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Sacramento Annual Field Trip Guidebook, East-Central 
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STRATIGRAPHIC NOMENCLATURE-CHI CO SHEET 

STATE 
AGE MAP STATE MAP UNIT STRATIGRAPHIC UNITS AND CHARACTERISTIC LITHOLOGIES 

( The f o r m a ll y name d f orma tions gro uped w ith in an ind ivi dual State Ma p Un it , 
SYMBOL are listed in stratigraphic seq ue nce from youngest to olde1t ,) 

Qol RECENT ALLUVIUM Recent river and •treom ol!uviu m; bn depo•it•. 

Qsc RECENT RIVER AND MAJOR STREAM CHANNEL 
Sediments along river channeh and major 5trum5 induding adjacent natural levees. 

~ DEPOSITS IN THE GREAT VALLEY 
• u • RECENT ALLUVIAL FAN DEPOSITS IN THE Sediments depo•ited from nre:uru emerging from high lands surrounding the Great Valley. Includes Victor Form>tion--lenticuldr Jilt, 5.1tnd, ~ 

Qt GREAT VALLEY g~4vrl, ~~~~clay (P leistocene in put). Qf' =younger •edimenu comprising the Chico Fan. 

Qb RECENT BASIN DEPOSITS IN THE GREAT Sediments depo•ited during flood stages of major stream< in the orea between natural <<ream levees :.nd fan<. 
VALLEY 

I 
Younger lake beds: pla ya ~like deposits in scattered basins of interior d n inage; locally includ es overlying alluvium. Moh:,..k bke fkdo-

I Ql QUATERNARY LAKE DEPOSITS C01lglomenfe, >a.ui>lo1lt, si/Jstrmr, and !hale (may be upper Pliocene in pnt ). 

' I • • z I Qg QUATERNARY GLACIAL DEPOSITS Moraines, glacial drift, and lluvioglacial sand and gravel. ~ • I • , 
a I Qt QUATERNARY NONMARINE TERRACE DEPOSITS River, stream, and lokc terrace deposits, some fanglo;.mcratc; .o;lacial outwash terraces in the Truckee nco. 

I 

• Qc PLEISTOCENE NONMARINE SEDIMENTARY Fanglomerue from th e Ca.cade R ange--l#nd, Ji(rav.l, ~nd silt cansisting of volcanic de t ritus deri1-·ed /rmn the Tuscan Fo nnalitm. O lder 
0 DEPOSITS f.nglomuate. Fluvial de prn its in the Truckee Vo ll ey area, including some J.ke beds. • u 
0 
~ 

-£ PLEISTOCENE VOLCANIC ROCKS : 

Q pvb BASALTIC Lou«to"'n Formation-b.os,./1 .mJ l.rtit~ flows (Truck"l' Hto). 

QpvP PYROCLASTIC Tuff associned wit h ci nder cones in the Truche area 

QP PLIOCENE-PLEISTOCENE NONMARINE 
Unnamed continental depo<its equivalent to the Laguna Formatian and Arroyo Seco Gravel ro the south-•i/1, >and, clay, and unwrled gravel. SEDIMENTARY DEPOSITS 

* 
QUATERNARY AND/ OR PLIOCENE CINDER 

Cinder cones; Sutter Buttes vent tuff. 
CONES 

Pc MIDDLE AND / OR LOWER PLIOCENE MARINE Sutttr Formatian- tuff, •anJstonc, conglomerate (probably not of local origin; age u ncertain but predates intrusion of Sutta Buttes). 

SEDIMENTARY ROCKS New Era Formation-conglom~rafe, >a~Jsto~t>, o~d silts/one underlying the Tu.c~n Fo rma/ion in the O r<Jville are•. 

PLIOCENE VOLCANIC ROCKS : 

• c 
Pv' RHYOLITIC Rhyalite porph}·ry in the Sutter Buttes. • u 

0 

"' Pv 0 ANDESITIC Andesite porphyry in the Sutter Buttes; ande>ite flo,.., in the Richard>on Sprin...:s area. 

