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Swmary of Thesis

The results of the research in the western Siskiyou lounbains nay be
grouped in three principal categories, all of which represont original ine
vestigations The first catepory deals with the land forus or physlography.
Three distinet provinces, the coastal belt, the Klamath oldland, snd the Sise
kiyon upland, are herelin described in details. The coastal provinge near the
galifornia-Orogon line exemplifies emergence and in this process the large
Lerrace, on which Crescent Giiy is situsbed, was formeds The Klamath aldlan&;
a sub-sorial aroaim surface, is found to have been developed in late Pliocene
time and later uplifted 1000 to 3000 fest. The Siskiyou upland is frebbed
with mountain peaks of igneous rooks and has been subjected to Fleistocene
glaciation.

The second phase of the study, stratigraphy {end pebtrology) was cone
cerned with the physical characters of the rocks exposed and with defining
their position in the pgeologic seguence of the northwestern Klamath Moune
tainse

The third major problem attacked is the crustal structure of this
mountainous regions The principal fault, known as the Orleans fault, is
reverse in sature and of large throws By mevement along it the Siskiyou
upland has been lifted above the Klamath oldland to the west. The Crescent
Uity fault has outlined the coastal pattern south of that commumity. By
displacement on it the Crescent City terrace has beon depressed with respect
to the Xlamath oldland to the esste The results of folding, intrusion, meta-
morphism, and Paulting give eloquent witness bo Klamath Mountuing orogeny and
indicate the circumferential compression of the groups



ISTRODUCTION
Lovabion, Reliefl, and Sise of Area

The Siekiyou Hountains comstitube an east-west reuge of pesks rising
to & height of over T000!' above sea level slong the Califvrnia-Oregon borders
They form ome of the northwesternmost wnits of thab seatbered group of ranges
extending over the wejor portion of northwestern Californis which were desige
nated the Klamath Mounbtains by Major Js We Powsllel The term was appropriate
1y derived rxam‘tha large antecedent river of that pame which flows through
the heart of the mountainous srens

The sdjecent mountaing of the coastal reglon of Oregon have received
the salﬁwxphm%?y nome of Rogue River Nountaine. To the south aeross the
Klamath River rise the Trinity MHounbtains and progressively to the east the
Salmon Hountaine, the Warble Hountaing, and farther to the gouth the Yolla
Bolly Mountaing and Bully Choop Mousteins. Although not numed these groups
are indicated in Figure 1 which illustrates the position of the ares cone
pidereds As compared to the lofty Sierra Nevada the Klamath group possesses
& very moderate elewation, the highest portions of the Sa:imn——i&riﬁity Alps
goarcely exceeding 8000' while the peneral average for the group would ape-
proximate 5000,

The key position of the pgroup st the northern termini of the Sierra
Vevada and the Cosst Reange of California and at the southern termini of the
Oregon Coasht Ranges and the Cascade Mountains endows the peologic history
of the Klamath Mountsains with more than usual interest. Farly cursory inw
vestigations readily sstablished that the group slthough geographically
allied %o the Uosst Ranges is nevertheless petrologically related to the
Sierra Nevads Renge.

Lpowell s ¥« We, Physiographic Regions of the United States, Mono-
graph, ¥ats Geopraphic Sooe ps 96 (1895)



The area embraces the nmorthern halves of the Crescent City and Pres-
ton Pesk Quudrsngles, the former a compiled map with sketch topopraphy, the
latter the result of a 1915 survey of the United States Geological Survey.
o the wesh this disirict resches the Paoific Oecvan while to the cast the
nigh wesbern peaks {Preston Peak 7310t} of the Siskiyou Mountaing are ine
cludeds

The sren oocvpies the northwesteramost covner of Celiforads. Its
north-south axbent in Dol Horbe County is ebout 20 miles while the essb-west
distance along the California-Oregon border is about 48 miles, The area ape

pronches 800 square miless

Previous Investigations

Unlike other portions of the Pasific coastal belt the Klamath Mounw
tains as & whole and particularly the Siskiyou Renge esetaped the abtention
of geolopists. The late Js S« Diller of the Unlted States Geolopical Survey
carried out extensive explorations in the Klamath Mountuins but touched ;mly
the coastal mrgiia of the ares under vonsideration, the results being pubm
lished as Bulletin 196 of the United States tieolegical Survey, "The Topow
graphic Development of the Klamath Mounbaine” in 1902, Hre O He Hershey
published a sketch map and note on Del Norte Counby geology embodying re-
sults of a reconnaissance in 1907,

Pebtrologic studies by A. N« Winchell of Josephine County, Oregon,
have been published by the Oregon State Bureaun of Mines and Geologye The
same orgenizution also sponsored work of a general and descriptive nature
by Gs He Butler and G« J. Witohell in Curry County. Both of the rvegions
diseussed are contiguous to the area being counsidered in this report. Other
work having an imporbant bearing on the general geology of the repgion has
been done by He W. Hoots of the United States Geologicnl Survey near HBureke
in Humbolt County. Studies are being mede of the mineral deposits of southe



western Oregon by J T« Pardee of the United Stetes Goological Surveys
By B As Hinds of the University of Califernie is investigating the pgeclogy
of the Weaverville (uadrangle,

Purpose

The object of the present paper is to sutline the sssential facts in
the geological history of the area studied in Del Worte County. OF great ine
terest to the writer was the physiopraphic development of the region, involve
ing as it does the cosstal area with mssociated phenomena of marine erosion
an old, slewated and partially dissectsd land surface, and the Siskiyeu peaks
with subalpine topopraphy profoundly modified by glaciation. The attempt was
made bo map the areal peslogy in as wuch deteil as time, matural ohstacles
and the scale of the map permitteds It was believed that the ares studied
would furnish & comprehensive stratipgraphic and struchural sw&i&n from the
sea to the core of the sSiskiyou Ranges Howewver, in view of the mmr;al ALfPie
culties of studying this region, difficulties of transportation, ‘inescess-
ibility, wegetation, rellef, and multiplicity of roeck types, all of which will
receive i‘urthe{r comment, it is felt that the areal mepping could not be other-
wise th;:;’,(m ;:{aturm |

The paleontology of the region was investigated omly from a strati«
graphie point of view. The prepondersnce of iznecus rocks would furnish an
excellent opportunity for making detelled petrographie study particularly in
rogiona) metamorphisme Although this may be undertaken at some future time,
in this report the igneous rocks have been given a general clasgificakion
and thelr genetic sequence has been briefly discussed,

Mineral deposits of many warieties are common in the region although
as yeot they are of minor industrial importance, For the sake of soupleteness
the modes of ovcurrence, sources, and sompositions of the most importent mine



eral groups ave briefly discussed.

Hethod of Investigation

Within the Preston Peak (usdrangle the topoprephic map of the United
States Geologieal Survey afforded an adequate bases The contour interval of
100t and the mpealé of two miles to the inch preclude debailed mappinge Al
though as s whole remarkably accurate, cceasional errors as well as generals
ization of topography meke precise locstion lmpossible. This Pact taken into
consideration alonz with the diffioulties of getting over ground dus to exe
cessive forest and brush cover, rugged relief, lack of trails, and imtrica-
oias of ignevus amﬁcbs, would not justify the time required for traeing of
sontaots afoots Contatts were located at twrail orossings and at points ad-
Jatent to trails or roads by means of triengulation from topographio emie
nences with Brunton pompass snd by use of an aneroid barometer with 100!
divislonss Continuation of contacts betwosn points of definite lpvation was
usually done by observation from faverably situasted prominences« In this
connection it may be noted that distance involved and the masking effect of
forest were frequently major difficulties,

In the Crescent City Quadrangle no ussble map was aweilable. Hemoe
the 1928 survey of the United Stabtes Coust and Geodetic Survey with topo-
graphy slong the coast, together with maps of the Forest Service, Del Norte
County, and the Unlted Stetes Army Engineer Corps, were utilized in compile
& new base maps Topography was skebehed by taking Land 0ffice, UsS«Lls&
GaSe+, and anerold elewbions of principal pesks and ridges, roads and trails
for wvertical controls Observations in the field and from the air wers use~
' i‘ul“ in correlating resultss The map makes no pretense to acouracy bub it is
believed by the writer that the rough expression of topogrephy justifies ite
- gelf in clarifying physiographic ss well as structural relationshipss



PHYSICAL CONDITIONS
Culture
, Crescent City, the county seat of Del Norte County, iz the only large
organized commnity in the area proper, and it had, acaardiag to the 1930
gensus, & population of 1715« Del Norte, "of the north® county of Uslifernia
has an area of 992 square miles of which 714 sguare miles or 71¥ is in the
Govermmenteowned Siskiyou National Forests Its 1830 populetion wes 4734.

The principal industry of the distrioct is lumbering, the mormsl anmusl
pxport of redwood lumbsr being 16-18 million feet. It iz shipped to Sen Fran«
eisco and San Pedros. During the first half of 1930 the export total dropped
to about 5 million feeots The second industry in importance is dairying which
produces an anmal income of sbout $1,000,000, some 1% million pounds of bute
tor boing the principal items Fishing is the third industry of importance,
large amounts of salmon being cenned esch year ab Requa et the mouth of the
Klamath Rivers | |

One of the closest neighbors is Bureks, county seat of Humbolt County,
about 90 miles to the south. Grante Pass, o city of 4659 and county seat of
Josephine County, Oregon, is about 60 miles to the northeast.

In carrying out the present problem, two settlements were utilized as
bases, (rescent City, California, and Tekilwma, Oregon, the latter being low
cated near the ghost mining town of Usldo and adjecent to the California line.
Takilme is a small community existing through agrioultural sctivities in the
upper Illinois Valley and the mining of copper st the (ueen of Bronge and
Cowboy Mines. These are owned by John Hampshire and Compeny of Granta Passs
Wenr valdo is an active gold placer property, the Llano de Ore, operated by

Ge Hs ‘Es'barlyg



Transportation and Commerce

Existing on a narrow coastal platform with an immense wooded hinter~
iand, Crescent City's earliest developed chanmel of communication wos by mea.
& poor road somected it with the Rogus River Valley of Uregon. luch of the
strean of immigration inte southwestern Oregon pessed around the Horm and up
the Pasific Coast to Crescent City whenoe the distance was short to the gold
fields and farming Jenda.

T% is diffioult to reslize the great strides which have been made in
rosd~building in the northwest. OF paramount imporbance is the great surfaced

dwood Highway, formally completed on July 11, 19284 Extending

from the San Franolsoo Bay repion Lo Grants Pass where it conmects with the
Pagific Highway, 4t has gpened & new era in northern Californie. Crescent
City hes paturelly felt the advanteges of both tourist traffis snd improved
shipping facilitless Trucking and stape lines operate daily.

From Orick on the highwey south of the mouth of the Klamath s highway,
sompleted in 1924, extends over the Bald Hills Yo the mouth of the Trinity
River whence it follows the Klamsth River to the Pavifie Highway near Horne
brooks Communiesbion in the interdor region wes further improved in 1928 by
the opening of the Selmon River rogd between Somes Bar on the Klamath and
Yroke wis BEtos Velleys Those highways are excepbing short stretches sadapted
to one way traffios Stage lines are funobioning.

Cresoent ity not enly is served by the Redwood Highwmy ut i:.,, the
~gouthora-bornimme-of the Roosovelt Highway extending north along the Oregon
ecoast to Coos Baye It wns opened in 1929,

The interior mountain aren is traversed by a few Forest Service
roads and by a network of trails. Here horses end P‘-’k tzmiias ars a8 necess

sary 88 in the sarliest days of settlement.
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Pigure 2 Field party of 1930 in Twin Valley

A short railroad, the Californis and Oregon Cosst Railroad, belonge
ing to the city of Grants Pass is 1446 niles in length and exbends southe
west of Grents Passs It is now being profitably managed by & receivership
and it is the intention ultimately to build to tidewater at Crescent City.
The railroadts right of way has been followed by the Redwood Highway but an
agreement exists wherely the railroad may reoccupy the right of way by satis-
factorily moving the highway where necessary at its own expenses This rail-
road is ioportant to mining interests in both northwestern California and
southwestern Oregone Its significance is illustrated by a segregation of
freight handled in 1929,

Cars Tons
Copper ore 41 206745
Conts ogquip. ) 182.5
Lumber 281 752646
Logs 385 017846
Road 0il 42 162244
Limestone 1418 731700
Viood 37 113040
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Bxeepting & short lumber md there are no railroads in Del Nerte
¢ountye The pearest comnnecbions erc at Grants Pass which lies 60 miles away
on the Shasts Reute of the Southern Pacific and at Eureks, the northern terw
wdnus of the Worthwestern Pacific which was recently acquired by the Sputhern
Paoific. A .}-,ﬂ; ‘ ‘»iﬁ; } }

There are no cable or telegraph lines to arm;é;;nb City, telegrsms
being transmivted by telephone to Grants Pass snd relayed« The telephone sys-
tem in northwestern Celifornis and southwestern Oregon is, however, nothing
shorts of remarksbles Excepting the line bebween Croscent City and Grants Pass,
it is largely owned and maintained by the United States Forest Service. Hew
mote mountain tops snd diverse settlements in the forests are in this way conw
neoteds While long distances and lealmpge along lines weaken volece transmise
gion, the process of relaying is gquite setisfuctory and in the whole of the
region there is a pronounced willingness to cooperate.

While ‘rmam: developments in land communication have been great, the
marine commerce is still most importents Crescent City is samréd by two
steanship lines and has two wharfss The usual draft linit for loaded vessels
iz 16 feet which has been s distinet handloep to shippinge Noreover, expow
sure Vo the open ses has necessibabed loss of bime in putting out to sea
during storms and in some instances was responsible for less of life and
propertys At present a breskwater is belng constructed by the Federal Gowve
ernment for strabegic purpeses which is expected ultimately to provide an
adequate and protected harbore Thus shipping will be much stimmlateds

The following table shows the tonnage and values transmitbted through
the harbor in recent years.



Yeur Tonnage Talue

1821 29,659 1,278,700
1822 38,854 2,560,878
1923 48,260 3,472,500
1924 50,146 4,202,712
1826 68,600 5,332,903
1926 68,5185 5,860,449
1027 81,915 $,920,2086
1928 75,961 5,869,199

The outgoing commerce consists principelly of lumber and deiry prod-

vets and the incoming commerce of petrolewn products and general merchandise,

Climatic Conditions
The climate in this parb of California is essentially humid and beme
perate, Snow rarely falls along the coast and in but small emounts. Baok
from the coast the climate is differemt, there being an inerease in tmperéw
ture and humidity and comparatively little wind. The fempernture is control~
led largely by altitude. During the sumer, temperatures in the interior
valleys sometines excsed 100, Wights, however, are cools Winter temperaw

tures below zerc are uncommon albthough some hauve been recorded.

Precipitation Datet
Crescent City (Del Norte County) Mean summl (1885-1923)  74.8 in.
Heppy Cemp (Siskiyou County) Br (191541023) 3949 ine
Yonumental (Del Horbe County) " i {1504-1910) 109.) in,

Orleans (Humbol‘b County) " i {1885«1923) 4848 in.

' At the sbandoned settlement of Mommental cocurred the maximum re=
corded annusl precipitation in California, 139.2 inches in 1907. The
greatest precipitetion is seen to oocur over the ares of the elewmted land
surface back from the coasbs Farther inland as at Happy Camp the northw
south ridges of the Siskiyous have caused a diminubion on prescipitation.

}‘x}ay, Po Uey Climatological Date, Sects 16, Us £« Depte Agric.
Weather Burean
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Snowfall: ,
Honumental Hean (stuwmj 12642 ina
Weitohpeo L {1900-1917) 5145 ine
Youngs Talley® {1918-1917) 316 ine
Temperature:
Crescent City Mean syl (22 yesrs) 5241
?‘ e %ﬁz
T oMine 44,0
Highest 102
Lowest 23
orleans Mean anmusl (18 years) Bfed
" Haxe 7348
. Win. : 4542
Highest 117
Lowest 18

. ‘.ﬁ}fwsé figures illustrate the general increese in temperature inland.

At Bappy cmpz the mxirmn temperature is sbout 112, the minimum about 4y
Fogs are common &b amaeeﬁt by, which is second only to Bureka in

avernge pumber of deys with Ol duoh or more of preeipitution. The average
for 24 yesrs is 113 days oub of the year with «01 inch or mores The pro-
veiling wind &irw&;ian at Crescent Clty over 24 years is south in all months
&xeayting‘ March, Apsril, Moy, snd June, when it is northwest, a fact to be
borne in mind in consideration of the cosstal platform sand duness

 Vegekation
| A grest proportion of the reglon is clothed with furast Lrees aol
brushe The extreme variety of siimabe frém the belmy coastal plains to the
gubsalpine peaks of the inberior fosters a myriad of plant species, Thus
there is an iéaal merging for i‘iém#' of naﬁham and southern provinces.

Graves of redwood (Sequoia sempervirens) occurring on the Crescent City plat-

form arc near the wortheromost renge of this imporbent tree, From the north
have come the Alaskan cedar (Chamsecyparis nootimensis) and the dwarf juni-

per {Juniperus sibirdca)e The ocvasionel occurrence of the latter on the

iﬁaaﬂw, As Cuy blusprint
Subcliffe, B Me, District Ranger, Porsoml communication
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higher peaks marks the southern limit of thic typicelly eretic specioss
On the river flats and b lower elevetions vaks (Quercus) are come
none Both hers and at moderate elewtions yellow pine (Pinus ponderosa) and

sugar pine (Pinus lavbertlana) stands occurs In most of the higher districts

of the Siskiyon peaks are scatbered stands of mixed types including Douglas
fir (Psevdotsupga taxifolia), Port Oxford ceder (Chamseoyparis lawsoniana),

western hemlook (Tsuge heterophylla)s white pine (Pinus mentieola), white fir

(Abies consolor), noble fir (Abies nobilis) end occasional Brewer (weeping)

spruces (Pices breweriana). This letter is found only in the Klamath Moune

tains. Among the meny bushes of this repion are rhododendron, manzanite,
nountain balsan, snowbrugh, and sandalwood osks ,

In the extensive burned areas clesely spaced ledgepole pines (Pinus
contorts) and knoboone pines (Pinus attenuate) are clustereds Well nigh ime

pasgable thiekets of menzanite and other bushes sre characteristic. Huoklew
berry, Oregon ’gmpe,. and thimble berry plants are oommon.

The thick vegetation of this region is of unusual importance. In
the first place the fidelity of detail on the topographic wep is impaired by
groves eaf‘nmxglaa firs The individunl trees are from 100 to 150 feet tall
and by their concentration in depressions they tend to obliterate relief.
This condition is sccentuated by the fact that the contour interval is 100
fecte ‘

In the second place the vepetetion is a serious, well nigh imsure
mountable impediment to crossecountry travel. Thickly matted brush areas
make progress minfuliy slow. lastly vegetation effectively masks contacts
and exposures of bedrpck in most places.
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Faunat
In view of the relative lack of importance of man and man's work in
the more imsceessible hinterland, it is interesting to note briefly the ine
digenous mammelien assemblagess Among the smaller forms the rodents are om-

nipresents There are the meadow mouss (Miorotus mordax mordsx), the whitew

Pooted mouse {Peromyseus ms rubidus), the dusky~-footed woodrat (Heotoms fus

cipes) which usually builds e large brush nest at the foot of trees, and the
wesbern bushy-tailed wood rat (Neotoms ocoidentalis) which makes its home in

hollow trees or to the tmw}.ga*s inconvenience, in deserted cabins. Several
members of the squirrel group are present imcluding the Douglas pine sguirrel
(Seiurus douglasii), the silver gray squirrel (Seiurus griseus), and the Dougw

las ground squirrel (Citellus beecheyl douglasii) which makes itself a great

nuisence when any camp equipment or food is left unprotected. Siskiyon Shipe
munks (Butamias townsendii siskiyou) are found universally end are quite tame.

In some favored localities are found the beaver (Cusbor canadensis) and the
poreupine (Erithizon dorsetum dorsatum).

Fur-beardng carnivores frequently attrsct the attenbion of trappers
and %hus provide an inbtormittent voeation to cursory inhebitants of the beck
combrys These include the Paeific fisher (Mertes pemmsnti pacifica), the

northwestern martin (Uarbes caurina), the California weasel (Mustela xantha-

mg},, the Pacific mink (Mustula vison enersumenos), the Pacific raccoon

{Procyon pe pacifien), the little spotted skunk {(8pilogale latifrons), and
the large striped skunk (Mephitis occidentalis).

Other Important smaller esrnivores are the ringetailed cat (Bassar

iscus astutus raptor), Townsend's gray fox (Urocyon o. townsendi), end the

coyote (Canis lestes) which is frequently encountered and more often heard

in the late evenings or sarly mornings.
itn part from Stanley G« Jewobt, Us S+ Goological wrvay
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Among the larger mammels the most numerous and most impordant is the
black-tailed deer (Ododoileus volumbienus) which is daily encountered throughe

out the reglon. Elk, formerly numerous, were reported a few yeésrs ago in an
isolabed localiby nesr Poker Flate. The h&%kz Bear (Ursus) is o very commonly
encountered denizen of the wovded Lrects. Thelr colors sometimes vary to &
reddishwbrown but all are wild and avoid humen beings,

Bobeats (%

Norte County is femed for its wmswally large numbers of the most respocted

allescens) are guite mmevous though rarely seenm. Del

carnivor of the West, the cougsr or mountain lion (Felis orsgonemsis). From
these last sbrongholds of this formidable snimal dozens of z?e&ts are secured
anmally by semi-professiomal hunters. Subsisbing largely on deer they may
be found anywhere in the ares tub though sipgns of their presencs are fairly
numerons It is rare that they sre seen by men wiless freed by dogse During
three months in the field in 1928 the writer observed but one in the open
daylight, in the perenlally deserted Rattlesnske Meadow below FPreston Peak.
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Advance Summery of Geomorphic Fesbures of Norbhwesteramost California

In arﬁm" to sinplifly the complicated physiographic history, the dise
triot will be divided imbo three separate proviuces, the division being baged
on strusture and gm.lagic history. These provinces are, howover, interrelate
ode Sim:a Gratamﬁw and postelrobaceous rocks do not subter into the defore
matlon of the Klamath lfowrtains or oseur save st Ghe coastal belt, we mey ine
for that the region undsrwent profouwnd erosion in the early Terbiary. There
is at present no way of recognizlng interruptions of these earlier sycles of
erosions By the middle of the Tertiary a systen of merthesouth striking
faults had become active and the later history of the blocks thus formed bow
comes legible.

In the first decipherable history of the Urescent City platform, a
surface of low reliel exbended considerably beyond the present Polat St
Georges ovement along the bounding fault to the east led Lo submergence
and deposite correlated with the Empire beds of Coos Bay were laid downe
These are presumably lower Pliccens. 4n uplift and slight tilting of the
block to the northenst exposed a lowelying marine terrece to the action of
the wavess Irosion of the shoreline and progression of marine planation
brought the point of atteck to the scarp of the fault to the esst of Crescent
City, This retrested s short distance but the new shoreline bore the linear
outline impurted by the faults Stacks were developed in the resistant sande
stone at the back of the platforme This shoreline may be Followed northward
inke Oregon where it lies about 100 feet above ses level and close to the
present shoreline. Iu e late stage of this planstion oscurring in the Pleise
tocene, & thin veneer of sands was deposited, Again movement on the fauld
cocurred and t'il.f*tzod the block to the northeast so thet the southern margin
emerged from the sea while the morthern portion becams an embayment. The
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most recent history of the platform is concerned with the filling of this eme
bayments This proceeded through the inorement of stream gravels from the
Smith River on the fmmer margin and through progradation of the heach on ﬁhe
outer margin. As a result of this progradation two fresh water lakes lying
parslliel to the shoreline have been enclosed, Vigorous wave atback is at
prosent cutting beck the southwestern shoreline leaving terrece remmants and
stackss

| The Klsmath oldlend province now varies in elevation from 1400 feet
near the ocoean to over 3000 feet near the Siskiyou escarpment to the cast.
On the Klamath oldland block & region of extremsly low relief, which may be
ealled the Siskiyou peneplein, was developed before upper Niovene time. Sube
nergence of this surface fn the upper Miccene was followed by accunmulation of
Winer beds on the extreme western margine This relationship convinced Diller
of the pre-iimer development of his underlying "Klamath peneplain™s. The
present study conf'irms the former determination of these beds as upper Hipe

cenes Among the forms present in the fauna, Pecten discus is particularly

indicative, The fundamental question relised by this determination is whether
this subsWimer surface is really pard of the general Klamath surface or
whether the Klamath surface is younger snd pesses over the Wimer beds. These
beds are thin surficial sccumulations hence projection of the Klamath erosion
surface From the east to the west with its attendant error will give no ine
dication of true correlation. MNoreover, the beds are nearly horizontal,

thus beveling is not demomstrables Outside evidence is necessary. Thie is
afforded by continuetion of the Klameth surface to the south, warying here
and there in elevation because of local deformation. In the vicinite of

the Bel River near REurekn the surface bevels the folded Pliccene &*siléjaat
bedss Surfaces appsaring at two elewstions here were interpreted by Diller
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as ropresenting separate cycles. It seems probable that the laeck of accord.
anee is due rather to later displacement on faults.

While two nearly sccordant surfaves of differing ages can be recoge
nized in the Crescent City quadrangle it is 4ifficult to ascertain the line
of their juncturs. The underlying Siskiyou peneplain has been parbly ex=
humeds The Wimer beds may have sxtended over nearby level areas of the mar-
gin, bub to the sast a marked velief on the remments withoub w:iémw of dew
formation indicates the presence of an oldland rether than a mxain-a No
remnants of Wimer beds have been found on the oldland to the east of the mars
gin. Instead stresnm gravels socur in shallew wvalleys nobt sccordant with
present drainape or relief, '

We may then summerige the physiographic history of the oldland ares
by pointing out first, the development of a pre-upper HMiocene peneplein,
second, sutmergence with deposition of the VWimer beds, third, differential
uplift with the Wimer beds remaining nesr base~level and escaping removal

while the bask country wes degraded over large aress to low relief corres-
ponding to advanced old sges The truncation of the folded lower Pliccens
ildont beds pointe to an @xmr Pliocene age for this peried of erosion.
The most recsnt history #:i‘ the surface has been concernsd with ite uplift
in the Pleistocens and Recent btimes, First, e broad upper valley was ocube
Then & mere pronounced and repid uplift with rejuvenstion of the stieans
led to production of steep walled inner walleys. Finally, & recent uplift
and envigoration of the stresms has developed narrow gorges in favorable
plavess

the Siskiyou Range itself may be bermed an upland for it has been
elowsbed several thousand feet higher than the oldland te the west by movew
ment along the Orlesns reverse faults The extensively eroded scarp forms

& cloar cub physiographie boundary. The upland iteslf is cuk on orystal-
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line intsrusives and sohists, all of the rocks being relatively resistant save
serponting which commonly serves as the floor of walleys and p&aﬁws A re=
1ief of over 4000 feot existss Streams are subsequent throughout the upland.
Persistent uplift of this region hes led to deep demmdstion. During the
Pleistocens the miie;ya of the subsequent streams were occupied in part by
glecierss Meager ovidence for an early and very extensive glaciation may be
found in the lowsr reaches of the mlleyss Signs of a much more récent snd
less extensive glacistion are found in the Usshaped cross-section of meny
yalleys. The tarms of this stape sre now fillsd and covered by meadows.

The lest and very recent glaciation led te the ﬁawzépmn# of glaciers only
on the higher pesks. These were clifféplacierss The lakes of this stuge
are still open and polished rook surfaces persevere. The most recent svent
hes besn uplift probably regionsl and correlated with the uplift of the
Crescent City giwl:ﬁom and gorgee-sutting in the oldland areas



Previous Physiopraphic Study

pillert in discussing the physiographic history of the Klamath Moun-
taing notes sixbeen distinst stages of development. To what exbent his sew
quence dedused for the whole of northwestern Ualifornis corresponds with

that in the Crescent Uity and Preston Peak quadrengles will be elear thriugh

somparison with the writer's deductions.

For comparative purposes it will be nevessary to take up his sequence

shage by stage:

1.

Be
Sn

4w

Ba

Klamath stapes Hrosion from Boocene to HMlocene reduced Klamath
region to o peneplaine The Const Hanges were receiving Miocene
depositss (Deposits in northern Coast Ranges Pliccene as far as
Ienown. ) ‘

Poat-Klamath faultings Uplifs,

Bellspring Stages Truncabion of the "Hiocene" beds of the northe
ern Coast Ranges to form Bellspring peneplain, "gmaﬁinany cone |
tianous with the peneplain of the adjucent Klemsth Hountsin dise
triet". (Bellspring peneplain considered sz identical with Klaw
moth oldland in this papers)

Posb=Bellapring uplifts. Differential uplift greater toward the
crest of the Klemeth Houwnbteins.

Sherwood stage. Pive hundred feet lower then the Bellspring pene~
plain, the Sherwood peneplain was developed yrimipamy on “goftw
or beds of Niosene age". {Sherwood peneplain m‘b recopnized in
this paper, lower levels locally axurﬁsaa to faulting.) Diller
recognized this surface partiocularly from the Chetoo River south

- and stetes that where the rooks wore hard brosd velleys are only

Ipiller, Je Se, Us S» Ge So Bulle 196
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developments The broad upper valley of the Smith River does not

warrant use of the term.)

Post=Sherwood uplifts Differentiel uplift.

flarberville stages Broad valleys developed in valleys or plalas
of the Sherwood stages (Garberville too far removed from sree
considered to admit of sorrelation with later uplifts.)

Postelarberville subsidences

Hey Fork stage. Valley £illing, estusrine deposits "conbeining

. sharkts beeth and Niosene leaves", (This is far removed in the

0.

11y

Trinity drainage and no evidence is found mear Smith River.)
Post-Hay Pork uplifts Elewabion of 1,500¢ bringing land 600°
higher than at presents .

Continental broder sbage. Erosion of the now submarine Hiocene
border deposibs during umusvslly hizh stand of the lends (Dile
ler points Yo an unconformity between Miccene and Plioccens ab
Babtery Poinbs Due Lo conditions mentioned in the dlscussion
of ei;mtigmyﬁy, it iz no longer possible to verify the presence
of sedimente of Pliocene age near Bettery Polnbs Sediments of

. Ylooene age are laoking here. Quaternsry sands rest directly on

12,

13,

144

Hesozols Dothans)

Post=continental border stage. Subsidence to below the present
levels |

Battery Point stage. "The fossiliferous Pliocens San Diego beds
of Batbery Point near Ureseent City were deposited during this
stage."

PowbeBatbory Polnt subsidence, Subsidence to level of Sherwood
peneplain. '
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15+ erine terrsoe uplift stage. Uplift with terraces developed auk
1,800%, 1,0007, 100%s (It eppears to the writer thet duplication
exists because of separate trestment of coast and hinterlend vels
layss Stages dn the recemt upxif*l: are reflected both at the shore
line and in the interior,)

18+ Coos Bay subsidences

tawsontsl paper on the Geomprphogeny of the woast of northern Califor
pis presents & sequence of events in the Bel River mgim and which is there.
fore not in all respscts accordant with the sequence farther to the north in
Del Norbe Countys
1. Dovelopment in Pliocens time of & prest cosstal pmphm with
sorreletive ascumulation of marine sedimonts. {The Winer wupper
Hiosene beds weve, of course, wukmowns)
2s The oropgenic deformation of parts of this peneplein and the folde
ing of Plioccens strata, the general altitude of the peneplain
where not so disturbed, remeining the sane.
3¢ The reduction of the soft upburned Pliowene shrata to base«lewel,
and the limited exbension of the peseplein in bebween uplifted
blocks of other disturbed areas.
4+ The progressive uplift of this peneplain, with its residual monad-
 nooks, to an elevation for the plain of from 1,600' to 2,100, the
adjmézﬂ: mﬁamﬂm tracts participating in the same novenent .
5. Advance in the new gmmrph&a tsyem to a stage of late adolescence
or early maturitys
64 4 very recont local sag or depression of sbout 100 miles of coast
*Bub one of these stages, the Coos Bay subsidence, is recognized by

ni}.."x.er s being local in charscher
imwmn, A Ca, Univs Calif, Publ; Bulle Dapts Geol. 11241272 {1894)
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adjacent to the Golden Gabs and the consequemt Mlooding of the
strean walleys by the oceana

Absﬁr&eb of Coastal Physiography .

