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GEOLOGY AND 3O0ILS OF LAS POSADAS STATE FOREST

Las Posadas State Forest is located in the hills about four miles north and
three miles east of St. Helena in Napa County. The srea is drained by the upper
tribtutaries of Moore Creek. This creek 15 a perennial stream although during
the summer mouths tho flow is small.

In the vicinity of the L4L-H Club camp Moore Creek forms a distinct boundars
between different geological formations, West of the Creek the entirc area with-

in the Forest is composed of Sonoma volcanics.

The rocks out of which Howell Mt. is carved belong to a series of wvolcanic
flows, tuffs and interbedded sediments covering an ares of about 350 square miles
in the general vicinity. This series of flows, breccias and tuffs is the result
of volcanic activity during the Pliocene era, some 2 to 4 million years ago.
Apparently fissures and vents were cpened up in the rocks which underlie thece
volcanice and masses of lava flowed from them gquietly, something like thick
molasses., Occasionally however these volcanos exploded and threw chunks of 1:
and pieces of the underlying rock into the air. This meterial, upon falling
the szrth formed the tuff and breccias which a3 it cooled created what is now
2alled the Scnoma volcanics. The tulfs are fine grained volcazniz zsh znd ths
treccias are ccarse grained rocks countaining Iragments of wvarious kinds wnich
probably were not heated to a molten stage at the time of their expuls
Sonome formation countains a mixture of both the tuffs and breccias.
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When this type of material is exposed to weathering in a climate such as
that now found in the Posadas Forest area - that is, with a two season zlimatz
(distinctly wet and dry periods), a rainfall of 30 to L0 inches per year and
moderate temperatures - the soils which are formed are known as the Butte Serios.
This is the so0il which may be found along the road from the entrance to the Forest
to the 4-H Club camp and makes up a large part of the soils found in the Forest.
This i3 a light brownish-gray, friatle stony loam, which is slightly a
reaction (pH 5.5 to 6.9). It is a2 primary, or residual <o0il, having bee
in »lacs through the weathering of the underlying rocks. The scil :zontai
angular, rock fragments which, togethsr with the steep slopes on whizh it iz
found, make it of little agricultural valu Butte soils support a rair to
neavy atand of timber ceonsisting of fir, yellow vine, Digger pine, and osks, =s
well as brush of the chaparral types. A rainfall of 40 inches a year is just
about the lower limit of that necessary to prcduce commercial timter. 2 typizal

profils cf Butte stony locam in Las Fosadas Ferest is as rfollows:

(’.J

T. 30il Profile (Butte stony loam):
S - 77 Light gray, friatle, granular to gLritty stony loam.
areas, such as those in the Las Fovadas Forest, the surrace
~overed with a 1- or Z2-inch layer of leatf wmold, and forest 1
jarkenz the immediate surface.: 31izht acid reaction (pH 5.5
7oL 20 Light brownish-gray stony 1cam that contains ~onsid
pertially disintegrated rock fragments., Slightly more acid
surrace; friable
2C"+ Light colored, rhyolitic tuff 1 breccia, ¢ftern Tractured to
several foet

II Rargs in characteristics: BSoils may ~vary in depth to bedrock over short
distances Steeper areas often have rock outcrop.

I1I. Torography: Rolling to stéep.
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IV. Drainage: Gurface runoff z generally rapid; erosion severe on cleared
areas; linternal drainage moderate.

V. Vegetation: Varies from timber, in wetter and cooler areas, to chaparral
in the dryer and warmer area.

in the vicinity of the camp site, on the east side of Moore Creek, there is
a nerrow cand of sedimentary rock. This is a2 yellowish fine grained sandstone.
This sedimentary or secondary rock is composed of material that was at one time
soil but has since been subjected to pressure and probably some heating and was
compressed into a hard rock. It is now exposed and again weathering into a z0il.
Under the climatic conditions found in the Las Posadas are &, there would ve formed
a 5011 similar to that of the Hugo Series. The area of sedimentary rock in the

Las Posadss is small and identificaticn is somewhat uncertain.
Fugo zoils are grayisn-brown, or dull grayish-brown, with a slight yellowish
zas They are derived from the weathering in rlace of secondary rocks, such nas

t
nds tcnG or shale. These sﬂ:l“ zre slightly to moderately acid in reaction. and
(20

regions of moderate to high rainfell (32 to 60 inchesz). L tyrical
Lot i1 "cllows:

o

CW

&}
w
'*)

