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ABSTRACT
 

POST-GLAOAL VEGETATIONAL HISTORY Of
 

THE GREAT BOG, BELGRADE, MAINE
 

By John P. Dawson 

A 6-m vibracore taken from the Great Bog in Belgrade, Maine, was 

sampled for pollen analysis at 10-cm intervals. Samples were processed in the 

laboratory using standard techniques developed by Faegri and Iversen. The 

sediment in the sample was reduced to a residue of pollen which was 

mounted on microscope slides. A minimum of 300 pollen grains was 

identified and counted at each level using a compound microscope at 400x 

magnification. Five radiocarbon dates were taken from the core at 

stratigraphic boundaries. Lastly, pollen concentration and pollen 

accumulation rates were calculated. 

The uppermost 3.8 m of the core is fine peat; this overlies 1.5 m of 

lacustrine clay below which are additional organic deposits. Approximately 

1.5 m of silty day was lost from the bottom of the core during coring. 14C 

dates from above and below the clay are statistically equivalent, suggesting 

very rapid deposition; a basal date on the core is also statitically equivalent in 

age , but is probably contaminated. Rapid deposition of the clay could have 

been caused by mass wasting or upland denudation. Dramatic erosion of the 

uplands could be caused by clearing of vegetation by a forest fire, but this is 

not supported by any significant ,charcoal in the core. Additional work is 
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planned to delimit the areal extent of the clay unit and resolve the apparent 

dating anomalies in the lower core. 

Although the post-glacial pollen record generated in this study at Great 

Bog is incomplete, it is highly detailed. The pollen record indicates that the 

Great Bog was an open embayment of Great Pond from 8,500 to 6,500 b.p. The 

change in the aquatic vegetation at the site from the open-water taxa Nuphar, 

Nymplwea, and Brasenia to Eriocaulon and abundant Sphagnum spores 

suggests that the water level at Great Bog may have dropped and subsequently 

allowed a Sphagnum rnat to develop. It is possible that this occurred at the 

same time as a mid-Holocene drop in water level of lakes throughout Maine. 

Pinus dominated the regional vegetation also until 6,500 b.p . when 

Tsuga and Fagus appeared in significant percentages. Tsuga had a temporary 

demise around 4,000 b.p. that is recorded regionally and was possibly caused 

by a pathogen. At 30-cm depth, there was an increase in Ambrosia, which 

reflects agricultural clearing at the start of European colonization of this 

region. 
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INTRODUCTION 

The post-glacial vegetational history of central Maine is only known 

from a few detailed pollen records (Figure 1 and Table 1). Pollen analyses 

performed in Maine during the 1940s and 19505 (Deevey, 1951; Potzger and 

Friesner, 1948; Graham, 1948) did not have radiocarbon dates to aid in 

reconstructions of the timing in the changes in the post-glacial vegetational 

history, nor were they as detailed as more recent research (Anderson ei al., 

1992; Davis et al., 1975). 

Today, the vegetation at the Great Bog is highly variable from one area 

to another. Ferrini (1995) studied the pollen in 12 surface samples from Great 

Bog. She was able to show that the modern pollen rain at Great Bog is 

statistically the same at all sites, despite the variability in the vegetation 

throughout the bog. This implies that any changes in the pollen record of 

major taxa at Great Bog will represent changes in the regional vegetation and 

not small variations in the local vegetation. Although the pollen record 

reflects changes in the regional vegetation, elements that make up the local 

vegetation do appear as minor elements in the record. These plants (aquatics, 

heaths, etc.) produce very little pollen compared to upland plants, so their 

long-term presence or absence can be the only basis for interpretation. More 

to the point, any minor to moderate fluctuations in pollen percentages of 

open-water aquatics cannot be interpreted with any certainty. 

The primary objective of this study was to obtain a well-dated and 

detailed post-glacial pollen record at Great Bog that could augment existing 

records in central Maine. Along with the changes in the regional vegetation, 

it is hoped that changes in the vegetation at Great Bog itself can be understood 



better. The final objective of this study was to understand better the 

stratigraphy of Great Bog. 
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Figure 1: Map of Maine showing selected sites that are mentioned in this paper. Site 1 is the 
location of this study at Great Bog, Belgrade. See Table 1 for description of each site. 
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Table 1: List of sites in figure 1 with their locations and references. 

SITE LOCATION REFERENCES 

1 Great Bog. Belgrade This Study 

2 Muddy Pond, Oakland Deevey, 1951 

3 Gould Pond, Sidney Deevey, 1951 

4 Moul ton Pond, near Bucksport Davis et aI., 1975 

5 Gould Pond, Dexter Anderson ei al., 1992 

6 Orono Bog, Orono Graham, 1948 

7 W. Rockport Bog ,W. Rockport Potzger & Friesner, 1948 

8 Mullins Pond, Camden Potzger & Friesner, 1948 

9 Mt. Megunticock Bog, Camden Potzger & Friesner, 1948 

10 Keith's Heath, MDI Potzger & Friesner, 1948 

11 Morrison's Heath, MOl Potzger & Friesner, 1948 

12 George's Heath, Franklin Potzger & Friesner, 1948 

LOCATION AND DESCRIPTION OF STUDY SITE 

Great Bog is located in Belgrade, Maine, bordering Great Pond, and 

covers an area of 0.5 square miles. It is approximately 1.5 miles long (north to 

south) and 0.5 miles wide (east to west). It is bordered to the west by Horse 

Point, an esker segment, and to the east by Bickford Hill (Figure 2). Great Bog 

may have been created through a process called paludification, in which the 

boundaries of a lake are flooded due to climate or geologic change (BOFEA, 

1991). 
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The vegetation in Great Bog today mainly consists of a Sphagnum mat 

Figure 2: A map of Great Bog, which is adjacent to North Bay of Great Pond. The ''X'' marks 
the approximate location from which the core was taken. (Adapted from the USGS Rome, 
Maine 7.5-minute quadrangle with scale 1: 24,0000.) 

with Osmunda cinnamomea (cinnamon fern), Picea manana (black spruce), 

Nemopanihus mucronatus (mountain holly), and Chameadaphne catqculata 

(leatherleaf). The uplands immediately around the bog are covered mostly by 

Tsuga canadensis (hemlock) and Pinus strobus (white pine) with 
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Lycopodium spp. (dub mosses), Betula spp. (birch), Corflus sp, (filbert), 

Osmunda cinnamomea, and Acer rubrum (red maple). Acer saccharum, 

(sugar maple), Quercus rubra (red oak) and Fagus grandifolia (beech) are 

major hardwoods farther away from the bog margins. 

METHODS 

Field Methods 

In the summer of 1993, Assistant Professor Paul Doss and students 

from the Colby College Department of Geology collected a 6-m core from 

Great Bog using vibracoring techniques (Thompson et al., 1991). For 

vibracoring, a concrete vibrator is used to make an oscillation in a 3D-ft 

section of 3-inch diameter aluminum irrigation pipe while it is held upright 

with the aid of a l4-ft tripod. The base of the pipe liquefies the sediment 

below it and sinks into the ground under its own weight. Afterwards, it was 

capped off at the top and removed from the ground. While in the field, the 6­

m core was cut into smaller sections, sealed, and transported to the laboratory. 

Laboratory Methods 

In the laboratory, the irrigation pipe was cut lengthwise using a circular 

saw. The core was sampled at lO-cm intervals and two to three cubic 

centimeters of sediment removed at each level using a paring knife. To 

avoid contamination by airborn particles in the laboratory the surface layer at 

each level was scraped off before extracting the sample. In addition to this, 

five samples for radiocarbon dating were taken at the major stratigraphic 

boundaries: at the bottom of the core, at the bottom of the day unit, at the top 

of the day unit, at the 1.93-m depth, and at the OA2-m depth, where there was 
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a slight change in the coloration of the peat unit. All samples were placed in 

sterile plastic bags, sealed, and stored in a refrigerator until final processing. 

The sediment samples were processed in the laboratory using 

techniques developed by Faegri and Iversen (1989) which reduce the volume 

of the sediment down to a pollen-rich residue. The basic steps are: 

1) dissolve the amorphous organic decomposition products with 5%
 

potassium hydroxide in a boiling water bath for 10 minutes,
 

2) remove particles larger than pollen grains by coarse sieving with
 

a 250~m mesh,
 

3) dissolve any carbonates with 10% hydrochloric acid in a boiling
 

water bath for 10 minutes,
 

4) dissolve silicates with 48% hydrofluoric acid in a boiling water
 

bath for 30 minutes, and
 

5) dissolve some of the cellulose through acetylation, a process that
 

uses a mixture of one part suJfuric acid and nine parts acetic anhydride,
 

in a boiling water bath for five minutes.
 

Samples that were composed mostly of clay were sieved using a 10~ mesh 

(Cwynar et al., 1979), and were treated by hydrofluoric acid in a boiling water 

bath for one to two hours. The remaining residue of mostly pollen was 

mounted on microscope slides. Due to expected low pollen abundance's in 

the clay unit, samples were processed only at the top, bottom, and 

approximate middle of this unit. 

In order to compute pollen accumulation rates, the initial volume of 

the sample, the final volume of the sample, and the amount of sediment 

placed on each slide were recorded. Final residues were kept in a tert-butyl 
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alcohol (TBA) at a ratio of one part sample to three parts TEA (1:1 for the 

levels 1-50 ern). There were approximately 4.17 ul (7.14 ul for samples 1-50 crn) 

of sediment in each drop placed on the study slides, based on measurements 

made in the laboratory that counted the number of drops of residue there are 

in a milliliter. 

Pollen grains in each sample were identified and counted using a 

binocular compound microscope at 400X magnification. A modern reference 

collection and various guides and keys were used to help in the identification 

of pollen grains (Kapp, 1969; Moriya,1976; McAndrews ei al., 1973). Samples 

were examined until a minimum of 300 pollen grains were identified and 

counted . The number of identified non-aquatic pollen grains was used as the 

basic pollen sum, from which were to calculated the percentages of different 

pollen and spore types in each sample. At first, all of the pollen grains on the 

microscope slide were identified and counted, because pollen accumulation 

rates were being computed. This proved to be very time consuming since 

some slides had 1,000 to 2,000 pollen grains on them. To avoid having to 

count 1,000 to 2,000 pollen grains, only one-half or one-quarter of a slide was 

examined. In addition to identifying and counting the pollen in the samples, 

charcoal was examined for any qualitative changes throughout the core. 

The computer program TILIA was used to create a pollen diagram, to 

calculate the pollen accumulation rate, and to perform a cluster analysis on 

the data. Microsoft Excel was used to record the raw pollen counts and to 

calculate pollen concentrations in the samples (see Appendices). To calculate 

the pollen concentration the following formula was used: 

Pc = L PJ ( Os x TId x sed ) x Vf J Vi 



Figure 3: The basic stratigraphy of the core showing location of the radiocarbon dates. 

centimeters respectively. Finally, average sedimentation rates were calculated 

based on sediment thickness between the radiocarbon dates. 
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Where Pc is the pollen concentration (number of pollen grains per cubic 

centimeter of sediment), L P is the basic pollen sum, I1.s represents the 

percentage of the microscope slide counted, nd is the nwnber of drops on the 

slide, sed is the number of cubic centimeters of sediment in each drop, and Vf 

and Vi represent the final and initial volumes of the sample in cubic 
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Results 

Stratigraphy of the Core and Radiocarbon Dates 

At the bottom of the core there is approximately 60 an of clayey organic 

sediments (Figure 3). Around 5.4 m a transition from the clayey organic 

sediment to a lacustrine clay begins and ends around 4.9 m where the organic 

component of the sediment declines. Overlying the day is another transition 

layer from 3.8 m to 3.6 m into a peat unit at the top of the core. 

While extracting the core from the bog, it was estimated in the field 

that approximately 1.5 rn of silty day was lost from the end of the core. This 

probably broke off at a stratigraphic boundary. Another core taken from Great 

Bog at a location that was closer to the margin than the core used in this study 

has a thicker unit of clay in it (Doss, personal communication). 

Due to rapid drying in the laboratory, the core contracted about 10 em 

before sampling was completed; therefore the sample marked 590 em probably 

represents 600 em. 

Table 2: Table of radiocarbon dates for Great Bog core. Dates are based on the Ubby half-life 
of 5568 years; ages are ± 1 0'. 

TELEDYNE Sample Depth Age in Years 

Sample number (em) ~14C B.P. 

1-17,827 42.0 - 43.0 146 ±8 1270 ± 80 

1-17,828 193.5 - 195.0 513 ± 7 5780 ± 120 

1-17,829 360.5 - 363.5 657±8 8590 ± 200 

1 - 17,830 538.0 - 540.0 658 ±9 8620 ± 240 

I-17,831 588.0 - 590.0 645±9 8320 ± 240 
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An average sedimentation rate of 0.331 mm/yr. was calculated between 

the top of the core and the radiocarbon date at 0.42-m depth, an average 

sedimentation rate of 0.335 rom/yr. was calculated between the radiocarbon 

date at 0.42-m depth and the radiocarbon date at 1.93-m depth, and an average 

sedimentation rate of 0.594 mm/yr. was calculated using the radiocarbon date 

at 1.93-m depth and the radiocarbon date above the clay unit at S.38-m depth. 

All ages for the major changes in the pollen record were estimated using 

these average sedimentation rates. With the standard errors included the 

bottom three radiocarbon dates (1-17,829 to 1-17,831) are statistically the same. 

The Pollen Record 

In the pollen record at the bottom of the core, Nuphar (pond lily), 

Nsjmphaea (water lily), Potamogeion (pondweed), Brasenia (watershield), and 

Cyperaceae (sedges) are present (Figure 4). The total for these aquatics at the 

bottom of the core is between 2.5% and 8% of the basic pollen sum up until 

the 5.4-m depth, at the beginning of the transition from the organic unit to 

the clay unit, where the percentage drops. Above the clay unit the aquatics 

increase again. 

At the 2.3-m depth Sphagnum appears in the record. There is an 

overlap between the open-water aquatics and the Sphagnum until the 2.0-m 

depth where the total percent of the aquatics declines to less than 2%. This 

overlap is mainly due to the presence of Eriocaulon (pipewort), and this is the 

only time this pollen taxon is present in the record. Sphagnum is present in 

varying percentages throughout the rest of the pollen record. In addition to 

Sphagnum, Myrica (sweet gale) and Ericales (e.g. bog laurel and Labrador tea) 
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are present in the record from the 2.3-m depth to the top of the core. Finally, 

Osmunda is sporadically present in the record in low abundance. 

Early in the pollen record Pinus is present in percentages ranging from 

45% to 80%. Quercus (oak) is also found in the record early on, but in 

percentages ranging from 4% to 10%. At the 3.6-m depth, Betula declines 

from greater than 10% to less than 5%. Picea is aJso present early in the 

pollen record, but without any dramatic changes. Hardwood taxa such as 

Acer, Ulmus (elm), Corylus and Fraxinus (ash) are aJso present throughout 

the pollen record. Populus (poplar) is also present throughout the core, but in 

values less than 2.5%. 

At the 2.3-m depth Pinus and Quercus decline and there is a dramatic 

increase in Tsuga percentages. Along with the increase in Tsuga, Betula 

increases and Fagus (beech) appears for the first time in the record in 

significant abundance. Tsuga has a peak at the 2.1-m depth with subsequent 

decline from 1.3 to 0.9 m. There are increases in Pinus and the total 

nonarboreal pollen during the Tsuga decline. With very low percentages, 

Caryn (hickory) and Tilia (linden) are present in the upper part of the record. 

At the 3D-em depth, there is a spike in Ambrosia, Poaceae (grasses), 

Tubuliflorae (e.g. Aster or goldenrod), and Liguliflorae (e.g . dandelion) with 

declines in Pinus, Picea, Tsuga, Fagus, and Fraxinus . Poaceae has a secondary 

spike at the top of the core along with a small increase in percent for Pinus, 

Picea, and Tsuga and decline in Ambrosia . Fagus and Fraxinus do not have 

any subsequent increases. 

Pollen Concentration and Pollen Accumulation Rates 

The pollen concentration (Figure 5) throughout the core is highly 
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Figure 5: The change in the pollen concentration (# pollen grains/em3 of sediment) in the record. 

variable. There is a dramatic decline in pollen concentration in the clay unit 

starting at the S.2-m depth. Following this decline, there is a rapid increase in 

the pollen concentration at 3.6 m which is followed by a decline. There are 

also peaks in the concentration at 2.3 rn, 1.7 rn, 1.2 In, and 0.7 m . After the 

final peak at 0.7 m. the pollen concentration continually decreases to the top 

of the core. Overall, the pollen concentration seems to increase with depth in 
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the core, except in the clay unit where concentrations were orders of 

magnitude lower than in the organic sediments. 

Because the bottom three radiocarbon dates are statistically the same, 

pollen accumulation rates were only calculated above 3.6 m (Figure 6). For 

the overall accumulation rate, there are peaks at 2.3 m. 1.2 m, and 0.7 m with 

the rest of the graph being relatively unchanging. For the last 0.5 m the 

pollen accumulation rate has very low values. 

The pollen accumulation rates follow the same general trends as the 

pollen percentages for the major taxa in the record. Pinus has a high 

accumulation rate until 2.3 m where it starts to decline. Betula has a low 

accumulation rate until the 2.3-m depth where it increases along with an 

increase in the accumulation rate for Poaceae. The Tsuga accumulation rate 

starts to increase at the 2.5-m depth and peaks around the 2.3-m depth with a 

subsequent decline from 1.5 to 0.9 m. During the Tsuga decline, there are 

increases in Pinus and the total nonarboreal pollen accumulation rates. At 

the 0.3-m depth, there is an increase in the Ambrosia accumulation rate with 

drops in rates for Pinus, Tsuga, Betula, and Fagus. Finally, at the very top of 

the core rates for Pinus, Tsuga, and Poaceae increase, and Ambrosia decreases. 

DISCUSSION 

The Clay Unit 

The post-glacial sedimentation record at Great Bog is unusual for 

Maine. It has an organic unit that was deposited around 8,500 years ago, based 

on the radiocarbon dates. On top of this organic unit there is a lacustrine clay 

unit, which in turn is overlain by a peat unit. 
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The bottom three radiocarbon dates are statistically the same (Table 2). 

The date above the clay unit and the date below the day unit are believable, 

because it is conceivable that an inorganic unit could be deposited very 

rapidly. Very low pollen concentration (Figure 5) throughout the clay unit 

supports this interpretation. The basal radiocarbon date is highly suspect, 

because the radiocarbon dates suggests rapid deposition of the O.6-m organic 

unit at the bottom of the core, yet sediments such as this are usually deposited 

over a longer period of time. The sample submitted for analysis was most 

likely contaminated by younger organics from the higher in the core during 

coring operations in the field. 

The rapid deposition of the clay unit could have been the result of a 

slumping of the uplands. Another core taken closer to the margin of the bog 

than the core in this study had a thicker unit of clay and supports this 

hypothesis (Doss, personal communication). It is interesting to note that 

Horse Point, an esker segment, does not have any the marine Presumpscot 

clays on it (Mostoller, 1994), which are typically found in the stratigraphic 

record throughout lowland coastal Maine (Bloom, 1963; Stuiver and Borns, 

1975). Therefore, the clay unit found in the stratigraphy of Great Bog could 

have originated from Horse Point to the west of the bog. Also, rapid erosion 

of the uplands around the bog can be the result of a forest fire that may have 

destroyed the vegetation. This is, however, not supported by the sparse 

charcoal evidence in the core. Overall, it is difficult to interpret charcoal data 

from any core, since presence of charcoal could represent local or regional 

forest fires, but a high abundance of charcoal would likely represent a major 

fire in the region. In the record at Great Bog, there does not appear to be a 
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peak in charcoal abundance at the same time as the start of deposition of the 

clay unit.' 

Development of Great Bog 

Great Bog has had an exciting history over the past 8,500 years. Early in 

the pollen record Nupltar , Nymphaea, Poiamogeion, and Brasenia were 

present, which indicates that Great Bog had open water and was relatively 

shallow. In fact, Great Bog was an open embayment of Great Pond. 

