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2 0 2 4 MILES longitudinally by the Calaveras fault, a branch of the San Andreas fault system. The
— ; : : : S COQFG' daras f<1>:.|l tyis marked by a line et sag ponds, sags, and both eos:’- e rests A total of |2 radiocarbon ages were obtained from cores |, 2, and 4. These ages blue oak-digger pine (Quercus-Pinus) and valley oak-savannah (Quercus-Stipa) were the
- Bt | 2 4 6 KILOMETERS facing scarps. San Felipe Lake at the north end of Hollister Valley is dammed by an allow for the calculation of sedimentation rates at each of the core localities and the natural vegetation according fo Kuchler (1977). Mixed hardwood forest (Arbutus-
; east-facing scarp of the Calaveras fault, which also forms a subsurface ground water interpolation of isochrons between the cores (fig. 3). Quercus) and redwood forest (Ffseudp 1sugq—§equo[o) covered the higher western slopes of
: : ! i ; X . barrier (fig. 1). On the east side of the fault the water table is higher than on the west ; ! i : . the vglley. To the east, California praite (Stipa spp.) occupied the neighboring San
Figure 1.--Core locations in Hollister Valley, California. Solid dark line around edge of valley marks the maximum side; the difference in depth to the top of the water table across the fault annually varies Units deposited in the past 2,000 years are generally thinner than those of older Joaquin Valley. , Tule marshes, developed adjacent fo the San Joaquin River and in poorly
elevation in meters of a possible late Holocene lake in Hollister Valley (Herd and Helley, 1977). Fault lines as much as 30 m in some places (Kilburn, 1972). Svglfh :_;)ew evleJ;’i: h’?h?;xhsgsmphlcrm);ﬁ:s cgrpc:smg ;he fUTI:s e SYSfeTmI?HY 1?“1:)‘(??1 s b s
) ! 4 . esses vary throughout each of the cores as a function of bo
from Darrell Herd (unpublished). See figure 2 for explanation of symbols. lithologies of the individual unit layers and of sedimentation rates. Some of the finer,
softer sediments in the deeper, older stratigraphic layers may have been compacted also.
A, s |2|? -~ ' The Cores Sedimentation Rates
I } o
37°00 e Sedimentation rates for cores |, 2, and 4 were calculated using the sediment
Y }hickness and age difference between layers with two consecutive radiocarbon ages.
5 ! . : hat value was then reduced to a thickness (in centimeters) per unit age (in years). Discussion and Conclusion
severc];h\f/ef:lg ;0';:‘ J‘(‘g:ebe'recl‘;‘;?' engﬁrC;?:sn:ZUi S‘mell" ngf';g:‘n Holl;sfer Vallley f”(‘;'"g Where consecutive radiocarbon ages are transposed in the cores (younger below olgller), it i
oML F()quoveras it (o 1), It wgs h?) ‘::1 fh:lf o ?'2?;fi\‘::reh?ehecr§un:j was assumed that the ages were so close together than an average age value could be The pollen diagrams mainly reflect variations in the local environments of the
bl i e Ry i e hqvge' r:eserve s ':Jnic e Y high g safely calculated. A continuous age bar between the two dates was then drawn, Hollister Valley. The prominence of heliophytes (such as the Compositae) and halophytes
p! g . regresenfing the average qéje of the sediments (fig. 3). From the calculated (Chenopodiaceae-Amaranthaceae) suggests relatively open and saline or alkaline
il o . o Heot sedimentation rates, intermediate ages were interpolated in the cores. Lines of equal conditions similar to those at San Felipe Lake at the north end of Hollister Valley. High
diqmeI:f S(I:'::l Es |yefi;eb eZOIfIi(:fggdingi‘dz :thg(l)l.g;lnjgft;rligncgu sgfgl’f’i';f (SSIP:ngstZ Tut?élsn\(:lirses-uc::ci age (isochrons) were then drawn between the cores. The entire Hollister Valley floor percentages of Cyperaceae pollen, particularly when accompanied by Typha as in the
g g Y—d' T $ i 9 * Y bty surface here is assumed to be the same age and arbitrarily designated as the "zero-age" upper |0 samples of core |, are characteristic of modern tule marshes in California (L. E.
e sediments without disturbing their stratigraphy. Each time after drilling isochron. Heusser, written comm., 1981; West, 1977). The large amounts of redeposited pollen
:‘hll; ough 2 ft (0-6dm) Og Sfiglmegf, ’fhg egUQ:Q _was brought up out gf_ the ;‘016, the Shelby : (RD) m<’:|y be indicative of infervals of grc;a'l'er erosion of the upland tﬁ”oinagept?asin
Pl</ é m‘:)se;e“fr‘e‘:‘éet;\ecr"ﬂcq eénqr']z*zzaledsin'”;:::?cwe{ﬁeeﬁz”dz s '(’:‘;?es YArirLUngéeJhe ~ Judging from the isochrons in cores I, 2, and 4, a nearly uniform thickness of (Heusser, 1978). Samples 4-6 in core | contain from [0 to 75 percent (inside pollen sum)
