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IN REFLY REFER TO

SUBJECT: Transmittal of Technical Report D-78-17

TO: All Report Reciplents

1. The technical report transmitted herewith represents the results of
Work Unft 4FOLE regavding the vegetation and wildlite use of dredged
matevial {slands {n the Pacific Northwest. This work unlt was conducted
as part of Task 4F (lsland Habitat Development) of the Corps of Engincers'
Dredged Material Researvch Program (DMRP). Task 4F was part of the

Habitat Development Project ot the DMRP and has as {ts objective the
investigation, evaluation, and testing of methodologies for habitat
creation and management on dredged material {slands.

2 Island habitat development has been studied by the DMRP throughout ;
the United States through the evaluation of vegetation succession and

animal use of existing dredged material islands. The most significant

wildlite aspect of these islands i{s their use by colonial nesting sea

and wading birds (such as gulls, terus, egrets, herons, ibises, and

pelicans). This wildlite resource, although generally inadvertently

created, presents a significant opportunity tor habitat management and

development that is consonant with continued dredged material disposal.

3. In the study reported herein, 23 natural and dredged material

islands were examined {n seven locatfons from Anacortes, Washington, to
Coos Bay, Oregon, to establish the relatfonship between plant communities
and animal use. The principal use of dredged material islands was by
gulls and terns. It was noted that adequate natural habitat for other
colonial nesting species existed and, by comparison, use of dredged
materfal islands was minimal. Existing habitat on dredged material
fslands could be improved by selective deposition of additional materialy
however, the production of new dredged material islands for colonial
nesting species {s not necessary.,

4. From a local perspective, this study will be of value in managing

and developing dredged material island habitats in the Pacific North-
west, A national perspective is presented in a report entitled
"Development and Management of Av(Qn Habitat on Dredged Material lslands,"
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SUBJECT: Transmittal of Technical Report D-78-17

(4F03) which synthesizes island habitat research in the Pacific North-
west, the Great Lakes (4F01A), New Jersey (4F01D), North Carolina (4F02),
Florida (4F01C), Texas (4F01B), and the Upper Mississippi River (4FO1F).
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Commander and Director
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SUMMARY

From June through September 1977, Pacific Northwest estuarine
islands were studied to establish the relationships between habitats
plant communities, utilization by colonial nesting waterbirds, and
dredged material disposal. Twenty-three natural and dredged material
islands were examined in seven locations from Anacortes, Washington, to
Coos Bay, Oregon. Nine islands were used for nesting by one or a combi-
nation of the following species: glaucous-winged gulls, western/glaucous-
winged (hybrid) gulls, ring-billed gulls, Caspian terns, and common
terns. Colonies of great blue herons were found on two islands 61 and 97
km from the mouth of the Columbia River.

Colonies of more than 1000 pairs of western/glaucous-winged gulls
were observed on East Sand Island (Columbia River), Gunpowder lsland
(Willapa Bay), and Sand and Goose islands (Grays Harbor). Pure glaucous-
winged gulls were found further north on Jetty Island and 500 pairs
colonized a chain of four islands in Padilla Bay. Over 2000 Caspian
terns ﬁested on two {slands in Grays Harbor and a small colony was
located in Willapa Bay. Ecologically unique observations included the
discovery of seven common tern nests on Jetty Island and nine ring-
billed gull nests on Whitcomb Island. This study also documented the
range of hybridization between glaucous-winged and western gulls along
the coast. A colony of approximately 100 pairs of great blue herons was
investigated on Rvan Island in the Columbia River and a previously
reported 300-nest heronry on Fisher Island was described.

Generalized habitat maps were prepared for each island and detailed
floristic descriptions of each bird colony were evaluated. Colony loca-
tion, breeding phenologyv, and nesting success were analvzed with respect
to existing flora, environmental stress, island phyvsiography, and human
disturbance.

Results of the study indicated that, although dredged material
deposition influenced an island's physical dimensions, topography, and
substrate, plant communities were physiognomically similar to natural

islands and seabird colonization occurred irrvespective of dredging




history. Nesting populations appeared to be greater in areas of low
human disturbance; however, eolonization and productivity were primarily
related to protection from environmental stress. Subtle processes of
deposition and accretion and more dramatic changes due to high tides and
E storms greatly affected habitat availability. Gulls nested in both
‘ natural and manipulated habitats. Although not selective with regard to
vegetative community structure, they required the presence of at least
early successional species to nest successfully. Terns were more selec-
tive with respect to colony location and nested only on sparsely vege-
tated, natural appearing habitats. Both heron colonies occurred in the
tallest trees close to the center of undisturbed islands near shallow
waters which provided an adequate food supply.
This study indicates that gull and tern nesting on dredged material
islands is minimal compared to seabird productivity on natural islands.

i Management of dredged material islands should not be directed toward

increased production of gull and tern species, but existing colonies

should be maintained and monitored. Common terns are a unique addition
to Pacific Northwest avifauna and should be protected. Dredged material
deposition could improve habitat on some islands by providing increased

stability and protection from environmental stress.
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PREFACE

Work described in this report was performed under Contract
DACW39-77-C-0046 (Neg.) entitled "Study of the Use of Dredged Material
Islands by Colonial Nesting Sea and Wading Birds in the Pacific North-
west,'" dated 4 May 1977, between the U.S. Army Engineer Waterways Experiment
Station (WES), Vicksburg, Mississippi, and John Graham Company, Seattle,
Washington. The study was sponsored by the Office, Chief of Engineers,
U.S. Army.

This report is a description and analysis of the habitats, vegeta-
tion, and waterbird nesting characteristics of estuarine islands in the
Pacific Northwest.

Principal participants in the activities of research and analysis
were Mr. Carl F. Peters, Director, Environmental Studies Group, John Graham
Company, Dr. Klaus O. Richter (John Graham Company), Dr. David A. Manuwal
(University of Washington), and Dr. Steven G. Herman (Evergreen State
College). Mr. William Harrington-Tweit, Mr. Ulrich Wilson, and Ms. Naomi
Manuwal provided additional assistance with field observations.

The contract was managed by Ms. Mary Landin of the Dredged Material
Research Program (DMRP), Environmental Laboratory (EL), WES. Dr. R. F.
Soots, Jr., WES, and Ms. Landin provided a technical review. The study
was conducted under the general supervision of Dr. Hanley K. Smith, Project
Manager, Habitat Development Project, and Dr. John Harrison, Chief, EL.