Around 6,500 b.p. Eriocaulon appears in the record with the first 

appearance of Sphagnum . At the same time, Nupliar, Nsrmphaea, and 

Brasenia disappear from the record. Eriocaulon, since it is a submergent 

aquatic, exists in very shallow water depths or very clear bodies of water, 

while Nymphaea, Nuphar, and Brasenia, which are emergent aquatics, can 

exist in slightly deeper waters. Eriocaulon is found in Great Pond today in 

water depths up to 2 m. The presence of Eriocaulon indicates that it is 

possible that the depth of the water in Great Bog had decreased. This could be 

caused by the natural process of sediment filling in the lake or by a mid­

Holocene lake level drop recorded in some lakes of Maine between 6,700 and 

8,800 b.p, (Northrop, 1995). The latter possibility is consistent with late-glacial 

arid conditions seen in eastern North America prior to 6,000 b.p, (Harrison, 

1989). Whatever the case may be, a decrease in water depth in the basin 

undoubtedly helped facilitate the development of the Sphagnum mat. 

Eriocaulon, along with other aquatics at the site, disappeared around 

6,000 b.p., which indicates that the Sphagnum mat of the bog had completely 

closed in. The small tree and shrub zone at Great Bog, which is typically 

found at the margin of most bogs today, started to develop with the 

appearance of Myrica and Ericales. 



18 

Regional Vegetation 

By visually inspecting the diagram (Figure 4), zonation of the major 

trends in the vegetation was made. The period where Pinus has high 

percentages, from the bottom of the core to the 2.3 m depth, was named Zone 

GB-1. A subzone of this, GB-2A, marks the brief decline in Betula. Zone GB-2 

is marked by maximum values for Tsuga, and Zone GB-3 starts at the decline 

of Tsuga and ends with the start of Zone GB-4, where the abundance of Tsuga 

increases again. The final zone, GB-5, is from the 0.3-m depth to the top of 

the core, where Ambrosia dramatically increased. The cluster analysis that 

was performed using TILIA supports this zonation. 

The pollen record at Great Bog starts with Zone GB-l which represents 

a conifer-hardwood forest with high amounts of Pinus and Quercus. Also, 

Ptcea had relatively low percentage ofabundance during this period. This 

zone can be correlated to Zone IIA at Moulton Pond (Davis et al., 1975), to the 

White Pine and Hardwoods Zone at Gould Pond (Anderson et al., 1992), and 

to the "pine period" zones of early researchers (Deevey, 1951; Graham, 1948; 

Potzger and Friesner, 1948). Dilling this period the climate in the region 

could have been warm and dry. Davis ei al. (1975) also suggested that Pinus 

could also be found at locations where the soil is poor, since it is a pioneer. At 

Moulton Pond the "p ine period" lasted from 9,700 to 7,100 b.p., whereas at 

Gould Pond it lasted from 10,550 to 7,300 b.p. Around 8,600 b.p., at the 

beginning of Subzone GB-1B, Betula declines in abundance in the region. 

This decline in Betula is seen in all locations in Maine (Anderson et al., 1992; 

Davis and Jacobson, 1985; Davis ei al., 1975; Deevey, 1951; Graham, 1948; 

Potzger and Friesner, 1948). At Great Bog, the end of this period came at ca. 

6,500 b.p. 
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At the start of Zone GB-2, about 6,500 b.p., Tsuga and Betula increased 

in abundance as Pinus declined . Also, Fagus appears in the record for the first 

time in significant amounts. This period could represent a time when the 

climate in the region was cooler and more moist than earlier. This zone 

correlates well with Zone II (7,100 - 4,700 b .p.) at Moulton Pond and the early 

part of the hemlock and hardwood zone (7.300 - 200 b.p.) at Gould Pond. 

In Zone GB-3, Tsuga experienced a dramatic drop in abundance 

between 4,000 and 2,700 b.p. At the same time Pinus, Poaceae, and other taxa 

show slight increases, which were probably due to space being opened up in 

the forest for them to grow during the Tsuga demise. Some researches 

attribute this demise of Tsuga to a pathogen that is similar to the chestnut 

blight and Dutch elm disease of modern times (Allison ei al., 1986), but 

almost none of the studies in Maine mention this as a cause. In fact many 

believe that this was just a change to warmer and drier climates (Deevey, 

1951; Graham, 1948) while others neither attributed much importance to it 

(Davis ei al., 1975) or did not know what to make of it (Potzger and Friesner, 

1948). 

This decline in Tsuga at Great Bog apparently occurred more recently 

than at other sites in Maine, where it was recorded from 5,500 to 4.300 b.p. 

(Anderson et al., 1992; Davis et at., 1975). However, this discrepancy could 

merely be a reflection of errors in estimated timing based on the calculated 

average sedimentation rates. In general, deposition and compaction of 

sediments are non-linear processes and discrepancies in the estimated dates 

can be attributed to this. With additional radiocarbon dates, it would be easier 

to estimate sedimentation rates and hence the time when the changes 

occurred, or to date the critical horizon directly. 
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As for correlation of Zone GB-3 to other pollen records, neither Davis 

et al. (1975) nor Anderson ei al. (1992) make a zonation that includes the 

decline in Tsuga. Davis et al. (1975) do have Zone III that lasted from 4,700 to 

200 b.p., which extends from approximately the middle of the Tsuga demise to 

the beginning of the European period. 

In the Great Bog record, when Tsuga increases in abundance again and 

Pinus and Poaceae decrease, Zone GB-4 begins. This period lasted from 2,700 

to 200 b .p. and is marked by the forest returning to the composition it had 

before the Tsuga demise. At the end of this time period there is a peak in 

Ambrosia and a smaller peak in Poaceae. Concurrently, most of the arboreal 

taxa experience decreases in abundance. This is typically interpreted as the 

beginning of European colonization of this region around 200 b.p., when the 

forests were cleared for agriculture. Sedimentation rates yielded a date of 

around 900 b.p . for the peak in Ambrosia, but this inconsistency in the date is 

likely due to differential compaction of the sediments. 

Lastly, at the top of the core, there were slight increases in Pinus and 

Tsuga, which indicates that the forests started to return their condition during 

pre-European times as agriculture declined in the latter half of the twentieth 

century. In addition to this, Ambrosia drops and Poaceae has a large peak in 

percentage, which could reflect the growing dominance of dairy pasture and 

hayfields as agricultural practices shifted in the past half-century to 

dominance by dairying. Ambrosia does not flourish in such relatively stable 

herbaceous environments, but Poaceae, Tubuliflorae, and Liguliflorae do. 

The pollen record at Great Bog does not represent all of post-glacial 

time even for this local area. Radiocarbon dates on wood fragments taken 

from kettles near Horse Point suggest that this area was ice-free as early as 

12,000 b.p . (Stuiver and Borns, 1975). The basal radiocarbon date on the Great 
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Bog core is about 8,300 b.p. , but correlation of the pollen record at Great Bog to 

other sites in Maine (Anderson ei al., 1992; Davis et al., 1975) suggest that the 

basal sediments in the core could be as old as 10,500 b.p. or as young as 9,000 

b.p. 

Transitions of the Forests 

Generally, pollen accumulation rates can let a researcher know when 

the forest have started to change while the pollen percentages only reflect 

what the relative composition of the forest at a giving time (Faegri and 

Iversen, 1989). At Great Bog, the pollen accumulation rates basically follow 

the same major trends as the pollen percentages. Therefore, the forests in 

Maine do not experience rapid changes and in fact, they slowly change from 

one type to another. 

An instance when the forests appear to change rapidly is at the 

beginning of Zone GB-2 around 6,500 b.p., when Tsuga increased. Here the 

pollen accumulation rate of Tsuga started to increase and actually peaked 

earlier than in the pollen percentages. Also, during the Tsuga demise and 

subsequent revival, most of the major elements in the forests, including 

Pinus and Betula, had accumulation rates that rapidly increased. Pollen 

accumulation rates peak for Ambrosia and Poaceae during European 

colonization of this region, while accumulation rates for Tsuga, Pinus, Betula, 

and hardwood taxa have decreased. 

CONCLUSIONS 

The stratigraphy of Great Bog is unusual for post-glacial sediments in 

Maine in that there are organic-rich sediments benea th a thick lacustrine clay. 
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Radiocarbon dates and low pollen abundance suggest that this clay unit was 

very rapidly deposited. This local anomaly could have been due to mass 

wasting or upland denudation. Forest fires, that would result in clearing of 

the vegetation in the uplands around Great Bog, making the sediments more 

susceptible to erosion, but are not supported by definitive charcoal evidence 

in the record. 

The basal radiocarbon date on the sediment and pollen records is about 

8,300 b.p. Correlation to other pollen records in the region (Anderson et al ., 

1992; Davis et al ., 1975) suggest that the true basal age is probably at least 9,000 

b.p., but no older than 10,500 b.p. 

Presence of open-water aquatics, such as Nuphar, Nsjmphaea, and 

Brasenia , indicates that Great Bog was an open embayment of Great Pond, up 

until 6,500 b.p. when a Sphagnum mat developed. A change from Nuphar , 

Nymphaea, and Brasenia to Eriocaulon could possibly be caused by a mid­

Holocene lowering of lake levels throughout Maine (Northrop, 1995). It took 

about 500 years for the Sphagnum mat to become complete, as indicated by 

the disappearance of open-water aquatics . 

The pollen record indicates that the region around Great Bog was 

dominated by Pinus and Quercus up until 6,500 b.p.. when Tsuga, Betula, 

Fagus and other hardwoods increased in abundance and the Sphagnum mat 

developed. From 4,000 to 2,700 b.p. Tsuga experienced a demise in prevalence 

in the regional vegetation, while Pinus and Poaceae increased in abundance . 

This decline in Tsuga could be the result of a pathogen that attacked only this 

taxon in the forest (Allison ei al., 1986). This demise of Tsuga at Great Bog is 

later than at other sites in Maine (Anderson et. al., 1992; Davis ei . al., 1975). 

Tsuga had a subsequent increase in abundance, while Pinus and Poaceae 

declined. 
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At 30 em depth, Ambrosin peaked in abundance along with Poaceae. 

This represented the beginning of European colonization in the area. 

Average sedimentation rates suggest that this occurred 900 b.p., but the 

average sedimentation rates are undoubtedly in error over this brief section 

of the core due to differential compaction of the sediments in the record. 

Peaks in Pinus, Tsuga, and Poaceae and an Ambrosia decline within the last 

50 years record the historical agricultural shift from row crops to production 

of hay and pasture, with reforestation of much previously farmed land. 

Each of the zones at Great Bog, which represent major changes in the 

regional vegetation, correlate well with other pollen records in central and 

coastal Maine. The changes in the regional vegetation around Great Bog 

apparently occurred later than at other sites in Maine (Anderson et al., 1992; 

Davis et al., 1975) . 

Pollen accumulation rates in the record do not show many rapid 

transitions from one forest to another. During the changeover from a Pinus­

and Quercus-dominated forest to a Tsuga and Betula forest, pollen 

accumulation rates are very high. Also, during European colonization, the 

accumulation rates are relatively high and indicate that the forests rapidly 

changed to adjust for deforestation. 

Overall, the pollen record at Great Bog does not represent all of the 

post-glacial vegetational history, but the record obtained is highly detailed and 

reasonably well-dated. Future research needs to be done at Great Bog to 

delimit the areal extent of the clay unit in the stratigraphy, to resolve the 

question of the problema tic basal radiocarbon date, and to obtain a complete 

post-glacial pollen record. In addition to this, more modern palynological 

studies need to be performed in Maine in order to understand better the 

dynamics of the post-glacial vegetational history in the region. 



24 

REFERENCES OTED 

Allison, T. D., Moeller, R. E., and Davis, M. B. 1986. Pollen in laminated 
sediments provides evidence for a mid-Holocene forest pathogen 
outbreak: Ecology, v. 67, p. 1101-1105. 

Anderson, R. Scott, Jacobson G. L. [r., Davis, R. B., and Stuckenrath, R. 1992. 
Gould Pond, Maine: late-glacial transitions from marine to upland 
environments: Boreas, v. 21, p. 359-371. 

Bloom, A. L 1963. Late-Pleistocene fluctuations of sea level and postglacial 
crustal rebound in coastal Maine: American Journal of Science, v. 261, 
p.862-879. 

BOFEA (Biologists Organized For Ecosystem Assessment). 1991. A Resources 
Inventory and Impact of Great Bog and the Horse Point Delta/Esker 
System: Unpublished Manuscript by Biology 493 (Problems in 
Environmental Science), Colby College, Waterville, Maine. 113 pp. 

Cwynar, L c.. Burden, E., and McAndrews, J. H . 1979. An inexpensive 
sieving method for concentrating pollen and spores from fine-grained 
sediments: Canadian Journal of Earth Sciences, v. 16, p. 1115-1120. 

Davis, R. B., Bradstreet, T. E., Stuckenrath, R., and Borns, H. W. Jr. 1975. 
Vegetation and associated environments during the past 14,000 years 
near Moulton Pond, Maine: Quaternary Research, v . 5, p. 435-465. 

Davis, R. B., and Jacobson, G. L., Jr. 1985. Late glacial and early Holocene 
landscapes in northern New England and adjacent areas of Canada: 
Quaternary Research, v. 23, p. 341-368. 

Deevey, E. S., [r., 1951. Late-glacial and postglacial pollen diagrams from 
Maine: American Journal of Science, v. 249, 177-207. 

Faegri, K., and Iversen, J. 1989. Textbook of Pollen Analysis : 4th ed. Faegri, K., 
Kaland, P. E., and Krzywinski, K. editors, New York, New York: Wiley 
and Sons . 328 pp. 

Ferrini, V. L., 1995. Modern pollen analysis of Great Bog, North Belgrade, 
Maine: Unpublished manuscript from the Department of Geology, 
Colby College, Waterville, Maine, 37 pp. 



2S
 

Graham, B. F., Jr . 1948. A preliminary study of pollen deposits in the Orono 
Bog, Penobscot County, Maine: M. S. thesis, University of Maine, 
Orono, 110 pp. 

Harrison, S. P. 1989. Lake levels and climatic change in eastern North 
America: Climate Dynamics, v. 3, p. 157-167. 

Kapp, R. O. 1969. How to Know Pollen and Spores. : Dubuque, Iowa: Brown. 
249 pp. 

McAndrews, J. H., Berti, A. A., and Norris, G., 1973: Kei] to the Quaterntlry 
Pollen and Spores of the Great Lakes Region: Life Sciences 
Miscellaneous Publication, Royal Ontario Museum, Toronto. 61 pp. 

Moriya, K. 1976. Flora and Pabmomorphs of Alaska.: Tokyo: Kodansha Ltd. 
366 pp. (in Japanese). 

Mostoller, D. E. 1994. Surficial mapping of glacial features at Horse Point, 
Belgrade, Maine: Maine Geologist, v. 20, no. 2, p. 9. 

Northrop, M. J. 1995. Modern sediment distribution and post-glacial changes 
in the Lake Auburn Basin, Auburn, Maine: Maine Geologist, in print. 

Potzger, J. E., and Friesner, R C. 1948. Forest of the past along the coast of 
southern Maine: Butler University Botanical Studies, v. 8, p. 178-203. 

Stuiver, M. and Borns, H. W. 1975. Late Quaternary marine invasion in 
Maine: its chronology and associated crustal movement: Geological 
Society of American Bulletin, v. 86, p. 99-104. 

Thompson, T. A., Miller, C. 5., Doss, P. K ., Thompson, L. D. P., and Baedke, S. 
J. 1991. Land-based vibracoring and vibracore analysis: tips, tricks, and 
traps: Indiana Geological Survey Occasional Paper 58, 13 pp. 



APPENDIX A 

RAW POLLEN DATA 



lCl\'1LEVEL 
Talton 

BASIC POLLEN SUM::: 
(Basic pollen sum =AP + NAP) 

ARBOREAL POLLEN 

344

• % 

Lam 0.0% 
Abies 1 0.3% 
Pinus 183 53.2% 
Picea 25 7.3% 
TSllga 19 5.5% 
Cupressaceae 0.0% 
Sali:r 0.0% 
Populus 2 0.6% 
Iuelans 0.0% 
Carya 0.0% 
B~tuUl 17 4.9% 
Allws

f--c-----­ . . 
6 1.7% 

Ostrya/Carpinus 0.0% 
Corylus 1 0.3~ 

Fagus 0.0% 
CIJS/QfU!.IJ 0.0% 
Quercus 13 3.8% 
Ulmus I 03 % 
Acer 5 1.5% 
Tilia J 0.3% 
COI7WS 0.0% 
Fraxinus 0.0% 
TOTAL ARBOREAL POLLEN 274 79.7% 

NONARBOREAL POLLEN 
Poaeeae 63 18.3% 
Lihaceae 0.0% 
Myrica 0.0% 
Ericales 0.0% 
Cbeaopodiineae 0 .0% 
Thalictrum 0.0% 
fl ex 0.0% 
Myrioull)'lJum 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia 5 \.5% 
Tubu1ifl orae 0.0% 
Liguliflorae 2 0.6% 
unknown 0.0% 
unidentifiable (not added imo NAp) 7 2.0% 
TOTAL NONARBOREAL POLLEN 70 20.3% 

AQ UATI CS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cype raceae 9 2.6% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brase nia 0.0% 
Nymplllua 0.0% 
Utricularia 0.0% 
TOTAL AQUATICS 9 2.6% 

SPORES 
Sculptu red monolete fern spores 7 2.0% 
Psilaie mcnlere (em spores 6 1.7% 
Equisetum 0.0% 
Sum or monolell' rem spores 13 3.8% 
Osmunda 8 2.3% 
Sphagnum 8 2.3% 
Lycopodium selago typ« 7 2.0% 
Lycopodium amlO/i,IWIJ type I 0.3% 
Trilete fern spores. unidentifiable 0.0% 
SUM OF ALL SPORES 37 JO.8% 



IOCM LEVEL BASIC POLLEN SUM = 6(J7 

Taxon (Basic pollen sum =AP + NAP) " 'fo 
ARBOREAL POLLEN 

Larix 0.0% 
Abies 20 3.3% 
PmlLS 261 43.0% 
Piaa 41 6.8% 
Tsuga 31 5.1% 
Cupressaceae 0 .0% 
Salix 1 0.2% 
Populus 0.0% 
!.;:!lar_5___ 4 0.7% 

~. 
Betula 

-
70 

0.0% 
1\.5% 

Alnus 12 2.0% 
Ostrya/Carpmus 0.0% 
Corylus .­ 6 1.0% 
Fagus 0.0% 
Castanea 0.0% 
Quur:us 34 5.6% 
Ulmus II 1.8% 
Acer 6 1.()"Ji, 

T,/ia 1 0.2% 
Comus 2 0.3% 
Fraxinus 2 03 % 
TOTAL ARBOREAl, POLLEN 502 &2.71k 

NONARBOREAL POLLEN 
Poaceae 30 4.9% 
Liliaceae 0.0'70 
Mvrica 2 0.3% 
Ericales 9 15% 
Cbenopodiineae J 0.5% 
Thali ctrum 0.0% 
IJu 0.0% 
Myriophyllum 0.0% 
GaJium 0.0% 
A rtemisia 1 0.2% 
Ambrosia 10 1.6% 
Tubuliflo rae 43 7.1 % 
Liguliflorae 7 1.2% 
unknown 0.0% 
unidenufiable (nor added into NAP) 7 1.2% 
TOTAL NONARBOREAL POLLEN 105 17.3% 
- AQUATICS 
Tvpha lorlfoliof-C- . . 0 .0% 
Spargallil~m I 0.2% 
Potamogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon I 0.0% 
Nupnar 0.0% 
Brasenia ""'".._--­
Nymp/laea
liirtuiana 

0.0% 
0.0% 
0.0% 

TOTAL AQUATICS 1 0.2% 
SPO RES 

Sculptured monolete fern spores 5 0.8% 
Psilate rnonlere fern spores 7 1.2% 
Equisetum 0.0% 
Sum or menolete rem spo ~ 12 2.0% 
Osmunda 0.0% 
Sphagnum 94 15.5% 
Lycopodium selago type 0.0% 
Lycopodiwn aMotinll1ll typ« 1 0.2% 
Trilete fern spores, unidentifiable 0.0% 
SUM OF ALL SPORES 107 17.6% 



20 CM LEVEL BASIC POLLEN SUM = 348 
Taxon (B.a:slc pollell sum = AP + NAp) 1/ % 

ARBOREAL POLLEN 
Larix 0.0% 
Abies 2 0.6% 

P"UlS 39 11.2% 
Picea I 03% 
Tsuga 4 1.1% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 5 1.4% 
Juelans 0.0% 
Caryo 9 2.6% 
Belulo 76 21.8% 
Alnus 26 7 .5% 
OSlI) ·a/Ca tpinus II 3.2% 
Corylus I 12 3.4% 
Fagus 4 1.1% 
Castan ea 0.0% 
Quercus 18 5.2% 
UI"UlS 3 0.9% 
Aur 12 3.4% 
tui« 0.0% 
Comus 2 0.6% 
Fraxinus 7 2.0% 
TOTAL ARBOREAL POLLEN 231 66.4 % 

