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Vegetation Surveys in Claremont Canyon

Shannon Winsor

Introduction
Claremont Canyon is located in the Berkeley Hills, south of Strawberry Canyon, west of East

Bay Municipal Utility District watershed land, east of Clark Kerr Campus, and north of the
Caldecott tunnel (Fig. 1). It is defined as that area which drains into Claremont Creek. The

University of California at Berkeley owns the upper portion of the watershed. This 200-acre
property remains undeveloped and has been informally designated as part of the University's
Ecological Study Area (ESA) (Sanders, 1991, pers. comm.). The lower portion of the watershed,
also about 200 acres, is owned by the East Bay Regional Park District (EBRPD) and is designated

as a Regional Preserve. The UC Campus Planning Office and the EBRPD are considering a joint
planning effort for Claremont Canyon. This plan would include cooperation in resource and fire
management, linking trails, and possibly using the area as a teaching, research, and public service
unit (Sanders, 1991, pers. comm.).

Past studies regarding the UC property in Claremont Canyon have conflicting opinions on
what the land should be used for. Two of these reports recommend that it be included in the ESA,

which already includes most of Strawberry Canyon. One study proposes the area be used as an
experimental forest site. Other reports conclude that Claremont Canyon has little biological value
and one of these suggests the potential for development. These conflicting opinions on the land use
of Claremont Canyon are holding up the joint planning effort between the Campus Planning Office
and the EBRPD.

Before a management agreement between the EBRPD and the Campus Planning Office can be

completed, the University must provide a natural resource inventory of its property. There have

been no studies which provide baseline data on the vegetation of the UC land in this area. My

study provides just such data by determining the species composition and distribution of vegetation
in Claremont Canyon.

Past Studies
Several land use suggestions for Claremont Canyon have been made in previous reports. A

report by the Berkeley Campus Committee on Conservation and Environmental Quality (1972)
proposed that the ESA be extended to the natural boundaries of Strawberry and Claremont
watersheds. Since the land is not dedicated to other uses, they felt it should be kept in a natural
state for ecological study. Garrett Eckbo and Associates' (1976) environmental impact report

described the vegetation in Claremont Canyon as consisting of eucalyptus, oak/bay woodland, soft

chaparral with grass dominated openings, and conifers. The Garrett Eckbo report agreed with the

Owner
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1972 proposal that the canyon be included in the ESA for the same reasons. The Management Plan
for Strawberry and Claremont Canyons (McBride 1979) stated that the primary objective for land
use in Claremont Canyon is teaching and research related to the outdoor environment. Therefore an

appropriate use would be an experimental forest site. The Hill Area Task Force Report (1984)

suggested further long range planning for Claremont Canyon. It stated that Claremont Canyon has
limited biological value and is not appropriate for designation as an ESA. EIP Associates' Long
Range Development Plan for DC Berkeley (1991) stated that Claremont Canyon has limited value
for biological studies. Neither of these last two reports cited any evidence to support their claim of

low biological value.

Background
Before European settlement, Claremont Canyon was covered by native grasses, scrub bushes,

and an occasional oak or bay tree (Edwards, 1991, pers. comm.). Exotic species and grazing
produced changes in the vegetational composition of the area. Mediterranean annual grasses were

introduced to the East Bay Hills along with cattle during the 1850s. Non-native trees such as
eucalyptus and Monterey pine were planted in the early 1900s (EIP Associates, 1991). Red gum
eucalyptus (Eucalyptus camaldulensisi, from Australia, blue gum eucalyptus (Eucalyptus
globulus), from Tasmania, and Monterey pines (Pinus radiatai, from the Monterey Penninsula,

were planted in Claremont Canyon. The canyon also contains northern coastal scrub, riparian
areas, and oak/bay woodlands (Edwards, 1991, pers. comm.).

The 51-acre site studied for this report was defined by Claremont Avenue to the south, Grizzly

Peak Boulevard to the east, the western ridge of the canyon and the DCB property line to the west,

and the northern ridge of the canyon to the north (Fig. 2). Within this area five vegetation types

were studied: a young eucalyptus grove, a mature eucalyptus grove, a riparian area, northern

coastal scrub, and a Monterey Pine plantation. These habitat determinations were based on my own
visual observations and 1989 aerial photographs (from Pacific Aerial). Slope percents were
calculated using an EIP Associates (1991) topographic map.

