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A Pollen Analysis of a Hudson’s Bay Company
Non-Garden Provenience, Fort Vancouver, Washington
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Introeduction

The Andrew Fiske Memorial Center for Archaeological Research at the University of
Massachusetts Boston conducted a palynological analysis on six contiguous soil samples that
were collected from the Fort Vancouver site. The samples were recovered from a location
associated with the Hudson Bay Company’s occupation that is situated in close proximity to
what is today Fort Vancouver’s Visitors Center, which is scheduled to undergo extensive
renovations in the near future (Dorset 2010 Pers. Comm.). In particular, the selected sample
collection site is of a non-garden provenience, located east of a circa 1849 wheat field (Dorset
2010 Pers. Comm.). Not much is known as to how the Hudson Bay Company utilized this space;
nonetheless, after their occupation the collection site’s former landscape underwent numerous
modifications. From the mid to late 19" century the site served first as the location of the U. §.
Army Vancouver Arsenal, then after 1878, the Department of Columbia reconfigured the area
with roads and constructed new buildings while moving others; the buildings were removed with
the Department’s abolishment around 1913 and ultimately the site was left open and vacant
(Dorset 2010 Pers. Comm. ).

The goal of the current pollen study of the non-garden provenience is twofold. The
results of this examination are desired chiefly for comparisons to tindings of a previous pollen
analysis of soil samples that were collected from various locations associated with the Fort
Vancouver “garden-testing area” (see Jacobucci 2008). Archaeologists are eager to see what
vegetation differences exist between the two contexts which would allow us to characterize a

garden context. Also archaeologists hope the analysis of the non-garden provenience would

provide information as to how the Hudson Bay Company utilized this space. In particular, this
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study attempts to identify the types of vegetation that existed on the collection site before the
Hudson Bay Company’s occupation, specifically if the area was formerly a meadow or tree
covered, and when the agricultural field to the west of the collection site was developed. This
current pollen analysis addresses these issues and augments the archaeological and historical
records of Fort Vancouver.

Pollen recovered from an archaeological site is a mixture of local and regional
background pollen ;ain as well as pollen which came from deliberately used plants by site
inhabitants. The reconstruction of vegetation communities using pollen analysis is problematic
and requires cautious interpretation because polien produced by different taxa are differentially
preserved and the identification of specific plants especially to species is difficuit. The survival
of pollen grains and spores is rather dependant on environmental conditions, variations of plant
taxa pollen production and dispersal strategies, and the resistance of their pollen grains and
spores to decay. Finally, it is difficult to identify the recovered pollen to species or even genus
using microscopy because many taxa look morphologically similar. All of these factors affect
our ability to identify tormer vegetation (Bryant and Hall 1993:281: Dincauze 2000:345-346;
Faegri et al. 1989:11-38, King et al. 1975:181; Moore and Webb 1978:109-118; Pearsall
2000:251-252). Nevertheless, recovered polien allows us to recreate a partial although biased
vegetation history that was molded by various forces such as climate, human occupation, and
land management strategies (Bradley et. al 1983; Brugam 1978; Davis 1969; Kelso and Beaudry
1990; Kelso 1998; Jacobucci et al, 2007; Oldtield 1978; Pearsall 2000:265-269, 324). By
uncovering the impact that human activities have on vegetation, and through understanding how
pollen grains and spores arrive at a site, palynology also helps archaeologists answer questions

about site function by identifying “task-specific” areas (Cahill et al. 1991:66; Kelso et al. 2006;
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Pearsall 2000:274). We can expect the samples from Fort Vancouver to contain a mixture of
local and regional background pollen rain from trees and weeds in addition to poilen from plants
that were deliberately grown or utilized there especially since the site from which the soil

samples came from was not a closed environment such as the interior of a structure.

Methods
Location of Site within the Natural Pollen Spectrum

Fort Vancouver is situated in the southeastern section of the state of Washington, to the
north of the Columbia River between the Cascade Mountains located to its east and the Coast
Mountain ranges to the west. The site is positioned in the Puget Sound vegetational area and is
surrounded by the Tsuga heterophylla vegetation zone (Franklin and Dyrness 1969: 38). Many
vegetation types common to both zones were identified in this current pollen analysis as they
were in the examination of samples extracted from the garden testing area at Fort Vancouver
(Jacobucci 2008). Arboreal vegetation prevalent to the Puget Sound and Tsuga heterophylla
vegetation zones consists predominantly of gymnosperms. Douglas fir (Pseudotsuga menziesii)
dominates modern successional tree stands with western hemlock (7suga heterophyiia), and
western red cedar (Thuja plicata) present in tluctuating amounts (Heusser 1978: 297). Western
white pine (Pinus monticola) is frequently represented and prefers fairly open torest habitats;
while Sitka spruce (Picea sitchensis) is negligibly present in flood plains and inhabits areas near
river mouths (Heusser 1978: 298). Beach or lodgepole pine (Pinus contorta) is sometimes
focally present in plentiful quantities and grand fir (dbies grandis) is scarce (Heusser 1978 297-
298). Hardwoods such as red alder {A/nus rubra), giant chinquapin (Castanopsis chrysophylla),
and bigleaf maple (dcer macrophyllinm) are rare in the region, but are better represented at newly

disturbed sites (Franklin and Dyrness 1969: 56). Black cottonwood (Popuius trichocarpa),
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Oregon ash {(Fraxinus latifolia), and willow (Salix sp.) sporadically appear in the region and are
usually associated with major water courses, while Pacific madrone (Arbutus menziesiiy and
Oregon white oak (Quercus garryana) are situated at lower elevations (Franklin and Dyrness
1969: 56; Heusser 1978: 298).

