice Creek, where the rocks are well exposed.

Lithology.—The slates are generally black and weather gray.
A well-developed slaty cleavage prevails, but locally they may
be shaly or on the other hand so sheared as to break up into
small slickensided fragments. Where massive, their stratifi-
cation is shown only by occasional thin beds of sandstone.

The sandstones are light-gray, hard and siliceous, and though
much less abundant than slate form occasional heavy beds, but
more commonly are not a foot in thickness.

The conglomerates, much less abundant than sandstone, are
composed chietly of cherty quartz pebbles with some fragments
of sandstone or rarely of limestone. Igneous material is for
the most part absent, though sometimes abundant in tufaceous
rocks interstratified with the others. One bed of moderately
fine conglomerate is 30 feet in thickness. The others were all
less than ten feet, with pebbles smaller than marbles.

Quartz veinlets are locallyabundant in the slates parallel to
their cleavage and may fill numerous small irregular fractures
in the sandstone, but they are neither a conspicuous nor a reg-
ular feature.

The stratification of the Galice formation is in most places
plainly marked. The strata have been greatly compressed and
folded but not crushed to sinall fragments. Incipient schistose
structure occurs locally with very little recrystallization along
lines of special disturbance, but it is neither a prominent nor
common feature. ,

Distribution and thickness—The Galice formation is dis-
tributed at intervals along a line running northeast from the
boundary of California to the South Iork of the Umpqua
River, a direct distance of nearly 100 miles. The most impor-
tant - area extends from Galice on Rogue River in a slightly
irregular course northeast for 20 miles across Grave Creek to
Cow Creek, 2 miles below Glendale. This belt is from 2 to 3
miles in width, and continuous throughout, but is completely
surrounded by igneous rocks. It is the small Jurassic area
noted along Rogue River on the map of North America. The
strata, with but little variation, dip S.E. at an angle ranging
from 30° to 50° and have a thickness of not less than 2,000
feet. Grave Creek affords an excellent section across the belt,
distributed approximately as follows :
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30 feet. Conglomerate locally overlain by a few feet of
black slates greatly sheared.
300 ¢ Dark sandstones with some heavy layers and a
small proportion of interbedded slates.
1000 ¢ DBlack slates.
500 ¢ Sandstones and conglomerates with a smaller
proportion of slates.
200 ¢ Slates, black and gray.

Within the Galice area to the northeast of Grave Creek the
proportion of dark sandy slates increases and to the southwest
along Galice Oreek and Rogue River it is slightly diminished.
Along the eastern border tufaceous rocks pld} a considerable
part.

Sixteen miles northeast of (lendale the Galice slates re-
appear on the slope of Canyon Creek and form a narrow belt
extending northeast between voleanic rocks to the forks of
Beal Creek and beyond, where it merges into a great thickness
of black slates exposed along the South Fork of the Umpqua.

To the southwest of Galice the slates are interrupted by
igneous rocks but reappear 35 miles beyond in California,
where the conglomerates and slates cover a large area. 'llney
are well e‘(posed near the Oregon line about the head of Shelly
and Monkey creeks, which are tributaries of Smith River.

Lossils and age. ~The first fossils discovered in this forma-
tion were obtained on Galice Creek by Prof. J. N. Hyde, of
the State University of Oregon, who through Chester W.
Washburne kindly loaned his collection for determination.
Dr. T. W. Stanton, who has examined all the fossils, reports
the following forms :

Along Galice Creek and Rogue River, dwcella erringtons
occurs at many points. Is well preserved at Almeda mine,
where [’erisphinctes was obtained through the superintendent,
H. B. Perks. In a conglomerate at the mouth of Anderson
Guleh, Zrigonia, Amberleya, and Belemnites were found with
Awecella, and Dr. Stanton remarks that ¢ the state of preser-
vation of thislot is too poor for specific determination. Many
of the Aucellae cannot be distinguished in form from A. pioehi,
but a few fragmentary imprints of the surface indicate that
they were striated like A. erringtons.”

Along Grave Creek, Aucella erringtoni was found at numer-
ous horizons throughout the section. DBelemnites is common,
and at one point Pecten ¢ was found.

On Cow Creek, near the mouth of Rattlesnake, one-fourth
mile below Reuben Spur, the largest collection was obtained,
and Dr. Stanton recognizes “Aucella erringtoni, Ctenostreon ¢
sp., Pecten ¢ sp.—may be a Lima, Turbo? sp., Perisphinctes ?
sp.—same as that from Anderson’s ditch on (Galice Creek.”
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On O’Shea Creek only Awcella erringtont was found. The
same form occurs with Belenmites by the stage road from
Grant’s Pass to Crescent City, on Shelly and Monkey Creeks.