The Commander and Director of WES during the conduct of this study was

COL J. L. Cannon, CE. Mr. Fred Brown was Technical Director.
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) CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) AND
; METRIC (SI) TO U.S. CUSTOMARY UNITS OF MEASUREMENT

Units of measurement used in this report can be converted as follows:

Multiply By To Obtain

U.S. Customary to Metric (SI) |

feet 0.3048 metres
miles (U.S. Statute) 1.609344 kilometres
cubic yards 0.7645549 cubic metres ]
acres 4046.856 square metres ]
acres 0.4046856 hectares 1
Fahrenheit degrees 5/9 Celsius degrees or Kelvins*
E'| miles 0.8684 knots
Metric (SI) to U.S. Customary
metres 3.2808 feet
kilometres 0.6214 miles (U.S. Statute) |
square metres 10.76 square feet
hectares 2.471 acres
Celsius degrees 9/5 Faharenheit degrees**
knots 1.152 miles ]

* To obtain Celsius (C) temperature readings from Fahrenheit (F) read-
ings, use the following formula: C = (5/9) (F - 32). To obtain Kelvin 1
(K) readings, use K = (5/9) (F - 32) + 273.15. ;

** To obtain Fahrenheit (F) readings from Celsius (C) readings, use the
following equation: F = 9/5 (C) + 32. To obtain Fahrenheit from
Kelvin (K), use F = 9/5 (K - 273.15) + 32.
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PART I: INTRODUCTION

Background and Objectives

1. Little prior research has been conducted to establish the use of
dredged material islands by colonial nesting seabirds in the navigable
waterways of Oregon and Washington. One notable exception is an evaluation
of the physical and biological impacts of maintenance dredging on the
avifauna in Grays Harbor (Smith and Mudd 1976). Dredging and subsequent
material deposition, however, occur over all major coastal Pacific
Northwest and inland channels. This study was, therefore, conducted for
the Waterways Experiment Station as part of their Dredged Material
Research Program, Habitat Development Project, to provide information en
the environmental effects of dredged material disposal. Islands influ-
enced by dredged material and natural islands unaffected by dredging
were studied and compared to evaluate dredging effects.

2. Broad objectives of the study were to establish baseline
information on colonial nesting waterbird use by describing the relation-
ships between island habitats and waterbird nesting and fledging success.
Specific objectives included:

a. Describing the physical and biological characteristics of
each esturaine island;

b. Locating, mapping, and semiquantitatively describing of
all major habitats on the islands;

c. Assessing bird use of each major habitat, including loca-
tion and mapping of primary, secondary, and tertiary
bird nesting areas;

d. Physically characterizating nest sites, including eleva-
tion, slope, and other parameters;

e. Describing quantitatively plant associations at bird
colonies; and

f. Assessing clutch size, hatching and fledging success, and
general population productivity.
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Location and Climate

L 3. The locations of the study areas are depicted in Figure 1.
; Although Coos Bay (43° 25' latitude, 124° 15' longitude) was initially
‘ part of the study, sites intensively surveyed extended from Baker Bay
(46° 16' latitude, 124° 0' longitude) on the Oregon/Washington coastal
; border northeast 250 km to Padilla Bay (48° 28' latitude, 122° 31'
' longitude) and Coos Bay was omitted.
4., The climate in the study region is moist and mild because of

the prevailing westerly winds from the Pacific Ocean. Summer winds are

usually southwesterly, whereas winter storms are characterized by strong
southeasterly winds up to 40 knots%® Combinations of high winds and high
tides may completely inundate low-lying coastal and inland islands.
Sometimes midwinter storms bring cold winds from the north and east,
resulting in several days of below-freezing weather and snow.

5. Average annual temperatures are about 10°C with winter and
summer means of 5°C and 16°C, respectively. A frost-free season extends
from April through October. Both coastal (Baker Bay, Willapa Bay, and
Grays Harbor) and inland (Columbia River, Duwamish River, Port Gardner,
and Padilla Bay) study sites are characterized by cool, dry summers and

mild, wet winters. Mean January temperatures range between 3°C and 8°C,

and July temperatures between 15°C and 19°C (U.S. Department of Commerce
1977). April through July temperatures were coolest at Grays Harbor
(9.6°C, 10.1°C, 12.7°C, and 14.6°C, respectively) and other coastal
islands, and warmest near Kellog (12.0°C, 12.5°C, 17.2°C, and 18.4°C,
respectively) and other inland islands (U.S. Department of Commerce
1977).

6. Mean annual precipitation ranges from 200 to 300 cm along the
coast and 60 to 120 cm inland, of which 75 percent falls between October
and March. December and January have maximum rainfall averaging approxi-
mately 40 cm per month. Spring and summer rainfall is variable although,
in general, April through July precipitation is highest within coastal
study sites (U.S. Department of Commerce 1977).

* A conversion table is provided on page xi.

2

i
bt
1
!
]
!
4
"1
|




I R = T

i, 4G

PACIFIC
OCEAN

WASHINGTON

/——— ‘\\\,_ -

OREGON
c.,}
U
N
f
[N
SCALE (KM)
‘ CcooSs o S0 100
) BAY
s # ESTUARINE STUDY ISLANDS

R

]

FIGURE 1. PACIFIC NORTHWEST STUDY AREAS

49

48

a7

46°

a5°

44®

43°




7. More information concerning climate and additional general

information concerning soils and vegetation can be obtained from
Franklin and Dyrness (1973).




PART II: MATERIALS AND METHODS

Selection of Islands to be Studied , T

8. Islands were initially selected if they had received dredged
material deposits and were near enough to the Pacific coast (within 80
km) to attract colonial nesting seabirds. Table 1 shows the areas and
islands reviewed during the investigation. Islands deleted from the
original proposal were not used for nesting by colonial seabirds.

Other study islands were added when literature reviews, contacts with

knowledgeable persons, and field studies indicated the presence of
nesting seabirds or dredged material. Islands without birds or known
dredged material deposits received a cursory investigation to allow

comparison of utilized and nonutilized areas.

Selection of Habitat Types

9. A general air and ground reconnaissance of each island was
made in midsummer of 1977. From these surveys, tentative habitat types
based upon physiography, substrate, and plant structure and composition
were distinguished. Relatively homogeneous regions (with respect to
these physical and botanic characteristics) were selected for island
description. At least 15 habitat types were intensively sampled because
of their use by colonial nesting seabirds. Habitat description and
successional terminology for islands are a composite derived from Byrd
1950; Hanneson 1962; Jefferson 1975; and Eilers 1975.