The understory vegetation community characteristic of lower slopes and stream terraces
of the Tsuga heterophylla vegetation zone is composed of exceptionally “lush understory shrubs,
dicotyledonous herbs, and ferns” (Franklin and Dyrness 1969: 60). Vegetation such as blueberry
(Vaccinium spp.), western woodfern (Dryopteris linnaeana), spinulose woodfern (D. spinulosa
var, dilatata), pioneer violet (Viola glabella), brackentern (Pteridium), and mosses are present in
these environments (Franklin and Dyrness 1969: 60; Gleason and Cronguist 1964: 357; Heusser
1978: 299). Franklin and Dyrness (1969: 61-63) discuss vegetation successional patterns that
occur atter episodes of environmental disturbance such as a devastating fires or logging. Right
atter such an event, the first growing season consists of sparse vegetation cover, which is usually
comprised of survival species from the original stand, followed during the second year by annual
herbaceous invader species such as woodland ragwort (Senecio sylvaticiis), which generates vast
quantities of small, windborne seeds (Franklin and Dyrness 1969: 61). After the second year, but
before shrubs such as alder and California blackberry (Rubus ursinus) among others take hold,
turther weedy species such as fireweed (Epilobium angustifolivm), bull thistle (Cirsinm vilgare)
and western brackenfern (Preridivm aquilinium) flourish (Franklin and Dyrness 1969: 61).
Contexts

The six soil samples were collected in 2010 by archaeologists from Fort Vancouver
National Historic Site (see Table 1). The samples are dated to the historic period and were

collected from a site situated near what is today Fort Vancouver Visitors Center and roughly 516
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m from the northeast corner of the previously sampled garden which is the closest known
proximity of introduced garden plants (Dorset 2011, 2010 Pers, Comm.) (Figure 1). In particular
the sample collection site is located approximately 632 m from the location in the southern part
of the garden where samples from the “garden-testing area” were recovered (Dorset 2011 Pers,
Comm.). Five of the samples for the current examination were collected as a column sample
from the north wall of a 50 cm shovel test pit (ST 10-02) (Dorset 2010 Pers. Comm.). The last
column sample situated the deepest from the ground surface (ST 10-02-Pollen 6) was collected
from the floor of the shovel test pit after roughly 2 em of soil were first scraped off;, while, the
modern surface sample (ST 10-02-Pollen 1) was collected from an area on the ground surface
situated roughly 30 cm southwest of the shovel test pit (Dorset 2010 Pers. Comm.). This modern
sample was collected for comparative purposes (Pearsall 2000:288).

Table 1
Proveniences of the Fort Vancouver Washington Pollen Samples

Sample Number Level Strat cm Below Surface
ST 10-02-Pollen 1 Surface 0 0
ST 10-02-Pollen 2 1 1 and 2 10
ST 10-02-Pollen 3 2 3 Upper 20
ST 10-02-Pollen 4 2 3 Lower 28
ST 10-02-Pollen 5 3 4 38
ST 10-02-Pollen 6 4 5 45

Laboratory methods

Approximately 30 g of sediment were processed for each sample. Soil samples were
weighed before they were processed using standard pollen extraction techniques. That is the
samples were treated with hydrochloric acid to remove carbonates, hydrotiuoric acid, to remove
silicates, and acetolysis to remove organics (see Moore and Webb 1978: 22-27; Pearsall 2000:

294-296). Two tablets containing a known number of identifiable exotic Lycopodiiom sp. spores
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(Batch Number: 483216) were added to each sample to assist in the calculation of pollen and
spore density and concentration, and assess preservation (Hall 1981; Larsen and MacDonald
1998:819).

Several microscope slides of pollen residue were mounted in glycerol and prepared for
each sample. The slides were scanned at 400x and 600x magnifications, Following direction
provided by other studies (Bryant Jr. and Hall 1993: 281; Pearsall 2000: 303; Trigg et al. 2003:
35), a minimum of 300 pollen grains and spores were counted for each sample in addition to the

Lycopodium tracer spores. Pollen grains were identified by comparing them to online images

appearing on the web (www.geo.arizona.edu/palynology/polonweb.html;

http://striweb.si.edw/roubik/), to a modern reference collection housed at the University of

Massachusetts Boston, and to published sources (Erdtman 1943; Kapp 1969, Kapp et al. 2000;
McAndrews et al. 1973; Moore and Webb 1978; 1;/1001'3 et al. 1991). Pollen grains too
deteriorated, crumpled, torn, or distorted to identify were classified as “unidentifiable,” while
any pollen grains encountered that were in good physical condition, but could not be identified
were classified as “identifiable.”

