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INTRODOCT ION

The valvnological study, dmncludiag the devalopaent of a
sutsurface salinent siupliag design, addressed three
specitic guestious: (1) could palyuological reseirch provide
information relevant to ceconstructions of the <Cultural
heritage exemplified by the nistoric rescufces of the
Slusher Estate property: (2) could sequentizl variation 1in
the vegeratiodrnal and/or scoliogical patterns of the property
be identified: and (3) could the horizons of introduction of
pon-native floristiec eaelesents, including <rop plants, be
waultored Ly this form of fossil record. The answer to aAach
af these genecally framed gquestions 1s affirwative. The
polley study, takoen Ln conjunction with mictoestratiqgraphic
auadvees, provides relative tewporal control o©n associated
ACtitagt asuseshledas at 3 leveldl previgusly unattained in
Californian historic arcchasology. 3Botk interpretaticns of
gseguential wvardation 1in vegetation patterns and seqQauntial
variation in ecologlcal patterns are adequately evidenecad,
and their Latedration srovides an additional ligeasiown to
historicsl reconstraction: ceasideration 5% tlte history of
man/land relativoships monitorad by modifications of the
fossil record. The deqree to which cils histcry 1s affected
hy the introduction of exotic taxa is also evideaced, along
with c¢he dates of introduction of particularc floristic

elexwnts.

Though it was resolution of the third guestioct which sparked
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original interest in the application of palynoliogical
aethods a4t ehkis locality, the results pertinent to the
second guestion tarn aﬁt te be aore ianfcruative. L
essence, the pollen record merely tends o confitm  and
buttress historical knowledge concerniag the introduction of
exotic plant taxa. It sudgests that the establishwent of
ornamental and shade trees 1s a custom of sSceedhat lofiger
standing thas was appreciated previously, but provides
little other new iniformation. The record of palevecolagical
variation throuul time evidenced palynologically, haowevoer,
suggests a rather difterent historical model than eitner of

the two which arc presantly current.

One currcant nodel interprats the Historical situation as one
of proyressive deqradation of a native, highiy productive,
ecasysten 1o a presedt state of dow biological pcodictivity.
Another amodel portrays the cituation 45 ane of swift
podification of a mative scusystenm to one chartacterized by
human landscape management pressures. 1p the latter pmodel
ecosystan  productivity is measured by Jdifferent standidrds
after modification, but has rewmalned cessestiaily the sape
from that time to the present. The palyoclegical rcecori
s#ggests a gpodel which cantains elements of Ltath ecarcans
models but 1s diffecenl freuw e€ither. It evidences aultiple
horizons of ecosystei sodification as successivae types oOf
land @managehennat oractises wwera entorced t¢ respond to
JifFerent identiried human needs. [The initiaticn of each

horizon westablishes a distinctive historical trajectory of




ecosystoem chande, 1In which productivicy 1is neasurad by
different eriteria. The rate at which changes in .ecosysten
productivity progress, and the dirgections of the gchanges,
seem to be related wore to the iutensity of land asnddeaunnt

practises than any other siltgle factor.

TIHE POLLEN TAKA

Taxonomic identification of the pollen otsecved in 4
sediment siaple is constrained by many factcrs. Principal
among them is the degree of sipilacity taetwaen the
morphology of the ohserved pollen grain and the morpholagy
of the pollen collested 'from Living plants that ¢an  Be
taxononically positioned as members of particular speciles.
Hiably secure takxonomic identification of {fossil raollen,
then, idemands direct cemparisaen with tane pollen of scourely
identified reference collections. If these ccllections are
geogqraphically constrained to the generdl locdle fraom which
the fassil pollen is recovered, and if they dre exztensive
enough to display the range of genetic aiversity within and

between species in the flora, they have a higler guality.

But the estabilshment of such r[ecerence collisctions 1s  an
arduous and exvpensive task. Compromises frcm this ldeal
standard ave therefore oaormal, and to the ledrec that

comnpLonises are sade the idestification of the fossii pellen

is morce i1nsacura. Ideatification of fossil gcllen to the
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species level is thus rarely atteupted, and ideatification
to the generic level 1ls provided only whece the probability
of taxonomic error is les# than about 10s. 115 tae presant
sthdy., taxonouwic assessaents fhave bean made Ly compacison
with the inforuation provided in standara pollen atlases and
the reference collections of the Palynology Labotateory of
the Department of Apthropvlogy at Atizona State Univecsity.
Since these sources do nor coptain cobpacative matercials
from many California sources, generic ideatifications of the
fogsil pollen are slightly Jdess secure  thay tne aocmal
standard. In ¢his stuldy, there is approximately 204
probability <that pollen identified as ADIES is actually
referable to the qemnus PINUS, Lhat pgoellen idsatified as
POPULYS aoar JUNIPERUS is actually 4 member oi the altecnate
genus, and that nollen identified as ACER, VITIS or
PITTCSEORUN belongs in saie oather tarxonomic categoty. Other
generic idestifications, however, ace securce at the normal

leval.

