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p Pollzn analysis was invenfed for purposes of comprehension of Quaternary
events: paleoclimaiic reconstruction, and establishment of horizon matkers~-~
fossii Indices--t0 allow dating. With the advent of C1 4 the latter purpose has
vecome essenifally underminad, as correlation can ne\:ser be as adequate as ab-
solute dating. However, it is critically Imporiant to realize the original dual
function of pollen analysis, because the method that became traditicnal was
degigned to fulftll both of these functions.
Peleoclimatic raconstructions of the conditions succeeding the V\l—“.'lml
(Evropean glaclal siage) maximum had already been developed in the 1st decade
2of ihis century con the basis of intespretailon of geonorghology c_md lithology.
This was the Blvti~Sernander hypothestis of a 3—stége series: cool wet-warm dry-
rzoent. Von Post terally invented polien analysis to determine if this hypcthesis
‘was valid and if it needed modificaiion. Pollen had been known to be pieserved in
oroanic cedimenic, particularly peat. The problem was to determine a means of

revalueiting the picserved pallen in palenclinatic tenms. The method YVon Pos:

championad was a stetictical one. Rother than use one or two pollen types as




index foss.ls, h@ uvsec che relative propoitions of pollen iu the sample 2s a total
unit, showling changs through time. This iz gsensible in light of ou: knowledge of
palisn preduction and dispersal,

Bui statisiics is a irlcky game--and oaz {ar less ccmprehended at that time.
Hcw should the proposticns of pollen be evaluated? What does a proportion mean?
Vihat ig the univeise of znalysis?

Bacause thay wer2 concerned with changes in climate as a test of the Blyti-
Sernandes hynothesis, Yon Post and his students (including Erdtman) chose to deal
wiih the universe of analysis called the FCRIEST TYPE. If the climate had changed
as radically as the hypcthesis stated. then there should have been changes in the
gross forest composition. An area ncw clothed in pine forest should have been
clothed in spruce foresi at some colder ifme or ocak forest at some warmer time.
This reconstruciion would only be true if some critical degree of greater cold or
warmness had acivally occurred. Voan Post knew full well that it takes a relatively
major temperature change to change the character oi @ whole forest—- but this was
exacily tne poini. The Blyti~Sernander nypothesis was arguing that such large
termpevature chargas had iakea place in pcst-ow:;rm time, and ihis was the point
at which doubt arose.

Knowling that his problem was ihe forest type, Von Posi designed lils method
i0 sult that problem. Specifically, h2 emphasized the value of arboreal pollen
by stetisttcal means and de-~zmphasized the non~arboraal pollen. He simply

drenped tha NAP out Of the polisn sum on which ihe percantages were based. Any-

way, it vierked. Von Posi was able o show that temperature changes on the order




or these presuinea by the Bivir-Sernander hypothosis weare reflecied in the pollen
record trapped in European peat boge. Beyond that, poll2n analysis of the pre-
existing Buropean ifcresis illusirated that the B-S reconstruciion was a gross one.
Mcoie subtle changes in forest composition ceuld be defined aud interpreiad in terms
of more subtle climaiic changes.

Pollen analysis gave the gedlogist of the Quaternary a very valuable strati-
graphic tool. When the fcrest sequence was recagnized to be consisteni, pollen
spectra wele obkviously usable as inde:: fossils of the same order as veriebrate
and inveritebrate fossils. There was one complication—-because of the differing
environmental conditions existing in e.g., southern France and Denmark by virtue
of their different soils and latitudes, it could not be expactied that pollen spectra
of the same age in thse two regions would be identical. When it was cold enough
to produce spruce foresis in Denmark, 1t was only cold enough to produce pine
forests tn So. France. 1t took awhile to reallze this because ecological know-

edge was not very secuie before 1940, but {t was {inally worked out by Harry
Codwin of Great Britain.