Some pollen could only be identified to the family level although the majority were
identified to genus. Few can be identified to species (Marshall 2008:221). Pollen identified to
the Asteraceae family were categorized as individual genera whenever possible, but grouped for
discussion purposes based on their mode of poilen production and dispersal. Pollen grains of the
Liguliflorae-type have a fenestrate surface sculpturing and for this examination were grouped
into two categories based on size. The Liguliflorae are insect pollinated and large quantities of
this polien type have been recovered from disturbed or anthropogenic environments

(http://www,geo.arizona.edwpalynology/pid00029.html ),
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Several members of the Lycopodium genus are common to Washington (Britton and
Brown 1896:40-43). Pollen grains identified as clubmoss {Lycopodium sp.) were casily
distinguishable from the control spike tracer (Lycopodium sp.) based on larger size differences.
Grass pollen grains smaller than 45 pm are usually considered to be of a wild type (see
Wodehouse 1965:310-319). Grass polien grains between 45 pm and 65 um are considered
European-introduced cereals such as oats (Avena), rye (Secale), wheat (Triticum), and barley
(Hordeum). Pollen produced by wild grasses and European-introduced cereals were recovered in
this examination.

Many ornamental and economic plants and some weedy taxa are non-arboreal and are
generally insect or self-pollinated (Faegri et al. 1989:186). These plants, as well as many
Asteraceae classified as Tubuliflorae, such as sunflower (Helianthus), aster (Aster), marigold
(Calendula) and ragwort (Senecio) with pollen from these taxa recovered in this examination,
generate a smaller quantity of pollen thus their appearance in the pollen spectrum is generally
limited {(Faegri et al. 1989:186). Because the pollen grains of insect-poliinated taxa tend to be
heavier (Faegri et al. 1989:13) and, in the case of herbaceous plants, are dispersed near the
ground surface where wind velocities are reduced (Kelso 1994a:11; Moore and Webb 1978:111),
they are infrequently incorporated in the pollen rain (Pearsall 2000:259). Therefore their
presence in the pollen spectrum typically signifies local vegetation and environmental conditions
(Kelso and Beaudry 1990:65). Numerous trees such as pine (Pinus) and oak (Quercus) and
many common weeds such as ragweed (Ambrosia) and Cheno-Ams are wind-pollinated. These
taxa produce large quantities of pollen and although they are often interpreted as reflecting
regional vegetation (Kelso and Beaudry 1990:65; Moore and Webb 1978:109-114; Pearsall

2000:258-260), wind-pollinated weeds and trees may have grown in the immediate area.
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In order to reconstruct vegetation patterns, sufficient quantities of pollen are needed.
Pollen can be differentially destroyed by taphonomic conditions and this is often reflected in the
sedimentological record by low pollen densities. Pollen densities greater than 1000 grains of
pollen and spores per gram of sediment are considered satisfactory for environmental
reconstruction (Hall 1981). The pollen and spore densities for all six samples were calculated
(Table 2). Densities were greater than 1,000 grains and spores/g for all. The density was
greatest for the modern surface sample followed by Sample 3, which possessed the next highest.

Table 2
Pollen and Spore Densities

Sample Number Density-pollen grains and
spores/grams of soil
20,991.90
5,161.94
8,643.11
3933.95
4,751.60
3,148.40

oo o b —

Results
The pollen analysis of soil samples recovered from unit ST 10-2 and the modern surtace

EL 1Y

sample revealed 55 distinet taxa or groupings in addition to the “identifiable,” “non-identifiable”
and “unknown palynomorph” categories (Table 3). A tally of the recovered polien is included
(Appendix A). The pollen data were entered into a computer database (Tilia 2.0). This database
calculated percentages of the pollen and spores, and we generated a pollen and spore percent

diagram included at the end of the report (Figure 2). Samples | through 6 were represented in

sequence based on depth. A description of the recovered taxa follows.
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Table 3

Taxa Identified in Non-garden Provenience Samples, Fort Vancouver

Scientific Name Common Name
Arboreal taxa
Abies Fir
Acer Maple
Alnus Alder
Betula Birch
Castanea dentata Chestnut
Celtis Hackberry
Fabaceae — Acacia-Type Bean family — Acacia Type — Acacia Tree
Moraceae Mulberry family
Ostrya Hophornbeam
Picea Spruce
Pinaceae Pine family
Pinus Pine
Pseudolsuga Douglas Fir
Quercus Oak
SC — Salicaceae and Cupressaceae Willow and Cypress family
Tsuga Hemiock
Either Arboreal or Non-Arboreal
Rosaceae Rose family
Herbs
Ambrosia Ragweed
Apiaceae Carrot or Parsley family
Artemisia Sagebrush
Aster Aster
Calendula Marigold
Carduus Musk Thistle
Carex Sedge
Caryophyllaceae Pink family
Cheno/Am Chenopodiaceae/Amaranthaceae
Daphne Daphne
Equisefiom Horsetail
Eupatorium Thoroughwort
Helianthus Sunflower
Iris Iris family
Lamiaceae Mint family
Lamiaceae, Mentha Mint
Liguliflorae > 30 um Liguliflorae
Liguiiflorae <30 pm Liguliflorae
Liliaceae Lily family
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Scientific Name Common Name
Menyanthes Buckbean
Oxalis Woodsortel
Phlox Phlox
Plantago Plantain
Poaceae Grass Family, Wild Grasses
Poaceae, Cereales Grass Family, European-Introduced Cereal
Polygonum Knotweed
Primulaceae Loosestrife family
Senecio Ragwort
Thalictrum Meadow-rue
Trifolium Clover
Utricularia Bladderwort
Mosses and Ferns
Dicraniaceae Moss
Dryopteris Wood-fern
Hypnaceae Moss
Lycopodium sp. Clubmoss
Polypodium Polypody
Pottiaceae Moss
Sphagnum Peat moss

