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DEPARTMENT OF THE INTERIOR, 
UNii'En ST.A.TEI:! GEm.001cAL Sun.VEY, 

lVa11hin9ton, JJ. 0., ,f1muary 4, 1886. 

Sm: Herewith I have tllC honor to transmit. a paper l>y 1\fr. ,l, S. 
Diller," Notes on the Gt>ology of N ortl1ero Califoruiu," uucl I recommend 
that it be published as IL bulletin ot' Urn {h,ological Sun·ey. Duriug 
the last summer it w1\8 my privilege to go o,·er a large part of the region 
to which his Note11 refer, and I mu entirely in accord with him so far u.s 
111y OJ>portunities for ohservntiou eoa.blt!(l me to judge. Mr. Dillcr's in· 
rMtigntious hn\'e yielded valuable results, uud already go far towards 
lbe clucidu.tion of some of the broader and t>rimn.ry geologic:Ll problems 
which are presente<l to tht~ north of the northern end of the Sierra N l!-
7ad11. They Juwe 1·csnlted nhm in the collection of 1~ "'cry large amonnt 
)( dutailed informnti011 of high ,·11luo. 

Very reHpectfully, sir, you.r obeclient servan~, 
O. E . DUTTON, 

Captain of 01'dt1a11ce, U. S . .A. 
The DIUOTOR OF THE U. 8. GEOLOGICAL S l'RVEY. 
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GEOLOGY OF NORTHERN CALIFORNIA. 

BY J. S. DILLER. 

IN'.l'RODtTCTORY. 

Under Uw gcuoml snper\'i8ton of Capt. O. E. Dutton, I ha,·e i;1mnt 
three fleltl seasons in .Northern <'aliforuili an<l Oregon nmoog thmw 
complox ~ronps of mountain ridge"~ a111l ran:;eH whos1• r1•latio11 ii tu m11• 
another halt' fr1•11u1mtly hN•11 : ~ snhjt•et of dil'l1'1t1o11iio11, imtl it ii> i11 till' 
hope of throwin:: l'!onm light upon the s t mctnrt• ui1d ro11111!ction oft h t'l!t' 
ranges th:1t T t!Psir11 to note a fow ohser\·ntiuni;. 

A ha.sty r1•co11uai11sa11ce of hoth slo1>t'R and of 111oi;t 11f tlrn l'l'omirwnL 
peaks of' the C'ni-;caclc Uange wnR followt"rl hr n 11111r<• 1it•t1iih•1l exa111i11a . 
tiou of Mod11t film~ta uud tlw 11ei~hhnri11~ c•lc\·ations of tlw l 'oai;t anil 
Siem' !ienula lfangt•!:I ton little h1·~ ond thn fortieth par11lh•1. 'l'ht• 11hort 
but wull defi11e1l \"tJICU.llil' ridge or La&~t•n 1l'I l'c:il. :I ll(lcarc ti to II iford au 
excelltmt field for Atudying 11ornc of tlw importimL prohll'lllS of v11lc•1m· 
olog.r, ancl it was tlt'cidccl tlmt tl11" raugo, with ti.i<· :ulJacent 1iortio11s of 
the Siorrn. anrl CoaMt Ran~es, 11ho11lcl ho snhj1•cte1l to curoful inrcliti;.;a 
tion. 

While tn1cing thri 11011thcr11 limit ot tho la\'n"I from thiR Yol~u1ic rid gt~ 

a preliminllr~ eim111i11at.i~11 w ;ui mn1lo of thl' northern portion of' tlw 
Sit•ml Nevu.dn Han~c. amt tlrn result~ a1·1· con~11!1,rnll of .Rutllcil'lll im· 
port.a.nee to \\art .mt their preiwn I ati1111 in n1h-:uw1: of a mor11 dotailc<l 
1tu<ly. The istratigr1tphy of I ho re:,:imr i~ \"er,\ complimtfi1l ; ht•fom it. 
cnn ho pt'operly 1li"lc'HS1'c1l iL i:-; u1•1•c118ary to <:oi1~iill'r 11nt. 0111,,· tht• g-P11 
ernl topogr.tphjral f1•at.urm1 of tht• 1·111111try but, ahm 1111' 1·hur.wt1•r a 111l 
distribution of the rtil'ks who~1· 1iositio11 111 tl11 : g1:olo~ii' l'f'l'll'S 1 arr 111• 
moHt rentlily c1ete11111111 11 hy fossi l,.;. 

GENJ.~RAT. ·roPOtrltAJ'lll<' 111v1:-:1ox.:; OF ~Olt'l'llLI~~ c.u .11 ·ni: :-;1 \ \" h 

11r:1:110:-;. 

The tturf.i.<'o tea1.111'Pi' of Sortlll'm f 'ahfornia :uul <11!1•;:011 111'1\ lw 
grouped into two \allP~ :o :11111 tl1n•1· r111111111.ii11 r:1 · • .,!1~. · . «111111•1:.111:,.:- 1h1• 
extentoftltc 'Villarnt'ttc :uul tl1t·Su·1 .11m•11111 \':iP•!,\ ~ .tll l !!l'I ' •'· 1111 1h1• 
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GJ-:OLC)(ff OF \ •ott rrrnn!ll ('AI.Jl"ORNTA. 

l1111ih lwtwt•Pn tlie C:1:-c:uh•, <'oast, a1111 Sit~l'ra Nenulll Rangrs bave m1t 
h1•1•11 dcli11itin•lr :l.:ll'C'l'tainecl. 'l'lw imnthern l'lld of tln• ca~cndo Range 
l'l \11 II d1•ti11ml at l\lounL Sha.-.ta, but tho boundal'y lwtwceu the Sierra 
,uul I 'oast Hatt~e.'i is Ht.ill a matter of lliNcms11io11. For reasons hereafter 
;..d \"t•n "" will co11sidel' the northeru c•utl of the Sic•rra N e\·ada Range• to 
h1• iu the \·icinity of the Yortl1 Fork of Feather lU\"er, before reaching 
Las:wu'f; Peak. -From thiN pomt tlrn elevation is continue<l for ubont 
lifty 1111lcs on the trenrl of the Sierras in the Ln11.~c11'a Peak vnlcnnio ridgr:, 
'' hkh 11•1·111i11awt1 near l'itt ]{inn·. All chm 1m11th a111l weHt of Mount 
:::llmsta lu•lo11g11 to the Coast lfa ug<'. 1'1wrc appl':m.; to lw a want of np· 
111·opnalt•11t~S in iuclmling the riltg1•s en.tit of the Sucmmcnto H.iver, 
.1hu11t the hcnchrnters of tlrn .McCl011d, iu tho Coa1:1t Un11g-c, hut it is t'\' i-
1h•11L that they m·o more cloa.·l,\ n ·latecl g1•olo~i<~all~ to the Trinit~· uud 
H1·ott illonutaim1 of the Uoaat Uu.nge thau to auy portion of tho Sicrn~ 
X cv:u l u. Ua.n ge. 

<'HAR.AOT~R .AND DISTRIBUTION OF TJIE O.A.RBONlFHUOUS LIMF..8'.!'0NE. 