10. Aerial photographs and ground surveys throughout the field
season were used to establish the boundaries between habitat types. In
addition, National Oceanic and Atmospheric Administration (NOAA) charts
and U. S. Army Corps of Engineers publications were consulted to help
establish boundaries between intertidal and upland locations. Habitats
were delineated according to the extent to which they are influenced by

various factors of the environment (Figure 2). In general, the two main




Table 1

i Study Islands and Their Characteristics
Colonial l-n.l' luenced by
Result Nesting Dredged
Area Island of Review* Species  Marerial
1. Coos Bay 4 Islands oD None Yes
2. Tillamook Bay 1 Island oD None No
3. Columbia River 4 Islands with-
in 16 km of
Astoria oD None Yes
Ryan A Heron No
Fisher A Heron Yes
4. Baker Bay East Sand A Gull ?
5. Willapa Bay Gunpowder A Gull,
Tern ?
Whaleback A None ?
North Snag A None ?
South Snag A None ?
Pine A Gull ?
6. Gray's Harbor Rennie OR None Yes
Half Moon OR None Yes
Goose A Gull 4
Sand A Gull,
Tern ?
Whitcomb A Gull,
Tern g
7. Duwamish River Kellog A None Yes
8. Port Gardner Bay Jetty OR Gull,
Tern Yes
9. Padilla Bay 5 Islands OR Gull Yes
* O0D: Originally in proposed study and deleted from further analysis.
A: Added to proposed study.
OR: Originally in proposed study and retained for further analysis.
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categories, intertidal and upland, are based on the overriding influence
that water, in the form of tides and the energy of wave action, plays in
island characterization. In addition, two minor categories, exposed and

sheltered, refer to additional physical factors. Specifically, exposed

il e i oA

sites exhibit greater fluctuations in wave exposure, a smaller influence
of tidal coverage, more severe battering by drift logs and other debris,
1' and greater stress due to desiccation and heat than sheltered habitats.
Additionally, exposed habitats are colonized by species that are not

able to tolerate salinity variations of sheltered localities.

Study of Vegetation

Sampling technique

11. To minimize adverse effects on feeding, nesting, and fledging
birds, plant distribution and density were recorded at distinct dates,
depending on location and breeding phenology of colonies. For each
island, systematic sampling was conducted (Table 2).

12. Voucher specimen preparation, species identification, and
community descriptions occurred throughout the field season. True color
photographs taken during flights greatly aided in community descriptions,
3 especially when differentiations were made between several of the marsh
] and grass communities.

13. Transects were established within each habitat type of a

breeding, colony or within an important vegetative type of a non-colony
] island. These transects extended through the center of each habitat
perpendicular to the topographic contours. These methods best described
vegetation within the colony, while at the same time vegetation change
was revealed along an environmental gradient or marked topographic
features.
: 14. Vegetation 7nmantification was adjusted to consider charac-
E teristics of growth form and distribution, and resulted in two distinct
: sampling techniques. Grasses and herbs were sampled in either 1 x 1 m or
| in 0.5 x l-m plots every other m along opposite sides of the transect.

| Shrub and tree vegetation was measured within 4 x 4-m plots at 4-m
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Table 2
Vegetation Sampling Schedule

Date
June July August Sept. October
Area Island L1l 111 | o L1

Columbia River

Baker Bay

Willapa Bay

Gray's Harbor

Duwamish River

Port Gardner Bay

Padilla Bay

Fisher
Ryan

East Sand ® ®

Pine No vegetation
Gunpowder

Rennie

Half Moon

Sand

Goose

Whitcomb

Kellog ® ™

Jetty ®

Padilla °

10
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intervals, again on alternating sides of the transect. Tree density was
additionally measured by the point-centered quarter method (Greig-Smith
1964), in which the distance from each sampling point to the nearest
tree in each quadrat is measured. In all sampling techniques, transect
location and length were determined by a combination of vegetation
homogeneity and bird colony size.

15. Grass, herb, and small shrub vegetation data recorded and
subsequently analyzed included species observed, percent cover, fre-
quency of occurrence, and height. Quantification parameters followed the
terminology of Greig-Smith (1964), in which cover was defined as "the
portion of ground occupied by perpendicular projection onto it of the

' percent frequency as

aerial parts of individuals under consideration,'
the percentage of samples in which each species has been found, and
density as the number of plants per unit area. Data for each transect
were summed and divided by the respective l—m2 or 0.5--m2 quadrats to
extrapolate average percent cover for each species per quadrat.

16. Relative importance values based on the combination of per-
cent cover and frequency were calculated for each plant species within a
specific life form. Importance values are traditionally defined as the
sum of the relative density, relative frequency, and relative dominance
(Mueller-Dombois and Ellenberg 1974). However, in grass-herb habitats in
which seabirds nest, relative dominance (usually defined in terms of
basal area) and density (defined in terms of individuals of a species)
are less meaningful parameters than percent cover. Therefore, in this
report importance values of species were based on percent cover and
frequency and reach a maximum of 200 in habitats of only one species.

17. 1In heronries, vegetation data were based on O.S-mz, lb—mz,
and point-centered quarter sampling schemes which measured different
parameters to determine additional species characteristics. It is
possible in some cases to reduce the stem count (density) values from
the lbvm2 plots, add them to the percent cover and frequency data
obtained from the O.S-m2 plots, and obtain an importance value based on
three parameters. However, the same species were not always observed

fn each sampling scheme ard, to maintain consistency in this report,

11
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importance values in heronies were based on percent cover and frequency
data from the O.S-m2 plots.

18. Shrub and tree quantification included additional measure-
ments within the quadrat of number of stems and diameter at breast
height of tree species greater than 8 cm in diameter. The total number
of stems for each shrub species were counted and the sum divided by the
total number of stems per l6-m2 quadrat. The average number of stems for
each species per hectare was extrapolated by multiplying the average
number of stems per quadrat by 625.

19. Mean tree area was calculated by squaring the mean of all
measured tree distances from the point-centered sampling scheme. This
number was then divided into 10,000 (number of square meters per ha)
to give density values.

20. To determine successional patterns, the presence of younger
plants, age and growth characteristics of older plants, and proportional

distribution of each were noted.

Identification and preservation

21. Plants were collected throughout the field season, although
special efforts were made to obtain flowers, seeds, and other taxo-
nomically characteristic structures. Specimens were stored in vasculums
and other appropriate apparatus until identification and preparation
were possible. Most plants were identified prior to mounting. Represen-
tative mounted voucher specimens of each species were submitted to the
Waterways Experiment Station for verification. Taxonomy, including
genus, species, authority, and common name, follow the nomenclature of

Hitchcock and Cronquist (1973) and Hitchcock et al. (1955, 1969).

Study of Bird Colonies

Location of colonies

22. An initial flight over the proposed study area was made in
late April to verify the location of the islands and their use by colo-

nial nesting seabirds. At least one additional flight was made over each
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area chosen for further analysis to locate islands and nesting areas.
Aircraft altitude during general reconnaissance varied, depending on
island and colony size, but was typically 300 m. Overflights of 80 to
150 m were made to delineate colony boundaries or habitat types.
Chartered Cessna 172 aircraft were used, since the wing-over fuselage
design allowed better visibility. These flights were generally not
useful for actual censusing since the birds occurred in such low numbers
(less than 2000). Aerial observation was most helpful in verifying

utilization of islands which had been suggested for study following

a literature search and contacts with knowledgeable persons. Black
and white and color oblique photographs were made on each flight.