In the field, the three areas of the Galice formation noted
above were regarded as Jurassic, and Dr, Stanton remarks that
“the examination of the fossils has confirmed this view,
although the evidence is not as strong as might be desired. In
most cases the determination is based on the oceurrence of a
form of Aucella with numerous distinet radiating striae which
I have identified with Awcella erringtoni, a common species of
the Mariposa slates in California. The Aucellae of the Lower
Cretaceous Knoxville beds often have nearly the same outlines,
but they never show the distinctive surface sculpture above
mentioned. So far as our present knowledge goes, therefore,
we are justified in assigning all beds containing Ancellae with
numerous fine 1a(llat1n§r striae to the Jurassic. In two of the
lots, 6682 (Anderson’s ditch) and 6687 (Almeda mine), this
reference is strengthened by the presence of Ammonites of
Jurassic type. This is especially true of 6687, which contains
a Perisphinctes very closely related to or possibly identical
with the Mariposa species doubtfully referred by Hyatt to
P. filiplex. The Perisphinctes (2) in' lot 6682 15 of a different
group which also resembles European Jurassic forms.”

Four lots from Galice, Grave and Rattlesnake creeks “all
contain poorly preserved specimens of Aucella that do not show
the surface features well enough for specific identification,
though from the character of the matrix and from their rela-
tions with the lots containing Awcella erringtoni, it is prob-
able they are Jurassic.

Four lots from Shelly and Monkey creeks “are probably
also Jurassic as the Aucellae though not very well preserved
seem to have the striated surface in most of the lots.”

Structure of Galice area.—Notwithstanding the fact that
there are three good sections of the Galice area afforded by

2attlesnake Creck, Grave Creck and Rogue River, its strue-
ture and relation to the associated voleanic rocks are not clearly
understood. Along the main stream and East IFork of Rattle-
snake the position of the strata suggests a synclinal structure
for the belt, with the western arm well marked but the eastern
one less 1eoular and indefinite. This is due at least in some
measure to the fact that in the eastern arm the slaty cleavage
malkes a large angle with the stratification and tends to obscure
it. Where the strata strike N. 45° W. and dip 50° S.W., the
slaty cleavage strikes N. 55° E. and dips 50° S.E.” The slaty
cleavage thr()lwhout the area with hut few doubtful exeeptions
dips to the S. E. more or less steeply, and is generally much
more distinetly marked than the stratification.
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The section so well exposed along Grave Creek dips, with
rare exceptions, to the S.E., and it is evident that if the gen-
eral structure of the Galice area is synclinal the southeast arm
must have been overturned towards the northwest so as to give
the strata a monoclinal attitude. Strong evidence against the
synclinal view is afforded by a comparison of the two halves of
the Grave Creek section, for they are not repetitive but sup-
plemental.

The narrow V-shaped valley of Rogue River atfords a good
section of the Galice area. Just above the mouth of Galice
Creek the beds are much twisted and sometimes vertical, but
farther up the river the dip is from 25° to 50° S.E., and this
agrees with their position on Galice and Taylor creeks. The
slaty structure has the same position, and approaching the
eastern border of the area the fine sediments become so deci-
dedly slickensided as to suggest displacement. Below the
mouth of Galice Creek the strata with few exceptions dip to
the N.W. at a high angle ranging from 65° to 80°, and at the
Almeda mine nlon(r the northwest limit of the area the slates
are practically vertical.

Though the section of the Galice area along Rattlesnake
Creek suggests a synclinal structure, the view is not supported
by the Grave Creck and Rogue River sections, and overlook-
ing minor displacements within the mass it appears to be essen-
tnlly monoclinal and a continuous series with general dip to
the S.E.

Limits of Galice formation.—The limits of the Galice forma-
tion are not fully determined. In the Galice area the outlines
are marked Ly the adjoining igneous rocks, but it is believed
that the full development of the (alice series is mot repre-
sented in that area. On the South Fork of the Umpqua a
greater thickness of vertical black slate occurs. They closely
resemble those of the Galice series but are not yet known to
be fossiliferous.

Relation to the igneous rocks bordering the Galice areq.—
The igneous rocks bordering the Galice area northeast of
Rogue River are chiefly if not wholly voleanie, and the gen-
eral dip of the flows is to the S.E., approximately pardl]d to
the general position of the stratification in the enclosed Galice
area. This accordance would be expected if the Galice beds
of the Galice area are interstratified with the volecanics, a view
which may be favored also by the following consideration :
On Rogue River, east of the month of Galice Creek, some
tufaceous sediments and sheets of basic i igneous rocks appear
interstratified with the fossiliferous sediments of the Galice
series, suggesting contemporaneous voleanic activity ; others
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appear to be intrusive, but the contacts are obscure and the
exact relations a matter of doubt.

The borders of the Galice area are generally lines of dislplace-
ment. Along the eastern border of the area, on Rogue River
a short distance below Massie’s ferry, the slates are so greatly
sheared in the plane of general slaty cleavage dlpplnﬂ' to the
southeast as to indicate decided dlbplacement

On Grave Creek, near Anderson’s, 5 miles below Leland, the
eastern border is an irregular fault which is locally exposed
and at least in part vertical. The general dip of the Galice
strata of that vicinity is to the southeast and the topmost slates
are greatly sheared in the same direction as if voleanics were

verthrust from the southeast.