C’J

Soil profils (Hugo clay TOAr)
- 3" Grayish-brown clay lo m, which is granular or softly cleddy.
The recaction ie slightly aci d. The immediate surface is usually sone -
what darker due to a thin layer of litter or humus. This surface horizcn
rades gradually at
- 26" into 2 lighter-colored somewhat more yellow clay loam containing
few rock fragments. This layer 1is usually more compact and cleddy
han the aurface,
6 - LO' the z0il becomes still lighter-colored, and grades gradually
into disintcgrated sandstone bedrock.
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IT. Rangs in choracteristics:  In this area, the stocy slopes tend 4o crcds
zod k=epd the 501l from developing = decp profile

IIiI Iopograrhy: Z2lling to steep

v Zrainage Suriace nternal drainags moderate to gcocd

V. Vegetation: In of the Hugo series produc: a fair
C timter, caks, chaporral and grass

between
clizk
ltt_ red

; mormally found in areas of 15 =0 35 inches of rain-
2014 S0 ueutral in rzaction. ~ typical profils desorintice

Tl lows:
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I. Soil Profile (Montara stony clay loam):
6" Dark Grayish-brown, sticky clay loam with many rock fragmente,
and exposed serpentine bedrock.
6-- 15" Dark Grayish-brown clay, or heavy clay loam, with many rock
fragments.
15"+ Greenish, slick, unweathered or slightly weathered serpentinec rock.

II. Range in characteristics: There may be considerable range in the amount
of broken rock in the profile, and in many areas the soil 18 not as
deep as described above,

III. Tcpography: In this forest, Montara soils are found on relatively flat
but irregular areas.

IV. Drainage: In this arca, surface runoff 1s sluggish; subsoil drainage
poor. Seepage areas are found in places.

V. Vegetation: Short grass; very seldom trees or dense brush. Montara
s0ils are usually infertile, and poorly adapted to any kind of crops.

P

Zouth o7 the Montara soils area and southzast of the swimming pool is a
rounded, grass covered, nill composed of light reddish brown or yellowish-red
s0ils of the Auburn Series. Underlying this soil is a basic igneous rock from
which the s0il is derived by weathering. This rock is part of the lava flow which
was pushed up through the vents or cracks in the base material during the tim:
that this general area was experiencing volcanic activity. These lava flows
wers however not thrown into the air as was the material previously referred to
as foraing the tufrs and breccias. The fine grained texture of these basalts is
duc to thz rapidity with which the material cooled. The igneous rocks wnich
cooled most rapidly formed volcanic glass or obsidian which may possibly be rfound
in the Pcrﬂsf area. This is the material from which the Indians who lived in
this cinity made the’* arrow heads.

ils arc derived frcm the westhering in place of basic igneous rocks
lite, schists, and dia:asz. They are wsually shallow, zand fre-
n & Cn51dprab‘, amount of rock fragmeutz., kock outcrop rmay also
t. This soil is associated with, and closely resembles, the soils of
ries which it differs in Tein g rod in color, shallower, aud less
tion. Auburn soils are found in areas where the raiunfall is normally
h=a This soil supports a co rass, grass-oak, or brush. A
a1 description of the Auburn soil i :
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Zar structar:, friable when mols
rancticn.

7. 1L Zedddish-breown clay loam, slightly cempact, little change (o
golcr. more rock fragments,

"4 - 17" Brown, moderately compact, clay cr heavy clay loam. J3Sticky

and plastic when wet.

17"+ Fractured and partially decomposed basic igneous, and metamorphosed

tasic ignecus rock.

II. FRange in characteristics: Rather wide variation in depth to rock; rock
crop cccurs frequently, =@3pecially in very shallow types.
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ITT. Drainage: Surface runoff rapid; subsoil drainage usually good.