Pollen enalysis bacame essentially a tool of those inieiesied in the Quat-
ernary. This was because: {a) It worked besi with angiosperm microspoies, (b)
it worked best with organic deposiis, which are rarely preserved from Tertiary
conie:ts (in fact rerely preserved frem Pre~W§rm-W!scons£n contexts) ard (c)
oae could nore reascnabiy assume that the ecological mearing of a taxcn-say pine
& oali—{rom the Quaizricary weas esseniially similar to that taxon's ecclogical mean-
iny today. if you founc walnui pollen in the Terilary, thare was always reasonable

doubi that the ecclogy of @ possibly extinct specied of walnut couid ke meaningfully

uaderaiood.




2. Pollen anaiysia in the Mew World irailed babind Eurcpean work uatil the
early '80's. It was applied 7o the same kind of sedimentg and used the same
nethods for thi2 same purposes as those of European scholars., Paul Sears is the
pollen analysia' American "man-of-distinction;® the man who did ior US pollen
work what Von Post and Feaegri did for European work. Sear's stimulus came from
a dzsire to determine vshen the prairie peninsula reached Ohio and became estab-
lished therz. Tiwough the wcerk of Sears and Deevey and thelir students it was
found that the Eastern US pollen sequence roughly paralleled that of Europe. There
were differences, but relatively minor ones.

U.S. work ia the early 40's began to deviata from the traditional pollen
analyiical programs of Europe in 3 directions: (a) more work on less organic matrices,
(b} more stress on forms of statistical operation with the data, {c) more work on
older Quaternary and Tertlary sedimenis. The war disrupted pollen studies avery-
where until the early *50's. |
35 Pollen analysis in the semi-arid lands of the New World began with the 1936
publication by Sears which demonsirated that pollen was preserved in alluvium at
Kayanta, Arizona. The samples were collecied by Antevs, who at that time (along
with Kirk Bryan) was applying gzological knowledge to the problems of paleoclimatic
reconstructlod i arid lands. Ji is Bryan and Antevs who established the Pluvial~
Anrathermal-Altithermal~Medithermal sequence--~essentially the Blytt-Sernander
hypothesis as applied to the American Southwest. In 1955 Anderson published a
parai on the axisience of pollen in S. W. cave sedimenis. In that year and in
1955 Szours and Deevey publishad on pellen cores from highland Mexico; in 1956

Rurtz and Turncr of the Univ. of Arizona progosed the oil flcatation extraction

technique for incrganic sadiments.




in 1357 Dr. Paul 8. Martin of the U. of Arlz. began his investligations which

weuvld ultireately lead to the 1963 publication: "The Last 10, 000 Years. " I was

lucky 2nough to be part of that reseaich program in its early days. Martin's
interests were distinct {rom those of traditional pollen analysis. Radlocarbon

dating had superceded pollen analysis as a dating tool, and had already been used
to establich the ages of alluvial uanits in the S. W. Martin had werked in the Cloud
Forests of Tamaulipas, Mexico, investigating reptiles and amphibians. He knew
that the genera and some specles of Cloud Forest trees were identical to those of
the eastern US woodlands, but the genera and species of most of the fauna were
distinctive. His interest in pollen analysis was as a means of discovering when

tha Tamaulipan flora and the Eastern US flora might last have been incontact.

He thought it would have been laie in the Cuaternary. Wwhile SE Arizona might

nci have been the route of plant contact, the allurvial sediments of the SW were
krncown to be daiable and to contaln pollen. He started to work on them, figuring that
any climatic change capable of joining the Tamaulipan and US floras would be reflected
in the desert pollen record.

Az we siarted to investigate the post-pluvial record, we were at first surprised
to find verylllttle arboreal pollen. Traditional pollen analysis depended on AP and
we juzt didn‘t have it available to us. But we did find plenty of AP in the plurvial
records--pariicularly at the Wilcox playa.