On Cow Creek, near the mouth of Rattlesnake, the contact
of the Galice slates and the voleanies is exposed within a few
square rods on three lineg, all of which run approximately
northeast and southwest parallel to the strike of the slaty cleav-
age. Two of the contacts are clearly fault planes, straight and
smooth with slickensides and local polish. These two lines of
evident displacement can le traced only about a score of feet
and run out into the voleanics. The third line of contact
which lies between the other two is much less regular. Though
the projecting portions of the volecanics along the line are
rounded as if by some form of attrition, it is not so clearly a
line of faulting. Wherever the contact of the Galice forma-
tion and the volcanics is exposed about the Galice area it
shows displacement, but the amount of the displacement and
its full meaning are not yet fully comprehended. It seems
certain, however, that the Galice formation in its present posi-
tion stratigraphically overlies a great portion of the associated
voleanics.

Dothan Formation (Jurassic).

Definition.—The Dothan formation is an extensive succes-
sion of conformable Jurassic sandstones and shales in which
the strata though often thin-bedded frequently range from 10
to over 100 feet in thickness. The sandstones predominate
and locally there are thin beds of fine conglomerate and small
lentils of radiolarian chert. The name is adopted from Dothan
post-office on Cow Creek, in the midst of one of the best
sections of the formation.

Lithological 1&” eatures. The shales are gray, dark within,
rarely black. For the most part they are not slaty. At other
places they may be slickensided parallel to cleavage. The
sandstones are gray, weathering yellowish brown. They are
in the main firmly lithified with silica, and in some places so
squeezed as to give rise to a schistose structure with numerous



408 Diller— Mesozoic Sediments of Southwestern Oregon.

veinlets of quartz. Many of the sandstones, however, are less
firmly lithified and break with a rough surface due to the fact
that the grains are stronger than the cement and the fracture
passes between them instead of through them. The thin
beds of conglomerate are made up largely of siliceous pebbles.
The chert is of various colors, gray to red. It is sometimes
magsive but more frequently banded with thin films of brown
shale.

Occurrence.—The Dothan formation occupies a broad helt
running southwest from Cow Creek across Rogue River and
the Illinois, reaching the coast near the southern border of the
state. The larger area of Jurassic in southwest Oregon, as
outlined on the Geological Map of North America, is chiefly
Dothan. It lies northwest of the Galice area, from which it is
separated generally by a Dbelt of voleanic rocks. The most
accessible and the best cross section of the series is on Cow
Creek and West Fork, where it may be seen along the railroad
in continuous exposures for nearly a dozen miles.

The section begins nearly 4 miles southeast of Dothan,
where the rocks are mainly sandstone with less shale and a few
thin beds of siliceous conglomerate. Sandstones occasionally
massive attain a thickness of 100 feet, but most of the beds
are mneh thinner and with the shales clearly mark the position
of the strata dipping to the southeast beneath the sheets of
lava which limit their outerop in that direction. Near the
border lava flows and tuffs occasional masses of chert are
found interbedded with the other sedimentary rocks.

Farther down Cow Creek about Dothan and beyond on the
main stream to the limit of the Dothan formation near Nichols
Station, the proportion of shales is somewhat increased so that
in some places shale is more abundant than sandstone. In the
same portion of the section on West IFork, sandstones are de-
cidedly the most abundant. The beds range from 2 to 30 feet
in thickness and the stratification is conspicuous. As the north-
west side of the area is approached, the attitude of the strata
becomes more variable. Dips to the northwest become more
frequent though the general dip may remain to the sontheast.
Quartz veinlets are abundant anywhere in cross fractures but
are never conspicuous. Those of calcite become more abun-
dant to the northwest near the Cretaceous, and lie mainly in
the plane of slaty cleavage as well as in the fault planes which
cut the earlier veins of quartz.

Rogue River between Howard and Mule Creek, for a dis-
tance of over a dozen miles, has cut a rugged canyon directly
across the Dothan series and exposed an almost continuous
section. The principal difference between the Cow Creek and
Rogue River sections of the series is the presence of a large
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mass of conglomerate in the latter near the middle, forming
prominent 01113010])@ for several miles along Rogue River be-
tween Ditch and Kelsey creeks. The concrlomelate is made
up in part of limestone fragments and is so crushed as to
obscure its folding. The rest of the section is made up of
alternating sandstone and shales in variable but on the whole
nearly equal proportions. They are greatly compressed and
often sheared so that the sandstones appear as small lenses in
the shales. Their dip is variable but generally southeast at a
high angle.

Southwest of Rogue River the belt of Dothan is narrowed
by the advance of the overl apping Cretaceous and KEocene
formations. Beyond the Illinois, although traversed at a num-
ber of points to the coast, the country has not been sufliciently
studied for mapping.

The thickness of the Dothan formation is difficult to deter-
mine owing to its disturbed condition, but it is certainly more
than a mile and perhaps more nearly 2 wiles. The belt is
about a dozen miles wide where greatest, and no definite
evidence could be obtained tending to show a repetition of any
horizon. The faulting, as will be noted presently, tends to
decrease rather than increase the apparent thickness.

Fossils and age.—Fossils have been looked for with care at
many places on the Dothan formation and their general scareity
or absence contrasts this series with the Galice (Jurassic) on the
one hand and the Myrtle (Cretaceous) on the other. Excepting
the radiolaria of the chert and problematical wormtracks and
leaf fragments which have heen found at various horizons,
definite tossils are known to occur only near the northwestern
border of the main area in the vicinity of Nichols Station or
in a small area on Doe Creek and Thompson Creek, 11 miles
farther northeast.