] gt pp ; P o ppe p i sediment was deposited on the Hollister Valley floor at holes | and 2 during the past 2000 Isoetes spores. Isoetes from low elevations occur in the water of vernal pools.
..... qup sTc|>r907%e :J)nhI.f ei'1 were fspl}l}t,saesgrlbeg, and sgmpled in I?ecember 1977 and years (~0.10 cm/yr). During this same period only about half of the sediment thickness
e L e w%nsul(lrs); s IS‘;;sglftth ‘:O:ZT gor;desedier':m eia:‘:u es, ";UC °fC|fhed§id"Eeg;‘ ;h‘“ we °f°;§d at holes | and 2 was deposited at hole 4 (v0.05 cm/yr). At hole 4 from 6,000 to 2,000 The frequent and rapid changes in the major pollen types probably reflect the
T e s );avel s qu‘f:'ekoge;e l;" I'S ur g ZCC'US? o he years B.P., the sedimentation rate was also relatively constant at 0.20-0.30 cm/yr, but succession of more developed sequences of ecologic communities in a changing aquatic
......... | P: g or the friction of thick beds of clay and sand against the just about half that at hole |. Hole 2 is assumed to have had a uniform sedimentation environment. This type of succession is known as hydroseral successi The ch
- auger. The auger could only be driven to about a 20- to 40-m depth before drilling was : i H : : i )' iy iR
e \/ \ e ] rate (~.10 _cm/yx:) from 6,000 to O years B.P., but there is no intermediate rgdlocprbon also suggest that the deposition of pollen occurred shifting flood-plain environments
\—Eeﬂ/‘fa R’\. ; ; Fia're to v.enfy 1h|s: At ho!e 2, however, from 8,000 to 6,000 years B. P. there is a sixfold including lakes, swamps, marshes, river channels, and flood plains. Differences in the
(W Hollister : increase in the sedimentation rate to 0.60 cm/yr. composition and frequency of pollen and spores in the three cores also suggest deposition
g ina complex flat valley in which the local sedimentary environments changed frequently
! S Correlation with space and time. The sedimentary and fossil data (sheets 2 and 3) are not
Description i _ : incompatable with this interpretation. :
Ft?w of the stratigraphic units or lithologic layers in any of the cores are
The texture, lithology, and color (Munsell) of each core are shown on sheets 2 and uiquestionahly commelotable: ameny i l, 2, .3’ el . | e aessneounh. i inviftes I - The sndil emeast of valend pollee In fige epules s il to ifie Jow poremitages
..... 3. All fossils and organic material were collected for further study. A total of 27 Il'rholog)f of some of the layers and their stratigraphic sequence, however, that a tenuous of pine and oak obtained from present surface samples from marshes and lakes which are
................... samples for radiometric dating and 186 samples for pollen analysis were taken from three correlation among the cores can be attempted. The lithologies of cores | and 4 and of DepEessl i e onl wondiaes. Tl sigess (il the Rl of Rilliaier Solley: ey
of the cores. Twelve radiometric ages, ranging from about 2,000 to 10,000 years, were cores 2 and 3 are very similar, and their correlations are fairly obvious. The lithologies have been occupied by pine and odk forests during the time the sediments in cores |, 2,
determined (fig. 3). These ages are also noted on the core logs. of cores 2 and 4 are strikingly different, however, making their correlation very difficult and 4 were being deposited. Vegetation assemblages in the lowland drainage basin of the
if not impossible. valley might have been quite different from the present pine-oak forest which borders
o 5 15 s . the few areas of Hollister Valley unaffected by man. This cannot be determined from
\ North from core 3 to core 2, all stratigraphic layers thicken uniformly. Between the amount of pollen available from cores |, 2, and 4, however.
ﬂ—. | N Yleeraf frada nanes: isfar descriptive purposes only and does not inply cores 2 and 4, the layers both thicken and thin. Some of the sand layers in core 2 lense
! ibrs Y by he LS, Caslocioo] S out completely to the north. There appears to be a crude interfingering of layers of
. ement by g urvey. . i 5 Iagh g i
0 5 10 kilometers different lithologies between cores 2 and core 4. The thinning and thickening could also
be the result of the large variance in the sedimentation rates in core 2. Between cores 4
c1ndt ': there is a consistent and marked thickening of the stratigraphic layers toward the