'fhe proseuce or a limestone or Carhunifc•rouR age Oil the .i\f<·Cloml 
Hh·or \\llR made known mauy Yl'l\l"li ago b)· Dr. ,J. I:. 'fnu;k. Pror. J. 
I>. \\'Iii tile) discornre<l OU(I or tho same age llelll' l!ctll'U'i; Uanch, Ull(l 
al11<1 one in Gonl!sco Vallt•y, whel'c 11 i11 as1'ociatL•1l with 8t1 .. 1ti~ co11tni11-
111ll' l\l1•sor.oic to1u1ila. 1 '.l'hii; iti the 0111) foa11ilifcrous portion yet. diMt'o\· · 
c•l't?d in tl.ie paleozoic rocks of Sort.lrnrn Onliforma. :mcl 011 tl1ts aecouut 
it :itt'cml!i tut' mot1t important mea ttll 1n.·ailnhlc• for 1lt•termi11iug tlu•ir 
Ht r.1tigr1111hic rl']utionti. lt 1111uiculiar, hmnwcr, in lwi11~ a Ht•rie!i of diH· 
1·01111L'<' lctl, t1011mt.i111es willt·I~· 1wparaktl, lc11tic11lar ma:-;sc~~ of \':u·ioutl 
tli1111•11l4io11s, i116tc:ul of 1111e cu11ti11nons str:i tum. That thi!4 il'! rnallr th ti 
ens~ h; 1•!1•al'ly Hl10w11 at a 11u111b1•1· nf pla.t·es when• it 11p11l'at'H iu the 11iclu 
of a cnuou. In tht• 1·0111pll·t.1• M<.•1•tio11 iL is RCt•11 to thi111111t allll 1fomp11ear 
in all 1lin•ctio11s. 'l'her11 arc 1wrn~ of t.lll'SC li111,.s to11P lcllNt'li in Nortb­
e1•11 U:lltforuia. I hiin· ci:rn01im•1l 111•:irly n r.co11• of thclll , aml i11 m01•11 
than half a dozen 1tl•11· locuhti1•1i hnn1 1li :11•0,·en•tl fusl'!ils , which han• 
ht•(!U sul>ruittcd tu ~Ir. e. D. \\'akott for idt•11tili11.1tio11. UiH n•sult:l uro 
~inn in the followin~ list: 

' Geol. S11rv. of< ·:~ll fo rr11a G"11lui.ff, vol. 1, JI• !10"!. 
• Tbill t>0cnli11ritr was 11011 .. 1 It\· Prof. Whit 1111y. IM1l, I'· 2to. 
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.. llSLUl .. J DISTRIBUTION OF CAUBONIFEROU~ J,IMI~STONE. 11 

Porrilltfrom the Carboniferorlf linir.atorrc of Calif1>n1la, 

Loc:i.lltio.1. Fo!lllll11, 

NOln'JDCRN END OF 81ERIU. NltV ADA H.A.'lGE. 

Wester. hie of 8itrra .. v~ Ballg{I, Bu"'1 Counl!f • 

. 1 mile northeMt nf PaocH'a Ranch •••• •• • ••. • • . . Frng111r.nt11 of crinoitlal coh11u1111. 
W. Bra11oh of North Fork of Feather Rivera.... C:unil, pn•b,.hlr Znphreuti~ 11p.t 
Cation or Chico Creok, lGi nulllll lla&t of Chico... l•'rBgrnenta of crinoiolal colunruH. 

Jlicfd'41 portiots of Sklrrii X~ado Range, Plii.1ru 
County. 

Divide between Yellow and Moeqnito Crceb, 
110nth of Hnmbug Valluy. 

.Butoia portion of SitnTa Nniul4 &11g11, Plvnuu 
County. 

li mil ea uorthtiut of Taylorville •••••••.•••.•••• 

H mil1111 ea11t of Hoaeellkue', Gene~ Valley . •••. 

•itTWEICN LASSEN'S PEAK, VOLCANIV RA~GE, AND 

MOtn.'T 8lIAllTA. 

Cedar Cmek, Uetwoon Buzzard11' Roost atul 1-'Nr­
nacavlllo, Shallto County. 

J.'rag11io11ts of crino1dul culun111R; 
Lithoetrutlnu 'Vhitneyi; J.ophn· 
phylluru prolifiirum f; Spitifora 
1111.t 

Frngmenta of crinoldal coluumHj 
BryozoanH ; Athyri11 Hllhtilitn. 

l'rng1uont8 nf crinoldu.l colnn11111; 
Athyri11 or Terebratula ; Bolluro­
p hun ap. t 

Fmgmcutll of crinoiclal 11olnmn~; 
Dlpbypbyllnm1o1p.f; fl11irif1!l'aflT•·T; 
Spiriftirhm cri11ta.tr\j Tcrcbmtnll• 

I ff(" f 
Northeastern base of Griu:ly Peak, SiHkiyolt I Fn~ulim1 cyliodricu; ProclnctUt1 

Co11I1ty. I t<i:miroticnlutua ; l'rrnl11ct1111 co­l rn; Atbyrinoys11i. 

•Pnlfouor Whitney report.II oth~r foMU• froa> tbe oame region. 01·0!. Burv. uf Cal. Ooology, •·ol. 
'p. 210. 

1 Besides the fossils enunier1'ted in the nbove lii;t, afow \rnrc colleC'tl'<l 
at other localities, but unfortunately these wE>re lost before reaching the 
han,l& of n. paleontologist. Along 8ocla Urec>k, a few miles 11ortheaRt. 
ofLower Soda. Springs, 1icar the bonndo.ry hetween Shashi and Siskiyou 
OonntieB, a foRBiliferons lime!ltone containi; nmu;y branching and cylin­
drical forms very like the FnRilina In the limestone near Grizr.ly Peak. 
A most important outcrop of fossiliferom1 limest;cme occurs in tht• Coast 
Bange, west of Sluuit.a Valloy, along ·wmo"' Cn!t•k, near Gazelle (Erl­
aons'). At this locality, mnon1r other fos!!i1H, was found an cxcell11nt 

. specimen of Lithosf:rntion, aIHl I think tl11m• can be no donbt concomiug 
the geologfoal ago of the strata. in whi1•h it twcnrs. 

As is well knowu, there arc umn~· outrrop~ of Ii1111•stone in the Sit•rra 
Ne\"n<la Range and uortheru portio11 of t'alifonna, ;md c,·ery oppnrtu­
nity was cmlrrar.ccl to examine them for fo:-,.ils i11 or1ler to df't1•1 n1iuc 

{:HJ) 
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12 <Wol.llt;\ OF " ' JH 1 lllmN f'Al.ll·'OR:0-1 \. (111'1.1. ll. 

th(' i1 geological r1•latim1<i. In 111 t ll \ " placl'~ tlw 1rn I. i:; no motn111or-
1>hosed as to ohlit~rJt<' .111 tra1•1•.; 111' mi;a11i1· rt•maiu:- . IJUt th11r1• 1.;; gootl 

rt>asou to hope thut fo15sils will .n•t hl! 1llnco\"(•1·1•1l iu 111•\\ lomtlities. }'or· 
tuuutcly, th(' Ioc,\litit•s M whwh rm~~ils lmn! nlrcutly hct·n fonnd l\l"e 

wide ly di:ltrihntecl in tlw c1•11t ral anti c.1s tcm P<•l'f 1011 of tho eo_alit Rnugo 
1ls well a i; in tho Sierra NP\ ncla. ln illlliWPr to my mqniries Mr. 'Val· 
cott replies : 

A11 far "" I can dct11rm1111• frn111 tlw "I" '' 111101111 Kuluuitlt'ol , tbtir•• •e lllJ rclM!Ou to 11u1>· 
Jl«Jl'C llll' ••xleteut:o oC 1~11y otht'f tb1u1 ti.Jr Carhouifornus hor"un, Rltliough the hmti· 
11t4111c at C11d11r Cr1M:k i11 1•rohahl~ lu1v i11 th•• for111atio11. 

'l11w t•videnco thus far ntldtwl•d all point.a in the same direction, and 
~ives Rtrong support .to tho pwpositiou thnt 0.11 I.Im limestone awong­
thc metamorphic rock!! of Northern C 1aliforni:~ is of Carhon!feron1:1 a.ge.1 

STRGCT'tRE OF TRJo; srnRRA NEVADA llANGE. 

Tho Sierra Ne\·1ufa lfauge at it!! northern ontl b:L.; u wiilth of about 
80 milt·~, t•~\'.tentling from the Hacri11111•nto \ rall<'y to Honey L11ke. It 
ha:-i thrt•1• 11il4ti11ct. crests, whkh :ut• du1ractcri?.1 •il hy long, g-entlo slop1•8 
to tlw :-iouthweRtwanl anti sh01 t ,1hrnpt oucR in the oppo!iit" tlit'Pction. 