The Nichols Station localities are in the sandstone and fine
conglomerate of a small guleh about half a mile northwest of
the p()at-ofhee and on Table Creck near Logsden’s place. A
collection made by Mr. Will Q. Brown last summer at the
last-named locality contains forms which are distinetly striated
and leave no doubt concerning their specific determination as
Awucella erringtons. The rocks containing them are twisted
and crushed but not silicified, and contain only veins of calcite.

On Doe Creek and Thompson Creek, Aucella have been
found at a number of points but chiefly near Lost Prairie, a
mile and a half northwest of Nickel Mountain, where they
occur in a sandstone which is decidedly sheared and shows
ineipient schistosity cut by veins of (uartz.

Associated with the fossiliferous silicitied sandstone on Doe
Creek is a considerable thickness of black slate. These rocks are
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cut off by a mass of greenstone about the head of Thompson
and Judd creeks but reappear on the Umpqua River by the
fording 3 miles northwest of Myrtle Creek post-oftice, where an
example of Awcella was found. This is apparently the same
horizon that occurs on Johnson Creek in the Port Orford
quadrangle, where striated Aucella have been found in loose
fragments but not in place.

It thus appears that the only characteristic fossil yet found
in the Dothan formation is Aweella erringtoni, but that is so
well marked and so distinctive as to leave scarcely a doubt con-
cerning the Jurassic age of the formation. This reference is
strongly supported when we come to consider its relations to ad-
jacent terranes. ,

Lelation to adjacent volcanic rocks—The relation of the
Dothan formation to the voleanic rocks which bound it for
many miles upon the southeast has already been indicated in
considering the Cow Creek section whose contemporaneous lavas
and tuffs are found interbedded with the marginal portion of
the Dothan strata.  The general dip of the Dothan formation
near the border is to the southeast beneath the great mass of
lavas.

The contact of the Dothan formation with the overlying
voleanics along the eastern border of the main area is every-
where a zone of decided shearing, affecting both the sediments
and voleanics and producing not only slaty structure and slicken-
sides but entailing the local development of talcose and chlor-
itic schist-like material and considerable ore deposits. The
displacement, however, has not changed the apparent strati-
graphic succession, and the facts observed clearly indicate that
the Dothan formation at present is stratigraphically beneath
the mass of voleanies.

Lelation to adjacent Galice formation.—The mass of vol-
canies which overlies the Dothan series is the same that has
been shown to lie beneath the Galice series, and there seems no
doubt that the two series in their regular order of succession
are for the most part separated by an interval of voleanic rocks.
This succession illustrates their order of age unless they have
been overturned, a condition which is suggested by the planes
of displacement.

At a number of points along Cow Creek and elsewhere stri-
ated fault planes were found rising to the northwest, generally
at a high angle but sometimes horizontal as though there was an
overthrust from the southeast.

A suggestion that the Galice is older than the Dothan may
be found in the fact that the area occupied by the Galice lies
between that of the Dothan and the nearest Paleozoic on the
southeast. The most common dip among all the rocks is to
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the southeast, as if the Jurassic passed beneath the Paleozoic
as a result of an overturn. However, the structure has not
yet been resolved and the faunal differences between the
Dothan and the Galice are not sufliciently great for age dis-
tinction.

Myrtle Formation (Cretaceous).

Characterization.—The Myrtle formation is a succession of
shales, sandstones and conglomerates in which the alternating -
shales and sandstones, often thin-bedded, are of approximately
the same volume but the conglomerates, generally fine, are of
much smaller mass. Lentils of chert and limestone occur
locally and the whole assemblage of beds is characterized by
such a lower Cretaceous fauna as demonstrates its essential
equivalence to the Shasta series of California.

Lithification.—The greater portion of the rocks of this for-
mation are somewhat less firmly lithified than the majority of
those belonging to the Galice and Dothan formations, but this
is not the case everywhere. In the Myrtle, carbonate of lime
as cementing material and in veinlets is widely distributed
though siliceous cement and quartz veinlets are common in
some areas. In the two Jurassic formations silica is the more
common and widely distributed cementing material and quartz
veinlets are locally abundant. - Carbonate of limme is often pres-
ent in them, but in both cement and veinlets it plays a much
less extensive rdle than silica.

On lithological grounds, therefore, the Myrtle and Dothan
are not always easily distingnished. The higher degree and
more extensive silicification of the Dothan affords presumptive
evidence, but it is only by means of fossils or definite strati-
graphic data having reference to fossiliferous horizons that af-
fords a satisfactory basis for separating the Dothan and Myrtle
in the field.

Distribution.—The Myrtle formation lies north and north-
west of the Dothan. Its largest area is along the coast about
the mouth of Rogue River and as far north as the Sixes, where
it passes beneath Eocene. This area mapped in the Port
Orford folio as Myrtle certainly contains some Jurassic rocks
for they have locally yielded Awcella erringtoni in the stream
gravel of Jolhnson Creek, but as the fossils could not be found
in place, and the rocks thus distinguished from similar rocks
containing Knoxville fossils in the same region, they could not
be mapped separately.

