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GEOLOGY OF THE; TAYLORSVILLE REGION OF
CALIFORNIA. -

By J. S. DiLLER.

INTRODUCTION.

LOCATION AND EXTENT.

The Taylorsville region is a triangular area on the northern end of
the Sierra Nevada in California. It lies in the northeastern angle
between the fortieth parallel and the one hundred and twenty-first
meridian, and embraces the northeastern part of Plumas County
and the adjacent portion of Lassen County, comprising about 750
square miles. The greater portion of the population is in Indian
Valley, Genesee Valley, and North Arm. The town of Taylorsville,
from which the whole region is here named; is approximately in its
center. '

OUTLINE OF THE GEOGRAPHY AND GEOLOGY OF THE REGION.

Northern California belongs to five topographic provinces, con-
sisting of three mountain ranges—the Coast, Cascade, and Sierra
Nevada—and two valleys—the Sacramento and the valley of the
interior, which forns a part of the Great Basin. The Coast Range
includes the Klamath Mountains, which oecupy the northwest corner
of the State. Lassen Peak, the southern end of the Cascade Range,
lies between the Klamath Mountains and the Sierra Nevada, as
shown in Pl I, giving them apparent continuity, but in reality sepa-
rating them, for the Cascade Range is wholly of volcanic origin and
presents marked contrast to the Sierra Nevada and Klamath Moun-
tains. The Taylorsville region belongs to the Sierra Nevada, but is
bordered on the north by the Lassen Peak portion of the Cascade
Range and on the east by the Great Basin.

The main body of the Sierra Nevada has but one crest, with a long,
gentle slope southwestward to the Sacramento Valley and a short,
steep slope northeastward to the Great Basin. It appears as a great
block of the earth’s crust tilted toward the southwest. The northern

7



8 ) THE TAYLORSVILLE REGION, CALIFORNIA.

end of the range, beyond Lake Tahoe, has three crests, those of
Clermont Hill ridge, Grizzly Mountains, and Diamond Mountain,
and each crest has a valley at its northeast base. The western crest,
the Clermont, is continuous with the main crest of the range north
of Lake Tahoe. American and Mohawk valleys lie to the northeast.
The other two are crests of blocks that have been added in the Tay-
lorsville region on the northeast of the main block, as shown in fig. 1,
causing the eastern face of the range to advance in that direction
nearly to Honey Lake.

The geology of the Sierra Nevada is complex. Although the range
is the result of an uplift that occurred in comparatively recent geo-
logic time, the material of which it is composed involves a long and
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Fia. 1.—Faults Hmit?ng the Sierré, Nevada on the northeast. Heavy black lines indicate position of
faults.

varied succession of deposits of sedimentary and igneous rocks,
extending from early Paleozoic to the close of Jurassic time. During
that long period the Sierra Nevada region was beneath the sea,
receiving sediments from a land area along the eastern border in
Nevada. About the close of the Paleozoic era the rocks were com-
pressed and folded, and were intruded to some extent by igneous
rocks, so that the Mesozoic sediments, which are of much less bulk
than the Paleozoic, were deposited upon the latter unconformably.
At the close of the Jurassic the Sierra region was again greatly com-
pressed and uplifted, forming a prominent mountain range. The
rocks were folded and rendered schistose or platy in connection with
the intrusion of great masses of granitic and other igneous rocks.
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Long-continued erosion during the Cretaceous and Tertiary period,
coupled with minor oscillations of the land, reduced the Sierra
Nevada to a region of low relief, when streams flowed in broad, shal-
low valleys, in which the earlier auriferous gravels accumulated.
Among the finer gravel beds are fossil leaves, including several varie-
ties of figs, oaks, and other plants, which-indicate that the flora
resembled that of a low coastal country like Florida. Near the low
crest volcanic vents poured forth streams of lava, which followed
the watercourses, covered the auriferous gravels, and displaced the
streams. With this volcanic activity and stream displacement came
differential uplift, which greatly increased the stream grades and
caused them to cut the deep canyons in which they now flow down
the western slope of the Sierra, leaving the auriferous gravels of
their old beds on the divides far above.

TOPOGRAPHY.
RELIEF.

As may be seen on the general map of the Honey Lake and Tay-
lorsville regions (Pl II), the relief consists of two lines of crests and
of two Valleys all having a northwest-southeast trend, parallel to the
general course of the Slerra Nevada. On the one hand lies the valley
of Honey Lake and Susan Creek, and on the other the belt of valleys
stretching from Mountain Meadows to Genesee. Between these
lines of valleys lies the Diamond Mountain block, whose crest line is
prominent from McKesick Peak to Diamond Mountain. The crests
of Grizzly Mountains and Keddie Ridge belong to the Grizzly topo-
graphic block, and both blocks lie just northeast of the main crest of
the Sierra Nevada at its northern end.

DIAMOND MOUNTAIN BLOCK.

The Diamond Mountain block, extending from Honey Lake south-
westward to Grizzly Mountains, has a width of over 20 miles and a
length north of the fortieth parallel of over 50 miles. Its crest line
lies close along its northeastern side, from McKesick Peak to Dia-
mond Mountain, presenting a bold escarpment over 2,000 feet high
in the short steep slope to Honey Lake. The slope on the opposite
side, to the southwest, is long and gentle, having the appearance of a
plateau Beyond Lone Rock the block gradually narrows, loses its
relative elevation, and dies out in a plain before reaching the head
of Susan Creek. This disappearance, however, is due move to the
general rise of the adjoining county toward Lassen Peak, as shown
by the drainage lines, than to any decrease in the general elevation
of the Diamond Mountain crest, for it maintains its elevation of
7,000 feet near the end. The prominent features of the Diamond
Mountam block are the escarpment, the plateau slope, and the
valleys along its western border.



10 THE TAYLORSVILLE REGION, CALIFORNIA.

THE ESCARPMENT.

The escarpment although bold is not generally a cliff, and at two
points in a distance of 40 miles between Willow Ranch and Gold Run
it is traversed by wagon roads. It is remarkably regular with few
prominent spurs and reentrants and gives rise to no considerable
stream. Gold Run marks its northern terminus. Beyond that point
the eastern slope is as long as the western and the lelde becomes

symmetrical.
THE PLATEAU SLOPE.

The general features of the plateau are best displayed about the

heads of Squaw, Last Chance, and Indian creeks, where the general
altitude is about 6,000 feet, rising to 7,000 feet at a number of points
along the crest. One of the best general views of the plateau is from
the slope of Kettle' Rock Mountain looking southeast. Although
there is a decided community of altitude suggesting an approximation
to a common level, it is far from being a complete plain, and yet it
may well be called a peneplain. Kettle Rock Mountain 1s the
greatest elevation in it, rising above the general level nearly 2,000
feet, but for the most part by such gentle slopes that the difference
of altitude is not out of harmony with the peneplain. The gentle
summit slopes continue northwest into Lassen County beyond the
limit of the escarpment, where the great difference between the two
slopes of the block disappear.

The upper courses of the streams are in"broad, shallow valleys, but
as they approach the middle portion of the block they cut deeper
and deeper until they flow in canyons. Lights Canyon, Cooks Canyon,
and the canyons of Indian and Squaw creeks above Flournoy are
examples, and they all open into broad alluvial valleys below.

VALLEYS OF THE SOUTHWESTERN BORDER OF THE DIAMOND MOUNTAIN BLOCK.

Genesee Valley—The general trend of the valley belt along the

border of the Diamond Mountain block is northwest and southeast '

from Genesee Valley to Mountain Meadows. Genesee Valley is at its
southeastern extremity. It has a breadth of one-third to three-
fourths of a mile, and a length of nearly 6 miles northeast and south-
west directly across the general trend of the valley belt. It is a flat
alluvial plain on both sides of Indian Creek, with irregular border
from jutting spurs ‘and lateral branches running up Red Clover,
Wards, Hosselkus, and Little Grizzly creeks. None of it is too
swampy for use but some is too dry without irrigation. There is a
large ranch at each end and four smaller ones between.

Indian Valley.—Indian Valley is much larger than Geneésee, and
less regular. The main part extends northwest from Taylorsville
to Greenville about 9 miles with an average width of over a mile. At

right angles to this is North Arm, which extends up Lights and Cooks
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-~ creeks for nearly 5 miles with a width ranging from a quarter to

o~

nearly a mile and widening to the north. Indian Valley proper
between Taylorsville and Crescent Mills is nearly all arable, but the
adjoining portions of North Arm and Greenville Arm, except the
borders, are swampy, although the other portions of both arms have
large and excellent farms.

