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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
Washington, 1. C., Junuary 4, 1886,
Brr: Herewith I have the homnor to transmit a paper by Mr. J. 8.
Diller, # Notes on the Geology of Northern California,” and I recommend
that it be published as & bulletin of the Geological Survey. During
the last suinmer it was my privilege to go over alarge part of the region
to which his Notes refer, and I mn entirely in aceord with him so far as
my opportunities for observation enabled me to judge. Mr. Diller's in-
vestigations have yielded valuable results, and already go fur towards
the ¢lucidation of some of the broader and primary geological problems
which are presented to the north of the northern end of the Sierra No-
radn. They have resnlted also in the collection of u very large amounnt
if detailed information of high value.
Very respectfully, sir, your obedient servant,
C. E. DUTTON,
Captain of Ordnance, U. 8. A.
The DIREOTOR OF THE U. B. GEOLOGICAL SURVEY.
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GEOLOGY OF NORTHERN CALIFORNIA.

By J. S. DILLER.

INTRODUCTORY.

Under the general sapervision of Capt. C. E. Dutton, I have spent
three field seasons in Northern Californin and Uregon among those
complox groups of mountain ridges and ranges whaose relations to one
anotlier have frequently been o subject of discussion, and it is in the
hope of throwing some light vpon the structure and eonunection of these
ranges that T desire to note a few observations,

A hasty recounaissance of both slopes and of most of the prominent

peaks of the Cascade Range was followed by 4 mere detailed examing.
tion of Motnt Shasta and the neighborving elevations of the Coast anil
Sierrn Nevada Ranges to a littlebeyond the fortieth parallel,  The short
but well defined volecanie ridge of Lassen’s Peah appeared to attord an
excellent field for studying some of the tmportant problems of volean-
ology, and it was deeided that tins range, with the adjacent portions of
the Sierra and Coast Ranges, should be subjected to eareful investiga-
tion, ;
While tracing the sonthern limit of the lavas from this voleanie ridge
a preliminary exmnination was made of the northern portion of the
Bierrs Nevaula Range. and the results are considered of sufficient im-
portance to warrant their presentution in advanee of a more detailed
study. The stratigraphy of the region is very complivated ; betore it
can be properly discussed it iy pevessary to coisider not only the gen
eral topographjcal features of the country but also the charvacter and
distribution of the rocks whose position in the geologic series can be
most readily determmed by fossils.

GENERAL TOTOfRAT'HIC DIVIRIONS OF NOR'THERN CALIFORNIA AND
ORLGOX.

The surface features ot Northern Californin and Oregon may be
grouped into two valleys and three monntain ranges. Concerting the
axtent of the Willnmette and the Sacvunenio Valtlevs all acree, hat the
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H GEOLOGY OF NORITTERN CALIFORNITA. {HtLL, oL

Innits hetween the Cazeade, Const, and Sierra Nevada Ranges have not
been definitively aseertained.  The southern end of the Caseade Range
15 well defined at Mount Shasta, but the boundary between the Sierra
aud Coast Ranges is stitl 4 matter of discussion.  For rensons hereafter
given we will consider the northern end of the Sicrra Nevada Range to
be iu the vieinity of the North Fork of Feather River, before reaching
Luassenw’s Peak, From this poms the elevation is continued for abont
iifty nmles on the trend of the Sierras in the Lassen’s Peak voleanio ridge,
which terminates near Pitt River.  All else south and west of Mount
Shasti belongs to the Coast Range. There appears to be a1 want of ap-
proguiateness in including the ridges cast of the Sucramento River,
ahout the headwaters of the MeClond, in the Coast Range, bt it is evi-
dent that they are more elosely related geologically to the Trinity and
Seott Mountains of the Coast Range thau to any portion of the Sierrn
Nevada Range. . ’

CHARACTER AND DIBTRIBUTION OF THE OARBONIFI:ZOUS LIMESTONE.

The presence of a limestone of Carbuniferous age on the MeCloud
River was made known many years ago by Dr.J. I Trask. Prof, J.
D. Whitney discovered one of tho same age uneiwr Pence's Ranch, and
also one in Genesee Valley, where 1t i3 associated with strata contain-
ing Mesozoie fossils.!  This s the only foasiliferous portion yet discov-
ered in the paleozoie rocks of Northern California, and on this acconnt
it affords the most important means availuble for determining their
stratigraphic relations, Lt 18 peculiar, howevery in being a series of diy-
connected, sometimes widely separated, lenticalar masses® of vartous
dimensions, instead of one continuous stratum.  That this iy really the
case is elearly shown at i number of places where it appeats in the side
of a canion.  In the complete seetion itis seen to thin out and disappear
in all directions.  There are many of these himestone lenses in North-
ern California. I have examined nearly a seore of them, and in more
than hall’ a dozen new localities have discovered fossils, which have
heen submitted to Mr, C. B Waleott for identificarion.  His results ars
given in the following lisr: -

i Geol, Sury, of Uslitornie. Gealogy, vol. 1, p. d0s
* This peenlinrity was nored by Prof. Whitney.  [hid, p. 210,
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“Bries.] DISTRIBUTION OF CARBOXIFEROUR LIMESTONE. 11 )

