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REPORT TO: National Park Service DATE: October 20, 1964

BY: James Schoenwetter

TITLE Litah W:5:50: Palynologieal Analysis

Three pollen samples were recelved, one from the suriace of the
site which presumably represents the modern pollen rain, and two from
FRoom [3. One sample from room & was designated as a sample of
the aboriginal fill, six inches below burned timbers; the other was of
posthole fill. The surface sample and the fill sample were more pro-
ductive of polien. Enough pollen was recovered from the posthole sample,
however, to give reliable evidence that it was essentially like the fill
sample.

Analysis

Eecause pollen analysis is a statistical technique, the system utllized
in obtaining the statistics is of some importance. In calculating the per-
centage representations of the various pollen taxa, one need not deal
with the absolute frequency of a taxon. In European pollen studies, for
example, it I8 general practice to base the percentages on the number
of grains of tree pollen In the count and not on the total number of pollen
grains observed. In this analysis | have excluded from the "base count!
pollen of certain taxa. My Intention In this regard is to de-emphasizZe
the Importance of pollen taxa which have little value for either dating
or vegetation reconstruction purposes. By deleting the counts of these

1axa from the base count, the percentages of other taxa necessarily

increase.
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This Is not y

et a standard practice In palynological analysis In the

Southwest. Most of the few published pollen records (Martin and
Schoenwelter, 1960; Martin and Hevly, 1962; I(EbtiEpases2; Martin,
1963; Schoenwetter, 1960; Schoenwetter, 1962) have all based their
analyses on absolute frequency. | have tested the idea of adjusted
pollen sums in two works (Schoenwetter, MS{; Schoenwetter and

Eddy, 1964) and feel that for the purposes of archaeological research

It has much more value,

The reason for excluding the polien of agricultural plants will
be clear to prehistorians: the various ways in which agr-icuuuréi
plant parts (including the pollen itself) are culturally handled wourld
indicate that't‘he distribution of pollen of these plants is not subject
to the same controls as the distribution of the pollen of wild plants,
By deleting agricultural pollen from the base count, its relationship
to the other kinds of pollen is placed in a special category. Various
other pollen taxa which have unusual distribution problems are also
deleted from the base count: taxa which Indicate special edaphic con-
ditions, as pollen of the low=spined Compositae, a morphological poﬂen

taxon involvirig the genera lva, >anthium, Hymenoclea, Ambrosia and

Franseria. These genera are all indicators of disturbed soils, but some
are indlicative of wet and others of dry habitats. While they are common

in palynological records (often lumped together under the rubric Ambroseae)

-

the pattern of distribution of this pollen taxon seems quite locally con-

trolled. | have somewhat apb"f‘ﬂr“y Vexcluded them.,



Upon this analytic basis a pollen chronology for the Navajo FRes-

ervoir district of the San Juan basin has been proposed. (Schoenwetter
and Eddy, 1964) | used the same analytic base for the samples from
Litah W:5:50 for comparative purposes.

FResults

The relevant pollen results are shown in the table:

SUIRFACE o | (5 588 POSTHOLE
: (N=200) (N=200) (N=50)
% Arboreal pollen 81.5 28.5 28.0
% Juniperus pollen 32.0 21.0 12.0
% Chenopodiaceae pollen 8.5 43,5 50,0
% Artemesia pollen 3.5 14,0 14.0
grains Zea pollen - -0 4 : 0

The percéntﬂge ‘qf arboreal paileh .Ir_u thé surface sample is that
expected from a falHy dense woodland., Almost identical results have
been obtained from woodland ssur*lface samples in the San Juan basin.
According to Schroeder (pers. comm.,) tﬁis is the sort of vegetation
now existing at the site.,

The percentage of juniper pollen In the surfaée sample is sur-
prisingly low, as the site Is now some distance from trees of any other
type. Though juniper trees compoume the present woodland, the amount
of juniper polien In the sample Is less than half of the total Arboreal
F’ol‘len (AF) frequency. The percentage of AF-"; then, is a reflection
of coverage by trees, not the type of trees.

The differences between the posthole sarﬁple and the fill sample
. are not significant at the 0.05 level of confidence. The differences between

the surface and the floor samples are all statistically signiflcant,



The difference In % AP In the surlace and fill samples indicates
a far lesser quantity of arboreal coverage at the site during occupation.
The difference between the proportion ofi juniper pollen in the AP fre-
quencies of the two samples indicates that while there were less trees
at the time of occupation, almost the only type of tree avallable for
some distance was juniper.