Description of Recovered Taxa

A description of the taxa identified through polien analysis for all soil samples that were

recovered from the Fort Vancouver including the modern samples tollows. Data in this section

includes the taxon’s preferred habitat, possible species, culinary or medicinal uses, historical

records as well as the likelihood the taxon represents a deliberate cultivated plant or background

pollen rain. Taxa are discussed in groups based on whether they were trees and shrubs (arboreal),

herbs (non-arboreal) or ferns/mosses.
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Description of Recovered Taxa
Arboreal

Abies Small amounts of pollen identified fo this genus appeared in three of the six
samples. Firs inhabit boreal regions, but also grow in mountainous areas (Britton and Brown
1896:56), and are located besides streams and in swamps (Harlow 1957:68). Several species of
fir grow naturally in the area surrounding Fort Vancouver (see Franklin and Dyrness 1969,
Mattoon 1936: 27) and historical records cited in Appendix A of the Fort Vancouver Cultural

Landscape Report (http://www.nps.gov) include firsthand accounts, which document the

presence of this species in the vicinity of the Fort. Nevertheless since this genus is wind-
pollinated, pollen can be transported great distances it is also probable that the presence of fir
pollen could denote regional vegetation.

Acer A small amount of pollen identified as maple was recovered in Sample 4. Species
such as bigleaf maple (dcer macrophyllun) grow sparsely in the subject area except in regions
subject to landscape disturbance.

Alnus Pollen grains belonging to this genus were recovered in fz\-fe of the six samples.
[nterestingly, high proportions of alder pollen were recovered in the modern surface sample and
Sample 5, representing approximately 10% and 5% of the total counted pollen respectively.
Alder grows naturally in the region surrounding Fort Vancouver (see Franklin and Dyreness
1969; Mattoon 1936: 29) and is characterized as a fast-growing species at distressed sites
(Tilman 1988: 214). Alder is also widespread along streams and commonly found in swamps
{Harlow 1957: 129), perhaps also indicating a moist immediate environment. Some of the alder
pollen grains had tour apertures and others had five probably indicating that at least two distinct

alder species were represented (see Heusser 1969: 413),
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Betula Birch pollen was recovered in all samples. Several species of birch are

indigenous to the subject area (hitp://plants.usda.gov) and historical records indicate that birch

was present in the vicinity of Fort Vancouver during its operation (http://www.nps.gov). The
presence of birch polien probably represents background vegetation.

Castanea- Type A small amount of chestnut type pollen was recovered in Sample 2, It is
possible that this pollen is tanoak (Lithocarpus sp.), which is very similar in appearance to

chestnut pollen, Tanoak is indigenous to Oregon and California (http://plants.usda.gov).

Celtis Hackberry is native to North America (http:/plants.usda.gov). A minute number

of pollen grains identified to this genus were recovered in two samples.

Fabaceae, Acacia- Type Small amounts of pollen identitied as an Acacia -type appeared in
tive samples, the modern sample and Samples 2, 3, 4, and 5. Acacia is not native to the area and
grows naturally in the southern portion of the United States (Britton and Brown 1896: 254;
Wodehouse 1965: 431). Since this taxa is insect-pollinated and moderqtely produces pollen, but

has a low dispersal rate (hitp://www.geo.arizona.edwpalvnology), it is most likely that acacia

srew in close proximity to the subject area. Acacia pollen was also recovered in the previous
examination of samples from the Fort Vancouver garden contest. Historical records indicate that
acacia seeds were grown at Fort Vancouver in 1833 and were probably started under protective

frames (http.//www.nps.gov). Acacia was planted as an ornamental and during colonial times

cum arabic was bled from it and used for candy-making and as a medicinal ingredient {(Sumner
2004: 227). Perhaps the presence of Acacia- type pollen in the Fort Vancouver pollen spectrum

can be attributed to the Fort’s trading relationship with other entities including Hawaii as Acacia

koa for example is native to Hawaii (http:/plants.usda.gov).
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Larix Larch appeared in the pollen record, but was not represented in Sample 3 and a
small amount was recovered from Sample 4, perhaps indicating land use intensification of the
subject area during the period of time these two samples represent. Larch was a preferred wood
for ship building and historical records indicate that a sawmill operation was in full force at Fort
Vancouver by 1828 (http:www.nps.gov). It is possible that the reduction in larch in the pollen
record in Samples 3 and 4 could be due to timber being harvested. Larch prefers moist habitats
and is naturally found in swampy woods and around the margins of lakes in the region (Britton
and Brown 1896: 54) and its presence in the palynological record could indicate a moist
environment in the general region,

Moraceae Pollen grains identified to the Moraceae family were recovered in Samples
I through 5, but not in Sample 6, which was the deepest layer of the soil column, Species such
as mulberry (Morus) and tigs (Ficus) belong to this family and are not native to the region,
Mulberries (Morus) were popular ornamental trees in the late sixteenth and early seventeenth
centuries (Leighton 1986: 457). White mulberry (Morus alba) was prized for its cold hardiness
{Adams 2004: 51). Because of physical similarities in pollen grains between pollen produced by
mulberry and figs, it is difficult to distinguish one from the other. Historical records indicate that

figs were grown probably in the garden area under protective cover (http://www.nps.gov;

Weishan 1999: 94). The presence of Ficus in the palynological record is uncommeon and
generally due to soil samples that were in association with fallen figs or a nearby Ficus tree
(Bush and Rivera 2001: 364). Perhaps mulberry trees or figs grew in close proximity to the
sample collection site.