Fouails from the Carboniferons limestone of Californis,

e

Localities, Fousils.

NORTHERN END OF BIERRA NEVADA RANGE.
Western bose of Sierra Nevadas Range, Butte Counly.

.1 mile northeast of Panoes's Ranch .._....... .....| Fragments of crinoidal columna.
W. Branch of North Fork of Feather Rlvera -v~e| Coraly probably Zaphrentis ap.t
Canon of Chico Creek, 164 milos sast of Chico...| I'raginents of crinvildat columus,

AMiddle portion of Sierra Nevada Range, Plumas

County,
Divide between Yellow snd Moaquito Creels, | Fraguients of crinoidal coluning;
south of Humbug Valley. Lithostrotion Whitneyi; Lopha-
phyllum proliferum?; Spirifura
.1
Kastern portion of Sierra Nevada Range, FPlumar o
County.
13 miles northeast of Taylorville..... R Fragments of crincidal colemns;
Bryozoana ; Athyris subtilits,
14 milea east of Hossellkns', Genesee Valley ..... Fragments of erinoidal columns;
Athyris or Tersbratula; Bellero-
phon ap.?

BETWEEN LASSEN'S PEAK, VOLCANIC RANGE, AND
MOUNT BHASTA.

Cedar Creek, Uetweon Bozzards’ Roost and Fur- | Fragments of crinoidal columune ;

nnceville, Bhaats County. Diphyphylinmap, t; Spiviferanp.t;
Spiriferinn cristatn; Tercbratnin

ap. ¥
Northenstern base of Grizzly Peak, Siskiyon | Fusulina eylindrien; Produoctus
Connty. ! semirotienlntos ; Productus co-

ri; Athyria royesi.

& Profeasor W'i:imey reports other f;).n—a—il;fl;m;h_o mm_a r;ghm. Geol. Burv, of Cal. Geulogy, vul.
» b 210,

Besides the fossils enumierated in the nbove list, afew were colleeted
at other localities, but unfortunately these were lost before reaching the
hands of a paleontologist. Along Soda Creek, a few miles northeast
of Lower Soda Springs, near the bonndary between Shasta and Siskiyou
Oounties, a fossiliferous limestone contains many branching and eylin-
drical forms very like the Fusilina in the limestone near Grizzly Pealk.
A most important outerop of fossiliferons limestone oceurs in the Const
Bange, west of Shasta Valley, along Willow Creck, near Gazelle (Ed-
pong'). At this locality, among other fossils, was found an excellent
specimen of Lithostrotion, and T think there can be no doubt econcerning
the geological age of the strata in which it oveurs,

As is well known, there are many outcrops of limestone in the Sierra
Nevada Range and northern portion of Cahforma, and every opportu-
nity was embraced to examine them fur fusals in onler to determine
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12 GEOLOGY OF NORTHERN CALIFORNIA. [neL. 2.

their geological relations. In many places the rock is s0 metamor-
plivsed as to obliterate all traces ol organie remains, but there is good
reason to hope that fossils will yet be discovered in new loealities. For-
tunately, the localities ai winel fossils have already been foond are
widely distriliked in the central and eastern portion of the Coast Range
as well as in tho Sierra Nevada., In answer to my inqguiries Mr, Wal-
cptt replies :

Ar far as [ ean detsrmine fram the speonons sutueitied, there 18 no resson to sup-
posc the existence of auy other than the Carboniferous horizon, although the lime-
stone at Cedar Creek is probably low in the formation.

The evidence thus far addnecd all points in the sawe direction, and
gives strong support to the proposition that all the limestons among
the metamorphic rocks of Northern California is of Carboniferoos age.!

STRUCTURE OF THE SIERRA NEVADA RANGL.