IV. Vegetation: 1In this Forest, the native cover ranges from grass-oak to
brush and small shrubs. :

In portions of the las Posadas Forest area the soils of the Konokti series
arce found. These soils are derived from basic igneous rocks, such as andesites,
rhyolites, and andesitic tuff. These soils are reddish-brown, and appear in
roadcuts as being more pronounced brown than those of the Auburn series, and
distinctly different from those of the Butte series. In this area, the Konokti
501ls are shallow and there are many rock fragments near the surface. There is
very little difference between this soil and the shallow types of Auburn.

I. Soil Profile (Konokti stony clay loam)

0 - 5" Reddish-brown clay loam containing many rock fragments; granular
tructures porous and friable.
- 10" Slightly redder in color, but otherwise similar to the surface,
There is no noticeable change in texture,
"+ Many rock fragments, and disintegrating bedrock; vorous.

G

é\ﬂ

[
O

<I. Range in characteristics: These soils range in depth from 10 to 30
inches. The shallow types of Konokti, in this arca, differ only slightly
(mainly color) from the shallow types of Auburn.

III. Drainage: Good to cxcecssive in both surface and subsoil.

IV, Vegetation: Most of the Kouckti soils support a morz dense growth of
trees and less grass than the Auburn.



ROCKS CF THE HOWELL MT. ARBEA

SONOME VOLCANICS Pliocene

This group of rocks 1s named from the Soncra Mountala. These volcanic ro-ks
are ccmpesed of a complex series of lava flows zud tuff beds that are i T
areas interbedded with sandstone and ccrzlomerate.

The va flows make up apnroximately éf% of the total. These flows are
largely and esitic, btut are very clcse to bazsalt in composition. The lava flows
show great variation in form and structure over very short distances. Changing
in thickness from a few feet to several hundred, and in texture from dense and
fine-grained to vesicular and agglomeratic.

The Sonoma Volcanics occupy teday Tive separate areas that total over 350
square miles ntinu

onti
ous series ¢f surface flows poured out onto an 2lder eroded surface thaet cut the
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in area, out it is probatle that originally they formed one ¢
o
<
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anderiying folded Francisoan Group roctks.

Shoe omost o common variety < andesite i

g & porphyry which when fresh, is =
dence, massive, dark-gray to tlack rock with couspicuous phenocrysts of light arnd
dark cclored minerals. Oftea these phenocryts &s set in a fine, glassy groundmass:
which ofter shows Tlow structure.

A dease, light brownish to reddish-gray laminated basalt is common near the
middlz of sesquence. Between many of the lava flows are beds of tuff consisting
fine te croarse-grained brownish fragments of volcanic ash and lava. Some of
1

the lavas show vesicular layers between the dense portions.
The 5t. Helena Rhyolite member of the Sonoma Volcanics occurs near the top
of the sequence. These rhyclites are 27 tares kind
L. The most commen is a tluish-gray, ccars. textured, porphyry showing woll
definsd Tandiag and flow structure
2. A creemy-white, dense, vitreous roctk iu wrnich the crystals are irvigible
to the unaided =ye.
3. Pitchstone and Obsidian in flows and as pumice

A11 of these wvelcanic rocks are involved in the folding that prcduced the
Napa valley. Near the camp they are nearly flat lying and are resting on the
upturned edges of ruch clder rocks (Franciscan Group). Since their folding an
uplift they nave been deeply eroded so that only patches remain. At the camp
the ercsicn of Mcore Creek has cut through to the older bedrock.
FRENCIZIAN GRCUP Jurassic 7

roun 13 widisoread throughout the 223t 3 is the underlying
the Zowell Mt., area. The group is largely with some shale
chert, together with metamcrphic rocka, such as actlnolft@ and glzuco.
i3 Contoemporancous with the sandstones and shales are volcanic rocks
There arc nlso intrusive sills of coarse-grained, dark colored igneous
af gabbro, pyroxenite, and poridctite. These dark colored rocks are
ed to serpentine and are associated with the above mentioned wmetamor

-z2 sandstones when Iresh are dark gray with a greeanish tint. They are nard,
ium t s

O woarse-grained which on weathering become a yellowish brown.



ROCKS COF THE HOWELL MT. AREA

30N0OMLe VOLCANICS Pliocene

This sroup of rocks is nzmed from the Soncr.. ~ untain. These volcanic ro-ks
are ccap -4 of a complex series of lava flows o :uff beds that are in certaian

areas interbedded with sandstone and couglomerate.