Most identifications have peen nade at the faszily level and
are npormally sSecuze. The Borpholeuy of sScue rFollen tvpes
allows tieormaily scecure identifieation at the lewvel of
tribes, or groups of related genera. This is the situation
for the Ambrosieae, Tubuliflorae and Liguliflerae trcibes of
the <Coupositae Family. These taxa are hotaurcally
distinguished by flower anatomy. Ragweed, nulefyr and
da:adelion are, respectively, Coxmon rcevresentetives o6i the

AMhrosieae, Tubyliflorace and Liquliifkorae tritecs.
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0 Four attificial tazonomic cateqouries are identified in this

} analysis: Chenoaw, ?leralia, Ceralia and Unkhewsn C.

The pollen of most members of the Chenobodiaceace (Goosefoot
ftamilv) is not aorspally distinquished fricm that of some
: meabers of the ABarantaceae (ABaLrsirh fawlily).
Palvnolotists create an artificial taxon, Chenocaa, to
classify pollen which mav belona Lo either fasily but 15 not
iikely to belong to any other. 3Synouyas are Chenopodiaceae
and Cheuopodinneae, agong the teras found ian Felocele pollen
dnalvtic literature. The pollen of all cultivated 0ld World
cereal grasses (Ceralia) cannot be distinquished from the
pollen ot wild uragses exCewt on the pasls OF Slze. Thourh
‘ there is @a range of variation, Ceraiia pollen tends to be

between 45 and 60 wmicrons in size, while wild gcass pollen

| tends to be souller. 4EA pellesn tends to e guch larger,
though Lt waries under fossil conditions to a4 @mianimum of
t0hm. In this series of samples, fossil qrass rollen qrains
not identifiahle as ZEA were of three size ranges. 4ll
vhich seasurad 15-35 aicrons were ldentified as Gratineae
(wild arass) pollen. 4li whuich weasurced 30-€0 cicrons wure
1dentifted as Ceralia pollen. 1hose which aseasured LU-50
wicrons were called ?2Ceralia peollen. UnknoWn € 1is a
tricolpate,subprolate palvnouorph which has a thick (1.5um)
Antectuate clavate exine fureind o coaise rericaluu {Lumina
ca. 1.0ur). The furrows are normally wide, the polar index

. is approxisately 0.35, ¢the polar axis Zvarages I3un
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lcange=25-135) , and the eguatorial axis dverages 2ium

frange=22-26)

SA%PLE SELECTION CRITERIA

The samplding strateaqy Hestdaned aad execucved fcr the pollen
stady prodecwd  IbY¥ sSubsurface aad 13 suiface sediment
sanples. Pollen wextrvaction and avelyszis was undertaken on
A1l the surface sapples, but tize cumstraints cn the Study
deganided sclection of only o3 of toe avalilablae subsurface
sanples. Three sets of subsurface sanples were processed to
extract contained fossil pollen, but only two sets could be
aralvzed din  the tiwe allocated to the project. The first
set consisted of all samples recoquized by tield pérsonnel
as deriving tros unmixed deposits 1in the arcpnaeoloaglcal
provepicence gnits. The sacond set consisted or the saaples
of tw¥wo stratigraphic proriles collected ir the dorth and
South bone pit and Ontivecos Adope areas of tre site. The
third set consisted of sasples collected Lr stratiqraphic
sequences from loci at which wmixed and unwmixed Jepasits were

suparinposed,

The t%0o forwer sets wer?2 dqiven higher prioccity in analysis
because they offered signiiicantly less presgect that the
recoflds obtained sould incorporate pollen ralts of more cthap
one temporal imturval. The third set was selected to allow

enpirical evaluwxtion af the degres to «“hlch milxture oCf the




pollen ralas of sepdrate time periods weuld influepce
interpcretation. Since analysis of the thirtd set of
extracted samples vas not possible, this pretles remains an

iasue for futiure reasearche.

Two sapples of the first set (samsple nuabers 49 and 112)
Were identified in the £field as sanmples of unaixed
depositional contexts. MWheir apalyzed, however, they yielded
pollen r=cords strongly likely to have bpeer produced by
pixture of the pollen rains Of the Spanish Cclonial and the
Nodern horizous. Their pollen spectra have been considered
uninterpretable, aad nave not tufluenced the followitg

analysis.

THE POLLEZN SEDJUEHCE

The pollen sequence s strigtured on the evidence provided
by sequentially organized sSpectruw variaticns in the two
pollen pruliles shich wese analvzed, che sequential
dapositioas of saap led stratd, and the relative
stratigraphic positions of actificial Jeposits (e.9. tloors,
ash lenses, hose beds, otC.). The ilmitial step in
construction of the pollen sequence was preparation of a set
of f€our data tables in which the total set of spectra
recoversd at ench uf the sanplad acteas Of the site (North
bone pit, South boune¢ pit, Untiveros Adobe and Slusher estate

(icoundsy was arraved in stratigraphic order. Insgection of
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these tables allowed identification ot those pollen taxa
which varied sequentially in thée most obvious fashions. lew
tables utilizinu only these taxa were then gpreparsd (e.q.

Table T).

Tables integrating the Spectra in seguential ocder for
adjacent sanpliing Aareas were then coustructed (Taples 11,
III and TvY. Silimilatc, stéatlyrsphically proxigate, vollen
records Were fHext grouped into populaticne seqregated by
time. Finally, the overall sequential oider of the
poPulatiens wis nsscessed by blastratiqradhic cerctesdation and

a polien digaraw prepared ol the 5ite a@s 4 waogle (Faa. 1).