Vertical black and white photographs were obtained from the U. S.
Army Engineers, Portland and Seattle Districts, for study areas with

recent coverage. Vertical photographs for Grays Harbor and Willapa Bay
islands were taken especially for this project. Table 3 shows the dates
that population estimates and nest censuses were obtained on each
island. Islands in the Columbia River, Baker Bay, and Willapa Bay were
censused later in the season than others since they were added to the

study only when it was learned they supported breeding colonies.

Census techniques

23. The number of gulls and terns nesting on each island was
determined in several ways, depending on the approximate number of birds
and type of nesting habitat. Estimates were made by counting individual
nests, representative sampling of nesting areas, and estimating the
number of adults in small (10 to 50) flocks adjacent to nesting areas.
Variations in habitats or colonies on some islands required different
census techniques. Where different methods were used, they are described
within the discussion of results for each island. Nests were counted and
noted whether empty, with eggs, or with chicks. Based on the amount of
cover obscuring nests, an estimate was made of the percentage of
undetected nests.

24, During the first visit to each island, at least 10 nests in

each colony were marked to determine nesting phenology. In areas with

13
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Colonial Nesting Species Population Estimates

Table 3

and Nest Census Schedule

masacs |

Date
May* June* July* August
Area Island 111 11 L1 111
Columbia River Fisher
Ryan
Baker Bay East Sand GG
Willapa Bay Pine G
Gunpowder B
Gray's Harbor Rennie NO NESTING
Moon NO NESTING
Sand eeT ® G
Goose e G G
Whitcomb B B B
Duwamish River Kellog NO NESTING
Port Gardner Bay Jetty B B
Padilla Bay Padilla G G
* @: Population Estimate
G: Gull Nest Census
T: Tern Nest Census
B: Gull and Tern Nest Census
14




dense vegetation, nests were marked with a 1 to 1.5-m stick painted Day-
Glo orange on one end and placed upright in the ground at least 1 m from
the nest. In other colonies, white plastic tape was tied to vegetation
or driftwood within 0.5 to 1.5 m of the nest. Individually marked shells
were used to identify tern nests. Information was recorded pertaining to
existing nest use, vegetation, slope, substrate, and distance to
adjacent nests. Additional observations were recorded concerning the
location of major seabird loafing areas, other species of nesting birds,
signs of predation or human disturbance, and interrelationships between
nesting species.

25. Determination of the heron colony populations on the two
study islands in the Columbia River was difficult since the colonies
were not discovered until early July. By this time, dense vegetation
obscured the nests and made accurate bird and nest counts impossible.
The number of nests was determined from aerial photographs and ground
observation during site visits, and by comparison with earlier counts
made by U.S. Fish and Wildlife Service personnel. A determination of

nesting phenology and success of these colonies was not possible.

15
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PART III: RESULTS

Columbia River, Fisher Island

Physical characteristics

26. As shown in Figure 3, Fisher Island is located 97 km above
the mouth of the Columbia River, 9 km west of Longview, Washington, and
approximately 200 m south of the Washington mainland. The greatest
length and width of the 84-ha island are 1900 and 700 m, respectively.

27. The island's interior is relatively low (less than 10 m) and
flat; however, at the periphery elevation drops 2 m to the Columbia. A
long slough penetrates from the northwest and northeast towards the
center of the island. Scattered logs, dead branches, and driftwood
within the island boundary indicate that periodic flooding occurs.

28. In the early 1900's, a large central portion of Fisher Island
was cleared of timber, farmed, and grazed. Records from the U. S. Army
Engineer District, Portland,show no history of dredged material influence
on the island since 1939. However, beginning in 1948, Hump Island, directly
to the south, was created from dredged material and joined to Fisher Island
in 1973. A small shallow bay adjacent to the southern margin of Fisher
Island has resulted from this activity.

29. The soils of Fisher Island grade from an organic muck along
the northern perimeter and slough channels to a predominantly sandy soil
throughout the higher upland sites. A heavy annual litter increment has
not resulted in the creation of any substantial organic layer since the

A horizon only ranged from 0.1 to 2.5 cm.

Habitat description

30. The four habitat types described on Fisher Island were based
primarily on periodic Columbia River flooding and the distribution of
vegetation (Figure 4). Two types, grass-herb and forest, characterized

by the dominant stinging nettle (Urtica dioica) and black cottonwood

(Populus trichocarpa), respectively, covered more than 90 percent of the

island. A narrow, high marsh habitat surrounded the island and extended
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inland along slough channels where a riparian shrub habitat several
meters wide bridged the river with the upland forest. Composition and
relative density of vegetation on Fisher Island are shown in Appendix A,
Table Al.

31. High marsh. High marsh habitat occurred in scattered loca-
tions surrounding the island and along the banks of internal sloughs and
waterways. It was characterized by a simple plant community dominated by

Lyngby's sedge (Carex lyngbyei), although it also contained scattered

clumps of touch-me-not (Impatiens noli-tangere).

32. Grass-herb. The grass-herb habitat occupied a large clearing
in the central section of the island. It was characterized by several

naturalized perennial plants including nettle, black raspberry (Rubus

leucodermis), introduced rose (Rosa sp.), and common thistle (Cirsium

arvense). Stinging nettle was by far the most common and widely distri-
buted plant in the herb habitat. Black raspberry, rose, and common
thistle occupied dense stands near the northern and eastern fringes of
the clearing. Tree reproduction was minimal within the clearing, even
below a few mature trees remaining from the original cutting.

33. Shrub. A narrow riparian shrub habitat surrounded the island
and bordered all internal waterways. In most of these regions, it formed
an elevated and overhanging 5-to 10-m wide bank of dense shrub thickets
which gradually graded into the forest habitat. The thickets were com-
prised of several immature willows (Salix sp., S. lasiandra, and S.
scouleriana), red alder (Alnus rubra), and Pacific dogwood (Cornus
nuttallii).

34. Forest. A seral forest dominated by black cottonwood extended

over most of the island. Oregon ash (Fraxinus latifolia) and Pacific

dogwood were codominants throughout the island.
35. The understory was primarily comprised of common snowberry

(Symphoricarpos albus), nettle, and black raspberry. These species

formed an almost impenetrable shrub understory l-to 1-1/2-m tall. Touch-

me-not was abundant under canopy openings and near wet areas.

18
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Colonial nesting species

36. A colony of great blue herons (Ardea herodias) has reportedly

nested on this island for some time, but was first visited by trained
biologists in March and April 1977 (personal communication, 15 June
1977, Susan Saul, Public Use Specialist, U.S. Fish and Wildlife Service,
Longview, Washington). The first visit of this study occurred 7 July
1977, near the peak fledging period. As shown in Figure 5, the colony
was located in the center of the eastern half of the island and occupied
an area of less than 1 ha.

37. The primary nesting area was in the tallest black cottonwood

trees (25 to 32 m) on the island, adjacent to a small clearing. Access

to the area was extremely difficult due to the demnse shrub and herb
understory. Dense growths of stinging nettle and common snowberry beneath
the colony also hampered observation of the nests.