1'1u• \H'lift'l'll cn•st, to which < 'lar1·tno11t Hill lwlougi;, is twar tlw mill· 
ell<• of the 1 1111~e a111l attain!! au altitude of nhout 71000 t<.•t•I. 'Fro111 th1K 
poi11t tht• 10111:, grullt• 1'iln1u• 1•xt1•11<ls to the Haera1m•11to Y111!1') nt 1rn 
clc\'atio11 le:1R than ;{(H) te11t aho\·e the seu. lt i1-1 niort• or lci;s uu1l11f.1t· 
iug mut tlPc11ly cniio11t•1l hy 111111wr1111s strea111s. From Olarcmout Hill 
the slop1• is abrupt tow.mh; Amc•t it':lll Vnlloy, whit•h at Qni11cy bns nu 
altitutlt• of :i,:fi.'i ft.wt. ( '1111ti1111i11 ;,! to thl~ l•:u;t;warcl tht' Mlo110 ngain rises 
111ort1 g1•11tly to 7,;~oo li•l't1 thl' milllllt' 1•1· .. st~ ill whi<'l1 llon~h's lfountnin 
i1-; a (lrmnimmt fl•ntorn, aml tlw11 (lci1t•tmds st 1w1JI~· to Iudia11 Ynlley at 
au cll'\·at11111 of uhont a,:mo fo1•t. Furtlwr 011 Uw topogr.~ph) is irregu­
lar, hut bl!~omcs :~11 11\ 1•11 i;lopt•, riMing to 6,000 foe1. in the 1mwmit of the 
C1u1teru 1•rest; the holcl 1•scar1111w1it 11\"crlooking llom•.r Lake. Tho out­
line of the Sicrrn. :\1•\·a.ru H.111 l!e, as sct•n in cro81i·Sect1ou, is such as t;o 
at once snggest ti.mt, lil.1• the Basin l'rovince,2 it It; (•00111oscd of tilt.cd 
orogra.pbic hlot'kl!, wl1 ich arr :01 ipar,lt~1J t'r11111 one auothcr b) fl\ulta. The 
fact that hulian \·a1111.r ahtl Amt•ri<•an Va.ll1•r1 which are t.ho depres· 
sious between tl11• cr1•:-1 t..'I of tlw nmgt•, wen• octmp11•1l hy lakes tlnriug 
tho Qun.t;ernnry or later tillll!$ greatly ltcighte11~ th11 analogy; bnt t;o 
either esta1Jlislro1· diHpro\·c the h,\ J1othes i111mggested h.r tho topography 

1 Prof . • 1 D. Whitn1•1', 111:11n ~··:11"4 :t>." • thonj!hl it 11robalol11 tliat ull tho luueaton11 
of tlw Sinrra Nu\'utla Hang" "' ol th•• i.:11m 1 ( IJ1~rhnnlfrru1111\ e.g11. Gcol. Sun·. Cal. 
llt'<>log ), \'nl. i, JI. !Jlt!..f; nl~u. Anni'. t : rn \'1: 1~, p. 41. 

At1 far 1111 I am :rn 11re tllt' un i; htul'~l11n..:h i 11 l'all fnrnm whid1 11re uot of Cu.rhonifer­
ouK 11g 1 ILl'I' tho Qnntoruary 1 al• 11rt•o111< rnl.11< oft 111' ( ; 11 at lfattin 1111tl one of the Kuox­
\ ill!! h1•1\H, rt•forrml to h y Ml'. ll1•l'k1•r Ill h i11 Noter. 1111 tlu• Strillit:rn(lliy of California. 
U. :-;, ( ;1;:111. Sur\·. llull . ~ ... I'•. J• !I. 

'U•ml. of tlin Uinta Mt.M.,
1
h \ .J W. l'o woll . p . 7. 

(3ifi) 
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it ht llccc8:mry lo (' lmmi111• t.hc8t.ra t.i· 
gmpl.t.r or tlw !.W\'Cral mastms. For 
1•011nmfo1wc iu ti.tis <lisc111:1s io11, th1• 
three blockK will bo tl1:signa tc1l 
wc11teru, mi1ltl11•, nutl cai;tcru, 1·c· 
specth•cly, 11c1·ortli11g to geogru.pl.t 
ical position. 

'rbe ultlcr 1.o1tmta. uf which .the 
rnuge is iu large )l:lrl. 1•0111po:1ed, arc 
highly i11C'li11ct1 mul 1:onHi<lern hly ~ 
111otllmorpboiwd. N car the wc11tt!l'll ~ 
baaie of the mountain, as far a 1:1 1 ~ 
bu\'o obsen·c1l: the Hlutl!H 1111<1 li1111.. ~ 

IT! 
0 stoucs uro u:mnlly iuc:linctl at, nn 

angle greater than r,;;o to t.hc t•ast m 
wurtl, i. c., towanls the' tnni,11 of tl.te ~ 
rouge, aml if we :1cccpt without ~ 
qu11lill<•atio11 the;r present order or > 

O• llUJlerpositiou as 1 ho ortlcr of n~e, :::i '"' 0 ., 
we Rhould he ub1igc1l to ud111it thnt en ;;i en 
from the western lu.uw town.ril:s th1• 2 r 
111itl<lle of tbn range t.1111 1:1tra.tn 1m• ~ ~ 

-i il 14Uccessi\'cly newer. Thcrcaregoml :r: ;; 
rt'<U!OUS1 i10We\'cr, for supposing ~ 
that instead of heiug newer ther ~ 
1m~ either of approximutPly tht.• 6 
.-a1uu 11go or olcl1•r, ancl that tlll'ir o .. 
pn•s1.mt position is due to an m·1•r· ~ ~ 
thmw. Th<' only fo:si;iliforouRKtratu ~ ~ 

CJ> ~ whl<'h l rnYc hct•n n·1·o~uizcd :u11011~ 
tlw 111ot.u11urphi1· t·1wk1-1 in the north 
1•1111 oftlw wcs t1•r11 hlm•k occur ucar 

iii ~ 
:0 
::D 
> 

il~ \\t!8 lt'l'll h , l S I ' Ill the (!lliiCJll of ~ 
< 
l> 
0 
> 

t 'hic•o U1·1•1•l, , alou g \\ l'Ht Bia 11C'l1, 
null al l 'PIH'1"s l:a 111 h, \\ ht•rc• t hP 
hi~hll' ttltl'cl li n11:1'to1w lwcl,.: t 011 ~ 

tum small n i1101d •tt.•111 -; :md ul h1•r ~ 
fusRilH of Ci1rl11 1111li.·1 ou._ ag1.•. 11 is !"' 
u s iguiticant la<'l tl1 1t a. larg1• por­
tion uf t11t• 11m·ifrM11., s lult•s hP t•:Ult 
of tht> known oult·Nps of 4 'arho11if­
crous limcsto111·. ' l'ht· broa•l lwlt nf 
1lll'l llUIOr11 h II! !!l 1'.I t .1 ll)lt.l ll 1111• wc•i.t. 
1.•ru 1-1ln1w of Cla r l'1111111t l:I ill i-; l!IH' 

1·M·1 lt ·1l to lllt' 1·a t4l\\ 111·11 h,\ a ma~s 

of i:1.111i1t•, whul1 t"11111s t ill' \H•i. l cL't l 

crc~t of lht.• rnng1. 
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If 110\\ \\ c p.1ss U\'1•1 t·ht.• 111itl11l1 lil1 \'I, uf th1• ra11~1· to tlw ea1;te1111111c 
\\liicli, l.}·111;..:- ht.•t\\Pt.•u l11111:rn \ 1111·~ ai11l ll1J11l'~ t.akC>, cult11i11ntu1 i1 
'1'ho1upiw11's l'P.tk, W<' i;h:ill 1i11d ,t c•11n·1•s p11111li11g :tl'r ang-<m1e11t. Th 
ltmcr wcHlcl'll p111lio11 of llu• hJ.wk 1 ~ 111:11le np 11f hi~hly tilted 1:1trnt11 
;uuoug whil'lt oct·ur t.ho li1111•s1011cs, shalt•, :11111 sa111lstonP contuiniug foE 
tlilli of the C11rh11ni1C1·1111s :t111l )lesm:ni1· ng-1•i;.1 To tho eastward Ill 11J 

posed a 1uu1:1s of Htl'Ut ili1·1l oltl '11l1·:u1i1 t11fos, highly m<.>tamorphm;ec 
a111l 1mcceclle1l h)· gr:1111tt.•, "l11ci1 fo1111s t h1• )!n·att-r portio11 of tho hlocli 
'.l.'b" incliuutio11 of tht• ~I l':tla, altl11111:,!l1 \'aria hie in clt•gree llUU dircctio1 
is gouomlly weHtw:ml .1t :~!ugh angln, 1u11l i11 thii; ro..-.pect differs fror 
tho position of tho Htru ta i 11 the w1•-.te1·11 hlock. 