north. i
BANATION The following is a generalized description of the lithologies and radiometric ages of
cores | through 4. The stratigraphic units within each core are not directly correlatable
Mk Genssite. mHatvIAee (Quabernene)e~ Floodmiain with the same units of each of the other cores (i.e., unit C of core | is not necessarily Refermmcey
Ghsomite clminel sravel. sbd ousrbenk aiic.  Lotally stratigraphically or lithologically the same as unit C in cores 2, 3, or 4). Ad DIP. B Fi i Bl (B0 (w4 Plei
includes river and stream terrace deposits and lacustrine g perst e o . sy HCf|0cel:\e LT
silt and clay. | record ~from Laguna de Las Trancas, northern Santa Cruz County, California: U. S.
Interpretation Geolcl)_glccl Survey Open-File Report 79-545, 29 p.
. e ooy . 5 3 . . Heusser, L. E., 1978, Pollen in Santa Barbara Basin, California - a 12,000 year record:
Aromizgiiﬁgl(zji:;s,tzgje.zf)sanngdizsdzgaﬁzfne’ Vi CORE |: Surface elevation of hole, 43.3 m; total drive, 37.8 m. Tectonism vs. Deposition = Geoldgical’ Socie,ty of America Bulletin, v. 89, no’.5, p. 673-678. ’
Core hole | was drilled at the southern tip of San Felipe Lake i rth S The isoch f 3 h KUCN?L, Q g ~l’977<’1 Th-? s s g i Cﬂnfomiqy}'kﬂBﬂbeUfy oo
. : in northern San isochrons in figure 3 suggest that tectonism has contributed greatly to th a ajor, J., eds., Terrestrial vegetation of California: New York, John Wiley and
i i ok . ; ) gl Yy e 3 Joy g )4
an P;?;c:net‘_’eézoilylaigzgglgéizzc)l gﬁiitﬁ?zﬁgdm Benito County 0.2 km east of the Calaveras fault (fig. I). shallow subsurface stratigraphy of Hollister Valley. Southeast of Hollister a sloping Sons, Inc., p. 909-9’38, scale 1:1,000,000. ;
e i e o gy g : ¥ =2 ) alluvial surface can be inferred from the concordant summits of interfluves in the older " Munz, P. A,, and Keck, D. D., 1973, A Cadlifornia flora: University of California Press,
Six principal stratigraphic units are recognized: gra\{els there. This surface slopes northward (v2°) beneath the recent, nearly level ~05°) Berkeley, 1681 p.
SRR TSRtE e S kSR O e Hollister Valley floor. If the younger valley floor is the result of simple alluviation on West, J. J., 1977, Late Holocene vegetation history of the Sacramento-San Joaquin
oo ol el gl Unit A: 0.0-4.0m ) ] the older sloping Pleistocene surface, one would expect to see uniform thickening of the Delta, California: California Department of Water Resources Report.
; s Layers of very dark-grayish-brown silty clay and clay from less than | cm up to sediment layers to the north in the cores and a proportional expansion of the time
Biaian et el Vil soeis e 50 cm thick.- i(\tervals represented by the sediments in the cores. However, the section for the same
L e atie, S . time interval (10,000 to 2,000 years B.P.) is extremely short in core 4, but "expanded" in
e aliscol g n g ey Unit B: 4.0-8.6 m : . core |. The associated steepening of the isochrons to the north between cores 4 and |
Thick bed of dark-grayish-brown silty clay. suggests that there has been either relative subsidence at core | or uplift at cores 4 and
Sk antee Lo et e i St i, Eibhes, e 2 before the present. The uplift or subsidence would most likely be the result of vertical
i e Becel RS vt niwkGs Unit C: 8.6 -9.8m ' { movement along the Calaveras fault. If the increased sediment thickness in core | were
i i g v Layers of olive-gray to dark-gray silty sand and clayey sand from 2 to 50 em the result of uplift at core 4 and 2, coarser material should have been shed northward
thick. toward core |. At core |, there is an increase in the sedimentation rate compared to
Tlidtis) i e el S P core 4, but no increase in sediment coarseness. There is only clay and fine silt and sand
nit D: 5 -233m a . throughout the entire depth of the core |. The fairly gradual increase in the
St it i e i et oSBT ayers of38hve-gr_uy to dark-greenish-gray silty clay and clay from less than | sedimentation rate at core | with depth also suggests that there was never a sudden and
A T S cm up to 30 cm thick. extended increase in deposition there. Between cores 4 and 2, the steepening of the
Unitt Es 933 - 3 6,000 year isochron to the north and the 8,000 year one to the north between Core 4 and a0 \
Hitostaenn Covptian [ivetasesns knd Tieasste)e- Marine R . ) : - . Core 2 and the noticeable increase in the sedimentation rate between 8,000-to 6,000 il a0 CRIRY 23