38. During the first visit, 140 nests in 51 trees were counted.
Many nests were still occupied by adults with chicks. Although two-
thirds of the trees held one or two nests, three of the tallest (esti-
mated at more than 30 m) trees held nine nests each.

39. Since the initial site visit occurred late in the season and
the dense vegetation prevented accurate observation, it was not possible
to determine the number of chicks fledged and gauge the productivity of
this colony. Only three dead young were observed on the ground. Several
adults and a few young were observed in the shallows around the perimeter
of the island. By the time of the second visit in September all chicks

had fledged and the nests were deserted. A red-tailed hawk (Buteo

jamaicensis) was heard and observed over the colony during both visits.

Vegetation at the colony

40. The vegetation of the Fisher Island heronry was typical of
the plant communities of other heron colonies studied in the Pacific
Northwest (McMahon et al.1974). The vegetation characteristics included ‘
an overstory of large nesting trees with an understory of dense shrub-
bery (Figures 6 and 7). In this colony, the dominant tree was black

cottonwood. Intermediate and suppressed trees included red alder, Oregon
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ash, and Pacific dogwood. Table 4 summarizes tree species characteristics
3 for black cottonwood, Oregon ash, and red alder. In each transect, black
3 cottonwood accounted for more than 50 percent of the trees. Its average
diameter (at breast height) was 0.59 m, coinciding with a mean height of
approximately 29 m. Exceptionally large trees were measured at 1 m
diameter breast height and had an estimated height of 32 m.

41. The shrubs and herbs in the understory were a mixture of
native and introduced species (Table 5). Native red elder (Sambucus
racemosa) and common snowberry accounted for a total of 12.8 percent of
i _the understory cover and were observed in one<fifth of the quadrats,

‘ whereas the introduced black raspberry exhibited l.7-percent coverage,
but nevertheless occurred in 48 percent of all plots.
% | 42. Perhaps the most significant understory plant within the
Fisher Island heron colony was stinging nettle, an introduced herbaceous
' species. In July, this species accounted for only 7.2 percent of the
j understory cover; however, it was observed in 78 percent of the quadrats.
: This offensive perennial plant was estimated to have 156,000 stems per
ha and accounted for 89 percent of all understory stems. Common snow-
berry, the species with the second most numerous stems, had a total of
14,000 stems per hectare and accounted for only 8 percent of total
stems. Frequency of occurrence, number of stems per plant and plot, and
average height of all herb, shrub, and young tree species are listed in
Table 6.

43. Lichens, mosses, and ferns were commonly found growing in the
fissures of the bark of live cottonwood, ash, and alder trees and on
dead and decomposing logs and stumps of these species so prevalent
throughout the understory. The most conspicuous mosses were stair step
(Hylocomium splendens), feather (Eurhynchium oreganum), little shaggy
(Rhytidiadelphus loreus), and juniper haircap (Polytrichum juniperinum).

Licorice fern (Polypodium vulgare) frequently was observed growing on

moss-covered tree trunks and rocks.

26
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Table 4

Tree Characteristics of the Fisher Island Heronry

Number
‘ Diameter*, cm  Height, m No. of Nests of Trees
: Species Mean Max. Mean Max. Min. Max. Av. Sampled
’ Black cottonwood — 59.4 100 30.0 32 . SO R 8
Oregon ash 18.2 30 13.0 16 -— == == 4
Red alder 227 30 18.0 30 - == - 3
* At breast height
1
Table 5
Ground Cover of the Fisher Island Heronry
(from O.sz Plots) {
S ; Importance Percent Cover Percent
Life Form Species Value Mean Range Frequency
Herbs Stinging nettle 200 Tk 0~ 30 78
Shrubs Red elder 83 8.5 0~ 80 22
Common snowberry 51 4.3 0- 80 19
Black raspberry 66 L7 0- 10 48
Other Leaf litter - 105 0-100 93
Logs and twigs - 15.6 0-100 70

&1




Table 6

Understory Vegetation of the Fisher Island Heronry

(from 16m2 Plots)

Percent Average'

Life Form Fre- of Total Stews/ Stems/  Height

Species quency Life Form m Plant (m)
Herbs
Stinging nettle 100 100 15.62 1.5 -~
Shrubs
Common snowberry 88 80 1. 39 3.8 2.5
Red elder 75 8 0.15 2. |
Black raspberry 38 0.14 . 2.0
Rose 13 5 Q:13 . 2.0
Trees
Oregon ash 38 29 0.02 - -
Pacific dogwood 25 57 0.04 Lo -
Red alder 13 14 0.01 -~ -
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Discussion

44, When the Fisher Island colony was visited in April 1977, U.S. ;
Fish and Wildlife Service and Washington State Game Department personnel ‘
estimated 300 to 350 total nests in the colony (personal communication,

15 June 1977, Susan Saul, Public Use Specialist, U.S. Fish and Wildlife
Service, Longview, Washington). Based on photographs taken during this
visit, the absence of upper-story vegetation greatly enhanced the relia-
bility of their field observations. The count in this study (140 nests),
taken through dense foliage, was probably low, perhaps by as much as 100
percent, A 300-nest colony would make this one of the largest in
Washington.

45. Previous studies of a 175-nest heronry on Karlson Island
(Werschkul et al.1977) at River Mile 26 in the Columbia showed that
arrival time was in early February, and hatching activity peaked in mid-
April and was completed by the end of May. This implies that most birds
had arrived by mid-February and that fledging occurred in early July. Of
the nests, 92 percent were active and a mean of 2.7 birds were fledged
per successful nest. However, reproductive success of the great blue
heron varies widely. Other studies on the west coast have reported a
fledging success rate of 1.9 to 2.3 (Pratt 1972) and 2.61 (Henny and
Bethers 1971).

46. Werschkul et al. (1977) also reported that 12 colonies studied,
Karlson Island was the largest, had the earliest arrival date, and had the
greatest fledging success. Whether the success of this colony was due to
adequate food sources, the lack of human disturbance, or some
other factor, it appeared that Fisher Island also exhibited these attri-
butes and it is expected that productivity of this colony was very high.
If it is assumed that 300 nests existed, 90 percent were active and
fledging success was 2.5 birds per successful nest, the Fisher Island
colony would have produced approximately 770 young.

47. Dredged material has not been deposited on this island, at
least since 1930, and the colony is relatively insulated from human dis-
turbance due to limited accessibility and lack of knowledge concerning

its location. Recently, however, dredged material was deposited to the
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south, forming a long "hook'" (Hump Island) connected to Fisher Island. -
A recent study of other western Oregon heron colonies showed that the

number of active nests in a colony was related to the average tree

height within the colony and the size of the nearest estuary (Werschkul et al. .
1977). Although the Columbia estuary provides considerable feeding and ]
resting areas for herons, the decrease in nearby habitat represented by
dredged material deposition northward to Fisher Island could reduce food
resources for this colony and thus decrease colony membership.