A feature of importance in the main body of the valley 2} miles
northwest of Taylorsville is the Mounds, two dome-shaped hills,
which stand out in the valley plain. One rises 100 feet and the
other over 200 feet above the surrounding plain. There is a third
opposite the entrance of North Arm, a mile north of Taylorsville,
but it rises less than 50 feet above the valley plain.

Mountain Meadows.—Mountain Meadows are triangular in shape,
widening to the northwest, where they merge into the plains border-
ing the volcanoes about Lassen Peak. On the southwest they are
sharply limited by the steep slopes of Keddie Ridge, but along the
eastern side its margin is somewhat less definite on the gentle slope
of the Diamond Mcuntain block. The valley is dry to a large extent
except in the northwestern part, which1is traversed by Fredonia Creek,
from the pass of the same name. Mountain Meadows, having a
general elevation of 4,800 feet, is about 1,300 feet above the general
level of Indian Valley, from which it is separated by a low divide at
the head of Cooks Canyon.

Jura Valley—Between Mountain Meadows and North Arm of
Indian Valley there is a broad gap crossing a flat ridge, and the same
is true between North Arm and Genesee Valley, where the gap is a
broad depression in the ridge crest that joins Mount Jura to Kettle
Rock Mountain. These two gaps belong to the plateau or peneplain
features of the Diamond Mountain block. A line joining them lies
in the axis of the valley belt, and these gaps are remnants of an old
valley along that line nearly 2,000 feet above the present valleys of
North Arm and Genesee. ThlS old valley lies on the east slope of
Mount Jura, hence the name Jura Valley It was once occupied by

Jura River.
GRIZZLY MOUNTAIN BLOCK.

The Grizzly Mountain block, which lies between the Diamond
Mountain block and the main crest of the Sierras and extends from
Grizzly Mountains and Keddie Ridge to American Valley, forms only
a small part of the Taylorsville region. The Grizzly Mountain block
is smaller and much less regular than the Diamond Mountain block.

CREST LINE AND ESCARPMENT.

The crest line and escarpment are well marked in Grizzly Moun-
tains, which present a steep slope of over 3,000 feet to the west end
of Genesee Valley. Toward the northwest the crest line sinks and
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curves, running to Taylorsville, where it disappears in the valley,
but rises again in Keddie Ridge and curves back to its northwest
course. A small notch is cut by Montgomery Creek across the north
end of Grizzly Mountains, but the broad gap in the crest occupied by
Indian Valley is more than a mile in width. Keddie Ridge, which
carries the crest beyond Indian Valley, is about 14 miles in length and
ends in plains at both extremities.

SOUTHWEST SLOPE.

The southwest slope of Grizzly Mountains is larger and gentler
than the slope in the opposite direction, but is not so gentle as the
corresponding slope of the Diamond Mountain block and retains but
few, if any, definite traces of an inclined peneplain. South of the
fortieth parallel the crest continues for 15 miles to Grizzly Peak, and
a parallel valley follows the western edge of the block all the way
from Mohawk to American Valley. About Crescent Mills and Green-
ville the western slope is broken down to the level of Indian Valley,
which crosses the main crest, giving especial prominence to the
escarpment of Arlington Heights and Houghs Peak, which form a
second crest. Beyond Round Valley Reservoir-the slope of the Griz-
zly Mountain block is better preserved in the northwestern inclination
of the divide between Indian Creek and North Fork of Feather River.

DRAINAGE.

The Taylorsville region belongs to two drainage systems, the Great
Basin and the Sacramento River, and the water parting is along the
eastern crest of the Diamond Mountain block. That which belongs
to the Great Basin finds its way into Susan Creek or upper Long Val-
ley, and finally into Honey Lake, which has no outlet, and lies at the
very base of the Diamond Mountain escarpment, receiving nearly all
its water from the streams flowing southeast or northwest parallel to
the escarpment.

All the drainage west of the Dlamond Mountain crest goes into the
North Fork of Feather River. The drainage from Mountain Meadows
passes around the northern end of Keddie Ridge of the Grizzly
Mountain block into Big Meadows, where it enters North Fork of
- Feather River.

The part of the Diamond Mountain block within Plumas County
is drained by Indian Creek, whose branches from Cooks Canyon to
Last Chance Creek, inclusive, head along the crest forming the county
line, while Squaw Creek drains Red Clover Valley, which heads
against the great Sierra Valley. The Diamond Mountain and Grizzly
blocks whlch combine south of the fortieth parallel and merge into
the broad summit, Sierra Valley, are completely drained by the
tributaries of Feather River. North Fork drains all that part lying
north of the fortieth parallel in the Taylorsville region except a small
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Columnar | Thickness
System, Formation. Symbol. Section. in foot, Character of rocks.
Quaternary..........[ Alluvium........ 1? 100+ 8and and clay.
Auriferous grave: g 50 Gravel of lava pebbles.
Andesitic flows . .... Na 800+ Andesite flows, brecclas, and tuffs.
Tertlary ............. Auriferous gravel .... Ng 100 Gravel, with some lava pebbles.
Beds of rhyolitic tuff. 200 Beds of rhyolitic tuff in sandstone and fine conglomerate.
Auriferous gravel ................ Ng 300 Auriferous gravel; pebbles mostly siliceous, but many of. old volcanic rocks.
400 Chiefly arkose sand, with occasfonal carbonaceous beds at base.
Intrusion of serpentine, granodiorite, )
Farly Crotacoous or { quartz porphyry, diorite, and Hull} Great unconformity.
" meta-andesite.
Chiefly gray shale, with some shaly sandstone and traces of fine conglomerate.
c
Chiefly fine sandstone; in many places shaly, with pencil structure.
Foreman formation......................{ Jf 1,600-2,600 v ’ Y1 ¥ P
Beds of conglomerate and some shale.
Chiefly shale, witb thin beds of conglomerate of cherty quartz.
8light unconformity.
Hinchman sandstone................ ceens] JR 6500-1,000 | Some shaly beds, but chiefly coarse tuffaceous sandstone and conglomerate of andes”
itic material.
Bicknell sandstone....... ..... . Jb 600-1,300 | Tuffaceous gray sandstone. Fine dark-gray compact sandstone, with coarserlight-
7 gray beds. Brownish-red sandstone below.
urassic..............
Mormon sandstone...... e vereed]  Jm 600 Conglomerate and pencil shaly sandstone. massive gray sandstone, local red con-
glomerate, gray sandstone, and local greenish conglomerate.
Thompson limestone. Jt 10-30 Gray and red limestone lentils in red calcareous shale.
Fant meta-andesite... fma 150+ Altered andesitic lows and tuff conglomerate.
Hardgrave sandstone ........... vieveenedt Jhd 460 Coarse gray tuffaceous sandstone above, but chiefly fine red sandstone,
Small unconformity.
Trail formation .........coovvneiiiiiinen Jtr 2,900 Slaty gray to purplish shales, with some interbedded sandstone and conglomerate.
The conglomerate is chiefly below and contains much volcanic matter.” Contains
fresh-water fossils.
Dare sty oot hales, with thin limest; it bed
v veenvnns -..|[Swearinger slate...... ark slaty calcareous shales, w: hin limestones and some siliceous beds.
Triassic... Homlkﬁs l{mestone .. %?1 %28 Dark-blué to light-gray limestone.
Unconformity.
binson formation.......oeeviviiinsinns 1 Conglomerate, largely tuffaceous, with some sandstone and shale.
Ro ormi or 1500 Limestone lentils in sandstone and tuff.
Reddish-brown calcareous and tuffaceous sandstone.
Reeve metn-andesite ....o.eerrennenans rma 200 Volcanie, tuffaceous, porphyritic meta-andesite.
Peale formation....... C Reddish-brown slaty shales; tuffaceous sandstone and fine conglomerate contain-
Carboniferous....... P (1,400) ing lapilli. ’
2 Thin beds of gray quartzite and occasional lentils of limestone; locally black, gra
Shoo Fly formation. .. Cs 6,800:% and rod cheﬁs.yq ; y ) gray,
\Calaverasgroup
Taylor meta-andesite.| tma 1,0004 Green, in places slaty meta-andesite; lava flows, tuffs, and voleanic conglomerate.
Cherts, dark-gray slaty shales and conglomerate, with sheared pebbles.
'Arlington formation. . Ca 5,700+
-||Fine gray thin-bedded sandstones,
Gray and yellowish shales.
Chiefly slaty shales.
Devoniant...........| Taylorgville formation............ ......| Dt 1,800
Chiefly light-colored quartzite.
Local conglomerate at base.
. nconformlt?'.
Montgomery Umestone........o.veeeeeen 8b 30 luish-gray limestone.
Silurian..............{|Grizaly formation...... F P - 400-1,000 | Gray thin-bedded quartzite, with some dark slaty shale.
Metarhyolite..........coevuvens vevennnnns gp o Gray metarhyolite, locally brecciated.

