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| ntroducti on

For certain regions of Texas fossil pollen records of
veget ati onal change are available for reconstructing the |ast
20,000 year period. In general, the fossil pollen records Texas as
havi ng cool -1 oving and nesic vegetational zones during the full
gl acial period (22,500-14,000 years B.P.) followed by a late
gl aci al period (14,000-10,000 years B.P.) reflecting a climatic
transition to vegetation nore characteristic of drier and warnmner
climates gBryant & Hol | oway, 1985).

The full glacial to late glacial vegetational transition in
west Texas and regions of the Llano Estacado in northwest Texas,
changed from | ow el evation stands-of conifers in protected habitats
to a loss of nobst conifers and a gradual replacenent by scrub and
grasslands (Hafsten, 1961; Qdfield il Schoenwetter, 1975). In
Sout hwest Texas full-glacial pinyon and ponderosa pine stands in
canyons and south-facing slope regions were replaced by scrub
grassl ands and a nosaic of dimnishing pinyon-juniper woodl ands and
par kl ands (Bryant, 1969; Bryant & Holloway, 1985). In central Texas
t he open deciduous woodl ands were gradually replaced by parklands
of oaks and finally by grasslands and oak savannas during the m d-
to-late Hol ocene (Bryant, 1977; Larson et al., 1972).

The vegetation and climatic changes during the late glacia
period in east Texas (14,000-10,000 years B.P.) is not as well
defined as it is for nost other regions of the state. This |ack of
definition, Prinarily due to soil conditions that do not preserve
pol l en, has left many questions unanswered. As noted by Bryant and
Hol | oway, over a twenty-year period, sedinments recovered from both
archaeol ogi cal and environnmental sites have failed to provide
sufficient fossil pollen to conduct statistically valid anal yses
(Bryant & Holloway, 1985).

W believe that the absence of fossil pollen in the majority
of east Texas soils results from any of a nunber of factors.
First, the regional soils consist of oxisols and alfisols which are
characterized by their high oxidation rates and |ow percentages of

organic nmatter. Under such circunstances fossil pollen rarely
preserve well (Bryant & Holloway, 1983). Second, the high amunt of
rainfall in nost of east Texas contributes to a cyclic wetting and

dryi ng phenonenon which is known to be highly destructive to
pol l en grains. As Hol loway (1981) has denonstrated, prolonged,
cyclic wetting and drying of pollen grains structurally weakens the
outer wall (exine) and contributes to mechani cal degradation of the
entire grain. Third, the high rates ofmcrobial activity in the
leaf litter layer of nany tenperate deciduous forests, such as
those in east Texas and western Louisiana, selectively degrade sone
poll en taxa and conpl etely destroy others (Coldstein, 1960).

A few sanples of late glacial pollen have been recorded from
sediments in the Tunica HIlls region of western Louisiana.
Anal yses of those soils show they contain pollen taxa such as Picea
(spruce), Pinus gpine), _Quercus (oak), and Larix (larch);
suggesting that western Louisiana, and perhaps neighboring regions
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of east Texas, was still covered by elenments of a m xed conifer-
deci duous woodl ands during part of thelae gl acial period .
(Delcourt & Delcourt, 1977; Kolb & Fredlund, 1981). _

Bryant and Hol | oway (1985) have used pollen evidence from
nearby areas to reconstruct the vegetational changes theK bel i eve
occurred in the deci duous woodl ands in east Texas fromthe mddle
of the full-glacial through the end of the late-glacial period.
First, they see a reduction or disappearance of sone cool-|oving
plants such as Piceaglauca, corvlus (hazelnut), and Anus (alder);
and | ower proportions of Acer (maple), Betula (birch), Faaus
(beech) and Carpinus, (Arerican hornbeam in the changing forest of
thetu?te gl aci al’ per|o?.cugi%Ple% mngh this is a suspected |ncreasg
in the proportions o us (oak), Pignidambar (sweet qum), an
Pinus. P .Ebmever, Bryant  and |loway state = that  their
reconstructions are based on guesses rather than confirned evidence
based on avail able pollen records from east Texas and western
Loui si ana sedi nents.

