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Oreaite Boulder Creek Grasite |Quarts-feldsper-rich igweous rock, very herd, |Oemtly rollimg bille Beeply westhered on |Bxcavation: very Infiltraticn: gemerally|Permeability: bigh in |S8eptic systems: Excellent im wnvesthered | Varies, mostly good to Excellent Bource of ;
[ Silver Plume Craaite | tough, light grey or pale reddish brown; to lov meuataine; | hilltops and ridges, | difficult, generslly | moderats, chiefly into| joints and fractures _j_rlh‘_—_gam 7 rock; good whers excellent, locally o decomposed !

Quart: monzomite includes abundant black mica (biotite) or locally very weathered zone requires blasting; veathered zone and near surface; satisfactory dscespoped . bazardous. Risk mederste rockfall gracite for ]

Latite porphyry white mica (muscovite) 1m swall eggregntes regged, especiallyl Sypically posed of 4 posed uppermost fractures. decreases at depth; where rock to slight of rockfalls and debris roed mstal; !

+ prd some hermblende. Oreins generslly 1/30-| sear stresms. three subzones. subzone can be Runoff: varies moderete| very lov mt depth of decomposed ; end small debris slides ;:1“ eg=e i
1/% in. sise; interleckimg. Bpecific Uppermost, rock excavated with to slov depending avout 200 ft. percolstion along steep-wvalled canycus. zard unveathered
grevity 2.6-2.7. Rock generally messsive decomposed; dense front-end losders; chiefly on presence |Water table: varies generally Safe angle of cut slope absent. granite locally

‘fu but seme subparallel erientatien of %o very dense iron- ' upper part of weathered| and extent of Tocally, depends on satisefactory, lecally controlled chiefly suitable for
sinerale hints of flew struweture amd oxide-stained orange- intermediate subzone weathered zone. openness and continuily| Jlocally may by erientation of major fair- to goed- 4
crwde metamorphic layering (feliatiem); brown silty to clayey comzonly can be Busceptibility to of Joints and range from too Jeints. MNighway back- quality riprep.
reck prevedly breaks most essily aloag sand and gravel: (BM,| excavsted with heavy erosion: gensrally fractures. fast to sarginal. slepes cut vertieal cemmson.
subparallel directiem. May extesd oM, sc, acl/); 10-15 rippers and scrapers. highly resistant; Yield to vells: Othsr parts of

indefinitely im depth. ft thics. Intermedi- iCompaction: very mpper part of reportedly 0-5 gpms; veathered rone
Joints cemspicueus; geserally epenm and smsetd- ate subzone, partly difficult in fresh wveathered zene same as much as 25 gpm ia and unveathered
valled mesr grewnd surfece, clese ot depth, decomposed chiefly rock; moderstely easy as "8ilty dbeuldary fractured zones. rock unsatiefac-
commealy Sight 8% 200 ft belew surfaee; very derse locally in decomposed rock: sand asd gravel Quality: bard; iren tory where
lack apparest relatiemship te crede dense iron-oxide- similar %o "Silty (8ab)." content high. decomposed rock
metamorphis layerisg (felisties); greuped stained yellowish bouldery sand asd Use: reportedly peor thick enowgh
in as many as three distimct sutwally brovn moderately gravel (Bab)."” to fair source for for proper burial . 1
perpendicular sets oad form blecky patterm; fractured unevenly ‘Drilling: generally domestic use; fair e of systeam, and =
speced uangvenly tems of feet apart. In weathered; as much |~ difTlculs; moderatply 8004 source for steck rock lacks
dibes, joints meve elesely spaced asd ia as 10 ft thick. eesy to moderately wvater. sufficient _
resden oricvtetiem. Lovermost subroue, aifficult im fracturing. Risk
slightly weathered; weathered seme. great of pollutiem
Yy iron-oxide-stained passing through
yellovish gray ma jor fractures
slightly fractured. into water
Total thickness of - supplies.
weathered zone Dusp sites:
» commonly as much as unsuitable vhere
50 ft; thichest along slightly veathered
ma jor fractures; to unweathered.
thinner in areas Oenerslly poor -
between fractures; where decomposed l
grades unevenly imte . because risk . H
unveathered rock. great of ground- .
Outcrops in uplands, wvater pelluties "
weathered and etched end commonly
by ercsion; chiefly because access )
rusty-black-speckled difficult aad
spheroidal masses; excavaties very
along canyons and difficult. N
strean valleys .
relatively %
unveathered . ! .
An ancient weathered i !
profile 0-80 ft thick
and characterized by 1
three subzones 1
comparable to those
above, generally
waderlies and
commonly is mistaken
for "Conglomerate amd |
siltstone (cgl-ms).”