48. The bay between Hump Island and Fisher Island was also used
as a moorage area for log rafts which were used as resting areas by
herons and other species of birds. Loss of these rafts on the south side
of the island would probably result in heavier use of north channel

rafts. This channel receives heavier traffic and birds here would be

subject to more human disturbance.

49, The large sandy beach of Hump Island hhs been attractive for
recreational use. It is expected that increased recreational use of this
spit would result in more numerous human incursions into forest and
grass-herb habitat near the colony. This could result in the abandonment
of this nesting site due to excessive disturbance.

50. Many adequate nesting sites for this species are located in
the Columbia Basin and numerous colonies have been identified. It is
suggested that additional studies be undertaken to determine the relative
value of this colony before steps are taken which would enhance or

degrade the existing habitat.

Columbia River, Rvan Island

Physical characteristics

51. Ryan Island is located at River Mile 38 in the Columbia River
near Cathlamet, Washington (Figure 3). The 78-ha island is approximately
2 km long and 0.5 km wide. In the northwest, the island gradually grades
from river level to a low marsh and high marsh region 0.5 to 1 m above
the water. An increase of an additional I to 2 m in height occurs

between high marsh and adjacent shrub and forest zones.
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52. The northern marshes of the island are frequently inundated,

whereas the higher shrub and tree cover in the south is only flooded
during extremely high water. A perched water table within centimeters of
the soil surface exists below the island. From a major slough in the
north, surface water is able to penetrate the interior and thus flood
even the highest ground. A dense understory of horizontal stems, with
their numerous branches and shoots growing vertically toward the canopy,

forms a dense almost impenetrable environment.

53. The soils of Ryan Island are variable. Under densely vege-
tated and highly productive marsh vegetation, soils exhibiting an organic
layer have developed, whereas under shrub and tree canopies sandy silts
still dominate. Apparently, leaves of deciduous shrubs and trees are
washed from the soil surface before they are adequately decomposed to
become an integral part of the soil, thus contributing little to soil

formation.

Habitat description

54. Of the four habitat types distinguished on this island, the
forest and riparian shrub types were clearly distinguishable from both
low and high marsh types (Figure 8). However, the gradation from high
marsh to low marsh was subtle, especially within the northwestern slough
area. Composition and relative density for the four habitat types on
Ryan Island are shown in Appendix A, Table AZ2.

55. Low/high marsh. An extensive marsh habitat covered the

northwestern one=third of the island. Although no special effort was
made to characterize the vegetation of this area, some species were
noted during visits to the heron colony. In addition, species composi=-
tion was probably similar to that found in marshlands of other Columbia
River islands. The high marsh apparently was dominated by Lyngby's
sedge; however, uniform stands of cattail (Typha latifolia) also were
abundant. Scattered throughout the sedge and cattail were stands of

yellow flag (Iris pseudacorus) and white bog-orchid (Habenaria dilatata).

The low marsh probably also was dominated by Lyngby's sedge.




56. Shrub. A shrub community formed a transition habitat type

between marsh, inland slough, and river environments and interior for-
ests. Comprised primarily of immature willow, red alder, Pacific dogwood,
and other riparian species, this habitat type formed a dense vegetation
zone that protected the uplands from river currents and floods. Physical
damage from floating logs and other debris was minimized.

57. Forest. Structurally, the seral forest community of Ryan
Island was similar to that of Fisher Island. The forest was dominated by

black cottonwood, although mature Sitka spruce (Picea sitchensis)

occasionally was present. Common smaller trees and most saplings included
willow, dogwood, and alder. A thick shrub understory was dominated by

salmonberry (Rubus spectabilis), black raspberry, and common snowberry.

Exceptionally wet areas were dominated by patches of skunk cabbage

(Lysichitum americanum), Pacific water parsley (Oenanthe sarmentosa),

and touch-me-not.

Colonial resting species

58. Extremely dense undergrowth blocked access to the colony,
which was located near the center of the island in the tallest trees of
the forest habitat. All the nesting trees comprised an area of approxi-
mately 0.6 ha, although the tallest trees in the northwest corner of the
colony received heaviest nesting pressure (Figure 9). Only one adult was
observed along the south shore of the island. While the colony was
observed from the ground, very few young were seen in nests, although
calls were heard from the marshy area to the north.

59. During the first visit in early July 50 nests in 16 trees
were observed, although nest visibility was poor, as on Fisher Island.
Only black cottonwood trees contained nests; approximately one-half of
the trees held 1 or 2 nests, while one tree held 10. Two nests were
found on the ground and no dead young were observed. Since the site was
first visited late in the season, it was not possible to determine the
status of nesting pairs, although some young were still in the nests. By

the time of the second visit in September the nests were deserted.
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Vegetation at the colony

60. The vegetation of the Ryan Island heron colony was similar in
appearance to that shown in Figures 5 and 6. Although black cottonwood,
red alder, Oregon ash, and Sitka spruce were found within the colony,
cottonwood was ecologically dominant (Tabie 7). This species was ggliér
(33 m average) and wider at 0.51-m breast height than the other three
species. Alder, although equally common, was a subordinate and signifi-
cantly smaller (16-m height and 0.27-m breast height). Both ash and

spruce rarely occurred in the forest canopy.

Table 7

Tree Characteristics of the

Ryan Island Heronry

Diameter, cm Height, m Number
Species Mean Max Mean Max of Trees
Black cottonwood 5100 120 33.0 40 11
Red alder 27.0 40 16.0 25 10
Oregon ash 22.0 30 20.0 20 2
Sitka spruce - 30 - 15 il

61. In order of decreasing frequency of occurrence, the following
species were also found in the herbaceous layer: touch-me-not, 8 percent;
Pacific water parsley, 6 percent; cattail, 3 percent; rose, 3 percent;
and aster, 3 percent (Table 8). Nevertheless, dead organic matter covered
much of the forest floor. Leaf litter and dead logs and twigs each
accounted for 27 percent cover and ranged from zero to at least 80
percent. Bare ground, on the other hand, occurred in only 3 percent of
the plots and at most accounted for only 5 percent of any sample plot.