NONARBOREAL POLLE:" 
Poaeeae 26 7.5% 
Liliaceae O.O'"k 
M)'r ica 31 8.9% 
Ericales 4 1.1% 
Chenopodiineae 2 0.6% 
Thalictrum 0.0% 
lIex 0.0% 
....iyriopttyllum 0.0% 
Galium 0.0% 
Artemisia 0.0'"* 
Ambrosia 50 14.4% 
Tubul if]orse 4 1.1% 
LlJ:ulifI0 rae 0.0% 
unknown 0.0% 
unidentifiable (no; added iOIO NAP) 8 23% 
TOTAL NONARBOREALPOLLEN 117 33.6% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamo geton 0.0% 
Cype raceae I I 0.3% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
Nymphoca 0.0% 
Utricularia 0.0% 
TOTAL AQUATICS I 03% 

SPORES 
Sculptured monolere fern spores I 0.3% 
Psilate monlete fern spores 0.0% 
Eauisetum 0.0% 
Sum ot mooolete fern spores I 0.3% 
Osmunda I 0.3% 
Sphagnum 33 9.5% 
Lycopodium s elago type 0.0% 
LycopodiulII OllTlOfmum type I 0.3% 
Trilete fern spores, unidentifiable 3 0.9% 
SUM OF ALL SPORES 39 11.2% 



~CMLEVEL BASJC POLLEN SUM = 926 
Tuon (BasIc pollen sum = AP + NAP) Ii % 

ARBOREA L POLLEN (AP) 
Larix 0.0% 
Abies 17 \. 8% 
Pinus 149 16.1% 
Picea 46 5.0% 
Tsuga 73 7.9% 
Cupressaceae 3 0.3% 
Sal ix 19 2.1% 
Populus 0.0% 
Jugtans 
Caryo 
Betula 

4 0.4% 
O.W 

296 32.0% 
Aillus 
Onrya/Carpinus 

42 4.5% 
0.0% 

Corvlus 35 3.8% 
Fag us 2 0.2% 
Castanea 5 0.5% 
Quercus 57 6.2% 
Ulmus 
Acer 

9 1.0% 
15 1.6% 

Ti/ia 10 1.1% 
COT7lIJS 0 .0% 
Fraxinus 2 0.2% 
T OTAL ARBO REAL POLLEN 784 84.7% 

NO NARBO REA L POLLEN (NAP) 
Poaceae 48 5.2% 
Liliaceae_.. . 
Myrico 

1 0.1% 
I 0 .1% 

Eocales 
Cbenopodiineae 

36 3.9% 
0.0% 

Thalictrum 
/lex 
MyrioplryJlwII 

0 .0% 
0.0% 
0.0% 

Galium 
Artemisia 

0.0% 
2 0.2% 

Ambrosia 49 5.3'7C 
Tilbulifl0 rae 2 0.2% 
Ligul iflorae 3 0.3% 
unknown 
unidentifiable (DOl added into NAp) 

0.0% 
19 2.1% 

TOTAL NONARBOREAL POLLEN 142 15.3% 
AQ UATICS 

Typha loti/plio 2 0.2% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon 0.0% 
!I 'I ~p~/{!.r 

Brasenia 
0.0% 
0.0% 

Nvmphaea 0.0% 
UtncuJaria 0.0% 
TOTAL AQUATICS 2 0.2% 

SPORES 
Sculptured monolere fem spores 0.0% 
Psilate monlete fern spores 5 0 .5% 
Equisetum 2 0 .2% 
Sum of monol"le fern spores 7 0.8% 
Osmunda 0 .0% 
Splzagnum 64 6.9% 
Lycopodium selago type 2 0.2% 
Lycopodium annotinum type I 0.1% 
Trilete fern spo res , un idenufiahle 0 .0% 
SUM OF ALL SPORES 74 8.0% 



40CM LEVEL BASIC POLLEN SUM = 409 
Taxon (Basic poUI'Dsum ­ AP + NAP) " % 

ARBOREAL POLLEN (AP) 
Larix 0.0% 
Ab ies 12 2.9% 

. i!.!'~1L5 103 25.2% 
Picco 22 5.4% 
To5III(O 75 18.3% 
Cupressaceae 0 .0% 
Sahx 0.0% 

!,!!.I'.u1l1s 5 J .2% 
Juglans 0.0% 
Caryo 3 0.7% 
BeJwD ! 67 16.4% 
Alnus 9 2.2% 
Osirya/Ca rpi /IllS 6 1.5% 
CoryilL5 5 1.2% 
Fagus 25 6.1% 
Castanea 0.0% 
Quercus 20 4.9% 
Ulmus I 0.2% 
Arer 12 2.9% 
Tilia 4 1.0% 
Comus 1 0.2% 
Fraxinus 5 1.2% 
TOTAL ARBOREAL POLLEN 375 91.7% 

NONARBOREAL POLLEN (NAP) 
Poaeeae 1 0.2% 
Liliaceee 1 0.2% 
Myrica 29 7.1% 
Ericales 3 0.7% 
Cbenopodi ineae 0.0% 
Thalictrum 0.0% 
flex 0.0% 
Myrioplry}/um 0 .0% 
Galium 0 .0% 
Artemisia 0 .0% 
Ambrosio 0 .0% 
Tubuliflorae 0.0% 
Liguliflorae 0.0% 
unknown 0 .0% 
uaidentifiable (oot added into NAP) 4 1.0% 
TOTAL NONARBOREAL POLLEN 34 8.3% 

AQ UATICS 
Typha latifolia 0.0% 
Spargaruum 0.0% 
Potamogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 

!!-.'f.!!!J!!.,at'a 0.0% 
Utriculana 0 .0% 
TOTAL AQUATICS 0 0 .0% 

SPORES 
Sculptured rnoeolese fern spores 0.0 % 
Psilate monlete fem spores 0.0% 
Equise tum 0 .0% 
Sum of monolete fern spores 0 0.0% 
Osmunda 8 2 .0% 
Sphagnum 156 38.1 % 
Lycopodium selago type 0.0% 
Lscopodium allllOlitlllm type 1 0.2% 
Trilete fern spores. unidentifiable 0.0% 
sn·( OF ALL SPORES 165 I 40.3% 



50CM LEVEL BASIC POLLEN SUM = 1731
 
Taxon (Saslc pollen sum = AP + NAP)
 II % 

ARBOREAL POLLEN (AP) 
0.0% Larix 
[.8%Abies 32 

[8.3%316Pinus 
3.8%PiceJ1 66 
[7.4%302Tsuea 

I-c:::- -' 
1.7% 29Cuoressacese 
1.2% 21Salix 
O.O~Pop ulus 

[JuglQTIS 0. 1% 
0.5% Carya 8 

Betula 447 25 .8% 
1.3%A/nus 23 
0.0% OSIl)·aiC4rvillus 

Corylus 39 2.3% 
0.0% Faeus 
0.0% Castanea 

Quercus 13.6%236 
Ulmus 1.3%22 

3.0% Arer 52 
0.8% Tilio 13 
1.4% Comus 24 
0.1% 

TOTAL ARBOREAL POLLEN 
2Fraxinus 

[633 94.3% 
NONARBOREAL POLLEN (NAP) 

Poaceae [9 1.1% 
Liliac.eae 0.0% 

1.6%Myrica 27 
5[ 2.9% 

Cbenooodiineae 
EricaJes 

0.0% 
77lQlic/rum 0.0% 

0.0% llex 
Myriophyllum 0.0 % 

0.0 % 
Anemisia 
Galium 

0.0 % 
0.0% 

Tubul iOorae 
Ambrosia 

[ 0.1% 
Liguliflorae 0.0 % 
un known 0.0% 
unidentifiable (Dol added into NAP) 1.4% 
TOTAL NO NARBO REAJ. POL LEN 

25 
5.7% 

AQUATICS 
98 

0. [% Typha latifolia 1 
0.0% Sparganium 
0. [% 

Cyperaceae 
Potamogeton 2 

0.3% 5 
0.0% Eriocaulon 
0.0%Nuphar 
0 .0% Brosenio 
0.0%Nymp haea 
0.0% 

TOTAl. AQUATICS 
Utricularia 

0.5% 
SPO RES 

Sculptured monolete (em spo res 

8 

2 0.1 % 
Psilate rnonlete (ern spores 0.1 % 2 

0.0% 
Sum or monolete fern spores 

IEauisetum 
4 0.2% 

1.1% Osmunda 21 
100 5.8% SpJrOlUlUIII 

Lycopodium selago type 0.1% 1 
0.1<;(, 

Trilete (ern spores, unidentifiable 
Lycopodium allllo/i,WlII type 1 

0.0% 
SUM OF ALL SPORES 127 7.3% 



6() CM LEVEL BASrC POLLEN SUM = 
Tax on (Basic pollen sum = AP + NAP) 

ARBOREAL POLLEN (AP) 

296

• % 

Larix I 0.3 % 
Abies 4 1.4% 
Pirws 40 J35% 
Piceo \I 3.7 % 
Tsuga 28 9.5% 
Cupressaceae I 0.3 % 
50& 0.0% 
Populus I 0.3% 
Jugums 0.0 9< 
Corvo-_.­ ' 

4 1.4% 
Betula 81 27 .4'k 
~-- . 

Alnus 12 4.1% 
Ostrya/Carpinus 3 1.0% 
Corylus " \.0% 
Fagus 19 6.4 % 
Castanea 0.0% 
Quercus 2) 7.1% 
Ulmus 9 3.0% 
ACeT 13 4.4% 
Tilio 2 0.7% 
Comus 0.0% 
Fraxmus 11 3 .7% 
TOTAL A RBOREAL POLLEN 264 89.2% 

NONARBOREAL POLLEN (NAP) 
Poaceae 3 1.0% 
Liliaceae 0.0% 
Myrica 24 8.1% 
Encales 3 \.0% 
Cbeoopodiineae 0.0% 
Tluilictrum 0.0% 
110: 1 0.3 % 
~tjoplryllwn J 0.3% 
Galium 
f-:- ' . 
Artemisia 

0.0% 
0.0% 

Ambrosia 0.0% 
Tubuliflorae 0 .0% 
Liguliflorae 0.0 % 
unknown 0.0 % 
unid en tifiable (not added into NAP) 9 3.0% 
TOTAL NO NARBOREAL POLLEN 32 10.8% 

AQUATICS 

!2L~ (ali/olio 0.0 % 
Sparganium 0.0% 
Potamogeton 0 .0% 
Cyperaceae I 0 .3% 
Eriocaulon 

f-----­ . 
0.0% 

Nuphar 0.0% 
Brasenia 0.0% 
Nymphaea 0,0% 
Utricularia 0.0% 
TOTAL AQUATICS 1 0.3% 

SPORES 
Sculptured monolete fern spores I 0.3% 
Psrlate rnonlete fern spores 0 .0% 
Equisetum 0.0% 
Sum of moeolete rf'm sport'S 1 0.3% 
Osmunda 0.0% 
SVhoJlIIIU/1 4 1.4% 
Lycopodium selago type 0.0% 
Lycopodi"", annotinum I)1Je 0.0 % 
Tnlere fern spores, unidentifiable 0.0% 
SUM OF ALL SPORES 5 l.7% 



'OCM LEVEL BASIC POLLEN SUM = 975 
Tax on (Raslc poll e11 sum = AP + SAP) # % 

ARBOREAL POI.L£S (AP) 
LDrix 0.0'l> 
Abies 10 1.<1% 
Pinus 104 10.7% 
Picea 28 2.9% 
Tsuga 316 32.4% 
Cupressaceae 2 0.2% 
Solix--=-_.---.. 
Populus .. 

21 2.2% 
0.0% 

Iuglans 6 0.6% 
Carya 0.0% 
Bctuln 272 27.9% 
Alnus 8 0.8% 
Ostrya/Carpinus 0.0% 
Corylus 7 0.7% 
Fagus 30 3.1% 
(AslDltea 0.0% 
Quercus 66 6.8% 
Ulmus 18 \.8% 
Acer 45 4.6% 
Ti/ia 4 0.4% 
Comus 10 1.0% 
Fraxinus 0.0% 
TOTAL ARBOREAL POLLEN 947 97.1% 

NONARROREAL POLLEN (NAP) 
Poaceae 4 0.4% 
Liliaceae 0.0% 
Myrica 12 1.2% 
Ericales 10 1.0% 
Cheeopodlineae 0.0% 
Thalictrum O.()%. 
/lex 0.0% 
MyriophylluJIJ 0.0% 
Galiwn 0.0% 
Artemisia 0.0% 
Ambrosia 2 0.2% 
Tubuliflorae 0.0% 
-:-;-" " . 
Ligulitlornc 0.0% 
unknown 0.0% 
lJn.id~otifiable (not added j RIO NAP) 16 \.6% 
TOTAL NONA RB0 REAL POLLEN 28 2.9% 

AQUATICS 
Typha la tifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperacese 0 .0% 
Eriocaulon 0.0% 
Nup/lQr 0.0% 
Brasenia 0.0% 
Nvmphaca 0.0% 
VI ricularia 0.0% 
TOTAL AQUATICS 0 0.0% 

SPORES 
Scul ptured monolere fern spores 0.0% 
Psilate rnonlete (em spores I 0.1% 

IEquisetum 0.0% 
Sum or mooolele fern spores I O.J% 
Osmunda 0.0% 
Sphagnum 8 0.8% 
Lycopodium selago 1)1't! 0.0% 
Lycopodium onnolinjUll type 0 .0% 
Trilete fern spores , unidentifiable 0.0% 
SUM OF ALL SPORES 9 0.9% 



80 CM LEVEL BASIC POLLEN SUM = 299 
Tax on (Basic pollf'n sum = AP + NAP) " % 

ARBOREAL POLLEN (AP) 
Larix I 03% 
Abies I 03% 
Pinus I 70 23.4% 
Picea 17 5.7% 
TSllfla 54 18.1% 
OJp~ 0.0% 
Salix 0.0% 
Populus I 0.3% 
Juglans 0.0% 
COT}'o 2 0.7% 
BeruJa 51 17.1% 
Alnus 5 1.7q. 
Ostrya/Carpinus 2 0.7 c,k 

Corylus I 0.3'k 
Fagus. 28 9 .4% 
CasUJnetl 0.0% 
Quercus 20 6.7% 
Ulmus I 0.3% 
Aur 15 5.0% 
Tilia 2 0.7% 
Comus 2 0.7% 
Fraxinus I 5 1.7% 
TOTAL ARBOREAL POLLEN I 278 

l ' -~ NONARBOREAL POl-LEI' (NAP) I 
Poaceae 0.0% 
Liliaceae I 0.3% 
Myrica 17 5.7% 
Ericales 2 0.7% 
Chenopodiineae I 0.3% 
Thaliarum 0.0% 
nrox 0.0% 
MyriopJryllwlI 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosio 0.0% 
Tubulillorae 0.0% 
Liguliflorae 0.0% 
unknown 0.0% 
unidentifiable (not added into NAP) 5 1.7% 
TOTAL NONARBOREAL POLLEN 21 7.0% 

AQUATICS 
Typha latifolta 0.0 % 
Spa rganium 0.0% 
Potamogeton 0.0% 
Cype raceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
NympIJaeo 0.0% 
Utrieularia 0.0% 
TOTAL AQUATICS 0 0 .0% 

SPORES 
Sculptured monolere fem spores 0.0% 
Psiluie monlete fern spores O.O,*, 
Equisetum 0.0% 
Sum of monolete fern sport's 0 0.0% 
Osmunda I 0.3% 
SplIQglUUIl 23 7.7% 
Lycopodium SdOKO type 0.0% 
Lycopodiumannotinum type 0,0% 
Trilete fern spores . unidentifiable 0.0% 
SUM OF ALL SPORES 24 8.0% 



90CM LEVEL BASIC POLLEN SUM = :lU 
Taxon (Baslc pollen sum = AP + NAP) " ~ 

ARB OREAL POLLEN (AP) 
Larix I 0.3% 
Abies 4 1.3% 
Pinus 89 28.5% 
Piu a 19 6.1% 
Tsuga 17 5.4% 
Cupressaceae 0.0% 
So/i~ 1 0.3% 
Populus :I 1.0% 
Juglans 1 0.3% 
Carya 16 5.1% 
Betula 68 21.8% 
AlfWS 7 2.2% 
Ostrya/Carpinus 0.0% 
Corylus II 3.5 % 
Fagus :I 1.0% 
Castanea 0 .0% 
Quercus 8 2.6% 
Ulmus 1 0 .3% 
Acer 32 10.3% 
Tilia 2 0.6% 
Comus 0.0% 
Fraxinus 2 0.6% 
TOTAL ARBOREAL POLLEN 285 91.3% 

NONAR80REAL POl.LEN (NAP) 
Poaceae 3 1.0% 
Liliaceae 2 0 .6% 
Myrica 15 4.8% 
Ericales 5 1.6% 
Cbenopodiineae 0.0% 
Thalictrum 0.0% 
lJe.r 0.0% 
MyrioplrylJum 0.0% 
Galium 0.0 % 
Artemisia 0.0% 
Ambrosio 0.0% 
Tubuliflorae I 0.3% 
l:~gul iJlorne 0.0% 
unknown I 0.3 % 
unidentifiable (not added into NAP) 10 3.2% 
TOTAL NONARBOREAL POLLEN 21 8.7% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cypera ceae :I I.if'" 
Enocaulon 0 .0% 
Nupllnr 0.0% 
B rasenia 0.0% 
Nymphaea 0.0% 
Utricularia 0.0% 
TOTAL AQ UATICS :I 1.0% 

SPORES 
Sculptured monolete fern spore__ 2 0 .6% 
Psilare monlere fern spo res I 0.3% 
Equisetum 0.0% 
Sum or monolet e rem spores :I 1.0% 
Ostnunda 0 .0% 
Sphagnum I 0.3% 
Lycopodium selago type 2 0.6% 
Lsropodium annotinum ope 0.0% 
Trilete fern spores. unidentifiable 0.0% 
Sl'M OF ALL SPORES 6 1.9% 



lOOCM LEVEL BASIC POLLEN SUM - 297 
Taxon (Basie pollen sum := AP -+ NAP) " % 

ARBOREAL POLLE N (AP) 
UllU 2 0.7% 
Abies 3 1.0% 
Pinus 91 30.6% 
Piceo 19 6.4% 
Tsuga 18 6.1% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 2 0.7% 
Iuglans 0.0% 
C01)'O 2 0.7% 
Betula 51 17.2% 
AhuL5 4 1-3% 

!l;'!J'~Corpi TUJ.5 9 3.0% 
Corylus 7 2.4% 
Fagus 16 5.4% 
Castanea 0.0% 
Quercus 16 5.4% 
Ulmus 3 1.0% 
AliT' 16 5.4% 
Tilia 0.0% 
Comus 2 0.7% 
Fraxinus I 0.3% 
"fOTAL ARBOREAL POLLEI\ 262 88.2% 

NONARBOREAL POLLEN (NAP) 
Poaceae 3 1.0% 
Lilrsceae 2 0.7% 
Myrica 25 8.4% 
Eocales 4 \.3 % 
Cbenopodi ineae 0.0% 
Thalictrum 0.0% 
Ilex 0.0% 
M;mophyl/um 

-
0.0% 

GaliwlI O.O'"k 
Artemisia 0.0% 
Ambrosia 0.0% 
Tubulillorae I 0.3 % 
Liguliflorae 0.0% 
unknown 0.0'l­
unident ifiable (not added into NAP) 5 1.7% 
TOTAL NONARBOREAL POLLEN 35 11.8% 

AQ UAn CS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cy peraceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
Nymphaea 0.0% 
Utricularia 0 .0% 
TOTAL AQUATICS 0 0.0% 

SPORES 
-':­ ' . 