The Sierrn Nevada Range at its northern end has a width of about
80 miles, extending from the Sacramento Valley to IToney Lake, It
lits three distinet erests, which are characterized by long, gentle slopes
to the sputhwestward and short abeapt ones in the opposite diveetion.,

The western erest, to which Claremont Hill belongs, is near the mid-
dle of the range and attaing an alutade of about 7,000 feet.  From tlis
point the long, gentle slope extends to the Sacramento Valley at an
clevation less than 300 teet above the sea. It is more or less noudulat-
ing and deeply eafioned by numerous streams.  From Claremont Hill
the slope is abrupt towards American Valley, which at Quiney has an
altitude of 3,375 feer.  Continuing to the castward the slope again rises
maore gently to 7,300 {vet, the middle erest, in which Hough'’s Mountain
is a prominent featore, and then descends steeply to Indian Valley at
an elevation of abont 3,500 feet.  T'urther on the topography is irreguo-
lar, but becomes an even slope, rising to 6,000 feet in the summit of the
eastern cresty the bold escarpment overlooking Honey Lake. The out-
line of the Sicrra Neviuda Ttange, ns seen in cross-section, is such as to
at once sngpeat that, like the Basin Provinee,? it is composed of tilted
orographie blocks, which ave separated trom one another by fanlts, The
fuct that Indian Valley and American Valley, which are the depres-
sions between the eresis of the range, were oceupied by lakes during
the Quaternary or later times greatly beightens the analogy; but to
either establishror disprove the hypothesis suggested by the topography

' Prof. J. D. Whitney, many years age, theaght it probablo that all the llmestone
of the Sierrs Novada Range v of the saime (Carhoniferons) age.  Geol. Surv. Cal.
Grology, vol.i, p. 3235 also, Aunt. Gravels, p.41L

As fur as Tam aware the only limestones in Califurnin which are not of (arbonifer-
ous nge are the Quatsrnary caleareons tifas of the Great Basin and one of the Knox-
ville heds, reforred to by Me. Becker in his Notes on the Stratigeaply of California,
U. 8, Gzeol. Surv. Bull, No. 1, p,

Gnol. of the Uinra Mts. by JOW, Pfowell, p, 7.
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VILLER. | STRUCTURE OF SIERRA

it i8 necessary to examine thestrati-

graphy ol the several masses,  For

convenience in this discussion, the
three blocks will be designited
weatern, milddle, and eastern, ve.
spectively, aceording to geograph-
ieal position.

The older strata, of which JAhe
rapgeis in large part composcd, are
highly ivclined and considerably
motamorphosed. Near the western
basge of the mountain, as far as 1
have observed, the slates and lime.
atones are usually inclined at an
sugle greater than 63° to the cast-
ward, 1. €., towards the wass of the
range, and if we accept without

qualification their present order of

superposition as the order of age,
we slionld be obliged to adinit that
from the western base towards the
middle of tha range the strata are
successively newer, Thereare good
reasons, however, for supposing
that instead of being newor they
are either of approximately the
game nge or older, and that their
present position iy due to an over-
throw. Theonly lossiliferousstrata
which have been recognized among
the mutamorphic voeks in the north
el of the western bloek oceur near

its western base in the caiion of

Chico Greek, along West Branel,
aund at Peped’s Hunch, where the
highly tilted limestone heds con
tain small erinond stems amd other
fossily of Ciarbomterons age. It is
u signiticant tacet that a Jarge por-
tion of the unriferons slates lie east
of the known outerops of Carbonif-

crous limestone.  The bhroad belt of

metnmorphic strata upon the west-
ern slope of Claremont Hill is sue
ceviled to the castwiard by i mags
of grantte, wlich forms the western
erest of the range,

v

"SONVH VAVAIN VUHIIS IHL 40 N3 NHIHLYON SS0UOV NOILO3S G3ZIMYHIN3D
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14 GLOLOGY OF NORTHERN CALIFORNIA. {eoLL. 33

1f now we pass over the mididle blvek of the range to the eastern one
which, lying between Indian Valley amd Honey bake, culminates i
Thompson's Peak, we slutll find o eorvesponding arrangement,  Th
lower western portion of the bloek 1s mevde up of highly tilted strata
among whicl oceur the limestones, shule, and samdstone containing foe
gils of the Carboniferous and Mesoznie nges.! To the eastward 18 o3
posed a wass of stratified old voleanie tufas, highly metamorphosed
and succeeded by granite, which forms the greater portion of the hloek
The inclination of the strata, although variable in degree and directior
is generally westward at o bigh angle, and in this wspu.t; differs fror
thie position of thoe struta in the western bloek,