The young eucalyptus grove covers 20 acres of an east-facing slope, with an average slope of
29 percent. It contains both red gum and blue gum species, most of which are trunk- or root-
sprouting. Frost-damaged trees were cut during the years of 1973 and 1974 (El'P Associates,

1991). The felling was stopped before all the trees were removed and a fire burned a portion of the

grove in 1975 (Rice, 1991, pers. comm.). Consequently, the eucalyptus in this area consist of

healthy trees, fire-damaged and/or frost-damaged trees, stem-sprouting trees, and stumps that are

resprouting. The 7.1 acre mature eucalyptus grove occurs on a west-facing slope, with an average
slope of 35 percent. This stand also contains mostly blue gum species. There is some resprouting

from the trunks or roots of trees but not as extensively as in the younger stand. My hypothesis was





that because these trees are not native to California, their understories would have relatively more
exotic species since they did not coevolve with native vegetation.

The south and south-east-facing slopes of northern coastal scrub cover approximately 11 acres,

with an average slope of 50 percent. Northern coastal scrub also occurs on the south-west and

west-facing slopes which were too steep to survey. The riparian area lies between the two

eucalyptus groves. This area is the drainage channel for the slopes within the study area and is less
than one acre. Water is present here only after rainstorms, and the bottom of the channel is filled
with sediment and eucalyptus logs. I expected these habitats to consist almost entirely of native
plants since there has been little alteration of these areas.

The Monterey Pine grove covers approximately 4 acres. This plantation is located along the
northern ridgetop bordering Strawberry and Claremont Canyons. The average slope of this area is

47 percent. I expected a substantial number of native plants for the understory of this stand because

Monterey pine is native to California.

Methodology
My methodology was developed with the assistance of Forestry Professor Lee Wensel and

designed to ensure statistically reliable data. To record transitions in understory and tree species
composition, I used a combination of transects and large plots. A transect is an elongated sample
plot in which the vegetational data are recorded in the order the species are encountered (Phillips

1959). Transects were used to identify shrubs, grasses, and herbs. A plot is a sample of an area
that is somewhat representative of the whole site. Plots were used to determine tree species
composition within stands.

Seven transects and eleven plots were used. The transects varied in length but were all two

meters in width. Three 350-meter transects were run between the young eucalyptus grove and the

Monterey Pine plantation. Two 350-meter transects were run between the mature eucalyptus grove

and the Monterey Pines. More transects were run through the young eucalyptus stand because of
its large area. I chose a starting point 40 meters into each eucalyptus stand and walked in a line
toward the Monterey Pine grove. Another two 130-meter transects were run between the
eucalyptus groves through the riparian area. These transects went 30 meters into each eucalyptus

grove. Plots were centered along the transects within the tree plantations.

The plots were taken along the transects between the Eucalyptus and Monterey Pine
plantations. Within the young Eucalyptus grove I used five circular plots of 100 m2; two on the
two highest transects and one in the middle of the lowest transect. The transects with more than

one plot had a plot spacing of approximately 15 meters, starting at the end of the transect. In the

mature eucalyptus grove I used three plots of 100 m2; two plots on the highest transect lines and
one plot on the lowest transect line. To ensure that the plots in the Monterey Pine plantation would



not overlap I used two circular plots at the end of the two young eucalyptus-Monterey Pine

transects that were 'furthest west and one plot at the end of the mature eucalyptus-Monterey Pine
transect that was furthest east.

I listed all species encountered at each successive two meter intervals along the transects. Only
understory species were noted in transects. Because my study was done in winter, many annual
species were identified only as seedlings, so the possibility of misidentification exists. Within the
plots I identified tree species. From these data I was able to determine the vegetation composition
of each habitat type and the transitions between them and the tree composition of each habitat.

Data
A total of 69 species were found in Claremont Canyon, 20 of which are exotic. These species

are listed in Table 1.
Cantorrua

Latinname commonname type
native?