Pegnatite Fegmtite and aplite |Quartz-feldsper-rich ign rock in thim Dikes commonly form | Bairlive fractures neer |Excavation: very Infiltration: Permeability: negligidblel Beptic systems; Excellewt. Same a8 for abeve. Sams as fer Beuree of crushed
ead tabular dikes and large irregular bodies; lew ridges which surface; no weathering| difficult, requires negligitle te sdev, to lov; locally bigh uneatisfactory above. aggregats, white
aplite very hard, comsenly brittle. 1o part very protrude a fev preducts. blasting. chiefly inte near margins where because percola- quarts for
B® light colored; grains very coarse, with feet above IC ction: very fractures. moderately fractured. tion probably too degorative

some a fev inches loug; interlocking; surreundiag difficult, requires Runoff: repid because |Water table: varies slov and cover landseaping.
nonoriented. In part pale reddish brewn; terraim. beavy shovels and of slope and lack of Iocmy, depends on lacking for proper
greine fine giving sugary sppearance; dozers for greding. iofiltraticn. openness and contiomity] burial of system. .
interlocking; bonoriented. Specific Drilling: wvery Susceptibility te of Jjoints. Risk moderate of
gravity 2.65-2.75. Dikes generally 1-30 f3 uﬂ;oult. erosion: very Yield to wells; varies pollution pessing
thick; some curved; extent in depth wnknown. resistant. Tocally as abeve. through major
Irregular bodies as much as 1,500 f% wide; Quality: bard; irea fracture into
extent in depth unknown. content high. water supply.
Jointe usually incomepicuocus, incipient te Uss: estimsted lecally |Dump sites:
very poorly formed, tight. Mergine of poor to good source unsuitable chiefly
pegmatite dikes cemmonly highly fractured; 1 for domestic wse asd because excavatiem
fractures open. 5 stock water. very difficult,
access difficult.

Cemsnted Shear seme () Crushed and granuleted rock cemented by quarts |Prominent ridges amd|Weathering products , Beme a8 for abdove. Infiltration: Permeability: Beptic systems: Good . Oeperally good. Good. Possible scuree of
crushed in rigid tabular (dike-like) bodies; very long vertical @enerally negligible. negligible. negligible. unsatisfactory riprep.
rock bard, brittle; surfaces pitted, iron- asd ledges called Runoff: Bame as for Other specific chiefly because
re manganese-staimed. Specific gravity 2.6- breccia reefs; above. properties woknown. excavation very

2.8. May grade lsterslly imte "Thoroughly ledges commonly as ! Susceptibility to difficult,

fractured reck (fr)” particularly imto mich 28 30 f i ercsicun: Bams. Duap sites:

finely crushed, clayey semes. Oenerslly high, 20=50 f* [ unsuitable

less thas 150 i tbick; dip of unit comsonly | vide. ‘ chiefly because

vertical to mear vertical; extent im depth i risk great of

wnkoown . ! ground -wvater

Fracturing irregular asd imcemepicwouws. pollution im

od jacent
"Thoroughly
frectured reck
(fr).”