GEOLOGIC COLUMN OF TAYLORSVILLE REGION.
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area along the crest 3 miles south of McKesick Peak, which is drained
by Sierra Valley into the Middle Fork of Feather River. Both forks
of Feather River have cut profound canyons across the crest of the
main Sierra block on their way to the Sacramento.

As regards the grades of drainage lines in the Taylorsville region,
it should be noted that the headwaters tributary to Indian Creek,
being on the peneplain, have exceptionally low grade. From the
peneplain the streams pass with steep grades through canyons to
Indian Valley, upon leaving which Indian Creek again enters a deep,
rugged canyon to Feather River.

DESCRIPTIVE GEOLOGY.
' GENERAL STATEMENT.

The results of the areal survey of the Taylorsville region are ex-
pressed upon the geologic maps, Pls. IT and IIL, in the discrimination
of 18 sedimentary and 12 igneous formations. These contrasted
formations are of about equal volume in the district represented by
the Indian Valley special sheet (Pl III), but in the’surrounding dis-
trict upon the north and east, as shown in Pl II, igneous rocks
prevail everywhere, though they are locally covered by auriferous
gravels or Quaternary lake deposits.

SEDIMENTARY ROCKS.

GENERAL ACCOUNT.

The sedimentary rocks of the Taylorsville region contain a more
nearly complete record of the geologic history of the Sierra Nevada
than has yet been reported in any other portion of the range. The
Silurian and Devonian are each represented by 1 formation, but 4
occur in the Carboniferous, 2 in the Triassic, 7 in the Jurassic, 1 in
the Tertiary, and 2 in the Quaternary.

The Grizzly formation is the oldest. It is mainly quartzite with
some shale, and at the top are occasional lentils of limestone. Its
fossils are clearly of Silurian agé. The Devonian slates and quartz-
ites, with local basal conglomerates, have not yet yielded any fossils,
but the Carboniferous, represented by the Arlington, Shoo Fly, Peale,

. and Robinson formations, have fossils at various horizons. These are

\\followed by the Swearinger slate and Hosselkus limestone, whose rich
Triassic fauna has long been known. The Jurassic strata, beginning
with the Trail formation, continues in succession with the Hardgrave
sandstone, Thompson limestone, Mormon sandstone, Bicknell sand-
stone, Hinchman sandstone, and Foreman formation, most of the
horizons being characterized by abundant faunas. The latest Juras-

. sic and Cretaceous are not represented in the Taylorsville region.

The auriferous gravels of Tertiary age complete the column to the
Quaternary. (See Pl. IV.)
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SILURIAN.

GRIZZLY FORMATION.

Luthologic character.—The Grizzly formation is a gray, well-defined
but thin-bedded quartzite overlain by lentils of limestone and inter-
stratified with shaly, often siliceous slate (argillite) having 1rregular
cleavage. The .beds of quartzite range from 5 to about 20 feet in
thickness and run out into shale in a short distance. The shale beds
are generally thicker than the quartzite. They are for the most part
greenish gray to drab, but sometimes black and more or less flinty,
but not much altered. The lighter colored shales are often sandy and
constitute the prevailing portion of the formation, although beds of
well-marked quartzite are usually present and frequently predomi-
nate. The coarser beds of quartzite contain small pebbles of rhyolite,
rarely as large as a pea. These beds, with occasional little pebbles,
are near the base of the formation and have a thickness of about 200
feet. The black shale, sometimes flinty, is full of traces of organisms,
which E. O. Ulrich has identified as sponge spicules. On the eastern
slope of Grizzly Mountains, near the northern end, quartzite prevails
immediately beneath a lentil of limestone, but north of Montgomery
Creek shales occupy the corresponding position, as shown in fig. 2.
The section as shown in this figure, however, does not continue below
the tunnel, and therefore does not disclose the coarser beds lying at
the bottom of the Grizzly quartzite horizon.

Areal distribution and thickness.—The quartzite of the Grizzly for-
mation occupies a narrow belt near the crest and parallel to it on the
northeast slope of Grizzly Mountains. It extends from Taylorsvﬂle
southeast across Montgomery Creek and along the slope, where it is
cut into patches by pyroxenite and meta-andesite, reaching the
fortieth parallel in the glaciated ravine half a mile northeast of
Tower Rock. At this point the belt of Grizzly quartzite abruptly
narrows and vanishes along the border of the ancient rhyolite and
the overlapping basaltic volcanics. Immediately south of the for-

_tieth- parallel this rock has been sought for by H. W. Turner in
the Downieville quadrangle, but its presence could not. be demon-
strated.. The length of the belt of Grizzly quartzite from Taylors-
ville to the fortieth parallel is about 6 miles, and its exposure is not
known to extend beyond in either direction. A portion of the area
mapped as Grizzly formation about the mouth of Montgomery Creek,
embracing a tract one-fourth of a mile in width and nearly 24 miles
in length along the left bank of Indian Creek, is referred to this
horizon with doubt. Although quartzite and siliceous slates occur
there the prevailing rock is thin-bedded sandstone instead of quartz-

ite. Locally the sandstone contains pebbles, but it is generally fine -

IS
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grained. At one point it shows decided spheroidal weathering and
resembles certain beds in the Arlington formation, from which, how-
ever, it differs decidedly in mineral composition. The spheroidal
sandstone in question near Montgomery Creek contains quartz grains
whose bipyramidal form indicates that they were most likely derived
from the underlying metarhyolite.

There are two small outliers of the Grizzly formation near the
fortieth parallel a mile northeast of Tower Rock. In both cases
they are masses of much crumpled black, flinty slates from 25 to 40
feet in thickness associated with the ancient rhyolite into which
they have been folded or faulted.

The thickness of the Grizzly formation, where measured near the
northern end of Grizzly Mountains, is about 400 feet, and this is
near the maximum. The strike of the formation is northwest and
southeast parallel to its outcrop, and its dip is southwest into Grizzly
Mountains between Taylorsville slates which lie upon it and a mass .
of ancient rhyolite on which it rests.

Relation to adjovning formations.—The contact of the Grizzly for-
mation and the underlying rhyolite is more or less irregular and

| difficult to follow, but

the irregularities are
those of the original lava
surface accented by
much subsequent fold-
ing and displacement.
This relation may be 2=
plainly seen on the lower 3 2 i
slope of Grizzly Moun-
tains opposite Hunting-
tons, where a tongue of
sandstone is folded into the metarhyolite, whose fluidal structure on
both sides is parallel to the well-marked bedding in the sandstone.
That the rhyolite is older than the overlying quartzite is evidenced
by the fact that small pebbles of the rhyolite occur in the quartzite.
Although not abundant norlarge they are common and characteristic,
and confirm the view that the quartzite was deposited on the rhyolite. .

Above the quartzite comes the Montgomery limestone, and the
two are conformable, as shown in the small section (fig. 2) along the
tunnel on the east slope near the crest of the ridge 2 miles south of
Taylorsville. The fine conglomerates, sandstones, and slates of the
Taylorsville formation overlie the limestone and quartzite appar-
ently with unconformity.

Fossils and age.—The only fossils discovered in the Grizzly forma-
tion, outside of the limestone lentils, are sponge spicules found in thin
sections of the black shaly portions. They indicate a marine origin

F1G. 2—Tunnel section of Grizzly formation (1), Montgomery
limestone (2), and Taylorsville formation (3).
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for the sediments, but afford no definite information as to its age.
There can be no leasonable doubt, however, that it is older than the
lentils of limestone described below.

MONTGOMERY LIMESTONE.