Pvb BASALTIC Warner Basalt-gray oihdne basalt, ougite basalt, and min<Jr a..Jesite flow! (Durrell, 1959). Unnamed basalt and olivine basalt . 

Volcanic rocks commonly referud to the Mehrt<n Format ion 1- andesitic mudfiow>, tuff, and volcanic brecti"' (indud" some b asalt ic 

PvP 
moteri al; may be upper Miocen e_ in part) . . Tuscan Form •tion 1- rolcanic breccia, tuff, mudflmn, tmd thin -bedded <edimenfs .. Nomloki Tuff 

PYROCLASTIC Member of rh< Tuscan FormatiOn ---Jac1f1C pumice . Penma n Formation 1- hornblende an destfe mudflow b reccia, includmg s<nne tv/f, 
sanJs/o11e, a~d ctmglomu ate. Nen<:e!'le and esite of Lindgren and T urner. Ven t tuff in the Sutt er ll uttes. U nnamed andesiric p yroclastic 
rocks •ndud1ng andesit ic mudflow breccias. 

u MIOCENE VOL CANIC ROCKS : 6 
N :- ~ 0 
z • Mv ' RHYOLITIC Rhyolite flows . 

"' c ' u • u 
0 

~ Mv 0 ANDESITIC Andes ite flows. 

Bonta Formation- horn blende and pyroxene andesite mudflow brccci,., volca~ic cong/,.ma<tte, and so-me tuff; volcan ic rocks common ly 

MvP PYROCLASTIC reftrred to the Volley Springs Formation- rhyolite tuff and local/)' wme grn·tl; Delleker Formuion-rhy,/ite tuff. Ncocen~ rh yol ite of 
Lindgren and Turner. 

(j) OLIGOCENE MARINE SEDIMENTARY ROCKS Wheatla~td Formation- fo»iliferou> silty Jbal~, tuffaceous •and,tone, and conglomtrate (upper Eocene in pHt) 

• • • u OLIGOCENE VOLCANIC ROCKS : 0 
.!!> 

' 0 • Ingalls Formation-pyroxme and hornbhndr andesif• mudflow breccia, smne tuff and volcanic conglomerate (includes Neocene • <bv P PYROCLASTIC 
py roxene 

" andtsite of Turner accord ing to Durrell, 19!9, p. 169). Reeds Crl'f k Andesi te--~·olcanic brec-cia ""d gravel (Whutland area). • = 
Ec EOCENE NONMARINE SEDIMENTARY ROCKS 

lone Formation-qu,..-tzitic sanJ•irme, tm«uxiJic clay•fone, silt<i on., gravd, ~nd c<mg/omerate; "Dry Crock Formation" of Allen- g ray shale 
anJ biotilic >and>trme. Eocene "auriferous" gravel deprnits. 

E EOCENE MARINE SEDIMENTARY ROOKS Capay Formation-greenish-gray, g/,.uconilic, frmiliferous c/aj'llone an.d shale (Sutter Buttes) . 

• c • EOCENE VOLCANIC ROCKS : u 
0 
~ 

Evb BASALTIC Lovejoy Formation-black oliv-ine baJolt flow!. Includes t he "older ba,.lt" of Turnu (Durrell, 1959, p. 166). 

EvP PYROCLASTIC 
Rhyolite tuff in the C..asde Peak area. Andesitic tuff, tuff breccia and a"ociaud volcanic sandstone and con glomuate in the Oroville quad-

rangle (age uncertain). 

Tc TERTIARY NONMARINE SEDIMENTARY 
Auriferous (and nonauriferous) gr ovel deposits of uncertain age. Po<sibly includes some l one Forma tio n. 

ROCKS 

Tl TERTIARY LAKE DEPOSITS O!du lake beds (conglomerate, cloy, und, and tuff) of the Truckee Valley and Long Valley areas. 