Along ﬁha paa#ﬁ of mrthamlﬁa}.womm extonds an oldlend now lying
at elevations from 1400 to 3000 Peots It has been warped and feulted louslly
and dissected to a stage of late youth.  Great Veshaped mi:{-ﬂg& hawve been dub
by vigorous streauss The nightiest rivér of them all, the Klamath, which
rises southeast c:i:"-ﬁmtw lake in Oregon has its mm*!:h gsome thirby miles south
of the CuliforniaeOregon borders To the south of this mouth the cosst hes sunk,
permitting the drowming of several eresk syshenss North of the mouth of the
Elamath River the shoreline is deternmined by a fsults The landwerd block ha#
been upthrown, while the seswnrd blosk has been downthrown. Marine erosion
has caused some r&bﬁﬁgﬁaﬁaﬁm of the shoreline but the height of the seaward
facing esvarpment (over 1000 feot in places) and the resistence of the rocks
has wede the progress slaw.

The ;alati’?m on which Cresvent City is situnbted has underpone a come
plicated serdes of movements involving both uplift and subsidences This
platform rises to a maximum helght of 76 feet at tﬁa base of the linear es-
corpment to the east which is in line with the shoreline to the souths The
phwiagﬁghia bhistory of the platform may be summarized:

1« Dovelopment of pre-Uppor Wiocene peneplain on resisbant metamore

phic rocks, extending to the seswnrd of Point St. George.

2+ Submergence, deposition of veneer of Upper Mioccene marine sands.

&s Foulbing along Crescent City fault begun or renewed.

4» Differential uplift of the back country, the amount incressing

to the east, imsupurating & new eyele of erosion.
5 Deposition of thin and scatbtered Pliccene merine gediments on the



Ga

Ts

8,

9a

i

i,

12

2B

on the Crescent Ciby platform,

Roduetion of the back cowntry to low relief, the XKlamsth oldland.
Uplift on Orescent City snd coastal faults 50O to 1000 fects
Iate Pliocene.

Cresoent City blook slightly lifted and tilted to the north.
Mardne plonstion serogs softer beds of platform to escarpment
with development of stacks there. Bhoreline north of Sinestin
Peak to the Oregen boundary driven inland from  to 1 mils east
of preszent ghoreline. Deposition of Pleisbocens shoreface tors
race materdals. Possibly delia sendstones and conglomerates
peourring in gap in ridge northeast of Crescent Uity deposited
by Smith Biver st this time.

Uplift of meinland blook about 100 feet. Uplift of Crescent
City blook with tilbing to the north, Hmergence of the southern
portion from the sea.

Deposition of delte materials by Snmith River in embeyment over
northern pordion of the platfform.

Progradation of the western shoreline by longshore drifting and
beach drifting with enclosure of two freshwabter lakes parslilel
to the strandline. Progradation of the shoreline between Bate
tery Foint in Crescent City and the mainland block.
Retrogradation of the soubhwestern shoreline where portions of
the former merine bench sre visible. Isolation of stucks,

Dune drifting with parbial anchorapge by vegetation.
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The Shoreline of Northern California
Introduction

The coastline of northern (alifornis and southern Oregon is one
of remarkable boldness and though crenulated in detail it is regular taken
as # wholes A few prominent headlands project so as to disturb the somee
what rectilinear oubline. Ho great estusries or embayments indent the
land. From Point Conception to Cape Blanco there are but thiee major pros
jeotiongs To the north of Eurels snd the mouth of the Mad River, Trinie
dad Hend extends sbout two miles to the seaward of the general cosstline.
Some fifteen miles south of the California~Oregon line ias Point St. |
George, {rom which a reef of rock projects about seven or eight miles
into the Pacifics To the north of the border there is a broad, general
prominence reaching from Cape Ferrelo to Cape Sebastians Along the
greater part of this shoreline high ¢liffs front on the ocean and are
broken here and there by & valley mouth with a stream.

From Trinidad Head north 68 miles %o the Oregon boundary the rocks
are remarkably uwniform in type snd atbitude. The Dothan formation, which
is corseluted with the Franciscan formation of supposed late Jurassie age,
sonsists largely of mebamorphosed gray sandstones. Hinor shales, cherts,
and Intrusive bodies are also presents. The rooks strike in generasl norithe
westerly and dip steeply east.

While rock structures and differential erosion are responsible
for the positlon of the shoreline in debmil, it is believed that the rege
ularity and linear outline of the shorsline north of the Klamath River is
deternined by a fault. One must, however, use care in postulating relaw
tionship between faults and lineaments of earth features in view of ox-
trome emphasis by Hobbsl.

lﬁabh&, WeHe, Lineaments of the Atlantie Border Region,

Bull,Geol.S00.Ams 15:483-506 (1904)
Barthquakes, New York (1907)
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Johnsonl has cast doubt on the too liveral extension of the fracture theory
of earth lineaments to coast lines.

Mention should be made of the topographic development of the hack
gountry. During the Pliocene an extensive subeserial erosion surface of low
reliof was developed over the northern Comst Ranges of Gai:tfornia and fringe
ing the Klsmath Mountain group of northwestern Celifornia and southwestern
Oregons This surface was characteristic of the old age stage. For this
reason the writer refers to it as an oldland, This region has been uplifted
from 1000 to 1500 feet along the coast and dissected to a stage of late
yoﬁth.-. In figure  the different physiographic provinces are delineated.
The Crescent (ity platform as a portion of the coastal province will be
treated in this section of the thesis, For convenience the coastal physio-
graphy may be discussed in three sections, one concerning the subsided
coast south of the Klamath River, another the upfaulted coast north from the
Klamath River to the Crescent City platform, and the other related to the
complicated events of both uplift and subsidence affecting the anomalous
Crescent City platform itself.

The Area of Subsidence

Just to the north of Trinidad Head and Patrick's Point in northern
Humbolt County, California, the submarine contours swing merkedly toward the
land in a way suggestive of depression of the conbinental shelf. The shorew
line itself exemplifies subsidence. The debouching subsequent streams have
a trellis pattern adjusted to the northwest striking structure previously
mentioneds They have disseocbed much of the country adjacent to their lower
reaches Lo maturity, their hesdwaters alone extending to the region whers

ljohnson, D.%., New England Acedian Shoreline pp. 43-57 (1925)



30

small remnants of the Klamath oldland still exist. The Bald Hills of Hume
bolt County are typical of these remnants.

The largest and in many ways the most striking embayment in this
region is Big Lagoon which lies immediately north of Patrick's Point. Here
the mouth of Pitcher Creeke<liaple Creek drainage system has been inwaded by
the sea. A striking feature of the embayment is its breadth and rather
ghort inland extension, This may indicate rapid accentuation of the founderw
ing near the shorelines It can also be accounted for on the basis of more
effective lateral planation of the streams as they approached closely to the
former base-level, The broad coastal walley would when drowned give the cone
dition found today. The lagoon is asymmetric, the bayhead being located to

the southweast, because of structural control.

-

Figure § Big Lagoon, looking south along a ria shoreline of
submergence in the stage of middle youth of the shoreline cycle.

The embayment is closed by a broad, sandy, and straight baymouth bar
of asymmetric cross=profile, the seaward slope being pronocunced, the bayward

slope being gentle, intersecting the water's surface in sweeping ares.
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The bar is given this cross-profile by over-wash during storm periodss Nuch
wood and debris accummulates on the bayward slopes DNear the north end of the
bar is e tidal inlet which is open during exceptionally high tidess

The seaward projecting spurs have been trumcated by wave attack and
are beautiful ammi:lea of cliffed headlandss Their regularity in seaward exe
tension may not only be due to characteristic wave erosion but also to fault-
inge In this case the shoreline would not be one of simple subsidence but
rather a ooinpound ‘shoreline, a neutral shoreline with subsidences

In this connection a pecullarity of the bayhead region may be mene
tioned, notably the minor development of waste accumulations. Bayside beache
es are practically non-existents The bayhead delta and marsh is relatively
smalle If faulting had in part determined the position of the headlands a
later stage of youth would be stimulated than asctually exists. However, one
must not overlook the fact that the creeks themselves are smalls

Stone Lagoon, the drowned mouth of MeDonald Creek to the north of

Big Lagoon, is longer and narrower in its proportions, Its long axis alseo
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Figure € Stone Lagoon, looking southeast toward the bayhead
delte and the mouth of McDonald Creek
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also extends northwestorlys In the presence of barrier bar and bayhead
mayrsh it resembles Big lagoon. Another smeller though similar lagoon, Froshe
water lagoon, lies immediately to the north. The shoreline in this visinity
iz in the youthfful stage of the shoreline cyoles

North of Freshweter Lugoon is the mouth of Redwood Creek whose course
is in general northwesterly. I6 reveives the waters of Prarie Creek which
flowe southward closely paralleling the shoreline to the north from a mile
and & hall to two miles inland. This coastal area is lknown as Gold Bluff.
Prarie Ureek receives most of the drainage of the entire coastal area for the
streams which drain down the ses ¢liffs are few and insignificants The mouth
of this coreek system has been silted up, presumably through diminution of
gradiént because of subsidences Gold Bluff itself although the result of for-
mer uplift, probably on a feult, may have shared in recent subsidence because
the mouth of the great Klamath River to the north is drowned.

The Rlamath River rises inland in the drainapge basin feeding the Klaw
math Lakes of Oregon snd flows through most of itz course in s steep-walled
canyon. The Klamath Mountaine flank it on either sides The writer believes
it to be entecedent through this regions This is significant in sccounting
for such s large stream having ite mouth on such & mounteinous coast, Some
deference, Imwwer; is shown to structure end in the stretch from the mouth
of the Trinlty River to the Klamath¥s mouth at Requa it has the northwest
strike of the smaller stresms, The last twa'mﬂas of its course is definites
ly embayed and 2 number of sandy islends testify to it diminished transporte
ing powers Tha embayment is closed by a baymouth bar having o tidal Inlet
near its southern extremity.

Thus from Trinidad Hesd north to the mouth of the Klamath River the

most recent movenment of the coast is one of subsidences
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The Uplifted Coast North of the Klameth River

From the mouth of the Klamath River northward into Oregon the most
recont movement appesrs to have been uplift. The exceptionally rugged
eoast extending northwerd to the Crescent City platform is due to the come
pound effect of uplift and marine erosion. The sea cliff where it reaches
an olevation of 1000 feet forms an imposing searp. From physiographie and
structural evidence noted about the Crescent City platform it would appear
that the oliff face was once a fault scarp which has gince its formation been

profoundly modified by marine planation.

} \\.

Figure 7 Looking south along the preecipitous northern
California coast line, Flatetopped surface in left
foreground 1000 feet above the sea.

Adrplane photo by writer from altitude of 4000




k. i 4 A The cross profile of the coast
— |
/ \l line accords well with that de-

PSRy veloped in the accompanying figure
8, illustrating a neutral shoreline

//
o
Lrw/ of faulting. The fault surface in
[ ‘ " the present instance has been oblite

L_ ., erated by marine ercsion and wee-

thering. In detail s crenulated

Figure 8 Profile of a fault
ghoreline, MModified after Johnson pattern is developed., This is il

lustrated by figure 7 on the pre=
vious page. Roocks lle immediately off the strand line, BSlides are cone
tinually carrying down portions of the ¢liff to the sea, This feature has
been annoying in many instances to those maintaining and using the Redwood
Highway which follows the ¢liff for some distance. Imnmediately inland from

the ¢liff remmants of the Klamath oldland occurs This surface must necesw

b .

Figure 9 Looking east at the sea oliff three miles south of
Crescent City from an elevation of 4000 feet over the Pacific
QOcean Alrplane photo by writer
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sarily have been developed near baselevel and its present elevation of 1400
feet in places gives an ides of the magnitude of recent uplift.

Horth of Endert's Beach at the mouth of Hickel Creeck south of Cres-
c¢ony City e streanm terrace, in part rock cubt, is developed ot an elewmtion
of 50 feet. aei‘ax: to figure 10 on the next page. Extension of the terrace
at its present slope would project the former creek mouth at least 700 feeot,
a distance which the aligmment of ‘bha scarp behind the Crescent City plate
form does not justify. The position and slope of this terrace indicate that
the mouth of the strean hss either been uplifted with consequent dissection
of the terrace by the rejuvenated stream or that the mouth was once a con-
siderable distance semward. The former alternstive would imply movement on
fault while the latter would involve extensive marine planation. However,
the propositions are not mutually exclusive, Indeed, marine planation is nee
cessarily significant in view of the fact that the inferred feult is offshore.
Yet, as has been shown, this process could not have solely given rise to the
elewated terrace, The truncation and dissection of the terrace are thus due
to the combined uplift of the seacoast and marine planation.

Approaching Crescent City the Redwood Highway follows along the face
of the sea cliff, Uhen the Crescent City platform comes into view it is
seen that the sea eliff does not curve to the northwest with the beach but
swings northwesterly and meets the shoreline nesr Sinestia Peak. The plate
form itself is a uﬁiqﬁe feature of the northern Californis and southern
Oregon ceoast and will be taken up in considersble detail subsequent to a
brief review of the coast to the north.

Beyoud Sinestia Peak to the north the major ses c¢liffs do not front
on the present shoreline. Rether a marine bterrave lying at an slevation runw

ning up to 100 feet above sea level and warying from & to 4 mile in width
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Figure 10 LOOKING NORTH TOWARD CRESCENT CITY FLATFORM
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intervenes, On this rockecut bench are occasional stackss This former
gtrandline is correlated with that along the east of the Crescent City plate
form which will be discussed later. The terrace perseveres at constant ele-
- yation to a point some seven miles north of the California line and beyond

Brookings in Curry County, Oregon. At a number of places along the terrace
kitchen middens oocur.

The Crescent City Platform ,
The axmaloua Crescent City platform is a suberectilinear marine tere
race varying from the ocean's level to about 75 feet aboves The mean for the
whole platform would be about 256 feets The southern margin is fringed by the
hard, olive green to gray sandstones of the Dothan formation. These project
seaward as a strike reef, the St. George Reef,

Figure 11 Looking down on Pt, St, George from an altitude
of 1500 feets Note the stacks to the right and the dimine
ishing height of the sea cliff to the left
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The relationship of the platforn to the submarine topography about

polnt St, George is graphieally illustrated in the sccompanying chart, fig- .
ure 4. ¥hile the northern portion of the platform is composed of sireanm
gravels the southern portion is largely an ewerged marine terrace sand which
has in part been reworked by the wind. Forests of redwood at one time blanke
gted the platform and remmente are still found. Dumes at Pbs St. George
bear large kitchen midden deposites

 4g 1s demonstrated in other portione of this thesis, the early Tere
tiary history of the Klamath reglon is one of uplift a,nd denvdations How
many eyeles of erosion were completed or interrupted in this long peried
sarmot now be determined. It is known, however, that during a long period
of quiet preceding the upper Miocene s peneplain was developed. This surface
extended over the €re§cant ity fzatfom; Subsidence at this time wes folw
lowed by deposition et least on the oldland block of the upper Hiccene Wimer
maying beds. On the platform these beds or correletives either were never
depouslted or were subsequently swept away. Faulting must have been begun or
renewed at this time along the Crescent City fault for we can distinguish
the subsequent histories of the ragians to the east and the wests On the
Crescent City platform scattered Pliocene marine beds were deposited while
none have been found on the oldland block. The Georglan formation which is
possibly lower Pliocene lies on & northeastward sloping erosion surface which
mgy be observed at wrlous places along the southern mergin of the platform.
On a sea c¢liff at Point St. George thess Tertiary beds may be seen dipping
northerlys Their northward extension wader the surface of the platform and
under Pelican Bay bo the west of it is indicated by fossiliferous fragments
osrried by the waves up t*u. the Talaws barrier beachs This structural and
stratigraphic dissimilarity between the Klawath oldland blook and the Cresg-

cent City platform is conclusive evidence of faulbings
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Either at this tine or somewhat later the Smith River had its mouth
near the middle of the present escarpment east of the platform and south of
its present debouchements Here a delta deposit accumulateds Much of this
ghould dbe at the present time buried on the nearby portions of the Crescent
City platform. rssociated materials have been pregerved in the old chanmel
4 followed by the Redwood Righway as it leaves the platforme Renewed uplift
" | lod to slipping off and adjustment to the northwest striking structure.

B /. - |

Figure 12 Looking southeast from Pt, Ste George. Note the
gentle northeast tilt and the accordance of the surface with
Castle Rock to the right
The platform was uplifted somewhat to the north so that wave action
subsequently beveled both the metamorphosed sandstomes and the soft Tertiary
rockse See Plate § in pockets These rocks becsuse of their wealmess readie
ly sucoumbed to wave atbtack and were part swept away. Ultimately the sea
came to attack the scarp to the east of the platform developed in the previous
large uplift of the oldland blocks Along the coast north of Sinestis Peak

the shoreline was not driven so far inland, a feature to be explained by the



mmo 13 lLooking morth along the Uresecent City platform from

gtack near Pte St CGeorges Shoreline in foreground retro-

grading in Dothan shales and sandstones, shoreline in backe

ground prograding from lake areas FPlatform of marine plana

tion in foreground, dunes in distance :
superior resistance of the Dothen sandstones. With the passage of the Pleis-
tooene the Crescent City fault plane was completely eroded away and the cliff
face receded a distance not definitely lnown at present, presumbly a few
hundred feet.

Subeaerial erosion resulted in degradation of the angular margins of
the escarpment and in the incision of mmmerous ravines in the coastal faces
That these ravines did not completely obliterate evidences of faulting on the
platform is due to still another structural deteil, namely, that the triangu-
lar region east of the face, with the apex at or near the point of debouche-
ment of Smith River and legs along the coastal face and along the Bald Hills,
was 80 tilted to the nmortheast that all the drainage of the blook save that
of the coastal face itself was diverted into the Smith River, The small

streang down the western face have been incapable of extensively modifying
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the topography. As a consequence the face possesses a due north and south
trend up to the debouchement of Rowdy Creek on the platforms There the face
is directed northwest. The angularity of this deflection is probably in
part due to lateral planation of Rowdy Creeks The face as a whole makes an
angle to the striké of the Dothan sandstone. As may be noted in photograph,
figure 14, the linear outline of the escarpment is very pronounced from the

air.
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Figure 14 Looking east over the Crescent City platform from
an elewation of 2500 feet. lNote linear character of escarp~
ment

Some facetbing of interstream spurs has taken place as a result of

marine erosion, Lvidences of this process affecting the escarpment are
definite and ummistekable. In addition to the testimony of the Quaternary
marine terrace deposits extending to the face and the truncated spurs with
szall local terraces, there are a number of isolated stacks immediately ade
Jocent to the face, An excellent example of one rising 756 feet above the

0ld sea floor is shown in figure 15 on the next page.
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Figure 15 Looking north along the former shoreline and sea
cliffs at the back of the Crescent City platform (east)., In
the foreground is seen the sloping littorel area. The tree
covered hillock in the center is a former stack composed of
typical green Dothan sendstone with included black shale
pebbles.

Lenses of broken molluse tests incorporated in the terrace capping
at Battery Point in Crescent City indicate the Pleistocene age of this
transgression.

Pollowing the attack on the escarpment to the east of Crescent City
the platform was elevated slightly and tilted to the north, The general
uplift of the oldland correlated with this movement has led to gorge cutting
by streams. The tilting of the platform resulted in emergence of the
southwestern corner from the sea and possibly the whole southern margin,
However s much filling took place in the southeastern corner because from
Battery Point to the ¢liffs on the east the shore is low and sandy. In
this low-lying filled area drainage is disorganized. Streams terminate hap=~
haxardly in swamps and outflow is by seepage to the nearby ocean or it is

carried by distributaries.
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Smith River began to £ill the embayment to the north with its gra-
vels., In this manner the shoreline was prograded seaward. Deposits in cuts,
natural or otherwise, in this region are clearly fluviatile. In meny cases
they lie nearly at the level of the sea, Along the seaward region from
Sinestia Peak south and from Point St. George north, debris was easily gathe
ered from the soft Tertiary and Quaternary sediments and was distributed by
longshore currents and beach drifting. In this way it is believed that the
Lake Barl area was enclosed partially by spits. At this time the mouth of
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Figure 16 Looking north over lLake Earl

Smith River may have been located ab this embayment judging from the
position of Talawn Slough at the north of lLake Earl and from the depth of
the channel communicating with Lake Talawan., A slight uplift reflected in
8 15' terrace northeast of the present Smith River led to the exposure bf a
new ares to wave action with the result that a barrier bar of sand was
thrown up enclosing a second body of water, lake Talawa. Shifting of the
mouth of Smith River to the north and modification of the barrier by long= ‘
shore currents led to approximately the present outlines of the lakes.

Principal recent changes have been in the nature of aceoretion to mudflat
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areas by minor platform tribubaries and alteration of the shoreline by wind
blown sand,

The prosent lakes are very shallow. Large areas of mudflet and
tule' marsh lie between the open water and the low featureless shore, lLake
Barl probably doa; not exceed 156% in depth while Lake Talewe is even shallowe
er. At the narrows between the two lakes the channel reaches a depth of 20t
The barrier beach which protects lake Talawa diminishes in width to the south
until it becomes about 50! wide. A gradual interchange of waters is pere
mitbted. While the lakes have no large tributaries spring excesses in preci-
pitation may so raise the level of the lakes as to flood adjacent fields.
Hence the farmers about Lake Earl are accustomed at this time of year to exe
cavate a trench across the barrier,

The western shoreline is being prograded at present, The load being

discharged at the mouth of the Smith River is distributed alongshore.

Figure 17 Looking down on the mouth of Smith River from
altitude of 1500 feet

The lower alluvial flats of the Piver are marked here and there by sloughs
reminiscent of former channels.
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The retrograding southwestern shoreline about Pte Ste George has been
| figured in the early discussion of the Crescent City platforns It remains
'ummmmhmmwammm.m
1y, tho wind, Sand is plentifully afforded to the northwest winds and 3t 1s
mwummmm. Perfect Ssharan scenes may be

| observed in this very humid clinate bub a few niles northwest of Crescent

© Gity. Hear Pta Ste George o water filled depression between dunes is known
i‘iuvmw@anmmmmmmmmmwmmu

mﬂww:{xmmmhmﬁ Profile mm
prevailing winds from the northwest.

| form and may have been largely developed in the time following wplift of the
~ platforn above sea level when abundant supplies of loose material would be
~ at hand but before the forest cover could gain & foothold, The pra ent free

west of Lake Barl, the remaining dune country being anchored with brush and
. trees,



46

The Crescont City platform being itself in the youthful stage of the
oycle chronicles the most recent comstructive geologioal events in this pore
tion of Ga&ﬁ‘émﬁag The back countyry to which it is intimately related, in
its more recent history, chronicles & period of profound erosion. We must go
back inte the :?eri;iam for the story of its comstruction.

The Klamath Oldlamd

The Klamath oldland of the ares wnder consideration occupies the |
rogion lylng ‘bem the Pacific cosst escarpment and the Siskiyou esonrpment
to the easte The latber is not & simple straight line but is frequently are-
guntes It marks a definite topographic break which coincides with e lithologe-
je break and is interpreted as a fault, Remnants of the Klameth swrface do
not ocour to the east of .ﬂ: although some high lying areas oveur to the west.
The presont elewmtion of the surface vearies from 1400' west of the Bald Hills
to 3500% along the Siskiyou escarpments These fipares do nob repreosent ore
iginal differences in elevation, Tor mo part msy be ssid to be undisturbed,
Horeover there has been peaﬁwmmm’ tilting to the west. In aan%méié%mw
tion to Dillerts brosd use of the term "Klamath-peneplain®, the erosion sur-
face herein designated "Klemath oldland” is restricted to the reglon above
mentioned which is the type locality.

For conveniencs the discussion will be divided into two parts, one
of which will concern a small fault segment with e “amewim{: different hige
tory, while the other will treat on the festures of the principal ares.

The Milk Creok Segnent
Betwoen the Pald Hills and the ocomstal escarpment is s large area
which shows on the average of less than S00' reliefe Its elowabtions rum
from 1000* to 3400' and appenra to have been considered by Diller as a part
of hie Sherwood peneplein. 7The low rellef stands in oconbrast bo the cus-
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tomary 1500% o 2000' relief toward the interiors Horeover, the principal
stream, i)l Creek, pursues a general northeportheasterly course wheress the
Dothen sandstones strike northwesterly. It thus appears hardly possible
that this should be primri:& a subsequent stream. Its anomalous éira@tia&z
eould hardly be d@riw& from superimposition in view of the faot that no
soft overburden ocours over the Mesoxoic rocks as remmants, As & metber of
faet we might reasonably assume thet the drainapge was originally (i.e. dure
ing the last stages of oldland development) Irom the ares of high relief di-
rectly to the ocean. ‘mﬂsaaé of this east Lo west trend the western tribue
taries of Mill Creek carry the weber from the very crest of the Puoific
goeen escarpments An emample of this is noted in traveling over the Hobbs,
wWell & Company lunber railroad shown on the Crescent City Quadrangles Vater
that is less than a mile from the sea mmst flow torbtuously sround through
Kikl Creek into the Smith River and thence portherly to the worthwest corner
of the platforms In view of the conditions just eited Mill Creek must be
resgrded as essentially o conseguent stream whose course on the oldlend sure
fave was determined by the slope given the fault block. Additional physio-
graphic evidence for this feult will be taken up topgether with strabigraphie
rolationships wnder the subject of structure., It should also be added as
confirmatory evidence that beth from pointe of vanbtege on the ground and
from the air the plane that would pass tengent to the hilltops would slope
north by northeasts ZThis plane is not debermined by smecidental degradation
but lies at or wery near the former land surface as shown by As water round-
ed pebbles of the oldland cycle on the flat top of Child's Hill, elevwstion
2291%, B deoply weathered schist on low lying ridges of Bald Hill, and C.
by large flats on these ridges at elevations of about 1400%.



The Klameth Oldland Proper

The Klamath oldlend is s well developed erpsion surface exbending
gver o portion of northwestern Californis and southwestern Oregons In the
strich sense of the work it was not a peneplain ag has been so frequently
ghated buk raﬁhar‘ & surface in the old age stege of the physiographiec oyeles
1% possessed considerable relief smounting with certainby to 500% ro 600%.
To the northwest it was hemmed in by the Rogue River group of the Klemath
Mountainsg, to the east by thnk Sigkiyou Mounbtains while betwoen the two groups
& portion of the oldland extended into the walley of the Illinols River and
the Rogue River drainage systems The exbent to the south is wﬁmm to the
writer although he believes that the Bald Hills of Humbolt County are & cone
tinuatlion of the Mttlanmkmﬂw Mountain series of surfaces. The accordant
flat sumndts of the Coest Hanges oveurring between 3000 to 40007 which are
to be sbserved from Bear Ridge south of Ferndale on the Bel River sppear to
be a related surface.

The surface occours over & larger ares end is In a better state of
preserwtion in the Preston Peal Guadrangle than in any other aree mapped
topographicallys Here the northesouth drainapge hag separated a mmber of
broad flat-topped ridges, Townrd the coast on the north the surface appears
ot High Divide at an elevation of 2200' and slopes pently to the south down
Hyrtle Creek Ridge Lo an elewabion of 1800%, To the south of the Smith Riw
er the Bald Hills at 1020%, Child's Hill at 22007, Little Rattlesneke Houne
tain at 3000%, Ratblesnake Mountein st 3600Y and Red Mounbain et 4305 cone
tinue the rises To the east of this group and at the morth of the shoeet
Pine Flat Nountein with an elewsbion of 2500' is & large typical plateau
vemmant with a porfectly flat tops Uortheast of this across the North Fork
of the Smith River, Oregon Nountain with an elewetion of 5100' oscurrss To
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Figure 21 Looking northwest over the flat top of lLow
Plateau from High Plateau Mountain

7

Pigure 22 looking south from the center of Low Plateau.
A characteristic scene on the Klamath oldland, The
gentle undulating topography completely obseures the

600' chasm of the present cyele between the foreground
and the background
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the south is Low Platesu at 28007 and High Plateau HMountein at 3400%. To

the west of Pine Flab Mounbain is Brushy Ridge &b 2500%'s BElk Camp Ridge at
3500% is park of the Hish Ploteau system of heightss South of the Smith
Biver, French Hill at 2000' is a pronounced remment. Lower Coon Mouwntain ab
2700 and Haines Flat at 2200' lie to the south. Easterly the surface rises.
FPordon Houmtsin with an slewation of 4170* must have been a pronounsed elevap
tion ¢n the pldland, Upper Coon Hountain adjscent to the north at 3700' 4a
on the surfaves To the south of Gordon Mowntain the ridge drops in elevation
and immediately above Medrone Camp & flatwtopped spur at 25007 is covered
with a sprinkling of rounded grayels. A small flat remnant likewlse ocours
directly east of Madrone Camp at an elevation of 35007,

Yorthward into Oregon the surface rises and Keeps to the east of the
high elevations in the region of Cheteo Peak and northwest of Sanger Pesk.
The Baldface Cresk Rdige remmsnte nesr the Curry-Josephime County line lie
at an altitude of aboub H300! whils Rough and Ready Gmk Ridge rums sbout
35007, Josephine Mountain just north shows & development of the surface on
its south slope at 40007, Eiamﬁré in the Kerby (uadrangle as at Gold Basin,
4000 {123952+, 42018%) and st Swede Basin 35007 (123941%, 42023') remnants
near the same general level.

In the southwestern Curry Coumby some sevordant flat-topped ridges
mey be noted swinging southwest of Cheteo Peak, &s for example Paocksaddle
Mouwntain, bubt the aree was not studied in detwll becsuse of the lack of 2
topographic nep.

That these surfaces are indisputably erosion rements of a former
stand of the land iﬁ evident from their lurge areal extent and basin shaped
tops, evidenves which are not obliterated ér ninimized by the deep canyons
which have been inclsed between them durding the present cycle. We hawe then,

not merely accordant ridge crests bub accordent platesus. In the region of
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Pigure 24 Looking NW over Pine Flab Mountein from Low

Platesu. level charscter of surface emphasized. Brushy

Ridge rises above lewel slightly in cenber baskground

snd beyond the Chebeo Mountaine,
oldland development, panoramss (see Figure 23) emphasize the gentle relief
snd indeed frequently minimize features of the present cycle. |

Again the presence of rounded grevels on some of the surfaces is

sonclusive evidence of former drajnage on the surface. Vhile streem gravels
would seem to be the most ephemeral aypuﬁ:mws of & land surface in view
of thelr positions in depressions first atbacked afber lowering of basew
leyel, there are & number of such socurrenses. On Child's Hill as has been
mentioned waterworn pebbles are scattered on the top. A similer instance
wag noted on the ridge west of Medrone Camps. In both cases the constibuents
wore derived from foreign rocks, On Elk Camp Ridpe an isolated smell pateh

of cemented conglomerate geours at an elewsbion of 3300%,
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Klamath Druainage

setual stream channels ars to be noted et the French Hill Mine which
is cavrying oub placer operations in the old gravels. Here a soubhwest
striking wlley on the formor land surface reteins o remment of valley stresm
debrigs This is composed largely of cobblestones with frequent bowlders te
8 depth of some S50%s It 45 overlein with stream sands and fine gravels. In
reports of the Californis State Nining Bureau by Watts and others the depose
ite are believed to be part of & geries of Uretaceous shoreline deposita.
Aside from the fact that the deposits ave not marine, the impossibility of
Urebaveons shoreline grevels persevering on the oldlsnd surface will become
apparent in the geologic history. This confusion presumably arose from ere
roneous sorrelabion with the supposed Crebtaceous vsharﬂina conglonerates of
the Waldo district in Oregons

French Hill iteelf has little relief on top and is brokex by low
rolling hills. Towerd the cast end of the hill the old wslley gives the
surface a basineshaped appearances This southeast directed wmlley is acw
tually = henging valley. The break is -m‘h well morked bevsuse of some down
gubting on the hill itself bubk the pradient shows a somewhat sudden increase
where the stream passes down the south side of French Hill and inte Creigs
Crook belows The walley is hanging by wirtue of the superior corrading pow-
er of this rejuvenated important ‘%ributnry; In the hanging walley the gravw
els have a dip to the southwest of § degreess It much be borne in wmind,
however, thab this angle may have been accentuated by postedepositional tilt-
ing. The gravels are cemented locellys« They are of many rock types. Hetae
peridotite and serpentine gravels are so thorouphly weathered that they may
be erupmbled in the hande They are ususlly saturated with water and when exw
posed to the sun they shrivel and bresk sutomuticslly. Diorites and related
rocks are fairly plentifel. There is s considerable amount of Jusper and

cherd .
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Pigure 26 French Hill Mine: 0ld Placer workings in Klae
math oghnd stream conglomerates, here seen dipping
about W

In the old ocut on the Premch Hill Mine property the sediments show
marked directional tendencies. Shingling and warious current arrangements
may be observed, lLenses of sand and fine gravels occwr between the massive
gections of cobblese Ilarge bowlders are not wmsual, The materials are
strikingly heterogeneouss In places carboniszed wood lies in horizontal po-
sition in the finer sediments and indicates the occurrence of local eddies
and back-waters.