Lithologic character—This limestone was called the Montgomery ¢
limestone from its occurrence on that creek, 24 miles south of Tay-
lorsville. The limestone is light to dark bluish gray and cleavesinto
plates. It has occasional knots or benches of black chert and some
of the few fossils are replaced by it. = The form of the limestone is
lenticular, and the largest lentil has a thickness of 60 feet, with a
length of about 200 feet. The strike is apprommately parallel to
the crest of Grizzly Mountains, and the dip is to the southwest.

Areal distribution.—Five of these limestone lentils have been
found at intervals along the western border of the quartzite between
Taylorsville and the fortieth parallel. The first occurs at the tunnel
shown in fig. 2, where it has a thickness of 20 feet. The second is on
the south bank of Montgomery Creek, forming prominent cliffs at an
altitude of about 4,000 feet. The third and largest lentil, 60 feet in
thickness, is on the crest of Grizzly Mountains, at their northern
end, having an altitude of nearly 7,000 feet. This is by far the most
important lentil, on account of the fossils it contains. Two miles

farther southeast, in the cliff. overlooking the Devils Punch Bowl, is -

a lentil of limestone about 15 feet in thickness and exposed for
60 feet. No fossils were found here, but the limestone is in the same
horizon as that containing the fossils at the northern end of Grizzly
Mountains. The last and smallest lens of limestone occurs in the
slates near the top of a flat spur one-eighth of a mile north of the
fortieth parallel. It is only about 4 inches in diameter. South of
the fortieth parallel Turner has not been able to find any exposed
lentils of the limestone, nor have any been found by the writer
north of Taylorsville. Limestone has been reported from a well on
one of the mounds of Indian Valley, but the determination is a mat-
ter of doubt. The extreme limits of the exposed lenses are about
12 miles apart. ‘ -

Fossils and age.—Fossils were discovered in this limestone on Mont-
gomery Creek and the crest of Grizzly Mountains by Cooper Curtice
in 1890. A few fossils were added by others to those collected by
Curtice, and among them C. D. Walcott identified the following forms:

Crinoid stems. Heliolites. ,

Stromatopora sp. (7). Halysites catenulatus.

Zaphrentis. ' Orthis (of the type of O. flabellum).
Syringopora (like S. serpens). Ormoceras (cf. siphuncles).

aBull. Geol. Soc. America, vol. 3, 1892, pp. 372 and 376.
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According to Walcott, these fossils are undoubtedly Silurian and
“represent the Niagara horizon of the Mississippi Valley and Appa-
lachian provinces.”

Last summer the locality was visited and a collection made by
James-Storrs. It was referred to E. O. Ulrich, who reports as follows:

The fossils on the whole are in very discouraging condition and in most cases it is

impossible to determine ‘them specifically.
1. Halysites catenulatus. The variety that is found, so far as known to me, only in

the Silurian above the Clinton.

2. Heliolites cf._interstinctus.

3. Heliolites cf. elegans.

4. ? Favosites. A small ramose species.

§. Cyathophyllum sp. undet. A small, subcylindrical species.

6. Fragment of a single tube of an undetermined species of Syringopora.

The above fossils are all corals of types indicating an early middle Silurian—in other
words, about the age of the Louisville Niagara limestone.

“No other exposures of fossiliferous rocks of this horizon are known
within hundreds of miles. One of the nearest is in the Eureka region
of central Nevada. : ‘

Relation to adjacent formations.—In strike and dip the limestone
and the underlying quartzite are practically parallel, and their
observed contacts indicate conformability. The change in the char-
acter of the sediment from siliceous sand and clay to local limestones
may have been due to subsidence of the sea floor, but it did not
imvolve deformation sufficiently great to give rise to discordance
between the strata. But at about the horizon of the top of the lime-
stone the change in sediments, which become at least locally coarse,
appears to be consequent upon deformation of a more pronounced
character and will be noted more fully under the Taylorsville forma-
tion. -

DEVONIAN.

TAYLORSVILLE FORMATION.

Lithologic character.—The Taylorsville formation is composed for
the most part of fine sediments, chiefly slates® and thin-bedded sand-
stones, among which there are numerous small layers of fine black
chert or occasional less regular masses of red chert, but at the base it .
is locally a fine conglomerate, and near the middle there are well-
defined beds of light-colored quartzite. The conglomerate at the base
is greenish gray and its pebbles are indistinct. It is best exposed on
the eastern face of the spur above the limestone about a mile south
of Taylorsville. The pebbles are small and, in part at least, well
rounded. Many of them are of igneous material more or less por-

a The Taylorsville formation was formerl'y called the Taylorsville slates; Bull. Geol. Soc. America,
vol. 3, 1892, p. 372,

50007—Bull. 353—08——2
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phyritic. Some are rhyolitic, and in places small fragments of chert
are common containing the round spots like those of the siliceous
slates in the Grizzly quartzite. Thin sections of the ancient rhyolite
. show its groundmass very like that of some of the chert. They are
easily distinguished in some cases by the presence of quartz pheno-
crysts on the one hand or round spots of organic origin in the other.

Distribution and thickness.—The Taylorsville formation is best
developed a short distance south of Taylorsville, and except where
cut by serpentine and pyroxenite it forms a belt southeast along the
slope of Grizzly Mountains to the fortieth parallel. Like the Grizzly
formation, the exposure of the Taylorsville formation ends near the
fortieth parallel. Neither of them has been recognized by Turner in
the Downieville quadrangle, which lies immediately south of the
fortieth parallel.

Northwest of Taylorsville the outcrop of the Taylorsville forma-
tion is interrupted by alluvial deposits of Indian Valley, and it appears
beyond only in isolated areas on the end of Keddie Ridge and on the
Mounds, and also 2 miles north of Crescent Mills and 1} miles west of
Greenville. The last is the largest of the isolated areas and contains
besides quartzite and shales some distinctly banded black cherts, in
which there are no traces of organic remains. West of this area there
is a small exposure in the Lassen Peak quadrangle, a few miles east
of Prattville on the border of the great lava field. It is probable that
some of the isolated areas mapped as Taylorsville formation north
and northwest of Indian Valley contain strata which belong to the
Grizzly quartzite, but in the absence of the Montgomery limestone
they could not be separated.

The known extent of the Taylorsville formation is about 35 miles.
For 12 miles northwest of Tower Rock on the fortieth parallel it is
associated with the Grizzly formation, but beyond Taylorsville it
extends alone with numerous interruptions for about 20 miles to its
final cover of lava in the Lassen Peak region. The general dip of the
formation throughout its.extent, where not disturbed by igneous
intrusions, is to the southwest.

The thickness of the Taylorsville formation in the measured sec-
tion 134 miles south of Taylorsville is about 1,800 feet. From this
point it appears to thin southward. Near the fortieth parallel only
150 feet are exposed. North of Taylorsville it is so involved with
igneous rocks that its thickness has not been determined, but if width

of exposure may be taken as an 1nd1cat10n the thickness increases in

that direction.

Relation to adjacent formations.—The fossiliferous cherty shale
pebbles in the conglomerate at the base of the Taylorsville formation
appear to have been derived from the black shales of the Grizzly
formation and indicate an unconformity of erosion between them,

.
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although the rocks upon both sides of the contact have essentially
the same position. The lack of continuity in the Montgemery lime-

stone suggests that the unconformity is between the limestone and
the Taylorsville formation, and while this is probable it could ns be
fully confirmed. No pebbles of limestone were found in the con-
glomerate and the masses of limestone do not appear as irregular
remnants left by erosion from a larger mass but are lenticular in
shape, as if originally so formed.

Evidence upon this point aiso may be observed north and north-
west of Indian Valley, where the Taylorsville formation appears to
lie directly upon the quartz porphyry. The quartzite and limestone
of the Grizzly formation were apparently removed by erosion from
the surface of the metarhyolite before the deposition of the Taylors—
ville formation. The local conglomerate, associated with flinty
slates and gray sandstones of the Taylorsville formation, was observed
in the long, narrow strip running along the western slope of Keddie
Ridge parallel to its crest. The pebbles are largely of igneous
material, chiefly acid volcanics, presumably derived directly from
the adjacent quartz porphyry, whlch the fragments closely resemble.

" On the whole, therefore, the evidence seems to indicate a decided

unconformity of erosion between the limestone and the Taylorsville
formation.

On the upper side—that is, on the southwest—the Taylorsville
formation is limited ‘by igneous rocks only. Taylor meta-andesite,
a basic voleanic rock which spreads from the vicinity of Taylor Rock,
overlies the Taylorsville formation on the western slope of Grizzly
Mountains, but farther northwest, along Houghs Creek, granite sepa-
rates it from the Arlington formation.