Ostrya Hophornbeam is not native to the area (Britton and Brown 1896:507). A small

quantity of hophornbeam pollen was identified only in the modern sample.
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Pinaceae, Piceq and Pinus Pollen grains identified as pine, spruce and deteriorated grains
identified to the Pine family were recovered in all samples with the lowest proportion of these
species recovered from Sample 4. Several species of spruce and pine are indigenous to the
subject area (Heusser 1978: 297-298; Mattoon 1936: 46), As early as the 1700s a number of
spruce species were popular for decorating ornamental grounds (Adams 2004:89-90). Historical
records indicate that pine and spruce were observed in the area during the Fort Vancouver
occupation and taxa such as sugar pine (Pinus lambertiana) for example were grown in the

garden (http://www.nps.gov).

Pseudotsuga vAmpie amounts_of pollen identified as Douglas fir were recovered in all six
samples. The modern sample contained the most, as approximately 29% of the total counted
pollen for this sample was comprised of Douglas tir pollen; however, all of the other samples
contained anywhere from five to fourteen percent. Interestingly, a decrease in Douglas fir pollen
can be seen from Sample 5 to Sample 4 with a further decrease to Sample 3 perhaps indicating
intensive activity in the arca as well as operation of a saw mill on the premises. An increase in
Douglas fir pollen was recorded from Sample 3 to Sample 2, possibly indicating torest re-
growth.

Quercus Small amounts of pollen were identified in the modern surface sample as well as
Samples 3 and 6. Historical accounts document that several species of oak were present in the

vicinity of Fort Vancouver (http://wwiw.nps.gov) and grow on the property today.

SC (Salicaceae, Cupressaceae) Pollen identified to the *Willow” and “Cypress™ families
were identified in all samples. Pollen from these families were combined into the SC category
because the grains are morphologically very similar. Taxa such as juniper {(Juniperus), cedar

(Chamaecyparis), arborvitae (Thuja), cottonwood (Populus deltoids) and quaking aspen
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(Populus tremuloides) are included in this grouping. All of these taxa are native to the region
(Kapp et al. 2000; 77; Mattoon 1936: 27, 46) and most likely represent background vegetation;

however, historical records indicate that many of these grew on the fort and in the vicinity of it

(http://www.aps.gov).
Tsuga A small amount of hemlock pollen was represented in all samples except Sample
5. The presence of hemlock pollen in the Fort Vancouver pollen spectrum likely represents
background and regional vegetation as hemlock is wind-pollinated; however historical records
indicate that hemlock grew at the Fort and/or in the immediate vicinity.
Arboreal or Non-Arboreal Vegetation

Members of the Rosaceae family are trees, shrubs, and herbs, For this examination,
pollen identified to this family level was not grouped in either arboreal or non-arboreal
categories.
Rosaceae Small amounts of pollen identified to the “Rose” tamily was recovered in
Samples 3, 5, and 6. This family comprises roughly 1200 species {Britton and Brown 1897:194-
254), Because many “Rose” family taxa are insect-pollinated and their pollen is poorly
dispersed, their presence in the pollen spectrum may indicate that these species grew in the area.
Historical records indicate that a variety of taxa belonging to this family were grown at Fort
Vancouver and most likely were concentrated in the garden and orchard area

(http://swww.nps.gov); however, many species belonging to this tamily grow wild, are indigenous

to the area and not enough poilen identified to this family was recovered in the current
examination that would suggest intentional cultivation. “Rose™ family pollen was better

represented in some of the previously analyzed garden context samples, for example, pollen
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identified to this family represented roughly 3% of the total counted pollen for Sample 419
perhaps indicating intentional cultivation (Jacobucei 2008).

Non-Arboreal Vegetation

Ambrosia Ragweed appeared in all six samples. This taxon is considered to be a marker of
cultivation and a “fugitive” or “invader” species that readily and initially colonizes disturbed
environments (Elzinga 1988:374-375; Faegri et al. 1989:182-184; Kelso and Beaudry 1990:68).
Ragweed is common among cultivated fields, open soils, meadows, and pastures (Britton and
Brown 1898:297-298; Brown [976:182, 186; Page and Weaver 1974:206). Because ragweed is
wind-pollinated, its presence may be indicative more of regional than local vegetation;
nonetheless, its presence may also reflect local vegetation. Ragweed pollen did not represent
more than 2% of the total counted pollen for any one sample. These findings are comparable to
the pollen analysis of Fort Vancouver garden contexts (Jacobucci 2008).