sandstone, shale, chert, and conglomerate. Locally Layers of dark-greenish-gray silty sand and silty clayey sand up to 30 cm thick years B.P. in core 2 may indicate vertical tectonic movement between cores 4 and 2 s g0t (0 et e 9"5\‘0 oo™ pus 09"5\“ 19°  ond
S isie e | e R e e e alternating with layers of dark-greenish-gray clay and silty clay from less than also. However, unlike core |, core 2 does have a prominent amount of coarse sediment in ol M‘\e SR et Iyuy
> > > ) | cm up to 3 cm thick. this particular ’time intervol.’ T o: } f -
\‘M’z\g\r Granitic rocks (Mesozoic). Unit F:. 27.6- 37:8'm b S i N e
Layers of sand, silty sand, silty clayey sand, clayey silt, and silty clay from 3 to il : ' L
CONTACT 40 cm thick. In a trench dug across the Calaveras fault in 1975 just north of Hollister in the ] ] 4 1
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g . > he w n acustrine clay and silt at a depth of 0.8 m ha i ]
= HIGH-ANGLE FAULT--Dashed where approximately located; 37.8 m depth. Four radiocarbon dates from organic-rich layers yielded radiocarbon (USGS-278). Jenkins (1973) sugpgest‘t)admfhatn;eve‘leqsir:géob(l::rlt;zr;sqgic%fp?égst?'ug r‘igmi?: = et }
dotted where concealed g??sf;mrgl)ng from about 2,000 years (at a depth of 2.1 m) to about 6,500 years (at a depth Valley during the late Pleistocene as the result of a landslide along the San Andreas fault TR s
5 B whgch may have dammed the Pajaro River. He believed that the larger of two lakes, @ i ]
- THRUST FAULT--Sawteeth on upper plate which he called Lake San Benito (fig. I, inset), filled the Hollister Valley to an elevation 8 & A
oll: ﬁbout lI 28 me:foge bjeqching the landslide dam. .He thought that' a second but L { }5470%60
; 3 ; : fidt . ) shallower lake, Lake San Juan, impounded by the remnants of th 1 »
Figure 2. S::ologlc map of Hollister Valley, Cahfogua. Geology generalized from Jenkins and Strand (1958). Fault persisted in the valley. From 'the Fg);oeomorphi):: features in Hollis’re? ?/r;?:: e:ngq\rl?éi:r;(;n |
es generalized from Darrell Herd (unpublished). CORE 4: Surface elevation of hole, 49.1 m; total drive 21.3 m including accordant flat-topped deltas, benches, and terraces, and the remnants of a |, yeseoxe0
: ‘ ) great landslide at Chittenden, California, Herd and Helley (1977) concluded that if a lak il
. Core hole 4 was drilled just south of Shore Road, east of Tesquisquita Slough (fig. had flooded the Hollister Val,ley, it fillec,i it to an elevq'f)ilon of only about 90 m (fig. l)e: "l T
70 — 20 . \];hﬁ rac}}omen;dc_ aget fr?m r:he trench and the young soil development in the Hollister i
B ; } : alley floor sediments furthermor t that th i EFRSa
Ten principal stratigraphic units are represented: late Holocene. T FE T Ts P Pae i
Unit A: 0.0- 1.6 m The four cores from Hollister Valle i i i :
i ) . y contained no late Holocene lacustrine clay lik i
Layers of very dark-gray clayey silt and silty clay from 3 to 45 cm thick. ’rhtlllt seen at the Calaveras trench site. However, The existence of a lake fillig)g,; ;h: >ﬂ‘°‘°“‘:e e0® a0 \o°°°° ) s\m&:\e“\@\
60— = ] valley cannot be dismissed totally on the basis that no typical lacustrine sediments were jnys (08 a0 (0% e8P 0t (008 s O e
6400130 o Unit B: 1.6 -2.6m ’ recovered in the four cores. The geomorphic evidence in Hollister Valley still stongly B QU one™ e it ot g™ qeet® et
BUSs- Atl) Layers of very fiqu-graylsh-brown sand and silty sand from 3 to 25 cm thick. suggests the existence of a lake there. The lack of lacustrine sediments could be due to [A] %} 4280475 f 1
Sand coarsens with depth. 'rherporssibility that the lake was much shallower than thought by Herd and Helley (1977), T ] 408050
7650100 ) the lake was very short lived, or because the sediments from the lake have been stripped i 566045
50 — (USGS-488) Unit C: 2.6 - 6.7 m away. I e 0
2 ISOCHRONS (yrs. B.P.) | e 50 Layers of very dark-gray clay and silty clay from 2 to 30 cm thick. l _E' T I, )
> sah u s § e e T Caensint sl o, ket layey silty sand, sandy silty I s
e-gray to dark-greenish-gray clayey silty sand, sandy silty cla +—]
g 2000 ' 2 5660£50 (USGS-492) and silty clay from 2 to 40 cm thick. i o Tl e ’
40 — 2190%45 (USG 4 8420175 - 40 l20'
z ) 7530475 (USGS-490) (USGS-438) Unit E: 9.2 - 12.8 m : i
5 Layers of dark-greenish-gray silty clay from less than | cm up to 30 cm thick.
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DISTANCE, IN KILOMETERS