The middle blo<:I>, lyrni; h1•!w1•f'11 .\111m·11•1p1 aucl lmlinn Valleys nu 
culminating iu Honi.. ~i's )lonutalll, is narrnwer antl tbu Htrota 1u·o let 
llisturbc1l tban n11ywhert• 1•li;1• 111 Liu• 11m·Llll'r11 pol'tion of the range. T.b 
buhl escarpment which f:ll'el'i lr111ia 11 \ ' .tllt',\' t•x11o:ics 8C\' 1m1l tbous;m 
feet of apparently co11forumhl1: i.lalt's. t lit; position of whil'l1 iK very u11 
form for that rtlgiou. 'J'lll'ir stril,c· h. parnlll'i to the face of the e~war: 
ment, uml the <lip gt·tmrally le.-is llta11 :iO J to tlt<'I wt•stwartl, pluugit 
beneath American Vallo~" ~cat· tl11• w1•stt>ru font of tho middle bl0< 
in .Amoricau Valley a li11w~l11111• .111 ·t•111~ "l1i<'h h.t-1 lwo11116t'1l qnite uxte1 
sivcly for linll'. U11fortunat1•l,\ 1 J ham 1101. h1ul 1m oppol'tunity to ~ 
a.mine this loculity for fo.11sili-i, \mt fro111 tlw fat•ls that it occurs ne: 
the 1mpprct11:1eil wt•skrll li111it of 1h1• hlcwl\7 :1s <loci; th1• known Carbo 
iferom1 of the other two hlocki;: ;uul is 11pprox1111at1•ly ou the etJike of 
limestone which out<:rops furth1•1· 11or1ltwar1l anil 1·1111t1tillli Lithotttroti. 
with other Onrhouifctons fm;i;ils, it appc:u·~ to hi• hi~ltly probaulo th 
it also is of the 1mmti iigo. 

The recurrence of the same foMsihli•rouN Mrut:L i11 u c1'0KS·section oft 
Sierra Nt.lvnda UauJ!tJ iu ex:i1•tf,\' :111alogo11s topographic and stra 
gntpbic positions conllrm'i tht• h.rJ>olh1•i1i i; -;nl!~cstt•cl li.}' its 11roftle, tlJ 
tho northcru mul of the Siorm Xcrn•la R auge is ulatlt• up of tbreu o: 
graphic blocks 15cp11mtt•1l from on<• a1111th1•r 1111tl from th<>t!t• of the Gn 
JluHill by Jll'Ofo11l1tl fat1lti. , 1111tl :-:hmvs that tho Uasiu n1111g-c structuro I 
teuds a8 far w""'' as till' Sa1°1111111•11lo Valley. )Ir. Ci. K. Gilbe1'L' s1we 
JCars iLgo puiuted ont, tilt' 1·harn1•11•rit1tk f1•atur·«l'I in tho i;trnoturti oft 
clicna Ne,·alla U.a11~c,=1 ulthon~h Prof .• loiel'J>h Lo Couto• f1ad i1revio11 
cnll1•1l attention to u prnfo1111d fault alon:; ita t' lltih•rn lntse in tlto vicin 
of Q\\ cu':i Lake. Jl,\ far the J!l'Catn portion uf the r:\uge 11ppcars to 
foruictl of lllit> ~1·1•at 11roi,:-1.1plm: hlock, whi1·l1 ii; conti1111011i; with tlte W( 

1 'J'h i11 lorality \\II~ tirro 1111ll •l h .• l'rof .. J. D. Whituo~· . Gculoglcal Survoy of C 
foruin. \ ul. i. l'l'· 111', :;1~ 1. 

~:)l'i 11111· 1 · 1 ~l:m h :t.:, Ir"':, p 1 '1~1. 

~ :\laj . • I. W. l'•m••ll :1 1111 l ' npt .. C. l'..Jl111to11h:itl11uhpc111l11nt.lyurrivedllte111entol 
tho 1mm1 ( !•11ch1,m11 a1> Mi . to1l11 .. 1 t. 

'Am. Jour. t:>l'I, '"'' · l.\I , I'· 1111. 
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ern block of the rau;:e at its uorthcru ter111inatio11. lts long gm1tlo 11lopo 
wcstwnrd it1 ex11rcssed in the drainage liue~, antl it!! ca~teru crest is tha 
divide between the Great Basin mul the l)acifil'. Almost throughout 
ita whole extent, the Siorro Ncvnda fnnlts urn impa-.sable to important 
streams, bat at tlic uortheru end of tlrn raugl', wlwre tho 11u111ber of 
fault blocks is incronsed, the forks of l •'<>ather Hiver crnt18 two of the lines 
of great displacement. These Ht~eams, like nearly all of those tlmt flow 
down the westeru tJlope, are in deep cuiions. 'rtmt of tha North Jt,ork of 
Feather River where it crosses tho \Vcatorn fault has 11 tlepth of 41000 
feet, affording an excellent section of the folded strnt1L, and its terrn.ceK 
indicate the ebariwter of the upliftiug in forming the monutnin rat1gl'. 

Stractarnlly the Bierni. is like the Great Basin Unngc, tlitforiug chiutly 
in the mngnitado nud in the present eleni.tion of tho blockH. Like the 
orographic blocks of the Great B11siu arent they are compo!icd of plicated 
"trata, the folding of which, 11.s has been pointecl out by n number ot' 
observers, took place long before the faulting that ga\·c birth to tho 
}leenliar foaturce of the ranges. It ili important to remember the fact 
that at the time •tho strata of whioh tho 8icrra Nevada Range iH llOnJ· 

posed were folded, i. o.1 a.bout the limits betweeu the Jura.;sir and Cre­
taceons periodH1 the Sierra Nevadn Range was not dittercntiatcd from 
the contiuentnl muss of the Great :Basin region, uucl it was uot until 1L 
very much later period that this St'.para.tion occurred. 

A.GE OF THE FAULTING OF THE SIERRA. NEVADA RANGE. 

The age of the faulting which originated the Sierra Ne\·aclu as a 11it1· 

tiuct range hlUI uot yet been dcfiuitcly clctcrmiucd, bnt the n•ctmc·y of 
the tlislocations cu.u scarcely be qucHtio1wcl. ThiM i11 clearly tlbmrn h.r 
the foot Umt the nmouut of erosion upon the fault egcarpmcnt-; luLN ht•cn 
very slight. As in the Grent Ui~in, the fanltA in the uortht!rn portiou 
of the Sicrrn Ne\·adu R:ioge have gh·cu riKc to lakes upon the cleprti!li;t•d 
bonier of the blocks, but whether these lak1•s existell during the Qua. 
termu·y period or nro mo'l'e recent bafl uot yet been Mcermhw<l. At. t Im 
pre11out time the lnkt:s have entirety dis1\p)lcnred1 mul their h1•d14 tlrc 

the most fertile lnmh1 of the \vhole ru1:,riou. That the diMphwenlt'11ll4 arn 
comparoth·ely receut is indicntec1 also hy their rolntiou to the Javns. It 
BppP.ars that the disloc1'tio11s along tlw eai;tl•rn side of the two lateral 
blocks of the range bani extended into the la\'lU~ of the gtNit. n1lca11ic 
field about LB88en1M Peak, nnd if the age of tile fractur1•tl l in·:ui cau ht• 
determined tho period of the Sierrn c1i1:1placc•111cnts cuu he more 111•.1rly 
ascertain1\d, 'Vhi11• it iR possible that tht! faulting muy h:ffe cont i1111c1l 
tluvugh a long JK~rio<l, it is twicleut. that most of tlw mo,·emeut occ11t'l't!cl 
Kitu;e tho grc1tt \'Olmnic t\ft'l1Kio11 ~ iu tlmt rc~ion. .At:coa·ctin~ to l'rof:i. 
J. D. Whitney 1 uu<I .ToHeph J,t\ Coute 'I thcMe took pl:l<'c a111011g the cl1111· 