0.0%Sculptured monolete fern spores 
Psilate monlere fern spores 0.0% 
£(Juist'/um 0 .0% 
Sum ormonol ..le rem spores 0 0.0% 
Osmunda I 0 .0% 
Sphagnum 10 3.4% 
L.\·copodium selago /)'P~ 0.0% 
Lycopodium annotinum fYI'i" 0.0% 
Tril ete fern spores, unidentifiable - 1 0.3% 
SliM OF ALL SPORES II 3.7% 



110 CM LEVEL BASIC POLLEN SUM = 360 
TlUCoD (Basic pollen sum =AP + NAP) # % 

ARBOREAL POLLEN (AP) 
Larix 0 .0% 
Abies 3 0.8% 
Pinus 135 37.5 % 
Picea 22 6. 1% 
Tsuga 23 6.4% 
Cupressaceae 3 0.8% 
Sa/ix 2 0.6% 
POpII/ILt 2 0.6% 
Juglans 0.0% 
Coryo 6 1.7% 
Betula 49 13.6% 
A/nus I 0.3% 
Osi rya/Ca rpinus I 0.3% 
Corylus S 1.4% 
FOIIUS 18 5.0'k 
Castanea 0.0% 
Quercus 4 \.1 % 
Ulmus 3 0.8% 
ACt'T 24 6.7 % 
Tilia 5 1.4% 
Comus 3 O.8'k 
Fraxinus 3 0.8'k 
TOTAL ARBOREAL POLLEN 312 86.7'k 

NO NARBO RE A.L POLLEN (NAP) 
Poaceae 2 0.6% 
Liliaceae I 0 .3% 
Mvrica 33 9.2% 
Eric:aJ~ i t 3 .1% 
Chcnopodiineae 0.0% 
TllDliclrulll 0.0% 
flex 0.0% 
Ml 'riopJryl/ulII O.ifk> 
Galium 0.0'k 
A rtemis ia 0.0% 
Ambrosia 0.0% 
Tubuliflorae 0.0% 
Ligulillorae 1 0.3% 
unknown 0.0% 
unidentifiable (not added into NAP) 6 \. 7% 
TOTAL NO NARBO RE AL POLLEN 48 13.3% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0 .0% 
Potamogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon I 0.0% 
Nuphar 0 .0% 
Brasenia 0.0% 
Nymphaea 0 .0% 
Utricularia 0.0 'k 
TOTAL AQ UATICS 0 0.0% 

SPO RES 
Sculptured monolete fern spores 0.0% 
Psilate rnonlete fern spores 0.<Yk> 

i Equisetum 0.0% 
Sum or monolete fern spo res 0 D.D% 
Osmunda 4 1.1% 
Sp/,OIIIIWIl 49 13.6% 
Lycopodium selago type I I D.3%­
Lycopodium oll/lOl;num type I 0.0% 
Trilete fern spores, unidentifiable 0.0% 
S UM OF ALL SPORES 54 15.0% 



l ZOCM LEVEL BASIC POLLEN SUM '" 794 
Taxon (Bade pollen sum e AP + NAP) It % 

ARBOREAL POLLEN (A P ) 

Larix 0 .0% 
Abies 5 0.6% 
PinUS 215 27 .1% 
Picea 27 3.4% 

;!1!!}a 
Cupressaceae 

44 5.5% 
I 0. 1% 

Salix 0.0% 
Populus 7 0.9% 
Juglans 
COT)"Q 

0.0% 
4 0 .5% 

Betula 196 24.7 % 
Alnus 15 1.9% 
Os:trya/Carpinus 28 3.5% 
Corylus 4 0.5% 
Fagus 75 9.4 % 
Castanea 0.0% 
Quucu.s 43 5.4% 
Ulmus 6 0 .8% 
Aar 29 3.7% 
Tilia 3 0.4% 
Comus I 0.1% 
Fraxinus 11 1.4% 
TOTAL ARBOREAL POLLEN 714 89.9% 

NO NA R BO REAL POLLEN (NAP) 
Poaceae 0 .0% 
Liliaceae I 0 .1% 
Mvrica 67 8.4% 
Eric:l!es 9 1.1% 

Che nopodiineae 0.0% 
Thalictrum 0.0% 
Ilex 0.0 % 
Myrioplr)'/luJII 2 0 .3% 
Galiusn 0.0 % 
Artemisia 0.0% 
Ambrosia I 0.1% 
Tubul iflo rae 0.0% 
Liguliflo rae 0.0% 
ucknown 0.0% 
unidentifiable (not added into NAP) 12 1.5% 
TOTAL NONARBO REAL POLLEN 80 10.1% 

AQ UATI CS I 
Typbo lati/o/ia 0 .0% 
Sparganium 0.0% 
Potamogeton 0.0 % 
Cypernceee I 0.1% 
EriOCOIl/Oll 0.0% 
lVl/pltar 0.0% 
Brasenia 
Nymphaea 

0.0% 
0.0% 

Utricularia 0.0% 
TOTAL AQUATICS 1 0.1% 

SPORES 
Sculptured mon olese (em spores 0.0% 
Psilate monlere (ern spores 0.0 % 
Equisetum O.if'" 
Sum of mooelete fern spores 0 0.0% 
Osmunda 4 0.5% 
Sphagnum 19 2.4% 
Lycopodium selago type 0.0% 
L)'copodilllll annotinum type 0.0% 
T rilete fe rn spores, un identifiable I 0.1% 
S UM O F ALL SPORES 24 3.0% 



lJOCMLEVEL BASIC POLLEN SUM = 524 
Taxon (Basic poUen sum = AP + NAP) # % 

ARBOREAL POLLEN (AP) 
Laru 0.0% 
Abies 5 1.0% 
PinJJS 86 16.4% 
Picea 107 20.4% 
Tsvg a 55 10.Yk 
Cupressaceae 0.0% 
Salix 5 1.0% 
Populus 0.0% 
Juglans 4 0 .8% 
Carya 8 1.5<ib 
B~tuIQ 97 18.5% 
A/1\J.IS 12 2.3% 
Ostrya/Carpmus 0 .0% 
Corylus 5 1.0% 
FOKUS 36 6.9% 
Casta IIUJ 0 .0% 
Quercus 10 1.9% 
Ulmus 6 1.1% 
Acer 18 3.4 % 
Tilio 6 1.1% 
Co m us 2 0.4% 
Fraxinus 5 1.0'k 
TOTAL ARBOREAL POLLEN 467 89. 1% 

~ONA RBO REA L POLLE N ( NA ~ 

Poaceae 0.0% 
Lil iaccae 0.0 % 
Myrico 41 7.8% 
Ericales IS 2.9<ib 
<;:! .~ O: nopodii neoe 0.0 % 
Thalirtrum 0.0% 
lIe:r 0.0% 

f-:-:-. 
0.0% Myrioph)'JlwlI 

Callum O.<Yk 
AiTc,;;isia I 02% 
Ambrosia 0.0% 
Tubul in OIX 0.0% 
Ligul iflorae 0.0% 
unknown 0.0% 
unid eeufiable (001 added 1010 NAP) II U% 
TOTA L ~ONARBOREALPOLLEN 57 10 .9 % 

AQUATICS 
Typha latifolia 6 1.1% 
Sp arganium 0.0% 
Potamogeton 0.0% 
Cyperaceae I 0 .2% 
Eriocaulon 0.0% 
Nuptior 0.0% 
Brasenia 0.0% 
Nympillua 0.0 % 
Utricularia 0.0% 
TOTAL AQ UATICS 7 1.3% 

SI>QRES 
Sculptured monolere fern spores 0 .0% 
Psilate rnon lete fem spores I 0.2% 
Equisetum 0 .0% 
Sum of m onolete fem spores I 0.2% 
Osmunda 0.0% 
Sphagnun: 2 0.4% 
Lycopod ium selago 1)'".­ I 0.0'7, 
Lycopodium Oll1lOlillWn {Yl''­ O.W 
Trilete fern spores , unidenti fiable 0.0% 
SU M OF ALL SPORES I J 0.6% 



140CM LEVEL BASIC POLLEN SUM = 297 
Taxon (Basic pollen sum = AP + NAP) , % 

ARBOREAL POLLEN (AP) 
Lorix I 0.3% 
Abies 1 0.3% 
Pinus 78 26.3% 
Picea 16 5.4% 
Tsuga 91 30.6% 
Cupressaceae I 0.3% 
Salix 0.0% 
Populus 3 1.0% 
Iuglans 0.0'l> 
Carya 3 1.0'l> 
Betula 42 14.1% 
Alnus 3 1.0% 
Ost rya/Carpi lUIS 6 2.0% 
Corylus 3 1.0% 
Fagus 1J 4.4% 
COSliJneLJ 0.0% 
Quercus 7 2.4% 
Ulmus 2 0.7% 
Arer 8 2.7% 
tiu« I I 0.3% 
Comus 0.0% 
Fraxinus 4 1.3% 
TOTAL ARBOREAL POLLEN 283 95.3% 

NONARBOREAI. POLLEN (NAP) 
Poaoeae 0.0% 
Liliaceae 0.0% 
Myrica 4 1.3% 
Ericales 7 2.4% 
Cbenopodiineat: 0.0% 
Thalictrum 0.0% 
/lcr 0 .0% 
MynophylJum 2 0 .7% 
Go/hurl 0.0% 
Artemisia 0.0% 
Ambrosia I 0.3% 
Tubuliflorae 0 .0% 
Liguliflorae 0.0% 
unkno wn 0.0% 
unidentifiable (nO{added into NAP) 5 1.7% 
TOTAL NONA RB0 REAL POLLEN 14 4.7% 

AQUATICS 
Typha latifolia O.OC,i, 
Sparganium 0.0% 
Potamogeton O.<YA> 
~~oe;k' I 0.3% 
Eriocaulon 0.0% 
Nuphar 0.0 % 
Brasenia 0.0% 
Nvmphaea 0.0% 
Utricularia 0.0% 
TOTAL AQ UATICS I 0.3% 

SPORES 
Sculptured mouolese fern spores 0.0 % 
Psilaie monlete fern spores 0.0% 
Equisetum 0.0% 
Sum of monolete rem spores 0 0.0% 
Osmunda 0.0% 
Sphag num 13 4.4% 
Lycopodium selago /) JJt. 0.0% 
Lycopodium annotinum 1.\1'1.' 0.0% 
Tri).:IC fern spores. unidentifiable 0 .0% 
SUM OF ALL SPORES 13 4.4% 



150 CMLEVEL BASIC POLLEN SUM = 302 
Taxon (Bask pollen sum = AP + NAP) " % 

ARBOREAL POLLEN (AP) 
lArix 0.0% 
Ab ies 0.0% 
Pinus 42 13.9% 
Piua 4S 14.9% 
Tsuga 69 22.8% 
Cupressaceae 0.0% 
Salix 2 0.7% 
Populus 0.0% 
Juglans I 0.3% 
Carya 8 2.6% 
Belli/a 60 19.9% 
AltIUS 3 1.0% 
Ostrya/Carpinus 0.0% 
Corylus 4 13% 
Fagus 11 3.6% 
Castanea 0.0% 
Quercus 8 2.6% 
Ulmus 2 0.7% 
Arer 1( 2.6% 
Tilia I 0.3% 
Comus 2 0.7% 
Fraxinus 7 2.3% 
TOTAL ARBOREAL POLLE:-;: 273 90.4% 

NONAR80REAL POLLEN (NAP) 
Poaeeae 3 1.0% 
Lili aceae 0.0% 
Myrica 17 5.6% 
Ericales 8 2.6% 
CbcDOPOdiinCdc 0.0% 
Thalictrum 0.0% 
Ilcx 0.0% 
Myriopllyl/wII 0 .0% 
Galium 0.0% 
ArUrni.uQ 0.0% - ._-­
A mbrosia 0.0% 
Tubuliflorae 0.0% 
Ligulitlorac 0.0% 
unkoowo 1 0.3 % 
unidentifiable (not added into NA P) 5 1.7% 
T OTAL /liONARBOREAL POLLEN 29 9.6 % 

AQUATici.__. -. 
Typha latifolia 4 1.3% 
ISpargallium 0.0 % 
Potam ogeton 0.0% 
Cyperaeeae 0.0% 
Eriocaulon 0.0% 
Nuphar 0 .0% 
Brasenia 0 .0% 
Nvmphaea 0 .0% 
Utricularia 0.0% 
T OTAL AQ UATICS 4 1.3% 

SPO RES 
Sculptured monolete fe rn spores I 0 .0% 
Psilate moolete fem spores 

...­
0 .0% 

IEquisetum 0.0% 
Sum ormonolet~ fern SDQre5 0 0.0% 
Osmunda 0.0% 
Sphagnum IS 5.0% 
Lycopodium selago type 0.0 % 
Lxcopodium onnotinum tvue 0.0% 
Trilete fern spores , unidentifiable 0.0% 
SUM OF ALL SPORES 15 5.0% 



t60 CM LEVEL BASIC POLLEN SUM = 478 
Taxon (BasIc pollen sum = AP + NAP) # % 

ARBOREAL POLLEN (AP) 
Lam l 0.2% 
Abies 1 0.2% 
Pinus 72 15.1% 
Pian 8 1.7% 
Tsuga 215 45.0% 
Cupressaceae 0 .0% 
Salix 0.0% 
Populus 1 0.2% 
Juglans 0.0% 
Carya 4 0.8% 
Betula 49 10.3% 
A/lUIS 3 0.6% 
Os/rya/Carpi1JJJS 8 1.7% 
Corylus 5 1.0% 
Fagus 43 9.0% 
Castanea 0.0% 
Quercus 18 3.8% 
Ulmus 5 1.0% 
Acer 17 3.6% 
Tilia I 0.2% 
Comus 0.0% 
Frax inus 8 1.7% 
TOTAL ARBO REAL POLLEN 459 96.0% 

lI:ONARBOREAL POLLEN (NAP) 
Poaceae I 0.2% 
Liliaeeae 2 0.4% 
Myrica 6 1.3% 
Ericak:s 9 1.9% 
Chenopod iineae 0.0% 
Thal irtrum 0.0% 
llex 0.0% 
MyriOp/l)'/lum 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosini=-­ . . . . 0.0% 
Tubulitlorne 0.0% 
Liguliflorse 0.0% 
unknown I 0.2% 
unidentifiable (nO( added into NAP) 9 1.9% 
TOTAL NONARBORE ALPOLLEN 19 4.0% 

AQUATICS 
Typha latifolia 0.0"% 
Sparganium O.O%""-
Potamogeton 0.0% 
Cyperaceae I 0.2% 
Eriocaulon O.O':i 
Nupl1ar 0.0% 
Brasenia 0.0% 
N)'mpllae4 0.0% 
Utriculatia 0.0% 
TOTAL AQUA TICS I 0.2% 

SPORF-~ 

Sculptured monoleie fern spore•• 0.0% 
Psilaie monlete fern spores 0.0% 
Equisetum 0.0% 
Sum or monolete fern spores 0 0.0% 
Osmunda 3 0.6% 
Sphagnum 49 10.3% 
Lycopodium selago typt' 0.0% 
L)'copodiwlI alllWlinum type 0.0% 
Trilere fern spo res, uniden tifiable O.ifk 
S UM OF ALL SPORES 52 10.9% 



170CM LEVEL BASIC POLLEN SUM = 634 
Taxon (Basic poUl'n 91m = AP + NAP) i % 

ARBOREAL POLLEN (AP) 
Larix 0.0'% 
Abies 0.0% 
Pinus 38 6.0% 
Picea 16 2.5% 
Tsuga 320 50.5 ii> 
Cupressaceae 0.0% 
Sblu 3 0.5% 
Populus 0.0% 
Juglans I 0.2% 
Carya 2 0.3% 
Betula 113 17.8% 
A/IWS 4 0.6% 
Ostrya/Carpinus 0.0% 
Corvlus 6 0.9% 
Fagus 37 5.8% 
Castanea 0.0% 
Quercus 10 1.6% 
Ulmus 8 1.3% 
Acer 28 4.4% 
Tilia 2 0.3 '1> 
eonws 0.0% 
Fraxinus 4 0.6% 
TOTAL ARHO REAL POLLEN 592 I 93.4% 

NONARBOR£AL POLLEN (NAP) 
Poaceae I 0.2% 
Liliaceae 2 0.3% 
Mynca 36 5.7% 
Ericales I 0.2% 
Cbenopodi ineae I 0.2% 
T1uJlictrom 0.0'1> 
l/a 0.0% 
Myriop/I)'l1ulIl 0.0% 
Galiu m 0.0% 
Artemisia 0.0% 
Ambrosia I 0.2% 
Tubuliflorae 0.0% 
Liguh tlorac 0.0% 
unkno-'lI 0.0% 
uniden tifiable (not added into NAP) 6 0.9% 
TOT,\L ~O NA RB OREAL POL LEN 42 6.6% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potam ogeton O.<Yk 
Cyperaceae I 0.2% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0'1> 
Nymphai'a 0.0% 
Utricula ria 0.0% 
TOTAL AQUA TICS I 0.2% 

SPORES 
Sculptured monolere fern spores O.W> 
Psilare monlete fern spo res O.Oo/~__ 
Equisetum 0.0% 
Sum IIf monolete tern spores 0 0.0% 
Osmunda 0.0% 
Sp1J aJilluJII 9 1.4% 
Lscopodium selago type 0.0% 
~!XJiulII annotinum type 0.0% 
Trilete fern spo res, unidentifiable 0.0% 
SUM OF ALL SPORES 9 1.4% 



180 CMLEVEL BASIC POLLEN SUM = 356 
Taxon (BasIc poUI'D sum = AP + NAP) /I 'k 

ARBOREAL POLLEN (AP) 
lArix I 0.3% 
Abies 0.0 % 
Pinus 48 13.5% 
Picea 8 2.2 % 
Tsuga 142 39.9% 
Cup ressaceae 1 0.3% 
Salix 1 0.3% 
Populus 5 1.4% 
Jug/ails 1 0.3% 
Carya 1 0.3% 
Betula 49 13.8% 
Alnus 3 0.8% 
OSlrya/Carpillus 12 3.4% 
Corylus 2 0.6% 
Fagus 29 8.1% 
COS/(JIlet1 0.0% 
Quercus 13 3.7% 
U IIIIUS 5 1.4% 
Au r 17 H % 
Tilia 0.0%-
Comus 0 .0%-
Fraxinus 6 1.7% 
TOTAL ARBOREAL POLLEN 344 96.6% 

NON ARBOREAL POLLE N (NAP) 
Poaceae 0.0% 
Liliaceae 0.0% 
Mvrica 6 1.7% 
Ericales 4 1.1% 
Cbenopodiineae 1 0.3% 
17wliclrlllll 0.0 % 
1Ie.r 0.0% 
Myriop/r)'l/um I 0.3% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia 0.0 % 
Tubulil10rae 0.0 % 
Liguhfl orae 0.0% 
unkn own I 0.0% 
uniden tifiable (not added into NAP) 8 2.2% 
TOTAL l'\O NA RBO REAL POLLEN 12 3.4% 

AQUATICS 
Typha lat ifo lia 0.0% 
Spa rganium 0.0% 
Potamog eton 0.0% 
Cyperaceae I 0.3 % 
Eriocaulon 0.0% 
Nllphar 0.0% 
Brasenia 0.0% 
Nymphaea 0.0% 
Utricularia 0.0% 
T OT AL AQUATI CS 1 0.3 % 

SPORES 
Sculptured ruono lere fe rn spores 0.0% 
Psilate monlese fern spores 0.0%­
§.uisetum 0.0%­
Sum of monolele fern spores 0 0.0 % 
Osmunda 0.0% 
Sphagnum J 0.3% 
Lycopodium selago type 0.0% 
LJ c(l!, ()diu ~1I annotinum type 0.0% 
Trilete fern spores, unidentifiable 0.0% 
SUM OF ALL SI'ORES I 1 0.3 % 



190CM LEVEL BASIC POLLEN SUM - 1020 I 
Taxon ( Ba.~ c pellen sum = AP + NAP) " % 

ARBOREAL POLLEN (AP) 
LArix 0.0% 
A bi~s 4 0.4% 
Pinus 
Picea 

156 15.3% 
69 6.8% 

T.tuga 485 47.5% 
Cuprc:ss.aceae 0.0% 
Salix 0.0% 
Populus 0.0ll­
Iuglans I 0.1 'k> 
Carya I 0.1% 
lJ.;!,:,la 
Alnus 
Ostrya/Carpinus 

130 12.7% 
4 0.4% 

0.0% 
Coryius I 0.1% 
Fagus 
Castanea 

61 6.0% 
0.0% 

Quercus 6 0.6% 
Ulmus 7 0.7% 
Acer 
Ti/ia 

38 3.7% 
6 0.6% 

Comus 0.0% 
Fraxinus 6 0.6% 
TOT AL AR BOR EAL POLLEN 975 95.6% 

NO NA RBO REAL POLLEN (NAP) 0.0% 
Poa ceae 0.0% 
Liliaceac 0.0% 
Myrim 39 3.8% 
Ericales 5 05 % 
Chcnopodiineae 0.0% 
T/lQlirlrum 0.0% 
nu 0.0% 
MyriopJry/lwrr 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia 0.0% 
Tubulinorse I 0.1% 
Liguliflorae 0.0% 
unknown 0.0% 
unid entifiable (nOl added into NAP) 7 0.7% 
TOTAL NON'ARBOREACPOLLEN 45 4.4 % 