The difference between the suriface and fill samples in Artemesia
(sagebrush) pollen frequencies would indicate that the lessened coverage
by trees during the period r._:f occupation was mostlu compensated for
by an Increase in sagebrush.

The occurrence of Zea (maize) pollen in the fill sample Indicates
the agricullural orientation of the occupanis—-an indication well supporied
by the archaeclogical evidence. The lack of Zea pollen in the posthole
sample is not significant, considering the small number of pollen grains
observed.

The difference in the CThenopodiaceae records is great but the
ecological interpretation of these values is difficult. Flrst, since we
are c;ieaﬁng with percentage values a gdecrease In the frequency of one
category must be compensated for by an Increase In the other taxa or,
as of ten occurs, an incr;-ease In only one other taxon. In part this
is a mahér of actual replacement of the plants of one category by the
plants of another through time, but in part it is also a function of com-

petition for preserwvation between the pollen types, without the planis being

involved, All plant (ypes do not produce or disseminate the same
amounts of pollen, so a small number of chenopodiaceous plants could
well be better represented in the fossil record than a large number of

plants of some other species, such as rabblt brush (Chrysothamnus sp.).
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Second, ;aklng the high ChenOpodiac;ae raecord at fag:e v;tue,
that is as an indication of a large number of plants of this group In

the area, the ecological tolerances of this group ;h&vq--.two major
orientations. OCn the oné hand certain specles are adapted to saline
soils; on the olth@r- hand certain species are adapted to disturbed soils.
Uinfortunately , s;;;ecies identification on the basis of pollen morphology
is Impossible at this time so we ére rnat sure which specles we have
here,.

In studying southwestern pollen rec§rds from A;"izona, Martin
(1263) and myself (1960, 1962) have ‘af*glued that high Chanoﬁadiacea
(the pollen sax;n Is also called cheno-am) values are indications of
numerous summer storms, Almost all of the Chenopod!acea flower In

response o summer rainfall, and in that area summer storms cr-eate

erosion with a consequent develcpmem o! the dtsturbeci soils habitat to

'wh!ch Chenopodlacaa are wal! adnptecf

Thts interpretation is well indicated for Arizona, and seems
evidenced in the ganlogical record there as well There Is no a priori
reason, however- that this Interpretaﬂon will ba applicable to this area
of Litah which today, a;t any r*at:a, has a different winter/summer rain-
fall ratio and other major cllmatlc distinclions,

If the Ch@nopodlaceaé record from the fill sample has any real
ecological meaning, It is prv.;;bably that of soll disturbance. This may
be due to a.gf-lculture' blut that Is simply a possibility, not a probabllity .
Presently avallaﬁle data wauld Indicate that digging stick agriculture is

not conducive to general soll disturbance.
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Conclusions

Al present the site Is located in fairly dense juniper woodland.
During occupation it was probably located on the lower edge ol a juniper-
sagebrush ecotone., The climate was semi arid, as at present,

~alynologlical research undertaken on archaeological horizons in
the Southwest (Schoenwetter, 1962; Hevly, 1864; Schoenwetter and
Eddy, 1964) ;ms indicated that the seml-arid climatic zones have under-
gona variations In environmental conditions through the range of post-
glacial time. These vapiations have usually not been sufficiently critical
to alter the climatic patterns to the eiffect that the reglon was no longer
semi arid, but they have been sufficlent to shift vegetaﬂdn patierns and

to have some impact on agriculturai and settlement patterns,

It is, ef course, impossible to evaluate the condition of affairs In

this area of Litah from the two samples available, All that can be done

at the moment Is to combﬁr*e this -poilan‘ horizon in Ultah with those of

the same date Iin Arizona and MNew Mexice and, from an evaluation of

contrasts and simllarities, attempt to deal with the matter.
The tree-ring ‘dmaa for the structure relegate the period of

occupation to the time between the mid 500's and the mid 600's A. D,

 One pqllﬁn sample from this time horizon is known from Arizona

®

(He‘»vlyr, 1964: 77-79) and a number are available from MNew Mexico

(Schoenwetter and Eddy, 1964). All such samples show a more densely

forested condition that obtains at present, and alluvial stratigraphy In Mew

Mexico  indicates that this vegetation pattern was being sustained by an

environmental condition Wh'(‘;h involved a greater winter/summer rainall

ratio than the present one.
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The Uliah samples show a far less densely forested condition than

obtains at the present and, I'!. the Chenopodiaceae frequencies are inter-
“

preted as a response to summer rainfall, a lesser vviﬂtar‘/summer* rain-

fall ratio than the present one.