Apiaceae A small amount of pollen identified to the “Carrot” family was recovered in
Sample 5. Weedy and economic taxa such as carrot and parsley are included in this family.
Queen Anne’s Lace (Daucus carota), naturalized from Europe for example, serves as both a
garden ornamental, but it also occurs naturally as an invasive weed in fields and waste places
(Britton and Brown 1897: 510). Many species identified to this family, for example cow parsnip
(Heracleum lanatum), prefer moist soils (Britton and Brown 1897: 514). Historical
documentation regarding Fort Vancouver states that vegetables such as curled parsley, carrots,

and parsnips were grown there (littp://www.nps.gov). Many species identitied to this family are

insect-pollinated and indicate local vegetation, but it is commeon for a few pollen grains
identified to this family to appear in pollen profiles because the plants are generally pervasive

(http:/www.geo.arizona.edu/palynology/pid00043.html). Pollen identified to the “Carrot™
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family was better represented in the garden context samples with more than an incidental amount
recovered in one of them that would suggest intentional cultivation.

Asteraceae, (Compositae) Liguliflorae Pollen grains identified as Liguliflorae to the
“Sunflower” family because of their fenestrate sculpturing were separated out into two categories
based on grain size. The majority of species categorized as Ligulifiorae are native to Europe, but
there are several species indigenous to North America (Britton and Brown 1898:262-282).
Several fenestrate pollen types m-easuring in the small range (< 30 pm) are native to the
Northwest, whereas some cultivated species such as lettuce (Lactuca) and others generally
measure over 30 pm. A moderate to large quantity of the smaller Liguliflorae pollen was
recovered in all units with the most, approximately 20% of the total counted poilen recovered
from Sample 3. Taraxacum or dandelion type plants generally inhabit fields and waste places
(Britton and Brown 1898: 271), perhaps supporting agricultural activities, which took place at

Fort Vancouver that are verified through historical records (htip://swww.nps.gov). A few

samples analyzed in the previous pollen examination of the garden context contained moderate
amounts of Liguliflorae pollen measuring over 40 pm, perhaps indicating intentional cultivation
of economic and/or ornamental taxa. For example, over 4% of the total counted pollen for
Sample 389 contained Ligulifiorae pollen measuring over 40 nm (Jacobucci 2008).
Asteraceae (Compositae) Tubuliflorae  Pollen grains grouped into this “Sunflower” tamily
category were well represented in the Fort Vancouver non-garden pollen profile. This grouping
includes pollen produced by such taxa as aster (4ster), goldenrod (Solidago), marigold
(Calendula), musk thistle (Carditus), ragwort {Senecio), sagebrush {Artemisia), sunflower
- (Helianthus), and thoroughwort (Eupatorium), which were recovered in this examination.

Interestingly, together these taxa represented less than 1% of the total counted pollen for the
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modern surface sample and the deepest sample (Sample 6) from the column profile; however,
Samples 3 and 4 contained the greatest amount of pollen produced by these taxa with pollen
from these taxa representing approximately 5% of the total pollen counted for these two
contexts. A larger proportion of pollen identified as Tubuliflorae pollen were recovered in some
of the garden contexts. For example Tubuliflorae pollen represented roughly 8% of the total
counted pollen for Samples 389, 433, and 497, which were examined in the previous analysis;
while greater amounts of this pollen type were recovered in Samples 419, 422, and 551, and
represented approximately 12%, 17%, and 16% of the total counted pollen respectively
(Jacobueci 2008). Some of the recovered pollen included in this grouping for the previous
examination were identified as tansy (Tanacetum), a zinnia- type and a dahlia- type indicating
intentional cultivation of these plants.

Some Tubuliflorae species such as sagebrush (Artemisia vulgaris) which may be native to
the Northwest Territory (Page and Weaver 1974: 207) and goldenrod flourish in fields and waste
places (Britton and Brown 1898: 461-468; Page and Weaver 1974: 195, 207). Numerous species
belonging to the genus Asfer are native perennials and grow in a variety of habitats (Britton and
Brown 1898: 356-382; Page and Weaver 1974: 164), but were also grown in gardens as
ornamentals (Page and Weaver [974: 164). Aster, goldenrod, and sagebrush pollen were
recovered in Samples 2 through 6 of the non-garden context. Their presence co'rroborates with
historic and archacological evidence that indicates an open, deforested landscape at Fort
Vancouver during its occupation. Small amounts of pollen identified to the weedy Senecio
genus were recovered from Samples 2 and 5. Many species of Sexecio occur naturally in

western North America (Britton and Brown 1898: 475) with species such as Woodland ragwort
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(Senecio sylvaticus) colonizing recently burned areas within the first growing season only to
become present in minute quantities in succeeding years (Franklin and Dyrness 1969: 61).
Carex Pollen identified as sedges were recovered from all samples. Sedges are
commonly found in swamps, bogs, marshes, ponds, streams, wet woods, and along shores;
however, some species prefer woody areas, thickets, and dry soils (Britton and Brown 1896:
248-256, 292- 360). The greatest quantity of sedge pollen was identified in Sample 3, which
represented approximately 3% of the total counted pollen for that sample. Historic
documentation indicates that some of the cultivated fields at Fort Vancouver were subjected to

river flooding from time to time (http:/www.nps.gov).