Materials and Met hod

As requested, we exami ned 14 sedinent sanples from five cores
collected from the Karnack Quad in Texas and the O d Soda Lake Bed
in Louisiana. The procedure we used to recover fossil pollen from
these sanples was based on techniques we have found to be
successful on Quaternary-age sedinments of this type.

fossil pollen soil sanples were processed in the sane
manner so that their data would be conparable. From each sanple we
removed 20 nl of soil. To this we added a "spike" of 11,300 + 400
spores ofthe cryptogram Lycopodium to each sanple. These spores
are what palynologists refer to as "exoctics" and were added to
enable us to calculate the pollen concentration values of each
fossil_ sanple. _

The soil sanples were processed for pollen, u3|q? severa
steps. Carbonates were renoved, using concentrated hydrochloric
acid. Small rocks and coarse-grained silicates were renmoved by
swirling and decanting. This process was repeated several tines
for each sanple before the renalnln%lrocks,and | ar ge- gr ai ned
silicates were checked and discarded. I ne-grained silicates, not
renoved by decanting, were dissolved in a solution of 70%
hydrof | uoric acid. o

~ After rempval of the carbonates and silicates, each sanple was
sonicated for five mnutes ina Delta D-5 sonicator to disaggregate
Bollen fromthe remaining matrix. This was followed by a zinc
rom de heavy density seﬁaratlon used to isolate the remainin
i norganic detritus fromthe pollen. Finally, a short, weak bleac
treat ment was used to oxidize the remaining non-pollen organic

materials. _ _ _ _
Al'l sanples were stained with saffranin-0 and nounted in
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glycerin for exam nation. Identification and counting were

performed using a Nikon binocular nicroscope. Identifications of
pol I en and spore types in each sanple were checked against nodern
and fossil reference materials on tile in the Texas A&M Pal ynol ogy

Laboratory.  These include the Texas A&M Mddern Pol | en Reference
Collection and the Mbil G Pollen Reference Collection. The
poll en counts from each sanple are listed in Tables |-14.

A statistically-valid quantitative pollen count was attenpted
for each sample, as recomended by Barkley (1934) and Martin
(1963). Their studies showed that the data reliability per sanple
was over 90% when 200 pollen grains were counted, but that the 90
percentile increased only slightly after counting an additional
1,800 pollen grains. Based on these findings, we attenpted to count
200-300 individual pollen grains per sanple (excluding fungal
spores and exotic Lycopodium spores). As noted in the tables, we
were to reach suitable pollen counts in all but three sanples (V4
P-1, V4 P-3, ST10 P-2). The three sanples contained so few
preserved fossil grains that we were unable to nake reliable counts
even after viewi ng several slides of each sanple

Each fossil pollen grain was identified to the genus |evel
whenever possible. If the grain could not be differentiated from
simlar genera based on norphology, it was identified to the fanmly
level. For one taxon (Mtis) we listed the pollen type as "cf"
nmeaning that it conpares favorably with (but may not necessarily
be) the type we have named. For your use, we have also included a
sheet of photographs showi ng some of the representative taxa.

whi |l e exam ning the fossil Pollen in these sanples, we found
a high incidence of Tertiary pollen grains. They were present in
many of the sanples but exceptionally common in sanples fromthe
V3, V4 and ST12 cores. The anearance of these grains in sedinments
of late Pleistocene and Hol ocene strata strongly supports our
belief that the sedinents we examned are mxed wth, or
contam nated by, Tertiary-aged pollen from nearby sources. Because
the region of east Texas and western Louisiana is known to have
outcrops of lignites, we presune the pollen grains we found are
from weathered lignitic materials of nearby Tertiary outcrops.