1 Amur. Jo11r. Sci., Sept., 186-1; al~o, A11rircco11~ GrB'l"tll~, l'· 74. 
~Amor .• Jnnr. Sci. , vol. xix, p. I~. 
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ing 1•\ c111s of tl11• J'Jio1•1•w.i or till' hc~u111i11g of llrn Quatoruary,au<l a 
far ,1:; Ill) ohser,·atltlJh Ila\ 1• e\ll•11d1•tl I huni no r1·a~on t.o diffor ma 
t1•ri .11ly from tins corwl11si1111. Tiu• fault.in~ of tlH• Rwrm probably com 
mc11c1•tl ahout. that tit1w, :il11l, if \\'!\ 111al· accept ~mull ~arthquukes a. 
c\·uknce, it il4 still in progrt·~s.: 

.AGE 01" 'J'lll-~ ArRIFJmous SLATES. 
, 

There i1:1 cou1:1idembll• <lifforo1ll'e of opinion couccrning tho age o 
the auriferous slates, but there i~ no good renson whntever for dissent 
ing from the ,·iow g1•JJf!r11lly ucccptetl tbnt at lmu;t a portion of tbt 
uuriferous 1:1Iates nreMe1mioic. Tho fact tbnt the Cnrbouiforons limeetom 
is i11tiuaately as~ociu.tc1l with tlw gnld·bearing slatt\S al>011t the uortherr 
t•111l of tho Sierra Nenulii lfa11~e ~ug,l.!l'.~l14 tb1lt a portion of these ma3 

' 111 11.t1111ciitblmrh11otl of P1•1111•'" J::iud1 lhc auriforo1111 grtt\'d11 are 1llatiucUy ov11r 
111111 b~ 11trati1ird do11011lt11 whh'h l'ru1t••1<11r Whi111 .. y n•i;:mfod llH l°pper J>llorcne (fi1•ol 
Run·. of l'nl., vol. I, 11. ~Ll ). A f1•w i111111•rfoct lcnf h11111·t111Hlo1111 were collectf!fl frou 
th•·~•· 11tratu 11111l 1111bmlttod tu i'ruf L. F. Ward for 1•x11111itmtiun. Ouc of tb1• "[lllCI 
mc111• h11H b1~c11 doubtfulh <11:1t•r 1111111•1l .111 t 'mn:1111011111m or Pali uru111 l'Dn Prof1111110r 
\VMtl rnmarJ..111 " Jf it \ \l'l"C .-1·11:11 11 1 hut I hu ,;pt1dmc11 i111•itlwr Ciuuumowum or l'aliu 
r1111, 1 bhoultl ~uy that rt • 11111'1 "' irn· I~ h:l\·1· co11111 f1"111 u a higher borizou than tb1 
Miom•11t• a111l 111nr11 Ii k1•ly from a 111\\"<ll' Uu t : Im 111>1·ch11011 may 1•0Mihly repreecnt I 

J>op11ln11 nuliku 1'UY 11101lor11 form . At :1 11~· rntu I mmltl 11111 lm\' r bc1•n 1111rprillflrl ial 
ju11L 11uch a wlloction frotn th•• l·.111·1•11uor Lum111it· llro1111." 'fbut thu 11tr4ta coutainln11 
tbu lt:uf i11111n:r111in11" onrlit• tl1tl a11r1f1•ro1111 gr11v1!l11 at tht! Cbcnrkee minu uear Pencis'a 
Unnch tl.tc rt• mil bu 1111 11111i11ti11u. l'rofi.-~r Wl.tit1it1y ~howod that tho aurifttrout 
1er1walK }lf'llhalrly re1.1rl'M<int tbl' \\ hol•• of 1 lw 'l'crtiury ( Anrif. Ornvnl11, p. 2&1), llntl mny 
it not lw 111-it.rlc thut t h1• oh! HI re:un IK'll uf tbu Churoki:o 111hm i11 l~oc11ue or Mloccae f 
In the11a1u" ,·icinit.y tho Turi 1;1n 11t1·at.a 0\'1!rlio thtt rock1< nf thn Chino CTrou p, and the 
twn "cric11 of Htl'l\t1' nw nhnoHI, rf nut 1~1t11gtt+bl'lr, conformalr\11. Dr. C. A. \Vhitc, who 
vlHit1•1l the n•ginn 1:1t,.ly, i11 of tho imp1·t•.i11io11 thut the 11trnta Tll.fcrrctl tn nro not ohler 
tbnn tbu Uppur Plioumo. All that c•rn ht! •l•·lluittily 1tl1te1l nt pre111111t coucemlng the 
11trnta 1!1111t11i11i11g the loaf imprm<11i1111K i11 th;1t th.,~· at"f' 11wro Ttlt!l!Ut tha1111trata kaown 
to boloui; to th" Chico Gr11111•, a111l tha t· tlwir 1lurn , 1111 far 1\11 l'rnfu-.rr Waril mm jndiie 
fr11111 tlm fnw imp111·foct. 111111ci1111•ll" 111 h:uul, lu~ 11 pn· Pllocttr1•1 1U1pecl. Tim gnmt. vol· 
c .111h onthur1<t in th1• \'icinit~· of La11~·~11'111'1 ·ak Mnt:i:l!Ptll'•l 1.llll t1011m1itiou of tllMc Htruta 
11fqnm1ti111111hh.1 11 1:11. 1m•l111hl,\' 11c1•1111·iu::, 1111 Hl11f1,1l nhm·.,, nhnnt t.l1edo111• oftbe Pllo-
c.cut•. 

J 8111;~11 c:1r t hqu:1 ku Hh111 li11 artt ft ,.,1111!111 I,\' f .. 11 11lm11t tire u11rtl111111 end of the Siurra 
Nl'\ 1uli' ltnni;1·, 11s1.11:oiully in till\ \ 1t•i11i1y of the fuul t 11en1·pM. Prof. ,l1110t111h Le Conte 
(Am • • l1111r. 1'1 i., vol. x\1 1 I'· llll) .rn~1mJ.,1l tho hi.}oearth'lu11k .. In 1?7:! n11 ahun.t cur · 
tuiuly •Ill•! tu :a ~tii:ht r1 ~ailj11~t111vut nlung the 1•n11tllrn fault of tlM Hicirm mmr Owen11 
Lnlrn. Rome 1111puhliMhu1l 111tfter\'i1tim111 hy J. C. Ru1111ell anti W .J McGl!e "bow that. 
tllllre ha.'1 bcttu nctu:il 111111t·Q1111t1!111a r,\· dbplac11ment 1111ar tlm t11M1lt!rn b1UM1 of tbe 
Sinrrat. 

Thore i11 Pvid1m11111! a ,.Jii:t.1 llll~l- Q11utcru11ry olevutiou of the r.-11•11 Peak volcanic 
rMge uluug 1111 intl'rl'~tlui.: 111111111diwtl folol which 1111irk11 tlu• limit hotween the Plnd· 
1no11t l'ligi1111 of tlui r:111i:•· 111111 ti.II' :o;r11·r:u11011tu Vn\loy, n (u'I\' mill!I t!a11t. or Rml·Dlutr. 
Tiil' tl111pl111•et11unt iH It•,.,. t h:111 a l111111li-"'I fi·..t urnl t11 .. lnte8t yet 1liHcoverod iu thnt 
t••giou. 11111. du•·H uot. 111·11111!rly lu:luu i; tu tuu\·11111u11t11 of the Sinra ?\c,·;,dn Rnuge1 M tl111 
fuhl r11111• out to th1 1111111hw11rol l1c forc rna• hrni; tbti limit of tbo volcnnic t11f1M1. 
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belong to Palcowic or older forwatioos.1 Thu leuticulrtr churncler of 
tho li1Destone aud t.be complex plication11 of the strata among which it 
occurs reucler it vel'y difficult to uett.1r1ui110 in iuo~t mtlicti, without J'oAAils, 
whether tho slates are ubove or below tbf' limcstom~. I ba\'e alrt!Utl,\' · 
11ugjteKtcd that it appears to lm a somewhat Hignifica11t. foct .that;~ lurg1i 
portion of tho auriforouR slate!! lie ea11t of tho known ottkro11s of t.l~e 
Curbouifcl'OUS limc!iton'e near tho Wet1t1Jl'll base of tlrn ranse. Tbt.1 Johl· 
ing of the strata. brought them n.t runny placl'8 into an upproxiumtt~ly 
Vt•rtical pC>Hitiou. At the t.ime of the subsequent faultiug t·hc ml.8tt•rn 
edgo of the largest block wns /:lo ele\·a.tc1l ll:i to maim tho Ktrala which 
Wl•i-1• formerly n•rtic1tl tli11 steuply to tlrn ea:-;1.wanl, :111d iu this nn111111•r 
atrnta. u11on the western t1lopo of t11c ~ierra Nl'\"iuh• Hm1gc may ha\·c 
been made to on•rli1• more rccm1t oueti llt>arcr it:s hase. 'l'.his e:s:pluna· 
tiou is 1mgge~tcd simply to show that. tlrn }lrt!S6Jtt ea111tcru iucliuution of 
tho titratn. upou tho wm~h~m !:ilope of the range tloeN uot wilita.to agaim1t 
the \•iuw that u. portion of th1! anriferuu1:1 t;Jutes aro more m1cfont. than 
the Carboniforous liml'Stonc. 