in ali probabliity the dating of this horizon Is as good to the south
as it Is 'alt this s!i-é, or at the very most is not off by as much as 100
yvears. Thus It becomes evident that the pollen chr‘bnology de\)eloped
in Arizona and New Mexico Is not applicable to southeast Utah in general,
The most he.aéonable explanation Is that as -I.he two areas are now In
somewhat different climatic zones (BS&«. as oppesed to BWk) they were
similarly In differ;ent climatic zclnes at the time Utah:W:5:50 was
occupied. Though environmental variations were probably occuring In
the same directions In boih areas, since such variations were being
controlled by shifting pa;t;erns 'oi major atmospheric pressure systen%s,
the_vegetatidn responses to the wvariations were different.

Until such time as a pollen chronology Is developed for the Wk
climatic zone, to yeil& information on the vagatatior;\ changes through time,
and untll other sorts of palececological research indicaie the reasons for
such vegetation changeé as have occurred, all that can be done is exira-
polation from the awvailable data to the south. This data would indlcate
that at the time 5{ gccupation.,‘wimer rains were affording a greater
percentage of the total a'nnuai‘ molsture r'ace!pt than they do at present,
with the probable effect of a longer, colder, winter season and,

conversely, a shorter growing season,



preoblems of land clearance.
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"SAMPLEQZ2a 4 (b
DEPTH: g‘«"«(f

ARBOREAL POLLEN

COUNTER:

9

SEDIMENT :

DATE:

NON-ARBOREAL. POLLEN

Abies Chenopods 1 f'{
Picea Artemesia 1 W
P. edulis 7(‘ lo-spine @

P. pond. ' hi-spine p] !
I/3rds - Liguliflorae
Total Pinus 77 1*" Total Compositae
Juniperus ‘o‘% %2 Gramineae b |3
Quercus | | Ephedra N ’«3/
Alnus Ephedra T
Juglans Sarcobatus
Betula Malvaceae
Ulmus Onagraceae
Celtis Cyperaceae
Typha
Umbelliferae
Polygonum
Total AP b2 Total NAP 3S[11S

Linknowns
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SAMPLE L &+
DEPTH: FI#®Y

ARBOREAL POLLEN

COUNTER:

"

SEDIMENT :

DATE: b/l\l/(o‘?l

¢
NON-ARBOREAL POLLEN /°

Abies Chenopods ?7
Picea Artemesia 38/ ’L/
P. edulis /'-’ lo-spine _{99
P. pond. hi-spine 1o
I/3r~ds Liguliflorae
Total Pinus ’L’ 7 Total Compositae
Juniperus 19 2 Gramineae
Quercus )| 0 Ephedra N 7 3'{
Alnus Ephedra T
Juglans Sarcobatus
Betula Malvaceae
Ulmus Onagraceae
Celtis Cyperaceae
Typha
Umbelliferae
Polygonum _
AT N
Total AP i Total NAP BAGL

T G - o - — ——— S — D — — —— - — - —— - —— — — - — - S ——— ——— — = - A —— — — T — e - —— - — — = ovn —

TOTAL POLLEN: 200 +Sr._/




SAMPLE 2D
DEPTH: Pesihle

ARBOREAL. POLLEN

COUNTER:

SEDIMENT:

DATE: b

NON-ARBOR EAL POLLEN

Abies Chenopods 25 |50
Picea Artemesia 7|/
P. edulis 7 lo-spine @

P. pond. hi-spine ! +
I/3rds Liguliflorae
Total Pinus T (¢ Total Compositae
Juniperus s Cramineae 2 ‘/
Quercus ¥ 2 Ephedra N
Alnus Ephedra T
Juglans Sarcobatus 1
Betula Malvaceae
Ulmus Onagraceae
Celtis Cyperaceae
Typha
Umbelliferae
Polygonum
Total AP M ot Total NAP 3 [0
Unknowns | 2 T TOTAL POLLE &T;;";@ '''''