Resul ts

The relative pollen counts of each sanple is presented in
Tabl es 1-14. As nentioned earlier, also provided are black and
white contact sheets of the diagnostic pollen types recovered from
these sanples. Only 11 of 14 sanples contained sufficient fossil
pol l'en to conduct statistically valid counts in excess of 200
rains
| The nmost common pollen taxa recovered in these sanples are:
Pinus (pine), Cheno-Am (a combined term used for pollen taxa in the
Chenopodi aceae fam |y and the genus Anar. ?, genera of the

Appendix C Pollen Analysis of Selected Vibracores



Asteraceae (conposite) family, Quercus (oak), genera of the Poaceae
(grass) famly, Carya (pecan and hickory), and Liquidanbar (Sweet
umj. These pollen taxa represent plants common to the indigenous
?Ioral comuni ties of east Texas and west Louisiana, and are Still
comon in that region. Many of these pollen taxa are anong the
types that would be the nost likely to remain preserved, due to
their chem cal and norphol ogi cal structure, and are anmong the types
of fossil pollen that are likely to be recognizable even after they
have undergone severe degradation. Qher taxa, such as Betula

birch), corvlius (hazelnut), Mrica (bayberry), and Carpinus
EAnerican hornbean) are types that would be less likely to remain
preserved, yet are present in small amounts in sone sanples,
especially the sedinments of the V4 core.

O her pollen types found in these sanples include Juglans

wal nut), Nyssa (bl ack. gum, Popul us oplar), _ Fraxinus(ash),
éalix (V\)A' |l ow), and M/?i (r)]ghyllunE(water (rrEJI oilf. One type, th)a
Liguidambar  (cat-tail) and/or Sarganium (bur-reed) are so simlar
nor phol ogically that we conbine these into a single category.

W were able to identify many of the Tertiary-age pollen
grains found in these sanples by conparing them with reference
material and published photographs of Tertiary pollen from reports
conducted on sedinments from other |ocales in the southern United
States. Unfortunately, sonme of the Tertiary pollen is so simlar
nmor phol ogically to taxa of Quaternary-age types that separating the
pollen into their respective tinme periods is nearly inpossible.
Some of the Tertiary pollen found in these sanples were of types
that are distinctively different from Quaternary pollen, and these
could be determ ned as being Tertiary-age contam nants. Sone of
t hese distinctive Tertiary pollen types include: Choanopollenites
Mom pites Deltoidospora, Caryapollenites, Polyatriopollenites,
| I expol | enites, Nyssapollenites, Tiliapollenites, A nus triana,
Nudopol I'is, and Synpl ocus.

During pollen counts we assign pollen grains that are broken
corroded, or degraded beyond recognition to a category called
indeterm nates. This nmeans that we believe that even wth the best
set of conparative pollen types one could find, the accurate
identification of these grains would not be possible. As noted in
the counts, the percentage frequency of indeterm nate pollen ranged
froma low of 4.5%to 17.9% Pollen |isted as unknown neans that
the grain was well preserved, but we lacked sufficient types in our
conparative collection to nake a positive identification

The pollen concentration for each sanple is a reflection of
how nmuch pollen remained preserved in each nl of sedinent.
Concentration values are wuseful because they can indicate
differences in sedinentation rates, preservation rates, and
differences in initial forest pollen dispersion and production
rates. The concentration values for these sanples ranged from
3,135 to 60,876 grains/m of sedinent.
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D scussi on

Many factors could have contributed pollen to the original
composition of the core sanples we exam ned. These factors include:
the type of pollination mechanism used by the plants in the nearb
forest, the volume of pollen produced by each of the differen
plant taxa, differences in the pollen dispersion ?attetns of nearby
plants, and the physical characteristics (i.e., the size, weight,
and aerodynam cs of the pollen) of the various pollen types that
were 8£oduced and di spersed.

ce deposited, some or all of the fresh pollen could have
been | ost due to degradation either before or after it becane
fossilized. Studies have shown that each pollen type reacts
differently to various agents of degradation. Howrapid or slow
the degradation process wll be for each pollen type will depend on
factors such as: pollen recycling, the chem cal conposition of

pollen wall, surface ornanmentation and norphol ogy patterns, and the

pollen grain's susceptibility to degradation Qy mechani cal
chemcal, or biological agents (Bryant 1978, 1988; Bryant and
Hol | oway 1983: Hol | oway 1989; O Rourke 1990).