Figure 3.--Radiometric ages in years before present (yrs. B.P.) and interpolated subsurface isochrons (lines of equal age
drawn between cores) from Hollister Valley, California. No dates were obtained from core 3. Shaded areas
indicate isochron zones.

Introduction

In September 1977, four cores were recovered by shallow auger drilling from
Hollister Valley, California, near the Calaveras fault. The wells were drilled to search
for evidence that Hollister Valley may have been occupied by a large lake during the late
Pleistocene or Holocene. This small valley, near Monterey Bay, may have been dammed
by a large landslide on the San Andreas fault (Jenkins, 1973; Herd and Helley, 1977). The
cores sampled the first 38 m of sediment below the valley floor, but no lacustrine
deposits were found at these sites; a very detailed record of Holocene alluviation in a
tectonically subsiding basin was recovered.

We provide here a detailed description of the stratigraphy and lithology of those
four sediment cores. An absolute chronology of alluviation in Hollister Valley has been
constructed through radiocarbon dating of buried soils and the correlation of similar
sediments between holes. The historic vegetation of the cores has been interpreted from
pollen recovered from sediments.

Hollister Valley

Hollister Valley is an elongate, flat valley about 50 km northeast of Monterey,
California. The valley lies at the south end of the larger Santa Clara Valley and is
separated from it by the Pajaro River. Hollister Valley is nearly surrounded by
mountains. The valley is drained to the west by the Pajaro and San Benito Rivers which
exit through a single passageway, Pajaro Gap, about 2 km northwest of Chittenden,
California (figs. | and 2).

Hollister Valley has a Mediterranean climate and receives about 25 to 50 cm of rain .

amually. The valley is one of the principal vegetable-growing areas in northern
California. Agriculture has greatly altered the natural vegetation. Mixed forest and
grassland remain only in uncultivated areas.