Quardsiss Quartsite Quartz-rich metamerphic reck, very brittle, Nery rugged lev Weathering products as for abeve. Bams as for MPagmatite [Same as for "Pegmstite |Bame as fer Excellent. Varies, fair to hszardous. Excellent Pessible scurce ef

e mostly gray te white. Bpecific grevity sswataine sad negligible; frost | end aplite (pa).” and aplite (pa).” “"Pegmatite aad Risk high of rockfalls avay from good quality

2.6-2.7. Conteins leminae ef very fine stesp-eided wvedging and plucking aplite (pa).” alcng steep slopes of steep crushed aggregate,
grained white mica (muscovite) and some bills. actiom crumbles reck valleys; inspection slopes. reckfill, emd
sehist layers. Quartzite layered; layers to very angular sasd upslope from building Rockfall riprep.
about 1 ft thick but vary from a few inchese sod grevel. sites recommended. Bafe bazard
to several feet thick; rock breaks essily angle of cut slopes locally great aloung
aleong mica laminee and layer boundaries controlled by orientatiom steep
and cleaves at right angles to layering. of layering, clsavage slopes and
Extends indefinitely in depth. transverse to layering, ia caayens.

Jointe very conspicuows; commonly 2-9 im. and cemented fractures.
apart parsllel to layering and cleavage. Hazardous where inclined
Near-surface rock appesrs as mass of small fractures undercut,
blocky fragments, locally massive; Jjoints particularly where joints

. in subsurface tight; faces uncoated. parallel to layering.

dip of wnit: 30° B. threugh vertical to 12° Btable highway backslopes
¥.; folded inte Ceal Creek Synclims and cut nearly vertical
minor anticlimes. common .

Sehist Sehist Quartz-mica-rich setamorphic rock, medium nerally Probably deeply ,}_:xcnvauon: generally Infiltration: |8pecific prepertime Specific properties [Good to excellemt. Nostly same as for "Quartzite |Sase as fer Fese known.

e bard, talclike softpess locally te very inconspicucus veathered and moderately difficult. m;llglbfc. unknewn. woknewn but (q).” 8afe angle of cut above. Unsuitable fer
bard and brittle. Bpecific gravity along sides of decomposed to a | Mica layers locally unoff: rapid. probabdbly similar slopes controlled by roadfill becemse
2.5-2.7. Includes abundant white mica very rugged lew very micaceous moderately easy, usceptibility to to "Quartzite orientation of mica layers compactien
(muscovite), chiefly very fine to fime- mountains; sandy soil om probably can be erceion: generally (q)" fer dusp and frecturing; gemerally difficalt.
grained; mica occurs in thin crinkled commonly eccurs mountaintope. excavated vith heavy moderately sites. angle lower thaa for ether
layers altermating with layers of in small seddles Mederately wveathered rippers. Quartzite resistant; slakes rocks eving te veakaess
quartzite. Individual layers of schist frem im ridgee. te uoveathered on layers very difficult slovly during aod slaking.

. 1-5 ft thick, very irregular; layers of hill slopes. where thicker than cycles of wetting °

: quartzite commonly 1-6 in. thick, even, 1 ft, require blasting. | and drying;

. Rock bresks very essily parallel to mica Compaction: very moderstely erodible
layers. BRExtends imdefinitely im depth difficEIt., mica flakes vhere decompoeed.
paralleling direction of laysrimg. { very compressible and

Practures conspicwous parallel to layers. L rebound after
Pip ef layere same as for above. compaction.
K Pnuxn.: generally N
moderately difficuilt.

Bietite Bletite gneiss Mice-rich mstemorphic rock, im pert fimely Rugged, relling Deeply weathered locally|Excavation: very Infiltration: usually [Permeability: high near |Septic systems: Excellent in unweatbered | Varies, good to hazardous. Excellent Possible lecal 1
ooise Angen gneise interlayered with discontinuous quartz and hille aad low on hilltops and difficult in slov, chiefly inte surface, especially in generally rock; good lecally Risk moderste of rockfalls vhere source of fair-
g Cataelastie feldspar bends or pods. Gneiss very hard, mountains. ridges, weathered unveathered rock, fractures. Juint set subpersllel unsasisfactory where decomposed. and small debris slides rockfall quality crushed