Pol | en concentration values are used during pollen analyses to
determne the density of fossil grains in a sanple. This aspect is
general ly defined as the nunber of pollen grains recovered per unit
volune, “or weight, of sediment. The reason that fossil pollen
concentration values are reconstructed for sedinents is indicated
by the types of data this technique can provide. For exanple,

pol I en concentration values are useful indications of sedimentation
rate and can reveal the degree to which a depositional environment

may have been disturbed and/or mxed. Concentration values can
al so suggest the quality of pollen grain preservation and can
i ndi cate when the fossil pollen in a deposit may not be an accurate
representation of the original environmental conditions. _
Hal | (1981) was one of the first to suggest that sedinment

sanPIes yielding fewer than 1000 fossil pollen grains per gram of
soil were probably indicative of highly degraded conditions and
that the remaining pollen was usually so nodified that it was no
| onger useful for interpretive purposes. An exanple of this is
seen in the three sanples we examned which did not contain a
m ni mum of [ OO0+ pol | en grains per gram of sediment. _

~ Pollen concentration values comonly found in the soils of
deci duous forests, |ike those of east Texas and western Loui Siana,
can be as |low as 20,000 or reach |evels of nearly one mllion
pollen grains per gram of deposit. Thus, many of the sanples from
your cores were wWithin the expected pollen concentration val ues for
the area where they were collected. A most half (6) of the sanples
had pol |l en concentration val ues between 0-10,000 grains/ni, i ch
is considered | ow for deciduous forests. However, the |ow recovery
rate could reflect significant destruction of the pollen after it
was deposited. The renmainder of the sanples (8) had concentration
val ues that ranged between 20,900-60,876 grains/m, anmounts nore
commonly found in the soils of deciduous forests. A though only one
sanple fell below the 1000 grain limt mentioned by Hall (1981),
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the pollen concentration values of another five sanples were not
significantly high enough to consider as valid indicators of the
actual pollen record for the region. In the context of this study,
it appears that the sanples with the |owest concentration val ues
are indicative of both a nodified depositional environment and the
presence of pollen in an active state of decay. This assessment is
supported by the high levels of indetermnate pollen grains caused
by ‘severe degradati on. _

One type of pollen, Corylus (hazelnut), occurred in a nunber
of the sediment sanples, yet it conmes froma plant that no | onger
grows in east Texas or western Louisiana. Available climatic and
pol len data from other regions s%%gest this plant became extant in
t hese regions b¥ the end of the Pleistocene. Thus, the few grains
of hazelnut we tfound in a nunber of the sanples nost probably cane
fromgrains that were recycled from earlier-aged Pleistocene
sedi ments or from hazel nut gollen that nmay have been present in
sone of the nearby recycled Tertiary sedinents.

~ Based on our pollen anal¥5|s of these sanples, we do not
bel ieve that any type of reliable fossil pollen assenbl age can be
reconstructed and used for pal eoenvironmental interpretation. Wen
we conpare the radiocarbon dates with the results of our pollen
counts for various sanples we note a nunber of inconsistencies.
For exanple, what data we nmight expect to find in valid fossi
pol l en records fromthese various tinme periods does not conpare
with what we actually recovered. For exanple, sanples that are
dated as be|n% Hol ocene, or even late glacial, in age contain
pol I en types that should not be_present. ~In addition, these sanme
deposits also contain pollen grains known to be Tertiary in age.
Therefore, even in the 11 sanples which yielded statistically valid
fossil pollen counts, the information recovered is of m ninal
value. ~ Second, as stated earlier, many of the Tertiary-age and
aternary-age fossil pollen types (i.e. pine, oak, conposite,

chestnut, "hazelnut, American hornbean, etc.) look nearly identical
because these plants, and their ancestors, produced nearly
i dentical pollen types. _ _

~ Unfortunately, there is no currently known nmethod tosplit the
simlar-looking fossil pollen types of Tertiary and Quaternary-age
glants into separate categories with any degree of reliability.
hird, although we cannot be certain, we 'suspect that nost, if not
all, of the gpaternary-aged pollen in some of these sanples ma
have been destroyed and was replaced by already-fossilized fossi
Pollen that were recycled from Tertiary sources. W also suspect
hat the absence, or near total absencé, of any fossil pollen in
some of the sanples may reflect severe weathering that destroyed
not only the Quaternary-aged pollen, but also affected any recycled
Tertiary pollen that nmay have been present. _ _