The pollen didgram 1deatifies tile tanporcel ordar af
archaealogical materials associated with the jcllen siuples.
But a numboer of things should be recoguized in evaluating
the assinnment of a gcoup of pecllen records end associated
artifacts <ty 4 Particalar vosition 1n rthe s<q9yshie, @6C the
assignment of a gpecific pollen record to & given pollen

gqroup population:

(1) Identification of the kembers of a4 pollen group is based
upan: wpollen record similarities; contcasts are given
relatively little eaphasis. Ildentificatioa is also basad on
the strtatigqraphic relationships of the samplec deposits, but
this has been evaluated in reference to the palynolugliecal
similarity adond the records. Thus some of the Ountiveros

Adobe floor deposit samples (nomgers 141 aad 1594) are placed
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prohlesatical by sStatistical standardse. This would b=
especially the case if nultivariate tests waré usad. The
pollen groups would be statisticaliy vroblesatical, however,
hecause Lhe suall nuaber of observations [or ¢ach population
would allow a higher probabality that a given observation
could be the cesi1lt o chance. fet Kro statistical tes:
depenstrates that an  observation 15 1n fact the resule of
chance: it only estimates the probability that it could be.
In the »present situation it seeged less rteasonable to
generate the pollen sequence by @ yuantitative method Whose
outcome would be futerrally constreined todalds

consecvatisp. constrained.

(4] Pollen sequepce formaticun folleows brosteatigraonhic
priucimals, lout i3 methoioloaically si1milal to the
establishment of artifact sequentes Ly che téchnd gues of
seriation., CeErtaibh ASSMWAPLLIGS afe 1lovoulved (some better
evidenced than olaers) 3 HYoth gqualstative a4ane  quantitative
pcocedural options exist (each of which ha: alherants and
antagonists) 3 antd svse dedcee of curve fitting and turning
of tlind@ eves towards data incoasistencie: goes on. The
sequchce as a whole, then, is based on a "soft" scientitic
methodology. 1t =3ust be recognized as An approXimation of
the true tezporal ordering sought, tathet than a
palvholooical arquaent for of the temporal pcsition of each

snd every sample and associated lot of artifacts.

Opne of the assumptions used here, for example, 15 that the




rateral distance separating the bone pilts, the Alobe and the
Siusher estate test pils i3 Lot great zuouch to intreduce
palynolodical variability. Thus it is assumed that 1if a
bopne pit sawple were absolutely contemporary to 4 floor
sample from the Adobe the twe «eiuld reveal sufficiently
gimilar pollen spectra that they would pe placed in the same
sollen group pebulatien. Thers are grounds for questiosning
this assumption as well as grounds for acceptiug it. The
pallen sequence illustrated on PFPigure 1, then, Ls ay
interpretation oL this body 0% evidence. Nvaother
palvynologist, or one addressing this boedy of data ix the
context 0of reater or lesser information, pight preswsnt a

guite different interpretation.

The units of tne pollen seduence hdave ov=ey as=:silned lettrers,
rather than susbers or nazes, to ewphdsize the Ffact that
they arce not zones or zZonules in the biostratigraphic sense
andl to esphasize that they have no Ktown ceglional
applicability. It is not unlikely that this pcllen seguence
spacifically applies only to this site., T have chdsen to
assigan the letter designations of the sequesce units, or
polien areuPs, frow latest to earcliest. This fullowus
qe¢oloqical, rather than archaeological or bicstratigrapnic,

conventions.

The most recent pollen group [A) is rapresentsd 1iu samples
collected between 0 and 20cw depth in the Slusher estate

test pits and also in Stratum 1 deposits superimposed on the
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sSpecialist to identify as faedningtul. In woete informal
terrs, pollen gqgroup € 1i5 chatactacized w5 the aroup #ith
somevhat more yrass pollen {ca. 23-2413) than the
stratiqraphically sunarinpnsed qroudp B or the

stratigraphically older goroup U recorcds (ca. 18-204&) .

The pollen oroup D recordd are,; essentlally, asssociated with
the bone-enriched depusits aud lenses of the dorth and South
bone pits. Though the extreae frequency values os
Gramineae, Tubuliflorae and Chencas pollen of these spectma
exceed those of the sasples of paolien aroup C there is less
variabilitvy. This itz neaninyful, as there are apout half
again as many records [fur Qrour ) aud thus sore, not less,
variability would be expected, Alsa, all the records of
groun © derive from one depositional unit at one bone pit
location while those of ucoup U come from bctd wcae pits and
have sose latersl spread within both the bMcrth and 3outn
pits. The provortinnal telationship af sramineac,
Tubuliflorae and Chenoans pollen wvaiuves in the group D
svecica iz approxisately 19:222:18. Thus they tend to have
wore Tuhulifiorae as well as less grass pcllien than the
spectra of aroup C. Egually relevant is the fact that the
aroup D records are the earliest iln the sequence to yield

values for Ouknown € pollen above 104 as a qeperal rule.