?itr. Clurence King~ ca lieu attention to the grt>at thickness of Paleozoic 
littoral 11oposit~ of th~ Great Basin r<•gion und i11forr1•1l t.he cxist.eui:1i of 
a largo Janel musM furtlwr westwuril from whi<'lt llw~o i;ediuw11tt1 wen~ 
deriwd. Prof. ,Toi;epb Le Contl• has ari.,'11ed tllnt upon the uuu·gfoal 
11en-hotto111 bord1•ri11g tlte wei:;torn shore of tl1is uncieut l'afouzoic ant.I 
.Me~ozuic laud were laid. clowu n great act•nmulatiou of scdim1•111s, out of 
whid1 the Sierra. N t.1\•uda Uange has heeu formetl.3 It wus, t11crcl'o11•, 
with ~rent intercHt that I c~xumi11e1l tho cast<'Ml uscar1nuents of t.be 
great lilult-blocks of the Sierra Nenula lfange, iu the bop<• of l>ciug uhle 
t.o dcmon1:1truto the presence or abs1·11cc of a cousitlerablc tbickrn•s.<, of 
struta older tbnu thA Oarl1ouiferous litm•s to111•.4 '.l'he strat.ificll rocks of 
the ewitem und western hlockti ot' tb11 S it•rra.Ne,·uu<l Raugc arc highly 
oontortcd, and tho castel'n escm'j111H•11t~ ar1.· formed of gra11itt•, hut i11 1 lrn 
middle bluek, J~·in~ hetwcen .A111uri,::m aud I111liu11 Valli\Yl'l, the strala, 
although tilll•tl, are uot i;ll prufoun<lly plim1t1•tl. 'l'lrn l1ol<l t•1>cm·111111•11t 
facing lndia11 Vall••.r, 1Ls has alnia1ly hceu Htal<lu, t·~prnws thom;a1ulri of 
fcwt of aJ1J1.u·c11tl) 1 011fm·111:1hh• a11l'ifo1·ouli slates whil•lt dip Nttwply Wl0St· 

waml heueuth the l'lll l'JHINt'f l Ca rhou ili.~rous 1 iUWMt Olll' or Ann~ric:lll '"al It·~·. 
Thctic tit:rnt~ lll'll so i;light ly uwt:uuorphosed :tti to 1 •11coura~1· 1 bl· hopll 
of fiuding fossils in U1t·m, aull 1 w:ii-; gri .. 11.l) tlisappniuted in ha\'i11;.:- to 

•.Noto aur la Ucnlogi• 110 la ('ulili11'1li••, par ~I. J ulm1 .\lar...,11. Bull. •lo la Soc.~·'· •!. 

tie Fr-.auco, :1ra• 11. , t unlt' xi , I'· 107, 
'(rt.QJ. E:oq1. uf t Im l m·ti•1th 1 ':ir:illd. Sy11t. Go!ol.. \'ol. i, p ••• :: I. 
•AID. Jour. Sci., JI I, \frl. i\•, I'· ·I .o, a 1111 vol. :n a, I'· 10.1. 
•J>ruf, .. 11ur \\'hi t111•,\ 1·1 u::,rl;, I ha t tho :t;!•' o f th•· 111!1! n wk ''""''" t' •\11 1t11"' t t!mn1 

with r1:rtui111 y :as lit iug 1111\1', !11 r•· 1101 1 n••·•·11 1 1 ha11 .l 11ra,.~ 1c" aiul t.hut it i11 not i111pt1•· 
all1l11 hnt ' tllil <' 1111prnl1a lo] .. rha! .11 \ port"' ' 11f t i o 111 !1111111q1hic h<'l f o f th• :'io·1ra 
may J•TO\'t< ho ltt nlrl1•r lh:111 tl11• (':a rh11 "t fo •J'oo" ' •. \ 11·;f. 1; .1\1•!.•1 11.:Jl.l l, ;\Ir-. i;,. 1;:1• 

7'. IS.•1 k r 111111-tl 11:1111! tu:w" '"''"'' .1111l )'•••lo:il1!,,· • !.1 .. r h 11 1'1•• I .1rl oo 111i:; .,,,11 :; I i:w· 

11to111 of the Md 'loml· UI\ • r ( I '. '5. C...•" I. :'11n ·. !lul l. 1!11 l'· :: t J. 
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~h •~ up n hri1•f but fruitlt!SS 1wa1 ch. :Nevcrtllcll'ss, !.he stratigraphic ro· 
1:11 ious am 1m1•h a1:1 to re111for H, v1~ r.\' pmbahlu Umtl at. Lhis. point thcro i~ 
a ~n·aL thickm•stt ot' J.>alcozo11; ;.; trata expost!1l n111I that n largu p1w-t ol 
lht• gold-lmi1ri11;,:- s latt:s arc o.ltlcr tlum the Carhoni li!rons lintestone.1 

Gl:~;,i.;a.u, DIBTl~IDU~'ION OP 'l'lll'~ lmTA!IORl'lllO, VOLOANIC1 AND CUE· 

1'AC£0US ROCKS. 

Tllt'rn are in .Northt!rn U.1lifornin two large an•as of nltltamorpl1oscd 
~lt·sozoie anti I>afoozoic rocks. _ '!'lie ouc occ:upi1i~ thl' 1111rtbw11stern 
eun11•r of the Stah•, cntcr·ing from Orcgou and extmulillj;' as far ~outh 
1•ast. mi L'i tt Hi\'cr; tllii; m·ca is 1muilar in it!; rclatiou to l;itl'l· lul'lm~ 
t11111H. '.l'hc otbcr is of c:o11ti11c11tnl 11iui1•nt1iouH, gf.rl'tchiug i11tn Cnhforniii 
fro111 ~t!\'atla, anll timl.mwl!l4 the whole regiou of tlw S iC'l·r:i Ne\ .uln 
Uau;,:'c. 'l'ho i:rt•at faults of thb mll~t! ruu ont. i11 tl.111 ,·jcinit.v of I ht 
Nlll't h Fork of l tc:itht!l' Hivt:r, upparcutly Yauil:ihi11~ throni.th shortmuuo 
t:lmal folds wlwre the platform of uudent metmnorphic rocks is grutl 
nail,\ tlcprcssfi1l 11orthwestcrlr1 111111 tlisappcart1 hc!1l':lth thola.Yas oftht 
gn•ar \'olcanic flel1l. Conti11ui11rr iu the i;awe <lin•ctiou, these rocks ro 
appear upuu the surl'acl' near Pill, l~h·cr, aud fo1'111 the in:-<ulur aren tc 
whi1•h 1'1•fore11ct! hn.-1 alru:uly lwm1 m:ulc. · Uonce111i11g the d o11th of thf 
tl1·pl'cssio11 iu the mctamurphic ro<:ks hct\\·ccu thtl t\ft.l urea.I! now ex 
J10lit'1l we hswe l>nt littlo knowledge; howcYer, tlJt•rnis no reation ai; f1&1 
as l am aware for supposing it to he· vcry A'reat. 