The lava flows make up apnroximately 60% of ths total. These flows are
lerzely andesitic, tut are very close to basalt in composition. The lava rlows
show great variation in form and structure over very short distances. Changing
in thickness from a few feet t0 several bundred, and ih texture from deunss and
fine-grained to vesicular and agglomeratic

The Sonoma Volcanics oczcupy today five separate areas that total over 350

square miles irn area, tut it is probable that orizinally they formed one continu
ous series of surface flows poured out onto zn older eroded surface that cut the
snderiving folded Francisrtan Group roctks.

The moot cormon variety of andesitsc iz & porphyry which when fresh, 3 o=
dense, rassive, dark-gray to black rock with couspicuous pheonocrysts. of light ard
dzrk cclored minerals. Often these phenccryts &3 set in a fine, glassy groundmass
which ofter shows flow structure.

L4 dzase, light brownish to reddish-gray laminated basalt is common near the
middle of sequcnce. Between many of the lava flows are beds of tuff counsisting
nf fine to coarse-graiuned brownish fragments of volcanic ash and lava. Some of
the lavas show vesicular layers between the dense portions.
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The 5t. Helena Rhyolite member of the Sonoma Volcanics occurs near the top
2f the sequence. . These rhyolites are of tnree kinds:
2. The most -commen is a bluish-gray, ccars. hextured, porphyry showing well
defined Pandiuag and Tlow structure.
2. A criemy-white, dense, viftreous rock in wnich the crystals are irnvisitle
to the unaided 2ye
3., Pitcnstone and Ob51d1an in flows =and as pumice.

211 of these volcanic rocks are involved in the felding that produced tho
lapa valley. MNear the camp they are nearly flat lying and are resting on the
upturned edges of much clder rocks (Franciscan Croup). Since their fHlding and
Gplift they nawe been deeply ercded so that only patches remain. At the camp
£ Mcoroe Creek has cat through to the older tedrock.

s :
Lne ercsion o

throughout the
The group is largely

andqtoke ”lth socme shale

- > Pl
her with mecamcrrhic rocks, such as actinolite and glauco
ous Wwith the sandstones and shales are volcanic rockes
cha usive si1lls of coarse-grained, dark colored igneous
< 4 oy T pyroxenite, and peridctite. These dark colored roccks are
STrern oiltered to serpentins and are asscciated with the above mentioned metamor
vhi~ rocks

> sandstonss when Iresh are dark gray with a greenish tint. They are hard,
" ium to starse-grained which on weathering become a - _1owish brown.
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The cherts are found in smell lenses or Tatches of clo sely bedded (1-L
inches) layers separated by thin partings of caale. Usually they are highly
folded and are of a reddish brown, gray, whit~ and sometimes green or black color.

When the sandstones aud shales (clong with the cher ts) wer: being deposited
the dark colored basalts flowed out over these deposits and “ardened. Subse -
quently the basalt was covered by later sandstones and shales. Today these
basalt inclusions often appear on hilltops tecause they are more resistant to
srosion.

Wherever the intrusive sills of dark colored rocks such os peridotite are
found intruding the sandstones 2nd shales there is usually a large amount of meta-
morphism. These intrusions occured after the deposition of the candstones and
shales.

In the area of the L-H Camp these Franciscan Group

rocks are rfound in the
bottome of the stream valleys or in areas where the overiying ~volcsnic rocks huas
teen stripped of f bty =ro Thus you will find the e y T thi

3 si
rock down in the cr=ek bel. Whnere the lave
the eroded upturned edges of these Franciscan rocks there is a certain amount
of baking that turns the older rocks a dark red and makes them much harder.



Generalized Geologic Secticn:

-3

Las Posadas 4-H Comp

Moore
Creek

T T
T e
TS5V

So~nerr
i VorLaehiC
Ty = Frawciscik
— 1ouP
Geoologic Time Table
Era Pericd Epoch Approx. =ge in ‘
Millien of wvcors
- et
Juaternary Recent 15,000 to 25,000 yecrs only
CENOZOIC Pleistocaone i-2
Tertiary Pliocene 10) Sonoma Velcanics
Miocene  15) &
. Z )
Oligocecne 10)
Eocene 10) ]
i MESQZOIC Cretoacecus Lo
t
: Jurcssic 25 Franciscaon Groun
|
# Trinssic 25
j j
!
[ |
P PALECZCIC , :5C
! |
t i




L.