Quaternary Geology

Hollister Valley is filled by a succession of gravels, silts, and clays of Quaternary
age (fig. 2). The oldest beds crop out at the margins of Hollister Valley and along the
Calaveras fault and were named the San Benito Gravels by Lawson (1893). They consist
of beds up to about 425 m thick (Kilburn, 1972) of poorly consolidated gravel and clay and
moderately consolidated conglomerate and sandstone that typically are oxidized. The
gravels are folded and faulted and are presumed to underlie the late Quaternary valley
fill. The San Benito Gravels are a major aquifer in Hollister Valley.

The San Benito Gravels are overlain unconformably by flat-lying gravels, silts, and
clays that were deposited as channel gravels and overbank silts by streams during the
late Pleistocene and Holocene.

Although most of the valley is underlain by gravelly deposits, the flat valley floor is
capped by unconsolidated beds of clay, and fine silt and sand up to 80 m thick (Kilburn,
1972). These sediments were deposited as flood-plain, alluvial-fan, and slope-wash
deposits. Locally there is late Holocene fine silt and clay that is interpreted to be
lacustrine in origin. These most recent valley sediments were first exposed in a trench
dug across the Calaveras fault in 1975 about 3 km northwest of Hollister (fig. I; D. G.
Herd, written commun., 1980). At this site, silts were found locally atop laminated clays
and coarse, cross-bedded sands. A radiocdrbon age of 3,750 + 60 years (USGS-278),
obtained on disseminated carbon in the laminated clays, suggests that the clay and sand
beds were deposited in a lake that flooded Hollister Valley late in the Holocene (fig. I,
inset). Soils developed in these sediments covering the Hollister Valley floor have a
minimal B-horizon development that is characteristically seen in deposits that are less
than 10,000 years old in the San Francisco Bay area (Herd and Helley, 1977).

The San Benito River has cut down through the late Quaternary section; terraces
along the river record at least four episodes of downcutting and alluviation.

Faults and Structure

The Hollister Vclley appears to be a northwest-trending synclinorium that has been
folded by right-lateral movement in the San Andreas fault system. The valley is bisected

drilling attempt penetrated several meters farther. From 25.9 to 32.1 m, the sediment
was probably 'clayey gravel, judging from the hydraulic pressure needed to rotate the
auger. No sediments were recovered at this depth, however.

Five radiocarbon ages indicate that the core material is about 4,000 years old at

justf 0.9 m below the surface, but nearly 10,000 years old at only 16.8 m below the
surface.

CORE 2: Surface elevation of hole, 63.4 m; total drive, 33.5m

Core hole 2 was drilled just north of the Hollister Municipal Airport, between San
Felipe Road (highway 156) and the Calaveras fault (fig. 1).

Eight stratigraphic units are recognizable:

Unit A: 0.0-3.7m
Layers of olive-gray clayey silt and silty clay from 5 to 20 cm thick.

Unit B: 3.7-6.9m
Layers of olive-gray to olive clayey sand, silty clay, sandy clayey silt, and sand
from 2 to 23 cm thick.

Unit C: 6.9 -10.3m
Layers of olive-gray to olive sand and clayey sand a meter or more thick.

Unit D: 10.3-11.2m
Layers of black to olive-gray silty clay 40 cm thick or more.

UnitEs 11.2-11.9m
Layers of olive sandy silty clay, sand, and silty clay from less than 2 cm up to
30 cm thick.

Unit F: 11.9-21.3m
L;lzyel:(rs of olive to olive-gray sand and gravelly sand up to more than a meter
thick.

Unit.G: 21.3-33.5m
Layers of dark-greenish-gray to olive-gray sandy silty clay up to a meter or
rlnsore '{hri]ck, and layers of silty clayey sand, sandy clayey silt, and sand from 2 to

cm thick.

Unit H: 33.5 m and below
Sand.

_Hard sand layers below 33.5 m stopped the drilling. Three radiocarbon ages were
obtained from carbonaceous material recovered from this hole. Ages in the core range
from about 6,500 years at 5.2 m below the surface and about 8,500 years at 23.5 m depth.

CORE 3: Surface elevation of hole, 80.5 m; total drive, 29.3 m

Core hole 3 was drilled just southwest of Cottage Corners, between Bolsa Road and
San Felipe Road (highway 156) just north of Hollister.

Five principal stratigraphic units are represented:

Unit A: 0.0-43m

Layers of very dark-gray to dark-grayish-brown silty sand, clayey sandy silt, and
minor clay from 2 to 25 cm thick.