Acillea millefolium californica common yarrow herb yes
Arbutus Menziesii pacific madrone tree yes
Archi baccharis herb
Artemisia californica California sagebrush shrub yes
Artemisia douglasiana mugwort herb yes
Aster chilensis California aster herb yes
Aster radulinus rough-leaved aster herb yes
Baccharis pilularis coyote brush shrub yes
Brassica geniculata shortpod mustard herb no
Capsella Bursa-pasioris shepherd's purse herb no
Carduus pycnocephal us Italian thistle herb no
Castilleja franciscana Indian paintbrush herb yes
Centaurea solstitialis yellow star-thistle herb no
Cirsium vulgare bull thistle . herb no
Convolvulus subacaulis hill morning-glory herb yes
Cotoneaster sp. shrub no
unknown, of Family Cruciferae herb yes
Cytisus monspessulanus French broom shrub no
Ehrhartia erecta Stebbin's grass grass no
Elymus sp. rye-grass grass yes
Eriogonum spp. buckwheat herb yes
Eriophyllum confertifIorum yellow yarrow shrub yes
Erodium spp. flaree herb no
Eschscholzia californica California poppy herb yes
Eucalyptus camaldulensis red gum eucalyptus tree no
Eucalyptus globulus bue gum eucalyptus tree no
Fragaria vesca strawberry herb yes
Galium aparine bedstraw herb no
Galium nuttallii climbing bedstraw herb yes
Geranium carolinianum Carolina geranium herb no
Gnaphalium californicum California cud weed herb yes
Hedera helix ivy shrub no
HeracIeum lanaturn cow parsnip herb yes
Heteromeles arbutifolia toyon shrub yes
Hypochaeris glabra smooth cat's-ear herb no
Ilex sp. holly tree no
Lactuca virosa wild lettuce herb no



Lepidium sp.
Lonicera spp.
Lupinus albifrons
Malacothamnus
Marah [abaceus
Marrubium vulgare
Medicago hispida
Mimulus auraniiacus
Osmorhiza chilensis
Phacelia californica
Phacelia nemoralis
Pinus radiaia
Pteridium aquilinum pubescens
Quercus agrifolia
Ribes californica
Ribes sanguinum glutinosum
Rubus ursinus
Rumex spp.
Salix spp.
Sanicula crassicaulis
Satureja douglasii
Scrophularia californica
Solidago californica
Sonchus aruenses
Stachys rigida quercetornm
Symphoricarpos sp.
Taraxacum officinale
Torilis aroensis
Toxicodenderon diuersilobum
Umbellularia californica
Vicia spp.
Zygadenus fremontii

honeysuckle
sIver lupine
malvastrum
wild cucumber
hoarhound
bur-clover
mmonkey flower
mountain sweet-cicely
California phacelia
shade phacelia
Monterey pine
bracken fern
coast live oak
hillside gooseberry
winter currant
California blackberry
dock
wilbw
pacific sanicle
yerba buena
coast figwort
California goldenrod
sowthistle
rigid hedge nettle
snowberry
dandelion
hedge-parsley
poison oak
California bay
vetch
star lily

herb
shrub
shrub
shrub
vine
herb
herb
herb
herb
herb
herb
tree
fern
tree
shrub
shrub
shrub
herb
tree
herb
herb
herb
herb
herb
herb
shrub
herb
herb
shrub
tree
vine
herb

?
yes
yes
yes
yes
no
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
no
yes
yes
no
no
yes
yes
?
yes

Table 1. Species found in Claremont Canyon

The percent frequency of each understory species by habitat type is shown in Table 2, an

appendix. Percent frequency was calculated by: (number of intervals in which a species

occured/number of intervals) 100. For example, transect one went 40 meters into the young

eucalyptus grove, giving a total of 20 two-meter intervals. Sanicula crussicaulis was present in

seven of these intervals, so it has a percent frequency of 35.
The tree species composition of the plots is shown in Table 3.

Young Eucalyptus

transect #

south plot: 2 red gum

2 blue gum

1 bay

1 north plot: 4 red gum

1blue gum

1bay

2 sou th plot: 4 red gumnorth plot: 6 red gum

2 blue gum

3 1ba



6 red gum

1 blue gum

Mature Eucalyptus

transect #

4 north plot: 6blue gum

5hly

south plot: 4 blue gum

9 bay

5 7 blue gum

Monterey Pine

transect #

1 5 M. pine

1 bay

2 7M. pine

6 blue gum

1 madrone

5 9M. pine

1 blue urn

Table 3. Species composition of plots.