What did the lack of AP mean? To deiermine this Martin instituted a program
of curface sampling. We were able to demonstrate on the basis of @ number of

different sorts of samples of the modern pollen rain that low AP values were com-

measurate with an ecological environment lacking tress. At high elevations we




had trees and AP. The conclusioi: was obvious: since ihe end of the last
plurvial, the arid SW has bezn arid and essentially treeless, excapt at higher
elevations. Umnlike Europe and the Easteri: US, there has been nc essential
climatic change.

Our position was immediately attacked by Antevs, who argues that our
palynological records were noi repres2ntative of paleocl:matic conditions because
they did not agree with the reconstruction offered on geological grounds. Martin
and his students, essentially myself, R. H. Hevly, P. J. Mehringer and D.Adams
have not formally argued the matter turther. We state our evidence and draw our
conclusions. We, and also C.V. Haynes (a geologist) feel that the data are not
in conflict, only the interpretaiions. The point here is that if we are correct and
there has been no post~glacial climatic change in the American Southwest as there
has been in other areas, the principle might very well apply to other time horizons.
The stratigrapher trying to correlate across great expanees of the globe will be in
trouble if climate in cne area does not change when climate in another area does.
Thus, the Souvithwestern pollen analysts' conclusions strike deep into the theoretical
position underlying traditionzl pollen analysis. We question the value of pollen
analysis in éll cases for index fossils, and we rely on C 14 rather than correlation

for dating purposes. W hat have we found out? We haven't been at it very long,
and tinere are few of us——but look &t the available recoid:

1) By use of weli-controlled surface samples, we have become able to recog~
niza variations in the pellen reccerd which are not due to climate change, but are

~Zs

cdue to distinctions in moisture balance through time. Mehringer's article (n the

feb. 19067 issue oi Kiv cshows these for the post-Wlisconsin period. It turns out




L=
that these oisture flucituations can be corvelated over broad reaches of geography.
A molisture Increase found at Tule Springs, Nevada occurs &t the same tinz ag one
recorded in SE Arizora and one recorded in the Parnamint Valley. The correlation
is supported by radiocarbon dating, and we see this in a number of cases in the
posi=¥/is:2onsin record.

}‘; The questinr of cllmatic fluctuaiion hes been thus sacvrit to ba sometaing
ci a moct poini. We can demonstrate that envircrmental changes affeciing broad
areas of the deseit lands occurred-~~who cares if we call them "climatic" so long
as we learn what they are!

3’ The records of the rest of the Quaternary are beginning to come in, and
we can‘t realy make head nor tail out of them. It is apparent--see¢ Martin (1963:_
and 1965)~-~from comparison with surface samples that since the Illinolan the flora
of the 8V has been an essentially Southwestern semi~arid flora. There is no
Eastern Woadland or California Coast pollen spectrum in the record. But what the
vegetation reconstructions mean, i.e., what climatic factors have kept the SW
flora stable, Is a quesiion we really can't answer.

‘{) Souihwestern work has demonsirated the practicability of analysis of
hishly inorganic sediments. It takes special techniques and it is necessary to
accept more gross taxonomic ldentification, but it can be done and you can get

consistant results.

S) Southwestern work has demonstirated the extreme value of surface samples
as controls on vegetation reconsiruction. We've learned that is is very hard to

outguess a pollen spectrvm. Tine center of tha Wilcox Playea--miles from any

pine and absolutely devaid of vegetation--gives a surfaca pollen record of




aboui 20% ptne. The edge of the playa, ylelding a sparse growth of the
chenopod Suedia gives only 10% pine (or less) even though it is closer o the
sources. We've learned that one of the best indices of dry conditions in N.
New Meaxico is grass pollen. A cactus-studded landscape here in Southern
Arizona does not deposit much cactus or creosote bush pollen on the surface

of the ground. Mostly you get Amaranthus (pigweed) and Fransaria (burro bush)

pollen and grass pollen, because these ara the local wind-pollinated producers.