Age—The only fossils found in the Taylorsville formation are
sponge spicules in the cherty shales, and they are not distinctive.
It is certainly younger than the Silurian, which it unconformably
overlies. The abundance of the black chert layers is significant on
account of the fact that the Devonian strata of the Redding quad-
rangle of Shasta County, about 100 miles to the northwest, are
especially cherty, and in this respect contrasted with the overlying
formations of Carboniferous age. In the Taylorsville region the next
horizon of sediments above the Taylorsville formation is the Arlington,

which is free from chert and is probably of Carboniferous age./ The

abundance of Devonian sediments in the Redding quadrangle leads
one to expect them at this horizon in the Taylorsville rogion, whose
general section has many features in common with that of Shasta
County, and it is probable therefore that the Taylorsville formation
is Devonian in age. -

=7
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CARBONIFEROUS.

CALAVERAS GROUP.

The Calaveras group was named by Becker, Lindgren, and Turner

in their survey of the Gold Belt to include a great body of more or
less altered sandstones, shales, and limestones of Carboniferous age.
It is widely distributed and occupies a greater area than any other
sedimentary formation in the Sierra Nevada. Turner has mapped
the Calaveras in the Downieville quadrangle, from which it extends
directly across the fortieth parallel into the Taylorsville region.

In order to emphasize the essential unity of this succession of
sediments in the Taylorsville region we continue to use the term
Calaveras for all those ‘sediments connecting directly with the
Calaveras of the Downieville quadrangle. But to bring out the
areal distribution and possibly also slight differences in age of the
various parts of the Calaveras in the Taylorsville region, it is sub-
divided, largely as heretofore,® into the Arlington formation, the
Shoo Fly formation, and the Peale formation, which will be consid-

ered separately before the latest Carboniferous, the Robinson for- -

mation, is taken up.
ARLINGTON FORMATION.

Lithologic character.—The Arlington formation is made up chiefly
of fine, gray, thin-bedded sandstone, with some shale in part silicified
and a few beds of conglomerate. It may be considered as having
three members. In the lower member yellowish shales prevail,
grading upward into shaly and thin-bedded greenish-gray sandstone,

of which a great mass constituting the middle member is excep- .

tionally well exposed in the bold escarpment of Arlington Heights.
There is a narrow belt of yellowish-gray sandstone in the upper
portion of the middle member that is somewhat coarser than the
rest and is characterized by well-developed spheroidal weathering.
It is composed of angular grains of fresh plagioclase, with a smaller
amount of augite, green hornblende, and magnetite. Quartz, if
present at all; is not common. This peculiar sandstone bears con-
siderable resemblance to certain tuffaceous beds found in the Bragdon
formation of the Redding quadrangle of California, but in the present
case no definite volcanic material could be lecogniaed either in the
field or under the microscope to prove its volcanic origin.

In the upper member slaty gray shales are most abundant, with
local conglomerates and highly silicified red jaspery portions near
the top. The slaty shales are well exposed about Crystal Lake,

where they occasionally split-into thin slabs several feet in diameter.

In the summit of Houghs Peak the silicification is extreme, and the
mass is converted into red and gray chert veined with white quartz
associated with small veins of magnetite and staining of hematite. ‘

a Geology of Taylorsville region: Bull. Geol. Soc. America, vol. 3, 1892, p. 372.
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In the cliffs along the western border of Crystal Lake are beds of
conglomerate interstratified with the slaty shale in which a few fos-
sils have been found. Most of the pebbles are of gray chert, but a
tew are of red chert and sandstone, and locally there are a consider-
able number of pebbles of a holocrystalline, hypautomorphic granular
igneous rock composed largely of feldspar with less chlorite and small
amounts of magnetite and quartz. The chlorite probably represents
original augite. The feldspar is sometimes (as in 6696) untwinned.
When twinned (as in 6699) they appear to be Carlsbad showing
only two bands. Rarely smaller bands appear, but evident polysyn-

“thetic twinning is certainly not present. The pebbles of igneous

material are well rounded, waterworn, and very largely of the type
noted above, which for the present may be called quartz-augite diorite.

The interbedded slates
and conglomerates strike N.
36° W. and dip 54° SW., and
the well-marked slaty cleav-
age is parallel to the stratifi-
cation. The conglomerate
is not coarse. Its largest
pebbles are rarely over 4
inches through, but they
have all suffered decided de-
formation, which reached a
maximum in the plane of
cleavage. The rock is cut
by two systems of joints;

69° SE., while the other
strikes N. 36° W. and dips
45° NE.

Joints of both systems cut
directly through the pebbles.

Fi16. 3.—Side-fractured pebble in conglomerate of Crys-
tal Lake.

.On the first system the peb-

bles have been greatly elongated; on the second system the same
pebbles are but slightly drawn out, and the greatest deformation in -
both cases lies in the plane of cleavage. Some pebbles are embedded
in the slates and there often fractured, as shown in fig. 3 from a
photograph illustrating pebbles exposed on a joint of the northeast-
southwest system. The degrees of fracturing range from incipient
cracks on the upper side only to complete fissuring and faulting, as
illustrated in fig. 4, as if the upper part of the pebbles was in a plane
of greater motion than the lower, resulting in the upper-side fracturing
of many pebbles and the faulting of a few having the imbricated
faulted parts inclined in the same direction as the slaty cleavage.
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Distribution and thickness.—The Arlington formation has its great-
est development between the summits of Houghs Peak and Houghs
Creek. From this point it extends northwest into the Lassen Peak
quadrangle and has been briefly described in the folio of that quad-
rangle. To the southeast it extends with diminishing width of out-
crop to a short distance beyond the fortieth parallel into the Downie-
ville quadrangle, where it is entirely cut off by the volcanic mass of
meta-andesite (‘‘ augite porphyrite’) from the vicinity of Taylor Rock.
The total length of the outcrop is about 30 miles. = The stratification
is clearly marked with strike northwest and southeast and dip to the
southwest,” and with a regularity that indicates conformability
throughout the entire succession of strata having a measured thick-
ness of 5,700 feet.

Relation to adjoining formations.—The Arlington formation on the
surface is completely surrounded by igneous rocks. About the south-
east end and on the south and southwest the formation is limited by
a great volcanic mass of meta-andesite. On the northeast it is limited

- by metarhyolite and serpentine

in the Greenville region, but

along Houghs Creek it is bound-

ed by granodiorite. All of these

bordering igneous rocks except

the metarhyolite are younger

than the Arlington formation

and penetrate or overflow it.

They separate the Arlington

" ne  beds on the one hand from the

F16. 4.—Faulted Iéil;l;iz 1"L zlz:‘y 2onglomerate of Ta,ylorsville formation and on

the other from the Shoo Fly

beds of the Calaveras. In general position the Arlington formation
is parallel to both of these formations and lies between them.

Fossils and age—The only fossils found in this formation were
discovered by James Storrs on the border of Crystal Lake. Girty

reports from this locality ““crinoid stems, coral?, Stenopora? sp.,”

and remarks that it “is probably Paleozoic, but possibly not Carbon-
iferous.” It is younger than the Taylorsville and older than the
Shoo Fly portion of the Calaveras. One is probably Devonian and
the other apparently Carboniferous, so that the probable age of the
Arlington is either late Devonian or early Carboniferous. In the
Redding region there is a great thickness of early Carboniferous sedi-
ments in the Baird and also in the Bragdon, which is poor in fossils
below and in some respects, as.already pointed out, like the Arlington.
It is possible that the Arlington and Bragdon represent approxi-
mately the same horizon of Carboniferous below the great limestones
of that system. '

e
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SHOO FLY FORMA’?ION.