Results
Based upon the vegetation surveyed, each of the seven transects were sectioned into habitat

type and transition zone. Transects 1-5 are from eucalyptus to Monterey Pine. These were divided

into: eucalyptus (young or mature), transition zone A, coastal scrub, transition zone B, and
Monterey Pine. Transects 6 and 7 are from mature eucalyptus through the riparian zone to the
young eucalyptus. These were broken into: mature eucalyptus, transition zone C, riparian zone,

and young eucalyptus. Table 4 presents features of each habitat derived from Table 2. In many

instances percent frequency of dominant species is low because these habitats had many intervals
of only leaf litter or bare ground.

Young Eucalyptus

transect # #species

percent

non-native

Dominant species

(>35% frequency)

1 35 Rubus ursinus

Galium aparine

unknown. grass

15

2 20 30 Rubus ursin us



Toxicodenderon diversilobum

Sanicula crussicaulis

3 21 30 Rubus ursinus

Toxicodenderon diversilobum

Sanicula crussicaulis

Vicia spp.

unknown grass

6 11 45 Rubus ursinus

Galium aparine

Geranium carolinian um

10 20 Baccharis pilularis

Sanicula crussicaulis

7

Mature Eucalyptus

transect # #species

percent

non-native

Dominant species

(>20% frequency)

4 9 Rubus ursinus

Sanicula crussica ulis

Umbellularia caliiornica

11

5 14 Rubus ursinus

Toxicodenderon diversilobum

Umbellularia caiiiornica

15

6 27 Rubus ursinus

Stachys rigida quercetornm

Galium aparine

12

7 11 Rubus ursinus

Stachys rigida quercetornm

Galium aparine

Umbellularia caliiornica

10

Transition zone A - between eucalyptus and northern coastal scrub

percent Dominant species

transect # #species non-native (>35% frequency)

1 4 25 none >35%, mostlv bare soil

2 11 30 unknown of Familv Cruciferae



,. 3 16 28 Rubus ursinus

Carduus pycnocephalus

Artemisia douglasiana

unknown grass

4 6 16 Rubus ursinus

5 8 0 Rubus ursinus

Umbellularia caliiornica

Northern Coastal Scrub

percent Dominant species

transect # #species non-native (>30% frequency)

1 25 38 Erodium spp.

Eriogonum sp.

unknown grass

2 22 39 Erodium spp.

Eriogonum sp.

Artemesia californica

unknown grass

3 24 16 Baccharis pilularis

Erodium spp.

Artemisia catijornica

unknown grass

4 17 43 Baccharis pilularis

unknown grass

5 19 29 Baccharis pilularis

Eriogonum sp.

unknown grass

Transition zone B - between northern coastal scrub and Monterey Pine

percent Dominant species

transect # #species non-native (>35% frequency)

1 7 33 Baccharis pilularis

Eriogonium sp.

unknown grass

2 6 83 Galium a arine



Cytisus monspessulanus

Ehrhartia erecta

7 83 Cytisus monspessulanus3

4 4 25 Cytisus monspessulanus

Mimulus aurantiacus

Eriophyllum conieriiilorum

5 16 Cytisus monspessulanus6

Monterey Pine

transect # #species

percent

non-native

Dominant species

(>25% frequency)

1 50 Rubus ursinus

Umbellularia californica

Hypochaeris glabra

9

2 28 Rubus ursinus

Umbellularia californica

7

3 75 Galium aparine

Cytisus monspessulanus

6

5 60 Galium aparine

Cystisus monspessulanus

Umbellularia caliiornica

4

5 26 Galium aparine

Cytisus monspessulanus

6

Transition zone - path between mature eucalyptus and riparian area

percent Dominant species

non-native (>35% frequency)transect # #species

6 13 30 Sanicula crussicaulis

Satureja douglasii

Vi cia spp.

Solidago californica

Malacothamnus sp.

Cirsium vulgare

7 57 Malacothamnus sp.

Erodium s

7



7 11 27 Baccharis ilularis

AJedicago hispida

Lepidium sp.

Riparian zone

transect # #species

percent

non-native

Dominant species

(>35% frequency)

6 11 27 Rubus ursin us

Toxicodenderon diversilobum

Baccharis pilu laris

Table 4. Characteristics of each habitat and transition zone.

The tree plots allowed me to calculate the percentages of each tree species within stands. In the
young eucalyptus grove, three species were present: 71 percent red gum eucalyptus, 19 percent
blue gum eucalyptus, and 10 percent California bay. In the mature eucalyptus grove, two species
were found: 53 percent blue gum eucalyptus and 47 percent California bay. The Monterey pine
plantation had four species, 70 percent Monterey pine, 23.3 percent blue gum eucalyptus, 3.3
percent California bay, and 3.3 percent madrone.