The reasons for believing in terrestrial origin may be sumarized:

1 Confinement of the gravels to well defined channels

24 Banking of the gravels on turns

3+ Distinet shingling

4+ Pockety ccourrence of gold as result of current irregularities

64 Great wariety of rocks (In marine area receiving conplomerates
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the more friable tend to be pulveriged. Rocks such as serpentine
eould not exist long.)
6+ Presence of wood (Although by no means conclusive, the osocurrence
of concentrations of wood favors terrestrial origin.)
s smrity of gravels
On Heines Flat to the south of French Hill another southwest striking
stream channel may be noted, Here the bedrock is dacite porphyrys The sedi
ments occur in a broad depression and eppear to have been 35-50' in thicke
nesss At the bottom is fine gravel with some coarse material, then about 3!
of cobbles followed by about 2' of sandstone which dips about 10 degrees to

the southwest. A considerable thickness of sandstones and gravels have been

e

N

Figure 26 Looking North up old placer workings of Haines Flat.
Strean alluvium of Klamath oldland

carried away by running water at this place on the depression. The sedie
ments are finer than those of Fremch Hill and seem to be fairly well sorted.
All the larger stones are well rounded but no more so than in bars of the



58

present Smith River. A1l the types of rocks found in the neighboring terw
ritory are found in the gravels imcluding metaperidotite, dacite porphyry,
diorite, slate, and guartzite. Oume bowlder of rhyolite porphyry is somes
what hard to scoount for bub it may have been derived from dikes of the Gale
ive, The memparijﬂgtita cobbles bave a nobeworthy pesuliarity: they show a
concentric ring of weathered materiel ebout ¢ inoh in thickness on the oubw
isde separated by a veinleb of guerts from the inside. It is possible that
this phenomenon was caused by processes of hydration, belng continued for o
cerbain lemgth of «bim& followed by mineralizing sctiviiy whieh filled the
erevice beneath the expsnded shell.

Conditions whioch perhaps eppose the terrestrial idea of origln are:

1+« Rowndness of bowlders {dubinua)

2+ Thickness

3+ High angle of dip

44 Extension through range of elewibions

8. Crousbedding not observed in sandstone
On the other hand:

1. Gravels are poorly cemented

2+ Some bowlders are subangular {(inwalid)

3+ Bedding is present although not sharply defined

4, Some tendency boward shingling

5. Presence of horablende (altered) and decomposed feldspar in
sands indleating short transportation

8+ Bend praing angular, little quartz
7. Positions in depressione
If estuarine with no major stream enbering it, sedimente
would be fine

8+ Only fossils heard of in any surifercus gravel occurrence of
this cycle were in bowlders derived from sarlier formations
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9+ Depth of weathering of bedrock in most places not attributable
to post-gravel weathering

These two valley remmants (French Hill and Haines Flat) which hav§
fortuitously survived the subsequent erosion are the only oclews of the
earliest drainage found by the writer. They indicate southwest flowing
streams. Incongruity of present trunk drainage with this southwest drainage
is apparent. It would thus appear that posteKlamath deformation has ele-
vated the southern districts so as to impose a general westerly direction on
the streams. This wuplift is emphasized by the gorge of the Klamath River

between Somes Bar and Orleans to the south.

1

1
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Pigure 27 Looking Northwest over Pine Flat liountein from
Low Plateau,Chetco Mountains in right background, Gorge of
Horth fork Smith River right foreground., Terrace in center
and upper valley.
Two cycles in the development of the post-Klamath surface drainage
may be noted. The earlier led to the development of broad gentle wvalleys
across the broadly warped oldland surface, The time given this stage was

sufficient to form valleys from 200 to 300 feet in depth and a mile or so

in width, ¥hile not evident on the topographic map a broad gentle upper
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glope of the Smith Riwver wmlley mey be noted in the field. It is partice
ulerly well developed on the upper morthern face of Coon Hounbain. See
illustration. Bub the wost striking eonfirmation may be seen from ths air,
Fron sbove the hills back of the Urescent Clity platfern a very broad upper
valley with gentle sidewsll slopes mey be seen following the course of the
Smith River.

A prouounced repewal of vigorous downoutbing hes led to the steep
walled willeys and canyons of the present sycle, These features ave em-
phegized by the sketeh erosseprofile shown below. A wvery recent trenching
of the walley floor bas taken place in mmsr placaes probably in response to
the very revent uplift of the Crescent Uity platfors and the back-country

a8 wall,
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Pigure 29 View illustrating most recent gorge cutting.
Looking east at junction of Middle Fork and South Fork
of Smith River. Bench at extreme right rock cut and
of about 50 acres area, Continuation on center tongue

in background. Hedght of ¢liff 20 feet, depth of water
15 feet and over.
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Age of the Klamsth 0ldland

Opinions differ concerning the age of the Klamath oldland, Lawson
advanced the view that the surfaes was developed in Plipcene time while
Diller held that it was developed in the ¥iocene and proposed a rather
elaborate schene ;f physiographic explanation involving over a dozen movew
ments and stages., Sineethe days in which this work was done, idessg of ane
tiquity of peneplaing have been greatly modified. The upland erosion sur-
face of the Siarra'ﬂayaé& which was regardsd by Turner, Lindgren and others
a8 Creteseous is now believed to ba Pliocene. Blackwelderl has recently
expressed the belief that no present topographic feature is as old as Hiow
cene. Similarly physiographic concepts are being modified in the esstern
United States. The old New England gﬁaapiain once regarded by Davis as
Cretaceocus is now regarded both by himself and others as late Tertiary. In
general the great antiquity of existing surfaces is everywhere doubted in
comecection with Appalachien surfaces, Rocky Mountain surfaces, and Great
Basin surfaces. Ashley®, the State Geologist of Pemmsylvanis has asserted
that no uncovered erosion surface is older than Miocens.

Naburally with this gredual change some of the more ardent propoe-
nents of extreme geologic youth of existing features have guestioned the
validity of Dillerts viewss In the present study certain date were obtained
which are significant in the discussion, dats which explain the deductions
of former observers while to a vertain extent reconciling and simplifying
them. Thus the results obbained from study of the welledefined and olnssi~
eal yob little known erosion surfuces of the Hlanmath region have an imporw
tance to fundumental concepts of the science ag a whole ag well as to the
analysis of a restrichbed area.

lgiackwelder, B,, Abst. p. 14, 2Bth AnnMeet.(,S,:., Cordilleran

section (1929)
2ashley, sbst. 43rd AnnJicet.G.8.4. Toronto {1930)
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Diller spperently piuned his faith in the Miocene age of the
Klamath surface on the occurrence of the marine Wimer beds on the western
margin of an erosion surface. If these beds were deposited on the penew
planed surface they must elosely follow maximum develapment and therefore
give« the ninimm cf sge possible. His best date of age provided by Dall
and Knowlton indicated that the Wimer beds were Niocene, His dependence
on this is indicated when he soncedes: "If the Wymer beds should be Pliow
cene and the Hay Fork later than Nioeene then the Hiocene would be largely
excluded from the sequence,"l

In taking up this point the writer came across a new source of
information, namely, the occurrence of Wimer beds on the northeast face of
Bald Hill. Fortunstely, they contain a fauns with a mwore restricted range
than that st the type locality. One form perticularly, Pecten discus Conrad

{known slsc by = mumber of synonyms, Pecten {wqaigwﬁan) andersoni Arnold,

Pecten raymondi snd var. pabloensis Clark) is confined to the Miocene. It

is especially abundant in and characteristie of the San Pable Group {(upper
Kiocene) but is also reported in the Monterey {(middle Miocene). The fauna
at present kxmm frow the Wimer thus corroborates Dall and Knowlton. The
field relationship of the Wimer beds ls indisputable. They lie as Diller
indicated in thill and scatbered patehes on & relatively level surface. On
Hyrtle Creek Ridge which rises to the north the sediments are occasionally
swopt off the surface exposing serpentine or whatever the wnderlylng rock
may bes On the Bald Hills the beds hawve been protected to the west presum-
ably by faulbing agninst the serpentine of the hill and reach a thickness
of about 200 feet. The contact surface is somewbat irregular indicating
relief of about 100 feeb., See plate 8, in pocket,

piller, J.5., U.3.G.8, Bull. 196 (1902)
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These relationships verify Diller's view that a peneplain existed in
this region before upper Hiccene times We may desigoate this as the Siskiw
you peneplain since it is so far as known assocleted with the west flank of
the Siskiyou Renges As will be indicnted it is impossible Lo establish the
former extent of the Siskiyou peneplain because of subsequent erosion.

The quastion of the age of the swface deseribed in o preceding senw
tion of this paper as the Klamath oldland then depende upon correlation with
this subeWimer surface. If they ere the same as Diller believed the oldland
is undubitably Miotenes In treabing this point we must teke up erxternal
proof since several sircumstances preclude determinetbion of whether the olde
lend surface represented by tablelands between the Siskiyou front and the
westernmost, Wimer-capped ridges pesses over or under the upper licvene ma~
rine deposita, In the Pirst place, undulations and relief of exisbing reme
nanty de not furnish an adeguate plane for projections In the second pluce,
the Wimer beds are so thin that they subtend an almost fmmeasurebly small
angle. Finally, the position of the beds themselves being almost horizental
deprives us of the conclusive evidence which inclination and truncation
would presents So far as field evidence in this locelity is concerned it is
snbirely possible if not probable that the oldland surfsce as a whole was
developed over them. Diller sppsrently sssumes the labter bub does not apw
preciate the sipnificance of his following stetement: "The dislovation of
the Hioccene sediments brought them up to the see level, bubt does not appear
to have raised to sny considerable extent the Klameth Mouwntains region, for
the plain eub upon the seft, Hilbed, Miéeana beds during & relatively quiet
epoch frmediately succeeding the tilving accords spproximetely with the Kla=
math peneplain” .t

Ipiller, J« Say Us S G4 S+ Bulls 196, pe 48 {1502)
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The external evidence is to be found in the Bel River country of
Humbolt County where Lawson® deseribed & surfree as follows: "The basen
levelling process continved (following post-Wildont deformation) and the
poneplain eas extended in between the bolder mmsses of the disturbed districts
and completely oveér the region cceupled by the soft rocks of the Wildecat
Serioss Afber this interval of encronchnment of the old peneplain betwgen the
new orogenic blooks, the general uplift was inaugurated and has proceeded by
stages down to the most recent times, the uplift in northern Californis being
from 1,500% to 2,100%". It is evident that if this surface may be correlaw
fod with the Klamath surface we have en important time check.

Sdince the writer differs from Diller in the correlation of surfaces,
the latberts views will be scmtini;éaé in the light of accumulated knowledge.
Diller considersd his XKlamath peneplein as exbending from Roseburg, Oregon
to the south of the Klamath River whers the surfave besomes the "Bellsprings
Peneplein®s The Bald Hills of Humbolt County, s platesu ares lying south of
the Klamath River at an elevution of 3,000% is included by him in the "Belle
springs Peneplain”. He confosses to some confusion in distinguishing these
surfaces. "The only point near the coest in California whore the twe plains
have been spearsted is at the northern end of Bear Ridge, which is surmonnbe
ed by an older plain of gentle relief at an altitude of about 2,500 feet,
while on the north slope st 2,000 feet there is & wellemarked plain eut upon
the upturnod edges of the Wildeat series. In Oregon north of Rogue River,
although traces of the second plain have beeon recognized, they appesr near
the level of the Klamath plain and are scercely distinguishables It is pos«
sible, perbaps probable, thet in some cases the lower plain is the same as
the upper, the discordance in the elewations being due to faulting"€ The

liawson, As Cs, Univ. Calif, Publ, Bull. Dept. Geols 11270 (1894)
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The recent work of Hpatsl in the Eel River counbtry strengthens this alterna-
tives "The late Tertiary rocks of these areas appear to ccoupy dropped
fault blocks, which have aequired their present position as a result of de~
formation since the Plioccene series wes depositeds PostePliogene block faulbe
ing, accompanied éy folding of the Tertiary rocks, is therofore believed to
be largely if not entirely the agency deternmining the present dia&:«rimtiaﬁ
and structure of the Tertiery strats of this region,”
when one takes cognizance of the forepoing comditions acceptance of
two none-separable surfaces bocomes éifficult, The writerts cbeservation of
the surfaces does pot incline him to accept separation of the Klamath surface
from the Coust Range surface by any oconsiderable time pericd. The topographe
io map of the Preston Pesk (uadrangle shows flat topped ridges continuing
southward, and graduelly increasing in elevetion., The Bald Hills of Humbolt
Cownty represent a continuation for the sccordance of levels is marked. Bear
Ridge just south of the Bel River and near its mouth offers ancther splendid
view and the erosion surface is clearly defined to the eastward extending
over the morthern Coast Range of Californin at an slewsbion of 3,000 to 4,000,
The weiter, therefore, believes that the surface extended from southern Oregon
into morthern Californie, skirting the high mountsin sreas of the Cheteo Houn~
tains, the Siskiyou Mountains, and the Salmon-Trinity Mountains. This labber
differs from Diller's belief that the "Peneplein” extended to mn slevation
of over 6,000 near the head of the Jalmon River, The writer does not ase
eribe the sccordsnt ridges of the interior to the Klamath oldlend, in fact
he does not feel sonvinced that they asre indicetive of a former surface at
alle Bgualiby of inbterstrean spacing has been discussed in connection with
other areas snd demonstrated to be secountable for accordent riﬁgéa;g The
Ytoots, Heile, 011 and Gas Hxploration in Soutlwestern Humbolt County,

zﬁalii’g UsB oGl Press Hemorandum, lare. 5, 1928
Shaler, WeSe, Bull. G.8.4., 10124576
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fact that all the flatetopped remmants do not lis at a glven absolute elevaw
tion is not considered as indicsbive of differing agess FostePliovene dew
formation snd faulting of considerable intensity is menifest through the yew
tion and probably exsggerates the relief of the oldland. For example, we
have the tilting of the surface seaward and yplift of the surface nesr the
Klemath River leading to the develppment of the Klamath porge below Orleans.
Likewise, faulting has displaced surfoces in the gquadrengles especially ine
vestigateds Ixauples are the down dropped Orescent City platform and the
1ill Creek segument of the Klaseth oldlend which Diller thought represented
part of his later "Sherwood peneplain”.

The surface in the lel River country truncates the Wildeat series
which have e rich fauna, Dall's determinetion of the age as upper Miosens
helped to mislend Diller as to the sge of the surface just as Herriam's core
rect assigmment o the Pliocene gave Lawson an adventege in his summery
statements The more resent work of Martinl clesely correlated the upper and
lower divisions of the Wildeat with other sechionss The upper Wildeat is
sonsidered ns eguivelent to the lerced and upper Purlsime while the lower
wildeat is closely correlated to the Btchegoin, part of the Purisime, snd
to the Bmpire at Coos Bay. The Klamath ercsion surface which truncates
these beds is therefore post-niddle Plioceane.

A eritical question to be debermined is the relutionship of the prew
wimer Siskiyou penoplain to the post-liimer, post-Wildeat Xlamuth oldlands
The possibility that the Klamath oldland is merely the exhwmed Siskiyou
peneplain pust be considereds Several facte militete againet the latbter sup-
position. In the first place, the only Tertiary merine deposits found on
the surface are the Winmer beds which are restricted to s small merginal lo=
calitys Thelir light color, softness, and charscteristic vegetation tend to

Lyartin, Ba, Unive Calif, Puble Bull. Depb. Geols D:260 (1916)
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make them conspiouous yet extensive fleld studies have failed to revesl any
remnants anywhere on the oldlands (It should be here mentioned that Dillerts
Hay Fork looality was not wisited.) The lmmense exbent of the oldland inm -
compardson with the tiny ares of marine deposits supplements the view that
marine beds were never deposited sast of the margin. The second fact demoue
strating the sub-asrial development of the Klawath oldland is the pressnce -
nf stream gravels in the mll&yﬁ of the former cyele, now hanging by virtus
of trumk stream downcubiing in the present cycle. If bhe marine deposits
ever exisbed in these places (eastern Freneh Hill, Haines Palt, ete.) the
subeaerial degradation wes sufficient bto obliterate all signs of the beds
thenselves and the nesrly lewel swrface beneath them. iHence the oldland is
not an sxhumed surface but is rather one developed much later by normal eroe
slon in a hunid climates

The foregoing, it must be understood, applies to the Ulamath oldland
in generals In the Crescent City Quadrangle the Wimer beds were wndoubtedly
at one bime somewhal nore exbtensive. Perhaps they. lapped farther to the
eust on French Hill then they do today and they may have pocurred oun Low Plae
toane They were undoubtedly more exbensiwve st one tome on the Buld Hills of
Dol Norte County and Myrtle Creek Ridge. The actual boundary must remain
indefinite although subjected to the ebove-mentioned finite restrictions
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Resune of Physlopraphic History

Berring in mind the preceding discuvesion, the later physiographie
history of northwestornmost California may be recounbeds The last sediments
favolved in the Xlewath Mounteins deformation here are late Jurassie in ages
The Crotaceous beds lap over unconformably and remain in places ng outliers.
4 long period of dagmd#ﬁim was Insugurated in the Cretaceous and sedinments
were shed to the Ovegon ﬁarsaﬁm goa to the north, This condition was first
recognized by Thamss Condonel Drosion had presumbly after many intermediate
disturbances, principelly of uplift, reduced the northwesteora part of Caliw
foraia and the southwestern part of Oregom to a peneplain (Biskiyou peneplain)
before the upper Hiocenes Submergence and deposition of the Wimer, upper |
Uiocens beds took place. Slight elevetion occurred in Del Norbe County, the
Winer beds lying near base~lovel, while deprescion of southwestern Humbolt
County was accompanied by the deposition of the Vildeat, lower Pliocene, In
the Crescemt City region faulting led Yo separstion of the Crescent City
platform which followed its own history (snte wide)s ibout the nmiddle Pliow
cene renewed uplift and deformation tock pluces In Del Norte saimty the hine
terland was wplifted more than the coastal mergin which remeined near bases
level, Degradation accompanied and followed crustal momeﬁ: and progressed
£111 the intermontane and cosstal tracts of the region as & whole were reduce
od to en old age surface {Klemath oldland)s This beveled the Wildent series.
During pert of Pleistocene and Recent time uwplift end concomitant dissection
took place in three stages. During the lirst broad gentle walled velleys
were carved. The second was repid end proncunced so thet streams carved deep
V-shaped valleyss In the lost stege uplift is causing s slight intrenchwent
in the wlley floors.

lgondon, T., Two Islandse
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Correlation of the Klameth Oldland

Terbtiary erosion surfaces have been recognized in meny places though-
put Californie, Many in the Great Basin have been exposed in section at
least by block faulting. 4 numbor of seattered erosion surfaces of this sort
form a sbage in the sequence of Basin Range development and ars termed by
Davis, the Powell surface. Ea;li@r deformation had produced the soecalled
King Hountains which were reduced by sub-serisl means Ho the Powell surface.
Accumlations of sediments and lawe took place. Later, in the Pleistoecene,
tensional faulting eoeurred producing & reguler northesouth patbern of moun-
tains and intermont basins. Uhile the indefiniteness of age of the Powell
surface mekes corrvelation with the Klameth surface purely speculative, this
posgibility may be suggesteds. The problem of the California erosion sur«
faces including the Slerra Newadan surface, that of the Coast Ranges, the
lichave Desert, the San Bernardine lounteins ~Big Bear Valley romment, the
Peris peneplain, and the San Diego oldland, while too far removed spasially
to allow sorrelation and too intricabe in relationship to permit specific
statement in each case, nevertheless, sugpest the general ides of reducstion
of the greater portion of the Cordilleran srea to low relief during the

Heocena.,
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THE SISKIYOU RANGE

The Klamsth oldland behind Crescent Ciby terminates easterly against
the higher peaks of the Siskiyous at en elevation of sabout 3,600%. 4 well
merked topographic and structural break ccgurs here and to the sast Jagped
pesks rising from 5000* to 7,310' above ses level are characteristic. Their
topography is a:i:%. attributable bo subwserial and glacial erosion in adjusbe
ment to structure. The Orleans fault, a steep dipping reverse fault, seps
arates the two physiographic provinces, To the west o few wmonadnpoke of thew
acidic plubtonics such ae Higgins Wounbain gceurs To the sust no remmants of
the oldland are found unless the eut terrace on the west side of the Haystack
near Sanger Peak et an elewvation of 4,300% is a yaised portion.

In the interior high lying araa: dioritice peaks rise sbove sontact or
gerpentine floored velleys. Topography has a sub-alpine grandeurs The esw
sential key to present day forms Is long continued subwnerdial erosion and
compleotie adjustment of streams to strucbure with subsequent modifilcetion by
glacier action of the inherited basine. The posteglacial bistory is one of
recent uplift end envigorated canyon cubting.

Prew=Glacial Topopraphy

The fentures of the range antecedent to glaciation may be briefly
sumarized. In the first plece, the complebte adjustment Lo siructure aﬁd
the great rellef indivate that the region had reached maturity in the nmormal
sycle. From the fact that no post-Paleczolc sediments ere found in the high
country it may be suggested thub the region has been subjected to intensive
orogende forces during most of later geclogic time. It would thus form the
shable, rigid rempart againet which the cireunlocated Mesozoic strate wers
conpresseds More particulerly the absence of Tertiary sediments indicates

that the region has been high sbove baseslevel at least during the Tertiary
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times Conbinual rejuvenation of the streams resulted in persistent maximum

of reliefs Constent degradation maturally resulted in the sxcavation of the
ignoous and metemorphle complex to a greab dezz’sh. Thus the Paleozoic argile
lites andelawns ocour as isclated roof pendanbs and inclusions in the deeply
degraded b&fshulﬁ.tl;u It was this rugeed and elewbed area that was subjecbed

to Pleistocene glaciations

Peatures of the Glaciation
Clenr Creck Glacier

In the subwnlpine country of the Preston Pesk qQuadrangle many types
of glaciers existed and have lef't widespread evidences of their temancy. The
principal glacier was that of Clear Creek Valley snd it was of the inhorited
dendritic type. Fad by subsidiery glacierets and the Doe Ureek glacier this
body of moving lce profoundly modified pre-sxisting topopraphy. The former
T-shaped velley was rounded to its present Ue.shape while projecting spurs
were elininnteds In the higher portions of the walleys of Clear Creck and
Doe Creek there are grassy mesdows, Young's Valley end Doe Flats, which point
to the presencs 'ci’ blackslopes at one time. Young's lakes to the northwest
of Tl Capital are now in the last stage of filling while about them rise high
precipices, Above the upper lake & considerable amount of debris seems to de
in the proosss of solifluvetion. Noraloal deposits heve in the most plaves
been removed from the walley. However, a lurge recessionsl moreine exbtends
twe miles down the walley from the lower Young'!s lake. It ls preserved es a
rule along the eastern side of the walley while Yo the west it has been ine
cised and reworked by Clear Creeks The till is composed of dioritic bowle
ders showing great variety of size, and interspersed gravels. Ome bloock,
shown in Figure 32,3is esbimsted to weigh 40 tons. 4 large errstic in the
needow of Youngts Valley is likewise shown in an attached photopraph, Fig«

ure Sis
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Figure 81 Young's Valley in the springs The glacial meadow
is inclined to be swampy in the center, with pools during
wot season. 7The stage of redissection has just been reache
eds Note the glacial erratic, The sharp line of demarca-
tion between the trees and the meadow marks closely the
contaot of the fill and the bedrock or shallow soil, The
£ill contains too much water for vigerous tree growth.

Figure 32 Scene on the Clear Creek Valley rocessional moraine.
To the left some of the finer till may be seen. The large
block is some 15* x 20' x 10's I% is epparent that Clear
Creek is not responsible for its appearence here.
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Figure 33 Looking ¥ up Clear Creek Valley from W side Bear
" Hountaine Preston Peak out of view to rights A glaciated
valley of the high Siskiyous,
Another area of glacial deposits exists on the east side of Clear
Creek below Trout Camps Some: loteral moraines are evident extending below
the mouths of tributary canyons. Here again Clear Creek has entrenched it
self between the till and the bedrock to the west,
The plan diagram in the Siskiyou upland portion of figure 20 page
illustrates the former glacier of Clear Creek Velley, and those in adjacent

valleyss
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Bast Fork Glscier

Hore obviously glacial in form is the upper walley of the east fork
of the Illinols Rivers The southern four miles is without a burn or a jog,
& straight, Ueshaped velley with steep walls 1,500' in height. large slides
geour on the eastérn wall at several pluces, the result of overdespening of
the yalleys This walley is lower st 1bs head than the southward directed
Cleay Gre?ak Yalley with which it is in alipwent. The head of Young's Valley
drops several hundred feet to the north into the Illinois Valley. Till has
been thoroughly reworked by the stream in most places, although some huge
erraticos remnin whers they wore deposited. Perraces at 5O' olevation above

the strean in places sre indicative of posteglacial rejuvenaiion.

Poker Flat Glacier
Poker Plat, lying on the enst side of the Biskiyou divide, is in a

region that is loeally rather low in relief. Headward working streams how-
ever are producing high reliel about the margins of the pronounced glacial
action. Foeding tributaries to the Poker Flat glacler along the spur to
the south of Foker Flat have left a number of depressions and lakes include
ing Kelly lake as o record of their ocoupstion. Norsaines of a combined
lateral end Lerminal nature ocour along this spur, one to the east of Mud
Lake, snother in part retaiuning Kelly lake. Llsewhere bare mck ﬂurfaésa
covered frequently with s litber of slate and baselt from Postwglooiasl weathe
ering are charscteristic.

| To the southwest a tributary hanging valley lies at an elevution of
500* above Poker Flats Ifs northesouth direstion is inherited from the
streams which worked headward along northesouth shriking arpgiliites and
cherts. 4 pglence at the sketch nap of the Poker Flat glacier will show ab

once the general relationships.
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South Fork Glacier
This glacier occupied the h%m'bar area of the south fork of Indisn
ﬂr%ezs:. Tributary busing of collectlion are scattered along the east slope of
the northesouth directed Preston diorite batholith and include those on the
east side of Preston Pesk, Copper Penk, El Capitan, and Lookoub Mountain
(Twin Valley)s A number of smell lakes ocour in the highest reaches of the
valleyss Evidences of sliding with sccompanying slump holes in the serpenw

tine are common on the south side of the ridge cunning eest Ivom Copper Feaks,

Dunn Groek Glacier
Glaclers occupied the headwsters of Dunn Creek. Glacial sculpture
ig purtienlarly evident aboubt Lookout Hounbaine To the northeast of Look-
oub Mountein is an un-sawed tarn which may be oalled Lookout lake. This lake
is relatively shallow and silted ups

Broken Rib Glasier
Glaciers having gathering grounds on the west side of Youngts Peak,
Snager Peak, and the esst side of Broken Rib and Wounded Enes Mowmbaing conw
tribubed to the formation of a placier in the upper part of the present

Senper Crecke Sanger Lake is one of the most striking feabures of this aren.

Glaciers about Hear Basin
Bear Basin is itsell a shallow, southward faecing glacial hollow,
The ice gathered here evidently dlscharged into the present welley to the
south, & wvalley also receiving ice from the vieinity of Island leke. The
east-west ridpe exbending from Bear Basin Butte to the west flamk of Bear
Howntain has préaipitmzs northern slopes which are apparently the result of
eirque formation to the north.
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Classifioation of Glaciers as Lo Type

The previously mentioned walley glaciers were all of the inherited
basin dendritic types. These wore coubinuous streams of fce which filled
their wmlleys to perhaps s fourth or a [ifth of their depth. Shoulders, howe
ever, have been oblitersted in the iawe;- reschess The movement must heve
beoen fairly repid in considerstion of high gradient and large mass. In the
sollecting basins themselves, movement was much slower snd shoulders are
preserved as at Twin Velley and Lookout lake which indicate that a good third
of the depth was filled.

The glacier which occupied the north slope of Broken fib Mouwntain afe
fords an esample of the reconstrucked type. A gatheriug bosin ocours slight~
1y to the east of the sunmit which fed to the whole morth upper slopes On
this, ice acounulated and together with that eoming from above passed over
the high procipices Lo be re~collected in the Sanger Creck glaciers

There were & mwmber of small cliff glacliers of the hanging glaclieret
type. Some of them show the most clesr evidences of recent sxlsbences They
may be compared with the Triest Glacier henging above the Aletsch Glacier in
Switzerland. It is found that they too occupy small eircular depressions as
& rule high above and feeding the walley glaclers There are LUSIrous ex-
amples of this type in the western Siskiyou Mowmbtains where Thoy wers develop-
ed in large messure by & lator stage of gleciation of diminishing wvigors The
Devilts Punchbowl on the north side of Bear Hountain illustrabtes a high,
kettle-like, rocke~bound basin of this type. Preston lake, Buck Lake, and
Senper lake also sceupy basins forwerly held by glaclersts,.



Figure 34 Looking southwest over Preston Lake with
Twin Pealrs on the horizon. 4 typiecal tern perched
high above Clear Creek Valley
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PosteGlacial History of Backslopes

T is known theit glaciers sch more wigorously iu their erosion st
the bergschrund than slsewhore and thelt transverse crevasses at poinbs of
irrogularity in the wmlley floor tend to duplicabte conditlons ot the schrund
line with the net Pesult of producing glacinl tvesds. In this ares the glaw
sintion of the labe, recognizeble steges bas mob been exbeusive enmough to
produce steps in the major velley floors. Albeit, the Dovilts Pumchbowl and
the adjacent lakes on the north side of Bear Noumbtain Torm o pater noster of
small sizey UHere elewations of a humdred to two hundred fect separate the
terng oocupying the rock cub depressicns.

The initlel stege of the backslope immedietely succeeding the gla~
cial epoch is charvacterized by tarns, clear and frequently very deep. Talus
and debris have just begun %o fill the tmsin in the early stage. The more
transitory eviderces of placlation ere still vonspleuous, including placisl
soratohes end glaciel polish. The best exsnple to be found {in this avea) of
& backslope in the early sbage is the above-mentioned Devilts Punohbowle
Here the broad areas of roches moubonnses cub on Punchbowl diorite still apw
pear fresh at the surfaces Glaciel polich wes nobed In = few plaves although
it could wot be expected to endure long in a position so exposed to lerge
teuperabure fluctuations and consequent exfollations Sirise ere practically
obliternted, Ousre muet bo exercised to avoid confusion with weathered systens
of Joint crackse The lake is uwnuswally deep, it belny reported by nabives
ot plumb lines 2007 long failed to touch bobboms Another tern in this stage
is Island lake where the wriber observed wertical walls on the east of the
island belng lost to sight et & depth of about 60%s In all probability the
lake hos a maxines depth well over 100's: Buok lake and Sanger Iake represent
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progressively later portions of the early stage.

As weathering ylelds talus which is carried down by solifluetion
and rivulets during storms, the lakes are gradually filled. In the early
part of this median stage the lakes are shallow, sometimes reaching a depth
of 20 as is the case at Kelly lakes Preseott lake is filled with gravel
and debris so that but 10' of water is present. The late portion of the
medien stage is typified by Vhiskey lLake where the lake is under 3' in depth.
The bottom is a fine muok with a high percentage of decaying vegetal matere
ialse The surface is covered with water lilies and their large pads.

Young's lakes are in a similar stage of filling though they were origimally

FPigure 36 Glaciated rock surfaces Figure 36 looking east across Island
below the Devil's Punchbowl Lake, a rock ocut basin in Punchbowl
diorite, South of Bear Mt. Youth-
ful stage.
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larger lakes, To illustrate the late median stage Mud Lake has been chosens
Here the encroaching matte of vegetation and soil has alnost completed the

oooupe.tio:i of the backslopes The fill does not reach the water-level of the

| LESREE | ol

Figure 37 Mud lLake, A tarn showing encroachment of mud
and vegetal material on lake surface, An early stage
in the development of a glacial meadow.
initial stage for solution has lowered the outlet, in this case about §',
With the completion of the fill the ultimate or redissection stage
is inaugurateds With a through drainage channel established the backe
slépe is no longer an efficient settling basin and the point of overflow
is subjected to vigorous corrasion during the rainy seasons. Young's Val-
ley is an examplt of a meadow but little advanced in the redisseqtion stages
As the process continues, the outlet is lowered across the bounding rock

barrier. Poker Flat is advanced in the stage of redissection. Streams are
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removing the £ill and but few remnants of the median surface remain, In the
last stage of redissection the evidences of prior existence of a backslope
are being removed. The final chepter in thies history is recorded when the
valley again becomes V-shaped and the last definite evidence of glacial oo

cupation is boliterated.