l~ollowi11g the treml of the Sierra Ne\ acl:·t R111;go r~ortll\vard from tlu 
):m th }'ork of F t.•nther Uiver to Vit.t. Hinr W<' Jl111l a \'oluauic l"idg1 
111:1111• up of unmcrou!i :uljoiuing coucs, a mong which ba1Clicll'li P1-.1k i1 
11101:1! pl'olll iucnt. Th i:i ritl~c has het•111lei;i~11utctl.Lassen'i; J'cak \'olcanu 
1 ill:,!•'· aml il'J c:o1upoi;c1l nlmo:,;t ex1:lni;h dy of 11ccn11111lah!il lav:ui rno111 
to ,111 llVt.·ra~t• 1•!1•\·atiou of tl\'el' a11l00 fol't, \\'Ith St.Wtlrnl Jtl!llkS abon 
~,ooo ih•t i 11 alt it 11'11·. '1'111' 111111111ro11s c·raters of \'al'ious mui;nitodes ar< 
frn·i:11la1 ly •listri11u11·1l, :1utl 1111 d1•1i1iito rt•lation to Ilic line':! of i,:rcu.td111 
pl.w1•1111,11L in Ilic Hi1·1T.t X1•\':11la H.ang1~ is appart•u!. J 11 tiu:t, ruJ ha~ Ill 
n• 111,\ h1•c11 i;hnw11, thu ~n•.1t foul1'i11~ occ111T1!tl ltl\\<tnls \ 111• 1·lose of t.h• 
p1•n111l ut' gr~alt-sL \ olc" 1tiic· :11·ti\'ity. To the uortlt a111l 1101 tbc:u;t\\ artl o 
f11ii; \ olt·:rnic i1111gc• th1 1·1 c1•11t l.1vas litt'l•lt-h far into Orei;1111, Idaho, :in( 

\\ ashiugtou 'l'n11t11r:i. 
'fr. H1•ckcr .u11l 11th1•ri; 11:1\ u 1:1tllml atteut,ion to tl11• great uncon 

1 Pr11f,.14'l11· Wl1111u y 11 Ji. n1 lo tlru fo:1~il~ li1un1I iu G1•nt1100 \'alloy iu do1i1011.11tratln1 
th 1t u lari.:o part. uf tlll' .111r1f1·ro11H 111:1 11:.1 :irt• .M1 ,;umk (Anni'. Gm\·., JI· 309).· Th• 
1<h1td1111 JJungh'K \11 111111 .1.11 11tl~· 11111111 I ho l!Olll IJw1 ~11· r11101!11 or l11cti"11 Ya\lf'y, llftt re 
":mt. 11 Joy 1111 111 l'l+ :111 t h. " h• 1111 of th• 111111 ht:1· It 1li;1 " uf that .:ouutry, rmd lltlillg up 
inn•nll~- ohlor t lr:to 1lt1 · \ lo•'" ·oH "tr:1t:1co111t1111i11~ lhc foo1~11i, :w· ~·:11nrnt"1l frum tlrna 

· hj a pruf11u111l clh1pla1" 11• 11 t. 
Dr. \\' h llA• a~~t!l'l" I h LI 1 lw a 11 r1frr1111H 1<lat.i Hc ru 11 I~ J,.11011·11 lo i111'1mlu 1<tr11ta of Cai 

l111nll<· r1111~ ab'' aml 110111•· th.11 m ·IJ•i•·tri·111ly 11lil• 1. ;.;uh~ un the \lt·MJz1.ic nml Ccuo 
znit l'.1k•,nt•1logy of ( • 1lsl11rm.1i II. S. ll. ~. Hnll. :'oto. 1.1, I'· ~:'.· 
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ormity between the rocks of the Cl1ico Group :uul t.hmm npon whieh 
bey reat. The geo1,YTaphy of our \H•stm u coast 1lmi11~ t·hr 1h•pm1itio11 
ibdplioatton of the olcler atra.tu is tL matter co111:Pr11i11 ;.r which 'l\'O h:n 11 

• yet bnt little knowledge. lb! de,•elopmcnt iii lir:-;t 1fo1ti11ctly outlined 
D lhe rocks of the Chico epoch. These rocks an• ~e11t•rally fos!>'lilift>roui;, 
~their identification is n. matter of no gr1•:1L rliftirulty. They are · ~x· 
IOtfd at many poiotA along the Wl'stern l111N1• of tho nort hem portion of 
be Sierras, and are elthflr borizontnl or 1lip 1twu~· from the 11101111tai11 nt 
, very low angle. In the latitmle of Orovillt• Hu• rm·kii of t hiH group 
lee to an elevo.tion of 800feet1Lbove thl' sr . .a. Further northward, along 
Jldco Oreek, they reach 1,700 feet, n.ud co11ti1111i11J.! in t.h1• smo11 direc•tion 
be elevation becomes gre:\ter. Two milrM <~n!lt of Montgomery Crl't•k, 
11 the road from Redding to Burne..')· Vulloy, they hnn~ an elemtion of 
V8l' 2,400 feet. At this point tllcy 1lt'e cmtrsl' rll'positl'I. twicfontly fol'llwcl 
tear a shore which lBy a. Rhort distnnct> to the• run·thwcst in the vici11it,\' 
r Pitt River. They dip CUlltward, clilmppearing lwneath the T1UHStm't1 
Peak volcanic ridge, and very probably f'.1mm•c•t hcueatb the great Jan~ 
lelds with the rocks of the same age in Sbnstn V i.t llt·~· uud Orooked Hi \ 'ct• 

II Oregon east of the Cascade Range.1 In the nort1twt•i,;t part of Shastn 
r.ney, besides the fossiliferous 1:11uulstone, there are coarse Ahore Ile· 
IDlltl of the ea.me age <-tinging upon the sides of tbe Scott Mountuim1 

• ~ reaching far up towards their summits. Tho diRtribution of tlw 
bets of the Obico Group clearly indicates that tluri11g the Ohico epoch 
be northwestern portion of Co.lifomht, with the atijm~<!nt pa.rt ofOrt•gon, 
fDbraclng the Trinity, Salmon, Scot.t, Siskiyou, and other 11101111tui11 

ldges of the Oonet Range, wue n. large islnntl, i;l'parntecl from tho Htill 
~er continental Jan<l mass bf the same Htmta in the GrPat Bl\Ain uucl 
Herra region by a wide strait now bridged over by tho Laesen'ti P t>ak 
Jiolcanic ridge. 

B.ELATION OP THE smaRA, COAST, AND OASOADE RANGES. 

The geography of the wc~tern co88t during tlae Chico epoc11 cnnhleii 
~ tA> clefine sharply the limits between the Sierra Nevada and the CoaHt 
~gea. Thefonner h11t1 been from its inception joined to tho conti11t•11t.:1.I 
..,d, while the latter embraces all tlH• ridges dev1•1opr1l out of' till' crn· 
Mean island, and the Lassen's Prnk volcanic ridge separiLteR th1•m. 
IJ9th ranges eontuin plicn.ted Paleozoic as well aa Mesozoic strata. Tllo 
pout Hauge r eceive<l lurge tertiar_y n<lditious not represented in the 
Slerrua, but, on the other hand, the Jatt<>r Wll8 •litrerentiat.ed from a <'.On· 

tal ma.ee by the de\lelopmont of a pr.en liar structure not yet recog· 
in the Ooe.st Ru.ngo. The rl'lation between the Coast and the 
de Ranges it1 not HO Rhnrply 1lcliuetl, but. "lwn we consider tboir 

L~ )fr. Eugcnll Rlckilllck t1r, a tu1t<1grn11hur or c.hu Gcologit!al 8 11r vcy, infonnH me tlmt 
,. o'hMn-ed a nmuher or fo1u11I" l\"ht>r•· 1L well h:ul h••••n r"i:•·r11ly 1111~ 11 short cli11ta11c11 
jMrth nf nhett Lnkfl, O rcgu11, :iml it j,. po!!Hihlo l h:tl. tho li1c1Llits m"y afi'ortl fo111ult1 ur 
ibe Chico group, 