East of the Coast Range beyond the Eocene the Myrtle
formation reappears along Myrtle Creek from which the for-
mation was named and also a short distance farther northwest
about the post-office of Dillard. All three areas are indicated
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upon the Geological Map of North America and are shown
in detail in the Iwbebmq, Coos Bay and Port Orford folios,
where a more extended account of the Myrtle formation may
be found.

LRelation of the Myrtle formation to the Dothan.—The
actual contact of the I{noxville (Cretaceous) and the Dothan
(Jurassic) has not been observed though it has been followed
throughout the greater part of a distance of 50 miles and
nmppcd in detail for nearly 30 miles. From Rogue River
below the mouth of Mule Oreek northeast to West Fork the
Kuoxville follows the border of the Dothan series, but near
that point it turns abruptly east by way of Nichols Station to
Canyonville, unconformably overlapping the broad Dbelt of
Dothan.  Although the contact could not be found exposed,
the strike of the Dothan carries it directly beneath the IKnox-
ville ; it is for the most part more disturbed and more tirmly
lithified than the Knoxville and there can be no reasonable
doubt that the unconformity is generally great. The Dothan
and Knoxville where exposed w ithin a few rods of each other
are generally in strong contrast, the Knoxville strata having
caleareous veins and cement while those of the Dothan are sili-
ceous bespeaking a decided discordance, but this is not always
true, for the Dothan, as near N]C]l()lb well characterized by
Aucella err ingtond, is locally aleareous and the Knoxville, in
Places equally well characterized, is locally siliceous.

Plant beds.—TPlant beds containing a flora which according
to Ward,* Fontaine and Knowlton has a decidedly Jurassic
facies, oceur in southwestern Oregon and northern California.
In Oregon and more especially at Big Bar, Cal., some of the
plants of Jurassic facies are clcm']y associated with shells
which are regarded as characteristic of the Knoxville, but near
Oroville, Cal., the plant beds contain an acﬂemb](me of shells
which Dr. Stanton reports as having “a decided Jurassic
aspect,” in his opinion ¢ older than the aucella-heari ing Mariposa
formation.” The plant beds with ““ Jurassic flora” will be con-
sidered in a separate paper.

Tue DiLLARD SERIES OF LLOUDERBACK.

Introduction.

Louderback’s general results—*The Mesozoic of South-
western Oregon” is the title of a papert in which Prof. G. D.
Louderback considers particularly the Myrtle formation of the
Roseburg, Coos Bay and Port Orford folios. The results of
his studies, to use his own language (p. 521), “ are to the effect

*20th Ann. Rept., pt. 2, pp. 368-377, and Monograph LVIII.
tJournal of Geology, vol. xiii, No. 6, pp. 514-555, Sept.-Oct., 1905.
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that the formations mapped as Myrtle senso stricto may be
separated into two chief groups or series (upper and lower),
each representing quite an extent of geological history, and
separated from each other by a distinet interval during which
there were intrusions of igneous rocks and a period of con-
siderable erosion.”

Lower series.—The lower series, according to Louderback,
is composed prineipally of gray sandstone so firmly lithified by
siliceous cement that when the rock is broken the fresh fracture
surface is smooth, traversing the grains. DBesides this charac-
teristic sandstone the lower series contains some shale, occa-
sionally slaty, as well as foraminiferal limestone and radiolarian
chert, the last being very characteristic. Ifor the lower series
Louderback proposes the name ¢ Dillard”, after a village situ-
ated on the railroad and south fork of the Umpqua River in the
midst of the largest area of this series in the Roseburg quad-
rangle.

Upper group.—Louderback states that in the upper group
the most abundant and characteristic rock type is shale, then
sandstone and conglomerate. No trace of radiolarian cherts
or cherts of any type oceurs in this group, nor do foraminiferal
limestones corresponding to the Whitsett lenses, although there
are calcareous shales. For this division Louderback proposes
to retain the name Myrtle group.

Comparison.—Comparing his Dillard series and the Myrtle
group, Louderback remarks that their most striking general
difference is the markedly inferior lithification of the Myrtle
group, in which the sandstones (p. 525) ¢ are commonly brown,
sometimes buff or greenish, and never show the peculiar gray
compact facies so often seen in the sandstones of the lower
series.” In describing (p. 343) the strong contrast between the
close-lying areas of Myrtle and Dillard he points out that the
change from one to the other is abrupt and not gradational.
The only locality referred to where this contrast may be seen
is a few miles southwest of Dodson Mountain, but unfortu-
nately for that locality the two contrasted series are separated
by a belt of serpentine. The general impression conveyed in
Mr. Louderback’s lengthy paper is that the two series are * well
defined and distinetly separable” lithologically and readily
diseriminated in the field, epecially by one who is familar with
the Franeciscan of California.

Dillurd Area of Dillard Series.

Defined.—The largest area of the Myrtle formation out-
lined on the map of the Roseburg quadrangle centers about
the village of Dillard, where it crosses the Umpqua River and
is conveniently referred to by both Louderback and the writer
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as the Dillard area. The lentils of limestone (Whitsett) and
the larger masses of radiolarian chert, amphibole schist, and
igneous rocks within the area are separately outlined and the
great predominance of the other sediments is apparent at a
glance

Locks considered.—Igneous rocks play a very important
réle in the geologic records of sonthwestern Oregon. Many of
the rocks are of types found elsewhere in the Klamath Moun—
tains at various horizons in the Paleozoic and Mesozoic. Since
their ages are determined by reference to associated sedimen-
tary rocks they will not be considered in this paper, which will
be devoted to the consideration of the sedimentary rocks only.