The results of thi's pollen analysis are consistent with the
results exhibited by sanples we have examined in the past from
other east Texas alluvial soils. Al t hough we were unable to
reconstruct the late Cyaternar%,paleoenvlronnent, based on the
pollen record, we believe that this analysis was useful. The study
showed that the sedinents in the area are characterized by a
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mxture of Tertiary and Quaternary materials. Consequently, unless
future cores are recovered outside this m xed sedi ment zone, we
suspect future pollen studies will be simlar to those of the

present study. _ _
For your information, we have |isted general information about

sone of the pollen types found in the sanples:

1. Al nus (alder) Pinus (pine), Quercus (oak), Betula (birch)
pollen are fromplants that produce great quantities of pollen
that are normally considered less likely to be decay-
resistant. In addition, these taxa produce prolific anounts
of pollen that are widely dispersed by atnospheric w nds. As
aresult, pollen fromthese taxa are often over-represented in
the fossil pollen record and traces can often appear in small
percent ages even hundreds of mles from their. point of
di spersal .

2. The prevalence of Pinus, Quercus, carya ﬁpecan or hickory),
and Bet ul a, acconpanled by Juglans (walnut), Cast anea
(chestnut), and Fraxinus (ash), would normally be considered
types connDnIy found in the soils of a nmxed hardwood
deci duous forest. As such, they are considered key indicators
of this type of past vegetation.

3. The presence of Carpinus (American hornbean), Mrica
EbaYberry Al nus. Acer éna ple), hyssa (black gum. Sal i x

| ow)’,” Ligquidambar sweet J/ph_a_a_ngust iTolia (cat -
tail), Sparganrum (bur-reed), an Myriophyl lum (water
nilfoil) are pollen types generally associated with wet to
swanpy-type environments.

4. POACEAE (grass) pollen is a windborne type thatis often found
in many different types of environnents. G asses do not
produce as nuch pollen as some airborne pollinators, but they

Froduce | arge quantities. Unfortunately, the onIy grass
poI en grain that we can identify with certainty is nuize
(Zea). We suspect that many of the grass grains found in
these sanpl es could have come from swanp-type grasses that may
have been part of the local vegetation cover at the site.

5. The ASTERACEAE (conposites) famly is conposed of nagy ?enera
with simlar norphological features. This nakes it fficult
to differentiate between individual taxa under the |ight
m croscope. Consequently, the pollen taxa in this fanlly are
often divided into three major groups based on three major
mor phol ogi cal types. These include: the Anbrosi'a group, the
Hel ranthus group, and the Chicorium group. In general, nany
genera in the Anbrosia group are types found in drier
environnents, while the taxa in the Helianthus group are nore
conmonly found in nore nesic environnments. The Chichorium
group is also nost commonly found in nesic environnents. The
presence of small pollen percentages of these groups in these
sanpl es reflects the probable presence of these plant types in
| ocal vegetation.

6. Several types of dinoflaggelates were identified in the V4
core samples. This suggests the deposits were either forned

C9o
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while the area was a swanp or it may nean that the
di nof | aggel ates coul d have been recycled into these deposits
from nearby Tertiary deposits _
1. The | NDETERM NATE category is conposed of pollen grains that
are so badly degraded that we could not identify them on the
basi s of morphol ogi cal characteristics. These grains are
included in counts as a general guide to the quality of pollen
greservatlon in a sanple. _
he UNKNOWN category consists of those few pollen grains that
are well to fairly well preserved, but represent t¥pes we were
not able to identify. =~ W suspect that nost of these may
represent recycled Tertiary types we were not able to identify
from our collections or fromthe published sources we used

Sunmmary

If further research is planned for this study area, we
reconmmrend that the core sanpling sites should be |ocated as far
away as possible from known Tertiary outcrops. Care should also be
taken to determine if the soils of 'the region contain mxing from
Tertiary deposits. _ o