Filgure 38 Looking north over rock bar at outlet Poker Plat.
This bar forms the local base-level. Shows dissection of
Poker Flat, MlNount in center foreground and the terrace on
which cabin is situated are remmants of former surface.
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Stages of Glasiation

There were probably two and possibly three distinet stages of gla~
ciation in the Siskiyou Mountelinse. The sarlicst and probably the most oxe
tensive stage of glaciebion ccourred when the stresm developed walleys were
continuons rivers of ice discharging into the breed walley of the Iilinois
River in Oregon, into the upper Smith River Valley, and toward the mouths of
the Klemath River tribubaries, The western wall of the Iliinois River valley
is relatively straight and the broad valley continues to whore the Illinois
River flows west of Bight Dollar Mf;mmim These featurss are in part at
lenst dus to the contact betwoen serpentine on the west (Rowgh snd Ready
Ridge) and sedimentaries on the east in the walley. The outlines of the
sarly glacial valley have, however, been largely obliterated by subsequent
subsacrial erosions The till has been reworked and covered with alluvium,
From the later gold~bearing gravels of southweshern Oregon e number of grind-
ors and tusks of elephant have been obbained.

In the mountains themselves the evidences of this early extensive
period of glacviation have disappesred. Nemewed uplift of the Siskiyou blosk
and canyon outting prodused s drainage adjusted perfectly to struoture. The
socond stege of glaciation led to deepening and expansion of the mountaln
wlleys to a U-shape, a shepe that is rotained in part at least to the pre-
sent day. 7hile not debouching from the mpunbains proper, the lce streams
refched {rom the higher parts of the ares down to an slewmtion of about
3,000 depending upon fackors of rainfall and pesition with respeet o the
sun and prewailing winds., The walley glaclers belong to this éﬁagm Their
valleys lie below the limit of the last glaciation and thelr backslopes are
usually in the redissectlion stage. Exbtensively dissevted Poker Flat and
ineipiently dissected Young's Valley nre exsnmples.



The interwal bebween the second and the last stage of glacistion
does nob sppear to have been long geologioally for evidenves of the wallsy
glaciers are yet clear and the line between the two would be diffioult to
place in some localibies. Uvidences for the last stage are usually fresh.
{pen tarns, in rock ;iapr;&ssions backed By tremendous eirque wall cliffe,
look over bare slopes of roches moubonneess The best éxample is the Devil's
Punchbowl, but Buck Lake, Islund lake, Preston Lake, end others are also
worthy of notice. Glaciers of this stege merely Filled the basiune of the
previous stage, lying as a rule above 5,000% and facing in a northerly di-
rections Without exception they belonged to the glacieret types. This stage
must have been relatively reocents ¥hile there ars ne glaciers al present in
this group of peaks, xénmrdt*if‘t;& 1ie throughout the year on the north face of
Preston Peak and some tiny glaciers exist in the higher Salmon-Trinity Renge
to the southe.

No conclusion as to age of the ﬁ'hag;a other than relative wasn reathe
ed by the writer. Hence it is interesting to compare obserwations with
those of O« He Hersheyl in the region to the south. There he observed evie
dences of three glacial stages which may be summarized as follows:

1. Barliest stege at least ten times snd perhaps twenby~five times
a8 old as the last stage, In this stage glapiers had maximm
lengbh end exbended far down the wvalleys. DUrift of this stage
is largely in the lower reaches of walleys and is covered with
aliuviune It wes & low alitibude glaciation and in apge was ab
least as old as the Illinolan and perhaps as old as the RKansan
glasiation.

2y The inbermediaste glacial stapge was aboub three times as long ago

Yorshey, 0. Ha, Jour. Geol. 1135:431-458  (1903)
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as the last and is correlated with the Towaxn,
3+ The deposits of the last glacial stage in the Klamath Homunbains
fully represents the Wisconsin glaciation. This wms a high als-
titude glaciation and indleabtes an uplift of from 20007 to 30004
between the first and last stages. |
In pgeneral correspondence mey be noted in gonditions and relative

ages of glaciation with the siskiyou ares under comsideration.

Post«Glacial History

‘ The postwglacial history of the Siskiyon region is largely converned
with continued down oubting of the streams. Recent uplift bes Jed to en
trencluent of 25 to 50 feet. This movement appears o have alfected the
whole of the gquadrengles studied for gorges of %ﬁ.ﬁ nature are found in the
wlleys of streams ab present dissecting the oldlend. This uplift is probe
ably contemporansous with the uplift of the Crescent Cibty platform itself.
The stresms of the present dey Siskiyous are kypical of & mountainous traet.
They have meny rapids end falls and are actively corrading their chamnels.

Broader Features of the Peak Ares |

The penk ares iz impressive in ibts ruggedness and grandeurs Cone
nected chalns of poeks form the sides of the walley of Clear Creek which
flows south %o the Klameth River and those of the northward flowing Dum
Crook-Bast Fork of the Illinods River drainsge. As is more clearly pointed
out In the section on strucbure there is complete harmony of lend form with
rock typess The dioritic ress of Preston Peak«El Capitun rises 3000% above
the serpentine floored Clear Creek Valleye. Preston Pesk is s beautiful exe
ample of a horn. Glaciers have attacked all its sides and pgiven to it a
pyramidal outline. Joinbing has principally controlled the faces of the



Pigure 39 Stream erosion in hornblende schist (Salmon)
on Doe Creek in the high Siskiyous.

Figure 40 Pothole with tool on Doe Crecke. Characteristic
cleavage of Salmon Schist in background.

8&
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pyramids Thus the north face is essentially a joint plane. The mass it
self is nothing but a pile of joint blocks still in the main lying in their
original position. There sapped by the action of the ice, great telus
slopes have scounulated.

Tt is readily noted from the panoramic illustretion, figure 41, that
the typical sawbooth or sierra ridge has been produced, The esstern
 eiguille or mein comb ridgel is composed of Preston Peak, Copper Peak, Bl
Capitan, Lookout liountain, and farther to the north Little Grayback., The
western main comb ridge is composed of Presoott Peak, Bear Hountain, Twin
Peaks, the Needle, Youngis Peak, and Sanger Peak. Grats or lateral comb
ridges are not so marked, A rather pronounced one extends esste-west from
Bear Hountein to Bear Basin Butbe.

Bear Mountein deserves partioular attention because of its striking
form. Waen first cbserved by the writer from the side of El Capitan its
similarity to & colossal aym chair or throne chair seemed strikinge Refer
to photo. This resemblance of a cirque to an armchaiyr was noted by Gas-
ta1di® in 1873. The back wall of the edrque, vontrolled by gigantic jolnt
planes, has a drop of 1000 feet.

Characteristic of this aree are the rock bound lakes, the grassy
meadows, the abrupt, pineeclad walley walls, and the pyramidsl rocky peaks
rising above gaps having a typical hyperbolic profile., The area as a
whole may be tormed e fretted upland.

lobbs, Characteristics of Bxisting Glaciers, p. 19
ZGestaldl, B., Quart.JoursGeol.Soc. 20:396-401 (1873)
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STRATIGRAPHY
Goneralized Adwance Summery
The stratigraphic section of the Klamath Mountuins is tremen-
dously complicated and gives wibtness t0 a long and varied geologic hisbory.
Sehists oantainix;g abundant hornblende and mies are the oldest units found.
A number of formations conslsting largely of slates end guartzites of Pale
eozoic age, some not definitely correlated, ocour in highly deformed con-
dition. The most extensively developed sedimentary formations are those
developed in the Jurassic. Like all the other pre-Tertiary sedimentaries
they are metamorphosed to a greater or less degrec by regional deformation.
The wery absence of postwJurassic systems of important thickness or exbent
pives eloquent testimony to the role played by subsequent degradation.
True o few significant Viovene deposits ocour in usntransformed condition
but they are thin and local in development. uatermary deposits of wurious
types, moraines, posteglaciel mesdow £ill, fluviatile, and merine terrace
k&nﬁ& and gravels complete the roster.
Igneous intrusive rocks preponderate in the erystalline mass of
the western Siskiyous and indeed over the whole of the Klamath oldland, IExe
cepting certain schisbts, none show pronounced metamorphism of the reglonal
ﬁyym The basie warieties sre, however, almost uwnlversally in-some stage of
goothermal transformation to serpenbine. In the rastristed ares considered
the oldest ignecus rock, a hornblende dicrite, was presumably intruded in
the late Pennsylvanisn orogeny. ?uriaug intermediste rocks and ultrabasic
rocks were injectod during the later Mesozoic. A coarse grained hornblende
éiérﬁ:e is ccrrem{:ed with the Sierra Newadan greancdiorites of lete Jurase-
sic ages So meny Pacles are ropresented in some groupds that distinetion of

type and relationships is rendered difficult, On the whole the section
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studied yields rocks deposited at widely differing times under contrasting
sircumstances and ignecus rocks wvarying from granite to peridotite, and
from rhyolite to basalt, Nany show serial wvuristion in metamorphism
either geothermal or reglomsls All are signifieant in the immumersble

conplicated events of orogeny and intrusion in the Klamath Mountains.

Colebrooke Schiat
(abrens Hica Schistl)

It seems desirable to mentlon this formation even though undoubted
oocurrences were not located by the wribter, The Abrams mica schist is s
micaceous quarts schist presumbly derived from argillaceous sandstone.
Ascording to Heraheyl foliation is in general parallel to the lines of stratie
fication,

Diller® observed oubtorops of schist which he grouped under the
title lica Schist in meny adjacent regions. He mentions a small ares of
schist 8 miles northeasst of Crescent City and correlates them with more
typical mica sohists Yo the north exposed in South Fork Mountasin. In the
former iscolated exposure, located on the Klemeth oldland abt the south end |
of Nyrtles Creck Ridpge, there occurs a {ine grained quartz mica schist with
inberbeds of phyllite and slate,

The Colebrooke schist (Diller?) in Oregon is lnown to be pro-Cre-
tacecus and is probably related with these Califorania schists. In the fore
ner there is frequently sericite which gives the parting surfaces e silly
appearance 4 4s in the California formation slates are interbedded. The

liershey, 0.H., Am.Geol. 27:825 (1901)

Bpiller, JeSe, UeS.0.5. Bulls 546:14 (1914)

Spiller, J.5., U.S.8.5. Port Orford Folio, See also Bubtler,G.l.
and Mitohell, G.J., UIli.Res.Ore. 2:2:36 (1918)

and Stetement by Diller in U.5.8.S. Bull, 360, p, 874 (1916)
4putler and Mitehell, op. cit.



Dothan formation unconformably overlies the Colebrooke schist.

in arem of phyllites and slates perhaps related to thet on Myrtle
Ureek Ridpe exists to the south along the eastern margin of the Mill Cresk
segment where it is faulted against the Bald Hillss Uere the exposed rocks
are eharaateristiéaily altered to s depth of several inches, Near the sure
face the rock is a soft brown (from limonite) kaolin which still retains a
semblance of the original foliations This transformbtion has taken place
under subenerial conditions ou a portion of the Xlemath surfaces. lhether or
not these rooks should be correlated with the Abrams formation sould not be
verified, hence the disposition here made must be regarded as tentabive.

while in the backwcountry the writer ensounbered a group of prospec-
tors who had in their possession s plece of coarse quartz mica schist core
regponding closely to Hershey's originel description of the Abrams schists
In it were thin folia of gray and light brown muscovite separated by irregu-
lay layers of white quartz. They had just colleched it nesr Bear Mounbsin
but itis source wms not discovered by the writers

The age and correlstion of these schists will be discussed in cons

nection with the Salmon formation which followse

Selmon Hornblende Schist

The Sglmon formation is represented in the northern Preston Peak
guadrangle by a small area between Beer Hountein, Twin Pesks, and Bear Basin.
The Easternmost exposures in Clesr Creek Valloy and at the Nelson Prospect
on the north side of Bear lounbain are isolated, They are possibly pendants
in their respective surrounding inbrusives, Planes of schistosity dip steeply
and the strike waries {rom neerly east-west in Doe Creck Valley to northe
south near Bear Basin. The thiclkness yopresented is about 2500%s Throughe

liershoy, Os H., Am. Geols 27:225 ££. (1901) |



out this section the homogeneity is remarkable and no interbeds were ob-
served,

The color of the rock tends to be black from the presence of the
hornblendes Blongate and {lat orystals of hornblende predominate and are
separated by thin layers of guarts and feldspar. The rock as a whole is
fine grained. It is frequently ocut by fine guartz stringers. For general
appearance refer to figures 39 and 40, page 88,

Thin Section #121, loc. 76

Salmon hornblende schist from Nelson Prospect on north slope of
Bear Mountain.
Texture: Schistose « hornblende needles in longitudinal
alignment.
Constituents: Brown hormblende, orthoclase, albite,
gquartz (undulating extinetion).

Figure 42 Photomicrograph of thin section {121, Salmon
Schist, plane polariged light, x60. Showing bands of
hornblende and felspathic material
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Hershey suggested that the schists hawe resulted from alteration
of an igneous mass. Hindet found in the southessbtern Klamath Mpunteins
sedimentary interbeds but concludes that the series as a whole is & metaw
norphosed group of basic flows of the platesun type.

Thile obserwetions of relationships haeve established neither the
Abrans nor the Salmon schists in the btime seale it is rather generally
agreed thet they are pree-Devonian., The fect that Bilwrian and Devonlan
sediments exist in northern California slipghtly albtered renders improbable
development of schists of Silurian age in the Klamath Hountains. This ine
dicates a pre-Silurdan age. Hershey considered them as much plder than
the Deveno-farboniferous and largely on lithologic grounds aassigned them
to the Algonkian (guestionably in part to the Archean). Iater in studying
the Pelons schiste near Rendsburg in Kern County he sugpested their core
relation with the Abrams formation®.

Bershey‘aﬁ most significant gemerslization is important in securing
a conprehension of the relations of these schist formetions. To use his
own words, "I propose to exbtend the name Pelona series over the Abrams and
Salmon formations of the Xlamath region. I believe this Pelona series hes
e definite tinme position in the geology of the Papific Coast country come
parable with the Belt series of sedimenbs. It is the youngest important
Archean series, Further, so far as my observetion goes, it is the last sedw
imentary series preceding the Belt series.”

The present writer camunot agree to this 800 nmile correlation from
southern to northern Galifornia on the basis of lithology and use of one
nene. Revertheless, while Hershey's original bases of judgment of age,

lginds, N.B.h., Abet. 20th Ann.iieet, Cord.Sec.G.S.8.

Zershey, Oul., Univ. Calif,., Bull.Dept.Geols, 3:1:1 (1502)
SHershey, Oei., AmeJour.Sei. (4) 34:273 (1912)
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nanely degree of metamorphisn and sonbortion, are not acceptable as con-
slusive criteris of correlation in view of many specific conbtradicbions, it
is believed by the writer that his generalizations offer s useful working
hypothesis. Noreover, the talance of the evidence indicates o pre-~Cambrian

age for thoe Abrans and Salmon formabions.

Bear Basin Formation

The Bear Basin Formation is composed largely of arpgillibes, cherts,
and fine conglomerautes. It outerops north and soubh of Benr Basin Subte and
on Blue Ridge. The beds are steeply dipping to the east as a rule. Altho
separated by intrusions of serpentine, there is a possibiliky that it may be
connected ﬁtratigmyhimlly with the Shelley formation. If the section were
undisturbed it would lie higher than the EBhelley sintes. However, this rela-
tive position is probubly due to elewation along the (Orleans reverse i‘aﬁlt.
The formation is not known in contact with the Galloe and iz beliewed o be
gseparated from it by the Wounded Knee-Broken Rib batholith of Preston dlo-
rite. Om the wést flank of Bear Basin Bubte, cherts, shales, and fine cone
glomerates are injected along bedding planes by sills of Punchbowl diorite.
On the east side the gediments are in contact with Selmon schists and to
the south are intruded by a batholith of peridotite. Serpentine is locally

prosenty

Graybeck Formation
The Greyback formetion is so named for its ocourrence about Little
Grayhack in ihe northesstern corner of the Preston Peak quadrangle., In
this vielndty it remches its thickest development, probably over 5000 fect.
The formation includes many different rock types, the most abundant belng

argillites. These arglllites are resigtant to weathering and form pron=



inent ouberops. Ixposed surfaces are dull gray, this feature being re~
spongible for the vewe of the type loealiby. OGreenish cheris and Jesper
ars relatively sbundant, Bspecially notable are the igneous rocks ase
gocinted. Interbedded flows of basalt are vommon, Some andesites are
also present, O perticular interest from a chonologic point of view
are limestone lenses which are distributed in a vertain zone.

The Greyback formation oubterovps over much of the northesstern
corner of the guadrangle. It exbends southwsrd from the vicinity of Little
grayback tc the Kelly Lale region and eastward from Dumn Creck walley to
Indian Creek mltllayq Isolated bodies are found on the ridge east éi' Gopper
Peak, on the ridge north of Lightuning Gap, and on the ridge northeast of
Young's Velley.

The sediments of the frayback forpation are the oldest kuown in
the northern half of the quadrangle. Thelr relationships with neighboring
rocks are always inbrusive so far ag Imowns They are intruded by the Prese
ton hornblende diorite on the east slope of Little Grayback and by serpenw
tine in numerous other places. The lsolated patoches sre believed Lo be
pendants in their surrounding igusous rocks.

The main mass of the formation has a strike of X 45% T and a south
dip» Local warietions sre encountersd but no Pfolds or wrinkles were ob-

serveds The isolated patehes have a NW sbrike snd a north dip.
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Deseription of the Rocks
Argillite

On fresh surfaces this is a black rocks Westhered surfaces are
light gray. It 1s dense and very hard., The argillites are thin bedded, the
bedding planes being separated on an average of one to two inches. Poorly
developed cleawmge planes are nearly parallel to the bedding planes. Of the
more highly metemorphosed roeks some approach slates, others are phyllites.
Hematite is sometimes present. On the whole the silica content is high.
The dark celor is pessibly due to the carbon content, It appears probable
that the argillites were, preceding dislocation mebamorphism, carbonaceous

sandy shales.

Chert
The cherts of the Grayback formation are characteristically thin

bedded., The spacing of the bedding planes is usually about two inches.

dpr

Ik

Pigure 43 Ouberop of green cherts having NE strike and
south dip on the spur northeast of Little Grayback.
liote lensing of beds

Their color waries from light gray to pink or pale greeon. Vhether they
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contain radiolaria or the siliceocus skeletons of other organisms is not yet

knowne In some ways they resemble the Prencisoan cherts.

Limestone
Threo limestone lenses were found near what is apparently the base
of the section, They lie on a northeast strilking belt which is indicated
on the areal map., The limestone is in part recrystalligzed. It carries
many impurities. On the outerop to the northeast of Little Grayback a
peculiar design stands in relief, It appears siliceous and is probably the
result of local accumulations of siliea containing organisms. Hematite

stains in the massive limestone are common.

A —_—

Figure 44 CQutorop of
limestone lens on spur
northeast of Little Gray-
basck. Note design ape
pearing on surface

The lenses are rather small. The lens outeropping on the trail to
Happy Camp south of Waldo is about 76 feet thiock and as far as it can be

traced 300 feet long.
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It is difficult bo explain the short extent of the lenses in cone
sideration of their interbedding with the srgillites, This mode of ocoure
rence is by no means confined to the lmmediate area under discussion,s Dile
ler has described four belts of limestone lenses in Oregon of which the
present ocourranoé corresponds to the second. In conmection with these
L+ B« Robor has suggested that the lenses of each belt once formed a belt
150 feet thieck whieh was sliced diagonally slong planes from 500 to 2000
feetapartl. Some evidence of tectonic movement is afforded by a 11::».9@0
breccia near the contact of the lens on the Happy Cemp trail previously
roferred to, It is believed by the writer, however, that this bresciation
wae in adjustment to loecal dislocation conditions. No major fault planes
were discovered. Faulting, moreover, would not explain occurrence on the
line of strike. Hetamorphism probably first found a continuous limestone
bed. High hydrostatie pressure was developed by large superincumbent load
which together with unequal pressure at different localities along the bed
made possible rock flowage to points of lowest pressure. Dedding planes,

fossils, and other traces of former state are almost obliterated.

—_—,

Figure 45 Fhotograph of ves-
icular lava interbedded with
Devonian argillites, Rosk
has leached aprearance and
amygdules have probably been
dissolved out. Found on west
slope of Little Grayback
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Lawas

In places along the ridge south of Little Grayback frsgments of a
very light vesicular andesibe were found. The persevercuce of undeformed
open syaces in the leva during metamorphism of the shales bo argillite is
nob couceivable. On the other hend there are no possible sources of recent
lewes in the whole district, The sndesitie lawes in this ridge are pro-
bably contemporaneous with the ﬁadinienmtiom Former e¢avity £illings have
beon lesched pub.

Abvoub Poker Flat there are mumerous ocourrences of basalts, in
many cases anygdaloidal. The long sxes of these bodies strike northesst
with the adjoining cherts and argillites., Voloanic agglomerstes were also

found in several places.

Thin Seetion #1861, loc,. 90

Limestone from lens on trail to Happy Camp, five miles southeast
of Waldo, Oregon.

Color: White

Texture: Fine grained, in part amorphous, in part eecrystal-
lized to esleite.

Constituents: Nearly pure valeium carbomabe, valcibe erystals
in amorphous grouwadnass.
iinor: Quartz, magnetite, limonite

Age and Correlation
Dillert collected some poorly preﬁerved fossils from the limestone
leno ogourring on the Heppy Camp trail 10 miles southesst of Weldo and
gubmitted thenm o Mirs . He Kindles The cvorals were doubtiully determined

as Faevosites nitells and Cladopora robuste while ono gastropod resembling

Iagonena belle wus observed. He considered the time represented as

Devonion.

The middle Devoulan Keanstb of Shaste County is in some respechs

1Diller, JeSe, U.S.G.S. Bull, 380:50-51 (1909)
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lithologionlly sinilars In the Redding Quadrangle it is mede up of black
shales, cherbs, and limestonos. Inberbedded volevanies sre missing.

To the north of the Califernis line Paleczoie sodinenbary rocks
oueur which may be correlated with the Greybaclk formstieon,  The limestones
on Sucker Creeck in which the Cregon Caves sre situnted aye in line with

the falifornis occurrence.

Age and Correlation of Bear Basin Formation
This formation is isclabed stratigraphieally and has thus far
yielded no fossils. It is believed bo be distinet from the Shelley slates
lying elosest to it. In its lithology, presence of grayish streslked cherts,
black argillites, and general induretion, the formation resembles the Graye
back i‘érmﬁian of Devonien age. It appenrs appropriate, therefore, to prow-

visionally correlate these groups.

Shelley Formation

The Shelley formation is o metmmorphosed series of shales and
sandstones. Conglomerstes are rare snd so far as is known cherts are abe
sent. It outerops in a long narrow north-south band along Shelley Ureek
Ridge, crossing upper Shelley Creok to the Patricks Creek Ridge, snd terw
minating & little northwest of Homumentsl, It outerops on the Redwood Highe
way along the Smith River bebwsen the south projecting spur esst of the
mouth of Patwicks Creck and the Veshington Ranch. It continues an indef-
inite dismm& to the south, east of Coon Mountain and Gordon Houbtain.
The slates are in gemeral gulte resistant %o erosion. In this respest
they are comparable to the adjscent igueous rocks.

The Shelley slates strike north anu south and dip steeply easts

-""fﬁil}.ez*, Jellay UeBaG.8, Redding Folio Nos 138
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This would carry them under the Galice. Iowever, the slates are bounded

by igneous rooks. To the east on lonkey Creek and to the northeast by the
Moukey pyroxens diorite, to the west by the High Dome dacite porphyry, both
:’%

of which intrude it. In additlon it is intruded by small masses of serw

pentine,

Figure 46 Shelly slates striking ¥ 8 end dipping steeply
east, Ridge east of Patricks Créck om Redwood Highway

the slates are very hard, black rocks end are occasionally cut by
acidic dikes. Jointing is well developeds In Shelley Creck Ridge they are
rether thickebedded for shales, rumning up to over € inchessPast of Gordon
Kounbtain they are finmely fissile, and thinsbedded, In the bed of Shelley
Creek below lonumental they contain numerous limonite conoretions., Loeally

the rock is cubt by stringers of ealeite.

Age and Correletion
The massive sandstone at the southeast corner of Baker Flat on

Shelley Creck is sparsely fossiliferous. lany of the molds are deformed.
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pilierd implies a faunal correlation with t}w.ﬁwsatawn on the
basis of jucelle from this locality. This is believed to be a nistake,
Eeraheyg maps part of the formation with the Gelice, psart as Devonian. The
writer has not accpeted this correletion because of separation stratigraph-
ieally and because of great lithologic difference. The mebamorphosed sediw
menbs of the Besr Basin area contain numercus cherts and other differ from

the Shelly formation,

felice Formation®

The Galice formation, typleally developed st CGalice on the Ropue
River 18 miles below Grants Pass, is composed msinly of shales larpely ale
tered to argillites, thinebedded, hard sandstones, and ooccasional fine conw
glomerates. This formation can be traced continuocusly into California from
aress which Diller? considered Galice, The areal outorop of the Galice ex~
tends from the upper ond of the wlley of the West Fork of the Illinois
River in Oregon over the divide orossed by the Redwood Highway inko the hendw
water repion of the Hiddle Fork of the Smith River,

The formation seoms everywhere to be thin~bedded. Certain areas
are greatly metamorphosed Ly regiomal deformation. 4t Hazel View on the
Highway divide, the bulk of the formatlon is slatey and highly contorted.
Adjustment to deformation has tuken place along some of the bedding planes
with resultant brecciation and slickensides., Lentioular slabs are developed.

The argillites are usmlly‘ of brownish tinge while the rarer sand-
stones may be blulshwgray., The soil cover of this formation ig charachterise
tivally of an ochre shade and is thicker than that on adjacent igneous rocks.

Ipiller, 4.5,, U.5.6.8, Bull, 196, p, 65 (1902)

2Horshey, O.H., Mins & Sci, Press, 102:468 (1908)

Spiller, J.5., Ame Jour. Scis (4) 23:404-405 (1907)
&I}ill&r‘ JiBae, UuB,6.8, Bull. 546, map pe 46 {3.9&4)
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Thus it tends to stand out when viewed from a distance. The light colored
slides on the cuts of the Redwood Highwey switchback can be plainly seen
from the trail on Young's Peak. This soil nourishes a thiek brush cover of
nuch more lu.xurimtxt nature and more vivid green than that nearby. This
feature, likewise, tends to emphasize the areal distributions

The Galice of the Preston Peak quadrangle is intimately associated
with two igneous roecks, a rhyolite which occcurs es sills and the dacite pore
phyry whioh intrudes slates near Horse Flat Forest Camp, Relationships

with the pyroxene diorite were not observed but they are presumably intrusive.

Pigure 47 Rhyolite porphyry dike in 8 dipping Galice
Shales. Switchback Redwood Highway

The contact with serpentine on the east follows a fault, Serpentine was
nowhere observed in the Galice. .

One rhyolite sill was inspected on the Redwood Highway switchback,
at an elevation of 2300 feet(?).

Several sills of about 18 inches thickness were observed intruding
sharply bedded sandstones at the mouth of Sanger Creek.
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Age and Correlation

The Galice and the Dothan are noted by Diller to be similar lithe
glogically and his basis for distinetion is their separation by igneous
magses. Both formations dip to the northeast in the type areas and the
Dothan lies to the weste. e considers this position to be the result of

coverturning. Thus the indicated age of the Dothan is yownger than the
Galice. Imperfech fossils were obteined from the Galice oo Cow Creek near
the moubh of Hattlesnake Creck 3in the Riddle Quﬁﬁraﬁgie*1 These were de=
ternined by T We Stanbton as follows:

Aueslla erringboni

Stemostreon ¢ 8D

Pocten 7 {may be Lima)

Turbo ¢ Sps

Ferisphinctes % sp.

In the Grants Pags Quadrangle fogsils were fourd in the Almeds
Mine on the Rogue Rivers As nesr as can be debermined they indicate late
Jurassic age.

In the Preston Pesk and Crsscent Uity juvadrangles thers sre a
nunber of reason for separating the Dothan and the fulice, In the first
place, the formation assigned to the Dothan is separated from the Galice by
intrusive serpentines and decite vorphyry and by the Shelley Creek slstes,
In the second place, they are gquibte unlike lithologically, the Dothan being
largely sandstones, the Galice, shales and argillites. Thirdly, che Galice
is more extensively metamorphosed than the Dothan. And lastly, the Galice
is much more intricately deformed than the Dothan. Thus whatever doult
there nmay be conceraing the sepurability of the two formations to the north,
in California they are certainly distinct.

The Bragdon slate of the soubtheastern Hlamath Mountains, s series of
altornating thinebedded black slates and thickebedded blue guartzites, is
sonpared with Hershey*to the Maripesa slates (late Jurassic) of the Sierra

lhillgr, Ju8e, Ame Jour. Sei. {4) 23:404~405 (1907)
“Hershey, O.H. Am. Geol. 27:236  (1901)
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Nevada. This assignment of the Bragdon wes contested by Dillerl who
placed it at the base of the Carboniferous, levertheless, the Bregdon
rust be considorsd a possible corvelative of the Galice. Diller? has
sugpested that the Galice is the correlative of the Mariposa slates of the

Slerra Nevada.

Dothan Formation®

This famgtim mis named by Diller from the Dothan Pest Office
oun Cow Oreek, zom;.hwasﬁam Douglas County, Oregon,. H&ré a brond belt ﬁf’v
gletes, thin-bedded hard saudstones, | conglomerates, snd cherts has a
general northesst-southwest trends Butler & Vitohell® traced this belt
southwesterly to the Californie line., In the Crescent City GQuadrangls
roeks of this formation outerop over s large area extending from the Oree
gon line south beyond the Klamabth River and everywhere abut on the Pacifie
‘Qeenn forming resistant ses cliffs. Toward the interior they are in cone
tact prineipally with serpentine sithough they appear to overlie uncons-
formably some older schists in two ploces.

The rosks are principally sandstones of twe types, sne a.bluish
rock on fresh fracture which weathers %o a gray, the other a brown sande
gtone containing black shale pebbles., These sandsbones are compact and
well lithified soothaet fractures cut the ¢lastic particles. Small areas
are locally brecciated and show geothermal metamorphism. Bedding planes
are in general sharp and the rocks as a whole are invelved in broad folde
iﬁg, The ¢hief constituent is quarts and the cement is silica,

| Next in importance though much less extensive than the sandstones
are tho shales, They likewiéa appesr 4o have suffered more pronouwnced transw

*Diller, 3.5+ Aue Jour, Sci. 16:351 (1903)

2piller, J.8. U.S.6.8. Riddle Folio Wo. 218, pe 3 (1024)

Spiller, J.5. Ams Jour, Sei. (4) 28:402 (1807)
4putler & Mitehell, Min. Res, Ore. Vol. 2 Nos 2



109

formation than the sandstones., They are slaty in appearance but bedding
planes are distinotly preserved and parting takes place along them alone.
They are usually black in color and extremely hard and brittle. They
contain at Point St. George organic remains which though not determinable
geen to be plant ffagmsnts-

Minor chert and jasper was observed on Roek Creek in isolsted
localities interbedded with sandstones, Within the formation are flows
of basalt, one of which is exposed near the mouth of Gilbert Creck and
another on Smith River below the Hiouchi (Redwood Highway) bridge. These

basalts are wnaltered though frequently veined with quartz,

Pigure 48 Fealls on Fall Creck near Californis«~Oregon line
where the resistance of the rhyolite has proved superior
to that of the brecciated Dothan argillites

In southern Curry County, Oregon, rhyolite is found intruding the
Dothan shales and sandstones. Patches occour near the mouth of the Cheteo
River and north of the town of Brockings. The rhyolite is particularly

well developed near Mount Emily. On the ridge north of the Cleopatra
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Prospect the rhyolite is interbedded with Dothan shales. The flow is about
100 feet thiok and is responsible for the falls on Fall Creeks lhere the
talifornia=Oregon line crosses the ridge several feet of rhyolitie ash

overlie the flow.

Thin Seetion #8, Locs 8

Dothan sandstone from sea cliff § mile west of Battery Point,
Crescent City.
Color: Brown
liierotexture: Ineguigranular, grains subsangular to angular.
Constituents: Quarts, plagioclase, grains of hornblende~
biotite sehist, rhyolite, diorite, magnetibe

Figure 52 Fhotomierograph of thin section of {8, Dothan
sandstone, plane polarized light, x50. Diorite grain at
top, band of angular quartz and feldspar, schist grain
at botton.
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Figure 49 Photograph of
Dothan sandstone from rocky
¢liff at point of debouche
ment of Smith River on the
Crescent City Platform. Shows
the black shale pebbles cope
monly occurring.