Different views.—The Myrtle formation of the Dillard area
was described in the Roseburg folio as Cretaceous and
regarded as having its equivalence in the Knoxville and
Horsetown of the Shasta group in California. Mr. Louder-
back deswnated the rocks of the same area as the * Dillard
series,” and regarded them as stratigraphically below and older
than the Knoxville and e(lluv(tlent to the Franciscan of
California.

Locality of Louderback’s observations—Mr. Louderback
states (p. 540) that “a large part of the Dillard area was
studied by the writer, with the result that everywhere forma-
tions characteristic of the Dillard series were found, while no
representative of the Myrtle group was 1ecoo"mzed It is
probable that this whole area belongs to the lower series,
although a more complete study may show subordinate patches
or mfoldmcrs of the lower members of the Myrtle group. All
of the members of the sedimentary series, all of the main types
of igneous rocks, and the peculiar schists, described as charac-
tevistic of the Dillard series, occur within this area. The
Whitsett foraminiferal limestone lentils crop out at intervals
from about four miles directly east of Dillard to the northeast
extremity of the area.’

E,\pectmo" to have an opportunity to re-examine the ¢ Dil-
lard area” in connection with the survey of the Riddles quad-
rangle, which adjoins the Roseburg upon the south, I wrote
to Mr. Louderback, enclosing a g;eolocrlcal map of the Rose-
burg quadrangle and asked him to indicate by shading or
otherwise “the lar ge part of the Dillard area” he had studled
so that in the field I would have a lithological standard of
comparison in endeavoring to dlSCllllllll’LtL between his ¢ Dil-
lard series” and “My]tle group.” In reply he stated: “I
examined the country along @/l of the roads of that area north-
east of the Umpqua River, and furthermore I visited those
areas mapped as amplnbole schist and as limestone which lie
off the roads. To the southwest of the river I went over the




Diller

Mesozoic Sediments of Southwestern Oregon. 415

area north of Winston and Brockway where cherts and schists
are shown and also made a trip into the hills across from Dil-
lard, but not far from the river road. I also went the full
1engt]1 of the three disconnected areas between the Dillard and
the Myrtle Creek areas and believe them to be entirely Fran-
ciscan (Dillard).”

Points of agreement.—DBetfore considering the differences of
opinion attention should be called to pomts of agreement.
Mr. Louderback and the writer agree in regarding the con-
glomerates, sandstones, shales and limestones of the Dillard
area as forming but one series. Along @il the roads east of
the river and over whatever routes he traveled to examine the
various small areas outlined within the Myrtle area, Mr. Lou-
derback reports « everywhere formations characteristic of the
Dillard (Franciscan) series were found.” The writer, review-
ing his own work in that portion of the Roseburg quadrang]e
last September, re-examined many and perhaps most of the
localities studied by Louderback ‘and found, as did Louder-
back, no sufficient reason for considering the sedimentary
rocks in question as belonging definitely to more than one
series.

The writer’s views.—While surveying the Dillard area for
the Roseburg folio in 1895-6 Knoxville fossils were found at
four widely separated localities in the sandstones, and this fur-
nished the reason for including this area in the Myrtle forma-
tion. When I read Mr. Louderback’s paper his confident
statements greatly surprised me that I should have overlooked
so important an unconformity or break in the series in relegat-
ing the whole to the Knoxville. My surprise was Iesbened,
Liowey er, when I remembered the Dothan that lies unconform-
ably beneath the Knoxville in the Riddles quadrangle. Upon
returning to the Dillard area I was expecting to find it com-
posed in lartre part of the Dothan, containing Jurassic fossils,
but in this T was disappointed, for all the determinable fossils
found at over forty localities are Knoxville.

LKnoxville fossils in the Dillard area.—The general distri-
bution of Knoxville fossils collected in the Dillard area is
shown upon the accompanying outline sketch (fig. 1), which
indicates their position with reference to the roads, principal
lines of drainage and the lentils of limestone, outlined within
the area. The search for fossils was made clneﬂ) in the north-
east and southwest portions. In the former because it con-
tains all the lenses of limestone and some of other rocks exam-
ined most particularly by Mr. Louderback, and in the latter
because sedimentary rocks known to belong at the bottom of
the Knoxville (plant beds), and next Deneath it (Dothan) lie
in that direction.
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Northeast portion : From the head of Roberts Creek north-
east along the road for over a dozen miles fossils occur at fre-
quent intervals. In some places the fossils are well preserved
but in others they are small fragments of aucellae, and it is
only by careful search that specimens can be found complete
enough to permit specific determination. Such specimens
have been found, however, at a number of places and Dr.
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Stanton has determined without question Aweella piochii and
Awcella crassicollis, both of which are characteristic Knox-
ville forms. From one locality he reports a form that “may be
either A. piochii or A. erringtoni,” but from its field relation
I have no hesitation in calling it A. piochii. ’
Fossils were not found at every outerop nor could this
reasonably be expected, for where best exposed in California
the Knoxville strata are not all fossiliferons. There is no
doubt, however, that further search would greatly extend the
localities. The fossils were found most common along the
central and northwest side of this portion of the Dillard area
but some were found upon the southeast side, and lithologi-
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cally the strata upon that side are the same as those containing
fossils.