The middie block, lytng between Ameriean and Indinan Valleys an
culminating in Hoogl’s Monntain, is narrower and the strata ave les
disturbed than anywhere else in the northern portion of the range. Th
bold escarpment which faces Indmn Valley exposes several thousan
feet of apparently eoufornmbiv sliates, the position of which is very up
form for that region. Their strike is parallel to the face of the escar
ment, and the dip generally 1éss than 507 to the westward, plungic
beneath American Valley. Near the western foot of the middle bioc
in American Valley a limestone oceurs which has been used quite exter
gively for lime. Unfortunately, ! have not hud an opportanity to a
amine this loenlity for fossils, but frowm the facts that it occors ne
the suppressed western limit of the bDlock, as does the known Carbo
tferous of the other two blocks, aml is approximately oun the strike of
limestone which outcrops further northward and containg Lithostroti
with other Carboniferous fossils, it nppears to be highly probable th
it also is of the snme ago.

The recurrence of the same fossiliferons stratu in u eross-gection of t
Sierra Nevada Range in exietly amtlogous topographic and stra
graphic positions contlrms the hypothesis sngeested by its profile, th
the northern end of the Sierri Nevida Rauge is made up of thres o
graphie blocks separated from one another and from {hose of the Gre
Basin by profonnd faults, amd shows that the Basin Rangre structure
tends as far west as the Sacramento Valley., Mr. G K. Gilbert? save
years ago pointed ont the chavacteristic features in the strosture of 1
Sierra Nevada Range,” althongh Prof. Joseph Le Conto* had previen
called attention to a profound fault along its castern base in the vicin
of Qwen'’s Lake. By far the greater portion of the range appears to
formed of one great orogra plnuhluck whiel is cmninuous with the we

! This lm ality was hrst notod hy l‘ruf. J D \\ hﬂum (xwlnglcul Survey of ¢
fornin, vol. i, pp. s, S0

TSeivnes, March 23, 1855, po 1895,

EMaj. J. W, Powell and Capt, €. 15 Dutton had wdependontly urrived at essentd
1o same conclusion as M. talhert,

tAm. Jour. ber, velo xvi, pe it
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pien.] FAULTING OF SIERRA NEVADA RANGE. 15 °

ern block of the range at its northern termination. Its long gentle slope
westward is expressed in the drainage lines, and its eastern crest is the
divide between the Great Busin and the Pacific. Almost throughout
its whole extent, the Sierra Nevada faults are impassable to important
streams, bt at the northern end of the range, where the number of
fault blocka is increased, the forks of Feather River cross two of the lines
of great displacement. These streaws, like nearly all of those that flow
" down the westeru slope, are in deep cafions. That of the North Fork of
Feather River whers it crosses the western fault has a depth of 4,000
feet, affording an excellent section of the folded strata, and its terraces
indicate the character of the uplifting in forming the mountuin range.

Stractarally the Bierra is like the Great Busin Range, differing chiefly
in the magnitude and in the present elevation of the blocks, Like the
orographic blocks of the Great Basiu aren, they ure composed of plicated
strata, the folding of which, ag has been pointed out by a number of
observers, took place long before the fuulting that gnve birth to the
pecnliar features of the ranges. It is important to remember the fuct
that at the time -tho strata of which the Sierra Nevada Range is com-
posed were folded, i. 6., about the limits between the Jurassic and Cre-
taceons periods, the Sierra Nevada Range was not differentiated from
the contiuental mass of the Great Basin region, and it was not uutil &
very much later period that this separation oceurred.

AGE OF THE FAULTING OF THE SIEERA NEVADA RANGE.

The age of the faulting which originated the Sierra Nevada as a dis-
tinet range has not yet been definitely determived, but the receney of
the dislocations can searcely be guestioned. This is clearly shown by
the fact thut the amount of erosion upon the fanlt escarpments has heen
very slight.  As in the Great Basin, the faults in the northern portion
of the Sierrn Nevada Range have given rise to lakes npon the depressed
border of the Llocks, bat whether these Inkes existed during tlie Qua-
ternary period or are more recent has not yet been ascertained. At the
present time the lakes have entirely disappeared, and their beds are
the most fertile lnnds of the whote region. That the displacements nra
comparatively recent is indicated also by their relation to the lavas, It
appesrs that the dislocations along the eastern side of the two lateral
blocks of the range have extended into the lavas of the great voleanic
field about Lassen’s Peak, and if the age of the fractured lavas ean be
determined the period of the Sierra displacements can be more nearly
ascertained. While it is possible that the faulting way have continuerd
throngh a loug period, it is evident that most of the movement oveurred
sincd the great voleanie effusions in that vegion.  According to Profs.
J. D). Whitney ! and Joseph Le Conte? these took place among the clos-

' Amwer. Jour, Sct., Sept., 1864; also, Auriferous Gravels, p. 74.
4 Amer. Jour. 8cei., vol, xix, p, 155,
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16 GEOLOGY OIF NORTHERN CALIFORNIA. [BuLL. B

myg events of the Pliveeue? or the beginning of the Quaternary,and a
fur as my ohservitions have extended [ have no reason to differ ma
terially from this conelusion.  The fanlting of the Sieria probably com
meneed about that time, and, it we may aceept small earthgoakes a
evidence, it is still in progress.?