Figure 50 Showing flow
structure in rhyolite flow
interbedded with Dothan
shales on ridge northwest
of Cleopatra Mine

igure 51 Photonmicrograph of thin
s seotion [£1, rhyolite from field

locality lo, Curry County, Oregon,
Yjcrossed nicols, x50. Showing core



The asserblaze of rocks above discussed has constibtuted one of
the grestest yroblems in northers California and southern Oragon geologys
The similarity of lithology to that of the Franciscon of middle California
is obvicus bto the easual observer.

Leudarbm!;l after ioveatigating the MHesoroic roclks of southweatern
Oregon subdivided the lower Cretacecus Myrtle formation of Diller iante
two parts, the lower nember of whieh aﬁhibimd gtriking similarity to the
charscteristie Franciscaen, the upper or typical Nyrtle which could be cor-
related with the Sahsta group. To the former he gave the name Dillard fore
mation from a bypieal ocourrence nesr the village of Dillard in the Rosew
burg guadrangles This hame iz, however, in fact ultimately discsrded in
favor of exbending the term "Francisemn.” The belt of netamorphosed sedie
ments exbending up the northern vomst of Californis is specifically cone
sidered by Louderback te bLe Frencistan. This agsignment was ascceopted by Herw
shey® who also uscd Franciscan in referring to these rooks.

Diller nowhere refers specificaily to the formation at this lo-
eality but Butler & HMitehell, as previously stated, traced it from the vile
cinity of the type loecality of the Dothaen to the Californis line.

There are a nuwber of remson which incline the writer to use the
local neme. In this connection it seems well to present first yesemblances
to and second dissimileritics to the Fraceisean in the Bay reglon,

1, Similoyitics

a. Indurstion and degree of mebtumorphism
Thile comparison of these features is useful 1t is by
no means conclugive. Inown Franciscen yrooks are widely
varied in these gualities.

Lipuderbeck, G.D, Jour.Geols 13:514e55 {1905)
BHershey, .. Win. & Seis Press 102:468 (1911)
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be Preseunce of cherts

In the area described they are rare und are not thin
badded or continuous.

¢, Prosence of basalis

In the (rescent City Luadrangle they are fresh snd ap-
pear to be posteserpentinizetion.

d+ Sandstone with numerous oriented blask shale pebbles

fhis rovk type is well characieriged and in the area
considered is extensively distributed.

6« Stratigraphic position
Approximate equivalence.
2. Disginilarities
a. Absence of glauwcophane schists
{So far as obsorved)
be Absence of intruiled and interbedded ssrpentine

In Del Horte County the conbact with the serpentine is nobt
frilled tub is sherp and lipear, in part a faulb.

The above mentioned characteristics de not warrant sush a close
correlation with the type Prenciscan as to Justifly the use of its name,
Conslderations of proxinity s;z:d sonbinuity prompt the use of the loecal name
in secordance with United States ;i;mlagﬁ;qal Survey practice.

Snith and Packard’ assune the separate identiby of Lowderback's
Billard and the Dothan, honce of the supposed "Francisean" along the Caliw
forniae~Oropon Coast and the Dothans They aﬁggest that the Dillard is cone
tinuous with this "Freancisean™, Dillerts abstinence from the use of the
word "Dillard® is taken bto reflect an opinion that the "Nillard" snd the
Dothan are identical. Diller, moreover, refreains from uoing "Franciscan”
although he correlates the Dothan wibh the Fraucissan®,

lomith, w.D. & Packard, B, dJour. Geol, 27:90 (1919)
Zpiller, J.8. BRidile Folio Ho. 218 U.5.G.8. (1924)
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The Dothen has not yielded s sabicfoclory a fauss s che Galica.

Fraguentery remsing of Zucellk errinstoni, a fozsil oceurring also in the

Gulice, have bewsn found. Ldttle ides of age relutionships of these forma-
Lious is gained from palsonbtology, excepting rough correspondence, 45 has
been polnbed oub in connection with the Galiee, litholesic and strustural
rolationships are most important in sesigoing Yo the Dothan a position

strabigraphically above the Galico.

Winer Pormationt

The Wimer formabion is compesed of a thin layer of marine sediments
porohed on the XKlamath vldland about three miles sast of the deboucherent of
the Swmith River on the Crascent Ciby Platforn. The beds described by Diller
lie on the ridges on cach side of Hyrtle Creeks They are given the mname
"wymer® fyom the name of the old stage road which passes wup Myrtle Cresk
Ridpe on the way to Low Divide from Crescent City. The spelling "Wimer" is
proper and is used by the U.8, Forest Service., This rosd hus been asbandoned
for many decades.. Concerning the formabion st the type lovality Diller®
states: "These fine argillececus sediments are composed largely of keolinie
material, with mueh sngular quartz of disintegration and numerous ninute
siliceous organisms of radiolarian types., When heated it blackens and then
becomes iighter like the bituminouws shales of the Monterey series.” The
Wimer beds are very sofd a;ml cusily eroded. The stage road which passed
over -Ehem was shifted several times Lecsuso the Lracks were quieckly ercded.
These places are now ditches loeally resching oveor & feel in depth.

The Winer beds are covered with menzanits and grass. Surfsce forms
are genbtly rounded. A comson abbribube of the surface is the presence of

Ipiller, J.5. U.5.6.5. Bulle 196, p. 32 (1902)
21vid
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angular gquartz pebbles. In addition to the occurrence st the type locals
ity, an aros of Wimer formatiom was Found to Uhe northesst of the Bald Hille
The beds are nesrly flab-lying and rest waconformadly on the clder-pre«Ters
tiary roois, serpentine, schists, and Dothen sandstones. AL the Bald Hill
pocurrenes the basenmont rosk is a diorite., Bowlders of diorite are of come
non occurrence in the basal portion of the Wimer hare. The contact mmy be
sraced around the nose of the hill and is found to be rabher rogular. This
contact By its vertical variation indicates deposibion on an erosion surface
having e relief of n hundrsd Pect or so. At the type locality on Lyrtle
Creek Ridge the patehy areal distribution of the ssdimentary wveneer gives
evidence of deposition on a relabively level surface.

| The deposits are as a rule fine grained but ilithology varies
locally. Two principsl Lypes are found at the type localily. One is & fine
greined clay of grayish-white sppe-rance, 1t is composed largely of kaolin,
fine subangular guartz grains, with infrequent grains of a heavy nineral,
profebly magnetite., Streaks of limonifte are evidently results of oxidation
and hydration of tho magnotite. In some places indurated bunds of iwpure
limonite oceur, In this finest of the Wimer sediments are found leaf ime-
prints and in places aggx*eg&tim? of the smaller molluses., A Bald Hill the
eclay is & bawmy brown. Occasional beads of bituminous material are found,
a fenture suggestive of conditions on some exisbing besches,

On the Wimer Road To the north of the elays of the lenf imprint
locality, the sediments sre somewhat coarser and may be tersed fine sandstons .
The coler is uniform brown frouw iinmnitm The subfmilar guartz grains
forn the major part of the rock. In this rock are lecal aggregations of

hell molds, the shell material hawving in all eases beon leached oub,

Coarger beds in the formation are rare and were observed only on Bald Hill.
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fyen here the larpest fragment size is a provel slthough pebbles are the
ghief constituents of the conglomerate beds,

The sediments are nob distinetly bedded hence the attibude was
difficult to sgcertain, On a provinence in the northeast porition of the
Bald Mill area, parallel induratod sheots of sandstone had a dip of 50 west
and o abrike of ¥ 450 W. Another elue was siven by the position of the fosw
gils, It hnas buen shownl thot the stable position of lamellibranch tests
on an agitated submarine floor iz one in which the convex sxbtorior is faow
ing upwerds Thus the plane of the periphery of the test will approxinmately
represent the bedding plane. Dxemwebtions at the Bald Hill fossil loeality
indicated thet o least 907 of the walves were close to horizonbale

The conditions of asccuntlation may be reconstructed with cumparaw
tive enses The beds were obviously laid down on & submerged surface of
sub-gerial erosion, as may be deternmined from the areal distributlon end
relief. The baske-counbry supplyin: the sediments must have becon ons of
low relief in view of the large proportion of keolin and fine quartz sand
and the absenee of course conglomerates., A lithoral facies is indianted
‘hy mingled leoaves and molluses and by the bituninous pellets. However,
guiet wuber conditions euch ae are found in estuwaries and protected bodies
must have prevailed, Broken shell fragments sre excoodingly raye and
aigns of abragion are infrequent, The fauwos is definitely a life faunm,
nmﬁ a ré%ﬁrk&d fauna, The most delicate of shells are perfeotly preserved,
Biwalves mpre ofben then not are found in articulation.

The palasontological materiaiﬁ are not plessing ta.mnrk‘withf
The thin cover of porous sediments has been dhost conbinually saturated
with wabers All caleareous matber hes long eince disappeared. However,

1&bﬁl, Oy Grundzuge die Blostratigraphie
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but few shell molds collapsed with the remowals. It is thus necessary to
make casts with various substances, of which the following have been used,
plaster of paris, sealing wax, lead, and gutbte percha. The first proved
most satisfactory fcr large forms, the last for the small forms and minute
sculpture. A speeial technique of handling was developed. Despite the

groatest care, howdver, the results are not in every case identifiable.
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Figure 63 Fhotograph of Wimer sandstone from the

liyrtle Creek Ridge fossil loecality. Shows typiecal

leaching out of ealecareous constituents, Prominent

pelecypod molds are produced by a new species

related to Meretrix

The Wimer Flora
Diller submitted some of the leaf imprints to F. Hs Knowltont who

reported: "The material submitted is a loose, friable, highly ferruginous
sandstone, not well fitted for retaining plant remains, The plants consist
of leaves and fruits but not a single example is preserved entire. From a

somewhat hasty study of these {ragments I am able to identify with reason-

able satisfaction the followinge-names species: Magnolia lanceolata lLesq.,

Ipilier, J.S., U.S.G.S. Bulle 196, p. 33 (1902)
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Persea pseudo~carolinensis Lesq., laurus salicifolial Lesg., and Quercus sp.

Fron the evidence &t hand 1t scems safe Yo gay that the affinibies of these

beds are with the surifercus gravels or upper Hiocene,”

The Wimer Faumns
The writer was materially sssisted in making some preliminary pale
eontologionl determinations by Urs Ha Re Gmle but the writer assumes all
responsibility for the following discussion. Iﬁ‘Wﬁﬂ'ﬁéﬁﬂﬁhlé to verify the
presence of bub three forms recorded by Dalll in 1901, these being

gerithlopsis, lacomn, and Balanus.

Hyrtle Creek Ridge localiby:
Faunal List

Heretrix, ns Sps
bya, 8De
Selen sicariusi Gould
Cardiun, s$p.
Hacome balthicn Linneus
Pgephidia lordi (Baird)
Balanus, 8p.«
Calyptreoa filosn Gabb (two forrs probably wariebies)
Tegulat , 8p«
Eplitonium, 8p.
édastami&?, 8pe
Gerithiopsis, sp.
Priscofususg?, sp.
Truncatella stiupsoni Stearns

Ipiller, J.8., U.5.0.8. Bull. 196, p, 34 (1902)
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Bald Hill loeality:
Pocten {ABquipecten) discus Conrad
Phasoides meutilineata Conrad
Solen sicariug? Gould
Urypbomya enlifornica Conrad
Hacoma nasuta Qonrsd
Tellina eugenis ball

Polynices?, sps

Fish remains

Worm burrows
Age: most of the above mentioned forms have a long ¥anve and hence do not
aid materially in age determinmation. The fauna, in spite of the presence

of some recent forms, may be sald to have a Miocene aspect., Contribubing

to this opinion are Calyptroa filosa and Tellina sugenia. oub the most de-

, : angc=
#inite basis is the undoubbed presence of Pecben discus Conrad wh{chfrmm

riddle through upper Miocene. According to He Re Gple it is u good species
for separating the Uleoeens and Pligvene. The evidence thus bends to sube
stantinste the enrly opinion of Knowlton that the Wimer beds are upper Hiow

Lane,
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Figure 54 Photograph of
‘Wimer shale from Bald Hill
fo8sil locality. Illustrates
the oeccurrence of Pesecten
discus

Pigure 55 Wimer shale from Bald
Hill, showing common liacoma nasuta,
Pecten discus, and Solen sicaria
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Georgian Formation

The exposed section of this formabtion is wery thin at Point St.
(leorges On the northwest faping sec cliff here aboub 75 fest of sandstone
and shale resting unconformably on Dothan sandstones have been eut by wave
actions The mm:a;at dips to the northeasht, The beds themselves dip 229 ¥
and strike ¥ 50° W. The terrace surface here is an uplifted and tilted abe
raﬁﬁ.m platform bearing dune sands and kitchen middens, It eﬁms about 30
feet nbove the tide at the southwest extremity (one knob rises 50 feet) and
slopes northessterly so that the ses oliff passes into a sandy beachs This
out surface bevels the Tertlary beds whose northerly extension is buried.
Thus thelr total thickness may be considerably more than 75 leets Fossilif-
arous shale fragments are commonly thrown up on the beach near the Talawa
outlet and were evidently derived nearby, namely, from the see bottom &
short diatance oub,

The beds immediately overlying the erosional contact are pray sande
stones and are quite fossiliferous. Among other forms they contain Paphis,

Cardium, Sicula, Zirphes, Litorinms, and a few foreminiferas On the busis of

& large collection from this loeality Dalll correlated the horizen with beds
at Cape Blanco, Oregon and the Empire formation at Coos Bay, Oregon. The
Pounz is markedly different from the Wimer fauna.

Southeast of Polnk St. George marine sediments oubcrop at the two
extremes of Pebbly Beach. Ab the end closest to the point a highly indurated
fossiliferous cley shele pubcrops and sppears to rest on the eroded Dothan
sandstones. The oliff section here is about 15 feat high, &4t low tide i
is said thet s lignite seam is exposed. in overmhelming majority of all
the invertebrate found is a Macoms.

South of the middle portion of the beach e sandstone bearing élw same
fauns as those at the point appearss It dips 17¢ ¥ and strikes N 47° w.

Ipiller, J4°., UsS.G.S. Bull, 196:32 (1902)
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Along the back of the beach from this place %o the reappearance of the Dothe
an is a low bench of a blue gray sandstone containing inmumerable t‘mwmbu
of carbonized woods Overlying this bed is 10-15 feet of soft yellowish sand,
the Battery formation.

— -
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Pigure &6 ol east along Pebbly Beach at high tide. Cliffs
to the lef't 'of fine lincoma-bearing shale. Beyond sandy beach
the Georgian formation reappears, To the right stacks of
Dothan. On the horiszon snowwcapped Bald Hills

The striking feature of the Georgian formstion is its apparent thine
ness and lateral wariation. Although no coarse material is present it is pose
sible that relatively shallow water conditions prewailed on the platform dure
or immediately after deposition pernitting marine currents to sweep portions
awny e

According to Howel the Empire formation is lowest Pliocenes Vhether
or not this assigmment will hold it is certainly possible that the Georgian

formation is Pliocene. Dall? reports finding Pecten parmeleei and Tercbra-

talia hemphilli known from the Pliccene of Santa Barbara in beds exposed bee

lfowe, He, Unive Calif. Publs Bull, Depte Geol.
2Dpiller, JeSe, UsS.GeSe Bull, 196:82-56 (1902)



124

neath the wharf at Crescent City at low tides, They may belong to the George
ian formation though Dell specifically separated them., The harbor locality
is now inacoessible because of indrift of sand, Thether the beds ere upper
Miocene or Pliocene is not so significant to the present discussion ss the
olearness of distinotion from the Wimer horigon, a distinetion which Diller
overlooked when he correlated thems

Figure 87 Looking wost along Pebbly Beech at low tides Note
long low bemch at back of beach to rights This bed contains
myriads of fregments of carboniged woods Following this ded
to the point left of center the morth dip of the top may be
clearly secen under the capping of Battery sands.
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Figure 58 Showing the ocourrence of lacoma naguba and
Solen sicarius in Georgian shale from west end of Pebbly
Eu@

Klamath 0ldland Gravels
The oldland gravels are stream deposits of the Klameth oldland cycles
Ho fossil animal remains are at present lmown from thems In view of the
faoct that they are extensively discussed in comnection with oldland drainage
their lithology and distribution will not be taken up heres The writer ase
sumes that they are upper Pliocens or lower Plelstocene from physiographie
deductions.
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Battery Formation

Over much of the southern portion of the Crescent City platform is a
copping of vmoemented marine terrace sands. /Along the southern ocean front
the deposits reach 10 to 15 feet in thickness and lie nonconformably om Dothe
en sandstones in some places, on Georgian sandstones in other placess In
road outs on the Roosewvelt Highway just northeast of Crescent City the thioke
ness is over 20 feets Here the massive sandstones are consolidated but not
indurateds Much of the surface is covered with seolian sand,

The type locality for the formetion is Batiery Point in Crescent
City where a fossiliferous lens ocours. Immediately above the erosion sure
face on Dothan sandstone and cherts is a bed of gravels and cobbles of Dothe
an rocks in a blue mud metrix of over two feet in thickness. These are

Figure 69 Crescent City terrace locality at Battery Point.
Dothan sandstones outoroppring above the beach to the left.
lLens of broken shells a few feet above top of stairwaey
followed by unfossilifersou yellow sands, About ten feet above the uncone
fornity is a layer varying from 6 inches to 24 inches in thickness made up

almost entirely of abraded shell fragmemts. The fragmentary condition is ate
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tributed to violence of wave action when deposited. Qocoasionally complete

tests are found. Among the forms found ere Schizothaerus, Mecoms, Cardium,

liya, Balanus, and a number of gastropods. They have a declidedly recent as-
pect and are possibly related to the upper San Pedro stage, On the basis of
thig favnm e mm:mme age may bo assigned to the Battery formabtion.

sbove the fossiliferous stratun lie three feet of yellowish sondstones The
beds are very close to the horizontal but appear to dip slightly northesstwerd,

Quaternary
Moraines
Horainal deposits sre of minor importance. They are found in the
regions experiencing the more profound glaciation. Some are found in the
upper valley of the Illinois River. The best developed example lies along
the east side of Clear Creck wulley, Clear Creek having reworked the wa%:exfn
margine Near Poker Flat moraines are found in part i‘lamﬁ:lng lind Lake and
Kelly Leke,
Headow Fill
The glacial basing of the high Siskiyous have in some cases been
filled with debrise The lower portions of such £ill are the angulsr bowle
ders of disintegration. Toward the top the sediments are progressively finer,
gravels, sends, and siltss In the silte end muds near the top is mmeh humus
and vegetul debris characteristic of the later bog stages of hasin £ills The

depogits as & whole may be clussified a8 recent.
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Quaternary
Stream Gravels

Stream gravels occur on berraces in the wvalleys of the present
drainage systems In the channels themselves bars are not prominent assr&a
in the lower reaches of the Smith River below Hiouchi Bridges The uorthern
portion of the Urescent City platform is built of fluviatile materials.
Thick sand and gravels rest on the Dothen sendsbone southwest of the Hiouwchi
Bridge behind the line of escarpment st an elewation off 100 feets In the
discussion of physiography it was suggested that this ls a delta deposit.

Dunes

The dune srea of the Crescent City platform is large in ivs sreal

extonts The deposits have been discussed in commection with the physiow

praphle development of the platforme
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PETROLOGY OF THE IGNEQUS ROCES
Preston Dlorite

The Preston hornblende diorite is distinguished wery vlearly from
the Punchbowl diorite gcowrring in the same general area by an uniformly
finer texbure, gonersl woination, and by the presense of brown hornblende
rather than grees This is the most broadly scattersd intrusive unit of
spidie nature in the Siskiyouv ares lnwestigated. It is the weritable core
of the west flank of the Siskiyou Range and the prompunced northesouth
group of peaks extending north and east into Oregon and south and west inbo
southern Del, Norte Counbty. Host of the relief of the inberior area is due
to the superior resistence to ereosion of the Preston diorite in relstion to
that of the serpentine, -

This formation received ibs name from the prominent peak, Preston
Peak, which it formss The surface outorop of the batholith is bounded on
the south by serpentine. However, it extends uortherly through Copper Peak,
El Gepitan, Lookoub Mountain and outorops at Bleck Bubbte. It also forms
Twin Peaks, the Needle, Young's Peak, Sanger Peal, Broken Rib and Wounded
Enee Hownbaing.

The Preston diorite possesses a very uniform appearance. Ibs gene
oral color 48 gray. On a fresh surface the finensss of grain leads to &
uniform intermediate between the white of the plagivclase and the black of
the hornblende, On wenthersd surfaces the color is brownish to dark grey
due to the alteration of the hornblende. It is characteristically closely
fractured, the fissures being filied with white quertz. On Preston Pealk
itself the mass is \thoroughly broken into blocks varying from several feet
in dlameter to over 100 feeb, Open fissures heave permitied weathering agents

to couse widespread alterabtion. Locally there ars areas of diorite containe



Figure 60 Dike of Punchbowl diorite intruding Preston diorite
in gap south of Young's Peak

ing muerous orystals of hornblende of needle form.

Thin Seotion #143, Loc. 86

Preston diorite from Preston Peak.
Textures Porphyritic
Phenocrysts: Brown hornblende
Groundmass: Hornblende, orthoclase, sanidine, oligoclase
Minor: quarts, biotite
_ Accessorys magnetite
“Alteration: kaolinite, sericite
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Figure 61 FPhotoniorograph of
thin sectlon {84 Preston
diorite, orossed nicols, x50,
Showing pherworysts of horne
blende in groundmass of olie
goclase end orthoeclase

Thin Section #77, Locs 52

Preston diorite from gap south of Young's Peak.
Color: Brown
Texture: Holoorystalline, fine grained
Constituents: Major: Hornblende, orthoclese (poikilitiec with
small sericite alterations)
Minor: Biotite, oligoclase, serpentine minerals
in vein
Accessorys Magnetite

Figure 62 Photonicrograph of Figure 63 Same as figure 6L,
thin section 77, Preston dio- crossed nicols
rite, plane polarized light,
x 50¢ Showing hornblende
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Thin Section #78, Loc. 52

Contact of Punchbowl dlorite and Preston diorite from gap south of
Youngts Peak.
Preston Diorites Fine grained
Major: Hornblende, oligoclase, orthoclase
Minors Quarts :
Accessory: Hornblende contains clustered granules of magnee
tite

Thin Section /106, locs 66

Preston diorite from the south side of E1 Capitan.
Texture: Porphyritic, perpatioc
Constituents: Phenoorysts, trown hornblende
Groundmass: lajor: hornblende, orthoclase, oligoclase
HMinor: quarts

Pigure 64 Photomicrograph of thin section 4106, plane
polarized light, % 50. Showing phenporyst of hornblende
and importance of hornblende in the matrix

Thin Section #117, Loce 73

Proston diorite from top of Preston Peak.
Textures Holoorystalline, fine grained, equigranuler
Constituentss Majors Hornblende, orthoclase, biotite, oligoe-
clase
Minor: Quarts
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The Preston hornblende diorite is thus far the oldest recopnized ine
trusive in the Preston Peak Quaedrangle. It appesrs to invade the argillites
of iaa-#mxim ages The upper sge limlt is not well marked, It is cub by the
sorpentine snd by the Punchbowl diorites The possible intervel now recognize
ed extends from Devonian to Jurassics It soems probable that it is late
Paleozoic, perhaps it was introded during the lote Penmnsylwanian disturbance.

Hurdygurdy Peridotibe

The Hurdygurdy peridotite Is & derk green to black, coarsely orys-
talline rooks It is very neerly bimineralliec and in fts ultrabasicity has
no extrusive squivelent, a feature emphasized by Bowen as indicating the
origin of mz;raiaas-m rocks by crustellizeticn differentiation from the nore
mal basaltic magma. Most of the busic and ultrabasie rocks of the Siskiyou
Hountaing have been subjected to Mingg degrees of serpentinisation, hence
it has been aonsidered desirable to trest this intrusive ss & wnits In this
weyy the original nature of many serpentines may be euphasized for peridotite
is quantitetively the most lmporbant source rock.

The neme Hurdysurdy ls ziven bo the formetion becmume it is exposed
to the sast of Hurdygurdy Butte, It is an important wmenber of the group of
rocks found in Blue Ridge and ocours in the drainage basin of the headwabers
of the south fork of Smith River, which lies south of Besr Basin. The peri- |
dotite Imbtrudes the Bear Dasin formation of Devonien apge and the Salmon horne
blende schist but is itself intruded by the Punchbowl dierite. This relation
is very slear {rom i:ha_ larpe enclaves of peridotite in the Punchbowl formae
tion &b the type locallty of the latter.

The rock weathers o a reddish soll which is especially abundant
about Elk Camp on the treil from Blue Ridge to Island Lake. Its resistance

to erosion is comparable with the adjacent igneous and metamorphic rocks.
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The stream botween Bear Mounbain and Blue Ridpo appears to follow the cone
tact between the peridotibe smd the Punchbowl diorite.

Age: The apge of the perddotite is not at present asmrtaimblg with
presisions Ibs relations with the gther formublions indicate that it is pro-

uppermost Jurassics

Nacroscopic ﬁaacripﬁi@n
The Hurdypurdy peridotite is coarse prained, the orystals averapging
sbout § mmy in lengthe The dark green color is oceasionally blobehed with
red lﬁmxzita‘ resulting from decomposition of mapnebibe and picotite, Enge
tatite is present in large proportions,

Hierpscopie Examination
Thin Section {68, Loc. 44

Poridotite from ridge south of Beer Basin Butte
Color: Green ‘ ,
Texture: Holocrystalline, course grained, egulgranuler
Consbituentsy lajor: Olivine with alberabion rims of bowlinpite
ensbatite, uralite, anorthits
Avcessprys Hapgnetite, chromite
Alteration: Chlorite
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Serpentine

The serpentine is almost omnipresents It is foumd throughout the
area in masses of large size, Under this heading are included inextricably
mingled rocks showing great wvariation in composition which were classified
in the field as: 1, serpentine proper, a lenticularly brecoisted rock, some
times coal black sometimes green, alwaye slickensided, and with e homogemeous
amorphous texture showing little or no trace of the original constituents;
2+ metawperidotite, a rock with residuals of @nstatite and olivine, indica-
tions of original coarse grained texture, jJointed not brecciated; 3. meta«
gabbro, a roock notably more scidic, tending toward a fine graing 4. green=
stone, a resistant green rock tending to be aphanitic, frequently with flow
structure but massive in nature rether than brecciateds The most persistent

and abundant of these groups is the metaeperidotite. Here and there under

Figure 65 Resistant mass of metaeperidotite on Elk Camp Ridge.
8ilicified veins protrude while caleitic veins are character-
istically leached out. Wind is predominant agent here.
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particularly favorable conditions the serpentiniszation has been complete.
From the wery fact that so much latitude of composition exists it may be
readily inferred that the rocks here discussed may not be uniform in age.
The charscteristic dark green color which these rocks exhibit on
fresh fracture is lost on weathered exposures.‘ The color becomes in genere
al a mottled gray on outerops. This in some instances may wary from & black
to a 1igh§, dusty gray. When soil has a chance to accumulate the color of

the serpentine mass approaches a hematite red. The soil is as a rule thin

Pigure 66 Detail of soil weathering in serpentine north end
of Low Plateau., Pellets of hematite weather out in places
and remain collected in nooks sheltered from the wind. They
frequently show a high polish.

and poorly sulted to plant life, Vegetation is characteristically scanty
on serpentine slopes, a feature of extraordinary advantage in field mapping.
This condition is to be attributed not so much to the chemical composition
high in Mg and Fe but to the lack of porosity. Water is readily led away

along fracture planes. Burned areas on serpentine are excessively slow in
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reforestation.

As a rule serpentine is less resistant to erosion than the other
roeks of the district, Higgins Copper has a peak of diorite while serpen=-
tine laps up on the slopes. It therefore owes its present relief to differ
ential erosion. OSubsequent streams have frequently worked headward in sers
pontine. wasses as in the cases of wpoer Hurdypurdy Creck, Jones Creck, Clear
Creck, and the principal courses of the North and South Forks of the Smith
Rivers Dikes of serpentine in the Preston diorite have laod to the produce
tion of passes by differntial eroslion, among them Cyclone Gap and Lightaing
Gaps Some ridges of the Siskiyou province such as the ome followed by the
trail between Waldo and Sanger Peak are largely serpentine but along their
erests are masses of Preston diorite, presumebly of the nature of inclusions

or pondants.

4]

Figure 67 Illustrating the tgpographic and geolopic relatlionw
ships of serpentine to Preston diorite. Consideration of
these features will be extremely useful in understanding
aresl distribution of these rocks.

Highly serpentinized areas are commonly subject to extensive slide
ing. Vhere the rock is lenticularly brecciated the lenses are cosbed with

axzorphous silica and slickensided, Fine products of disintegration plus
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meteoric water provide ample lubrication, especially where the vegetal
cover is sparse. The entrenchment of streams has natumlly led to valley

slopes too steep for repose. Artificial highway cuts have been subjeot to

/ |

}

{
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Figure 68 Looking north across Smith River Walley 1 miles

above Gasquet at slide in serpentine, The brecciated

nature of the serpentine makes it incapable of standing

where undercut by stream action.
slides during the rainy season, The movement of a mass of serpentine down
& slope is essentially different from that of a rigid block such as a lava
capped slide blocke In the latter case the dislocated mase tends to move
as a unit down & concave plane leading to increasing back tilt of the sur-
face and the beds with increasing descents With serpentine the movement is
distributed and resembles a slump. The mass assumes an arcuate curve and

the material piles to the anterior in such a way that hollows are produced

back of the mass. Where proncunced slides of this nature have occurred on
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gentle slopes lakes have been impounded. Some lakes of this origin on the
slopes of Little Rattlesnamke Mountain have been mapped as a reference to
the Preston Peak Quadrangle will shows On both sides of Elk Camp Ridge
which is composed practically entirely of serpentine, slides have taken

place, occasionally of the degree necessary for the formation of backslopes.

Figure 69 Looking south dowm Patrick's Creek Valley from
north end of Elk Camp Ridge. Characteristic serpentine
slide and hummock topography is seen on Elk Camp Ridge to

fv rights In the background the Ship Mountain phase of the

1 Siskiyou soarp may be seen.

i o e T e

eqas,
On the $§é&‘side hummocky slide topography is characteristic. Refer to

figure 69. Where high relief exists as for example on some mlercut slopes

of the Suith River, slides are merely the descent of huge guantities of ser=
pentine en masse.

The relations of serpentine to adjecent roocks are frequently come
plicateds The degree of brecciation along contacts might easily be mistaken
as evidence for faulting. Heasurable displacement has, however, not taken
place in moat osses. It is conceiwable that during the process of serpentine

ization with attendant volume increase through hydration actual wplift of a
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Figure 70 Fragment of joint block of metaperidotite from

serpentine area east of ladrona Forest Camp on the Smith

River. Shows leaching of sccessible portions.
considerable mass might have occurred. Actual displacement as determined
by known faults has taken place under conditions which preclude operation
of differential erosion alone or simulated faulting. For example, faulting
has taken place along Bald Hill and along the Siskiyou escarpment, Exe
cepting such instances in which faulting may be wverified, the contacts were
considered intrusive (special instances of depositional conterots such as
with the Wimer beds were noted).

Relationships: As has been mentioned the relationships to adjacent
rocks is not always clears The serpentine is undoubtedly intrusive into the
older schists, the Grayback argillites and the Preston diorite. It is pose
sible that these serpentines are older than those of the oldland province.
Here it appears that the Dothan and the Galice have been intruded. The sere

pentine is definitely intruded by the Punchbowl diorite and the High Dome
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daclite porphyry.
Ages The last mentiomed serpentine is late Jurassic in age. It is
probable that most serpentine is of this age. Those of the upland are poste

upper Paleozoic. Hence they may be early or middle Mesogoic. The serpen-

Figure 71 Road cut in serpentine at Waldo, Oregon, showing
relationship of thin soil to brecciated rock below. Dike
of seen in center. :

tiniszation was pre-Punchbowl diorite and apparently belonged to the mage
matiec peried of intrusions Dikes of Punchbowl diorite on the north side
of Bear Mountain appear to fill lenticular fissures. The grounstones are
aseribed by piller* to both Mesozoic and Paleosoic lawas and intrusives,

They do not have a significant areal outerop in the region and were not

studied in detail by the writer. Here they may well be posteserpentine.