Caryophyllaceae Small amounts of pollen identified to the “Pink™ tamily were recovered
from three samples. Carnations, pinks, and sweet william are members of this family and were
grown in colonial American gardens (Sumner 2004: 190); however, weedy taxa such as white
campion (Lychnis alba) also belong to this tamily and frequently inhabit meadows and waste
places (Britton and Brown 1897: 13-15). There was not enough pollen recovered that was
identified to this family to suggest intentional cultivation.

Chenopodiaceae/Amaranthaceae (Cheno/Am) Pollen identified as either goosetoot or
pigweed was recovered in all samples. The greatest amount of goosefoot or pigweed pollen was
recovered in Samples 2 through 5 and respectively represented approximately 7%, 14%, 9%, and
6% of the total counted pollen for these four contexts. Cheno/am poilen was recovered in
comparable amounts from some of the previously analyzed garden contexts (Samples 433, 497,
and 551) (Jacobucci 2008). Interestingly Cheno/am pollen was much better represented in the
soil column from the non-garden context than pollen from these taxa were represented in the soil

column from the garden context (Jacobucci 2008). These vegetation types are predominately
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wind-pollinated weedy taxa that thrive in open spaces, cultivated soils, dry soils, and wastelands
and can also be found in woods and thickets (Britton and Brown 1896:569-593; Page and
Weaver 1974:209; Wodchouse 1965:410-421). The presence of these species in the Fort
Vancouver samplies supports an open regional environment and probable ongoing agricultural
activities, which historical documentation verifies were taking place in the immediate sampled
area.

Daphne Daphne is native to Europe and Asia and escaped cultivation in the United States
{Britton and Brown 1897:465). This genus is insect-pollinated, therefore, its identification in the
Fort Vanouver pollen spectrum reflects its presence in the local vegetation. Small amounts of
pollen identified to this genus were recovered in Samples 2 and 3.

Equisefum  Pollen grains identified as Equisetum was well represented in all six samples.
Fie!d horsetail (Equisetum arvense) grows in sandy soils especially along roadways (Britton and
Brown 1896: 36). Scouring-rush (Equisefum hymale) grows in wet environments along the
shores of rivers and lakes (Britton and Brown {896: 38). The rough stems of scouring-rush
(Equisetum hyﬁza[e} were used to scour pots, pans, and floors (Britton and Brown 1896: 38;
Sumner 2004: 298). Historic documents describe indigenous people of the Fort Vancouver area

collecting field horsetail (hitp://www.nps.gov), which verifies the presence of this taxon in the

subject area.

Iris A minimal amount of pollen grains identitied as iris was recovered from Sample
3. Some species of iris grow naturally in North America and prefer wet soils as irises can be
commonly found in swamps, marshes, river shores, and along streams (Britton and Brown 1996

448-452). Irises were also cultivated (Taylor 1996: 16, 98; Sumner 2004: 338). Historical
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records indicate that field irises were present in the vicinity of Fort Vancouver

{http://wwwy, nps.gov).

Lamiaceae and Mentha Small amounts of pollen identified to the “Mint” family were
recovered in three samples, Samples 1, 3, and 6. Many taxa belonging to this family are insect-
pollinated and their presence in the samples indicates local vegetation. Both weedy and
economic species are included in this family.

Liliaceae Several species of lily are native to the area and inhabit dry woods as well as
meadows and marshes {Britton and Brown 1896:416-418). Insect-pollinated, vegetabte and
flower species are also included in this family. Pollen identified to the “Lily” family were
identified in Samples 2, 3, 5, and 6.

Menyanthes Pollen identified as buckbean (Menyanthes) was recovered in all samples except
the modern surface satﬁple. More than an incidental amount of buckbean pollen was recovered
in Sample 4, Buckbean (Menyanthes trg'fbliqra) is native to the subject area

(bttp://plants.usda.gov), grows in bogs (Britton and Brown 1897:622) and was utilized by Native

Americans as an analgesic and antiemetic and consumed as a food source {Moerman 1998:342-
343).

Oxalis Woodsorrel prefers woods and fields and is present in the subject area {Britton
and Brown 1897:344-347). A small amount of wood sorrel pollen was recovered in Sample 3.

Phlox Several types of phlox grow in Washington (http://plants.usda.gov) and are

present in moist woods, along streams, and in thickets (Britton and Brown 1898:32-37). In the
eighteenth century, several types ot phlox were collected and cultivated for their flowers
(M*Mahon 1806:461; Sumner 2004:323) and used for their medicinal properties (Moerman

1998:392). Phlox pollen was recovered in all samples except Sample 5. More than an incidental
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amount of phlox pollen was recovered in Samples 2 and 4. Phiox are insect-pollinated, thus
denoting local vegetation.

Plantago Plantain is associated with settlement because they grow along paths and
roadways {(Page and Weaver 1974: 212). A small amount of plantain pollen was identified in
Samples 2, 4, and 6.