AGE 0 THE AURIFEROUS SLATLS.

There is considerable difference of opinion conecerning the age o
the auriferous slates, Lut there is no good renson whatever for dissent
ing from the view generally anccepted that at least a portion of th
nuriferous slates are Merozoie. The fact thatthe Carboniferous limeatons
is intimately associnted with the gold-bearing slates nbout the nortberr
end of the Sierra Nevida Range suggests that a portion of these may

“In the neighlborheod of Penee's Ranch the nuriferons gravels are distinetly over
Inid by stratitied doposits which Protessor Whituey regarded as Upper Pliocene (ticol
Surv. of Cal,, vol. i, p 201). A fow imperfeet leaf fmprossions were collectad fron
theye strats nind submitted to Proft L. F. Ward for examinution,  Obe of the apeci
miens haw been doubtfully deternnned s Cinmsanomsm or Paliurus, sod Professo
Ward remarks, ** I it were certan thatthe speeimen is vither Cinnsmomwum or Palin
rus, I should say that it could scarcely have comn from a higher borizon than the
Mivoene and morw likely trom xlowaer.  But the specitnon may posaibly represent o
Populns unlike any modern form. At an¥ rato I would ot have beon surprised nf
Just such n colloction from the Eovenc or Lanmic Group.”  Thut the strats coutaining
the leaf tmpressions overlie the suriferous gravels at the Cherokea mine near Pence’s
Ranch thero can be no guestion,  DProfissor Whittey showed that the auriferons
gravals probaldy represont the whole of the Tertinry (Aurif. Gravels, p. 243), and may
it not be possible that the old stream bed of the Chorokeo mine is FKocone or Miocene !
In thekame vicinity the Tortinry strata overlio the rocks of the Chico Group, and the
two neries of stentn are abmost, 1f not altogether, conformable.  Dr, C. A. White, who
visited the region lately, is of thy iinpression that the strata reforred to are not older
than the Upper Plioceus,  All that enu e definitely stated at present concerning the
strats containing the loal impressions in that they are more recent than strata known
to belong ta the Chico Group, and that their tlora, us far as Professor Ward can judge
from the fow impaerfect speciinens at hand, has a pre Pliocens aspeet.  The great vol.
eanic outhirat in the vicinity of Lassen's Peak succesmled the deposition of these utrain
of qnestionnble age, probahly seeurring, s stated above, ahout the close of the Plio-
cent, :

¢ Bunied] earthynako shocks are freguently fele about the vorthern end of the Sierra
Nevada Range, sspecially in the vieinity of the fault searps.  Prof. Joseph Le Conte
{Ani. Joor, Soi., vel, xviy o 101 regarded the Inyo earthguake in 1872 na alwost cer-
taiply due to a alight readjustimgnt along the ecastern fuull of the Sierra near Owen's
Lake, Sowme nnpublished olmervations by I. C. Ruasell and W J McGee show thot
thore has beeu nctual post-Quunternary displacement near the castern base of the
Binrra.

Thuere is evidence of & slight poat-Qnaternsry elevation of the Lassen’s Peak voleanic
ridge nlong an interesting menaclinal fold which warks the limit butween the Pied-
mont region of the range and the Sacramento Valley, a fow miles east of Red Bluff,
The desplaeewment in Jess thar o hundred et amd the Intest yet discovered in that
region, but doed not properly belong to moveiments of the 8icren Nevada Range, as the
folil rnpk oat to the sonthward before reachiug the limit of the volennic tufas,
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DR AGE OF AURIFEROUS BLATES. 17

belong to Paleozoic or older formations.! The lenticulir character of
the linestone aud the complex plications of the strata among which it
occurs render it very difficult to determine in most coses, without fossils,
whether the slates nare sbove or below the limestone. I bhave already-
suggested that it appenrs to be o somewhat significant fuct that a large
portion of the auriferous slates lie east of the known outcrops of the
Carboniferous limestone near the western base of the range.  The fold-
ing of the strats brought them at many places into an approximately
vertical position. At the time of the subsequent faulting the eastern
edge of the lurgest block was so elevated as to make the strata which
were formerly vertical dip steeply to the eastward, and in this manner
strata upon the western slope of the Sierra Nevada Range may have
been made to overlic more recent ounes nearer its bage. This explan-
tion is suggested simply to show that the present eastern inclination of
the strata npon the western slope of the range does not militate against
the view that o portion of the auriferovs slates ire more ancient than
the Carboniferous limmestone.