AQ UATI CS 0.0% 
Typha latifolia 0.0% 
Spargannon 0.0% 
Potamogetm 0.0% 

[Cyperaceae 0.0% 
Eriocaulon 
Nuplrar 

0.0% 
0.0ll­

Brasenia 0.0% 
Nymphaea 0.0% 
Utricularia 0.0% 
T OTAL AQUA TICS 0 0.0% 

SPORES 0.0% 
Sculptured monolere (em spo rt's 0 .0% 
Psilate ruonlere fern spores 0.0% 
Eauisetum 0.0% 
Sum of monolete rpm ~-POI'\'S 0 0.0% 
Osmunda 0.0% 
Sphagnum 9 0.9% 
Lycopodium selag o type 0.0% 
!:yr:opodium annotinum type 0.0% 
Trilete fern spores, unidentifiable 0.0% 
SUM OF ALL SPORES 9 0.9% 



200 CM LEVEL BASIC POLLEN SUM '" 332 
Taxon (Basic pollen sum = AP + NAP) # ~ 

ARBOREAL POLLEN 
Larix I 0.3% 
Abies 2 0.6% 
Pinus 71 21.4% 
Picea 11 D% 
Tsuga 103 31.0% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 4 1.2% 
Juglans o.os 
Carya 2 0.6% 
Betula 56 16.9% 
A tnus 12 3.6% 
Ostrya/Carpinus 8 2.4% 
Corylus I 0.3% 
Fagus 18 5.4% 
CastaIlea 0.0% 
Quert"us 10 >.0% 
Ulmus 7 2.1% 

" 

Acer 10 3.<Yk 
Tilia I 0.3% 
Comus 0.0%

f-=-­ . 
Frasmus 2 0.6% 
WAi.. ARBOREAL POLLEN 319 96 .1% 

NONARBOREALPOLLEN 
Poaceae I 0.3% 
Liliaceae 0.0% 
Myrica 8 2.4% 
Ericales 3 0.9% 
Cbenopodi ineae 0.0% 
Thalictrum 0.0% 
/lex 0.0% 
Myrioph)'lIwn 0.0% 
Galium 0.0% 
Artemisia 0.0 1l­
Ambrosia I 0.3 % 
Tubuliflorse 0.0% 
Ligul iflorae 0.0% 
unknown 0.0% 
unidentifiable (no)! added into NAP) 6 1.8% 
T OTAL NONARBOREALPOLLEN 13 3.9% 

AQUATICS 
TypllQ latifolia 0.0% 

ISparganium 0.0% 
Potamogeton 0.0% 
Cype raceae 0 .0% 
Eriocaulon 2 0 .6% 
Nuphar 0.0% 
Brosenia 0.0% 
N.\'mphOt'lJ 0.0% 
VIricularia 0.0% 
TOTAL AQUATICS 2 0.6% 

SPORES 
Sculptured monolere fem SPOl"t.$ 0.0% 
Psilare monlere fern spores 0.0% 
Equisetum 0.0% 
Sum or mo nolete fern spores 0 0.0% 
Osmunda I 0.0% 
Sphagnum I 0.3% 
Lycopodium selogo l).fIt! I 0.3% 
Lycopodium anllolinum lyre 0.0% 
l :rilcle fern spores, unidentifiable 0.0% 
SUM OF ALL SPORES 2 0.6% 



nOCM LEVEL BASIC POLLEN SUM = 464 
Taxon (Basi c pollen sum = AP + NAP) 1# % 

ARBOREA L POLLEN 
LAm 0.0% 
Abies 3 0.6% 
Pinus 46 9.9% 
Picea 53 11.4% 
Tsuga 198 42.7% 
Cupressacese 0.0% 
Salix 0.0% 
Populus 0.0% 
Iuglans 0.0% 
Corya II 2.4% 
Bt/uta 73 15.7% 
Alnus 4 0.9% 
Ostrya/CarpiItlJS 0.0% 
Corylus 8 1.7% 
Fagus 23 5.0'k. 
Castanea 0.0% 
QI~rr;lJS 2 0.4% 
Ulmus 4 0.9% 
Aur 9 1.9% 
Tilia 0.0% 
Comus 0.0% 
Fraxinus 1 0.2% 
TOTAL ARBO REAL POLLEr\" 435 93.8% 

. .- NONARBOREAL POLLEN 
I'naceae 2 0.4% 
Lilieceoe 0.0% 
Myrira I 13 2.8% 
Ericales 7 1.5% 
Chenopodimeae I 0 .2% 
Thalictrum I 0.2% 

-
I/,'J 0 .0% 
Myri""'')'[JwIl 0.0% 
Galium 0.0% 
Artemisia 0 .0% 
Ambrosia I 02% 
TubuliOorae 4 0.9'A> 
Liguliflorae 0.0% 
unkno....'11 0.0% 
unidentifiable (noc added into NAp) 10 2.2% 
TOT AL r\"ONARBOREAL POLLEN 29 6.3% 

AQUATICS 
Typha latifolia 0 .0% 
Sparganium I 0.0% 
Potam oe etoi 5 1.1% 
Cyperaceae I 0 .2t;!. 
Erioeaulon 42 9 .1% 
Nup/lQr 0.0% 
Brasenia 0.0% 
Nyllwhaea 0.0% 
Utricularia 0.0% 
TOTAL AQ UATICS 48 10.3% 

SPORES 
Sculptured monolete (em spores 0 .0% 
Psil ate ruonlete fern spores I 0.2% 

l.Equisetum 0.0 % 
Sum of monoleIe (em sport'S I 0 .2% 
Dsmunda I 0 .0% 
SpllQ~'UJJn 23 5.0% 
Lycopodium selago type 0.0% 
Lycopodium annotinum Type 1 0.2% 
Trilet e (e m spores, unidentifia ble 0 .0% 
SUM OF AL L S PORES 25 5.4% 



220CM LEVEL BASIC POLLEN SUM 
Taxon (Basic pollen sum '" AP + NAP) 

ARBOREAL POLLEN (AP) 

= 764 

• '% 

LArix 0_0% 
Abies 6 0.8% - --
PillJJS 322 42.l ck 

PiceL1 29 3.8% 

!juRO 175 22.9% 
Cupressaceae 5 0.7% 
S4lir 0.0% 

~puJus _ 1 0_1% 
Juglans _. 0.0% 
COf)'Q -. 1I 1.4% 
Betula 74 9.7% 
Alnus 14 1.8% 
Ostrya/Carpinus 16 2.1% 
Corylus 15 2.0% 
Fagus 15 2.0% 
Castanea 0.0% 
Quercus J2 1,6% 
UII7IJL< 8 1.0% 
Art'r 23 3.0% 
Tilia 0 .0% 
Comus 0.0% 
Fraxinus 3 0.4% 
TOTAL ARBOREAL POLLEN 729 95.4% 

NONARROREAL POLLEN (NAP) 
Poaceae 3 0.4% 
Liliaceae I 0.1% 
Myrica 3 0.4 % 
Ericales 13 1.7% 
Cheaopodiineae 0.0% 
Thalictrum 0.0% 
[lex 4 0.5 % 
Myriophyllum 0.0 % 
Galium 0.0 % 
Artemisia 0.0% 
Ambrosia 0_0% 
Tubuliflorae 0.0% 
Liguliflorae 11 1.4% 
unknov..n 0.0% 
unideotifiable (001 added into NAP) II 1.4% 
TOTAL NONARBOREAL POLLEN 35 4.6% 

AQUATICS 
Typha latifolia 1 0.1% 
Spargolliwn 0.0% 
Potamogeton 0.0% 
Cype raceae 4 0.5% 
Eriocaulon 4 0.5 % 
Nuplwr 0.0% 
Brasenia 0.0% 
Nymp haea 0.0% 
Utricularia I 0. 1% 
TOTAL AQUAncs 10 1.3% 

SPO RES 
Sculpcured monolere fern spores 0.0% 
Psilate monlere fern spores 5 0.7% 
Eauiseium 0.0% 
Sum of mooolete Iern 5pOl'E'S 5 0.7% 
Osmunda 0.0 % 
Sphagnum 53 6.9% 
Lycopodium selag» type 0_0% 
Lycopodium a/l1IoTi/WIII type 0.0% 
Trilete fern spores, un identifiable 0.0% 
SUM OF ALL SPORES 58 7.6% 



230CM LEVEL BASIC POLLEN SUM = 749 
Taxon (lbsIc pollen sum = AP + NAP) 1# % 

ARBOREAL POLLEN (AP ) 
lAm 0.0% 
Abies 9 1.2% 
Pinus 209 27.9'"k 
Picea 79 10.5~ 

Tsuga 24 1 32.2% 
Cupressaceae 0.0% 
S<J/i:L 2 0.3% 
Populus 18 2.4% 
Iuglans 1 0.1% 
Corya 0.<» 
Betula 64 8.5% 
Alnus 2 0.3 % 
Ostrya/Carpinus 0 .0% 
Corylus 3 0 .4% 
Fagus 16 2.1% 
Castanea 0.0% 
Quercus 22 2.9% 
~. 17 2.3% 
A cer 38 5.1% 
Tilia 0.0% 
Comus 0.0% 
Fraxtnu..< 3 0.4 % 
TOTAL A RB O REAL POLLEN 724 96 .7% 

NONARBOREAL POLLEN (NAP) 
Poaceae 2 0.3% 
Liliaceae 0.0% 
M..... rica 8 1.1% 
Ericales 12 1.6% 
Cbenopodiineae 0.0% 
Thalictrum 0.0% 
/1l'J: 0.0% 
Myriophylhu,] 0.0% 
Galium 0.0%"­

Artemisia I 0.1% 
Ambrosia 2 0.3% 
Tubuliflorae 0.0% 
Liguliflorae 0.0% 
un known 0.0% 
unid entifiable (not added into NAP) 9 1.2% 
T OT AL NO NARB O REAL POLLEN 25 3.3% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0 .0% 
Potamogeton 2 0.3 % 
Cyperaceae 5 0.7% 
Eriocaulon 3 0.4% 
Nupkar 0.0% 
Brasenia 0.0';t> 
N~ '",phQea 0.0% 
Utriculatia 0.0% 
TOTAL AQUATICS 10 1.3% 

SPORES 
Sculptured monolet e fern spores 0.0% 
Psilare rnonlese rem spores 1 0.1% 

IEquisetum 0.0% 
Sum or monolele rem SPOI'f'S 1 0.1% 
OSIIIwlda 0.0% 
SphaglW111 32 4.3% 
Lycopodium selago lype 0.0% 
Lvcopodium annotinum type 0.0'70 
Trilete fern spo res. un identifiable 0.0% 
SUM OF ALL SPORES I 33 4.4% 



2<W CM LEVEl, BASIC POLLEN SUM = 630 
Taxon (~~&: pollen sum = AP • NAP) II ~ 

ARBOREAL POLLEN (API 
Larix 0.0% 
Abies 4 0.6'l> 
Pinus 43 1 68.4% 
Piu a 25 4.0% 
Tsuga 122 19.4% 
Cupressecese 0.0% 
Sal ix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carya 4 0.6% 
Betula 14 2.2% 
Alnus I 0.2% 
Ostrya/Carpinus 0.0% 
Corylus 0.0% 
Fagus 1 0.2% 
Castanea 0.0% 
QUt!fflL< 8 13% 
Vl mus J 0.2% 
Aeer l7 2.7% 
Tilia 0.0% 
Comus 0.0 % 
Fraxinus I 0 .2% 
TOTAL ARBOREAL POLLEN 629 99 .8% 

NONA RBO REAL POLLEN (NAP) O .O':'~ 

Poaceae 0.0% 
Liliaceae 0.0% 
Mvriea 0.0% 
Ericales 0.0 % 
Cbeoopodiineae 0.0% 
Thalictrum O.O'A> 
Ilex 0.0% 
M"rioplryllIDII 0.0% 
Galium O.O 'A> 
A rtemisia 0.0% 
Ambrosia I 0.2% 
Tubul iflorae 0.0 % 
Liguliflo rae 0.0% 
unknown 0.0 % 
unidentifiable (nO( added into NAp) 4 0.6% 
TOTAL NO NARBOREAL POLLEN 1 0.2 % 

AQ UATI Qi 0.0 % 
Typha latifolia 0.0% 
Sparganium O.W 
Potamogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon I 0 .0% 
Nup/lLlr 0.0 % 
Brasenia 0.0% 
N.I'lI/p /IDeD 0.0% 
Utricularia 0.0% 
TOTAL AQUATlQi 0 0.0% 

SPORES 0.0% 
Sculptured monolete fern spores 0.0% 
Psilate monlete fern spo res 2 0.3% 
Equisetum I 0.2% 
Sum o(monol.-Ie fern sport'S 3 0.5 % 
Osmunda 0.0 % 
SplllJgnum 0.0% 
Lscopodium u/a)11J type 0.0'i> 
Lycopodium annotinum type 2 0.3% 
Trilele fern spOres. unidentifiable 0.0% 
S UM OF ALL SPORES 5 0.8 % 



2.'0 CM LEvEL BASIC POLLEN SUM := 424 
Taxon (Ba....c pollen sum := AP + NAP ) /I % 

ARBOREAL POLLEN (AP) 
Larix 0.0% 
Abirs 4 0.9% 
Pinus 310 73.1% 
PiceL1 22 5.2% 
Tsuga 34 8.0% 
Cupressaceae 0.0% 
SaliJ. 0.0% 
PopuJLI.$ 3 0 .7% 
Juglans 0.0% 
Carya 6 1.4% 
Betula 13 3.1% 
Alnus 1 0.2% 
Ostrya/Carpinus 0.0% 
Corylus 5 1.2% 
Fagus 3 0.7% 
Castanea 0.0% 
QUUCLl.$ 4 0.9% 
Ulmus 2 0.5% 
Acer "3 0.7% 
Tilia 0.0% 
Comus 0.0% 
Fraxinus 2 0.5% 
TOTAL ARBOREAL POLLEN 412 97.2% 

NONA R BOREAL POLLEN (NAP) 
Poaceae 5 1.2% 
Liliaceae 4 0.9% 
Myrica 1 0.2% 
Ericaks I 0.2% 
Chenopodi ineae 0.0% 
Thalictrum 0.0% 
1l1'.T 0.0% 
Myriophyllum 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia I 0 .2% 
Tubul itlorae 0 .0% 
Liguliflorae 0 .0% 
unknown 0.0% 
unidentifiable (not added into NAP> 6 1.4% 
TOTAL NONARBO RE AL POLLEN 12 2.8% 

AQUATICS 
Typha latifolia I 0.2% 
Sparganium 0.0% 
Potamogeton 4 0.9 % 
Cypersceae 0.0% 
Eriocaulon 0.0% 
NuplUJr 0.0% 
Brasenia 0.0% 
Nymph aea 5 1.2% 
Utricularia 0.0% 
TOTAL AQUATICS 10 2.4% 

SPORES 
Sculptured monolere fern spores 4 0.9% 
Psilate monlere fern spores 4 0.9% 

i Equisetum 6 1.4% 
Sum or monolete remspores 14 33% 
O.<JJW1Wa I 0.2% 
SI,IIiJ.Il'lwn 0.0% 
Lycopodium selaeo type 0.0% 
Lycopodium annotinum type 0.0% 
Trilete fe rn spo res. unidentifiable 0.0% 
SUM OF ALL SPORES IS 3.5% 



260CM LEVEL BASIC POLLEN SUM = 300 
TaxOD (Basic pollen sum = AP + NAP ) " % 

ARBOREAL POLLEN (AP) 
LArix 2 0 .7% 
Abies 7 2.3% 
Pinus 178 59.3% 
Picea (7 5.7% 
Tsuga 20 6.7% 
Cupressaceae 2 0.7% 
Salix 0.01l­
P(1puIIL~ 2 0.7% 
Jugums 0 .0% 
Carya 6 2.0% 
Betula 17 5.7% 
AITlJI.< 2 0.7% 
Ostrya/Carpinus 8 2.7% 
Corylus 2 0.7% 
Fa gus 
~_. 

0 .0% 
Castanea 0.0% 
Quercus 7 2.3% 
Ulmus 1 0.3% 
Acer II J.7'k 
Tilia O.O<i-

Conws 0.0% 
Fraxinus 6 2.0% 
TOTAL ARBOREAL POLLEN 288 %.0% 

NONARBOREAL POLLEN (NAPI 
Poaceae 6 2.()% 

Liliaeeae 4 1.3% 
M)'rica 0 .0% 
Encales 0 .0% 
Cbenopodi ineoe 0.0% 
ThoIiarum 0 .0% 
1Ie.r 0.0% 
Myriophyllum 0.0% 
Galiusn 0.0% 
Artemis ia 0.0% 
Ambrosia I 0.3% 
Tubuliflorae I 0.3% 
Liguliflorae 0.0% 
unknown 0.0% 
un ident ifiable (nOi added into NAP) 3 1.0% 
TOTAL NO NARBOREA L POLLEN 12 4.0% 

AQUATICS 
Typha latifolia I 0.3% 
SpargoIlium 0.0% 
Potamogeton 0 .0% 
Cyperaceae 4 1.3% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
NYmPllaea 3 1.0% 
Utnrularia 3 1.0% 
TOTAL AQUATICS )I 3.7% 

SPO RES 
Sculptured monolete fern spo res J 1.0% 
Psilaie monlere fern spores 4 1.3% 

IEquisetum II 3.7% 
Sum of monolete tern ~;pol't'S 18 6 .0% 
Osmunda 0 .0% 
Sphagnum 0.0% 
Lycopodium se lago typ e 0.0% 
Lsropodium almalinum type J 0.3% 
Trilet e (em spores. unidentifiable 0.0% 
SUM OF ALL SPORES 19 6 .3% 



415
 
Taxon (Basic pollen sum = AP + NAP)
 
270CM LEVEL BASIC POLLEN SUM = 

% 

ARBOREAL POLLEN (AP) " 
4.8% /..Drix 20 

Ab ies 22 5.3% 
Pinus 235 56.6% 
Picea 55 13.3% 
Tsuga 33 8.0% 
Cupre..ssaceae 0.0% 

0.0%Salix 
Populus 0.0% 
Juglans 0.0 % 
Carya 2 0.5% 

14 3.4% Betula 
0.2% AlIWS I 

OSlrya/Carpilws 2 0.5% 
Corylus 0.7%J 
Fagus 0.0% 
Castanea 0.0% 

0.7%Quercus 3 
0.0%Ulmus 
3.1% ACt'r 13 
0.0% Tilia 

Conws 1 0.2% 
Fraxinus 0.0% 
TOTAL ARBOREAL POLLEN 404 97.3% 

NONAR80REAL POLLEN (NAP) 
9Poaceae 2.2% 

Liliaeeae 0.0% 
Myrica 0.0% 
Ericales 0.0'1> 
Cbenopodiineae 0.0% 
Thalictnun 0.0% 
lIex 0.0% 
Myriopll yJlwlI 0.0% 
Galium 0.0% 
A rtemisia 0.0% 
Ambrosia 0.0% 
Tubulitlorae 2 0.5% 
Liguliflorae 0.0% 
unkn own 0.0% 
unidentifiable (not added into NAP) 12 2.9% 
TOTAL NONARBOREAL POLLEN II 2.7% 

AQU ATI CS 
Typha latifolia I 0.2% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperaceae 0.0% 

O.O"J!,Eriocaulon 
Nuphar 0.2%I 
Brasenia 0.0% 

8 1.9% !!E':.p"~:a 
Utricularia 0.0% 
TOTAL AQUATICS 2.4% 

SPORES 
Sculptured rnonolere fern spores 

10 

26 6.3% 
Psilate monlere ternspor es 17 4.1% 
Equi setum 0.0% 
Sum ofmonolete (fm ~port'S 43 10.4% 
Osmunda 0.0% 
Spllagnum 0.0% 
Lycopodium sclag» type 0.0% 

I 0.2% 
T rilete (em spores. unidentifiable 
Lycopodium ollnotimml 1)'1": 

0.5% 
SUM OF ALL SPORES 

2 
.u; 1\.1% 



280CM LEvEL BASIC POLLEN SUM = 624 
Taxon (&sic pollen sum:: AP + NAP) It % 

ARBOREAL POLLEN (AP) 
Larix 9 1.4% 
Abies II 1.8% 
Pi1WS 443 7l.0~ 

Picea 31 5.0%-
Tsuga 60 9.6% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carya 4 0.6% 
Betula IS 2.4% 
Alnus 4 0.6% 
Ostrya/Carpmus 2 03% 
COT"\'1r1S 8 1.3% 
Fagus 0,0% 
Castanea 0.0% 
QlN'rrus 15 2.4% 
Ulmus 1 0.2% 
Aur 5 0.8% 
Tdia 0.0% 
Comus 0.0% 
Fraxinus 5 0.8% 
TOTAL ARBOREAL POLLE.'l 613 98.2% 

NONARBOREAL POLLEN (NAP) 
Poaceae 4 0.6% 
Liliaceae 5 0.8% 
Myrica 0.0% 
Ericales 0.0% 
Chenopodiineae 0.0% 
Thalictrum 0.0% 
110. 0.0% 
Myriopllyillull 0.0% 
Galium 0.0% _. 