Eatise brittle te tough; gray, white, and pink; zone typically generally requires Runoff: generally to layering except locally along steep slopes of and dedris aggregate; I
mostly fine grained; chiefly quarte, composed of two sub- blasting. Moderately moderate. (foliatiod; decreases where decomposed vaileys; inspection upslope slide fair-quality
feldspar, and black mice (bictite). Specifie zones. Upper, rock easy to moderstely Susceptibility to at depth; very lov at rock in weathered from building sites hazards riprep. |
gravity 2.7-2.8. Characterized by a thor- decowposed; medium o | difficult in ‘—.?o.lm;—n{;ny depth of about 300 ft. zone 1s thick recommended. Safe angle of ! adsenat. " ]

. oughly fractured but recemented strueture ' very dense iron-oxide-| weathered rock; caa resistant. Water table: varies enough for cut slopes locally centrolled
superimpesed em irregular and vavy layeriag stained yellowish- be excavated with Tocally, depends om preper burial of by orientation of w : 1
(foliation). Reck breaks sssily parallel te brown clayey sand and rippers and scrapers, cpenness and continmity eystem; percols- layering (foliation) and :
cemented fractures and biotite plates. May gravel: (sc, ocl/); locally with fromt- of joints. tion geverally major joints and by i
extend indefimitely im depth. as msuch as 10 ft end loaders. Yield to wvells: very sstisfactory where regularity of Joints. j
Joints conspicusus; generelly epen withim thick. Lower subzons,|Compection: very soall quantities, rock decomposed, Hazardous if inclived joints i
300 ft of surfece; pattera blocky te seamy; moderately weathered; difficult if probably 0-3 gpm; locally marginal. wndereut, particularly those
82 many as three dietinct mutually perpem- grades from heavily unveathered, requires higher in fractured Risk great of Joiats subparallel to
dicular sets; major set subparallel te iron-oxide-stained and| beavy shovels and sones. pollution passiasg foliatien. HNigavay dbeck-
layering (foliatioca), spaced wnsvenly 2 is.- moderately fractured dosers for gredimg. Quality: wswally through major slopes cus 1/b heriseantal
b ft apart, commonly strike mertheast- rock downvard into Drilling: very moderately hard te fracture into to 1 vertical amd steeper
seuthvest, dip as lev as 45°, im part unveathered rock; base “ﬂ;cu&. bard. water supplies. commen.
iselined morthwest, is part seuthesst, very uneven; commonly Use: reported poor E'_EL:_:.'H',
i vertieal ia plases. subzone several tens source for demsstic gene
of feet thick use; fair t8 good unsuitable
extending dovaoward source for stock because access 4
slong major fractures; = water. difficult,
thinner in areas excavation very
betveen fractures. difficult, and %
OQutcrops in uplands, | risk great of
¥ veathered and etched greund-vater
by erosion, commonly pollution.
rusty-brovn to rusty- |
gray angular-shaped
. & magsses; along canyons
® and streaa valleys
i relatively I )
Y uoweathered. !
2 —

Berublende Rormblende Hornblende-feldsper-rich metamorphic rock; Pugged rolling Same a8 for above. Same as for sbove. Beme as for abeve. Mostly same as for Seme as for above. | Excollent. Same as for above. Same as fer Possible source of
gneiss gnelee very hard, very teugh, mostly dark colored, hills and low above. above. aggregate and
by Scme layered or streaked black and vhite, mowntains . Quality: irce amd riprep vith high

medium to fine grained. Bpecific Gravity . manganese costent specific gravity
2.7-3.0., Characterized by massive to fimely very bhigh. and tenghuess
banded layers (folistien) and in places by . ’

thoroughly fractured but recemented messes. !
Msssive leyers mostly hormblende; banded .
layers mostly feldsper and quarts. Reck :
breaks most easily parallel to layerimg. -
Extende irdefinitely in deptha )u\lh:,l‘

directicn of layerimg. .