. Lithologic character.—The Shoo Fly formation® was named from a
locality on the stage road between Crescent Mills and Quincy, near
the bridge crossing Indian Creek, where the beds are well exposed.
They consist mainly of clay slates above and quartzite below. The
clay slates are light to dark gray, generally dull, but sometimes silky
and in places slightly micaceous. They contain occasional films of
gray or black flinty material, as well as thin beds of sandstone and
fine conglomerate of quartz pebbles, leaving no doubt as to the sedi-
mentary origin of the formation, and yet one finds traces here and

there of beds composed exclusively of volcanic fragments, some of

which are clearly vesicular. Near the middle portion are lentils of
limestone, some of which attain a thickness of over 50 feet and form
conspicuous ledges on the spur half a mile east of Clear Creek Bridge.
The quartzites which prevail in the upper portion of the formation
are thin bedded, somewhat slaty, and indistinctly schistose with
micaceous partings. On a fresh fracture the quartz grains are bluish,
but the rock weathers reddish. Veins of white quartz are common
and locally abundant throughout the formation, and in general it
may be said that the Shoo Fly beds are more affected by regional
metamorphism than any other strata in the Taylorsville region.
Areal distribution and thickness.—The Shoo Fly formation occupies
the southwest, corner of the Taylorsville region and is well exposed
on the road between Shoo Fly Bridge and Spanish Creek. This is
part of the large area to the west and south around American Valley
as illustrated by the areal map in the Downieville folio by Turner.
The development of cleavage in the Shoo Fly formation has ob-
scured its stratification and rendered the determination of its thick-
ness more difficult. A measured section makes it 6,800 feet thick,
but this is probably too high.
Relation to adjacent formations.—The Shoo Fly formation is every-
where separated from the Arlington by a wide belt of meta-andesite

- of volcanic origin, indicating that the epochs during which the two

sets of beds were deposited were separated by an interval of contem-
poraneous volcanic activity. The general dip of both sets of strata
is to the northwest, and there can scarcely be any doubt that the Shoo
Fly formation overlies the Arlington and is of later deposition.
Age.—Traces of crinoids were the only fossils found in the Shoo Fly
formation of the Taylorsville region, but a few miles to the south-
west, near Spanish Ranch, occur characteristic Carboniferous fossils,
such as Fusulina, leaving no doubt as to the age of that portion of the

Calaveras group.

aBull. Geol. Soc. America, vol. 3, 1892, pp. 272-275. In the Lassen Peak folio they were included in
the Calaveras. '
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PEALE FORMATION.

Lithologic character.—In lithologic character the Peale formation
is decidedly variable. Reddish to brown slaty shale, sometimes gray
or greenish, passing into tuffaceous sandstone and fine conglomerate,
is most common. The fine conglomerate contains much volcanic ma-
terial, with occasional red lapilli and small lenses of calcareous matter.
Thin beds of gray quartzite occur also, and masses of black, gray, or
red chert form prominent ledges.

The tuffaceous beds are well exposed and fossiliferous on the horse
trail from Wards Creek to Peale diggings, also beyond Hosselkus and
‘to within about a mile of the Lucky Sroad. The chert is best exposed
near the forks of the road just east of Hosselkus, where there is a
prominent ledge of red banded chert full of quartz veins, but no con-
siderable amount of hematite with it as on Houghs Peak. Red sili-
ceous slate and chert occur near the summit along the trail from
Wards Creek to Peale diggings, as well asin the divide at the head of
Hinchman Ravine, but the locality for most conspicuous banding, like
that of the Marquette iron-ore region of Michigan, is a mile northwest
of Evans Peak and still farther in the same direction near Keddie
Lake. At the last two localities, which lie beyond the limits of the
Indian Valley Special sheet, the Peale beds have not been separated
from the Robinson formation.

Areal distribution and thickness.—The Peale formation makes a
narrow interrupted belt extending from Lattle Grizzly Creek north

across the fortieth parallel at Peale diggings, on the divide between

Wards Creek and Little Grizzly Creek, then somewhat more westerly
across Genesee Valley at Hosselkus to the divide 2 miles northeast of
~ Mount Jura, where it is covered up by the overlapping Foreman for-
mation before reaching the Lucky Sroad. Small masses of these beds,
chiefly red chert, adjoin the gravel of the Taylor diggings and form
much of the hill at the head of Hinchman Ravine. In Keddie Ridge,
northwest of Evans Peak, masses of chert occur, and they probably
belong to the horizon of the Peale formation, but were not separated
from the Robmson, which occurs in the same region. The thickness
of the Peale formation, measured 2 miles east of the summit of Mount
Jura, is about 1,400 feet. ‘

Fossils and age.—Fossils were discovered in the Peale formation by
T. W. Stanton along the trail to the Peale diggings at an elevation
from 4,500 to 5,000 feet. Several collections were made by others at
the same place in 1893, and all the collections were examined by
Charles Schuchert, who reports the following:

Orthis michelini. Productus? sp. .
Streptorhynchus crenistria? Pelecypod like Yoldia or Leda.
Amboceelia planiconvexa. Phillipsia sp.

Spirifer striatus. Lophophyllum profundum.

N4
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Tn 1904 Storrs and T collected a number of fossils near the same
place. They were examined by G. H. Girty, who reports (January
12, 1905) the following forms:

Fusulina sp. Meekopora sp.
Crinoid fragments. Stenopora.? &p.
Fistulipora sp. '

Girty states (May 18, 1905):

I have also examined the collection wpon which Mr. Schuchert reported. The fauna
is well shown by Mr. Schuchert’s list, and I regret to say seems to possess little in com-
mon with the fossils from the\same area reported on January 12, 1905, which I exam-
ined, and also with those from the Robinson beds. In fact, if this fauna be brought
into comparison with those of the McCloud River section, it is more nearly related to
the Baird fauna than to those of the McCloud limestone or Nosoni formation. At the

'same time I am not prepared to definitely correlate the material examined by Mr.

Schuchert with the Baird, as many of the characteristic Baird species are wanting.

There seems to be no doubt that the Peale formation is Carbonifer-
ous, and most likely older than the Robinson-formation, to be noted
presently. In the Downieville folio the Peale formation, which ex-

tends south of the fortieth parallel, was included by W. H. Turner in
the Calaveras formation, and in the Genesee Valley reglon there is not
sufficient reason for their separation.

- The chert near Hosselkus is minutely spotted as if ra,dlolarmn. In
thin section the microscope reveals the fact that the chert contains
many spots with sufficient structure to enable Ulrich to determine
their radiolarian origin. No trace of sponge spicules, such as are so
common in the cherts of the Grizzly and Taylorsville formatlons, was
found.

Relation to adjacent formations. —The Peale formatlon is almost

" completely surrounded by igneous rocks, meta-andesites, and is in part

made up of pyroclastic material of the same sort. Itisevident,there-
fore, that it represents approximately an epoch of volcanic activity,
although the rock by which it is immediately enveloped may be in
large part intrusive. This appears, at least, to be the case of the mass
wluch splits the belt of the Peale formatlon into two parts southeast
of Genesee.

The Peale formation dips to the southwest and overlies the meta-
andesite which separates it from the Robinson formation on the north-
eastfbut, as will be explained in considering the Robinson formation,
the rocks have been overturned. Farther northwest, in the head of
South Fork of Foremans Ravine, the outcrops of jaspery and associ-
ated rocks cease, and the Peale formafr,lon appears to run under the
Foreman formatlon by which it is unconformably overlapped. No
fossils were found in that vicinity and the contact was not definitely
traced.
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ROBINSON FORMATION.

Lithologic character.—The Robinson formation includes a succession

of variable sediments ranging from shale to conglomerate and com-
posed chiefly of igneous material with occasional lentils of limestone.
The most characteristic portion is a gray sandstone which weathers

reddish brown. It contains more or less disseminated carbonates of -

lime forming small lentils up to 15 feet in thickness. Microscopic -

examination shows that the sand of which it is composed is largely of
volcanic material, and includes traces of crinoids, with occasional
bryozoa in many cases, even when they can not be seen with the
unaided eye. Below the calcareous horizon the reddish-brown thin-
bedded tuffaceous sandstone and shale extend to the bottom of the
formation. Above that horizon the pyroclastic material becomes
somewhat coarser and passes into a tuffaceous conglomerate contain-
ing fossiliferous limestone nodules and beds of reddish-brown sand-
stone, here and there with crinoid stems like that of the principal
horizon below. Crystals of feldspar are common and sometimes

prominent in this tuffaceous rock, giving it the general aspect of a

solid lava flow, and there is good reason for surprise on finding in it
distinct impressions of gasteropods, spirifers, corals, and crinoids.
Areal distribution and thickness—The Robinson formation forms a
subdivided and greatly interrupted belt, extending from 4 miles south
of the fortieth parallel on Little Grizzly Creek northwest, across Gene-
see Valley and the Lucky S mine road divide, and disappears before
reaching North Arm of Indian Valley. Beyond Evans Peak it reap-
pears, extending along the slope of Keddie Ridge, as shown in P1. V,
to its northern end, beyond Dyer Peak, where it sinks beneath the

lavas of Lassen Peak. The width of the belt is from one-half to

14 miles, and the total length is nearly 30 miles.