Artemisia 0.0% 
Ambrosia 2 0.3% 
Tut>uliflOTae 0.0% 
Liguliflnrae 0.0% 
uo!cnowo 0.0% 
unidentifiahle (not added into NAP) 10 1.6% 
TOTAL NONARBOREAL POLLEN II 1.8% 

AQ UATICS 
Typha latifolia 0.0% 
Sparganium 0.0 % 
Potomogeton 0.0% 
Cyperaceae 2 0.3% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 1 0.2% 
Nvmpluuu: 0.0% 
Utricularia 0.0% 
TOTAl. AQUATICS 3 05% 

SPORES 
Sculptured monolere fern spores 13 2.1% 
Psilate rnonlete fern spores 12 1.9% 
IEquisetum 14 2.2% 
Sum of moeolcte (I'm spores 39 6.3% 
Osmunda 0.0% 
Sphagnum 0.0% 
Lycopodium selago type 0.0% 
Lycopodium annotinum 1)1'1' I 0.2% 
Trilete fern spores. unidenti fiable 0.0% 
SUM OF ALL SP O RES 40 6.4% 



!90 CM LEVEL BASIC POLLEN SUM = 635 
TaIOD (Basic polleD sum = AP 't NAP) II % 

ARBOREAL POLLDi (AP) 
lArix 9 1.4% 
Abies 38 6.0% 
Pinus 377 59.4% 
Pi(l'a 77 12.1% 
Tsuga 55 8.7% 
Cupressaceae O.o<l> 
Salix 0.0% 
Populus 4 0.6% 
Jugums 0.0% 
Ca rya 0.0 % 
Betula 19 3.0% 
Alnus 0.0% 
Ostrya/Carpinus 5 0.8'ko 
Corylus 5 0.8% 
Fagus J 0.5% 
Castanea 0.0% 
Quercus 7 1.1% 
Ul11l1JS 1 0 .2% 
Acer 12 1.9% 
Ti!ia 0.0% 
Conws 0.0% 
Fraxinus I 0.2% 
TOTAL ARBOREAL POLLEN 61J 96.5% 

NONARBOREAL PO LLEN (NAP) 
Poaceae 14 2.2% 
Liliaceae I 0.2% 
Myrica 0.0% 
Eric-ales 0 .0% 
Chenopodimeae 0.0% 
17IQIictrum 0.0% 
Hex 0.0% 
Myriophyllum 0,0% 
Galium 0.0% 
Artemisia J 0.2% 
Ambrosia 6 0.9% 
Tubulifiol'3e 0.0% 
Liguliflorae 0.0% 
unknown 0.0% 
unidentifiable (not added into NAP) 10 1.6% 
TOTAL lI'ONARBOREAL POLLEN 22 3.5% 

AQUATICS 
Typha lat ifolia 0.0% 
Spa rganium 0.0% 
Potamogeton 0.0% 
Cyperaceae 0.0% 
EriIlCQU/OII I 0.2% 
NUfJ1Iar 2 0.3% 
Brasenia 0.0% 
NympJuzetJ 0.0% 
Utricula ria 0.0% 
TOTAL AQUATICS 3 05% 

SPORES 
Sculptured monolere fern spores 12 1.9% 
Psilare monlete fern spores 7 1.1% 
Equisetum 8 1.3% 
Sum or monolele fern 5001"1'5 27 4.3 % 
OSIIIlIIuia 2 03 % 
5/,1IogIlUI1l 0,0% 
Lscopodium Se/ORO type I 0.2% 
L)'copodium Ql11101;lIl1mtype 0.0% 
Trilete fern spores. unidentifiable 2 0.3% 
SUM OF ALL SPORES 32 5.0'7" 



300CM LEVEL BASIC POLLEN SlJj\-1 - 434 
Taxoll (BasIc pollen sum = AP + NAP) It ~ 

ARBOREAL POLLEN (AP) 
Larix II 25 % 
Abies 6 1.4% 
Pinu s 270 62.2% 
Piu a 16 3.7% 
Tsuga 35 8.1 '7D 
Cupressaceae I 0.2% 
Salir 0.0% 
Populus I 0.2'1> 
Iuglans 0.0% 
Carya 4 0.9% 
Betula 17 3.9% 
AltIUS 6 1.4% 
Ostrya/Carpinus 4 0 .9% 
Corylus 5 1.2% 
Fagus 4 0.9% 
Castanea 0.0% 
Quercus 19 4.4% 
Ulmus 2 0.5% 
AI'l'r II 2.5% 
Tilia I 0.2% 
Comus 0.0% 
Frw:i,1US 3 0.7% 
TOTAL ARB O REAL J'O LLEN 416 95.9% 

NONA RBO REA L POLLEN (NAP) 
Poaceee 11 2.5% 
Liliaceae J 0.7% 
M.\'!"ica 0.0% 
En.ales I 0.2% 
Cbenopodii0 eae I 0.2% 
Tha II r I rum 0.0% 
1/,.,­
,.,...,--c· · .. 
!1~riopll}'l1um 

0.0% 
0.0% 

Galium 0.0% 
AI1I'''Il~<ia 0.0% 
A11Ibrn"a I 0.2% 
Thhulino!3e I 0.2% 
Liguliflorae 0.0% 
unknown O.O'N 
unidentifiable (not 3d~_~ into NAp) 8 1.8% 
TOTAL SONARBOR£AL POLLEN 18 4.1% 

AQUATICS 
Typha latifol ia 0.0% 
Spargan ium 0.0% 
Potamogeton I 0.2% 
Cyperacese 2 0.5% 
Eriocaulon 0.0% 
NlIl'har 1 0.2% 
Brasenia 0.0% 
Np"l'"ot'o I 0.2% 
Utricularia 0.0% 
TOTAL AQ UATICS 5 1.2% 

SPORES 
Sculptured rnonoletc fern spores 14 3.2% 
Psilstc rnonlete fem spores 10 2.3% 
Equisetum 25 5.8% 
Sum or mooolele fern spores 49 1U % 
Osmunda 0.0% 
Sphagnum 0.0% 
Lycopodium selago IYpe 0.0% 
Lycopodium annotmum 1)1't! 0.0% 
Trilere fern spores, unidentifi able I 0.0% 
SUM 01' ALL SPORES I 49 1) .3% 



310CM LEVEL BASIC POLLEN SUM = 320 
Taxon (Basic: POUE'D sum;; AP + NAP) II % 

ARBOREAL POLLEN (AP) 
Larix 7 2.2% 
Abies II 3.4 Ck 

Pinus 148 46.3% 
Pirea 28 8.8% 
TSIIga 27 8.4% 
Cupressaceae 0.0% 
Sd/u O.O'X 
Populus 4 1.3% 
Juglans 0.0% 
Carya 0.0% 
Betula 20 63% 
Alnus I 0.3% 
Ostrya/Carpinus 2 0.6% 
Corylus 1 0.3% 
Fagus 1 0.3% 
Castanea 0 .0% 
Quercus 7 2.2% 
U/IIWS 0.0% 
Acer 16 5.0% 
Tilia 0.0Ch:> 
Conws 0.0% 
Fraxinus 8 2..5 % 
TOTAL ARBOREAL POLLEN 281 87.&% 

NONARBOREAL POLL EN (NAP) 
Poaceae 26 8.1% 
Liliaeeae 7 2.2% 
Myrica J 0.3% 
Ericales 1 0.3% 
Cbenopodi ineae 1 0.3% 
Thalictrum 0.0% 
Ilex 0.0% 
Myriopiryl/wlI 0.0% 
Galium 0.0% 
Artemisia I 0 .3% 
Ambrosia 2 0.6 % 
Tubul iflorae 0.0% 
Liguliflorae 0.0% 
unknown 0.0% 
unidentifiable (not added iDIO NAP) 7 2.2% 
TOTAL NONA RBOREAL POLLEN 39 12.2% 

AQUATICS 
Typha latifolia 3 0.9% 
Sparganium 0 .0% 
Pota mogeton 1 0 .3% 
Cyperaceae 5 1.6% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
NympluU'Q 1 0.3% 
Utricularia 0.0% 
TOTAL AQUATI CS to 3.[ % 

SPORES 
Sc:uIPlUred rnonolete fern spores 12 3.8% 
Psilate rnonlete fern spo res 3 0.9 % 
Equisetum 5 1.6% 
Sum of menolete fern sporl'S 20 6.3% 
Osmunda 0.0% 
SplJag lllll1l 0.0% 
Lycopodium selago Iy/,'-' 0.0% 
Lycopodium annotinum type 0.0% 
Trilete fern spores. unidentifiable 0.0% 
SU~I OF ALL SPORES 20 63 % 



320CM LEVEL BASIC POLLEN SUM = 3 11 
Taxon (BasIc Jl6l1m sum =AP + NAP) " % 

ARBOREAL POLLEN (AP) 
Larix (­ 1.9% 
Abies 10 3.2% 
Pinus 205 65 .9% f=._.. 

13 4.2% PiCUl 
Tsuga 17 5.5% 
Cupressaceae 0.0% 
Salix I 03% 
Populus 0.0% 
Juglans 0.0% 
CoT)'o I 0.3% 
Betula 17 5.5% 
Alnus 10 3.2% 
Ostrya/Carpinus I 0.3% 
Corylus 0.0% 
Fagus 0.Q<;f, 
f-=­

0.0 % Ca stanea 
Quercus 15 4.8% 
Ulmus 2 0.6% 
Acer 9 2.9% 
T,ha 0.0% 

1-;:-;--" 
0.0 % C() n ll ~r 

Fraxinus I 03 % 
TOTAL ARBOREAL PO LLES 308 99 .0% 

NONARBOREAL POLLEN (NAP ) 
Poaceae 2 0.6% 
Liliaceae 0.0% 
Myrica 0.0% 
Ericiles 0.0% 
Chenopod iineae 0.0% 
Thalictrum 0.0% 
Ilex 0.0% 
M\'rioplll'lIuIII 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia 0 .0% 
Tubul itlorae I I 0.3% 
Liguliflorae 0.0% 
unknown 0.0% 
unidentifiable (not added into NAp) 3 1.0% 
TOTAL NONARBOREAL POLLEN 3 1.0% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0 .0% 
ICvperaceae 15 4.8% 
Eriocaulon 0.0% 
,vuplrar 0.0% 
Brasenia 0 .0% 
Nymphaea 2 0.6% 
Utricularia 0.0% 
TOTAL AQ UATICS 17 5.5% 

SPORE...l\ 
Sculptured monolere fern SPOn"-S I 03% 
Psilate monlete fern spores I 03% 
Equisetum 12 3.9% 
Sum or moeolete rem spores 14 4.5% 
O.<IIWnOO 0 .0% 
Sphagnum 0.0% 
Lycopodium selago type 0.0% 
Lycopodium annotinum rypt ' 0.0% 
Tril ete fern spores, unidentifiable 0.0% 
SUM OF ALL SPORES 14 4.5% 



330CM LEVEL BASIC POLLEN SUM = 314 
Taxon (BasIc pollen sum = AP ... NAP) M % 

ARBOREAL POLLE~ (AP) 
lArix 2 0.6% 
Abies 14 4.5% 
Pinus 167 53.2% 
Picco 10 3.2% 
TSJJga III 5.7% 
Cupressaceae 0.0% 
Sa/if: O. ~ 

Potndus 5 1.6% 
Juglans 0.0% 
Carva 0.0% 
Betll/a 20 6.4% 
A/IWS 6 1.9'N 
Ostrya/Carpinus 12 3.gri 
Corylus I 0.0% 
Fagus 5 1.6% 
Castanea 0.0% 
Que rcus 8 2.5% 
Ulmus 3 1.0% 
Au r 19 6.1% 
Ti/io 0.0% 
Comus 0.0% 
FTtUiIJ/L' II 3.5% 
TOTA L ARBOREAL POLLEN 300 95.5% 

SONARBOREAL POLLEN (NAP) 
Poaceae II ~5% 

Liliaeeae 1 0.3% 
Myrica I 0.3% 
Erical~ 0.0% 
Chenopodiineae 0.0% 
Thalictrum 0.0'70 
llex 0.0% 
M.\'riopllylluJlI 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Amb rosia 0.0'lo 
Tubuliflorae 0.0% 
Liguliflorae I 0.3% 
unkn own 0.0% 
unid entifiable (not added into NAP) II 3.5% 
TOTAL NONARBOREAL POLLEN 14 4.5 % 

AQUATICS 
Typha loti/alia O .<Y~ 

Sporeanium 0.0% 
Potamogeton 0.0% 
Cyperaceae 6 1.9% 
Eriocaulon 0.0'l0 
NIII,lIar 12 3.8% 
Brasenia 5 1.6% 
Nympha ea 5 1.6% 
Utriculana 0.0% 
TOTAL AQUATICS 28 8.9% 

SPORES 
Sculptured monolete fern spores 9 2.9% 
Psilaie mo nlete fern spores 10 3.2% 
Equisetum 0.0% 
Sum ormonolele rem spores 19 6.1% 
Osmunda o.oa 
SpIWg'lW71 0.0% 
Lvcopodium selag o I)'pe I O.~ % 

Lycopodium annotinum1)'Pi 0.0% 
Tril ete fern spo res . unidentifiable 1 0.3% 
SUM OF ALL SPORES 21 6.7% 



340 eM LEVEL BASIC POLLEN SUM = 411 
Taxon (Basic pollen sum = AP ... )\lAP) " % 

Loru 
ARBOREAL POLLEN CAp) 

O.O~ 
Abies 3 0.7% 
PmIL< 293 71.3% 
Picea II 2 .7% 
TsuSla 27 6.6% 
Cupressaceae 0 .0% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carva I 0.2% 
Be/u/a 19 4.6 % 
Alnus 6 1.5% 
O.<1ryo/Carpillus 2 05% 
Corylus 5 1.2% 
Fagus 2 0.5% 
Castanea 0.0% 
Quercus 13 3.2% 
Ulmus I 2 0.5% 
Acer 14 3.4% 
Tilia 0 .0% 
Com us 0 .0% 
Fraxinus J 0.7% 
TOTAL ARBOREAL POLLEN 40 1 97 .6% 

NONARBOREAL POLLEN (JIlAP) 
Poa~ 5 1.2'k 
Liliaceae 2 0.5% 
Myrica 2 0.5% 
Ericales 0.0% 
Cbenopodiineae 0.0% 
Thalictrum 0.0% 
Jle.r 0.0 % 
Mvrioplryllwn 0.0% 
Galium 0.0% 
Ant'IIIi.< ia 0.0% 
Ambrosia 0.0% 
Tubuliflorae I 0.2% 
Ligul iflorae 0.0 % 
unknown 0.0% 
unidentifiable (not added into NAp) 4 1.0% 
TOTAL~O~ARBOREALPOLL E N 10 2.4 % 

AQUATICS 
TypIUl/otifo/io 0.0% 
Sporgonium 0.0% 
Potamogeton 0 .0% 
Cyperuceae 14 3.4% 
Eriocaulon 0.0% 
Nuphar 6 1.5% 
Brasenia 0.0% 
NYII/p/loeo I I 2.7% 
V/ ricularia 0.0% 
TOTAL AQUATICS 3 1 7.5% 

SPORES 
Sculptured monolete fern spores 2 0.5 % 
Psilate monlere fern spores 3 0.7% 
Equiset um 3 0.7% 
Sum of monolele Iern sport'S 8 1.9% 
Osmunda 0.0% 
Sphagnum 0.0% 
Lycop odium selago type 0.0% 
Lycopodium Ol/l1o/il1UIII type 0.0% 
Trilete fern spores, un ident ifiable 0 .0% 
SUM OF ALL SPORES II 1.9% 



350CM LEVEL BASIC roLL'EN SUM = 929 
Tuoo (Basic pollen sum = AP + NAP) , % 

ARBOREAL POLLEN (AP) 
UJrix 3 0.3% 
Abi~s 10 1.1% 
Pinus - - 433 ­ .. 

46.6% 
Picea 159 17.1% 
Tsuj:a 39 4.2% 
Cupressaceae 0.0% 
Salix 20 2.2% 
Populus 8 0.9% 
Juglans 2 0 .2% 
.CaT)'Q 0 .0% 
Betula 24 2.6% 
AItIJ,lS 37 4.0% 
Ostrya/Carpinus 33 3.6% 
Corylus 4 0.4% 
Fagus 4 O.4<;i> 
Castanea 0.0<;i> 
'Quercus 62 6.7<;i> 
Ulmus 11 1.2% 
Ac<'f 26 2.8% 
TilJQ I 0.0% 
Comus 1 0.1% 
Fraxinus 23 2.5% 
TOTAL ARBOREAL POLLEN 899 96 .8% 

NONARBOREAL POLLEN (NAP) 
Poareae 6 0.6% 
Liliaceae 5 0.5% 
Myrica 0.0% 
Ericak s 0.0% 
Cheaopodi ineae 0.0% 
Thalirtrum 0.0% 
llex 14 1.5% 
M)'riopllyllum 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia 3 0.3% 
Tubuliflorae I 0 .1% 
Ligul itlorae I 0 .1% 
unknown 0 .0% 
unidentifiable (no t added into NAP) 13 1.4% 
TOTAL NONARBOREAL roLLEN 30 3.2% 

AQUATICS 
Typha latifo lia 1 0.1% 
Sparga nium 0.0% 
Potamogeton 0.0 % 
Cypemceae 16 1.7% 
Eriocaulon 0.0% 
Nuphar 13 1.4% 
Brasenia 11 1.2% 
Nymphnca 23 2.5% 
Utricularia 0.0'l0 
TOTAL AQUATI CS M 6.9 % 

SPORES 
Sculptured monolete fern spo res 15 1.6% 
Psi late rnonlere fern spo res 4 0.4% 
Equisetum O.OCh 
Sum oC mooolele Cern spores 19 2.0% 
Osmunda 0.0% 
Sphagnum O.(Yk 
Lycopodium setago type 0.0% 
Lycopodium annotinum type 0.0% 
Tri lete fern s pores . unidentifiable I 0.1% 
SUM OF ALL SPORES I 20 22% 



~CMLEVEL BASIC POLLEN SUM = 822 
TuoD (Basic potlen sum =AP + NAP) II % 

ARBOREAL POLLEN (AP) 
Larix 0.0% 
Abies 3 0.4% 
Pinus 544 66.1% 
PiCt!a 16 1,9% 
Tsuga 22 2.7% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
COTJ'a 3 0.4% 
Betula 42 5.1% 
Alnus 15 l.8 % 
Ostrya/Carpinus 17 2.1% 
Corvlus 4 0.5% 
Fagus 2 0.2% 
Casianea 0.0% 
QUU C/Lt 66 8.0% 
Ulmus 10 1.2% 
Acer 47 5.7% 
Ti/ia 0.0% 
Comus 0.0% 
Fraxinu s 9 1.1% 
TOTAL ARBOREAL POLLEN 800 97.3% 
-'----. NONARBOREAL POLLEN (NAP) 

Pooct'ae 2 0.2% 
Liliaeeae 4 0.5% 
Myrica 0.0% 
Ericales 0.0% 
Chenopodiineae 0.0% 
Thalictrum 0.0% 
Ilex 12 1.5% 
Myrioplrvllwn 0.0% 
Galium 0.0% 
Artem is ia 0.0% 
Ambrosia 3 0.4% 
Tubul itlorae I 0.1% 
Liguliflorae 0 .0% 
unknown 0.0% 
unidenti fiable (not added into NAP) 8 1.0% 
TOTAL NONA RBO REAL POLLEN 22 2.7% 