Joints pi perticularly im baaded
layers; psttern blecky te seamy; as mauy es
three distinct mutually perpendicular sets;
majer set subparallel e layerimg, geoerally
trend northesst-seuthwest iaclined soutbesst

as lev as 30°.
Pisbase Disdess Bornblende-feldspar-rich ignecus reck im this Oemerally Upper 1-3 fs probably Excavation: very Infiltration: probebly |Specifie preperties Beptic systems: | Bx at. above. i "
o tabular dikes; hard to very hard, teugh, inconspicucus ; altered in places, | difficult, requires | elow, chiefly iute . | saxsewn T Same as fer = il tore. " | tem o tor '
5 dark %o '7,., dark grey; scattered graims as may IIM‘:nrl:. :ﬂly etained blasting. fractures. abeve. above.
much ae 1/k in. size in groundmess; graims small es ieh browm by Compaction: very Runoff: rapid because Dump sites: Same. e !
@od groundmsss interlocking; generally and small saddles iron exide. difficult, requires of slope and slow 5
nomoriented. Bpecific gravity 2.8-3.0. - in ridges. heavy shovels and infiltration.
Dikes 1-30 ft thick; some curved; extemt im dosers for grading. lncegumutz to §
depth unknown; contacts sbrupt. Drilling: very erosion: erately
Joints conspicuous, specing commonly about ifficult. ta very resistant.
1 fs, irregular; pattern seaay to blecky. '
Thereughly |Shear sese (o) rushed and breccinted rock, eempesed Geserslly usderlies |Oenerally deeply Excavation: varies Infiltration: generally|Permeability: varies Septic systems: Varies; good to fair Varies, fair to hazardous. Poor in Seurce
frectared originally of say of the map wnits listed streams, gullies, weathered, locally; very difficult| moderate. | greatly, depends varies. Cosmoanly d-pond: chiefly oa lul‘mut :: “bru” thoroughly docc..:..( ’
above, generally im tabular te irregular end saddles in perticularly on hill- vhere fracturing and |Runoff: generally chiefly on intensity satisfactory where| thoroughness of slides and rockfalls along fractured reck for 5
fr bodies of varyisg thickness and size. Ia ridges; T tops and ridges, crushing less intense: moderate, locally of fracturing and decomposed and alteration dwe te steep slopes of valleys; and reed motal. s
part simply fractured, im pert fimely —aae commonly decomposed; requires blasting; rapid. presence of clay; finely crushed; crushing end stability imvestigations decoxposed F
crushed, in part altered te clayey sasd, dense to very dense moderately essy in Busceptibility to maximum permeability percolation weatbering. for large opem excavations rock. BNo
1 cemsnted to "Bard, brittle roch iron-exide-rtained deeply weatbered areas: ervsion: *ﬁy in parts of zones generally recommended. State known "
(vdr)." Bodies of fractured reck generally orange-browvn silty commonly excavated -I&.ht., by gully bhaving fractures satisfactory. regulations regquire suppert evidence of
less thaa 300 ft wide; maxisws width 1,000 to clayey sand sod vith frowt-end wash and strees spaced 1-6 in. apart. Locally . or 45° repose im excava- movement by
ft; extent im depth wakeowa. . ;nwli (su, on, losders. scour. Water table: variee unsatisfactory tices. rock fault-
tures uarelated %o layering » G:—/); extent /ICompaction: varies Tocally, depends where fractured ing in wnit
(m““u; or jeisting im sdjecemt reek; im depth umknewn; locally; moderstely chiefly on intemsity and excavation for at leasst
bousdaries gradsticsal ever tems of fest preducts of altera- easy vhere altered to of fracturing and difficult. Risk 12 milliocn
iato undeformed reck; thersughly fractured tiom resulting from clayey sand and if presence of clay. great of pellu- years
rock also lecally gredes iste emclesed weatbering ead boulders removed. Yield to wells: tion passing -u“o;u
bodies of uadeformed reek. deformation similar. E%i varies repo Y & much as through unit fsto that
; [Dip of wait commenly vertisal te mear oceily; moderately 30 gpm, provadbly local water possibility
vertioal. difficult where varies greatly. supplies. extremsly
thoroughly fractured uality: bard; iroa Dump sites: remote for
to moderstely eeasy coateat high. gene peor reneved
- | where sltered to Use: estimated poer te chiefly because movement .
clayey sand. excellent source for riek great of =
domestic use sod steck ground-vater
vater. pellutien.
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. L/mniried Setl Claseifiestion (V.8. Aray Corpe Bagimeers, 1933).
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