The three pellen records of greuew E are differentiated by

thelr Fich values for Tubulliflorae pollen (cea. 35%). Group

g nollen records derive frow early deposits fa both the
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have a relative stratigraphic zrTelatioanship which would

sugyest that certain
others, but this is not
palynological qrounds

older than some Stratun

Some of the 9rLoup F

arboreal ovollen whila

qroup F samples are youndger than
palynoliogqically cleac. In fact, on
Somi¢ Stratam 2 contest sasples seea

1 context saaples.

pollen records coptain no exotic

other= dJo. This i3z <o¢f rioterast

because floor context polleu records referable tgo d4n older

pollen group also contaln no pollen of intrccuced trees. 1

have interoreted this sort of intra-gcoup variability for

the group F records

45 a tepporal marker, ahd positioned

those samples without exotic tree pollen eaclier. As noted

ahove, this i3 not as reliable an index of teuspocal priocity

as 1§ qioup assignuwent.

The two records of pollen gqroup G contain substantially more

arass pollen [ca. 604)

than these of group F. 1 have used

this characteristic as a sacrker of temporal grioscity, to Le

consistent with similar

judgements in differerntiacting qroup

B. However, the seqregqation of group G from greup F pollen

records iLs more problesatical in some respects, and it a@ay

vell be the case that the contrast between the two is hetter

assessed as ah expression of an expectable rauge of

variation than a teaporally significant distinctioa. This

would be the preferred

interpretaticn if the group E pollen

records were actually older than those of qroups P and G.
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The record of group D contains EUCALYPTUS pollen. Siuce the
importation of this orpamertal is wgenvrally recoqnized to
have occurred subsequent to the Anglo domination of Zouthorn
Califoruia, thwe @roup B pollen rvecord must be placed in
either the last or the next to last episodes of the historic
seguence. FBUCALYPIUS pollen o¢ours in the greup A sSzClas,
but It is inpvariably assocliated 1p those cases Wwith JUSLANS
(Walaut) or ALNUS (aldery ovoileu or both. The 4grouw B
EUCALYPTUS pollen is not so associated. Thete aré 4150 two
pollen records of the grodp D series in which EUCALYPTUS
pollen gcecuts (samples 135 aad leb). In those cases it alsoe
lacks associration with JUGLASS wor ALHUS gcllen. The
infecence tw be (drawna rLrow this Jdistrisctien is taat all or
the saubies refcranie to the mi«ed, tbe disturbed sandy and
the hlack lense deposits of the North bone pit date to the
historic horizon of nomn-vccupancy of the leocality (ca. A.D.
1835 to ca. 1370, rataer tnan the latest herizon when
BUCALYPIUS was locally planted as an ornamental along with

other trees and shpubs,

The horizon during which residents of thHe Ottiveros Adobe
gccupied the site is represented in the pellen ssquence hy
the records of qroups D,E,F and &, though only the qroup D
records obtained from the ©bone beds of the bone pits are
involved. As this episode is very short in dugation, the
dedree of palynological variability Seehs eidtrceme. LCommon
sense would suggest that in the course of 4 were 20-30 years

pollen rain reflections of wvegoatatiosal charge would be
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characteristics ace not the only factors whichk copditieon thne
polles records pf sadlisent samples. Observed pellen rain
records, including the wmathowaticdl relaticnships which
obtait anona the taxd of a pollen specttun, are influepnced
siaoultapeously By three factors: tle gquantities of pollen
produced by each taxon 1 the poilen zailk scurce arceza; the
guantities of pollen dispersed by each taxon to the locus of
thie sample:r and the @iantlity of pollena o©f each taxen
presecved in the depositional environment sampleds EFach of
these Ffactors, in +tura, 1s (nfluenced by 4 variety of
climpatic, edaphic aadl biois coeditions. Sinee the pollen
rain presecved in a sawmple is siuch a winiscule fraction of
the pollen rain produced and dispersed by vegetation at any
one time, many variations tend te be proporticnally reduced
te the wpolut that they Adare statistically lavisimle in
sedinant samnples. Thus vegetacior pattern change is
noraally observed palynoloagically as a process swhich takes

decades or centiuries to acour.

However, wvegetatieon pattern change is oanly oue mpeans by
which paleoecological cliange 135 honitvred palyaologqivally.
Ecolodgical changes affecting the guantities of pullen
produced, dispersed and jireserved may ve far sore rapid than
those which affect the plants as nembers ¢f a plant
ASsoclatlion. A short duration drought, a uscdification of
the meat wind direction durlrg the pPeilination season, er a
short tecs disturhance oi s0il surfaces may create

sirgnificant variatian iz the character of the gpollesn rain
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faiesly eclear, however, that the deposits  «hich pEroduce
pollen records referable to gtoups A, € and H are not of the

short intercval trap type. The distinctions between them may

thas he interpretable in palesvegqetation terns.