~ The reconstruction of the pal eoenvironmental conditions that
existed in Texas during the late Quaternary is an inportant goal
t hat shoul d not be abandoned. The region has a key geographic
| ocation in North Anerica because it is the crossroad between the
m xed deciduous and conifer forests of the southeastern United
States and the arid and sem-arid flora of the Anerican Sout hwest,
In addition, the region coul d have been influenced by elenments
moving up from the sem-tropical and tropical flora from Mexico and
could al'so record any late C?aternary veget ati onal movenent from
the south central portion of North Anerica into the deci duous
wood| ands. _ o

To date, very few regions of western Louisiana and no areas of
east Texas have provided well preserved pollen records dating from
the late Quatenary period. W encourage your efforts to find
suitable cores of ‘sedinents that mght provide reliable data for
this area. Hopefully, sonmeday soon we will find suitable sedinments
that will answer many of our questions about |ate Quaternary
Yegetatlonal changes in the region of east Texas and westerh

oui si ana.
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Tabl

e

1- 144

Quantitative pollen counts of sanples fromthe Karnak Quad.,
Texas and the O d Soda Lake Bed, Loui si ana.

T able 1

QUANTI TATI VE POLLEN COUNT
Dat e:

Sanple: V3 P-I

Pol len Analyst: Eri Winstein and Vaughn M Bryant, Jr.

Date: COctober 13, 1992
Total Pollen Counted: 222

Fossil Pollen Concentration per gram of sedinent: 7,909
Pollen Type Percentage
ASTERACEAE

Anbrosi a group 4.9

Hel i ant hus group 1.2

Chi chori um group .0
Carya 0.8
Cor nus 0.4
Coryl us 0.4
CYPERACEAE 1.2
Jugl ans 0.8
Li qui danbar 11.0
Myrica 0.4
Nyssa 3.3
Pi nus 29.6
POACEAE (excl. Zea) 4.1
Pol ygonum 0.8
Popul us 3.7
Quer cus 32.5
U nus 0.4
| NDETERM NATE 4.5
UNKNOVWN 0
Tot al 100. 0%
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Tabl e 2
QUANTI TATI VE POLLEN COUNT

Sampl e: V7 P-2 Dat e:

Pollen Analyst: Eri Weinstein and Vaughn M Bryant, Jr.
Date: Cctober 13, 1992

Total Pollen Counted: 222

Fossi| Pollen Concentration per gram of sediment: 70,110

pollen Type Percentage
Artem sia 0.5
ASTERACEAE

Anbr osi a group 15. 3

Hel i ant hus group 0.9

Chi chorium group .0
Carya 1.4
Coryl us 0.9
Fraxi nus 0.5
Jugl ans 0.5
Li qui danmbar 0.9
Pi nus 23.9
POACEAE (excl. Zea) 7.2
Quer cus. 27.0
Ul nus 0.5
| NDETERM NATE 19.6
UNKNOWN 0.9
Tot al 100. 0%
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Tabl e 3
QUANTI TATI VE POLLEN COUNT

sanple: V3 P-2 Date: 105 BP

Pollen Analyst: Eri Weinstein and Vaughn M Bryant, Jr.
Date: Cctober 13, 1992

Total Pollen Counted: 228

Fossi|l Pollen Concentration per gram of sedinment: 51,984
pol |l en Type Per cent age
ASTERACEAE
Anbrosi a group 3.1
Hel i ant hus group 2.6
Chi chorium group 7.0
Carya 0.9
Coryl us 0.9
Fraxi nus 0.9
Jugl ans 0.4
Myrica 0.4
Nyssa 1.8
Pi nus 40. 2
POACEAE (excl. Zea) .3
Pol ygonum 1.8
Popul us 2.2
Quer cus 30.0
| NDETERM NATE 6.1
UNKNOWN 0.4
Tot al 100. 0%
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Tabl e 4

Sample: V7 P-|
Pol l en Anal yst:

Eri
Date: October 13, 1992
Total Pollen Counted:

QUANTI TATI VE POLLEN COUNT

Date: 840 BP

Wi nstein and Vaughn M Bryant, Jr

Fossil Pollen Concentration per gramof sediment: 41,230

pollen Type
Acer

Al nus

ASTERACEAE
Anbrosia group
Hel i ant hus group
Chi chori um group

Carya

Fr axi nus

Li qui danbar

Nyssa

Pi nus

POACEAE (excl. Zea)

Quer cus

Ul nus

| NDETERM NATE
UNKNOWN

Tot al

Per cent age

e

O PP
O B N O U1 0 0 oo ok~

37.