Lithology
The original rock: The studies of many workers have revealed the
intrusive origin of serpentines On the Pacifiec Coast the work of Palache,
Kramm, Fairbanks, Turner, Lawson, Ransome, and Diller hasg repeatedly shown

Ipiller, JuS., U.8.G.5. Bull, 546:20 (1914)
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that peridotites and rocks of exbrenmely basic nabure have been the source.
In the Klamath Hountains the preservation of peridetite, pyroxenite, and
gabbro in locally wnaltered condition together with agsociated neboeperidos
tite, metawpyroxonite, and meta-gabbro gives olarity to the convept. The
serpentine which is more abundant along Pissures and contects which offered
eagier access to hydrothermal agencles; is the general end point. Here
apain the point is not fixed for tale, mugnesite, ebe. represent further
netazorphosis,

The Hurdygurdy peridetite seans a good example of this original
rocks It is conceded, however, bthat this was not the exclusive source.

Serpentinization: The work of Bensonl has shown that magmatic
waters have been primarily responsible for serpentinizabion. He pointed

out that serpentinizetion and oarbonation have often beun complete at the

Figure 72 ILens of ascidic hypsbyssal rock shesred during
serpentinization. On stage road on north side Oregon
Hountain 1 mile down Telephone Polnb.

lﬁensam, Wolley Ame Jours Scie (4) 46:8924731 eep. 710 {1918)
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close of the orogenic epoch which the peridotite was srupted although there
have sometimes beon intruding differentiotes of the primary magna in the
intervals In thé area studied the complementary acldic dikes in the ser=
pontine are clearly of this nature. They have been affected Ly deformation
and squeezing and‘are‘penatratad to a depth of several centimeters by serwe
pentine minerals,

In the formation of serpentine the originsl olivine and bronsite
of the peridotite is albered so that the chemioanl composition of the rock
is different. The new compositiion, JigQRSiQe2ll,0, with FeQ somebimes re-
placing ¥go, implies that considerable water and siliecs are added while
iron and mapgnesia are subbracted. The serpentine rinerals developed have
been carefully distinguished by winchelll and include a#tigorita, pennine
ite, clinochlorite and wurious chlorites. Chrysotilite and tale are also
forned.

Taleitization: The formation of bale is not limited to the metae

morphism of serpontine bubt is also produced in the contucet gones of granites.

Tale rooiks are found in patches and dikes in the serpentine of this region,

ﬁeﬁape?idesita
This is a dark green to black rock with o typleal palimpsest Lexe
ture. Joint blecks are generally parallelopipeds. Residuals of c;ivina and
bronzgite indieate the original nature of this rock while large orystuls of
chlorite with platy orysbals simul:te mica. The fine grained natrix con-
sisbs of matted bastibe, chlorite, megnesite, chromite, and magnetite. The
whole is frequently wveined with chrysobilite.

lwinchell, AeHe, Blements of Optienl Mineralegy Fart 1I,
pe 373 {1927)
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Thin Section #1395, Loc. 83

Contact of serpentine amd white rock of nodule from old trail on
top of ridge east of Copper Peak.

Color: White

Texture: Pseudoporphyritie

Constituentss Sericite, bastite, kmolinite

Derivation: Contact gradational, nodule derived from aplite
dikes intruded into serpentine source rock.
Serpentinizetion lod to alteration of constituents
of leucocoratic dike as well as the ultrabasic
intrusive while volume changes in serpentine led
to brecciation and dislocation of dike

‘ plana polariged light, x50.
¢ Showing magnetite euhedral and
subsuvhedral, pyroxene residuals

T o N N P g, R et o

j42 Figure 74 Same as figure 73
il with crossed nicols,.

Showing matrix of bastite and
Qlother serpentine minerals
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Figure 76 Detail of weathering of metaperidotite on Wimer
Road near Rough and Ready Creek, Oregon. Siliceous veins
stand in relief while caleite veins show negative relief.
Chlorite crystals protrude as small lumps.
Serpentine
The lenticularly brecciated and slickensided serpentine is ene
tirely aphanitie. The processes of hydration and conversion have removed
all traces of original texture from a hand speoimen. The resulting rock
is coumposed wholly of the secondary minerals., The color wuries from
light green to black, Under the miocroscope fibers of anbiggrite may be
seen to be matbed with an amorphous ground mess. It has boen observed
that arens of mesh structure derived from olivine while banded fibere are
formed from enstatite and diallage and lie parallel to the original

cleavage.t

lpnleche, C., Unive Califs Publ., Bull, Depts Geol. 1:161~180



Figuréﬁsﬁxfoliation charasteristic of serpentines. Gap on
South Fork Trail south of Copper Campe Lonticular breo-
olation makes scale~like 8lices of serpentine common where
any area of completely serpentinized rocks ocours.
PETROLOGY
Punchbowl Diorite
The Punchbowl diorite, soe-named from its extensive ocourrence
about the Devil's Punchbowl on Beur MHountain, is apparently a member of
the Yesozolc group of imtrusives. In the field it was called "Young
Diorite” since it wus the youngest intrusive observed. Relation to the
likewise young Pyroxene Diorite could not be determined for they were
nowhere in contact, The Punchbowl diorite shows extreme wariation in
mineral proportions though not in mineral composition. Hajor constitue

ents are hornblende and plaglioclase feldspar. As the former predominates

148
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it assunmes o dark gabbroic aspect, as it approaches the latter it appears
syonitic. The median of composition may be represented by a diorite, ale
beit a basic types Although the hornblende of the qbartz diorite is gener
ally of the green ‘mriatyl while that of the melanosratic diorites is brown,
the particular hornblende diorite in guesbion containg green hornmblendes

In Oregon to tﬁe north, between Jacksonville, Central Point, and
Sams Velley there is a large area of tomalite, a rock containing sodic plag-
isclase, querts, hornblende, and blotite. As deseribed by As No Winchell®
this tonalite conbaing eccessory titanite snd magnetite. The plagioclase
found was sndesines Typiecal diorite 1s noted as occurring et the mergins of
the Siskiyou betholith where it comes in conbact with sheles. In importance,
however, the tonalite is the correlative of the Punohbowl diorite., The for
mer is regardcd by Winchell as significant in relation to the origin of the
ore deposits and the latier is regarded as significant by the writer in Calie
fornia, Moreover, the difforences in composition and guartz content mey not
be so pronounded as indicated.

The renge toward gabbro is most developed where considereble assimiw-
lation of peridotite, hornblende schist, and slute has taken plase. Thus,
at the type locality on Bear Mountain there are more or less corroded perie
dotite and schist incluslons. Schlieren of roek wery high in plapglooluase
sometimes are in contact with the peridotite and show eutexitiec structure,
See the accompanying phéﬁagraph, éompa.riacn of these xemoliths with the
peridetite to the west belween Bear Nountain and Blue Kildge indicates the
former to be derived from the magun as the latber,

Igarker, Petrology for Students, pe 70 (1923)

zmnchen, Ag He, Potrology & Min. Res. of Jackson & Josephine Cose
1ine Ress Ore. 1:5:46 (1914)
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Figure 77 ZXemoliths of peridotite in the Punchbowl diorite

at the Devil's Punchbowl: Note angularity of jJoint planes
on inclusions.

Pigure 78 Lamprophyric dikes in the Punchbowl diorite of the
Devil's Punchbowl with inclusions.
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The diorite in this vieinlty is evidently a contact facles. The
megsive rock itself frequently is shown to have been in & state of plastie
£low when solidified, by parallel orientation of hormblende erystals. This
phenomenon as well as the prewalent lamprophyric dikes are illustrated in
figure 79s These dikes, composed like the country rock of hornblende and

plagioclase (however, with the former greatly predominating) contain meny

Figure 79 Contact of Punchbowl diorite and lemprophyrie dike
at the Devil's Punchbowl on Bear Mt. Dike shows eutaxitioc
structures The flow structure of the country rock at right
angles to the dike strikes easte-wests. The surface has been
glacially polished.

corroded fragments of the couniry rocks Flow structure and small schlieren
are extensively developed, In some instaences they are diabasic.

The tendency toward differentiation of this dioritic body into ultrae
basioc segregations is striking, particularly when the relative homogeneity
of composition and texture of the Preston hornblendee-diorite is considered.
In the great bowlders of the talus slope to the west of the second lake of

the Punchbowl many of these autoliths are exposed in eross section. They
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are composed almost entirely of hormblende corresponding exactly with that
of the Punchbowl diorite. The segregation illustrated contains & local ade
mixture of feldspar and shows effect of some dissolution, the hormblende tail
presumably resulting from movement during a hoated and somewhat incoherent

stage.

Figure 80 Cognate inclusion or segregation of green hornblende
in Punchbowl diorite at the Devil's Punchbowl.

In two other localities these self developed bodies are founds To

the west of Cyclone Gap end between El Capitun and Copper Pesk there is a
N tongue which is remdered quite heterogencous by the presemce of great nume

bers of hornblende aggregations. A part of this mase on the west side of
cloar ¢reck invades fissures in the Proston diorite, bearin; fragments of
it as inclusions. Elsewhere along the conbtact it shows hornblende-rich age
gregations.

The northermacst outcrops of this Punchbowl diorite are in dike-like

masses near Twin Valley and northeast of Lookout Mowatain,
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Fhe Bear lountain batholith, as the main mass of the Puachbowl dio-
rite may be sppropristely desipnated, extends southwerd beyond Island Lake,
Cameron Pouk, and Presoott Mountain oub of the ares mappod. On the north
rim of Preseobt iake which is perched on the northwest side of Prescobt Howne
tein 1e an interssting pegmatite dike some four or Dive feet wide. The sure
rounding rock is gabbroic in charactor and quibe dark in colore Adjecent to
its walls the dike is largely plagioclase with smell books of biotite. In
places the dike contains small patches of fine hornblende erysbal apgregae
tionsa They eppeer te have been introduced in & late stage of the dikewfore
nations

another interesting cccurrence in the Punchbowl dicribe is the broasd
gran;‘d;iq dike passing through Cameron Pesk, the prominence north of Prescott
Hountaine This dike is about 30 feet in breadth and nearly vertical, It
is the only occurrence of its nature noted snd is the only intrusive rock of
the ares o contein ebumdent quarbzs It containg in addition to orthoclase
and quartz considerably biobibe. |

Age rolationships of the Punchbowl diorite are not definite in relaw-
tion to rocks in the west although the probability exists that it is closely
related to il not the seme as the gabbroe-hornblendibe rocks of the Big Boy
Ridge district west of Oregon Hountein and the diorite dikes invading serpenw
tine of the Low Platesu region. In the high Siskiyou district as has been
mentioned, dikes invade the Preston diorite. They sre also found in the sere
peniine near the contact on Bear Mountain, The more acidic dikes containing
vecasionel needles of hormblende of the Vhiskey lLake region snd elsewhere are
possibly differentietes. The thbawx diorite includes fragments of Salmon
horablende-sehists snd perddotite, thus establishing its subseguence to these.
Exoepting the lamprophyric complementery dikes,ns younger intrusives can ab
present be established as such in the area.



Figure 81 Punchbowl hornblende diorite from Devil's Punche
bowl showing clustering of hornblende erystals.

Figure 82 Facles of Punchbowl hormblende diorite from draine
ege busin of Rettlesnake Creek, nerthwest of Preston Peak,
Phenoorysts of hornblende.
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This proup of rocks appears to be definitely the chrouclopicel and
petrologic vorrelative of the Sierrs Uowdan "granodiorites”, Iike them
the group shows exbrene though gredational weristions in compositions An ime
porsant diﬂfarsmzq is to Do moted in the minor to insignificant role played
by quarbz in the Siskiyou batholith of the Preston Peak repglons Excepbing
the guarts, the compousitions ure comperable. As is the case in the Sierras
the mevbers of the group inwde serpentine. From considersation of general
festuwres of ovcurrence it would appear that the Punchbowl dloribe snd ase
soginted intrusives are Lo be correlated with the Sierra Nevaden "granodiow
rite" intrusives which ars of upper Jurassic ages The rocks of the tomalite,
diorite, pabbro serles of southwesbtern Oregon were placed in the Jurassie by
&s Ne Winchell, probably on sinilar grounds.

Detalled Desoriptions
Thin Section /148, Loo. 89
North rim of Prescubt lake

Golor dark from prependerance of hornblende. Holoorystalline,
medius grained, equigrenulsr fabric.

Hineral Composition: Hornblende, sndesine, muscorite, !Minor:
magnetite. Secondary: chlorite, keolinite.

Relationships: Wicrotexbure; seriate porphyroid, larger cryse
tale hornblende snd endesine, growmdmsss principally andesine,
Hagnetite is dmportsat constituent, is replaced by horublends,
and is ususlly rimed with darker hornblende. Some hornblende
erystoals acleular, Judesine with oherecteristic albite twine
m%:& agd osccasional Carlebad twinnings aAlberation border of
kaolinito.
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il Pigure 83 Fhotomicrogreph of
thin sectlon 1148, Punchbowl
diorite, crossed nicols, x80.
Showing orthoclace, plagio-
clage, and hornblende.

Thin Section $#149, lecs 89
Horth rim of Prescott lake

Pogmatite dike, white from plagioclase feldspar with dark fine
hornblende aggregatess Pegnatitie texture.

lineral Composition: Andesine, quartz, green hornblende.
liinor: magnetite, apatite.

Relationships: Quartz frequently showe unduletory extinetion,
is earlier then feldspar. Horublende has penetrated some fis-
sures in quartz and feldspar,

Pigure 84 Photoniorograph of
thin section {149, dike in
Punchbowl diorite, orossed
nicols, x50,
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Pigure 85 Photomicrograph
of thin section #131,

Punchbowl diorite, crossed
nicols, x60, Showing ine
terlocking of orthoclase
erystals, small hormblende
erystals at lower intersec-
tion.

Thin Section {147, Loc. 88

Grenite dike on Cameron Peak, first peak north of Prescott liountain
and southwest of Island Lake.

Color: Brownish white

Texture: Holoerystalline, medium grained, equigranular

Constituents: Major: quarts, hornblende, biotite, miecrocline,

orthoclase

Accessory: magnetite

Relationships: lMicrotexture; seriate intersertal, large crystals
orthoclase and plagioclase, smaller orystals
hornblende and quarts.

Pigure 86 Photomiorograph of
thin section {147, granite,
erossed nicols, x60, At the
bottom orthoclase, above,
quarts and hornblende.
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Thin Section 127, Locs 77

Contact of hornblende schist and Punchbowl diorite from ridge north
of the Devil's Punchbowl.
Textures Diorite: Holoerystalline, eguigranular
Sehists Flow cleavage, perallel allgmment

Constituents: Diorite: Andesine, orthoclase, hornblende. Ac=
cessory; pyrite
Schist: Hormblende, plagioclase, quartz. Acces-
sorys magnetite

Relationshipss Sharp conbtact, some brecciation of diori%e neay
contact.,.
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Note on the Big Boy Hornblende Diorite

A hormblende diorite similar lithologically to the Punchbowl diorite
ocours about the Big Boy Mine on the old Wimer road near Diamond Creeke The
main diorite mass itself is extensively propylitized and contains cinnabar
erystals along thé Jjoint planes., Large masses of hormblendite are found in
adjacence and are cut by pegmﬁite dikess It is believed that these horn-
blendite masses are segregation products of the diorite magma.

The serpentines and other rocks of the oldland area are sometimes
out by diorite dikes, These dikes belong to a later magmatic period than
the stoocks for inclusiong of the latter exist in the former. The pneumatoly-
tic activity associated with the intrusion of the dikes may have been re-

sponsible for the alteration of the main diorite mass itself,

Figure 87 Illustrating the relationship of the Big Boy horn-
blende diorite and hormblendite to the later diorite dikes.

A segregation within an inclusion on Diamond Creek.
This occurrence probably represents one of the Sierra Nevadan ine

trusives and may be classed as part of the Punchbowl formation.
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Figure 88 Inclusion of hornblende Pigure 89 Inclusion of serpentine
diorite in hormblendite. DBig Boy in hornblendite. Big Boy Cimmabar

Cimnabar Prospect Prospect

|2

Figure 90 Hormblendite cut by aplitic dikes.
Big Boy Cinnabar Prospect
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Madrone Pyroxene Diorite

The Madrone pyroxene diorite is a well defined petrologic unit. It
is widely distributed in the Klamath oldland province but none is exposed in
the siskiyou uplands The rock is inclined to be greenish on fresh surfaces
from the pyroxene ‘oontent. This mineral forms approximately one half the rock,
plagioclase feldspar the other halfs Pyrite is sometimes present as an ace
cessory, a feature reminiscent of the Punchbowl diorite. where exposed below
Madrone Camp south of Gordon Mountain the diorite is olivine~bearing. A
large mass of the rock occurs in Monkey Creek Ridge and swings around Monumen-
tal to Oregon Mountain. Another body underlies the Wimer beds east of the
Bald Hills, A mass of unmknown extent outerops on Fremch Hille In both these
last mentioned places the rock is deeply weathered. Everywhere observed the
relationships are intrusive save east of the Bald Hills. Here the diorite
is faulted against serpentine and overlain unconformably by Wimer beds. Along
the Smith River at various places dikes of pyroxene diorite intrude serpentine.,
The Madrone diorite intrudes various basic and ultrabasic rocks in the upper

Figure 91 Contact facies of Madrone pyroxene diorite and
neta-gabbro on upper lonkey Creek
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reaches of Monkey Creek.

The Punchbowl diorite and the lMadrone diorite appear to be closely
related. Like the Punchbowl formation the ladrone is believed to be Sierra
Nevadanes The Punchbowl hornblende is not derived by alteration from the

Madrone pyroxnno.' The two diorites' are petrologically distinct,

Thin Section 20, Loc. 16

liadrone pyroxeme diorite from road ocut on Smith River one mile east
of mouth of Myrtle Creek.
: Texture: Holocrystalline, medium grained, equigranmular.,
Constituents: Uralite, orthoclase, miecrocline, muscovite,
labradorite, augite.
Alteration: Sericite, chlorite.

/7) Tigure 92 Madrone diorite
: thin section #20, crossed
nicols, x50, Showing
prinecipally labradorite
erystals.
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High Dome Dacite Porphyry

The High Dome dacibte porphyry is one of the most imporbant forma-
tiong of the area, Its widespread distribubion under the Klameth Oldleand
provinee exceeded all antieipation in view of its nature and its extent in
adjacent regionss In spibe of its aphanitic bexbure it is nobt an extrusive
as night be ordivarily be supposed. It is rather o hypabygsal intrfusive as
will be demonstrated in comnection with conbact relationships.

This rock is exposed in a long northesouth mass including High
Dome and a portion of Q&trick“s Creck Rldge., A body of unknown exbtent oube
orops along the Smith River gt the Horse Flat Forest Canps. As is the case
with other bodies ite major axis is probebly northwsouth. A lerge area is
exposed on French Hill and in the country to the south and esst. This belt
may or may nobt conbinuous with an apophysis in the Cresecent City Quadrengle
exte ding north scross the Smith River in the wieinity of Hardscrabble
cieek. The latber outcrops for a mile and a half elong Smith River and 8xm
tends northerly beyond Signal Peake One of the most interesting occurw
rences, the one first observed by the writer, is an intrusive in Dothan
shales near Hiouchl Bridge. This mass seems to be a laccolith. The roof
of shales, exposed ln a highwey cut, Bhi;ws effects of conbact mebamorphism.

The dacite porphyry is extremely resistant and tends to form topow
graghic prominences, though it like the other formations is bewveled by the
Klemath surface. iigh Dome which it forms 1s a good illustration of this
qualitys The soile cover is us a rule relatively thin although under localw
1y favox;able circumstances it may be thick and support a luxuriant flora.

The High Dome deeite porphyry is quite homogeneous and possesses
characteristics which make it readily recognisable. The color is a dark

greon and while more striking on fresh surfaces is meinbained to some dee
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gres on woathered exposures, The orystals of component minerals are much
to small 4o be seon by the unaided eye and indecd in some eases are subw
aicroscopics Under low power of the microseope flow structurs is aoted in
tho case of the materinl of the luecoliby. dJoints are widely spsced in
goreral, although in instences such as the talus slopes of High Dome, dise
intopration has exbtensively comminubed the originally huge blocks. The
other process of weathering, namely, deconposition, ls of less importance
in the erosion of the dacite porphyry.

Cne of the most noteworthy feabtures of the daclie porphyry is the
fraguent occurrence of pyrite and sulfides. This is not a local pﬁenom*
snon vhich may be abtributed Lo adjacent mineralizing lntrusions. The
daeibe is the youmgest ipneous formetion observed. Moreover, the ocour-
rences are widely separated by wvarious inbervening formations. The north
abutment of the Hlouchi DBridpe is anchored in this resistont rook and
bowlders resulting fram the blasting show scattered clumps of untarnished
pyrites Oceasiomally it 1s councenbrated nodules the size of a walnub,
On the whole the peppering of glistening metallic yellow spocks gives a
striing effect, The crystals themselves are evhedrals.

In outorop of dacite porphyry on Freuch Hill the pyrite is almost
omaipresent though not alweys abundant. The dacite is the bedrock of
the Freneh Hill plaeer mine. To _ishe mu*!;hwast of the gravel workings an
exploratory shaft is 'ba;izig sunk in the Klamath surface depression which
carrieg the drainage of French Hill into Craige Creek. Here s eortain
amount of ‘st:atterad chaloopyrite is present. Uhere readily attacked by
percolating ground wabter this has been reduced Yo meballic coppers In
the northeeast of the cabins on Freneh Hill Mine o short open cut dige

cloged dacite of the same striking mineral facies. The sulfides are hy .
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no means ag common as at the previously mentioned locality although some
masses as large as a hagelnubt were observed. A third distinot cese is
afforded by the Scoville Copper Prospect on the west side of FPabtricks
Creok Ridge facing High Dome, Hers extensive concenbtratlons occur.

The extemnsive occurrence of these sulfides in the High Dome dacite
porphyry represent a phenomenon difficult of explanation. If an exbternal
soursc is assumed it must conjecturally lie beneath the srea and be nowhere
exposed, since the dacibe aprears to be the youngest intrusive. The excluw
sive assocnition of the sulfides with the dacite indisabes a causal relaw
tionship for it is inconceiwable that hypothetical mineralizing solutions
should everywhere search oubt this hard and relatively little Jointed rock.
Many instances of primary pyrite have beon observeds The Punchbowl dio-
rite in the adjacent Siskiyous contains oecasional grains, Bub nowhere
to the writerts lmowledge is primary pyrite of such large proportion. Such
pyrite, moreover, frequently shows corrosion of corners, replacement, ete.
which are not to be seen in bthe present instance. Consideration of the
implicétiana of the above~mentioncd observetions leads one to the conclusion
that the sulfides of the dacite porphyry were deposited shortly after intrue
sion, golidification, and fracturing, by mineralizers rising from the dacite
magmatic source, This conclusion has farereaching significance in relation

to the copper sulfide deposits of the region.
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Thin Section #13, Loc. 12

High Dome Dacite porphyry from road cut at Hiouchi Bridge on
Smith River.

Color: Light green

Texbure: Seriate porphyritiec, dopatiec

Constituents: Plagioclese (not determined), hornblende,
quartz, orthoclase
Aocessory: Pyrite

Relationships: Grouping of orystalline material and aphanitie
substances in flow errangement

§ Figure 94 = Photomiorograph of
Bt thin section 13, dacite porphyry,
ey crossed nicols, x50.

Figure 93 FPhotomicrograrh of
thin section #43, tremolite vein
in dacite, crossed nicols, x50.
Showing tremolite needles pene-
trating orthoclase.
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Age and Correlation

The High Dome dacite porphyry intrudes many of the rocks of the
Klamath 0ldland provinces Use of the word "intrudes" requires explanation
in view of the rm that aphanitic textures are commonly associated with
extrusive rocks, While intrusion cannot at all localitlies be established
a8 the manner of coming (i.e. extrusion camnot everywhere be ruled out),
certain localities are definite in their evidence. 8n the old Shelley
Creek road about 3% miles south of Monumental, the Shelley Creek slates
are cut by a sill of dacite porphyry. Near the contact the slate is metaw
morphosed., To the west of this sill and band of slates is the character
istic High Dome formation. On Baker Creek several broader sills are exe
posed by the stream cut and prospecting tunnels in mineralized areas clare
ify these relationships. To the east of Horse Flat Forest Camp dacite ine-
trudes the Monkey Creek pyroxene diorite to the morth. It cuts the sere
pentine on Smith River west of Hardscrabble Creek and as has been mene
tioned before occurs as a laccolithic intrusion in the Dothan ("Francise
ocan"). Thus it may readily be seen that the dacite porphyry is post late
Jurassie although its upper limit is not so easily discerned.

_ In the Galice-Kerby-Waldo region Dillerl notes the occasional
presence of dikes and small knob-like areas of dacite porphyry. It outs
serpentine and Galice slates, According to Diller the porphyritic struce
ture here is due to plagioclase, quartz, and hornblende oeccurring in sharpe
ly defined phenocrysts. This structure was not noted in the California
area, Diller observed, however, that the rock is frequently non-porphyre
itiec and without pyroxene, amphibole, and biotite, This wonuld conform teo

}num-, Js84s UsBeGeBe Bull, 546, p. 21 (1914)
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the case of the sill on Shelley Creel, mentioned previouslys Another feaw
ture of similarity of the Oregon rocks being considered is the presence of
a dike of dacite porphyry impregnated with pyribe on Josephine Creei.

In his sbudy of the Roseburg Quadranglel Diller moted dikes of
dacite porphyry cutbing the Cretaceocus Myrtle formation. The same relaw
tions were nobed by Bubler & Mitchell® in Cubry Countys Thus it appesrs
that the dacibe porphyry is post-lower Crebaceouss It is pre<iiiccene as
may be judped from its beveling by the liocens orosion surface. It was
possibly intruded during the Pdecwens orogeny.

Ipilier, J.5. Roseburg Folic Hoe 49
2publer, G.é. & Mibehell, G.J, Hine Res. Ore, Vols 2 Nos, 2
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Structure
Summary

The dominant structural axes of this portion of the Klamath
Hovnbaing strike somewhat west of north, In deteil batholithic intrusions
have similar orientation. In the large they follow an sast-wost cross-axis.
Rocks of the reglon are in most eases much metamorphosed and bave extremely
complivated relationships to sach other testifying to a long and eventful
geslogic life. Intrusive rocks have by their iﬁjwﬁim destroyed the
evidence of relationships of the sedimentary-mebamorphic group,

Polding is on the whole of minor -importance. Although some formae
tions such as the Galice are conbtorted in most cases a rather constant
abtbitude prowils,

Faulting is promlinent both on a large and small seale. lovement of
smell displacement has occurred along many of the contacts particularly in
adjaconce to serpentine. Three large faulbs have be n located. That to the
east is responsible for the Siskiyou front facing the EKlamath oldland. It
pursues a general mortherly trend and dips east usually about 60°. From its
southward extension it was named by Hershey the Orelans fault.

While quanbitative data on displacement are not available (rocks to
the east are igneous) it must by conservetive estimate have been at least
4000-8000 foet. Considering the depth of denudation of the high counbry it
quite possibly smounted Yo twice this figure. I the benoh at 4200 feet on
the Haystack near Sunger Peak is a porbtion of the Klamath oldland the poste
Pliocene throw would be about 1000 feet.

A second line of faulbing has displaced Rattlesnake Mountain and
ILittle Reabtlesnake Mounbain ﬁi‘&:h respeet to each other as may be seen from

helr offset summits, The fault sbtrikes northwesterly along the west face

of the Bald Hills and may continuve to join the Crescent ¢ity fault, On the
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fault the Hill Creck segnent has been tilted to the northeast.

The Crescent City feull is ome inferred to be present immediately
offshore south of Creseent City which s rikes behind the platform to the
vieinity of Smith IRivex’ where it ares to the west and passes into the
Paeifiics It is believed that there hus been displacement of over 1000
feet on the fault south of (rescent Ciby since the Pliocene.

Joint plaues while not in perfect accordance throughout the area
are in general obligue to the major directions. The region appears to have
suffered tangential cowpression particularly along an sastwost axis.

Ag hag been deamonstrated the Siskiyou Renge in particular and the
Klamath group in general have been a positive element in the earthts crust
during much of geologic time and especially since the Jurassic. In all the
long wplift, dissection, and intrusion, the re-lon hes been a wassif re~
celving crusbal assaults from all guarbters with resulbting fracturing,

faulting, and metamorphisnm of the rocks.
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STRUCTURE
Introduction

it is necessary to understand the structural design of a reglon if
we hope to decipher its geologie history. The larger concept of the struow
tural design rests in the lest analysis upon the correldtion of the minutas.
Hiere in the rugged, bimber-covered, northwestern Kluneth Mounbains knowledge
of the detell is increasingly diffieult to scguire, In detall the structure
is frequently hopelessly complex and confusing. Rocke of almost every
varioty exist under almost all conceivable conditlons, The phenomena of
metanorphisn may be detected almost universallys. The igneous rocks theme
gelves involve a myriad of details on inbernal constitution and exbornel
relationship. Relationships of sedimentary serles separated by intrusive
magses are searcely discernable yet all contacts of major importance ine

volve at least one igneous rotk.

Internal Structures
Igneous Structures
It will be remembered from the section on stratigraphy that the
intermediate intrusives, namely, the Preston and Punchbowl hornblende
diorites, show little metamorphisnes Conbtacts sre sharp and clear as in the
case of those of the granitic rocks of the Sierra Hewadal, Only the later
dacibe glves evidence of significant contact acbion and even in this case

the combact aurcoles rarely execeed 10«15 feet. Hischegesteine are notably

lacking save in the Punchbowl formwation. At the Devil's Punchbowl the

many phenomensa of intrusion are reflected in thé internal structure of the
rocics Flow structure, schlieren, aubtoliths, and xenoliths are all clearly
exemplified. Sinee these strucbural fesures are discussed at length in cone
nection with the getrology they need not be elaborated here.

lpabst, A,, Univ.Calif.Publ,Bull.DeptsGeol. 17:329 (1928)
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Structure
Reglonnl Hetanorphism

If conbact metemorphisn is not widely observed itec deficiency is
amply supp»}.ied‘by the general distribubion of ite disbant rolative, regional
wnetamorphism. This type of rock altoration is variously lmown ug dynanow
nebamorphism, obstruction mebamorphism, dislocabtion meb&morghism¢ eto.
Grubsnmann-iigeli prefer use of the latber term in view of the reglonal
gharacter of all ‘;Gypea of wetavorpyhisn. Dymeno-metamorphism is rejeoted
bécause of the insignificance of movement in many instances.

Repional metumor hiem hus affected all the older sedimentary rocke
in a seale roughly diminshing in lnbensity with the youth of the formation.
The Abrams nice schist represents e metamorphosed serics of sediments. The
later Salmon hornblends schist is a metamnéphasad series of Dasic lawis.
The phyllites of the Bald Hills reglon are among the ﬁlder»metamarphics‘ Allv
these groups persevere s josbled and deformed remnants of a once extensive
terrane, mere palimpsests of an impres ive geologic section. The Sdlmen
schists of the Bear Basin repglon were, subsequent to mebauorphisn and dew
velopnent of flow cleswage, broadly folded, |

The Dear Basin sediments and the correlated Grayback formation
havé been subjected to large crustal forces. The flow ¢leavage developed
has, however, not beon of the ultimato type characteristic of perfect
adjustuent. Schists and true slabos are lasking, ﬁhe shales hove been in
part recrystallized with formation of ergillites. The cherts being highly
silicecus are nob subject to such pmmounced changes. As might be expected
the carbonate rocks, namely, the limestones, are most susceptible to meta-
morphisnm. In the Grzyback limestones recrystallization to marble is local=

1y complete bubt this alteration is not general.
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The Shelley shales and sandstones have been metamorphosed to
argillites and slatea. Certain bands of glaltes have been fimely brecw
ciated. Tho Galice beds have Leon prather gonerally albtered to brown
argillites a&i‘:hout;;;h 4 faw of the sandstones remain 1lit:le changed. The
Culics is the wmost highly deformed formation in the area, It is finely .
wrinkled and folded. Zecause of soanbineas of exposurss a detailed emanme
ination of stractures wos not sblenpted. fAs o whole the :E‘émm::é.cn seems
to be dipping east and strilking mprbh-souths The labter member of the lMesow
solc sedinemtary series, the Dothan, in contrast to the Gellioco is nobt as a
whole so highly metamorphosed, Most Dothan sediments may still be classed
us shales and sandsbones, Instead of being finely folded as the Galice,
the Dothan beds are bent into broad folds, Although difference in orogenioc
stress may be in part responsible, the greater competeney of the massive
Dothan sandstones is certainly jmportant to the differences in internal
structures The Dothan rocks in general strike northwest.