TERTIARY INTRUSIVE (HYPABYSSAL) 
ROCKS : 

Ti r RHYOLITIC R hyolite plugs. 

-, Ti 0 ANDESITIC Dihs and plugs of andesite, hornb lende andesite, and intru<ive ande•itic bre<::cia. • 
1 c Ti b BASALTIC Dike< •nd plugs of basalt and .,Jivine basalt. "' 

TERTIARY VOLCANIC ROCKS : 
UNDIFFERENTIATED 

Tv 0 ANDESITIC Andesite flows, including some andesitic b reccia . 

Tvb BASALTIC Olivine basa lt flows. 

TvP PYROCLASTIC Ande:sit< mudf!o,.., and rhyoli t e tu ff. I nclude< ..,me sa.ndstone and conglomerate in the Oroville quadra ngle. 
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STRATIGRAPHIC NOMENCLATURE- Continued 

STATE MAP UNIT 

UPPER CRETACEOUS MARINE SEDIMENTARY 
ROCKS 

MESOZOIC GRANITIC ROCKS 

MESOZOIC BASIC INTRUSIVE ROCKS 

MESOZOIC ULTRABASIO INTRUSIVE ROOKS 

UPPER JURASSIC MARINE SEDIMENTARY 
AND METASEDIMENTARY ROOKS 

MIDDLE AND / OR LOWER JURASSIC MARINE 
SEDIMENTARY AND METASEDIMENTARY 
ROCKS 

JURASSIC AND/ OR TRIASSIC METAVOLCANIC 
ROCKS 

TRIASSIC MARINE SEDIMENTARY AND 
METASE DIMENTARY ROCKS 

PRE·CRETACEOUS METAMORPHIC ROCKS, 
UNDIFFERENTIATED 

PRE-CRETACEOUS METAVOLCANIC ROCKS 

PRE-CENOZOIC GRANITIC AND 
METAMORPHIC ROCKS 

PALEOZOIC MARINE SEDIMENTARY AND 
METASEDIMENTARY ROCKS, 

LIMESTONE AND /OR DOLOMITE 

PALEOZOIC METAVOLCANIC ROCKS 

PERMIAN METAVOLCANIC RO CKS 

MISSISSIPPIAN MARI NE SEDIMENTARY 
AND METASEDIMENTARY RO CKS 

STRATIGRAPHIC UNITS AND CHARACTERISTIC LITHOLOGIES 
(T he formally named format ion s grouped wi thi n an ind iv idual S t ate Map U nit , 

are l•sted rn st ra trgraph ic seq u e nce fro m y ou n gest t o oldest. ) 

Chico Form~tion-fo,.i/iferou• marin~ sa:nti•lone, shale, ~nd crmglamerat~. Kione Sand-while quartzasr >and•fone (Sutter Buues orea) . 
Unnamed greenstone conglomerate and $Cdimenury breccia at Cherokee in the O roville q uadrangle. 

Trondhjemite, granodiorite, tonalite, gronophyre, and mnogranodiorite porphyry (Big Bald Rock area), Gronodiorite, grani«, trondhjemite, 
and diorite (M<rrimac area). Ebewhere th< granitic rocks include granodiorite, dior ite, monzonite, quartz porphyrite, ochinose g ra no­
diorite, gr>nulite, alaskite, and undifferentiat~d plutonic rocks . 

Merag~bbro (B ig Bald ' Rock orea) . Met~gabbro, metadiarite, and h·eterogenwus gabbroic and dioritic rocks (Merrimac area). Gabbroic an d 
dior1uc rocks (Swede< Flat area). Gabbro and associated albite diorite and olbite diabase (Colfax are a). Incl udes wme amphibolite which 
is dertved, in part, from volcanic rocks. 

Ultrabasic inumive rocks, largely serpentized, including minor talc schist and so~pstone. 