Such interpretation, and palevecologzcal znterpretation as

vyell, can proceed by Ewo distinctive wethods asd by a

combination »f goth aethods, The Eirst dethod places .
primacy emohdasis on consideratiidn of the =uite 0E tix4
cepresented in the sasples of a giveun poellen qroup aud the
treguency «and constancy with wnich thaoz=a taxa AT
rencesantaed. in H§roup A, for example, labitae, ULHNUS,
BUCALYDPT'US anud ALMIS accuir iu every sample, RUDS and JUSLANS
occur in 3/4 of the saaples, a:ul Soiandceae aud Ionduotunbsas
oceur in half. This azszociational patoern b=g snldue toe tne
group A saries, though only RAUS occurs seecifically  and
aplidguelvy in  this pollen group. Applicatien ¢t this method
sumaests that the dgroup A& Samples rceflect i dniguo
vegetation pattern ta whicn RHUOS 18 a laewsaoer, it Lhe
pattern 1is poce distlpnetively characterized by Ehix
dssociation of a4 mixtuce of natlive dand esotle toees and

shrubs.

The second method proceeds froo a primary corsidecation of

the ewmpirical similamities and differsnces BEstween pollen

tecords collected from surficial deposits undep obhservable

vegetation and ecolegical canditions and thase of more |
|

ancient devosits. Surface sample poldlesn recerds are assuined




to he the best avairlable podern polled rcain hemolouges of
the fossl)l pollen rains recoverabhle frez clder sediment
Saaples. Thuce are ¢lear probleas of direct intercpretation
of fossil/modern pollen tain relationshies, howevar, becalse
the mode rn gecords may be less aftaecrcd by factocs
influencing pollen presetvalkion, Surface sagple pollen
records were collected aud Aapnalyzed as a pact o€  this
resgarch proJdcad to  test  the vasag  of Lthis assaipt ion
eapiricaily, 4s eell as tu gquide Lutecpretstion of the

fossil pollen sequence data 1f the test proved poesitive.

THE SWRFACE SAHRPLE RECOKD

Existing vegqetation patterus in Los Angeles Ccunty arte all
heavily modified Ly historic land use practise<s. Even areas
in which attespts have been made during the last 50 years to
encourage re-qgenaration of floras whichk apirotimate toose
that existed a century ago are severwely osifected Ly the
existence of exotic introduced sbeclies a«uice acte adapend to
Incal conditions and compete heavily agaitst npative speclas,
In any case, the pollen rains of eaven the so0st pristine
native flora plant associations in Los Aunqeles CountVy are to
some cextent affected by the pallen prodactict abd disporsal
characteristics of the plant associations of the surraundiag
disturtel! and sausaged landscape. Whea ecellecting surface

sapple vollen rains which could be used a5 enpirical

controls for the interpretation or fossil pecilen recoris,
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VEG-ECOLOGICAL EXOilC NATIVE GRAK- TUBULI- CHENO- AMHRO- UNKR.

PATTEFN AP AP IKTAE FLORAE Al SIBAE <
NORTHRERM DISTUR. 7.5 8. 17.5 11.0 13.0 17.0 18.0
ESTATE DUSTURBEB 12_.9 12.0 24.0 4.0 15.0 12.0 2.0
GRASSY AREA 20.0 5.5 31.0 S0 11.5 3.5 2.5
¥ITHIN STBRUCTURE 37.0 6.5 7.5 4.5 8.5 5.0 20.5
CANDPIED AREA 73.0 4.5 8.0 2.9 3.5 4.5 1.5

TABLE V: SLUSB8ER AREA SURFACE P3LLEN RECORDS



of the first collection area. The thigd was collected 1o
the arassy area surrounding cthe eastern fountain on the
estate. The sdaple froa disced srouauwd 0 the estata xas
cullected troa the cearrai, obea, pocticr of the estate

propecty west of the first collection darea.

campacing the tdn discaeroed sarface sapnies and the thr=e
,andisturched  (Table ) rceveuls twwe facr that the former
coatain «quiforaly lower tfrejaeucies of ewxctic acvoreaid
pollen (EUCALTPYYS ded ULMUS) 4and bigher fraauensiss  of
Ambrosiesae pollel. Adocosieae pollen 1f  produced by
radwead-like plants vell adapted to growon cn distuched
soils. However, the plants which produce Chercas pollen are
similarly adapted, and wmauy of the species which produce
Tuhuliflocae pollen are also. Though plansts =f these taxa
are nocmally wore abandant oun the plots thau Ambrosiesec
pallen producers. their tollizn is not obsecved ia adqgher
frequency than on andisturbed plots. The hidher fredquency
of Ambrosieas pollen thus appatantly reflects the occurrence
of disturbed ground ecology, hut a9t the rpature of the

disturbed around veagetatlot.

Alternatlvely, the freguencies and relative jproroctions of
exotic and native arboreal 20licit Seem tO Le 1utorpmative 4s
roogards vewetatisov. The sane seens true of the L[rCceyuancy

value for qarass pollen.

I the noCthern plot area there ace o teess of any sort.




The 1low total archoreal pollen freguency (I1U5) seens to
reflect ‘a low regiotal tree denscity, and the 1:1 ratio of
ctotic to gpative treée pollen seems to indicate that pollen
of both classes is egually distributed to tle rlot. Tha
open plot area ou the estate has a total AP frequeucy of
37.0%, indicating a decidedly wore proxisate poasition ju
relation to trees, In aadition, it has a 1:1.5 ratio of
exotic to pative tree pollen, ludicating only slightly wore
proxiaity to native than to introduced arboreal taka. This
1s indeed the case. HY contrast, the canopied plok yieldad
79.5% arbeoereal pollien, in & rativ ot Ju.6:7. ALl of the
trees which snade the plot ace exotics. The fountain plot
is less Jensely cahobied than the structdre wlet., awkl less
distant from native taxa. It couptains 35.5% acbdoreal pollen
at a ratie of 2:1.5, while the structure lot containud
43.57 arboreal pollen at a ratio of S5.7:1. Tae grassiest
plots, in terms of Jdecroasing grass deasity, are the
tountain slot, tae open estate plot and the (ortharn plot.
Their arass pollen frogquency wvalues are 31.0%, 24.0% and

17.5% respectively.