Mr. Clurence King® called attention to the great thickness of Paleozoic
littoral deposits of the Great Basin region and inferred the existence of
a large land masy further westwaril from which these sediments were
derived. Prof. Joseph Le Conte has argued that upon the marginal
sea-bottom bordering the western shore of this ancient Paleozoic and
Mesozoic land were Inid down a great aceamulation of sedimeuts, out of
which the Sierra Nevada Rapnge has been formed.? It was, therefore,
with great interest that I examined the castern escarpments of the
great fault-bloeks of the Sierra Nevada Range, in the hope of being able
to (lemonstrate the presence or absence of i eonsiderable thickness of
gtrata older than the Carboniferous limestonet  The stratified rocks of
the eastern and western blocks of the Sierra Nevada Ruange are highly
contorted, and the castern escarpments are formed of granite, but in the
middie Lloek, Jying between Amorican and Indian Valleys, the strafa,
althongh tilted, are not g0 profoundly plicated. The bold escarpment
facing Indian Valley, as has alveady been stated, eaposes thousands of
feet of apparcutly conformable auriferous slates which dip steeply west-
ward beneath the supposed Carboniferous limestone of American Valley,
These strata are so slightly metiunorphosed as to eneouriyre the hope
of finding fossils in them, and 1 was greatly disappeinted in having to

——

1 Note sur It Géologic due In Calitornie, par M. Jules Marveon. Bull, do Ja Soe, giéol.
de France, 37 u., tunme xi, p, 407,

* Geol, Exp. of tho Tortioth Parallel.  8yst, Geal.. volli, p. ot

-3 Am, Jour, Sci, TIT, volliv, po i, and volo xviy p, T

4 Prafessor Whitnes remarks that the e of the hed roek series ean b ponodown
with certuinty as being nowhere more recent than Jocassie, amd that it is net epaoss
siblo ot quite inprabable that apy porton of the eetamarphic hett of the Sivera
may prove to e older than the Carboniferorns Uil Guavels, podldn M Geogae
F. Becker noted sand - pones below and probably oldor shon the Carbonilerons e
Btone of the MeUloml River (U, S, Geok Sare, Bull, 19 po2t ).

Lull. 33———u (381)



18 GEOLOGY OF NORTHERN CALIFOENIA. (wuL. 33

give up a brief but fruitless search. Nevertheless, the stratigraphic re
Ettions are such as to render ib very probable that ot this point there ie
it reat thickness ot Paleozoic strata exposed aml that a large part of
the gold-bearing slates are older than the Carbonifervns limestone!

GENERAL DISTRIBUTION OF THE METAMORPHIC, YVOLCANIC, AND CRE:
TACEOUS ROCKS,

There are in Northern California two large areas of mutamorphosed
Mesozoic and Paleozoic rocks.  The one oceupics the northwestern
corner of the State, entering from Oregon and extending as fur south
east as Litt River; this area is wosular in its relation to later (ormg.
tions.  The other is of continental diviensions, stretehing into Calitornia
from Nevada, and embraces the whole region of the Sierra Nevada
Tange.  The great funlts of this range run out in the vicinity of the
North Fork of Feather River, apparently vanishing throngh short mouo
chinal folds where the platforn of ancient metamorphic rocks is grad
willy depressed northwesterly, nnd disappears beneath the Iuvas of the
great voleanice field.  Centinuing in the samwe direction, these rocks re
appear apon the surfaee near Pitt River, and form the insulur aren tc
whieh reference has alreidy been made. - Conceerning the depth of the
depression in the mefamorphic rocks betwéen the two arcas now ex
posed we have but little knowledge; however, thereis no reason us fa
as T am awnare for supposing it to be very great, :

Following the trend of the Sierra Nevada Range northward from the
North Fork of Feather River to Pitt River we find a voleanic ridge
made up of namerons adjoining cones, among which Lassen’s Peak it
most prominent, This ridge bas been designated Lassen’s eak voleanic
ritlgze, and i8 composed almost exclusively ol acenmunlated lavas rising
tu an average elevation of over 5,000 fect, with several penks above
8,000 feet in altitude.  The nnmarous craters of various magnitudes ar
irregularly distrivuted, god no definite relation to the lines of great dis
placement in the Sicrra Nevada Range is apparent.  In thet, as hay al
ready been showny the great faulting ocenrred towards the close of tly
period of greatest volesie activity,  To the north and northeastward o
this voleanie range rhe recent lavas streteh far into Oregon, Idaho, anc
Washington Territory.