In the sandstone within 300 feet of the type area of Whit-
sett limestone, 11 miles northwest of Dodson Mountain, well
preserved specimens of Awucella erassicollis were found.  The
sandstone very near or in contact with the limestone upon hoth
sides appears to be identical with that which is fossiliferous.

Aucella occurs in the sandstone adjoining the northeastern
lentil of limestone in Section 14, as well as near the mass of
basic eruptive in Section 21 as shown in the Redding folio and
near both of the border areas of amphibole schists a few miles
farther southwest.

Southwest portion :—Some years ago Awucella was found in
a conglomerate several miles north of Brockway in the immedi-
ate vieinity of the outerops of chert and amphibole schist of
that region, but the greater number of observed localities are
about IXent, Rice, and Willis creeks.

On Kent Creek, fragments of shale, sandstone and conglom-
erate containing Awcella crassicollis oceur throughout its
course. Those in calcareous shale are in place within two
miles of its mouth; the others come from higher up, where
they occur more frequently in rocks that are locally well-veined
with quartz.

lice Creek has a gentle grade and a few rock outcrops in
its bed as compared with Kent Creek. Awcells crassicollis
was sought for at only two points and found at both. At Rice’s
Ranch, nearly 2 miles above the mouth of the creek, Aucella
was found in fragments like those of Kent Creek. Near the
head of the creek in Seec. 25, T. 29, R. 7, Mr. Storrs, to whose
skill as a collector I have so often testified, recently found
Awcella crassicollis in conglomerate shale and sandstone that
is in part traversed by distinet veins of quartz. This locality
is within a short distance of the intrusive which forms Big
Baldy and oceupies so large an area on the southern border of
the Roseburg quadrangle.

On Willis Creek fossiliferons fragments of sandstone and
conglomerate are common, especially above the forks in the
neighborhood of a mass of red chert. Sufficient time was not
devoted to this locality to find them in place, but the rocks are
of the same character as those on Kent and Rice creeks. They
must oceur in place before reaching the limit of the area
within a mile south of the mass of red chert.

Dr. Stanton’s report on the fossils.—The fossils collected
in the Dillard area were not made the subject of a special report
by Dr. Stanton but included in his general report upon all the
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Mesozoic fossils collected during the season in Douglas County.
He says:

“In the Douglas County area the discrimination between the
Jurassic and Cretaceous rests on the same slender basis as in
the case of previous collections from the same region, that is,
most of the localities in question contain no determinable fos-
sils except Aucella, and when these are marked with numerous,
distinet, radiating striae they are referred to the Jurassic
species Aucella erringtoni. The Cretaceous species Awcella
prockii has very nearly the same form, but lacsk the radiating
striae.

It is evident, therefore, that the paleontologic separation of
Jurassic and Cretaceous cannot be very positively made, espec-
ially when the surface features of the fossils are not. very well
preserved. It is true, however, that all of the specimens in
this collection that can be referred to A. erringtont came from
the area that had previously been determined as Jurassie, ard
was so classified in Mr. Diller’s list. This species was recog-
nized in the lots from Thompson Creek, Table Creek, O’ Shea
Creek, and doubtfully in those from the South Fork of Beal
Oreek, The other lots from the supposed Jurassic area usually
contain only fragmentary specimens of Aucella that cannot
be specifically determined, or, in a few cases, some other fossil
which is not diagnostic.”

“The lots that were classified in the field as Cretaceous
(including those of the Dillard area) apparently all belong to
that system, although a few of them do not contam enouwh to
distinguish between Jurassic and Cretaceous.

Quartz veining.—A considerable portion of.the rocks of the
Dillard area contain veinlets of quartz and in some cases the
veinlets are abundant, though their distribution is very irreg-
ular. They occur most frequently in compact gray sandstone
and are mere films, a small fraction of an inch in thickness and
but a few inches in extent. Some irregular masses occur of
a few feet in length.

A ‘good exposure of this siliceous sandstone occurs in the
immediate vieinity of the limestone lentil at the Marble Works
in the eastern part of Sec. 19, T. 27, R. 4, and in the hills
within 2 miles to the westward, where some of the beds con-
taining quartz veins have calcareous cement and in others such
veins are entirely absent.

Southwest of the Umpqua River among the rocks of the
Dillard area a somewhat larger proportion is s veined with quartz
generally associated with those of calcite. Where quartz vein-
lets are most abundant caleite is often wanting. Towards the
heads of Kent and Rice creeks, such rocks “contain  Awcella
crassicollis, affording definite evidence of their Knoxville age,
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and yet it should be noted that specifically determinable fossils
were not found in the ledges richest in quartz veins.