Tvo groups of surface samples were collected to address the
guestlion wof the degrees to which eculogircal cuntrasts are
represented in the modern pollen rair. The first qgroup of
six sasples was collected at whittier ¥arroves State Park, a
low=lyving area of pecsmanent Gtredas flow apd high water
tables. The second arouy, of ted sauples, was coilected on

the vegetated slaopes of Turanwull Canyon, which is an ared of




VEG-EC®LCGICAL AXOTIC YNATIVE LBRAZ- L1YU300LI- CHENOU- adbnu- GaKi.

DATTERN AP 4P  INEAZ FLORAEZ A SIERE o«
CANE-GBAPE S®ALE 15.5 23.3 10.5 5.0 .0 3.0 13.9
GRAPE-SLACKBERRY

THICKED 5.9 3u.0 1D.5 T3.2 3.0 2.9 14, 3
OPEN AKEA 2.5 7.5 6.9 Had 3.0 tZz.0
SLUGE SWALE 3.5 1245 85 21.5 7.0 1.5 49.¢
BACCHARLIS THICKET 3.5 4.0 3.0 4.5  24.0 1.9 41.9
SUCCESSIONAL
RIPARIAN KO®DS 5.0 39.5 iy TV w8 1.0 2%.5

DEN SUCCESSIONAL
E-OASTAL SCRUS 1«9 T<5% 11,5 1De 15 .0 du.b

CLOSED CANOPY RHUS Raln e 35 3.0 iHls=63.53

TABLE VI: NARROWS AND TURNBULL AREAS SURTACE POULLEN RECOEBILS
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much drier and cooler ecology. The ecoloqy of the Slusher

@state area cunstitates aunother, iuntermediate, countrast.

As a povuiatioa, the samples of the Harctows area are
distinct from those of the Jiusher estate apd Tarnbull
Canvon areas in the hiogher fregquency vaides [er aative tree
pollen (Tables Vv and vl1). Also, the native tree pollen
rocord is more 1nfluepced by riparian taxa (ALRUS, JUGLANS,
SALIX) than is the case elsevhere, where JUNIPERUS, QUEHLCUS
and PINUS tend to do@inate. This genetalizaticn does not
4Dply, hawever, to iundividaal sansfle Spectra.
Differentiation of the Slusher and Turnbull moders pollen
rains 1s best etfectid nY tae contrast in the fleyuency of
gxotic tree pollen. The nighly husan-wanaged ecoleoyy of the
fotmer 1is reflecected in its higher exotic AP values. The
contrast ih temperature values for the three éistricts does
not seen palynologically evidenced, nor does avy Coprrast i

relative acidity between the Slasher and Tarolull distcicts.

When the individual samples of the three pepulations arce
compared in respect to OUnkpown C pollem, Lt is ovident that
each gqroup coutdin:s; redatively low and gelatively high
values for this pollen type. Iu nocth twe Wphittier Nalrows
and the Tarrbuil populatiowns, high Frequency values Aare
recovered fror plors evidencing f£loristic recovery frou an
earlier Human-smanaged state, In the Slusher ropulation, the
plots with the highest Unknown € frequency values do aost

yiald values on the order of those of sulcessional flora




wlots in the other districts. But they éce the least
managed plots uf tha 5lusher aodarn suriace series.

The 13 saaples do nvt oenstitute an adeanate secies of
eoapirical controls, It they appear Lo provide data patterns
relevant to interpretation of the fossil reccerds. 1t seens
falrlv clear taat the sort of extreme soil surface
disturbance caused by discing elevates the Amircsiese pollen
frequoency. This does not reflect a palvnoicqical reésponse
to locally increaséd numbers of Awnbresieae gpollen prodacers,
hovever: rathac, it seenss to reflect tne singqulac ecological
Stresses soil disturbance places 3 auy vageticlon which
happens ta occupy the location. Relative lucredses La the
frequancy of Unknown C pollen similarly appeat tu reflact
ecological —rcather than vegetation cotidiviens. The data
guygest that ouce 3 plot  has beeuw subiject to human
managenent, release of aanddgeaent pressure will be reflected
by an Increase in the Unkuown C polien frequency.
irrespaective of the tlora lnvolved, 2 Plot whichk is either
vyet subiject to Ranagement of recovered aoce fully from
managenent will prolduce a pollen raio wita less Uskuovn

pallen.