Muirooa Formotion->late, • hal~, gra)'Wocke, muJ, tone, '""dstone, brncia, conglomerate, and mrtaba>alt. Co!fu formHion-foJJilifero u1 

tuff o11d >hale. Lower member of the Trail formation ' -rnet .. morphosed crmglrnneute, sandJfo11e, >iaty shalt, """ tuff. Mante de Oro 
formotion- Jilfltonr, wmd•lone, and conglomera/c. 

Sailor Canyon and Milton Formati<:>ns '-• i•le, horn f ell, ~raywacke, qu11rtzite. chert, canglonurate, marble, altd "'"'e interbedded ~·olca11ic 
rodu. 

Logtown Ridge Formation-basic flows, tuff, and agglomerate, includi~g wme >hair ~nd Jlate; Kettle Formotion '-ande.Jilr ,.nd dante 
breccia, tuff, conglomrrale, and .!ill• or flows; volc on ic portion of the Sailor Canyon and Milton Formniom-meta:morpho•~d tuff, breccia , 
and fiuws (ol.Jo mdudes whordmate amounts of hornfels .. 1/ate, anJ graywacke). Oregon Ciry Form ation-mcta1mlcanic rockJ cant/,i.,inR 
lr.<5a omou,ts of melawdunentary rod> (Oroville_ are•). Includes molt of the porphy r ite ~nd diabase, am phibolite, and amphibolite sch ist 
of Lmdgrcn ond Turner. Metabasalr, mcurh}·ohtc, mctadaclt~, q uartz porphyry, amphibolit<, hornblende porphyry, hornb lende and 
amphibolite schist, and agglomerate of Compton (1955) and H1et:onen (1951). Much of the Jl'h shown in t he broad belt on th< wenern 
side of the map includes rocks of uncertain •gc: a large part of these roc ks m_ay bt Paleozoic 

Cedar fornurion-/ime.rtonr, sandstone, and shale. Unnamed limesronc and chert breccia in the Dunc>n Peak 7 Y,' quadrangle. 

Und ifferenti>ted me<avolc>nlc >nd met,.edimcntHy rock.. 

Amphibolite of th e Downieville Folio (in part JJ>•). Undifferentiated metavolcanic roc·k. comm<>nlr contaming some meta<edimentary rocks. 

Migmatrad metavolonic and meta<edimentJry rocks. Iniectian ~neiss. 

Calneras Group 1 (Upper J>alc<Jzoic): Clipper Gap Formati<Jn- d"y ,·/ate, chert, ~nd U)'!tal/ine IH!u.dum·; Delhi lorm'!ion-!111<".-<>U., 
argil/it~, slate, hornfd<, and. r ry.<lallitJC limestone; Cape Horn Slote--/iHilr clay >late~ .chis/, quartzite, .md _ mrta~·olcanic roclu; Relief 
Quartz•te---quortzite, quarfz."ic '"'ca sch,~t, chert, ""d <lale; Kanak• Formation- si/IUOus_slalr, chert~ .1ch~>t, metatuff, 4nJ md~cun ­
Ji(iomer~tr; Tighrner. Formotwn~~mphibollft schist, ,[.,te, hornble~df·~hloritf lChi<l, and mmor cry.<tal/me limestone; .Blu~ Canyon For· 
muion-•lat<', phyiiEte, m<ea Jeh!Sf, c/4y lla te, qu~rto1te, anJ crystal/me limC>fone. Grou:ly Formotwn ' - gro)' 'lllortz1tr •~d 1iaty sand­
' '"'"' (pre-Perm1an age). Also mdudes rm;ks comnmnty referred tn the Calaveras Formation, but moy include some Me<ozoic roc k< . 

Cq·scalline limestone and dolomi t e lentils within the Calavera> Formorion. 

Taylor Formation '-augite ande>ite melobr.•ccia, metatuff, luralopbyr.· /x!rfthyry sill> or f/ous Most ot the quartz porphyry of T urner an d 
rh~ auple porphyrite of Turne r (altered augite ande•ite with some diabase). Some of the amplubo!tt e of Turner Green"o"c and meta 
volcanic rocks within the Cal.ver>< Fornution. Undifferentiated metavolcanic rocks. 