Poaceae, wild Wild grass pollen was recovered in all analyzed samples, but amounts never
exceeded 3% of the total counted pollen for any one sample with the highest amount recovered
from the modern surface sample. This finding is in line with the results of the palynological
examination of several contexts associated with the “garden testing area” as both the surface
sample and an early twentieth century context trom this previous examination contained the
highest proportions of wild grass poilen (Jacobucci 2008). One of the objectives of the previous
analysis was to verify if the Fort Vancouver garden paths were covered with grass; however the
amount of recovered wild grass pollen from any Fort Vancouver context analyzed to date is too
low to suggest grass cover in comparison to the significantly higher amounts of wild grass pollen
recovered in other historical studies which advocate for grass covered surfaces (see Kelso 1994b;
Mrozowski et at. 1989).

Poaceae, European-introduced cereal European-introduced cereal pollen was recovered
in Sample 2. Most European-introduced cereals except rye are self-pollinated; therefore, their
pollen grains do not travel far (Davis 1969:420; van der Veen:1992:8), and only a small quantity
of pollen is released until the plants are threshed (Kelso 1994a:17). European—innﬁduced cereal
pollen is found on respective grain, chatf, straw, and grain products (Kelso 1998:54; see also
Grieg 1982:59). The recovery of cereal pollen indicates “local human activities invelving grain,

grain products or grain waste” (Kelso 1998:54; see also Bradley et al. 1983:75) at the site. [t is

257



probable that cereal pollen was deposited in the sampled context because it was cultivated and

processed nearby, which is supported by historical records (http://, www.nps.gov) and

corroborates with findings from the palynological examination of contexts associated with the
“garden testing area,” which recovered small amounts of European-introduced cereal pollen in
seven analyzed contexts (Jacobucci 2008).

Polygonum  Pollen grains identified as knotweed appeared in four samples (Samples 1, 2, 5,
and 6). Both naturalized and indigenous herbs are included in this genus with some species
preferring wet soils, while others flourish within waste places (Britton and Brown 1996: 554-
567; Wodehouse 1965: 404).

Primulaceae Loosestrife (Lysimachia), a member of the Primulaceae family, is naturalized
from Europe and is present in moist thickets (Britton and Brown 1897:587-589). A small
quantity of pollen resembling loosestrife pollen was identified in the modern surtace sample and
Sample 6.

Thalictrum Some species of meadow rue prefer open places and sunny swamps, mountains
and woods (Britton and Brown 1897:86-88). Several species of meadow rue are native to the
Pacific Coast (Britton and Brown 1897: 86). A small quantity of meadow rue pollen was
identitied in the modern surface sample and Sample 3.

Trifolium Small amounts of clover pollen were recovered in the modern pollen surface
sample as well as in Sample 3. Farmers as early as the seventeenth century sowed their lands
with imported grasses and forage plants, which included red clover (Trifolinm pretense) (Romani
1996:33). Clover was commeonly used as green manure and part of a crop rotation system
(Nelson 2007). Red clover, for example, was commonly grown for fodder (Britton and Brown

1897:276). Historical documentation from Fort Vancouver contains several entries of clover
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especially for the earlier years of occupation (http:/www.nps.gov) and no doubt was

incorporated in the pollen rain at Fort Vancouver.
Utricularia A small quantity of bladderwort polien was recovered in the modern surface

sample and Samples 3 and 5. Several species in this genus are indigenous to the subject area

(http://plants.usda.gov).
Mosses and Ferns

Several types of mosses and ferns were identified in all six Fort Vancouver pollen
samples. Five moss and two fern genera were recovered. Several types of fern that this analysis
identified prefer moist environments such as swamps and marshes as well as grassy woods and
meadows. A moderate amount of spores identified as woodfern appeared in all six samples.
Species belonging to these genera are considered to be invader species with some species
dominating the understory of wet regions in the Tsuga heterophyla vegetation zone (Franklin and
Dyrness 1969: 60). The highest percentage of woodfern was recovered in Sample 6, which
représented approximately 12% of the total counted pollen and spores.
Unknown Palynbmorph Large amounts of an “unknown palynomerph” (Photograph 1)
were recovered in all six samples, with the greatest quantity (nearly 31% of the total counted
pollen), recovered from Sample 4. Small amounts of this type were identified in the examination
of samples recovered from the “garden-testing area;” however, they were not included in the
earlier report because at the time they were not considered to be pollen. Spores grouped in this
category are similar in appearance to polien produced by Acacia and Mimosa, which belong to
the Fabaceae family and by vegetation included in the Hippocratea genus (Hippocrateaceae) in
that grains are polyads; however, the “unknown palynomorph” appears to have verrucate

sculpturing as some species of Hippocratea versus the psilate sculpturing of the Acacia- type,
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Table 2. Common Names and Notes for the Identified Macrobotanical Remains

IDENTIFICATION

COMMON NAME

NOTE

Chenopodium sp.

Goosefoot

Conifer

Conifer Type A

Possibly Douglas fir (Pseudotsuga menziesii)

cf. Canifer cone bract frag,

cf. Corm frag.

Madified, unbranching, underground stems
that serve food storage and reproductive
functions

Fabaceae seed

tegume family

Very small seed comes from a wild legume

cf. Fabaceae pod frag.

Legume famify

cf. Ficus carica Fig

Galium sp. Bedstraw

indeterminate charcoal

Poaceae culms Grass family Small stems

Poaceae floret Grass family Part of flower, no seed
Rubus sp. Biackberry/rasberry

Sambucus sp. Elderberry
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