All of the sediments mentioned above have been subjected to varying
degrees of regional metamorphism. lodern rescarches hawe shown thet suech
netamorphisn in the Alps proceeded at relatively imw temperatures frequent-
1y below 2000 s and but rarely approaching 500° C. The rock changes are
facilitated by dislocation processes, high hydrostatic pressure, and the
presence of volatile minersalizers, The latter may be derived frem concomie
tant intrusions of magma at a considerable distance, These conditions are
readily fulfilled in mountein makiz;gg - Before uplift considerable thickness-
o5 of rock may eonbribute to the load developing high uniform compression
and bringing lower rocks inbo higher temperabure zones. Vhen the factor of
non-uniforn pressure ls introduced by esrth movements, conditions are favor-

able for mineral transformation and recrystallization. Intrusions which
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ocour in the later stages of mownbain building, presumably as the result of
release of pressure on superheasted rocks, provide volatiles for regional
action as well as mebamorphosing adjacent rocks by contaect action.

The western Siskiyou repion is now so deeply denuded that it is ime
possible to ascertain former beds. At the seme time portions of the moun-
tain roobs are exposed, From the long record of metemorphism, however, it
may be clearly recognized that considerable thieknassea of Paleozoic end
possibly early Mesozoic sediments once existed (?érhaps not simulteneously)
over the regions It is also to be mﬁeﬁ thet diastrophic forces have a
nunber of times developed mountains, each period of such sctivity influence

ing the metamorphic character of the rocks in an additive way,

Hydrothermal Hebtamorphisn

Hydrothernal netamorphisn is & very loose term cweriixg any kind of
rock change resulting from action of hot weters. The changes may oeour at
any depth and are associated sometines with conbact metemorphism, sometines
with regional mebamorphisme In the present instance we are principally con-
corned with the alteration of the wltrabasic rocks to serpentine. The prow-
cess of serpentinization which has been discussed in connection with the
petrology of the serpentines is selective and usualiy maintainsg contacts at
nearly their original sharpness, Throughout the arca the serpewtines (which
are undoubtedly secondary rocks) are found preserving their former relationw
ships as dikes, stocks, ebe, Schistosity is not produced but rather a lenw
bicular brecciation as an extreme manifestation of the expansion caused by
hydration.

Serpentinization may procede by a process which J. Xonigsberger has
ealled "telepneumatolybic” sction, Hot water and gases from somewhat disw

tant intrusions mey seck out the susceptible rocks along fissures. The rock
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alberation may then proceed almost imnediately after solidification or long
after depending upon structural conbrol and conditions favoring chemical re-
actions Tale dikes and taleized sreas are dewveloped as a further manifesta~
tion of this telepneumatolytic action.

Anpther case of hydrothermal mebamorphism is to be observed at the
Big Boy mine on the old 'ﬁfiimer Rond on Dimmond Creeks Here a lurge diorite
area has been finely jJointed, impregmsted with cimnmabar along the joint
‘planes, and later thoroughly decomposed by hydrothermal actions Limonite
and sericite have formed from the biotite while kaolin has formed from the

foldspars,

Jointing
The development and position of joint planes wvaries with the type
of rocks One characteristic which may be noted almost universally is the
absence of a northesouth strike, The prineipal plane of jointing of the
igneous rocks strike N 80° E and dips 40%-20° N, The secondary plane may
strike N 60° W and dip § 607« The tertiary plane
may strike N 50° E and dip § 609, While absolute
values differ, the sbovewgiven figures appear to
represent a mean. From the study of the strain
ellipsoid we know that shearing tends to take place
along planes directed 45% to the direction of apw
plication of praasizre. The generalized joint diagram for the western Siskie
you area would indicate a predominating stress f;rom east to wests, This be~
lief is strengthened by the northesouth aligament of Pormations and by the
northward trending structures.
Jointing is undoubtedly important in the struectural control of cerw

tain topographic features. The north face of the pyramidal horn, Preston
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Peak, is e glgantic joint plane striking N 80° E and dipping north 40% The
back wall of the cirgue ¢ontaining the Devil's Punchbowl is controlled by
great planes in the Punchbowl diorite. These features may be observed by
referring to fipgures s Jointing has also served to determine the posi-
tion of dikes and veins by giving channels %o various magmatic and pneumato=
Iytic solutions.

Broader Peatures of the Western Siskiyou Structure

In eminiﬁg the areal map of this region one of the first impresse
ions which méy be gained is the remarkable northesouth aligmment of the
prinsipal formations. 9Irue in the complexly inbterlocked intrusives of the
upland this orientation is harder to discern. Even in the case of the widew
ly distributed Preston diorite, however, one may note a north-south aligne-
ment of outeropss This is apparently related to the antecedent north-south
structure which was in turn developed in response to sast-west compression.
While in detail the batholiths and stocks of the igneous complex of the west
ern éiskiyous sre avoid in the exposed section the general trend of the bode
ies in the range as e whole is east-west. Hence in view of the theory of
permissive intrusion aecompanying orogenic deformetion, the mounbain mass
owes its form to northe-south compression gieveloping the east-west zone of
weaknesss Such compression with elevation of crustal rocks presumebly
through release of pressure permits superheated silicate solids of wunderlying
“peripheral magmatic reservoirs” to melts The magme. rises in the zbne of
release till it reaches an equilibrium with hydrostatic pressure.

The writer does not agree with previously published sccountsd of
origin of the various components of the Klamath group by folding. Folding
and deformation have taken place in the distant past snd may have developed

3’Andarson, Fa Uy, Jours Geoles 10:144-40
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folded mountains whose roots may be dimly recopnized, bub the present northe
western group, at least, ls the result of uplift and dissection. The uplift
has been both of the pature of reglonal uwpwarping and locasl faulting, As
has been emphasized, the sbsence of posteJurassic sediments indicates the
positive or upward' moving noture of the district while the deformation of
the Mesozolc strata flanking the mountains suggests that the positive Kla-
nath mebamorphic complex has behaved as a srystalline massif or foreland.
Within the limited area studied the patches of metamorphic and sedi-
menbary rocks scattered in a variety of inbrusives have difficultly deciphe
erable structuwral relations, The early Paleozoic 1s represented by a dis-
tinet hiatus but the Devonian Grayback formebion with its preveiling northe
east strike indicates that direction of compression was ther more from the
northwest than from the west as in later geological time. The sedimentary
formations found to the west of the Siskiyou upland are largely lesozoic
belts with beveled outerops. They are separsted by Mesozoie intrusives.
In the case of the Shelley formation no other linmb has been located, it is
simply & homoclinal structure. It would thus sppear that the reglon was the
seat of intense orogenie activity in the later Mesozoic, possibly Sierra
Nevadan time. At this time the sedimentary series were folded, metamorphosed
and intruded. Uplift and trumeation led to present areal distribution ex-
emplified on the Klamath oldland.

The Orleans Pault
Paulbing is responsible for the present ﬁasitiqn of many of the fore-
metionse Dillerl in discussing the styucture in #cuthmstem Cregon has
pointed out a genersl southeast dip of formations with the youngest lesozoic
to the northwest spparently wnderlying the Paleogolic and older rocks. "This
apparent reversal of the nebtursl order is due either to folding and overturne

Ipiller, J. Se, UsS.G.S. Bull. 546:22 (1914)
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iﬁg of the strata or to faulbting, by which the older rocks are made actually
or apparently to ovarlie'the '3‘0!133&61‘.: Both folding and faulbting very prow= ”
bably have conbribubted to the complex structure of the region, but the part -
playedb by each is ‘mﬁ: a8 yob understood and will require detailed invesﬁi-—».
gation."” Diller likewise notes that the fanlt bounds the Devonian sediments
and the Gelice, This fault was indicated as the Orleans fault on o recon=
naissance map of p&i‘t of Del Norte County published by Harsheyz. ﬁiller*’$
section shown in Figure  illustrates his concept of the sequence.

In the Crescent ity quadrangle the Dothan eppesrs to have a gen~
eral sastward dipping position. (See structure section). It is, however,
soparated from the Galice by many inbervening intrusives and possibly by
fanltss It aprears to be in normal position. The writer is not inclined
to acepet at present overturning of the complete section suggested by Diller.
‘T;’:w Paleggolce rooks if pmjactéd wostward would overlie the Galice Jurassie
but this position is believed te be due bto uplift on the Orlesns fault, nob
to overturning.

The Orleans fault is a well merked structural feature as may be
seen from the iafluence it has on the areal distribution of formstbions. lbs
topopgraphic expression hus been discussed in relation to physiography. Ik
was indicated that the fault separates the Siskiyou upland from the Klamath
oldland. It may be traced along the west front of the higher peaks, Sanger
Peak, Wounded Knee Mountain, Bear Basin Butte, and Ship Hounbain. A rame
ification of the system is believed to pass to the east of Ship Mounbain
nlsos AL Dear Basin Bubtte the Bear Basin beds (correlsted questionsbly

Ipilier, J.5., UsS,0.8, Bulls 546:22 (1914)
ZHershey, Odf., Min, & Sci. Press 102:468 (1911)
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with Devonian Grayback formation) are raised above serpentines and the
slates of the Shelley formation, To the west of the Haysback neer Sanger
Pask the faulbt separabes serpentine on the saet Lrom the Galice srgillites
on the wesb, Wast'qf the ridge north of Sanger Peak s fault of this system
separstes greenstone on the east from slabes on the west, These slates are,
juding frow distribubion north of the Oregon line and out of tho ares
studied, presumably Galice, The slabes here have the characteristic strike
of § 300 & and dip 859 5, The fault plane strikes northesouth and the hade
is 56° Be It is thus a stoeply dipping reverse fault, There is no well
defined zone of gouge bub the slates are bﬁa-cia‘bed near the conbact. Be-
cause of the pauneity of sedimentary rosks to the east of the fault in
California it is difficult to state with precision the displacement. If
the torrace developed at 4200 fect on the west side of the Haystak is & reme
nent of the Klamebh erosion surface which resches 3000 feet and more nearby,
the post-Pliccene throw is over 1000 feet, The heig;ht of the peaks of the
uplanc},‘raaohing 7810 feet in Preston Pesk, suggests thalt the throw during
tYhe Tertiary msy be weny times 1000 feet. A threw of 10,000 feet is by no

means improbable.

Bald Hills Fault
& definite fault lies to the wesh ~of the Bald Hills strilking in a
northwesterly direotione The Red Mountein Zault mapped by Hershey: would
apparently project west of the line of this fault zlthough its ﬁorthmré
continustion has not becn identifieds The Bald Hlls fault is apparently

of the scissors variety. The flat top of Rattlesnake Mountain in the
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southwestern part of the Preston Peak guadrangle is au erosion surface which
has been elevated about 400 feet sbove the corresponding surface to the east
on“bha top of Libttle Rattlesnake lounbsin. To the west of the Bald Hills is
a flat lylng eree with a desply weathered surface which is about 400 feeb
below the erosion surfsce on top of the Bald Hills. As has boen explained
in connection with physiography the Will Creek segment, lying betweeén this
fanlt and the coastal Crescent Uity fault on the west, bas been tilted to
the northeast pré&ueing sertain complications in drainage. 'i‘he inereasing
throw of this block to the south is menifested by the higher sca cliffs
Knobs are found on the ridgés Just west of the fault line and are supposedly
the results of raupid weathering of the brecoiated zone.

A fault which may be comnected with this system was found on Rock
Creck about two miles above its mﬁth" The gone of clay gouge is one foot
in thicknesss The plane strikes N 729 I and dips 690 S« On the sast side
of the Bald Hilles the surface which the Winmer beds rests on has been dropped
about 100 feet, This fault is, however, of minor importance, The main Bald
Hills fault mey continue northwestward to join the Crescent City fault and
mey thus exercise & structural control on the lower course of the Smith Rive

ers This inference could not be wverified.
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The Crescent City Fault

This term specifically refers o the fault primarily responsible for
the escarpment east of Crescent City. To the south of the Crescent City
platform it lles off the coast, The presence of s fault could not be verified
by observation of ‘the actbual plene end no data on its exsot position and atw
titude could be obtained. Ib ls inferred from physiographic evidence, the
north-south aligment of the escarpment (refer to figure ), and the differe
ing histories of the platform and the oldland, As has beon mentioned the
searp itself has been modified by marine erosion and laber subeserisl erow
gions The Crescent Uity fault itself gives mo evidence of post-marine plan-
abion movement.

While the fault plares of the Gms{;em: City and Bald Hill faulbs were
not observed, the writer has represented them in the strusture section to be
reverses Several considerations favor this views In the first place the
faults are all approximetely parallel and appear to have been simultancously
actives Tomsion and compression at the seme time are mutunlly exclusives
The Orleans favlt is known to bé reverse so the others are probably similar.
In the second place the Klamath reglon is known to have been subject to
gemeral cireumferentinl compression which has i‘al&?;ad the overlepping Hesow
zoie and Tertiary strate, This condition is favorable to occourrence of com=
pressional faultss ‘

To the north of the pletform the plane presumably curves strongly
and passes oub to sea. The acuteness of angle made by topographie slopes
near the village of Smith River is probably not to be abtribubed to faulting
but to laster modification by Rowdy Creek which debouches on the platform at
this place, Displacement appears Lo have been entirely vertical, varying
from place to place bubt reaching a maximum of 1400 feet soveral miles south

of COrescent City. Here the upthrown esst block, the Mill Creek segment of
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the Xlameth oldland, is fronding directly on the lower western block covered
by the Pacific Ocean, Meny of the basin range faults are inclined to be are
curte and the maximum ourvebure pomsible is nob knowns The writer believes
that in the present case invelving vertiocal movement the scuteness of the ine
forred bend near the dsbouchement of Rowdy Creek offers no Insurmountable obw«
Jectlon to the existence of a fault.

It might be mentioned in passing thaet the morthward continustion of
the Sen Andreas rift may lie some 15 miles or so offshores One supposed
ranification of this rift strikes into the Paecific nesr Bear Ridge st the
mouth of the Bel Rivers During the San Francisco earthquake of 1906 the Bald
Hills of Humbelt Counby just south of the Klameth River received some severe
shockss FEarthquakes from time to time have affected the Klamath region bub
sigus of recent mwovement have not been recorded in the mounbtains themselves,
On November 22, 1873 heavy shocks threw half the chimmeys down in Crescent
City and rang the fire bells The shock was also felt at Happy Cemps This
and other shocks felt in the reglon mey hawve proceeded from an offshore
rifta
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Resume' of Geologic History

During the Proterozoic the Klamath region was & basin of deposition,
accunulating the series of sediments which were later to become the Abrams
and Colebrooke schists. According to Hershey the sedimentation was continuw
ous, there being deposited at the base an argillaceous sandstone with some
strata of quartz sand, followed by carbommceous and siliceous shales, calcar-
eous sediments, and unifornm deposition of shales. The depasifsioh was fole
lowed by uplift of the region and voleanic activity on a large scale was ac-
compahiad by accumulation of a considerable thickness of basic lava flows and
somesedimentary interbeds, the whole of which was to become the Salmon schist,
Probably near the close of the Proterozoic and possibly during the Grand
Canyon=Killarney Revolution these series were folded, metamorphosed to mioan
and hornblende schists, and elewateds. Mountains may have been developed
which persevered through the lower Paleozoic.

A hiastus succeods the deformation of the Abrams and Salmon deposibts
which may only be interpreted as indlcating a high stend of the land., Cane
brian deposits have never becn recognized in the mountain area or in adja-
cent regions. With the Silurien came a depression and some sediments were
ascunulated in areas adjacent to the mountains whieh at that time probably
had low relief, In the Devonian the Klamath region agein became a basin of
deposition varying periodically in depth with occasiomal emergence. A thick
geries of shales, cherts, and limestones were laid down. Voloanic activity
is attested to by the basalt flows, some of which are vesicular, In places
they show sligns of mineralization, To the northeast of the Preston Pesk
quadrangle Carboniferous shales and limestones were deposited conbtinuouslys
Sediments of this age were widely deposited over the Xlamath region. Toward
the end of the Paleozoic with the coming of the Appalachian Revolubion up-

lift and deformation occurred with slight concomitant regional metamorphism.
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In the Preston Pesk quadrangle it is beliewed that intrusions of hornblende
diorite may have buken place st this time.

A long hiatus follows in the early Mesozoic, the Triasssic and lower
Jurassic. During this time inberval the Klamath region was standinghigh and
shed sediments to 'adjmant seas in north central Californis snd central
Oregon. Late in the Jurassic peripheral basins were submegpd and received
sediments. The Galice shales were deposited at this time in considerable
thicknesses especially in the Rogue River regions Ulbtrabasic rocks were
intruded as batholiths and dikes. later, Dothan (Dillard or Francisocan)
sandstones, shales, and cherts were deposited about the western margins.
pther Jurassic sedimenss were deposited in the northern Californis geo-
syncline and in the cembral ‘Gregon paosynclines Considerable igneous ac-
tivity took place in Dethan time as evidenced by inberbedded basalt flows,
rhyolitic stocks, flows, and tulfs, Fellowing Dothan time and during the
Sierra Newadan revolution the reglon was again uplifted and deformed.
Extensive intrusions of diorite and granodioz;ii_:e took place wifh acoompanys
important mineralization. The ultrabasies were to‘varying degree serpenw
tinized by hydrothermel metamorphism. General and m&;heé intense regional
metamorphism aceoupanied the orogeny developing the argillites of the region.

The subsequent history of the morthwestern Klameth region has been
one of denudation for merine sedimentation later ocourred only marginally.
During the éarly Cretaceous sediments were shed to the Kuoxville sems and
later bo the Horsetown (lower Myrtle of Orogon) seas which surrounded the
regions This continued through the Chico while a brief subsidence led to
the deposition of (retaceous outlyers on the flanks of the Klamath region.
Some of these lie a few miles north of the border in Curry Counby, Oregon.
During the late Cre’c:a;:aous or possibly during the Laramide Revolution ine

trusions of dacite porphyry took place with attendant mineralizaetbion.
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The early Tertiary found the region being uélifted and denuded.
Faulting of reverse nabure took place along north-south and northwest
striking planess An early Tertiary peneplain may have been formed which
way possibly be r'ecognized in the general accordance of rdiges in the in-
terdor at 5000 feets The intrusive masses resisted erosion and becane
monadnocks. Vhether or not an early Tertiary peneplain was developed over
the whole of the Klamath ares, it appears from the present study thet a
pepeplain (hereinbefore termed the Siskiyou peneplain) flanked the interior
region by the upper liiocene. 4;4}.1;‘16}13.8 time subsidence of the marginal areas
occurred and thin deposits of marine sands were scoumulated in places.
Werping occurred and near the northern limit of the Coast Ranges and the
lower and middle Pliocene Wildeat beds were deposited. Differential ero-
sion occurred in the Pliocens, A n&w erosion surface reaching by late
Pliocene an old age stage, the Klamath oldland, was formed. This surface
cut the Pliocene beds. Regional uplift occurred and inaugurated the (ua-
ternary dissection still going one The more recent history of the local

Crescent City platform has been related elsewhere in this paper.
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Index Maps to Locations of Mineral Resources

@old deposits indieated by brown ink
i1

Copper » green "
Chromite " " " black "
Cinnaber ¢ o " pred .
Hanganese " s " blue °

Croscent City Quadrangle
1, Ora Anna ltine
2+ Oro Pino Prospect
3¢ Alba Mine

Horthwest Quarter Preston Peak Quadrangle

4, Zounr Copped Prospect
5o Tyson Rowdy Creek Mine

8. Zoor Chrome Prospect

7. French Hill Mine 12, Higgins Prospect 17, Tyson Chrome

8. Haines Flat Mine  13. Anderson Prospect 18, Gordon Mit.Group

9, Hard Luck Prospect 14, Britten Prospect 19, High Plateau 38

10. Sumnit Claim 15, Scoville Prospect 20, Sunny Brook Prosp.

11. Nonumental ifine 16, Cleopatra Mine 21, Big Boy Prospect

224 Black Beauty Prospect

Hortheast Quarter Preston Peak Quadrangle
23+ Proston Peak Prospect
24. Bear it. Claine

25, Chicapgo Camp

26. The Chromite Prospeet
27+« Doe Creek Prospoct

28, Vhite Feather Prospect
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Mineral Resources
Adwnce Summary

The ninersl resources of the northwestern Klamath lountsins are
of warious kinds, In the Presbon Peak and Cressvent City Quadrangles,
although many deposits are kuown, there are at present no producing mines.
The deposits are not as & rule of high grade nor are they large. These
facts, added to the insccessibility of this region and high cost of trans-
portation,are responsible for the failure to exploit them.

Frop time to time mining sctivity has been stimulated by high
prices for metals and a number of deposits have been exploited for short
periods. The first such occasion was in 1863 when copper ore was dise
‘covered at Low Divide and some shipments were made via Creseent ity and
the ocean. Sporadic prospecting and development work continued for some
time later. In 1918 the great demand for mebals for war use led to the
meximun expansion of mining activity. The nineral most actively sought
was chromite because chromiwm was needed for hardening stecl. Del Norte
County was the largest producer of chromite in the northwest. Some
7,903 tons was shipped and 4,545 additional tons was nined but not
shipped.

Chromite which is wldely scatbered in the serpentine and metaperi-
dotite of Del Norte Coumby is one of the most important of the mineral ro-
sources. Copper sulfides are locally concentrated in such quantity as to
have encouraged extensive prospecting. Gold has ylelded the largest
total revenues The great perlod of productlion from placers has now
passed and insignificant amounts of gold are now produced. The placer
gold has come from stream gravels of the present cycle, berrace gravels,
Klamath oldland gravels, and beach sands, Amounts derived from the latber

source are negligible. Some gold quartz lodes occur but they have becn on
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the whole disappoinbing.

Although umimportent in the past some cimnabar deposits are being
actively investigated and pive promise of fubure development. Such develop-
ment will be stiwlate& not only by current high market walue of quicksilver
but also by the fact that it can be deitilled on the spot thus eliminating
excessive transportation chavgess

The occurrence of & number of other minerals may be mobed including
platines, osmiridium and awaruite in the placer sands, manganose minerals,
tale, laoric jade, limestons, ete. Brick olay is found near Crescent City.
In rocont years the value of the wrock gusrried for use in the breakwabter at
the Crescent City harbor has far exceeded thet of the mineral production.

Gold
Hisbory

The very sarliest history of the Klamath country is intimately cone
nected with the search for golds. The region was first penetrated in 1849 by
pold seskers. Settlements were started along the Trinity and Klamath Rivers
and the placers ylelded a large amount 'of golde About this time some sallors
deserted their ship nesr Pax;agon Bay (now Crescent Bay) and made their way
overland to the Illinois River valley. Here they started placer workings
which ceme to be known as Seiler Diggins, later Waldo. Waldo became the
seat of Jesephine Counby, Oregon, and wes a flourishing mining towne

Groups of prospectors were scouring the Siskiyou Mounbtains in the
§50tss Crescent 'City was bullt in 1853 and beceme the center of activities
in the northwestern Klamath Moumbteins. Chronicles of these days record the
hardships encountered and the troubles with the indians. Soldiers who had
fought the Rogue Indian Var in 1855 helped to build the MeGrew Road from
Crescent City ta' Sallor Dipggins, Throughout the last half of the nineteenth

»uanﬁwv‘ efforts were made to explolt awriferous gravels of Del Horte County
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with only moderate success. Sporadic attempts are still being made.

Stream Placers
Present Cycle
None of the gravel depagii:a of the present cycle is belng worked
stendilys Practically all of the bars of present streams have, however,
been prospected or worked in the pasts The Smith River was worked in the
early days but very little was obtained from the north and middle forks.
The south fork lmé rich in places, particularly near the mouth of the ereeks.
Produective properties were located on Myrtle Creek, Craigts Creck, Fatrick's
Creek, Siskiyou Fork of the Smith River, and Monkey Creek. Most of these
prﬁpertias were worked by one or two small gilants during the winter months.
The gravel benches of the Monkey Creek iline were formerly ground-sluiced
by water taken from lionkey Creek 1F miles aboves
Throughout the drainage system there are aacwnulwbiéns of black
sand. The heavy oxides of iron and chromium were abundantly furnished by
the large areas of basic rocks, In addition to gold some of the sand cone
bains gzlatinum. At Antone Kauss? mine on Craipts (reeck pieces of coarse
platinum worth up to §25 have been found. Diamonds huve also been found

in the black sands of the Smith River.

Terrace Gravels
Work was started in 1878 on Big Flat by the Big Flat Mining Co.
or the "Boston Company." The property hed a large gold production but is

now exhausted,
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Auriferous Gravels of the Oldland Cycle
French Hill Mine

The Frenoh Hill Mine is one of the oldest placer properties in the
county. Work was started by the Siskiyou Mining Co. in 1860, Tater wus obe
tained from the heandwaters of Craig's Creek through a large diteh called the
Siskiyou Diteh. Insufficient water supply proved to be a heavy handicap.
For a long perlod bef'ore asquisition by the present owners the property was
owned by Jack Darnell. It is at present owned by the Fremch Hill Mining
and Hilling Co.

A newly constructed diteh to Craipg's Creek is expected Lo provide
ample water during the winter for operating two or three glants, The gravels
lie in a shallow wvalley on the French Hill remmant of the Klamath oldland.
The deposit is about 1 miles lomg, 300 feet wide and 30 Peet in thickness.
The pebbles and bowlders in the gravels are largely of serpentine and diow
rite and range from 4 inches to 2 feet in diameter. The avemge is aboub
10 inches.

The black sand is richest alomg the dacite bedrock and is irrepgular-
ly distributed in a way choracteristic of stresm deposits. The gold is
poarse and is associated with platimum, During former operations plabinum

formed 5% of the tobtal walue of the oubpub.

Heines Flat ine
Work was earried on ot Haines Flat in 1877, but, according to re-
ports, mining was never profitable., 4 large flume and diteh carried water
from Gz:;x'don Creek to the flate The Klamath oldland remnant has the gravels
preserved in a shallow, southward-sloping valley, The deposits are exten=
give and reach in places 35 feet in thickness, On the whole they are much
finer than those at French Hill, A large cabin was built in the workings

with sccommodations for a lurge staff. It is now disinbeprating, Several



193

years age attempts were made to ground sluice some of the gravels with un-
setigfactory results. NHo information could be gained regarding the chare

actber of the gold.

Other 0ldland Placers

A number of other gravel accumulations of the Klamath oldland re-
madin on certain remmants. 4 lurge area of gravel is said to exist on
Rattlesnake Mountain bubt the occurrence was not visited. Inbteresting de-
posite occur in Josephine County, Oregon, just north of the state boundary
of California and south of Waldo. The Osgood or High Grawvel Mine has been
operated rather regullarly over a long period and has produced large amounts
of golds The gravels resemble those at French Hill and rest on a wea~
thered and arod@i grecnstone basement, They were considered Cretaceous
shoreline deposits by J. 84 Diller but they appear to the writer to be cor-

related with the other late Pliocene oldland sccumulabions.

Beach Placers

The beach sands of the Crescent City platform like those of Curry
County in Oregon to the morth contain large amounts of Black sand and cone
éidera‘bla values in gold and platinum. 4 concern known as the Oro Del
Horte Co, erected a plant two miles south of Crescent Cibty in 1913 and at-
tempted an allec'bromagneizic concentration. The plant was ‘nuiit near the
beach and was supplied by a suction pipe and conveyor. The sand was passed
to a revolving sereen, water wns added and the sand and weber passed over
several plates, the first being large aluminum plates with riffles, the
second belng small aluminun plates with riffles, and the third a metal
plate of unknown composition. An alberassating current was passed ghyough

the plates and the black sands were suppesed to be repelled leaving the
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gold and platinum. The enterprise f&iled and no traces of the plant are left.
Small quantities of pold and platinum have been obtained with rocke-

ers on Pebble Beach, Uhen the Crescent City breakwater was being construct-

ed it is reported :hha:b black sand accumulations in fissures along the bedrock

carried fine gold in fair amoumbts.

Gold Lodes
Hard Iauwck Mine
The Hard Luck Mine consists of six olaims on upper Monkey Creek.
Two tunnels were driven on the leached outcrop of & quartz vein. The vein

carries arsenopyrite and some goldes

Sumeit Clainm
The Sumit Claim on the divide between Shelley Creek and Monkey
Creek eanst of Baker Flat (formerly site of Shelley Creek Station), Staked

by Es A+ lePherson and Fe A. Sanford.

lionumental Consolidated Quartz line

The Honumental Mine was developed bty Cole Draper. It consists of
eight claims northwest of the old settlement of lonumental on Shelley Creek.
They were patented in 1916 and the present owner is the Gun and Davis Ese
tabtess B. Ae MoPherson of Granks Pass is the local agent. The mine was
worked until 1905 and meintained wntil 1910 after which water was allowed
to £ill the workings. Plans are under way to pump the mine dry and re-
survey it. |

The veihs are associsted with the esast-west striking contacts of
Shelley slate and dacite porphyry. This conbtact dips 70° south. A hoist
wag built 'over the hanging wall and the shaft passes into the igneous foot
wall at a depth of 70 feet, There are a mumber of levels with drifts at

40 feet, 100 feet, and 120 feet. The ore was stoped out along the drifts,
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hoisted, transferred to mule carts and hauled one-half mile down the hill to
the mill which is located on the old Gasquet stage road. 4 large camp was
located here.

The ore is soft and leached near the surface bub passes into a hard
argenopyrite ore with depth. The gold in the quartz wein is associsted with
specular iron, arsenopyrite, and scme copper minerals. The ore is said to

awerag;e $40 per ton with the high grade ore wvarying from $100+120 per bon.

Ora Anns Mine

The Ora Amna Mine 1s one of the older mines of Del Norte County. It
consists of one patented and three unpatented claims on the east side of Bald
Hill at an elevation of 1400 foet. There are two parallel veins between a
slate hanging wall end a diorite walls, The velns average 6 feet in width,
striking east-west and dipping 45° north. They are reached by a tunnel 300
feet longs The ore consists of fres gold, srsenopyrite, and other sulfides,
The property has been idle since 1887.

Oro Pino Prospect
The Oro Pino Frospect is owned by T. Ss Stevens, An inclined shaft
has been sunk 75 feet on a guartz wvein in decomposed pyroxene diorite. The
vein strikes north 46 east and dips north 53°, The gold is fine and flaky.
It ocours in pockets in the vein, associated with are pyrite, manganite, and
limonite.

Copper
History
Copper was discovered in _‘che Low Divide District in 1853. Mines
were developed in 1860 and shipments of §re wore mede to Swanson and Germanye

This ore brought $41 to $102 per bton. Between 1860 and 1863 some 2000 tons
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were shipped from the Alta and Unlon Mines. After 1870 the district deters
iorated. During the heydsy of mining activity a typical mining camp of sev-
eral hundred inhabitants existed at Alteville., This site is now known only
as Low Divide and there are scarcely any vestiges of the former village..
Frank Zoer an old«bime mimer, is the only inhabitant.

In the later 19th dentury there was eonsideréble actbiviby in pros-

peeting numerous other deposits in Del Norte and Siskiyou ecounties.

General Nature and Qecurrence of the Copper Deposits

The most characberistic mineral of the copper ores of northwesberne
most California is chaleopyrite. Pyrite and pyrrhotite are also present.
Supergene sulfideé are of minor importance as are the oxidized copper mine
erals, The zones of oxidation and an?ichmant are relatively shallows Long
continued erosion has been in part resgonsible, leavy annual rainfall keeps
the water table elose to the surface. The ore deposits are frequently in
serpentine or near the contact of serpentine and diorite. In the Preston
Peak Quadrangle the diorite concerned is usuelly the Preston hornblends dio-
rite. The latber is older than the serpentine., The weins themselves ante-
date serpentinization for they sre exbensively brecciated and fragments of
ore are commouly coated with serpentine. The major depesits are related
o the Punchbowl diorite and its correlatives among the Sierra Newvadan ine
trusives, In Del Norte County the (late Cretaceous) High Dome dacite porw
phyry is responsible for some small deposits.

The pyrite-chalecopyrite deposits of Shasta County, Califoranis,
which have beon largs producers are found in the Devono-Carboniferouss=
lietamorphic series and are related to an alaskite porphyry and quartz
diorite. The latter is presumably the eguivalent of the granodiorite of

the Sierra Yevwada.
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To the northwest in Sisklyou County, CGaliforamia, and Josephine
County, Oregon, are a nusber of deposite which mey be grouped in three
r;orthusa&bh belts. The easbernmost one vonkains the Blue Ledge Mine near
the middle fork af: the Applegabe River in California and several prospects
on Squaw (reek in Oregon. The ore occurs in a vein avera-ing five feet
in width increasing te 40 feet in places. The country rock is a micnceocus
schist. 7The chalcopyrite-pyrite ore is said Lo average 67 copper and §5
in gold per ton. 250,000 tons are reported to be blocked out.