Limestone.—There are six lentils of Whitsett limestone scat-
tered at intervals along the axis of the northeast portion of
the Dillard area. They all contain the same foraminiferal
remains, lie approximately in line, and are interstratified with
the same series of sediments throughout so that there is good
reason to suppose they represent but one geological horizon
and that they belong to the same horizon as the strata with
which they are associated. The limestone lentil near Whit-
setts at the northwest base of Dodson Mountain has yielded a
few fossils concerning which Dr. Stanton reports as follows:

“The collection from the Whitsett limestone is not as satis-
factory as those previously obtained at the same place. When
all of these are put together the evidence is not conclusive for
the Cretaceous age of the bed, through there is nothing defi-
nitely opposed to this reference. The lot No. 6939 which was
collected only 100 yards from the Whitsett limestone is cer-
tainly of Knoxville age.”

The occurrence of limestone in the upper part of the Knox-
ville of the Dillard area is now holly exceptional, for it ocenrs
at that horizon in several places along the western side of the
Sacramento Valley in California.

Chert.—Lenses and irregular masses of radiolarian chert are
mentioned by Louderback as very characteristic of the Dillard
(Franciscan) as though the mere occurrence of chert were suffi-
ciently distinctive. It is well to remember that in the Ilamath
Mountains radiolarian chert is widely distributed in some of
the Paleozoic formations and occurs at intervals in later for-
mations. In the Shasta group of Tehama County, Cal., where
it-attains perhaps its greatest known thickness, no cherts were
observed as far as the writer is aware, but this cannot be con-
sidered a valid reason for excluding them from its equivalent
series in Oregon. Nor, on the other hand, can it be reasonably
claimed that because some of the chert belong to the Dothan
formation of Oregon and is Jurassic, all of it in that region
belongs to the same horizon.

In the Roseburg folio radiolarian chert is mapped as “Jura-
trias ¥’ The intimate association of the chert with the Myrtle
formation was recognized as tending to show that the chert is
Cretaceous, but greater weight was given to the fact * that the
sandstones and conglomerates of the Myrtle formation contain
veined fragments of chert, suggesting an age for much of the
chert clearly earlier than the Myrtle formation, which was
itself probably laid down during the early portion of the Cre-
taceous period.”
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‘While still holding to the view that much of the chert is
earlier than the Knoxville, I see no sufficient reason for con-
cluding that it is all older. As pointed out elsewlere, the
intimate association of chert with Knoxville strata furnishes
strong evidence of its Knoxville age. At this time 1 shall
refer to but one of the cherts in the Dillard area and that is
the one at several points associated with the Whitsett lime-
stone. It is distinctly radiolarial and so involved with the
limestone that both must belong to the same horizon.

Nomenclature.— Primarily upon lithological evidence the
name “ Dillard series’” was proposed for the sediments of
the Dillard area under the impression that they were older
than the Knoxville. The presence of Knoxville fossils at so
many points throughout the area demonstrates conclusively
that the great part if not the whole mass of sediments within
the Dillard area are really Knoxville and were properly
included in the Myrtle formation as originally defined and
since unchanged. The Myrtle formation has always been
regarded as plactlcdlly equivalent to the Shasta group of
California.

As stated in this paper, the writer is of the opinion that
the equivalent of what is called ‘ Franciscan” in California
is most likely in the Dothan and not the prevailing rocks of
the Dillard ‘area. The fossils clearly show that the bulk of
the rocks in the Dillard area are Knoxville. No definite trace
of Dothan fossils or of the plant beds with ¢ Jurassic flora”
were found in the Dillard area, as might reasonably be expected
if they occur there, for their nearest outcrops a few miles
to the southwest have distinetive fossils.

It is possible that rocks of the Dothan series may yet be
identified in the Dillard area, but as it now stands our
failure to find within the area any fossils definitely older than
the Knoxville leaves a decided objection to adopting Louder-
back’s term Dillard for the strata here included under the
Dothan. If striated Aucellae are yet discovered in the strata
at Dillard station proving it a type locality for strata older
than the Knoxville, the name Dillard should supplant Dothan
as a formation name.

Résumé.

The Mesozoic sediments of southwestern Oregon may be,
for the present, most conveniently considered under four heads
as follows: Galice formation, Dothan formation, Myrtle for-
mation, and Chico formation.

The Galice formation is composed mainly of dark slates
and is characterized by a late Jurassic fauna.
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In the Dothan formation sandstone predominates though
there is much interbedded shale. Its Jurassic age is indicated
by the presence of Awcella erringtoni.

Both formations where best developed dip to the southeast
and the Galice beds overlie the Dothan. They are generally
separated by a belt of volecanics. DBoth series and the asso-
ciated voleanics are Jocally sheared by thrust from the south-
east.

The prevalence of shearing from the direction of the dip
suggests that the strata are overturned and that the Galice is
really older than the Dothan.

From its lithology and fauna the Galice may be correlated
to the Mariposa.

The Dothan lies unconformably beneath the Knoxville and
with its occasional beds of chart may be the equivalent in
part of the Franciscan in California, which is said to occupy
a corresponding position. If so, the Franciscan is Jurassic.

The Dillard of the type area of Louderback is characterized
in large part by the presence of Knoxville fossils and there-
fore belongs chiefly if not wholly to the Myrtle formation.