22.

25.

oo

100. 0%
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T abl 11
a © QUANTI TATI VE POLLEN COUNT

Sample: V4 P-3 Dat e:

Poll en Analyst: Eri Winstein and Vaughn M Bryant, Jr.
Date: October 14, 1992

Total Pollen Counted: 64

Fossil Pollen Concentration per gram of sedinent: 24, 320

Bl l en Tvpe Nunber of G ains

ANACARDI ACEAE 2

API ACEAE 8

ASTERACEAE
Ambr osi a group
Hel i ant hus group
Chi chori um group

Berchem a

Car pi nus

Cast anea

CYPERACEAE

Fagus

Myri ophyl | um

Nyssa

Pi nus

POACEAE (excl. Zea)

Quer cus

Runmex

Tillia

— = 00 OO N P kP P P B OOk O N

| NDETERM NATE 16
UNKNOWN 17

Tot al

Appendix C Pollen Analysis of Selected Vibracorrs



Table 12
QUANTI TATI VE POLLEN COUNT

Sanpl e: V4 P-| Dat e:

Poll en Analyst: Eri Winstein and Vaughn M Bryant, Jr.
Date: Cctober 14, 1992

Total Pollen Counted:

Fossi|l Pollen Concentration per gram of sedinent: 3,135
oe I : ] }
ASTERACEAE
Anbrosia group 1
Hel i ant hus group 0
Chi chori um group 0
CHENOPODI ACEAE + Amar ant hus 2
Li qui danbar 1
POACEAE (excl. Zea) 1
Typha/ Spar gani um 2
| NDETERM NATE
UNKNOWN 2
Tot al
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Tabl e 13

QUANTI TATI VE POLLEN COUNT

sanple: V4 P6 Dat e:
Poll en Analyst: Eri Winstein and Vaughn M Bryant, Jr.

Date: October 14, 1992
Total Pollen Counted: 22b

Fossil Pollen Concentration per gram of sedinent: 20,900

Pollen Type

Al nus
ANACARDI ACEAE
APl ACEAE
ASTERACEAE
Anbrosia group
Hel i ant hus group
Chi chori um group
Bet ul a
BRASSI CACEAE
Car pi nus
Carya
Cast anea 1
CHENOPODI ACEAE + Amar ant hus
Coryl us
CYPERACEAE
ERI CACEAE
Fr axi nus
LAM ACEAE
Myrica
Hyri ophyl | um
Pl cea
Pi nus
POACEAE (excl. Zea)
Quer cus 1
Rhus
Runmex
Sal i x
Typha/ Spar gani um

| NDETERM NATE
UNKNOWN

Tot al 100.
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Tabl e 114
QUANTI TATI VE POLLEN COUNT

Sanpl e: ST12 P2 Dat e:

Pollen Analyst: Eri Winstein and Vaughn M Bryant, Jr
Date: October 14, 1992

Total Pollen Counted: 228

Fossil Pollen Concentration per gram of sedinment: 30,490

Pollen Type Per cent age

Acer

ASTERACEAE
Anbrosia group
Bel i ant hus group
Chi chorium group

Car pi nus

Carya

Cast anea

Jugl ans

Li qui danmbar

Myri ophyl | um

Nyssa

Pl nus

POACBAB (excl. Zea)

Popul us

Quer cus

Sal i x

Typha/Sparganium

U nus

=
MO CUNNWNRWOWOO RO Hw O

N

| NDETERM NATE
UNKNOWN

Tot al 100. 0%
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