AQ UATICS 
T)'pllO latifolia 2 0.2% 
Sparg anium 0.0% 
Potamogeton 0.0% 
Cyperaeeae 2 0.2% 
Eriocauion 0.0% 
Nupha r 7 0.9% 
Brasenia 2 0.2% 
Nvmphaea 19 2.3% 
Utricularia 

i; .: 
TOTAL AQUA TICS 32 

0.0% 
3.9% 

SPORES 
Sculptured monolere fern 5pon>S 0.0% 
Psilate rnonlete fern spores 1 0.1% 
Equisetum 0.0% 
Sum ormonolele rem spores 1 0.1% 
Osmunda 0.0% 
Sphagnum 0.0% 
Lycopodium selago typ« 0.0% 
Lycop odium am/milium type 2 02% 
Trilete fern ~(101'ffi, unidentifiable 1 0.1% 
S U~ OF ALL SPORES 4 0.5% 



370CM LEVEL BASIC POLLEN SUM = 811(­
Taxon (Basle pollen sum = AP + NAP) /I 'X> 

ARBOREA L POLLEN (AP) 
UJrU 3 0.3% 
Abies 9 1.0% 
Pinus 554 62.5% 
Picea 12 1.4% 
T.~lJga 9 1.0% 
Cupressaceae 0.0% 
Salix I 0.1% 
Populus 0.0% 
I uglans I 0.1 '1> 
Carva 0.0 % 
Betula 75 8.5'k 
A/I/u..~ 54 6.1% 
Ostrya/Carpinus 23 2.6"k 
Corylus 6 o.?r/{ 
Fagus 18 2.0% 
Castanea 0.0% 
Que l"C' u..~ 65 7.3% 
Ulmus 4 0.5 % 
Acer 24 2.7% 
Tilia 0.0% 
Co ml L~ 2 0.2% 
Fraxinus 13 1.5% 
TOTAL ARBOREAL POLLEN 873 98.5% 

NONARBOREAL POLLEN (NAP) 
Poaceae 6 0.7% 
Liliaceae 2 0.2% 
M.\nf O 2 0.2% 
Encales 0.0% 
~\JXxl i ill~ 0.0% 
Thalictrum I 0.0% 
llex I 0.1% 

!!!.'..:...ri!,plryllun: 0.0% 
Galium 0.0% 
Artemisia I 0.1% 
Ambros ia I 0.1% 
Tubufiflome 0.0% 
LkuhOorae 0.0% 
unknown 0.0% 
unidentifiable (not added i nto NAP) 14 1.6% 
TOTAL NO NARBO REA L PO L LEN 13 1.5% 

AQUATICS 
T)'pha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperaceae :I 0.3% 
Eriocaulon 0.0% 
Nuphor 0.0% 
Brasenia 0.0% 
N.I'IIIpllQea I 0.1% 
Utrirul a ria O.O"k 

I­rrytAL AQUATI CS 4 0.5% 
SPORES 

f-­-
~11'lu red rnonolete fern spores 1 0.1% 
Psi1aI<' rnonlere fern spores 3 0.3% 
f---, 
Equ isctiun 0.0% 
Sum of monolete rpm sport'S 4 0.5% 
Osmunda O.O'iD 
~/'h QK I I WI/ 0.0% 
Lycopodium selago type 0.0 % 
L.\'copodil/lll annotinum rype I 0.1% 
Trilete fern spores. unidentifiable 0.0% 
SUM OF ALL SPORES 

-­
5 0.6% 



380 CM LEVEL BASIC POLLEN SUM = 626
 
Taxon (Basic pollen sum = AP + NAP)
 1# % 

ARBOREAL POLLEN (AP ) 
0.0% Lam 

4Abies 0.6% 
PifUJ.5 392 62.6% 
PiCUl 19 3.0% 
Tsuga 2 03% 
OJpressaceae 0.0% 
SalIX 0.5% 3 

0.0%POPW1L< 
JUgIOll< 0.0% 
Carya 0.3<;(,2f-=.. ~. 

Hewa 74 11.8% 
Aillus 33 5.3% 

1.4% 9/!!-'rya/CarpllWS 

Corylus 5 0.8% 
Fagus 2 0.3% 
Castanea 0.0% 
Quercus 48 7.7% 
Ulmus 0.3%2 
Acer 3.7% 23 
Tilia 0.0% 
COnllL< 0.0% 
Fraxinus 5 0.8% 
TOTAL ARBOREAL POLLES 623 99.5% 

NONA RBOREAL POLLEN (NAP) 
Poaeeae I O.N· 
LiIiaceae 0.0% 
Mvrica 1 0.2% 
Ericales 0.0% 
Cheoopodiioeae 0.0% 
Thali ctrum 0.0% 
/lex 0.0% 
My ri opll .\'JlwII 0.0% 
Galium 0.0% 
Artemisia 1 0.2% 
Ambrosia 0.0% 
Tubulif10me 0.0% 
Ligulit1or:le 0.0% 
unknown 0.0% 
unidentifiable (nOl added into NAp) 8 1.3% 
TOTAL NONARBOREAI. POLLEN :I 0.5% 

AQ UAn CS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cype raceae I 0.2% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
Nymphaea 0.0% 
Utrieularia 0.0% 
TOTAL AQ UATICS 1 0.2% 

SPORES 
Sculptured monolere fern spores 0.0% 
Psilaie ruonlere fern spores 0.0% 
Equisetum 0.0% 
Sum of monolete rem spores 0 0.0% 

0.0% Osmunda 
Sohoe num 0.0% 
Lycopodium selago r~'I'e 0 .0% 
Lycopodium annotinum type 5 0.8% 
Trilete fern spo~.". unidentifiable 0.0% 
SUM OF ALL SPORES 5 0.8% 



460 eM LEvEL BASIC POLLEN SUM = 319 
TaxOD (BasIc pellen sum =AP + NAP) 1# % 

ARBOREAL POLLEN (AP) 
Lam 2 0.6% 
Abies 5 1.6% 
PifWS 180 56.4% 
Piu a 13 4.1% 
Tsuga 8 2.5% 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carya 1 0.3% 
Betula 32 10.0% 
Altius 7 2.2% 
Ostrya/Carpinus 17 5.3% 
Corylus 4 1.3% 
Fagus 0.0% 
Castanea 0.0% 
Quercus 20 6.3% 
Ulmus 3 0.9% 
Acer 11 3.4% 
Ti/ia 1 0.3% 
Comus 0.0 % 
Frax inus 4 1.3% 
TOTAL ARBOREAL POLLEN 308 96.6 % 

NONARBOREAL POLLEN (NAP) 
Poaceac 6 1.9% 
Liliaceae 2 0.6% 
Myrica 0.0% 
Ericales 1 0.3% 
Chenopodiineae 0.0% 
Thalictrum 0.0% 
lJex 0.0% 
M.yn·op/,.,·/lum 0 .0% 
Galium 0.0% 
Artem is ia 0.0% 
Ambrosia 0.0% 
Tuhul iflora e 2 0.6% 
Liguliflorae 0 .0% 
unknown 0,0 % 
unidentifiable (not added in to NAp) 5 1.6% 
TOTAL NONARBOREALPOLLEN II ).4% 

AQUATICS 
T.ypha lotifolia 0.0% 
Sparganium 0.0% 
Pouunogeton 0.0% 
Cype raceae 0 .0% 
Eriocauton 0 .0% 
Nuphar I 0.3% 
Brasenia 0.0% 
N)'f/lp/weo 0.0% 
Utricutana 0.0% 
TOTAL AQUATICS I 0.3% 

SPORES 
Sculptured monolere fern spores 0.0% 
Psilaie mon lere fern spores 2 0 .6% 
Equisetum I O.O':t. 
Sum or monolete rem spores 
Osmunda 

2 O.tWo 
o.o'ji 

Sphagnum 0.0% 
Lycopodium selago typ e 0.0% 
Lycopodium annotinum /.\"1'1' 0.0% 
Trilete fe rn spores , unidentifiable I 0.3% 
SUM OF ALL SPORES 3 0.9% 



480 eM LEVEL BASIC POLLEN SUM = 323 I 
Taxon (Basil pollen sum =AP + NAP) " % 

ARBOREAL POLLEN (AP) 
Larix 0.0% 
Abies 14 4.3% 
Pinus 191 59.1% 
Pit:.en 6 1.9% 
Tsuga 2 0 .6% 
Cupressaceae 0.0% 
Sa/a 0.0% 
Populus 5 1.5% 
Jug/nTIS 0.0% 
Cory'a 3 0.9 % 
Betula 34 10.5% 
Alnus 4 1.2% 
Ostrya/Carpinus 6 1.9% 
Corylus 2 0.6% 
Fagus 0.0% 
Castanea 0.0% 
~rrus 20 6.2% 
Ulmus 2 0.6% 
At 'L'r 19 5.9% 
Ti/la 0.0% 
Comus 0.0 % 
Praxinus 7 2.2% 
TOTAL ARBOREAL POLLEN 315 97.5% 

NONARBOREAL POLLEN (NAP) 
Poacese 4 1.2% 
Liliaceae 0 .0% 
Myrica I 0.3% 

1-=-'. 
Ericales 0.0% 

f-=- .. 
0 .0% Chenopodiineae 

Thalirtrum 0,0% 
f--cc-­ ---­ -­ . 

0.0% lI,'x 
M~'n'oplr}'l/u/ll I 0.3% 
Galium 0.0% 
A rtemis ia 0.0% 
Ambrosia 0.0 % 
Tubul if]orae 2 0 ,6% 
Ligulifiorae 0.0% 
unknow n 0.0% 
unidentifiable Inot added into NAP) 6 1.9% 
TOTAL SONARBOREAL POLLEN 8 2.5% 

AQUATICS 
Typha laufolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperaceae 2 0 .6% 
Eriocaulon 0.0% 
Nuphar I 0.3% 
Brasenia I 0.3% 
Nymphaca 0.0% 
Utricuiatia 0.0% 
TOTAL AQUATICS 4 1.2% 

SPORES 
Sculptured ruonolere (ern spores ] 0.3% 
Psilate mo nletc fern spo res 0 .0% 
Equisetum 4 1.2% 
Sum or monoll'll' rl'm SPlitt'S .5 1.5% 
Osmund a 0.0% 
Sp/ragnllm 0.0% 
Lycopodium selago typ« 0.0 % 
Lscopodium annotinum type 0.0% 
Trilete fern spores, unidentifiabl e 0.0% 
SUM OF ALL 51' O RES I 5 1.5% 



490 CM LEVEL BASIC POLLEN SUM = 338 
Taxon (Basic pollen SLIm =AP + NAP) It % 

ARBOREAL POLLE N (A P) 
Larix I 0 .3% 
Abies 8 2.4% 
Pinus 1ff1 61.2% 
Picea 27 8.0% 
Tsuga 1 0.3% 
Cupressaceae 0.0 % 
Salix 0.0% 
Populus 0 .0% 
Iuglans 0.0% 
Ca rya 1 03 % 
Belli/a 21 6.2% 
A /nIL< 22 6.5% 
Ostrya/Carpmus 5 1.5% 
Corylus 3 0.9% 
Fagus 2 0.6% 
Castanea 0.0% 
QUt' rClL< II 3.3 % 
UlIIWS J 0.9 % 
Acer 16 4.7% 

Ti/ io 0.0% 
Con w.< 0.0 % 
Fraxinus 4 1.2% 
TOTAL ARBOREAL POLLEN 332 98.2% 

NONAROO REAL POLLEN (NAP) 
poaceae 5 1.5% 
Liliaceae 0 .0% 
Mvrica 0 .0% 
Erical es 0.0% 
Chenopod iineoe 0.0% 
Thalictrum 0.0% 
lJex I 0.3% 
Myriophyllum 0.0% 
Ga/ iwlI 0.0% 
Artemisia 0.0% 
Ambrosia 0.0% 
Tubuliflorae 0.0% 
Ligulitlorae 0.0% 
unknown 0.0% 
unidentifiable (not added into NAP) 13 3.8% 
TOTAL I\ONA RBO REAL POLLEN 6 1.8% 

AQ UATICS 
TY1"liJ latifolia 0.0% 
Spa rganium 0.0% 
POlamogl'11JI1 0.0% 
Cype raceae 0.0% 
ErilXOuJO,1 0.0% 
Nuphar 0.0% 
Brasenia 0 .0% 
Nymphaea I 0.3% 
Utricularia 0.0% 
T OTAL AQUATICS I 03% 

SPORES 
Sculptured monolese fern spores 0.0 % 
Psilare monlere fern spo res 4 1.2% 
Equisetum 0.0% 
Su m or mooolele rem spores 4 1.2':t> 
Osmunda 0.0% 
Sph agnum 0.0% 
Lycopodium selago O.,~ I 1 0.3% 
Lycopodium annotinum f)'p" 0.0% 
Tri lete fe rn spores. unide ntifiable 0.0% 
S UM O F ALL SPORES 5 1.5% 



500CM LEVE L BASIC POLLEN SUM - 666 
Taxon (Bask pollen SII./ll =AP + NAP) /I % 

ARBOREAL POLLEN (AP) 

~ru 0.0% 
Ab,es

f':::-,----
Pinus 

41 
534 

6.2% 
80.2% 

~/!:.~a 39 5.9% 
1:<u8° 4 0.6% 
Cupressaceae 0.0% 
Salix I 0.2% 
Populus I 0.2% 
Juglans 0.0% 
Carya 0.0% 
Betula 22 3.3% 
Abws I 0.2% 
Ostrya/Carpinus 0.0% 
Corylus I 0.2% 
Fagus 0.0% 
Castan ea 0.0% 
Quereus 13 2.0% 
Ulmus 0.0 % 
Acer 5 0.8% 
Tilia 0.0% 
Comus 0.0 % 
Fraxinus 2 0.3% 
TOTAL ARBOREAL POLLEN 664 99.7 % 

NONARBOREAL POLLEN (NAP) 
Poaceae 0.0% 
Liliaceae 0.0% 
Mynca I 0.2% 
Encale..< 0.0% 
Chenopod iineae 0.0% 
Thalictrum 0.0% 
/lex 0.0% 
Myrinph.vllwll 0.0% 
Galaun 0.0% 
Ai-tel/lis ia 0.0% 
Ambrosia 0.0% 
Tubuhtlnrne I 0.2% 
Liguliflorae 0.0% 
unknown 0.0% 
'unidenti fiabl e ( Dol added into NAP) 0.0% 
TOTAL NONA RBOR F.AL POLLEN 2 0.3% 

AQUATICS 
1}I'i1a latifol ia 0.0% 
~all ium 0.0% 
P' ~lllm{Jgl'IOIJ 0.0% 
Cyperaceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.0% 
Nymphaea 0.0% 
Utricula ria 0.0% 
TOTAL AQUATI CS 0 0.0% 

SPORES 
Scul ptured monolete fern spo res 0.0% 
Psilare rnonlete fern spores 2 0.3% 
Equisetum 6 0.9% 
Sum or menolete rem spores 8 1.2% 
Osmunda 0.0% 
Sptiagnum 0.0% 
Lycopodium selago type 0.0% 
Lycopodium annot inum 1) 'Pt!: 3 0.5% 
Trilete fern spo res, unidentifiable 0.0% 
SUM OF ALL SPORES II 1.7% 



510 CM LEVEL BASIC POLLEN SUM = 553 
Taxon (Baslc pollen sum =AP +- NAP) /I 

ARBOREAL POLLEN (AP) 
Lam 0.0% 
Abies 17 3.1% 
Pinu s 373 67.5% 
Picco 19 3.4% 
Tsuga 5 0.9 % 
Cupressaceae 0.0% 
Salix 0.0% 
Populus 2 0.4 % 
Iuglans 0.0% 
Carya 4 0.7% 
Betula 54 9.8% 
AlTIJJS 7 1.3% 
Ostrya/Carpinus 6 1.1% 
Corylus 8 1.4% 
Fagus 4 0.7% 
Castanea 0.0% 
Que rcus 9 1.6% 
VJ"",.. ... 2 0 .4% 
Aeer 23 4.2% 

-
Tilio 0.0 % 
Comus 0.0 % 
Fraxinu s D 2.4% 
TOTAL ARBOREAL POLLEN 546 98.7% 

NO l'"ARBO RE AL POLLEN (NAP) 
Poaceae 3 0.5% 
Liliaceae 2 0 .4% 
Myrica 1 0.2% 
Ericales 0.0% 
Chcnopodiincae 0.0% 
Thali rtrum 0.0% 
lIex 0 .0% 
~ .

Myriopll)"lJum 0.0% 
Gahum 0.0% 
Artemisia 0.0% 
Ambrosia 0.0% 
Tubuliflorae I 0.2 % 
Liguliflorae 0.0% 
unknown 0.0 % 

f;';'~i d c n tifj ahl e (DOl added into NAp) 11 2.0% 
TOTAL NONARBOREAL POLLEN 7 1.3% 

AQUATICS 
Typlia latifolia I 0.2% 
Sparganium 0.0% 
Potamogeton 0.0% 
Cyperaceae 0.0 % 
Eriocaulon I 0.0% 
,vupllar 0.0% 
Brasenia 0.0% 
Nymphaea o.ow 
Urricularia 0.0% 
TOTAL AQUATICS 1 0.2% 

SPORES 
Sculptured monolere fern spores 0.0% 
Psilare mo nlete rem spores 0 .0% 
Equisetum 10 1.8% 
Sum o( monolete rent spores 10 1.8% 
Osmunda 0 .0% 
Sphagnum 0.0% 
Lycopodium selago type 0.0% 
Lyropodium annotmum r.ij1l' I 0.2% 
Trilere fe'E spores . unidenli'iiable 0.0% 
SliM OF ALL SPORES II 2.0% 



S20CM LEVEL BASIC POLLEN SUM :: 
Taxon (BasIc pellen sum = AP + NAP) 

ARBOREAL POLLEN CAP) 

463

• % 

Lam I 0.1% 
Abies 17 3.7% 
Pinus 301 65 .0% 
Picea 21 4.5% 
Tsuga 3 0.6% 
Cup re....saceae 0.0% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carya 0.0% 
Betula 35 7.6% 
Alnus 17 3.7% 
Ostrya/Carpinus II 2,4% 

Coeylus 9 1.9% 
Fagus 0.0% 
Castanea 0.0% 
Quercll..< 22 4.8% 
Ulmus J 0.6% 
A cer 12 2.6% 
Tilio 0.0% 
Comus 0 .0% 
Fraxinus 3 0.6% 
TOTAL ARBOREAL POLLEN 455 98.3% 

NO NARB OREAL POLLEN (NAP) 
Poaceoe 5 1.1% 

~l}iareae 0.0% 
Myrica I 0.1% 
Ericales 0.0% 
Chcnopodiineae 0.0% 
Thalictrum 
f-:-:---­
1I,'X

l-r-r-t-r-' - . .. !tt-.ri.n/' /tyllu1II 

0.0% 
0 .0% 
0.0% 

Galium 0.0% 
Artemisia o. ~ 

~-ms io 0 .0% 
Tubuliflorae 2 0.4% 
Liauhflorae 0.0% 
unknown 0 .0% 
unidentifiable (Dol added into NAP) 7 1.5% 
TOTAL NONARBOREAL POLLEN 8 1.7% 

AQUATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
POIOmllj1"I01I 0.0% 
Cype raceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brasenia 0.1Yh> 
Nymphaea 0.0% 
Utricularia 0.0% 
TOTAL AQ UATICS 0 0.0% 

SPORES 
Sculptured rnonolere fern spores 8 1.7% 
Psilaie rnonlere fern spores 0 .0% 
Equisetum 0.0% 
Sum oC monolete Iern spores 8 1.7% 
Osm unda 0.0% 
Sphagnum 0.0% 
~;podil/ m sclago type 0.0% 
Lycopodium annotinum type 2 0.4% 
T rilete fern spores. unidentifiable I 0.2% 
S UM OF .\LL SPORES II 2.4% 