The belt is divided longitudinally by volcanic rocks into two sub-
ordinate belts, which cross Genesee Valley at the ranch known as
Robinson’s, from which the formation is named." On the north side
of Genesee Valley the rocks of this formation make up the mound
east of the Robinson house and the point crossed by the road west of
the house. At the last locality the brown calcareous sandstones and
tuffs are full of fossils. The outcrop passes between the two ledges
of the Hosselkus limestone and follows the western border of that
limestone northwest beyond Hosselkus Creek: It is cut off by
meta-andesite along the summit of the divide, but reappears and
shortly ends on the north side in a ravine leading down to Peters
Creek. Several miles farther northeast on Peters Creek, running up
from the trail at an altitude of about 4,500 feet, there is a small mass
of characteristic reddish and gray tuffaceous sandstone enveloped by
igneous rocks. The characteristic little fossils it contains leave no
doubt as to its identity. Similar sandstones were found at other
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points along Peters Creek, but thin sections revealed no microscopic
fossils. Isolated outcrops of Robinson beds occur also near the
fortieth parallel among the tributaries of Wards Creek.

The thickness of the Robinson formation measured a short distance
north of Genesee Valley is 1,150 feet. At that point the structure

is complex and the exposure not complete, but the total thickness

can not be much greater.
Fossils and age.—~The first fossils collected. from the Robinson

“formation were probably obtained by Ashburner, Brewer, and King

in 1861, but sufficient characteristic fossils to determine the horizon
were not obtained until 1890, when Cooper Curtice visited the region
and discovered many new localities of Mesozoic and Paleozoic fossils.
Since then a large number of fossils have been collected at various
points from the Robinson formation, chiefly from the reddish-brown
sandstone and tuff on the first spur, about half a mile northwest of
the Robinson house.

December 8, 1891, C. D. Walcott reported the following fossils from
the Robinson locality:
Campophyllum ? sp.
Favosites sp.

Crinoids.

Archeeocidaris.

Fenestella 2 sp. undet.
Streptorhynchus crenistria.
Productus semireticulatus.
Productus punctatus ?
Spirifer lineatus?

From essentially the same locality Storrs, in 1904, collected fossils
numbered 6885 and 6886, among which Girty identified:

Spirifer cameratus.
Rhynchonella sp.

Meekella like striaticostata Cex.
Aviculipecten 2 sp.
Aviculipecten interlineatus.
Myalina of subquadrata type.
Edmondia sp.

Pleurotomaria sp.

Calcareous algze?

Fusulina elongata Shum.
Lophophyllum n. sp.

Squamularia near S. guadalupensis.

Dielasma ? sp.
Actinostroma ?? sp.
Stromatopora ?? sp.

Half a mile northwest of the Robinson locality, on the west of the
ridge, at an altitude of 4,700 feet, in approximately the same beds,
more fossils were collected (No. 6749), among which Girty (January

12, 1905) recognized:

Calcareous algze?
TFusulina sp.
Rugose coral ?
Archaocidaris sp.

Rhombopora, lepidodendroides group.

Spirifer sp.

Squamularia cf. S. guadalupensis.
Spiriferina n. sp.

Aviculipecten sp.

Pseudomonotis ? sp.

Myoconcha ? sp.

Indeterminable forms,

In the collections from the conglomerate (6732-6734) between the

Aulopora sp.

" Striatopora n.'sp.

Cystodictya sp.

* two localities noted above Girty found:

Rhombopora, type of lepidodendroides.
Lophophyllum ? sp.
Streptorhynchoid brachiopod ?
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Some of the fossiliferous limestone nodules in the conglomerate
looked like pebbles, but their occurrence in fine beds interstratified
with the conglomerate shows that the calcareous nodules are indig-
enous and not derived. The above lists, as far as I am aware, con-
tain the only fossils thus far determined from the type locality of the
Robinson formation on the north side of Genesee Valley.

South of Genesee Valley, near the Five Bear mine on the west side
of Wards Creek, G. H. Goodhue found in the Robinson belt some
imperfect fossils among: which Girty recognizes the ‘‘dorsal valve of
a brachiopod belonging to the genus Meekella, though possibly it
might be a Geyerella.” This locality is just west of the mill of the
Five Bear mine, and the material looks promising for the collector.

‘Four miles south of the fortieth parallel, on Little Grizzly Creek,
at the southern end of the Robinson belt as mapped by H. W. Turner
in the Downieville folio, a number of fossils were collected at various
times by Curtice and Stanton. Girty has recently examined the
collections and reported the following forms:

Crinoid stems. - | Marginifera n. sp.
Archeocidaris sp. Spirifer aff. 8. cameratus.
Crania sp. ' Spirifer sp.

Schizophoria sp. Spiriferina aff. S. pulchra.
Orthotetes ? sp. Squamularia lineata ?
Meekella sp. : Pugnax ? sp.

Chonetes n. sp. Rhynchonella sp.
Productus semireticulatus ? Myalina sp.

Since the Robinson formation was named ¢ the extensive develop-
ment of the Carboniferous in the McCloud River region of California
has been studied and subdivided into Nosoni, McCloud, Baird, and
Bragdon. The Genesee and McCloud localities are over 100 miles
apart, and from a paleontoiogical point of view Girty has given the
following statement concerning their correlations:

The fauna of the Robinson beds is varied and interesting, although always pre-
served so as to make its study a difficult matter. Comparing it with the three well-
characterized faunas of the McCloud River section, those of the Baird, McCloud, and
Nosoni formations, one readily discovers a rather close correspondence to the Nosoni
fauna, while nothing resembling the faunas of the Baird and McCloud formations has
yet been found in the Robinson beds. As many species are common to the two
formations, the evidence at hand certainly favors correlating the Robinson with the
Nosoni.

The fauna from Little Grizzly Creek, while showing certain differences from the
typical Robinson, probably helongs to the same horizon. It is at least not the fauna
of the Baird or McCloud.

In the foregoing lists of Girty ‘‘calcareous alga’’ refers to a very
minute, almost microscopic, fossil first discovered in the Carboniferous
limestone of the Klamath Mountains.® They occur abundantly in

e Bull. Geol. Soc.‘America, vol. 3, 1892, p. 374. b Am. Jour. Sci., vol. 20, 1905, p. 349.
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portions of the Robinson beds and were referred to David White for

" examination. His report, dated December, 1905, is as follows:

After examining excellent sections of the peculiar little fossils in the limestone
from California, I am disposed to regard them as foraminiferal and having nothing
whatever to do with plants. The organisms seem to be composed of successively

‘enlarged chambers in linear arrangement, although the two or three earlier chambers

occasionally show a relative position suggesting spirality. The central area of each
chamber wall is somewhat irregularly perforated after the manner of various foraminif-
eral genera. These perforations are irregular in form and appear to have thickened

_margins with a greater or less amount of columnar development. The external surfaces -

of the chamber walls do not seem under ordinary magnification to exhibit either the
perforations or the structure which are to be expected in coralline algee.

While possessing no systematic knowledge of the Foraminifera, I venture the opinion
that the species is distinct from, though probably related to, Loftusia columbiana,
though at the same time I should question its reference to the genus Loftusia.

The only closely related fossil reported elsewhere in the Carbonif-
erous of the Sierra Nevada is noted by Turner in the Bidwell Bar

0 v 72 mile

F1G. 5.~Sections of spurs north of Genesee Valley near Robinson’s. 1, Swearinger slate; 2, Hosselkus
limestone; 3, Robinson formation; 4, contact zone (hornfels); 5, granodiorite; 6, Reeve meta-andesite
and tuff; 7, Taylor meta-andesite.

folio, page 3, from Edmanton, about 10 miles southwest of Quincy.
The original specimens on which Schuchert’s determination was based
are not available for comparison, but it is not improbable that they
are identical with those of Genesee Valley and Klamath Mountains
and that the Robinson formation occurs at Edmanton.