62. As shown in Table 9, the understory was a mixture of several
herbs and shrubs with an occasional young tree. Salmonberry was by far
the most abundant understory species; it accounted for 33 percent of the
cover and occurred in 81 percent of the O.S-m2 plots (Table 8) and in

100 percent of the 16-m2 plots (Table 9). Black raspberry and common
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é Table 8
; Ground Cover of the Ryan Island Heronry
- (from 0.5m2 Plots)
3 i Tmportance Percent Cover® Percent
: Lite Form Species Value Mean Range Frequency
Herbs Pacific water parsley 115 3.6 0- 80 6
Touch=me-not 60 0.6 0- 10 8
Cattail 25 0.3 0- 10 3
Aster - - 0=T 3
Shrubs Salmonberry 144 33.06 0-100 81
Black raspberry 27 S 0= 95 19
4 Common snowberry 20 3.5 0= 30 22
| Rose 3 0.1 0- 5 3
Trees Pacific dogwood 178 2.5 0= 40 14
Pacitic nine-bark 22 0.1 0- 5 3
Other Logs and twigs -= 27.9 0- 80 69
Leaf litter - 27.6 0= 95 67
Bare ground - 0.1 0- 5 3

* T: Trace
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: Table 9
; Understory Vegetation of the Ryan Island Heronry
f (from 16m2 Plots)
Percent
Life Form Fre- of Total Ster/ Stems/  Height
Species quency Life Form m Plant (m)
Ferns
Sword fern 1] 100.0 0.01 1.0 0.5
Shrubs
Salmonberry 100 7223 2.56 4.0 22
Black raspberry 56 9.3 0.33 2.0 4.0 |
Common snowberry 33 18.1 0.64 3.0 2.0 §
Rose 11 0.3 0.01 - - '
4
k- {
Trees
Pacific dogwood 22 81.8 0.27 - -
Vine maple 11 6.0 0.02 —— == t
Hawthorn 11 6.0 0.02 - -
Cascara 11 3.0 0.01 - =
Sitka spruce 11 3.8 0.01 - ==
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snowberry accounted for 5.3 and 3.5 percent cover, respectively, but
were scattered, appearing in only approximately 20 percent of the O.S—m2
plots. A count of 2.6 salmonberry, 0.3 raspberry, and 0.6 snowberry
plants per m2 indicates the density of the understory of these shrub
species. Combined with 0.27 dogwood stems per m2, the majority of under-

story species equals 3.8 stems per mz(Table 9).

Discussion

63. Ryan Island was first considered for this study following
information that nests had been sighted earlier (personal communication,
15 May 1977, Robert Watson, Refuge Manager, Lower Columbia River, U.S.
Fish and Wildlife Service, Longview, Washington; personal communication,
16 May 1977, Scott English, Wildlife Biologist, U.S. Fish and Wildlife
Service, Portland, Oregon). Numerous other islands along the Columbia
River also were reportedly used by nesting herons. An extensive aerial
search from River Mile 32 to 60 revealed heronries only on Ryan and
Fisher Islands. The number of nests observed on Ryan Island during this
study greatly exceeded the number previously reported. This illustrates
that systematic observations using reliable techniques are required to
determine the location and general characteristics of all Columbia River
colonies before any definitive research can be undertaken on individual
colonies.

64. It must be assumed, due to the dense foliage, that the count
of 50 nests during this study substantially underestimated the actual
number of nests in the colony. Given the information available for the
Fisher Island colony described previously, the true number of nests
could approach 100 on Ryan Island. It is expected that this colony was
at least as productive as that described on Karlson Island by Werschkul
(1977), since it was as remote and near an adequate food supply. Given
these parameters, it is possible that total production of fledged young
could have approached 250.

65. U.S. Army Engineer, Portland District, records indicated no
history of dredged material disposal on the island. The colony appeared

to be fairly productive and additional nest trees were available for
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colony expansion if inaccessibility and an adequate food supply are

maintained.

Baker Bay, East Sand Island

Physical characteristics

66. As shown in Figure 10, East Sand Island is located near the
mouth of the Columbia River. Although closer to the Washington shore,
East and West Sand Islands are actually within the State of Oregon,
since the state boundaries were established along the Columbia River
navigation channel, which once passed north of the islands. The two
islands were originally joined, but were separated by a storm in 1932.
Various attempts were made to rejoin the islands to prevent further
channel migration and erosion. In 1943, another storm breached the
island. In 1950 stone fill was placed on the western end of East
Sand Island to prevent loss of the existing groin and the island. The
groins extending from the island are now maintained to prevent northerly
shifts of the deep water channel of the Columbia River.

67. The island is uninhabited, but was used extensively as a
shore base for the Columbia salmon fishery in the early 1900's. The
ruins of rail beds and several structures still exist. Waterfowl hunting
occurs in the fall, and several navigational aids on the island are
maintained by the Coast Guard. Human recreational use is believed to be
very low, due to the difficulty of beaching small craft on the exposed
coast and the large expanse of tidal flats which must be crossed on the
sheltered coast.

68. The south shore is directly exposed to the currents of the
Columbia River and is subjected to the wind, weather, waves, and tides
of the Pacific Ocean. A typical coastal sand beach has become established
along the shore except where stone rubble has been placed for stabiliza-
tion. The elevation of the north shore decreases gradually to the inter-
tidal sand flats typical of many estuarine islands in the Northwest. The
shallow waters of Baker Bay (about 1l.5-m at mllw) reduce the effects of

tidal currents and wind waves on this coast.
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69. 1In 1977, the island was approximately 1800 m long, 265 m wide
at its narrowest point, and covered 44 ha. The broadened eastern and
western ends were somewhat isolated since they were separated by a long,
narrow central section. The major habitats occurred within the enlarged
ends of the island, while the central section was characterized by
grassland and intertidal marsh.

70. The highest point on the island was the apex of the ridge
along the southwest margin of the island which extended into Baker Bay
as a jetty. The elevation increased rapidly on the west side, the dis-
tance between mhhw and the ridge varying between approximately 3 and 10
m. Inland, with the exception of a second lower and shorter driftwood
hummock ridge that paralleled the rock ridge, the topography gradually
sloped toward the north. Rolling terrain extended to the sand flats on
the north side of the island. Within this lowland region, tides and
local ponding influenced colonizing vegetation.

71. Soils of the beach, dunes, and most of the exposed terres-
trial habitats were pure sand, whereas soils of the terrestrial pro-
tected sites, although underlain by sand, contained a litter layer and
an organic-sand mixture of variable depth. Soil of the lowland marsh
habitats varied with the topography, although organic silts and sands

were major components.

Habitat description

72. Eleven habitat types within the intertidal and upland portions
of the island were differentiated (Figure 11). These habitats were
characterized by varying combinations of topography, exposure, and human
intervention which have influenced the growth of vegetation communities.
These habitats are discussed in the following paragraphs with regard to
their vegetative associations and their use by seabirds. Composition and
relative density of observed vegetation in each habitat tvpe are shown
in Appendix A, Table A3.

73. Beach. Beach habitat was primarily located along the southern
shore, with scattered smaller areas of accretion occurring along the

northwestern shore. Plant communities in this habitat were low both in
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species diversity and number. Salt spray, soil porosity and temperature
extremes curtail colonization by plants which cannot tolerate these

hardships. Existing plants were ephemeral because of daily and seasonal

inundation, although a few species have become successfully established
in saltspray zones and on periodically flooded and shifting sands.