The surface sanple data sugagestcs that the freguency of grass
pollen in a record 15 a reasonable ponltor of the deuasity of
qrass cover, thkondbh the relationship is not fully
Ptopoltional, Thus a densely gqrassy plot may yield as much

as 20 or as little as ¢ times as wuch Graaineae pollen as




opne Mhich is assentially lacking any drass plants at all.
Interestingly, this generalization seems to spply only to
herbaceous qRdus pollen producers. Thae shrakhy cane plant

(ARUNDO DONAX) produces Srowsireae pollen bat  the sapple

colleceed from the cane=grhape s¥ale contained little aoie
sich pollen than ¥as obsaerved 1a the canapied area lacking

herbaceons arass. 1

The surface polloen FAlR Jata also suggests thet the atboreal ‘
pollun Erequency vilue ®IBALCLS jpaediate tree dansity,
thouah Hackarouud values of 4-15% can dsccut tar fraa any
trees. Today, the proportion of exatic tJ netive achorual k

i

Highly matiaaed Landscapads yield exoticiuative AP rAtins in m

pallen geens G0 monitor Lhusan hortaiculture lntonsity.

axcesg of 1:1; piuraslly aanaged ahes yield ratios pelow 1:)
aven thouak wexotic AP Producsrs aky Bbe canspicuoasly V

presohit.

In general, the taxonosmic representation ©f the arporeal
flora and he ardaceal pollen flo:a ace Ast in ¢lose
correspaundance. JUNIPERIS occurs quite consistently in the
5lusher surface pollen ralo. for egample, though Lt 15 uat 2
meaber of the 1o:2al £lora, and JUEHCUS golien 1S aoraally
overrepresented. A coniary af native cipafian Aarporadc
taxa, however, uwormally plays a stroadgsr role Lo the native
arboreal nollen rain along the floodplaiu that is the Ccage

elsevhere.
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IBTERPRETATION OF THE FOS81L PULLEN SPECUZA: EALEOVEGEIATION

AND PALLOECOL.OGY

The most ancient saaples 0 the fossil series, those of
group H, are chacacterized ooy =modecately bigqh values for
both Bramineae and Tubuliflorae pellen. The E£oraer seaas
best lanterpreted as rveflecting a guite cortingous grovnd
cover of herbaceuus grassy veqecation; the latter appears to
indicate the occurrence of falrly nuperous forbes das  «ell.
This i5 consistent <itly the sucprisingly high value for
Anbrosi=ae polleps iu  thlu  podulatlon, indicacing chi
occurrence nf ecoloalcal conilitieons acting parallel to those

which tolay genwrate mechanical sodl surface disturcbance.

The saavles of the ocoup G population evidaace the existence
of siquificauntly denser stauds of hecbaceoius yrass than bad
occurced somewhat earlier and, despite the ccustruction of
the ontlivervs Adobe and its use as a ranch headydacters,
less 50211 distuchance. The proximity to a netive trae
population isncluding riparian evlenents seeas alse to have
increased. These modifications of vegetaticn and ecology
may all have been induced Ly wau- As exctic heckaceous
grass species spread throagh southern Califerusia, they wuay
have first conmpeted more heavily against native foches than
pative dg¢rasses, and first ocvcupied the teloatively aoge
disturbed s0il niches. Sisilarly, exzplvitatias af e€lay

deposits anl native bkavy it the local stfeia channel




U

e

Eloodplain was very likely regulired for suppeit of cerccalled
equids and consttuction of the CGutiveroes ldolbe. The tesslt
would have been a reduction in competitier between qrass
plants and shrubby or arboureal riparian taxa. The occupants
of the Ontiveros Adobe may have cecognized these chanyes as
beneficial. To them, it would have ssémed thet the very act
of stocking the eapty cange foproved dits guality, and the
act of buildjug sheicr home broought in  its wags the
establishment of shade plants near their desestic water
seurce and a reductienn in the ierssct and zoderd poputsations

¥ith whoa th.2v sharedi the flooidplalin.

But within a few vears, 45 evideuged by the group T(2)
pollen spectra, range conditicns had deterieriated teo their
faormer state. Slightly latec, darcing the pecied represented
by the F{1) pnollen series, the land was showing sigqus af
human wmanagement. Elw tree saplings, probably offspring of
trees planted to the southiwe:st df the Adoie to  provide
shade, may bave begun sproutiog on the floodplain to compete
against natives ciparian tceas, The cembination of
competition by woody taxa and contizueus mowslny sea:ns o
have cediced the guality or guantity (or boath) of the native
kay crop of the floodplain. The first pollen shich may he
identifiad as a crop ﬂliht; possibly 4 Eurcpean ceredl,
shous up at this time. Une LAy intecpréet its oocurrence ay
an effort to supplesent a deteriorating <ild plaut fodder

sapply for the ranch's cocralled horses with sats or wheat.
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of native to exotic arhoreal pollen types in the spectrs of
this gqroup suggest that the plot of iand 1. the inwediate
area of the Ontiveros Adobe was more frequently sulject 1o
laudscapion modifications than the part of the cstate where
structures vet stand. This i3 somewhat awore ovidenced i<
the sasples attributed to the Adobe coruerstore and possinle
vall melt (samples 115 aud 493) are coasideced accwul wembers

of the grounv A populatlior.