Discussion
The habitats are discussed in the order they are presented in Table 4.

The young eucalyptus grove many species in each transect. This habitat also had a fairly high

average of non-native species. Only two exotic species occured with greater than 35 percent
frequency. Galium aparine (Bedstraw) was a dominant species in two transects and Geranium
carolinianum (Carolina Germanium) in one. The mature eucalyptus grove had a fairly low number
of species with respect to the other habitat types. However, this plantation had the lowest number
of non-native species. Only one exotic occured with greater than 20 percent frequency-Galium

aparine, which occurred in two transects. The transition zones between the eucalyptus groves and

northern coastal scrub had low diversity and a fairly low number of exotics. Only one non-native
species appeared as dominant in one transect-Carduus pycnocephalus. (Italian thistle).

Coastal scrub had the highest number of species in every transect. This habitat type also had
one of the lower averages for percent non-native. Only one non-native species, Erodium sp.
(Filaree), occurred with 30 percent frequency in three out of five intervals. The transition zone

between the coastal scrub and the Monterey Pine had the lowest diversity and a higher percentage



of non-native species than any other transect zone. This area was mainly dominated by Cystisus
monspessulanus (French Broom).

The Monterey Pine plantation had the lowest number of species of all the habitat types. This
habitat had the highest percentage of non-native species. This is largely because of the presence of
Cystisus monspessulanus and Galium aparine, which are dominant species in three out of five
transects. The transition zone between the mature eucalyptus and the riparian zone had a low
species diversity and a considerable number of non-native species.

The riparian zone did not have any species that were not seen in other areas. All the dominant

species were natives and the non-natives did not occur with more than 11 percent frequency.

Baccharis pilularis (Coyote Brush) clearly dominated this habitat.

The young and mature eucalyptus habitat types, in transects 1-5 had very similar dominant
species compositions. Both had Rubus ursinus (Blackberry), Toxicodenderon diversilobum
(Poison Oak), and Sanicula crussicaulis (Pacific Sanicle) as dominant species. The mature
eucalyptus also had many young bay trees in the understory.

Transition zone A (between eucalyptus and coastal scrub) varied between the two different
eucalyptus stands. The transition zone between the young eucalyptus and the coastal scrub had an

average of ten species. This area also had an average of 36 percent non-natives. The transition
zones between the mature eucalyptus and the coastal scrub, on the other hand, had only six or

seven species and an average of eight percent non-native.

There were definite changes in species composition with changes in habitat type. Coastal scrub

had a more distinct and unique make-up of species than any of the other habitat types.
The most abundant species in Claremont Canyon was Baccharis pilularis, which occured in

every habitat type but Monterey pine and every transition zone. The next most abundant species
was Rubus ursinus which occured everywhere except the transition zone between the mature
eucalyptus and the riparian zone.

Conclusion
There is a great deal of species variety in Claremont Canyon. The young eucalyptus grove

shows high diversity in understory species. Many of these species are exotic but the majority of the

dominant ones are not. The great variety in the young eucalyptus grove is probably a result of the
very open canopy. Native understory species made up the majority of the dominants in the mature
eucalyptus grove. The reverse was true of the Monterey Pine plantation. This species is native.to
California, though not to the Bay Area and contains an abundance of exotics in the understory.

Although this canyon has a small number of non-natives as compared to natives, the non-natives

comprise a significant percentage of understory vegetation. Thus, these three tree plantations have



the potential to serve as a teaching resouce for studying relationships between native and non-

native plants.
Claremont Canyon has the potential for either inclusion in the ESA or use as an experimental

forest site. Native plants however, are important to consider in land use. Because of the diversity
and abundance of native species found in the northern coastal scrub, I recommend that this area be
kept in its natural state. The riparian area should also remain unaltered because of its importance as

a drainage system.
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transect #
voun: eucs matureeucs TZA n.c.scrub TZ B M. pine TZC ripar.