Relation to adjacent formations.—The older rocks to which the
Robinson formation is related are the Taylor meta-andesite and the
Peale formation upon the southwest, while the newer beds, the
Hosselkus limestone, Swearinger slate, and Trail formation, lie upon
the northeast. First as to the older formations. As stated in con-
nection with the Peale formation, they are separated from the
Robinson formation by a belt of Taylor meta-andesite. It isa
volcanic rock with pronounced porphyritic structure. In some
places the most prominent phenocrysts are plagioclase; at others
they are augite. The tuffaceous conglomerate and sandstone of the
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Robinson formation are composed almost wholly of volcanic material .

erupted in connection with the effusion of the mass of meta-andesite.
They dip to the southwest beneath the sheet of volcanics which was
the source of their material. That they have been overturned is
demonstrated not only by this inverted succession but also by the
fact that both the meta-andesite and the Robinson formation dip
southwest beneath the Peale beds, which, as the fossils show, are
of still greater age.

The relation of the Robinson formation to the newer strata, the
Hosselkus limestone and Swearinger slate, which lie mainly upon the
northeastern border, is shown in fig. 5, A and B, which illustrates a

section running across the points of limestone a mile and a half north-
east of Genesee. In that locality the Robinson beds evidently lie

unconformably beneath all the later formations w1th which they
come into contact.

TRIASSIC.
HOSSELKUS LIMESTONE.

Lithologic character.—The Hosselkus limestone is dark blue on fresh
fracture, but weathers light gray, and contains a few veins of white
calcite. It is thin bedded and in some places decidedly slaty, forming
prominent ledges on the divide between Genesee Valley and Hosselkus
Creek, a mile northeast of the Hosselkus ranch, from which the lime-
stone was named. It is well characterized by small ammonites.
Although they are not only uncommon but indistinct, yet they readily
serve as a means of distinguishing this limestone from any other.
In the Redding region, where this limestone is particularly well
developed, the upper part is lighter colored and more massive, with a
spirifer-like shell, and the lower part thinner bedded and darker,
with small coiled forms, but in the Taylorsvﬂle region no such differ-
ences are apparent.

Distribution and thickness.—The most important outcrops of this
limestone are on the divide already indicated north of the Robinson
place. It forms two hills on the crest, running nearly northeast for
half a mile, then turns northwest and crosses the valley of Hosselkus
Creek, but soon disappears. This continuous exposure is only about
2 miles in length, but an isolated outcrop occurs at each end along the
strike, one at the head of a ravine tributary to Peters Creek and the
other near the road a mile east of Hosselkus, increasing the total
length of exposure to about 6 miles but not extending it beyond
North Arm to the northwest or Genesee Valley to the southeast.

Several isolated outcrops of the Hosselkus limestone occur on the
lower slope of Grizzly Mountains, a mile southwest of the mouth of
Little Grizzly Creek. They contain irregular patches of cherty matter
and traces of crinoid stems, both round and pentagonal. These
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outcrops are approximately in line and make an exposure nearly a
mile in length. The general strike is N. 5° E.; and the dip 70° NW.
into Grizzly Mountains. Over 50 feet of limestone are exposed.
Traces of red beds occur at its base, though it is for the most part
directly in contact with the meta-andesite. Just above the limestone
black flinty material occurs which suggests some of the Swearinger
slate, and judging from the size and character of the limestone, as
well as its fossils and association, there appears to be little doubt
that this mass really belongs to the Hosselkus limestone.
Notwithstanding its restricted occurrence in the Taylorsville region,

- it is more widely distributed to the northwest in the Lassen Peak

quadrangle, where it is included with other sediments in the Cedar
formation. In the Redding quadrangle, where it has its greatest
development, it is rich in fossils and remarkable for its lenticular
character. The greatest thickness of the Hosselkus limestone in the
Taylorsville region is about 140 feet.

Fossils and age.—The fossils collected from this limestone by Pro-
fessor Hyatt and others in the Taylorsville region have not yet been
fully worked up. A partial list is given by Hyatt:®

1. Arcestes—phylum of 4. tornati.
Arcestes—phylum of A. galeati.
Arcestes—phylum of A. bicarinati.
Arcestes—phylum of A. sublabiati.

Badiolites, allied to B. eryz Mojsis.

Juvavites, allied to J. erlichi Mojsis

Tropites, may be young of species occurring in Halobiu slates.

Atractites.

Arcestes (1) is very abundant, but whether the other forms are abundant or not it
is difficult to say at present. The materials gathered show that the rock is full of
fossils, but these can not be obtained in any reasonable time by means of surface
work. . Besides the species mentioned, there is a form of Acrochordiceras, with finer
costee than those occurring in the Muschelkalk, a possible Balatonites, like B. waageni

" of the Noric, and some other fragments of ceratitine, all indicating a fauna rich in

ammonoids, which will some day yield a good harvest to patient work.

Professor Hyatt concludes that the age of the Hosselkus limestone
as indicated by the fossils is upper Triassic. To this list Spiriferina
and fish vertebra, as determined by Stanton, were added last sum-
mer. This limestone has not yet been thoroughly examined for rep-
tilian remains, such as J. C. Merriam has found in the Redding quad-
rangle, but as the limestone of the Taylorsville region is more altered
and much less foss111ferous, reptilian remains are less likely to occur.
In the Reddmg reglon the more massive upper portion of the Hossel-
kus limestone is characterized by the presence of Spiriferina, while
the lower, darker, thin-bedded portion often abounds in small
ammonites. In the Taylorsville region an attempt was made to
determine the upper and lower sides of the limestone by its fossils

aBull. Geol. Soc. America, vol. 3, 1892, pp. 399-400.
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Spiriferina was found at only one point on the side adjoining the
Swearinger slate. In this respect it agrees with the Redding region,
and tends, as we shall show later, to confirm the view that the
Hosselkus limestone on the crest of the divide north of Genesee Val-
ley is overturned. It should be noted, however, that the small coiled
forms of Arcestes are most abundant on the same side, which does not
strengthen the view concerning the Spiriferina.

Relation to the Robinson formation.—The reference of the Hosselkus
limestone to the upper Triassic and the Robinson formation. to the
upper Carboniferous indicates a decided gap between them, a gap
which is at least partially filled in the more complete section of the
Redding region, where a great thickness (over 1,000 feet) of andesitic
and rhyolitic lavas, with 1,500 feet of overlying shales, sandstones,
and tufls of Triassic age, comes between the horizon of the Robinson

formation and that of the Hosselkus limestone. .1t is evident, there- -

fore, that in the Taylorsville region there is a decided interruption

between the Hosselkus limestone and the Robinson formation. It is
possible, however, that their contact in the Taylorsville region is a

’
\

!

plane of msplacement and that the formations of the Redding region -

missing in the Taylorsville region may, in part at least, be thus
accounted for. This matter will be considered more in detail in the
discussion of the relation of the Swearinger slate to adjacent forma-
tions. (See fig. 5.)

SWEARINGER SLATE.

Lithologic character.—The Swearinger formation is composcd chleﬂy
of dark slaty shale, sometimes becoming more or less calcareous and
at others demdedly s1hce0us but the thin beds of hmestone or chert
Swearinger slate adjoining the Hosselkus hniestone thm lenticular
beds of limestone become more abundant. They are generally dark,"
with irregular cherty or sandy layers, and fossiliferous. v

Distribution.—The Swearinger slate has a very limited distribution
in the Taylorsville region. Its best exposure is on the spur which we
called ‘“ Triassic spur,” running up from Swearinger’s house and spring
to the point of Hosselkus limestone near the crest where the area
divides. A small part keeps southwest of the limestone and crosses
over to the spur, which is chiefly of Robinson beds. On this spur,

which has been called the ‘Carboniferous spur,” near the limestone

is the locality of Hyatt's ““Halobia bed,” while the Monotis bed,
Daonella bed, and Rhabdoceras bed of Hyatt are on the “Triassic
spur.”’

The main body of the Swearinger slate extends north along the
eastern or northeastern side of the Hosselkus limestone for about 2}
miles from Genesee Valley, gradually narrowing to the northwest and
finally disappearing. It could not be found along Hosselkus Creek,
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where the Trail formation comes into contact with the Hosselkus lime-
stone, nor south of Genesee Valley, where the Trail formation comes
in contact with the Robinson. \:’Tﬁé outcrop of the Swearinger slate
in the Taylorsville region is limited along the strike to a distance of
less than 3 miles and a width where greatest of about a third of a
mile. Along the eastern border it is much altered in contact with
the granodiorite of the region. -

Thickness.—The greatest thickness of the Swearinger slate exposed
along Genesee Valley, where measured, is about 200 feet, but the
amount cut off by. the granodiorite or covered by the overlapping
Trail formation we have no means of estimati