• (:18:1) 
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" iclcl;r tliYcrst• 111oth•s of origin th<'1r li111italio11 i:i not ;t ma t M" 

great <lifficnlty. South ol the Ho:,!nc Rh·c1· V"lley the 1:rehM!t'M 1 i~f • ..1ii'i· 
luy com)lletel~· W<"1t. of tbt• poi:;ition uow Ol!<'upied by the OMc8do ll.nH"" .. 
To tho 11orthwar1l it1:1 oxteusion is Lut pnrtially known. Near the Au• 
ruit of the Cascade Unngo, npon its westcru 1dopc, :1bout half fl do~o 
miles from Mount Hood, is n hLrgA mMS of coarsely c~·Krolline til"Jlptwe 
rock, closely related to the gnbbros. .A similn.r rc1<•k occurs near the 
wcHtoru lmse of tbe nm:re, 8 milei. cast of Lebanon, 11nd Mr. Becker' 
has said that en.st of U.oeellerg J.,rranite and metamorphic roek11 04:cur 
about the headwaters of tho Umpqua. Such rocks mt&ke Ult tiaf, Co88t 
Range west of Mount Shasta, aml it may be that they form aa elf!\ ated 
foumla.tioo for a considenLble portion of the ORScade Iwnge bet~n the 
lrnadwat.ers of Bogue Ril"er and Mount Hood,. but this is rendef'Pd le88 
ynobable by the complete section along the Oolumbia Rh·er. wit.-,,. the 
nmge is ent ncroSH nearly to the Rea level, showing, ncconbnir tit Le 
( 'onte,1 that it iH co1uposed a)m0t4t "' ho1Jy of modern hn'tLA reAtfni,: "f'OD 
1111disturbed stmtu of Mioc~ene age. The exce11ent Kection of tbP. NHtb· 
crn portion of the ruuge nfforllPd hy th(~ Klnmntb Uiver shows, ISi !~t 

1ui far as I have observed, tlmt it is made up at thl\t point3 cotDpler.ely 
of recent eruptive rocks. 

Betwoon tl1e Siskiyou )fountains nnd the Cascade Range, in So'13k.m 
Orego111 as Whitney bas 11hown,' the Cretaceous strata of the JSW>llW 

l>t•lt. arc higWy tilted. They dip eastwanl beneath that portion at ltle 
< 'uscade Range, as do thoRe of Sbnata Valley tu1 well, 11n<l 11robnbb 'i)ft· 

u~ct with the rocks of tLe 1mme age east of the Ousrnde Rnnge. 1"° 
npparentl:r complete ah1;e111·e of older rooks in the Klnm11th River can lfl 
through the Ctt.Bcacle Rougt• autl the relation of tbc Oretnccoos strata"" 
both sides of the range iudwate clearly that the region now occupied by 
t11e sontbern portion of the 011Bc11de Range was beoeaU. the sea dnring 
the Chico epoch. As far ns is definitely knowu the 01111cade Range waa 
uot represented by a. ridge of older metamorphh• rocks which were 
folded and npbea\"ed at the same time with the Sierra and older portion 
ot' the OoaHt 'Range, noel is cntir~ly distinct from thPm in Ktructure 11.Dd 
origin. On the contrnry, howevi·r, the region occuJ>icd by it ae well u 
the short range north ot' L:uti;eu'M l,ea.k are hut pnrts of the great vol· 
cauic fteld that or.cupies t~e nren whic:h <luriui; the tJhit:o epoch WOii one 
of tleprei1Mio11 bct.wc.•en the islaucl aucl the cootiueqt.• 

--·· - ·--- ------·--------!-
1 U. S. OooL Snn". Bnll. No. 1!1, p. 20. 
'Amor. Jo11r. Soi., JU, Toi. ,.ii, Jll'· !Irr, 25!1. 
~Two mllf!ll t1elow Shon-I l:rt'••k, on the left bank of tbo Klnuui.tb Rini, by ihtl 

·roa.tl froru Yrekn, C11l ., to l,ink\·illc, Orug., in " lodge of gra.y rook whioh in t.h8 
l:iultl I rei;nrd1•1l 011 0111• of lh1• 1111't1u11orphlc "lutcH1 hnt n111lor the u1icrn11t:opd it la teen 
to bu a l1.1v 11. 

• Ueol. Snn". of Cal., , ·ol. i, Jlllll'll :li..i. 
a Seti Dr. Wbitu'11 r r m1irk!t, "Not.M m1 tho Mett01oia lltlll Crru11t•i1: J>al~ontolofr1 c3' 

. Califoniia," U. s. G. 8. Dnll. No. la, l'· :11. I 
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RESUMR. 21 

CONCLUSIONS. 

'he points to which it is de1'irrd to mill esp<'l'ial :~ttention may bo 
.fly summarized 11s follows: 
t appears tb:'t ull the limestone :u110111: tl11~ 11wtnu111rphi<• rocks of the 
let nnd Siem' Ne\'uda Uuuges is of Curho11iferous .1g\.'. 
' be northern J>Ort ion of tbu Sie1·ra N~,·aila Raugl'1 llJ,n that of tlw 
at Haai11, iN compo.;t•tl of tilted orographi1; lJlockH ~wpuratcd from Olll' 

>th1•r by great fuult~. 
rhe ~r('ater JlOttiOU of tho rouge iH f'm'llH!!l h,\' otrn of tlteSl' bl1wl\~, 

1b u 1;hort ahmpt slope towards the fl r~·at. B.1~i11 aml a Jong 1!1•111 It• 
pe in tho oppo.s1tt• 1hrectwu. 
rbe diitplacoml'llt.8 b.\ which t:ho Sii•rra ~1:\·:11la l~.111gc '' aH 1wparati•1l 
m the Great Basm la111l mass prolmhly bc:;!all alu111t the close of till' 
rtiary, and may ho s1•t in progress·. 
I\. lllr~e portion of tire :111rili•rons ~tatl~ scrit:i- is appar1•11tl,\' older th:m 
• Cnrho11if't•rout1 liuwi:1to11e. 
l>uru1g the Chico 1•1foch n. lm·µ-o pnrt of tlw n·~iou now om:upic1l hy 
· Coa.'it lt:mge was nu 1sln.nd imparat~il hy :~ witlt• Kl miltf'ro111 the 1•011· 
rent.al mass to which tl.w Sillt'm ~fo\"ada U:mgt• lwlongt•d, whil·h i<tmit 
It Mllt'l' h t>eu fille1l h~ the la\ as of the: Jjai;se11's Pen le \'olc:mic ri1l~t· . 
• \.M far n.H il'I 1lelh11ll'l.r known, the OasciulP Jtan:,w "as 1101 rt•presruted 
n 1 itlg1• of' 11wtm1101·phil• rock!! corr1~Mpomli11:,r to the f;i<'rr.1 a111l l'oast 

in;.:1•.;1 hut hclo11~s m-th1•r to tho ~real \"11lc!:H1il· Hehl which 11ow Ill' 
pil•' Liu• arc•a ntu•c 1l<•preSl'lt!U oetwt~tm t.111• 1:n•t:1cc•:m h1la 1111 a111l the 
ntirll'nt. 

ADDENDUM. 

While completing thr 11ur\•ey of th~ liaH~c·111R 'P1•al< '11lca11i1· ht•lt 11111 · 
g the field 81':1!1011 of J8SG, mm:h 111ltlitio11al 1•,·it11•1w1• wa~ ohta i111•1I 
1pporting tho vicWli f'Xprl'Rt1ccl in tliis pa r11•r. Ocolog·i1:all.v co11i;id 
cd, 1Al8Rtm'K Pt.'ak lu•lo11gs to tlm Ca~rn11l1• J:an~H, a111I 111•nral oft Ill' 
regorng nsscrtiou~ i.honltl oo tilltn t•what. exfl•111!1:1l. 
Mr. Waleott b.1s 1•xm11im•d a fow fo :-;silH fro111 'Vill11w Creek, a lrn:alit,r 

l erred to 011 p.1~1· l L Ue iclcntifit'll lht• lilllowin::t forms : T.it.hoi-t.ro. 
Pn mntmllarc, 'l'l'rl'hratnla, J>h·111~1to111ari11, Orthocc•ms, Zaphr1•11f 1~, 

l'\'OSitt!f41 11ml cri11oi1lnl colu11111i.. 
Somo fo~sil~ rrcently coJlet•tf.'rl JJl':lr Rlt1!tt J,alrn do not li1•lnng- tQ the 
liico group hut to a mn<'h l.1tf'r hori ;r,on. 
OC'J.'ODER 141 1881i. 
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