ALzglomerate (or btreccia): rocks formed of cinders, bombs or tlocks thrown cut by
volcanic explosiocns. Called breccia if the fragnments zre angular =nd
azglomerate 1if somewhat rounded.

Andesite: a lava, fine grains, ranging in =olor from white
arli gray 1o L2t o~ray ., Jo oimilar to fhyoll
no guartz and Ul TEpar 1S pLar;oclase. Fior gtruc

Narmecd =2fter the fAndes ts,

to tlack in sume nasos
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Basalt: a lava, fine grained, mediur-gray to black and dark brown. The world'
s b =3
most abundant lava.

Conglomerate: Cemented gravel. Rounded stream pebbles cewented togrther.
g 294 ¢

Dike: a rock, usnally igneous, tha%t iatrad-o and cuts across cther 1ocks. The
word means 'well' end c.nce the moli=n rock follows -~racks in the
carth's crust the grzdual removal or the surrounding rocks ©v ercaicn
often leaves the d4ike Ctand<ing as & 'wall”

CI MOLTCT rUoLE Lrat rave teon oooled it the surdace of r.

Gatbro: &

dark coiored, coarse-grained rock; intrusive rock, a dark form of granit
Granite: a light-colored, ceoarsc-grained intrusive igneous rock. "salt & pPERRCT
Groundmass: The bedy of an ignecus rock inte which larger crystals arc imbedded.
Igneous: rocks congzaled from mclten material

Intrusive: Igneous rocks that have ccoled belcow the earth's surface.

Lava: Molten rock that has cocled at the surfacz.  Usually in ©lows.  “fton
with vesicles,

JActamworphic: A class of rockes that have undergone great change 4dus o rReat or
pressure or toth.

Peridotit:: Sranular ignsous rock ccmposcd almest entirely of dark -olored favrro.
magnesium minerals and without feldspar c¢r quartz. If the mineral
olivine ig a major comstituent if would be called Peridctic, <7
pyroxineg is the najor mineral it would be called Pyroxenite.

rhencoryst: The large mincrzl imbadded in the groundmass of =z Perphyrv

Porphyry: A £0C« with 2 groundmass that s fincr than the thencervsto imbedded ir

the zroundmass.

Pitcnstone - Dbsidian: Volcanic glass; rxbidly cooled lavas with o lust
and without visible grzins. Tezn the luster is leecs glossy and “ends
to e duil it is called Pitchstone.

Fumice: Obsidian froth glght—gray to white in color and zbundant tiny tubbics
are characuteristic. The bubbles are so numerous +that pumicz will ¢

on water., Pumics is common as the fragments in Tuffs an
also may form distinct flows, or more commonly, it caps
or rhyolitz, and grades downward into unfrcothed lave bereath.
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Rhyolite: Fine-grained, light-colored lava, generally peppered with phenocrysts
of gquartz and feldspar (orthoclase). Generally white or light shades
of yellow, brown, or red. Often flow banded.

Scoria: The dark lava (basalt) froth. Similar to pumice except for coler.

Serpentine: Peridotites that contain tre mineral olivine are easily altered 0 a
mixture of greenigh colored hydrous minerals (contain water). Since
serpentine is composed of miuerals that ar: secondary (altercd) to the
original igneous it is often classed as a metamorphic rock. Serpen-
tine forms sills, dikes and lcnscs. Usually dark grecn to light grecen
with greasy feel. :

Sill: an igneous intrusion which slidcs between layers nf other rocks and hardcas.

Tuff: (Volcanic Tuff) is a fine-grairzd deposit composed of fragmente of obsidian
(often in the form of pumice) broken chunke of lava, ash and anything
thrown out ty a volcanic eruaption.
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2lar: air and gas bubble:s in lava., Usually found near the top or lava flc
Coarse bubbles compared to pumice. Will not float on watcr.

Volcanic Ash: Dust from a volcanic cruption that settles and forms fine-grained
deposits. Similar to Tuff but has not chunks of rock or pumice, all
fine material.