Mr, Decker amd orhers lave ealled attention to the great uncon

L Professor Whituey 1efers to the fossils found in Geneseo Valloy in detijonsteating
that o largo part of the auriferons slates are Mesozoic (Aunfl Grav,, p.309).- Thes
- alated i Hough's Mountain relge. npon the sontbwestorn side of Indian Valley, are re

pavdot] by winersas the © home of (eosether lodge ™ of that country, and being ap
parently older thian the Mesprone stenta confuining the fossils are separated from then
iy profimnd displaceanut,

Dr. Whitar assorts thon the aurilerons slate series s Known to inehde steata of Car
buntfvrons age and some that are apparently glder, Nofes on the Mesozoic and Cene
zoie Paleyntology of Calitornte, L5, G 8, Ball. Mo 15, p. 25,
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ormity between the rocks of the Chico Gronp and those npon which
bey reat. The geography of our western coast during the deposition
add plieation of the older atrata is o matter concerning which we hive
8 yet but little knowledge. Its development is lirst distinetty outlined
o the rocks of the Chico epoch. These rocks are generally fossiliferons,
od their identification {8 a matter of no great difficulty. They are ex-
wsed at many points along the western base of the northern portion of
he Bierras, and are either horizontal or dip nway from the mountain at
very low angle. In the latitude of Oroville the rocks of this group
ise to an elevation of 800 feet nbove the sea. TFurther northward, along
Iico Oreek, they reach 1,700 feet, and continuing in the saine direction
be elevation becomes greater. Two miles east of Montgomery Creek,
m the road from Redding to Burney Valley, they have an elevation of
ver 2,400 fest. At this point they are coarse deposits. avitdently formed
lear & shoro which lay & short distance to the northwest in the vieinity
€ Pitt River. They dip eastward, disappearing beneath the Lassen’s
tenk volcanie ridge, and very probably conneet beneath the great Inva
ields with the rocks of the same age in Shasta Valley and Crooked River
a Oregon east of the Cascade Range.! In the northwest part of Shastn
Talley, besides the fossiliferous sundstone, thera are coarse shore de-
iosita of the same age clinging upon the sides of the Scott Mountuains
od reaching far up towards their summits. The distribution of the
baks of the Chico Group clearly indicates that during the Chico epoch
bs northwestern portion of Califurnin, with the adjucent part of Oregon,
mbracing the Trinity, Salmon, Scott, Siskiyou, and other mountain
fdges of the Coast Range, wus a large island, separated from the still
arger continental land mass 6f the same strata in the Great Basin and
lierra region by a wide strait now bridged over by the Lassen’s Peak
toleanic ridge.

: RELATION OF THE BIERRA, OOAST, AND UASCADE RANGES.

‘The geography of the western coast during the Chico epoch enables
% to define sharply the limits between the Sierra Nevada and the Coast
ges. Theformer has been from its inception joined to the continental
Bnd, while the latter embraces all the ridges developed ouf of the cre.
acean island, and the Lassen’s Peak volcanic ridge separates them.
Both ranges contuin plicated Paleozoic as well as Mesozoic strata. The
Qoast Range received Iarge tertiary additions not represented in the
dierras, but, on the other hand, the latter was differentiated from a con-
thental mass by the development of a peculiar structure not yet recog-
in the Coast Runge. The relation between the Coast and the

¢ Ranges is not so sharply defined, but when we eonsider their

1 Mr. Eugene Ricksscker, a topographer of the Geological Burvey, inforns me that
b.obmrru.d a number of fosmla where o well hiad been recently dug o short distance
porth of Rhett Lake, Oregon, sud it is possible that the locality may sfford fosals of
fhe Chico group.