1W11'1W121il%~1.I%tU.'\I$@,§I'®1k ,*41?¥9 \ffij1&K~1.•. 11l§1;f%~jg81~IIW$al.I¥t51:Mt'ti1i'2IJ1,$J-I\'@$ltIl:l!I!lfr7:liL\6IMm7:
RliJus urslnus 40 90 73 10 43 56 100 80 80 80 100 5 20 60 77 6 20 10 44 29
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Bacchar/s pllular/s 5 30 40 26 60 3 3 7 20 20 20 27 29 47 55 45 40 20 20 20 38 58
Sanlcula crussicaulls 35 45 60 33 80 36 13 7 7 20 20 1 1 3 40 6
Stachys r/gida quercetornm 30 35 40 10 16 16 40 27 20 20 1 20 20 22
Galium apar/ne 55 10 35 60 10 16 40 27 20 40 7 29 45 55 16
Satureja douglasii 5 30 15 7
Vicia spp. 25 10 40 7 10 3 7
Carduus pycnocephalus ? 15 20 25 20
Solidago californica 5 20
Zygadenus Iremontif 5
undetermined grass 40 40
Aster chilensls 10 7
Asterradulinus ? 5
Malacothamnus ? 15
Artemisia douglaslana 20
Geranium carolinianum 10 5 20 40
Tor/liS arvensis 35 5 5 20
Osmorhiza chilensls ? 5 5
Sonchus arvensis 5 7
Cytisus monspessulanus 10 10
E¥mussp. 5
Lactuca virosa 5 20 20 7 4 3 20 20 6 5
Lonicera spp. 5 10 3 20 40 2 25

young Urrbellularia californica 1--t-;;1;?0I-+-+-I--=2::6t.=:26=+--=1..::3t-=33+-+..:2=j01-+--+2::0t-+-+-=,5 ~1+-4+.:::20++-+_l-2::0~2::6t-=38+2::3t-=30+1..::0t-+-I1-+--I
Phacelfa nemoralls 25
Heradeum lanatum 20
Scrophularia californica 10 20

Pteridium aqilinum pubescens 1--I-.:.51--I-+-I-1"'0+-++--'7+-+-=2"10I---+-+-I----;;-+--I-;;t--+---lI---++-+-I-+-+---l-+-+-I-I-+-+--I
Galium nattallii 3 2
Symphorlcarpos sp.
Cirsium vulgare
Riles californica
young Quercus agrilol/a
Salixspp.
Riles sanguinum glulinosum
Marah labaceus
unknown, Family Cruciferae
Erodium spp.
MamiJinm vulgare
Mimulus aurantiacus
Archi baccharis ?
Gnaphalium californicum 4 1 2 3
Brassica geniculata 23 19 13 7 17
Artemisfa californica 51 51 36 14 26 20

Achillea millelol/um californica 1---+-+-l-+-+-+--jI-+-+--f-t-++-I!-..:;3h;;t-;~3t---:2+..::5t-+-+-l-+-+-+-I-+-+-II-+-+--f--l
Castilleja lranclscana 4 20 11
Eriogonum sp. 40 34 19 20 31 40 20 40 20
Eriophyllum conlertiflorum 1 1 3 5
Phacelfa spp. 3 1
Convolvulus sliJacaulis 1 1
Eschscholzia californica 3 4 6 2 1
Hypochaerls glabra 1 4 20 20 40 8 6
Centaurea solstitialls 1 1 1
L~inus chamissonls 21 8 5
Cotoneaster sp. 1
Eucalyptus camaldulensis
Taraxacum officinale
Rumexspp.
Ehrhartia erecta
llex sp.
Fragaria vesca
Hedera helix
Capsella bursa-pastoris
Medicago hlspida
Lepidium sp.

SPECIES TOTAL

60 16 6 8 3 6

2 6
13 5 7

40 20
40

20
2

2 1 15
10 7 13 20 55 88 43 2343 31 40 2060

5 40 11

6
10

20 40 40
20 40 33

20 20 6 11

20 4 2 120
20 3 5 47 45 20

3 7 20 6

20 40 100 60 60
20

6 6
3

20
5

3 20
5 20

5
40

3 7 20
3 20 40
3 20

10 6

11

20 20 35 48 33 23 12

7 20
40 20

10 20 7 9 24 1 100 20
20

10
5 6

40 60 6

20

1 1 3
20

40 6 15 5
20

7 8
5

7

40

20
40

15 20 21 11 10 11 15 12 10 4 11 16 6 8 22 24 25 17 18 7 6 7 4 6 6 7 9 5 15 13 7 11 11

(TZ=transition zone)

Table 2. Percent frequency of each species by habitat type. ?'s indicate uncertain
identification. Numbers.indicate transects. Species are listed as they were encountered.
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