Unnamed mafic pyroclastic breccia in the northwestern part of the Blair.<den quadrangle. Rene Formation ' - porphyri/i,· andrsitic meta· 
breccia, fonilifcrou > me/at~<ff, and minor >laty mudstone and qlUirtzile . 

Upp<:r member of the Peale form orion "-mrtamorpho"d chert, slate, tuffaceou• mdasandstrme, and v<Jiconic fiowl arid breccia (moy include 
some Pennsylvanian rocks). 

NOTES 
l. Not necessardy >n stratlgnph1c stquence •nasonuc h •• interrebtio.,hips of these formations are not completely und crst<.><><l. 
2. Formanon as redefined and nupped br V f. McMath "Grology of the Taylor>ville area", UCLA PhD thcsi•, 1918. 
). Co.,idered to be correlative. Upper and lower ports of the>e formatiom are largely volcanic and are shown a< )l'lv on this compilation. 

View east along U. S. Highway 40, of the summit region of the Sierra N evada. Lake Van Norden (right middleground ) lies in a 
valley filled with glacial deposits. Barren rounded topography (left middlcground) represents a remnant of an Eocene erosion 
surface developed on granitiC rocks. Castle Peak (clev. 9103 feet) in the center middleground is marked by a prominent black 
basalt capping which overlies light-colored ruff and agglomerate. 

Photo by Clyde Sunderland, Oakland 
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View west toward Sutter Buttes, an eroded inactive Pliocene volcano, which pierces the fiat alluvial plain of the Sacramento Valley 
and stands as a prominent landmark 10 miles in diameter and 2100 feet above the valley floor. A central crater filled with vent tuff 
lies within an andesite porphyry core. Surrounding the steep-sided and craggy core is a ring of rounded hills composed of folded 
and faulted Cretaceous, Eocene, and early Pliocene sedimentary beds. These beds in turn are girdled by an outer ring of andesite 
tuff which forms long gentle ridges that merge into the valley alluvium. Scattered through the sedimentary beds and central core 
are later intrusions of rhyolite porphyry. 

Photo by Clyde Sunderland, Oakland 

o~':> 
~~r;:, 
~~ 

~4;~ 

0~ 
A: 
~ ~ 

0 
'V 

()~ 
fbo 

TRUCKEE-

<v<v ~ 
<{:-~*" ct 

~~ ~~~ 
~ 

Q. · 

~-I. 0 
~e:,()~ c;-

t;;)<v ~<v~ 

~~~ 
<l) 

TAHOE-

o<:J 
~0 

~<.; 
.f 

-1. 
<l)~ 

+0 
<v4; 
~ 

39"00' 
120°00' 



420 124" 123" 122" 121 ,, 120' 

rr-,,-----,.-"'r"_;.--~ 42 

~EED 
-,'1973 

SAN 

123' 

36' 

35 

SAN 

122. 

' 
I 

AJLTURAS 
I 1968 

INDEX TO CALIFORNIA 

GRAVITY MAP SHEETS 

The date beneath each mop sheet name indicates year of 
pulblkali,ono !f no date appears, the gravity map sheet had 
1110t been published at the time this cover was issued. 

LKER LAKE 
198:2 

117 

DEATH V LEY 
!973 

I 

116 ° 

37 o·· 

INGMAN 
'J973 

' I 

ANGELES S~N BERNARDINO NEEDLES' 
1978 

34 

197:) i 1982 

~--=:::::~.._¥)~,-;.;;;~,;;;.;;,;;;;;;;_-;;..-;;;;;;;;;;---;;;.~-;;.;-.;;:._r_-_-r_134' 

33 

121 120 ° 

LONG BEACH 
1962 

119 

118-

-~A~NTA ANA __ 
1982 

116 

ll4 -, 
115' 