The second belt is represented in the Grey Eggle Hine near Indian
{reck, five miles north of Happy' Camp, Calif. Aecording Lo the'llines
Handbook" of 1926 the mine is located on a flat dipping lode warying from
10 to 80 feet in widbth. The underground development is extensive. Re=-
serves of 1,045,000 tons of ore averaging 3423% copper and 40¢ in gold are
reported.

The third belt is of immediate interest to this discussion and
reaches from Preston Peak north into Oregon, The deposits in California
will bé described in detail. Those in Oregon near Takilma, which have

heen au’tiﬁ producers, have been deseribed by G;F..Kayl. During the sume
mer of 1930 & debtaliled examination of them was wade by P.J.Shenon of the
United States Geologieal Survey, in connection with a general survey of
nineral resources in soubthwestern Oregon. The results of this study have
not been published yet.

The Queen of Bronze Mine ab Takilma is locabed on scattered ors
bodies in serpentine and along contacts with diorite, The ores of the
nearby Cowboy line are similar in the general mode of cceurrence, In the
Jueen of Zronze Mine the largest body mine conbained aboub 10,000 tons.
The oxidized zone is Aless than 90 fect deep. The primary ore coatains

Ipiller & Kay, U.S.G.S5. Bull, 380:76 (1909)
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chalcopyrite, erii;a,‘pyrrhotite, quarts, and eanlcibe, The ore averages
8:% coprer with $3 in gold and 17¢ in silver to the ton. The ore is
transported to Tacoms ‘or smelting. Drop in the price of copper led to

closing in 1930. The reported total production is about $1,500,000.

Deseription of Deposite
Preston Peak Mine

The Preston Peak Mine consists of five patented ¢laims on the
north slope of Copper Peak and adjacent to Presion Peak. It is reported
to be owned by W.T.Thompson and Edger L. Wellace of Los Angeles. The
deposit was one of the plonesr discoveries in the region. It was opened
up and considerable undergound work was done in 1899 by the Preston Peak
Hining Cos Since 1900, the mine has been idle, cabins built in Indian
¢reek Valley heve fallen in ruins, sand the shafts have filled with waber.

lire KXo Jo Khoeery of Takilma who had visited the workings gave in-
formation regarding the development. The main tunnel wes driven southerly
in the. diorite some 405 feet, AL 250 Peet this crosscut an 8 £t, vein of
chaleopyrite ore sveraging 16% copper and $2 in pold per ton. Here a winze
woas sunk 40 feeb and at this depth the mineralized zone vms 40 feot in
widthe, A 30 f¥, drift driven to the west of this ore body disclosed
another vein 12 feet thick containing the oxidized copper winerals.

fhe mine is reported to conbain a large quanbity of ore and con-
ditions appear favorable for persistence of the ore in depth., Lxploita=-
tion of this promising deposit will probably not bake place in the ime
nedinte futm*é becuuse of its isolation, It onn be reached only by

trall and is in the center of a rugged area.



Figure 98 Photomicrograph of "ore" from the Preston Peal
Hine showing residual of chalcopyrite in chalcocite.
Groundmass chalcopyrite. x500

[np—

|

Figure 99 Photomicrograph of pyrite erystal in dacite
porphyry from Hiouchi Bridge. x150

199
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Bear Mounbain Prospects

Several copper prospects are located on Bear lountain near the Devilts
Punchbowl. They were located by Fred Nelson, now deceased, who lived at
Trout Camps Nelsonts Prospect on the north slope of Bear liountain is located
st the contact of serpentine and Salmon hornblende schist. A tunnel 20 feet
long driven south inbo the ridge has disclosed no trace of ore. The serpen=
tine is rather gemerally ocut by stringers and veins of asbestos, as shown in
the accompanying figure, bub these appear %o have no economic importance.
The back of the tumnel discloses some lenticular dikes of altered aplite ree
lated to the Punchbowl formations

Chicago Camp

The Chicego Cemp (also known as the Del Norte Camp) is located near
Wislgey Leke about 4 mile east of Sanger Peaks Some 178 claims were staked
by a Chicago association of cleimeholders. An extensive program of develop~
ment was carried on in 1917 and 1918. Five miles of road were built south of
Waldo, Oregon, the whole route of about 10 miles was surveyed, and the stumps
were blasted along the route for two miles north of the camp., The proposed
grade of the read would not have exceeded 5%s. Cambins, laboratories, and pow
er eguipment were installed on the site of the deposits. In conjunction with
the claim holders associabion a large sapnatarium was begun at Waldo. At the
end of the war with drop in prive of copper and shortage in funds the exe
ploration ceaseds A year later all interests were relinquished by the Chi-
cago groupe. Most of the elaims including the office building are now held
by K« J« Khoeery. wWaldo itself is deserted and largely in rains.

The copper deposits of the district do not make an impressive surface
showings Several bunnels have been driven on veins in various parts of the
property and some low grade chalcocite~pyrite ore has been removed. It is

reported that a magnebic survey and diamond drilling revealed a very large
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Figure 100 Asbestos weins in serpentine from the
Helson Prospect on Bear Mountain

. /

L__ - v

Figure 101 Chaleopyrite bearing quartz vein frem
Seoville Prospect on Patricks Creek
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ore body abt o depth of 300 feet« As iun the other deposits of the region

sorpentine end diorite are the cowntry rock.

Higgins Copper Group
The group consiste of five claims on the east slope of Higgins Moun-
tain. They are on the Siskiyou Fork of the Smith River five miles south of
its mouth. A few open cuts have been made on the oxidized outerops of veins

in serpentine,

Anderson Prospeoct:

This is located onevhalf mile vast of Baker Flat (site of old Shelw
ley Croek Stage Station) and one mile northwest of Anderson's Ranch on Shels
ley Creels The veins conbain some Chaleopyrite and pyrite and ocour along
the contact of the High Dome dacite porphyry and the Shelley slates, Four
short tunnels have been driven.

Britbten Prospect
The Britten Prospect is sbout a mile and a half north of High Dome
on upper Diamond Creek. The ore bearing veins are in sohist and are associate
ed with some diorite. A shaft 60 feet deep and a drift of 35 feet disclosed

a8 9 foobt vein,

Seoville PFrospeock
This prospect is located on the east side of Pabricks Creek about a
mile and a half northeast of the old Patricks Creek station., Two tumnels
hawve heen driven east into the ridge on veins in the High Dome dacite por=

phyrye The ore consists of chalcopyrite in quartz,

French Hill Prospect
An open cut a short distancs west of the Fremch Hill Placer Mine has
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diasclosed a deposit of pyrite end chaleopyrite in the High Dome dacite porw
phyrys Pyrite crystals are commonly found in ouberops of this formation as
ot Hiouchi Bridpe« It is believed to be genebically related to the last four

occurrences describeds

The Cleopatra lMine
This copper deposit is lecated north of Diamond Creek and just seuth
of the Oregon line in Sections 3 and 4, R 2 E, T 18 Ns It is one of the oldw
or mines of the régim having been opened by an English mmpaixy in the 60%s,.
Ore was then packed by mule to the old Melrew Road, After its abandonment
it passed throughk a succession of hands. lore money was invested without re~
'burh‘ The seven claims are now held by Paul Dressle of Grants Pass,

v Several veins, that run from one to two feet wide, have been followed
in by severzsl hundred feet of underground workings. The wveins are in serpen-
tine and are apparently associated with dikes and stooke of Madrone diorite.
The ore n’bsarv@é was of low grede pyritic characters No considerable ore

body is believed Lo be present.
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The Low Divide District
Alta line

The Alta Mine was one of the earliest deweloped in Del Norte Counby.
It has been mbandoned for many yearss A dump is the only marker of the site
where formerly between 1860 and 1870 was locabted a stream hoist, air comw
pressor, mine buildings, shafts, etes In these days there was an incline
455 fect deep with four levels anﬁ over 1000 feet of drifts., There was also
an adit drift ;:aa‘ahing the incline from the guleh, A second vein was opened
by & winze below this drift. The Union Mine, located on the northward ex-
tension of the Alte vein, has very ex.t;ansi.ve wderground workings. The ore
carried from 10 to 18% of coppera |

The mines are in serpentine on a vein which runs north and south
along the ridge east of Copper Creeks. It dips east 40 to 60 degrees. The
principal minerals of the ore are pyrite, chalcopyrite, bornite, and pyrrho-

tite. Locally there is some supergene enrichment and chalcocite is presont.

Zoar Prospech
To the northwest of his cabin at Low Divide Frank Zoar has several
cleims. These lie near the head of Copper Creck on the ridge to the east.
Several prospecting tumnels have been driven through the wein. The ore is
soft and shows supergene alterations Chalcopyrite seems to make up the
mass of the ore with some sooty chalcocibe., Samples are reported %o run

18% coppers
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Chromite
History of Chronmite Hining

Chromite was found in the counbry back of Crescent City before the
Civil VWers It was brousht to %:b_.e Attention of the Tysoms in Bglbimore who
had been mining chromite in laryland since sbout 1838, They scguired prop-
orty on French Hill and st Low Divides From 1869-1873, aboub 1500 tons of
ore were shipped annually from Crescent City aroumd the Hora to Balbtimores
Vihen imported chromite from Greece and Asia Minor reached the United Sm‘tss
the mines were shut downs There was no further activity until after the
Yiorld War had bogune Imports from New Caledonia, the principal producer,
were practically outs offs After the entrance of the United States into the
war the govermment encouraged the exploitation of mative deposits, lLarge
amounts of chromite were mined and shippeds Then the prices broke because
of importetion of seweral shiploads of ore from New Caledonia. Chrome min-
ing was demorallzed. Vhen the end of i:&m war come & large amount of chro-
nmite remained in depots where it may be found today. Operators were parw
tially recompensed for their loss by the govermment, Since 1918 there has
been no activity. Prospects for fubure activity are not good in view of
smaliness of deposits, lack of adequate transportation, and cheap sources

of supply from Rhodesia and New Caledonia.
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Oocurrence of the Ore

The chromite deposits investigated by the writer are all in serpen-
tine or metaperidotites None were observed in umaltered rocks although such
occurrences have been mted.l The association with ultrabasic rocks, however,
appears to be universal, Serpemtine is widely distributed in the Preston Peak
and Crescent City Quadrangles and vherever it is present chromite is likely
to be founds Chromite prospects are scattered over the broad belt of serpen-
tine of the Klamath oldland and in the serpentine stocks of the Siskiyou upe
land,

The ore bodies themselves are generally more or less tabular in form,
They are in reality flat lemsess Although cases of gradational contacte
with the country rock are known, the lenses studied in Preston Peak and Cres-
cent City Quadrangles have sharply defined boundaries, The bounding surfaces
are frequently slickensided,

Pigure 102 Glaciated outerop of chromite lems in valley
of Doe Crecke lote sharpness of contact with the light-
er serpentine.

lyogt, seit. £, prakts Geols Jehrgang 1894:384-393
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Nature of the Cre
Hinerals

The principal ore mineral is chromite whose formuls is Feo-,crzﬁs *
representing 687 chromic oxide and 32% ferrous oxides The iron mey be re-
placed by magnesium and the chromium by aluninum and ferric irons In this
way & gradation may be observed from spinel, ;e)zg(}é.ﬂges,«k through picotite,
(UgFe)0e (ALCr) 0, to the chromites Chromite is coal black in a hand speci-
mens In thin gection it is reddish browns The streak is brown and harde
ness is Bib:

Picotite, the chrome spinel, varies in color from yellowish brown
1;:) greenish brown: It has not been identified im Del Norte County ores by
the writer, The chrome garnet, uvarovite (3Ca0»(Al0r)203¢35i0p), ocours
sparsely along the joint planes of the chromite. The green evhedral crystals
of uwarovite are usually very small, rarely exceeding o millimeter in diamee
ter. Another silicate, the chrome clorite known as kammerite or kotschue
. beite (&Hp0+5Mg0+(AL0r)p0543810,), is occasionally found in cavities and
along Jjoints. It is a pink mineral of micaceous habit.

Structure
The chromite ores are structurally divisible into four types, (1)
evenmgranular ores, (2) disseminated ores, (3) modular ores, (4) banded ores.

Even-~granular structure. This is the common structure of the chrome

ores The chromite crystels are relatively wmiform in sizes They rarely ex-
ceed two millimeters in dismeter in the coarsest ore and in the finer types
the chromite individuals mey be less than 5 mm. in diameter., In the most
profitable bodies the ore consisbs largely of closely packed hypidiomorphic
chromite grains with minor interstitial olivene, pyrozene, or serpentine

nmineralse In the coarser and lower grade ores the mineral grains are freguente
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P

Figure 103 Banded chromite and serpentine from Tyson High
Divide lMine, Note displacement of the bands.

-

— Y-
Figure 104 Banded ore from The Chromite Prospect, Copper

Peak, showing relation of chromite individuals to ground=-
masss Believed by the writer to be a primary structure.
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ly loosened making the material very frieble.

Disseninated structure, In this type of ore the chromite grains are

evhedral and are mai;.t-ered in & mebrix of serpentine. Fortions of the Tyson
deposit on French Hill were composed of vctrehedra or near-octrahedra of
chronite in 1ightgreen serpentine, each forming ebout 50% of the totals The
chromite was evidently the first-formed minersl.

Nodular structure. This structure has been noted by Diller in ore

from Brush Creek, a btributary to Briggs Creek, Josephine County, Oregon.

The nodules sccording to Diller range from one~tenth to three~fourths of an
inch in diameter and may be either spherical or ellipsoidal in forme The
lentils are usually purallel in oriemtstion. The nodules of chromite are
surrounded by the altered primsry silicates (olivine and pyroxene). Veins
of serpentine cut the nodules indicating their prior formation. The nodules
in ore from the Placer Chrome Uine of Eldorado County Califoranis are cut by
veins of serpentine derived from tremolite which was in turn derived from
pyroxens.

Banded structure. Chromite commonly occurs in more or less parallel

layers which may vary from 5 or € cms in thickness down to about e millimeter.
At first sight the black bands of éhromite appear to stand our sharply from
the lighter colored alternate layers. It is seen, however, that the bands
are not persistent in many cases., The intervening mabterial may be the origie
nal olivene and pyroxene or warious minerals derived from them. Serpentine
minerals, anbigorite, penninite, clinochlorite, and chrysotilite, are most
conmon, Magnesite is sometimes present. On close investigation it is seen
that the contact is not sharps Chromite orystals along the margin are ine
terlocked with the serpentine minerals, Vhile chromite is concentrated in
the bands secondery minerals are found in inberstices and im the bands of

secondary minerals themselves ocour scattered chromite crystals. These
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seattered individuals usually show aligmment.

Widely differing views are held as to the origin of this banding.
Vogtt illustrates e mumber of banded chromite ores from Norway and ascribes
their formation to the magmatic ixeriad. The basis for regarding bands as a
flow phenomenon rests in the precedence of chromite in erystallization and
its separation before the congesling of the magma, The transecting bands
which he montions are more difficult of explanation and, of course, were
found later. Grouwt® through his studies of the Duluth Gabbro rejects many
préﬁic:us ideas of banding of igncous rocks, nmamely, 1. partial assimilation
of inclusions, 2. 1it par 1it or fluidal gneiss, 3+ deformation during
solidification, 4. deformstion just after solidification, 5. strealked differ
entistion, with reference to rhythmic cooling or intrusive action, 6. suo=
cessive intrusions, 7. heterogeneous intrusions. After noting parallelism
of banding to ﬁoundaries end contacts he ascribes banding to convection dugw
ing erystellization.

Diller in connection with the banded ores of the Hamburg region,
Siskiyou County, California, noted parallelism with adjacent gneissic struce
tures and believed the conditions operating to produce the latter also pro-
duced the former, Recently Rogers4 has attempted to explain the structure
as @ replacement phenomenon during a late magmatic stapge.

A careful investigetion by Fisher® has shown that chromite is not
only developed as a primary mineral but also as & secondary mineral during
the hydrothaml periods However, in the case of the ores studied chromite
was not found as a pseudomorph after any of the silicates. Other eriteris
of replacement could not be establisheds The typically bunded ores of Del

lvogt, Jei.Ls, Zeitschr. prakts Geols 581-399 (1894)

ZGrout

Spiller, J.Ss, U.S.G.S+ Bulls 7254, p. 18 (1921)

ogers, A.F., 30th Ang. HYeebing G¢.S,.,4., Cordilleran Section
SFisher, L.We, Hoon, Geols 24:691 (1929)
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llorte County, appear to be a wanifestation of flow structure. Cross vaixiing
noted in some deposits, perticularly the Zoar prospect at Low Divide seems

to be assoclabed with the period of serpentinizetion. It is suggested that
hydrothermal solutions of this period did unot dissolve the chromite itself
but carried with them distinot crystals which were left in the fissures. The
gorpentine of the fissurs veins ghows no remuants of primary silicate struc-
ture found in fissure walls and is believed to heve been introduced. Vhile
there appears to be some crustification of the serpentine itself the chromite

grains are irregularly distributed.

Origin of the Chromite

Chromite is generally recopnized as a product of magmatic segregations
In this respect it is related to magnetite which also ocours in segregations.
Vogt has established the igneous origin of chromite deposits in Norway, Dilw
ler reparded the deposits of the Klamath Mountains as products of mapgmatic
segregation or the erystallization differentiastion of Bowens All the great
chromite depésits of the world are found in serpentine. Those of Agia Ninor,
New Caledonia, and southern Rhodesia are in this rock. Those of Haryland,
Horth Carolina, California and Oregou are similar though smeller. Occasion=
al association of peridotite pyroxemite or dunite indicate the original chem-
ical and mineral composition of the magme from which the chromite was derived.

0f late doubt has been cast on the igneous origin of chromite, Same
psonl has suggested the possibility of the serpentinigation end introduction
of chromite being coincident because of association with hydrothermel miner-
alse As has been mentioned in comnection with banding the writer recognizes
movement of chromite and Pilling of fissures during the hydrothermal stage.
e regards the smounte so transported and deposibed as mnegligible in compari-
son with the primary ores The early orysballization of the chromite of the

lsampson, E., Econ, Geols 24:632 (1929)



Figure 106 FPhotomicrograph of thin
section 5104, chromite-serpentine
contact, plane polarigzed light, x50,
Shwoing brecciation of chromite
crystals,

Figure 106 Photomicro-
graph of thin section
#103, banded chromite,
crossed nicols, x50.

A chromite band in mate-
rix of serpentine min-
erals,

Figure 107 Same as figure with
orossed nicols. Showing matrix

of serpentine minerals.
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Klamath deposits has been shown by Diller. In the Castle (rag line near
Dunsmuir, Californis, the chromite in places is in direct conbact with py-
roxenite, dunite, and saxonite. The marginal portions of the chromite were
poikolitic with minute serpentine inclusions, the serpentine having been
derived from the primary silicates. Thin sections of ores from the Chroe
mite Prospect on Copper Peak north of Preston Peak show penetration of the
chromﬁ:& along fractures by entigorite. Parallel wiﬁz the contact with the
gserpentine the chromite orystals are cut by fine, multiple, parallel frac-
tures. The pre-existent chroﬁite lens was thus fractured along its margins
by movenien'bs during serpentinization resulbting from hydration and expansion,

A elear and convineing account of the origin of chromite has been
given by Fisher.l His conclusions are that there are three periods of chro-
mite deposition which may be stated as follows:

1. Barly magmetic chromite, crystallization of chromite well advance

ed before erystallization of siliecates but some overlap.
2+ Late magmatic chromite, chromite replaces, surrounds, embeys,
end cubs cleavable minerals. This exists in 1§rgest quantity.

3+ Chromite of hydrothermal period, eerly associated minersls, an-
thophyllite, actinolite, tremolite, later minerals, chlorite,
talc, kemmerite, penninite, magnesite.

Studies of Del Norte Counbty chromite deposits give substantially con-
cordant evidence. It is to be emphasized, howsver, that chromite of the
early magmabic period is very important in developing the lenticular accumu-
lations through erystal settlings The Del Norte County chromite deposits
are believed to have formed before the congealing of the ulbrabasic mapma.

1risher, L.W., Econ. Geols 24:691 (1929)
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Description of Deposibs
The Chromite Prospeot
This prospect is located on the northeast slope of Copper Peak about
%mile west of Cyclone Gape It has been held by As Ce Hoofer and George El-
der. Some chromibe has been minsdebub none has been shippeds
The deposit is & north-south directed lens in serpentine country
rocks The lens is aboub 40 feet thick and wnlnown length and depthe It is
probably at least 100 feet long vhile a test shaft shows it to be over 20
foot in depth., In addition to the test shaft there are two tumnels asbout
20 feet longe
Most of the ore is massive of the evenegramular structure although
some banded ore exists near the contact. The chromite is frequently veined
with chrysotilite and in places is coated witn serpentine. Brecciation is

general.

Doe Creek Prospect
This is a northwestesoutheast striking lens in serpembtine located on
Doe Creek at an elewation of 3400 feet. No exploration or development has
boen dones The prospect is held by Homer White and Jim Hogue. The lens is
about 10 fest thick, 50 feet long, and of unimown depth, It is shown in

figuwre *

vmi‘aé Feather Prospect
This prospect is located on the ridpe cast of Young's Peak. It is
a lens in metaperidotite which on the surface appears small, No develop~
ment save a small open cut hasy been dome, The chromite appears to be high
grade. The prospect has been held by As C. Hoofer and George Elder.
The White Feather and the two previously deseribed prospects ars

unfavorably situated with respect to transportatione. Ore would have to be
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garried by pack train for about 12 miles. This featurs will undoubtedly

prevent development for many years.

The Gordon Moumbein Gpoup

The group of chromite deposits on and sboubt Gordon Mountain were op=
erated by the Californie Chrome Company during the VWar. luch preliminary
labor wes required to render them accessible. The road was extended from
French Hill some six or seven miles to Gordon Mounbein, Since the abandon-
menﬁ of the aapasibs s the Us. 5. Forest Service has extended this road south
to Big Flate

The group consists of five deposits, the Zine Saddle, Nos 7, Ho. 8,
Rowen, and the liedrone. To the wouthwest of the highest point on Gorden
lountain a short distance is o chromite lems in serpentine, MNost of the
body appears to be buried and comparatively lit:le worked by open cuts The
shaft is filled with water to within 30 feet of the surface.

Another chromite lens in serpentine gocurs on the slope north of
the gap between French Hill and Coon Hounbaln., This lens strikes northwest-
southeast and varies in broeadth from 10 feet on upper slope to 20 feet low-
or dovne The ore was high grade but relatively small in smoumt, much of the
body having been eroded awsy. Some of the ore mntai;nad adnixbure of ser-

penbtine,

The Fremch Hill Mine
This mine was one of the first located on Del Norte chromite. It
is owned by the {yson Mining Compeny of Baltimore, Maryland., The mine is
located on the southern margin of French Hill at an slewabion of 1700 feet.
The ore lens strikes northwestwsoutheast end pluuges south benesth
the hill slope. It lies in the serpentine at the vontact with nicaceous

schist on the east, This schist sbrikes north and south and dips sbout 350
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Pigure 108 Vorkings on chromite lems on Low Plateau looking
northwesterly along strike. Body bounded sharply by joint
planes,

Figure 109 Lens in place between north dipping joint planes,
Low grade friable ore along besal portion to left. High
grade orec along narrow zono neer top walls
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degrees Bs The serpentine is extraordinerily brecciated and contains scate
tored small pisces of chromites. Huch of the ore is of even granular struce
tuwre bub nesr the northwest part of the deposite a lowegrade disseminated
ore appearss. This ore consiste of evhedrsl chromite individuals in a metrix
of aexpenbine§ |

The ore was mined from & glory hole ebout 50 feet in diemeter and rew
moved through two tunnels which oubt the ore body ebout 50 feet below the sur-
fece. The ore was transferred to truckss The loading bins with sbout 15 -

tong of ore in them, have slid into the road.

High Plateau Chrome 8

This deposit wae one of the largest producers in 1918 when it was
owned by Es Je Hawkins of Crescent City and operated under lease by Adams
and Maltbys It lies on the north slope oi; Low Plateau at an olevation of
2700 feot in the north half of Section 28, T 18 N, R 2 E, A narrow gauge
road from 5 to 6 feet wide was built up Diamond Creek to eomuect with the
Wimer Road. In 1918 the ore was transforred from the bunkers to narrow
gauge Ford trucks which carried it to bunkers at the junction with the Wimer
Roady Here it was passed into standard trucks and trausported to Vaters
Creck station on the railroad southwest of Grants Fass. The deposit is now
elained by A. P+ Jepson,

The ove body is srcuste striking in peneral northwest and southeast.
In plaves the lens Is ghallows Vhile many tons heve been remgved e large
gueabity remsins, The conbtect with serpentine is not sherp and smell nodu~
les of chromite are found in the adjecent couwatry rovk- Toward the northe
west end a cross section of the body may be seen. The mortk 1} fest is of
high grade ore probably runcing over 527 chromic oxide, Sboubt 26 foet of

low grade ore is exposed to the souths The chromite in this ore is coarsely
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eryetalline with a mabrix of decomposed serpentine minerals. This ore is

very friables, Chreme garnet and chrome mica are Commons

Low Divide Group
~ The Rewdy Creek Mine

This mine is owned by the Tyson Mining Company and consists of one
elaim located on Rowdy Creck {(Copper Creek) and three claims on High Divide
Mounteln sebout 2 miles southwest of Low Divide itself, Hipgh Divide Mowntain
s Platetopped, an oldland remant, lying ab 2200 fect olevation,

The ore bodies are lenses In serpembine and dunibe. The main body
was worked through a shaft now filled with water to within 40 fest of the
surfaco. A hoist and dump wers used to feed ore to the bumker whenco it was
pasged to truckss The ore was tremsferred ob Crescent City to shipse The
lonses strike nortlwesterly. Thoss to the northwest of the main ore body
were mined by open cutss

Host of the ore is of evenwgranmular structure but some is banded
chromite and serpentine.

Zoer's Chrome
This lioz 100 foeb southwest of the cabin ot low Divide and is owned
by Frank Zoars The ore occurs in a veoin 8-10 inches wide and as nodules in

serpentine. About 40 tous of 52 ) ore were removed during the ware
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Figure 110 Chromite hoist and bunkers over ore lems,
Tyson Chrome, High Divide.

Quicksilver
History

Cimabar wes discovered on Diamond Creek in the NW F of See. 11,
T 18 N, R 2 B, in the early 50's. At that time placer miners from as far
as Kerby, Oregon, a distance of 36 miles, went to Diamond Creek to obtain
nercury for amalgamation processes. The property was first located by an
English Company in the 60's. It was claimed by ammy others thereafter.
In 1916 it was claimed by John Taggart and associates of Smith River. They
built a retort in 1917 with throe umits and wnderdraft. Three inch pipe
condensers ran into water. The retort had a capacity of 500 pounds of ore
and was operated for six hours. Ome flask of quicksilver was recovered in
1917 when operations ceased. It was found that most of the gquicksilver was
being loste
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Figure 111 Original workings of the Sunmny Brook Cimmabap
Prospect, now largely covered with terrace debris from
cave«in, The lode strikes northeasterly in the direction
of John Taggart.

The Sumny Brook Cimmebar Prospest

This property is now held by Lee Brown of Los Angeles who has the
two center claims and by John Taggert of Smith River who has two claims to
the south and one to the north, In 1930 some development work was being
dones The main shaft, which caved in 1917, was being reopencd.

The ore mineral is cimmabar, HgS, which occurs in stringers in
guarts veins with serpentine country rock and in fissures in the serpentine
itself, There are two parallel lodes striking due north and south. These
are nuch fissured, They are near broad dikes of hormblonde diorite (oute
oropping 100 feet Lo the northwest) which may have served as the sourcé of
the ore since they are also associated with the Big Boy cinuabar deposits.

The w.orkings and retort are on an extensive torrace on the north-

west side of Diamond Creek, Over the ledge is an overburden of a few feet
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of ureek boulderss. 4 ocut has been made 100 feet north of the retort which is
40 feet long in & northwsouth direction and 5 to 6 feet in width. A crosscub
below the creek level is being driven to connect with the old tumnels In
this working bunches of native guicksilyer were found along the strike.

The ore apjpears to be of good grade running from one to two percent

nercurys The average run is reporbed to be 10 pounds of mercury to the ton.

Big Boy Cinnsbar Group

The Big Boy cinnabar deposits lie on the north fork of Diamond Creek
at an elevation of 2150 feet. They are four miles northeast of the Sumny
Brook Groups Two claims in Cwry Coumby, Orepon, are owned by R. De Straymer
and Ja J» Toogstrasts Three cleims in California eve owned by 0. H. Hagberg,
H, W. Lipple, and George Davis, The group is operatied mader o paritmership
arrangenent «

The cimmebar is scattersd along fine joint fissures in o huge mass
of propylitized diorites In this rock the feldspars have complebtely altered
to kaolinite, and to seviecite, and the anphiboles to limonite, etc, The
albered diorite is exposed over the top of the ridge west of the ridge with
the camps (Refor to map) and on the west is in conbact with or conbinuous
with the dikes passing near the Suayy Brook Prospects On the north is a
tougue of serpentine while to the east less allbered rocks nocur including a
fresh mmhléndim or mabbro containing inclusions of serpenitine.

The slteration of the dlorite is nob beliewed %o be the result of
neteoric waters commected with the Klamath oldland stage although rements
of this surface sre found nsarby. Relther the oinmabar was introduced and
the rock was altered simulitsnecusly by pueunstolytic action ir a late mage
mebio stage. This view s significant in implying alteration and mineraliw

zation Lo an indpows, presumably sreabt depth,
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Figure 112 Sem Hoogostraast on wvut of decomposed hornblende
diorite at the Big Boy Mine, Rock thoroughly propylitized,
Cinnabar along fissures and joint planes.

Figure 113 Concentrating sluices at the Big Boy line,
Huch cimmabar eseaped with the waste from outlet of
upper sluice,
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Thus tho deposit is very large. A report by W As Hutton estimates
that tho body conbains 25,000,000 cubic yards carrying 3 to § pounds of
cinmabar to the tane The difficulties envounbered are principally comnectod
with the concentration of this lowegrade ora.

The ariginél Yozator, John Criffin, has pubt in o ditch along the top
of the ridge and grownd slulced what was originelly s small slide., The
water was rum through e 10 ineh sluics box with Hungerian bloek riffles.
Thavcnnseﬂﬁrates wore pebtorbed izm bwo 4 inch pipes.

The prosent equipment jinstalled by J. i. Le Dredging Company of Spo-
kane whe leased the property iz essentislly a rsfinﬁmaaﬁ of the aboves A
3 ineh giant was operated 1z the slide and the mabkerial run through a scries
of sluizes meking e grevity sepsration. It was hoped that in this wey the
hoavier cinmbar erystals could be concentrateds The process wan extremely
inefficiont, however, and the property ls at present idle pending installa-

tion of more efiiciont eguipnent.
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langanese
Black Beauby Prospect

This prospoct is locabod on the east side of the nmorth lork of Smith
River at an clewvation of 1400 feok. It lies in scutheastern Curry County,
Oregon, about one nile north of the state boundarye. It was located in 1918
by John Taggert, James Keaton snd Reves Cousbelle and reebaked in 1924. Its
ﬁ?eacenﬁ owrership is in doubt.

The deposit appeers Lo be a replscement ’tic_:d;; along & bressiated zone
in Dothan chorbs and jespers The surface ouborop on the slope of the hill
ig 65 te 70 feet in width and runs 150 feet or more in a direction W 35¢ W,
The ore minersls are pyrolusite snd manganites. The oxidized zone extending
%o the depth of exploration (15 feet) hes considersble wad. The gangue cone
sists of suspended chert fragments end porous silica.

The ore is reported to be of high grade, name 727 maugavese but so
far s nmay be seen from the exploration such hiph grade ore ogccurs only in
small masses, With depth, however, the chances for high grade ore appear
goode

The development is small and consists of a out snd tun-el extending
80 feet to the east from the faee of the hill, The ore disappears at the
backes One s}{cx't cross cub exbends to the north of the open cubs Observa-
tions indicate that the body dips ebout 60° southwest. A cabin has been

built scuth of the workings.
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Figure 114 Black Beauty Manganese Prospect near Sourdough.
High grade ore near cemter of steeply plunging shoot seen
above support beams. Lower grade ore with chert in open
clﬂ;-

. .

FPigure 116 High grade pyrolusite manganese "ore" showing
traces of the chert structure,