5'30 CM LEVEL BASIC POLLEN SUM = 1945 
Taxon (Baste poUE'D sum =AP + NAP) Ii % 

ARBOREAL POLLEN (AP) 
LAm J 0.2% 
Abies 29 1.5% 
Pinus 1222 62 .8% 
Picea 76 3.9% 
Tsuga 5 03% 
Cupres...saceae I 0.1% 
Salix 4 0 .2% 
Populus 5 0 .3% 
Iuglans 2 0.1 % 
C OI)'o I 0.1 % 
Betula 1:\7 7.0% 
Altws 1&8 9.7% 
Ostrya/CarpiT)US 2S 1.4% 
Corylus 7 0.4 % 
Fagus 4 0.2% 
Castanea 0.0% 
IQuercus 110 5.7% 
U11II1L.< 10 0.5% 
Au I' 55 2.8% 
Tilia 0.0% 
COntI L~ <.I 02 % 
Fraxinu: 28 1.4% 
TOTAL A RBORF..AL PO LLEN 1919 98.7 % 

NO NARBOREAL POLLEN (NAP) 
Poa~ae 7 0.4% 
Liliaeeae 0.0% 
Myrica 3 0.2% 
Ericale.-; 0 .0% 
Chenopod iineae I 0.1 % 
Th alictrum 0.0% 
llex 10 0 .5% 
Myriopll\'/IwlI 0.0 % 
Galiun: 0.0% 
Artemis ia 0 .0% 
Ambrosia 4 0 .2% 
Tubulifl orae 0.0% 
Ligulifl orae 0.0% 
unknown 1 0.1% 
unidentifinble t nOl added into NAp) 15 0.8% 
TOTAL i\01llARBOREAI::-jiQ"i.U,:N 26 1.3% 

AQ UATICS 
Typha lat ifol ia 2 0. 1% 
SpOl'1!alliUIII 0.0% 
Potamogeton 0.0% 
Cyperaceae 5 0.3% 
Eriocaulon 0.0% 
NUl'har 0.0% 
B rase nia 0.0% 
Nymphaea 0.0% 
Utricularia 0.0% 
TOTAL AQUATICS 7 0.4% 

SPORES 
Sculptured monolete fern spores I 0.1% 
Psilate monlete fern spores 3 0.2% 
Eauisetum 2 0. 1% 
Sum or monolctE' rE'm sport'S 6 0.3% 
Osmunda 0 .0% 
Sphagnum 0 .0% 
Lycopodium selago type I 0.1 % 
Lycopodium ail/ill/ilium type 4 0 .2% 
Trilete fe rn s pores. unid ent ifia ble 0.0 % 
SUM OF ALL SPORES i II 0 .6% 



540CM LEVEL BASIC POLLEN SUM ,. 1036 
Taxon (BasIc pollen sum = AP + NAp) II % 

ARBOREAL POLLEN (AP ) 
Larix 3 0 .3% 
Abies 6 0.6% 
Pinus 58 2 56.2% 
Picea 24 2.3% 
Tsuga 4 0.4% 
Cupress aceae 1 0.1 % 
Salix 1 0.1% 
Populus 0.0% 
Iuglans I 0.1% 
Carya 0.0% 
Betula 104 10.0% 
A/ItlL< 97 9.4% 
Ossrya/Carpinus 5 0 .5% 
Corylus 10 1.0% 
Fagus 2 0.1 % 
Castanea 
--=--" QIIUCu...< 
~; . "-

<J7 
o.os 
9.4% 

V/JIIIL< 10 1.0% 
Acer 42 4.1% 
Tilia 0.0% 
COI711L< I 0 .1% 
Fraxinus 2 1 2.0% 
TOTAL ARBOREAL POLLEN 10 11 97.6% 

~O NARBOREAL PO LL E N (NAP ) 
Poaceae 4 0.4% 
Liliaceae 0.0% 
Myrica I 0. 1% 
Ericales o.os 
Cnenopodii neae 0.0% 
Thalictrum 0.0% 
lIer 19 1.8% 
M:'1 rioplr)'//WJl 0.0% 
Galium 0.0% 
Artemisia 1 0.1 % 
Ambrosia 0.0 % 
Tubuliflorae 0.0% 
Liguliflorae 0.0 % 
unknown 0.0% 
unid entifiable (not added into NAP) J7 1.6% 
TOTAL ~ONA RBO R EA L POLLEN 25 2.4% 

AQ UATICS 
Typha la tifolia 0.0% 
Sparganiu m 0.0% 
Potam ogeton 0.0% 
Cyperaceae 0.0% 
Eriocaulon 0.0% 
Nuphar 0.0% 
Brase nia 0.0% 
Nyml'/wt.'.a 0.0% 
V I ricularia 0.0% 
TOTAL AQU ATI CS 0 0.0% 

SPO RES 
Sculptured rnonolere fern spores 0.0% 
Psilate ruonlete fern spores I 0. 1% 
E<IIIi.<t'llJIlI 2 0.2% 
Sum IIr monolele fern SJX'N'S 3 0.3% 
Osmuiula 0 .0% 
Sp/llJguuIII 0.0ll> 
L)"ropodiwlI selago type I 0.1% 
Lycopodiusn annotinunt type 0.0% 
Trilete fe rn spores, unidentifiable 0.0% 
SUM OF ALL SPORES 4 0.4% 



550 CM LEVEL BASIC POLLEN SUM - 1245 
Taxon (Basic pollen sum = AP + NAP) II % 

ARBORI-:AL POLLEN (AP) 
Lam 1 0.1% 
Abies 14 1.1% 
Pinus 811 65.1% 
PiUQ II 0.9% 
r..uga 30 2.4% 
Cupressaceae 2 0.2% 
Salix 3 0.2% 
POPWlL' J 0.2% 
Jugla ..... 0.0% 
Carya 3 0.2% 
Betula 86 6.9% 
Alnus 26 2.1% 
Ost rya/Carpinus 30 2.4% 
Corylus 8 0.6% 
Fagus 0.0% 
COSIallUJ 0.0% 
Quercus 77 6.2% 
UltlIIL' 8 0.6% 
Acer 76 6.1% 
Tilia 0.0% 
Comus 0.0% 
Frax inus D I ) .0% 
TOTAL ARBOREAL POLLEN 1202 96.5% 

~ONAR80REAL POLLEN (NAP) 
Poaceae 6 0.5% 
Liliaceac 17 IA% 
Myrica 0.0% 
Erical es 0.0% 
Chenopod ii neae 2 0.2% 
Thalictrum 0.0% 
llcx 13 1.0% 
.\1)"rioplJyllum 0.0% 
Galium 0.0% 
Artemisia 0.0% 
Ambrosia I 0.1% 
Tubul iflorue 4 0.3% 
Liguliflorae 0.0% 
unknown 0.0% 
unidentifiable (nOl added into NAP) 12 1.0% 
TOTAL NONARBOREAL POLLEN 43 3.5% 

AQ UATICS 
Typha latifolia 4 0.3% 
Sparganium 0.0% 
Potamogcton 0.0% 
Cvperaceae o.os 
Eriocaulon I 0.1% 
Nuphar 15 1.2% 
Brasenia 5 0.4% 
Nymphaea 20 1.6% 
Utricularia 0.0% 
TOTAL AQUATICS 45 3.6% 

SPORF.s 
Sculptured rnonolere fern spo res 2 0.2% 
Psilaic monlere fem spores 0.0% 
Eauisetum I 0.1% 
Sum of monolete fern spores 3 0.2% 
Osmunda 0.0 % 
SI'!IDXIIIIIII 0.0% 
Lycopodium selago typ« I 0.1% 
Lycopodium oll/wIillU'" 1~'Pe 0.0% 
Trilete fern spores. unident ifiable 1 0.1% 
SUM OF ALL SPORES 5 0.4% 



SliOCM LEVEL BASIC POLLEN SUM - 1360 
Taxon (Basic poI11"D sum = AP + NAP) 1/ % 

A RBO REAL POLLE N (AP) 
Lam 0.0% 
Abies 12 0.9% 
Pinus 869 63.9 % 
Piceo 20 \..5% 
Tsuga 29 2.1% 
Cupressecese 0.0% 
Salix 1 0 .1% 
Populus 0.0% 
Juglans 0 .0% 
CUT)'a 1 0 .1% 
Betula 103 7.6% 
Alnus 51 3.8% 
Ostrya/Carpinu s 30 2.2% 
Corylus 6 0.4% 
Fagus I 0.1% 
Casta nea 0.0% 
Que rcus 104 7.6% 
Ulmus 9 0 .7% 
Aur 74 5.4% 
Tilia 0.0% 
Comus 0.0% 
Fraxinus 16 \. 2% 
TOTAL ARBOREAL POLLEN 1326 97.5% 

NONARBOREAL POLLEN (NAP) 
Poaceae 7 0.5% 
Liliaceae 16 1.2% 
Myr ica 0.0% 
Ericales 0.0% 
Cbenopod imeae I 0.1% 
Thalictrum 0.0% 
lIt'x 9 0.7% 
MyrioplJ.I'llum 0.0% 
Galium 0.0% 
A rtemis ia 0.0% 
Ambros ia 0.0% 
Tubuliflorae 1 0.1% 
Liguliflorae 0,0% 
unknown 0.0% 
unident ifiable (not added into NAP) 14 1.0% 
T OTAL I\ONA RRO RE AL PO LLEN 34 2.5% 
--. ~ 

AQ UAT(Q; 
Typha latifot ia 5 0.4% 
Sparganium 0.0% 
Pot amogrton 2 0.) % 
Cype raceac 2 0.1% 
Eriocaulon 0.0% 
Nuphar 4 0:3% 
Brase nia 4 0.3 % 
NymplJaeo 15 1.1% 
Utricularia 0.0% 
TOTAL AQ UATICS 32 2.4% 

SPORES 
Sculptu red rnonotcrc fern spo res 0.0% 
Psilate nronlete fern spores 2 0.1% 
Equisctum 0.0% 
Sum or monolele Iern spo res 2 0.1% 
Osm unda 0.0% 
~£num 0.0% 
Lycopodium sclago I)'pe 0.0% 
Lycopodium allllt>lillllln typ e I 0.1% 
Trilete fern spores, unidentifiable 0.0% 
S UM OF ALL SPO RES J 0.2% 
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S70CM LEVEL BASIC POLLEN SUM =' I 459 
T:u:on (BasIc poll en sum '" AP. NAP) It % 

ARBORF..AL POLLEN (AP) 
Lari:c ._­ 0.0% 
Abies 5 1.1% 
Pinus 309 67.3% 
Picea 7 1.5% 
Tsuga II 2.4% 
Cupressaceae 0.0% 
sa« 0.0% 
Populus 0.0% 
Juglans I 0.2% 
CaT)'Q 1 0.2% 
Betula 24 5.2% 
AI1WS 14 3.1% 
Ostrya/Carpinus 6 1.3% 
Corylus 2 0.4% 
Fa gus 0.0% 
Castanea 0.0% 
Quercu.( 35 7.6% 
UIIIIIL( 4 0.9% 
Acer 26 5:7% 
Tilia 0.0% 
Comus 1 0.2% 
Fraxinus 3 0.7% 
TOTAL AR BOREAL POLLES 449 97.8% 

NOS ARBO REAL POLLEN (NAP) 
Poaceae 4 0.9% 
Liliaceae 0.0% 
Myrica 0.0% 
Ericales 0.0% 
Chenopod iineae 0.0% 
17wliClTUIII 0.0% 
I/<'I 2 0.4% 
M)'rinplryllum 0.0% 
Cali/III' I 0.2% 
Artemisia I 0.2% 
Ambrosia 0.0% 
TuhuliJlorae 2 0.4% 
LiguJiJlorne 0.0% 
unknown 0.0% 

I------c------­ - - • -
unic!eDlifiabldnOl add ed into NAp) 6 1.3% 
TOTAL NONARBOREALPOLLEN 10 2.2% 

AQ UATICS 
Typha latifolia 0.0% 
Sparganium 0.0% 
Potamogeton 0.0% 
CYP""r:J~a~ 2 0 .4% 
Erioca ulon 0.0% 
Nupha r 5 1.1% 
Brasenia 4 0.9% 
M'lIIp/lOi'a 24 5.2% 
Utricularia 0.0% 
TOTAL AQUA TI CS 35 7.6% 

SPORES 
~-lplun:J ruonolere fc:m spores 4 0.9% 
Psilatc monl ese fern spores 

f-=-­
gl!,!.(etlUll 

0.0% 
0.0% 

Sum of monolele rem SJ)01"e$
f-o---­
Osmunda 

4 0.9% 
0.0% 

'si,iragllwlI 0.0% 
Lxropodium selago type 0.0% 
Lxropodium al/llOti1lluII type 0.0% 
Trilete fe rn spores, unidentifiable 0.0% 
SUM OF ALL SPORES 4 0.9% 



S80CM LEVEL BASIC POLLEN SUM '" 744 
Taxon (Bade pollen sum ­ AP + NAP) II % 

ARBOREAL POLU:N (AP) 
Larix I 0.1% 
Abit's 6 0.8% 
Pinus 476 64 .0% 
Pic,'o S J.1 % 
Tsuga 38 5.1% 
Cupressaceae I 0.1% 
Salix 0.0% 
Populus 0.0% 
Juglans 0.0% 
Carva 2 0 .3% 
Betula 52 7.0% 
Alnus 30 4.0% 
OS/r)'a!DJ rpi IULf 4 0.5% 
Corylus 3 0.4 % 
Fagus 0.0% 
Castanea 0.0% 
Querclls 44 5.9% 
Ulmu s 5 0.7 % 
A Ct'r 45 6.0% 
Tilia 0.0% 
Comus 0.0% 
Fraxinus 10 1.3% 
TOTAL ARBOREAL POLLEN 725 97 .4% 

NO NARBOREAL POLLEN (NAP) 
Poaceae 2 0.3% 
Liliaceae 8 1.1% 
Myri(,Q 0.0 % 
Ericales 0.0% 
Cbenopodii neae 0.0% 
Thalirtrum 0.0 % 
JI.'.\" 4 0.5% 
MI'riopll\-IIlU1I 0.0% 
Galium 0.0% 
Ant'mi.ria 0.0 % 
Ambrosia 3 0.4% 
Tubul iflo rae 0.0% 
Liguliflorae 2 0.3% 
unlcnown 0.0% 
unidentifiable (not added into NAP) 10 1.3% 
TOTAL NONARBO REAL POLLEN 19 2.6% 

AQ UATICS 
Typha latifo lia I 0.1% 
Sparganium 0.0 '70 
Potamogeton 0.0% 
Cype raceae I 0,1% 
Eriocaulon 0.0% 
Nupltar 6 0.8% 
Brascnia 4 0.5% 
Nymphaea 21 2.8% 
Utrir ularia 0.0% 
TOTAL AQUATICS 33 4.4% 

SPORES 
Scul ptured monolete fern spores 4 0.5% 
Psilaic monlere fern spores I 0.1 % 
Equisetum 0.0% 
Sum or mn!l(llet" rem spores .'i 0.7% 
Osmunda 0.0% 

:~I 'Jr ag'llU lI 0.0% 
Lsrnpodium selago type 0 .0% 
L" COI' IJdium arl1l01;,w m tvpe 0.0% 
Tril ete fern spores. un ident ifiable 0.0% 
S UM OF ALL SPORES 5 0.7% 



:;90 CM LE\'"EL BASIC POLLEN SUM = 454 
Taxon (Basic poll en sum =AP ... NAP) " % 

ARBOREAL POLLES (AP) 
Lam 0.0% 
Abies 1 0.2% 
Pi/Ius 312 68 .7% 
Picea 0.0% 
Tsuga 19 4.2% 
Cupressssaceee 0.0% 
!>DIu 1 0.2% 
Populus 0.0% 
Iuglans I 0.0 % 
Carva O.ark 
Betula 29 6.4% 
AltllL.~ 15 3.3% 
Ostrya/Carpinus 3 0.7% 
Cary/us 2 0.4% 
Fagus 0.0% 
Castanea 0.0% 
QUl'rc'L< 35 7.7% 
U/m'L< 6 1.3% 
Acer 15 3.3% 
Tilia I 0.2% 
Camus 0.0% 
Fraxinus 7 1.5% 
T OTAL ARBO REAL POLLEN 446 98.2% 

NONARBOREAL POLLEN (NAP) 
Poaceae 7 1.5% 
Liliaceae 0.0% 
Myrica -

0.0% 
Eric-ales 0.0% 
Chenopod iineae 0.0% 
Thalictrum 0.0% 
1I,'x 0 .0% 
M.I'rioph yllw lI 0 .0% 
Galhun 0.0 'l> _. 

Artemisia I 0.2% 
Ambrosia 0.0% 
Tubuli llome 0.0'ii> 
Liguliflo me 0.0% 
unknown 0.0% 
unid entifiable (nOl added into NAP) 5 1.1% 
TOTAL I'O :'\ARBO REAL POLLEI' 8 1.8% 

AQ UATICS 
Typha latifolio 0.0% 
Sparganium 0.0% 
Potamogeton 2 0.4% 
Cyperaceae 0.0% 
Eriocaulon 0.0% 
NUll/lo r 3 0.7% 
Brasenia J 0.7% 
Nvmphaca 19 4.2% 
Utricularia 0.0% 
TOTAL AQ UATICS 27 5.9% 

SPORES 
Sculptured monolete fem spores 5 l.l % 
Psilate monlere fern spores 0.0% 
Equisetum 0 .0% 
Sum of monolete rl'm sport'S 5 1.I % 
Osmunda 0.0 % 
Sphagniun 0 .0% 
Lycopodium srlago type 0.0'l> 
Lycopodium aWIlJ/i/IUI/Jtype 0.0% 
Trilete fern spores , unidenufiable 0.0% 
SliM OF ALL SPORES 5 1.1% 



APPENDIXB 

POLLEN CONCENTARTION DATA 



Level (em) IIPollen hlides , drops/slide final vol. initia.l vol. l ~ra i nsJcc_d . 

1 344 2 4 0.03 25 72 
10 6/)7 1 4 0.05 3.7 287 
20 348 1 2 0 .2 6 812 
30 926 2 2 0.4 4 3242 
40 409 0.25 1 0.2 5 9165 
50 1731 1 2 0.6 3.7 19657 
60 296 0.25 1 0.5 35 40562 
70 975 0.5 1 0.5 2.5 93525 

80 299 0.25 1 0 .5 3.3 43456 

90 312 1 5 0.8 2.5 I 4788 

100 297 0.5 1 1 4.1 34743 
110 360 1.5 1 0.7 2.9 13892 
120 794 0.5 1 0.85 4.2 n070 
130 524 0.5 1 0.45 3.4 33263 
140 297 1 1 05 2.6 13697 
150 302 0.5 1 0.6 3.7 23488 
160 478 0.5 1 0.55 3.6 35025 

170 634 0.5 1 0.7 3.3 64501 

180 356 0.25 1 0.4 3.3 41392 
190 1020 0.5 I 0.2 25 39137 
200 332 0.5 1 0.3 1.9 25142 
210 4&1 0.5 1 0.7 2.5 62312 
220 764 0.5 1 0.8 2.4 122142 
230 749 0.5 1 0.7 3.4 73960 
240 630 0.5 1 0.6 2.4 75540 
250 424 0.5 1 0.5 2.4 42366 
260 300 1 1 1 2.8 25694 
270 415 1 1 0.7 2.3 30289 
280 624 1 1 0.35 2.4 21823 
290 635 1 1 0.35 1.9 28051 
300 434 0.5 1 0.35 1.8 404 74 
310 320 1 1 0.4 2.1 14617 
320 311 0.5 1 0.7 2.9 36004 
:t.1O 314 0.5 1 0.8 33 36509 
~ 411 0.5 1 OS 2.5 39424 

350 929 0.5 1 0.4 2.6 68548 
360 822 0.25 1 0.4 2.6 1213006 
370 886 0.25 1 0.4 2.6 130751 

380 626 0.25 1 O.~ 29 72472 
46f) 319 1 1 1 2.9 110 
480 323 1 2 0.2 2.5 3098 
490 338 1 2 0.4 2.2 7369 
500 666 1 2 1.3 3.4 30533 
510 553 0"­.D 3 0.9 3.6 44205 
520 463 0.5 1 0.6 3.3 4ffi7S 

S30 1945 0.5 1 0.25 2.4 97172 
540 10..16 O.2S 1 0.4 2.5 159002 

170606S50 1245 0.25 1 0.3 2.1 
5(.0 1360 0.25 1 0 .35 2.3 198519 
570 459 0.25 1 0.55 3.1 78 116 

SSO 744 0.25 1 0.4 2.2 129758 
590 454 0.25 1 0.9 3 13064 7 

sed. vol. Idrop (eel 
To tal gra ins = 31266 Samples 1-5Ocm 7.14E-03 

Other samples 4.17E-03 
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