UnitB: 4.3-7.4m
Layers of dark-grayish-brown sandy clayey silt and sandy silt from 4 to 25 cm

thick.

Unit C: 7.4 -21.6 m
Layers of dark-grayish-brown fine to medium sand and silty sand from 2 cm

to >30 cm. Minor clay in some layers near the top of the unit.

Unit D: 21.6 -25.0 m
Layers of olive-brown sandy clay and clayey sand about 10 o 15 cm thick.

Unit E: 25.0 m and below
Dark-grayish-brown coarse gravelly sand.

No radiocarbon dates were obtained from this core.

Subsurface Stratigraphy

144, 112 p.
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Summary of Pollen Data from the Hollister Valley Cores
By
Linda E. Heusser
New York University, New York, New York

Pollen samples were taken from cores |, 2, and 4 from the Hollister Valley to
identify the type of vegetation that existed in the valley at the time the sediments at the
core localities were deposited. If there was a lake in Hollister Valley in the late
Holocene, the subsurface pollen stratigraphy would represent assemblages of lacustrine
plants.

The fossil pollen from the three cores does not indicate a deep lake environment
during the last 10,000 years. Rather the pollen suggests that during this time, Hollister
Valley was filled with small, shallow, ephemeral ponds. Their origin is uncertain.

Procedure

Tree, shrub, and herb pollens were identified and counted from 186 samples taken
from organic-rich clays in cores I, 2, and 4. Measured volumes (about 5 cc) were
processed by Linda Heusser at New York University (New York, New York) using

standard chemical and mechanical separation techniques. These included disaggregation
by shaking I-2 hours, removal of the coarse fraction (greater than 150 microns) by
sieving, and flocculation and removal of clay-sized particles (less than 7 microns) by use
of sodium pyrophosphate. Carbonate and silicate particles were removed by hydrochloric
and sulfuric acids. The remaining processes included acetolysis, concentration of the
residue by sieving through a 7-micron screen to remove undissolved particles, staining
with safranin O, and the final mounting of the extracted pollen grains in glycerin gelatin.

Identification and Taxonomy

Identification of the pollen grains was often difficult as preservation of the pollen
and spores in the strata of cores |, 2, and 4 from Hollister Valley is poor. The pollen
grains are highly corroded. This has made the classification of reworked or redeposited
pollen and spores especially tenuous. The redeposited group may well include
penecontemporaneous pollen grains which were so eroded that the grains stained in the
same manner as pre-Quaternary pollen and spores.

Taxonomy of positively identified pollen follows Munz and Keck (1973). The basic
pollen sum is based on 200 arboreal and nonarboreal pollen grains. Percentages of spores
and redeposited grains are calculated separately:

Percentages of spores = [spores/(pollen + spores)] x 100

Percentages of redeposited grains = [(redeposited grains/(pollen +
spores + redeposited grains)] x 100

Analysis

The initial numerical results of the pollen analysis are shown in frequency diagrams
of selected common pollen types in each of the three sampled cores from Hollister Valley
(fig. 4). The depths of the pollen samples are also marked on the core logs (sheets 2 and
3) for cross reference to the specific lithology and stratigraphy of the sites.

Nonarboreal pollens, primarily Compositae, Gramineae, Cyperaceae, and
Chenopodiaceae-Amaranthaceae, dominate all three cores. Pinus and Quercus species
are the principal arboreal pollens. Fern spores, mainly Polypodiaceae, occur in most
samples. Other pollen types represented are Alnus, Salix, Corylus, Fraxinus,
Pseudotsuga, Abies, Picea, Tsuga heterophylla, and members of Rhamnaceae, Rosaceae,
Anacardiaceae, and Taxodiaceae-Cupressaceae-Taxaceae.  Obligate aquatic types
include Potamogeton, Typha, and Isoetes. Charcoal fragments are abundant.
Dinoflagellate cysts are present in a few samples in each core. Pollen concentration
(number of pollen grains per cubjc centimeter of sediment) is low, rang&ng from less than
10 grains to 1,000 grains per cm* and occasionally 15,000 grains per cm>.

Before the southern Santa Clara and Hollister Valleys were cleared for agriculture,

Figure 4.--Selected pollen diagrams from the Hollister Valley, California cores showing
percent composition of common pollen types. No pollen samples were taken
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