SUMMARY

The pollen studies ungdactahen i1 Agsacidtion 4ith
archacological research an the Slusher estiate allow
developnent of a number of intcrestisg insights in the areas
of cultural history, paleoecological and raleeveyetational
channe throuah tine, and potential develcgsent of cha
wethods appropriate to Californian archdeolocical research.
Tasing rhe latter first, it sSoeuns evidentr that rcllan stuady
wmay be profitably alligned and integrated with fine-qrained
geogarchaeslogical aud migrostratigraphic studles. in
conjuactior wWith appropsiatelyY lemlemeated Sedlbent saaple
«cllectiean strateqlices, development of gxtraordinaciiy
discrisinating relative chronologies seews not culy possible
bBut saniguely rcelevant to the study of Calitérgian history

and prehiscory.

The process of intedratiox of highly discrete locus-specific
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sale apnl suabdivisiong of Rancao santa Gertrudes did not
result in the ¢reation of 4 hew scaological tdliance Lbetwesn
30 and  the land. The rate of ecosysten modification was,
instead, sloved as &he Sciale apeil whlCh iatersive poiessure
was appllaid Was reducad. Where large tracts asele previously
intensively grazed, now small cracts became adout as

intensively craoppad.

The scene was sat aboat the time the group B pellen record
was deposited Ior the crossing of an ecological threshold
that would have seen the productivity of the landscape
significantly vorseuned under human management fressure. dut
this tialectory was truncated at this locality by Fulton's
decisjion to convert the site arfea to a park-like dasis and
the efforts of subsegquent owners to matintain it 3s a totally
actificial voolodical svstex. This remains the situation to

the miesent ‘dday, ami nas become the normal wmanfland

relationship vatrtern for Los Anezies Cournty.

The picture which emerges, then, is ugeithecr one af
preqraessive increase ar Frogressive decrease in  the
productivity of the land through time. Rathey, it is one in
which the establishment of a type of aanagdereast Practlse
results initialiy in the creation of a distinctive ecosystan
which thern projresses along 1ts own unicue histocical
trajectorcvy. The rate and direction 0f that progress sesus
to depend in each historical vpetiod dpon the degree of

intensity with which the managemant practise is persuved. In
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persistant conginzation of the swrtificlal ecosysten have
been borne with sihimal copplaint. The productivity of this
ecosvston iz weasured By the degree to waich Lt satisfies
the aesthetic values it is designed to  eunhance. gy that
standard, the system is less productive in 1580 tham it was
in 194 as a result of swmaller lavor and materials
investmaetit, It's productivity can be restored and even
efhancad guaite rapidly if those iPuvestuents ave again  made.
If +they arte not gade, there will pe a swift deyradation af
the ecosvystew's productivity as the wwrticultural taxa
succunb Yo disease, pld age and the competiticn cf wild and

escapaid taxa capable of invasicn.

50ul1d the lattdr historical trajectory ogcur, yvet another
ecosysten wlll have cowme duto existesse on the Siusher
pLoprrtyYy.,. AsS was the case formerly, it is likely that this
ecoasysten's charagteristics will be determined by the nature
of the land managesent practises epployed. IThus 1ts fature
productivity will also be nmeasured py the captcity of the

land ¢n provide for homan, not strictly biotic, neods.




APPENDIX



‘ I”H
ABIES
PINUS
JUNIPEBRUS
QUBHCUS
LITHOCARPEGS
pPOPULUS
SALIX
ALNUS
JUGLANS
Betulaceae
ACER

ULAUS
CARYA
EUCALYPTUS
&®HUS

Ebamnaceae
Rosaceae
PITTOSPORUN
EPHEDRA
Chenoanm
Gramineae
Anbrosieae
Tubuliflorae

Liquliflorae
AKTENESIA
Lequminosae
Solanaceae

Labitae
Lilliaceae
Buphorbiaceae
Umbelliferae

Onagraceae
Balvaceae
Caprifoliaceae
Geraniaceae
Cruciferae
Portulacaceae
Rantinculaceae
Carvoprhvllaceae
RUNEX
Cvyperaceae
TYPHA

VITIS
Polvgonacezge
2BA

SXCURBITA

CON¥X0Y RBFBRENT

Fir

Pine l

Jugiper

oak

Lithocacrpus

Cottonwvood

Rillow

Alder

¥aluut

Birch family

Baple genus, incl. bozx elder

BElm

Hickory, pecan

Bucalyptus

Sumac qenus, incl. laurel sumac,
lemonadeberry, suqarbush

suckthorn fapily, incl. coffeeberry

fose family, tncl. blackberry

Pittosporum

dormon tea

Artificial taxon = Chenopodiaceae + ABARANTEHUS

Grass faaily (Poaceae)

Tribe of Compositae incl. raqweed

Tribe of Compositae incl. sunrlcwer,
aster, nulefat

Tribe of Compositae incl. dandelicalion

Saqebrush

Pea family, incl. clover

Nightshade family, 1ncl. Jimsonveed,
tcee tobacco

sint family, iacl. sage

Lilly family, incl. yuceca

Spurge family

Umbel family, incl. carrot, Queeén Anne's
lace

Evenlnq primrose family

Mallow family

Honeyvysuckle family, incl. elderterry

Geranium family, 1ncli. f£ilaree

¥ustard family, incl. xild radish

Purslane faaily

Ranunculus family

Pink Lawmily, incl. chickweed

Sedge family

Cattaii

Grape

Buckwheat family, incl. knotweed
Corn, maize

Squash genus, incl. puapkin
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