Foremost among these were American dunegrass (Elymus mollis), American

searocket (Cakile edentula), and yellow abronia (Abronia latifolia).

74. Stone rubble. The stone rubble habitat was created to

arrest island erosion and migration. It formed a narrow band approxi-
mately 10 m wide that extended along the northern margin of the island
and along both flanks of the jetty. This habitat was covered by daily
tides and was subjected to intensive wave action. No soil was observed,
nor was there any sign of rooted vegetation. The rocks did, however,
contain substantial quantities of drying and rotting drift line vegeta-

tion including eelgrass (Zostera marina), sea lettuce (Ulva lactuca),

and other marine algae.

75. Sand flats. During low tides, extensive sand flats were
exposed in sneltered locations surrounding the island. Floating aquatic
vegetation and detritus were abundant. The largest flat was a shallow
underwater extension of the island's west margin. Occasionally, this
flat became completely exposed, which provided food for wading birds and
shorebirds. In general, this flat received heavy use during good weather.
The smaller and more protected flats within the northwest projection and
the northeast jetty provided more shelter and were more heavily used by
birds during inclement weather and rough seas.

76. Storm tide plain. On the southeastern and southwestern sec-

tions of the island, storm tides had deposited driftwood far up on the

beach so that it no longer was subjected to tidal influence and had been

stable long enough to allow sand accretion. On this plain, widely scat-
tered driftwood provided a protected microhabitat and enough stability
for the successful colonization of dunegrass and searocket. This in turn
provided stability for other successional species.

77. Dune. Dune habitat was observed along the east and west ends

of the island and existed as a narrow but distinctive dunegrass-covered
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coastal ridge between beach and grass-herb habitats. The stabilized
dune, with its dense dunegrass community, significantly protected the
adjacent grass—herb habitat from wind and saltspray. Although dunegrass

was the most abundant species, red fescue (Festuca rubra), beach pea

(Lathyrus japonicus), and searocket were also important components of

this habitat.

78. Driftwood hummock. The driftwood hummock habitat was one of

the ecologically most important habitats on the island. Extending as two
10-to 20-m parallel bands along the length of the western arm, the
hummock configuration provided stability and diversity for a wide range
of physical and biological processes. Protected from wind and erosion,
sand and organic matter lodged between adjacent and overlapping logs
accumulate and form soil. Within these protected locations occurred the

herbs yarrow (Achillea millefolium), dune tansy (Tanacetum douglasi),

and California figwort (Scrophularia californica), and the shrubs Scotch

broom (Cytisus scoparius) and coast red elder (Sambucus racemosa var.

arborescens). Numerous other species successfully colonized hummocks;
however, species distribution within hummocks appeared fortuitous. Some
vertical stratification of vegetation may have occurred with shrubs
colonizing higher and leeward hummock localities, but this observation
was not rigorously tested.

79. Grass-herb. The grass-herb community covered most of the
level uplands that extended from the eastern to western margins of the
island. This vegetatively uniform habitat was comprised primarily of
perennial grasses, including red fescue, tufted hairgrass (Deschampsia
cespitosa), creeping bentgrass (Agrostis alba), and a species of blue-

grass (Poa sp.). A wide variety of herbs were scattered throughout this

region, but only sandmat (Cardionema ramoissima) was of any composi-

tional significance.

80. Grass-herb driftwood. Within the'grass-herb zone were areas

of scattered driftwood logs abundant enough to be of significant impor-
tance to gull nesting. Plant species similar to those found in the

grass-herb habitat were present.
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81. Forest. The forest habitat existed as scattered clumps of
Sitka spruce on the western highlands of the island. Trees averaged 10 m
in height and were estimated to be 50 years old. Smaller vounger spruce
occurred near the periphery of mature tree clumps, suggesting that some
regeneration had occurred. The understory of this habitat type was a
mixture of perennial grasses, the most common being fescue. A few
perennial herbs were scattered throughout the site, but-were not a
significant component of this habitat.

82. Jetty. The jetty was an important man-made habitat since it
protected the vulnerable shoreline from wave and wind action and provided
a unique habitat for breeding gulls. The jetty was characterized by the
presence of two plant species, giant vetch (Vicia giganteum) and figwort.
Other rooted vegetation was absent, although dead and decomposing vegeta-
tion remained from winter storms.

83. Low marsh. Low marsh habitat extended along the entire
northern perimeter of the island. It was a vegetatively simple habitat
influenced by daily tidal fluctuations. In the northeast, it covered a
large portion of the island, almost separating the eastern tip from the
western uplands. The marsh appeared to be colonizing shallow areas of
the bay where sand and silt had accreted. The eastern section of the
island contained the greatest area of marsh, which decreased to the
west. Vegetation of this region consisted primarily of circular clumps

of arrowgrass (Triglochin maritima) and pickleweed (Salicornia virginica)

characteristic of low marshes throughout Pacific Northwest estuaries. A
second but smaller low marsh habitat was located in the island's north-
west section. This marsh was less frequently submerged than the other
and was comprised primarily of Lyngby's sedge and Pacific silverweed

(Potentilla pacifica).

84. Summary. Eleven habitat types within the intertidal and
upland portions of the island were differentiated. Low marsh, beach, and
grass-herb were the three most extensive habitat types. Although the
driftwood hummock habitat was well-defined just inland of the exposed
coasts, hummocks to the north were widely dispersed throughout low marsh

and grass-herb communities. Driftwood was scattered throughout the
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western portion of the island and did not form a clearly defined habitat,

although it collectively was an important component of sheltered sites.

Colonial nesting species

85. Nesting areas for colonial seabirds were identified as shown
in Figure 12. The only species of seabird observed to nest on this

island was the western/glaucous-winged hybrid gull (Larus occidentalis/

L. glaucescens), which in this area appeared to exhibit more morphologi-
cal traits of the western gull than of the glaucous-winged gull. Various
gradations of the hybrids, ranging from the slightly gray mantle of the
glaucous-winged gull to the totally dark back of the almost pure western
gull, nested throughout the colony. '

86. The colony was first visited 21 June, too late in the season
to accurately establish pairing, egg-laying, and in-ubation times.
Although gulls nested from the center of the island westward, some
habitats were preferred over others and had greater concentrations of
nests. To determine the breeding population, nests were counted in eight
areas within the primary, secondary, and tertiary nesting areas shown in
Figure 12. The eight areas were selected on the basis of topographic and
vegetative homogeneity to ensure that the sampled area would accurately
represent the total. For each area, an estimate was made of the number
of nests not found, which ranged from 0 to 50 percent, depending on
density of cover. The proportion of the sampled area relative to the
total area was also determined, which varied from 10 to 100 percent.
During this visit, 171 active nests were counted. Allowances for repre-
sentative sampling and nests not observed resulted in an estimate of
approximately 620 active nests<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>