- (+453)



20 GEOLOGY OF NORTHERN CALIFORNIA. =

widely diverse modes of arigin their limitation s not o multer -
great difficulty. South of the Rogue River Valley the cretacesn isfiasd:
lay completely west of the position now oecupied by the Cdsacade Raugs
To the northward its extension i8 but partially known. Near the sume-
mit of the Cascade Range, npon its western slope, aboat half a dozun
miles from Mount Hood, i8 n large masa of coarsely crystalline ermpptive
rock, closely related to the gubbros. A similar rock occurs near the
western base of the range, 8 miles east of Lebavon, and Mr, Becker?
has said that east of Roscherg granite and metumorphic roekr oceur
ahout the headwaters of the Umpqua. Buch rocks make up the Coast
Runge west of Mount Shasta, and it may be that they form an elevated
{oundation for a considerable portion of the Cascade Runge betwoen the
hieadwaters of Rogue River and Mount Hood, but this is rendered less
probable by the complete section along the Columbia River, where the
riige iB cat across nearly to the sea level, showing, according to Le
Conte,? that it is composed almost wholly of modern lavas resting apon
undisturbed strata of Miocene age. The excellent section of the asath-
crn portion of the range afforded by the Klamath River shows, nx least
us far as I have observed, that it is made up at that point® compiiely
of recent eruptive rocks,

Between the Siskiyon Mountains and the Cascade Range, in Boutkern
Oregon, as Whitney has shown,* the Cretaceous stratu of the msrow
belt are highly tilted. They dip eastward beneath that portion of the
(Cuseade Range, as do thore of Shasta Valley as well, and probably ~am-
nect with the rocks of the snme age east of the Cuseade Range. I'ho
upparently complete absenve of older rocks in the Klamath River cafin
through the Cascade Range aund the relation of the Cretuceouns strata on
both sides of the range indicate ¢learty that the region now occupied by
the southern portion of the Cascade Range was beneath the sea daring
the Chico epoch. As far as is definitely known the Oarcade Range was
not represented by a ridge of older metamorphic rocks which were
folded and npheaved at the same time with the Sierra and older portion
of the Coast Range, and is entirely distinet from them in structure und
origin. On the contrary, however, the region occupied by it as well as
the short range north of Lassew’s Peak are Lut parts of the great vol-

eanie field that oecupies the area which during the Chico ¢poch was one
of depre\imuH between the island aud the coumneut.‘

B Guol. Snrv. Bnll Vn 19, p. 20

’A.mur Jour, Boi., ITI, vol. vii, pp. 167,258,

3ITwn miles 'lmluw Shovel Creck, on the left bank of the Klamath River, Ly tha
‘road from Yreka, Cal., to Linkville, Oreg, in u ledge of gray rock which in the
field T regarded as one of theinetamerphie slates, hut under the microscope it is seen
to bo a luva,

1(aol. Burv. of Cal., vul, i, pagn 454, .

88es Dr. White's rrmarks, “Notes on the Mesozoie aml Cenozoic Puleontology G
. California,” U. 8. G. 8. Bnll. No.15, p. 31,
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CONCLUSIONS.

'be points to which it i desired to cull especial attention may be
ofly summarized as follows:

t appears that all the limestone amonyg the metamorphic rocks of the
18t and Sierra Nevida Ranges is of Carboniferous age.

{he northern portion of the Sierra Nevala Range, like that of the
rat Basip, is composed of tilted orographic blucks separated from one
sther by great faults,

Fhe greater portion of the range is formed by one of these bloeks,
ib u short abrupt slope towards the Great Basin and a long gentle
pe in the epposite direetion,

Che displacaments by which the Sierr Nevada Range was separated
m the Great Basin land mass probably began about the close of the
rtiary, and may be yet in progress.

A large portion of the auriferous slute series is apparently older than
s Carboniferous limestone,

During the Chico efoch a large part of the region now aceupied by
» Coast Range was an island separated by a wide straitfrom the cou-
lental inass to which the Sierrn Nevada Range belonged, which strut
B sioee been filled by the Inavas of the Lassen’s P'eak voleanie ridge.
As far as is definitely known, the Caseade Range was not represented
A tidge of metamorphie rocks corresponding to the Sierra and Coast
inges, bat belongs rather to the great voleanie lield which now oe-
pies Lhe area once depressed Detweon the cretacean islind and the
ntinent,

ADDENDUM.

‘While completing the survey of the Lassen’s Peak volcanic helt dur-
g the field season of 1886, much additional evidence was obtainel
pporting the views expressed in this paper.  Geolopically consil
ed, Lassen’s Peak belougs to the Cascade Range, sind several of the
regoing assertions should Le somewhat extonded.

Mr. Walcott bas examined a few fossils froim Willow Creek, a locality
ferred to o page 1. He identified the following forms: Lithostro-
omm mamillare, Terebratnla, Pleurotomaria, Orthoceras, Zaphrentis,
nvosites, nnd crinoidal eolumus,

Some fossils recently collected near Rhett Fake do not belong to the
Lico gronp but to a much later horizon.

OcroBER 14, 1886.
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