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glaucous—winged gulls, western—glaucous—winged (hybrid) gulls, ring—billed
gulls, Caspian tern., and common terna. Colonies of great blue herons were
found on two islands 61 and 97 km from the mouth of the Columbia River.
Habitat maps were prepared for each island studied and detailed floristic
descriptions of each bird colony evaluated .

Colony location, breeding phenology, and nesting success were analyzed
with respect to existing flora, environmental stress, island physiography, and
human disturbance. Results showed that although dredged material deposition
influenced an island ’s physical dimensions, topography, and substrate, plant
communities were physiognoinically similar to natural islands. Seabird
colonization occurred irrespective of dredging history. Nesting populations
appeared to be greater in areas of low huma n disturbance.~~”Co1onization and
productivity were primarily related to protection from en~&~~onmental stress.
Ind ications were that gull and tern nesting on dredged mate~~.al islands is
minimal compared to seabird productivity on natural islands.\

• • Management of dredged material islands should not be dir~~ted toward
increased gull and tern production, but existing colonies shoula be maintained
and monitored. Common terms are a unique addition to Pacific Northwest avi—
fauna and should be protected . Dredged material deposition could improve
habitat or. some islands by providing increased stability and protection from
environmental stress.
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SU~~1ARY

From June th roug h September  1977 , Pac i I i c  N o r t h w e s t  e s t u a rin e

is lands  were s tud ied  to e s t a b l i s h  the r e l a t i o n s h i p s  between h ab i t a t s

p lan t  communi t i e s , u t i l i z a t i o n  by co lon ia l  n e st i n g  w a t er b i r d s , and

dred ged m a t e r i a l  d isposal .  T w e n ty— t h r e e  n a t u r a l  and dred ged m at er i a l

I s l ands  were examined in seven l o cat i o n s  front  A nac o r t e s , W a sh i n g t o n , to

Coos Bay , Oregon . N i n e ’ i s l ands  were used f o r  n e s t i n g  liv one at a combi—

flat ion of  the  f o l l o w i n g  spec i e s :  g laucous—winged  g u l l s , wes ter n / Si  aucou s—

winged ( h y b r i d )  gu l l s , r i n g — b i  l ied gui is , Casp Ian t e rm s , and common

terns  . Colonies  of great  blue herons were found on tw o 1st and s h i  and 97

km f ram t he mouth  a f t h e  Co lumb I a R i v e r .

Co ion Les of more t han  1000 pa it-s of w e s t e r n / g l au c o u s — w i n ge d  gti  I s

were observed on East Sand I s land  ( C o l u m b i a  R I v e r ) , Cunp owder I s l an d

(Willapa  Bay) . and Sand and G~~o~~i’ i s lan d s  (Cr av s  H ar b o r )  . Pure’ g lauco t i s —

wing ed g u l l s  were found f u r t he r nor th on J et L v  I sl and  and 500 p a l  rs

colonized a c ha i n  of f o u r  islands  in Pad i l l  a Bay .  Over 2000 (‘asp . 111

t erms  nested on two i slan ds  in ( t - avs Harbor  and a sinaI 1 coIon ~’ was

located in %41 1 lapa Bay ,  Eco log i ca l  lv  u n i q u e  obse rva t ions  Inc  leided t h e’

d i scoverv  ~ t seven common t er n  l I e’ st on it’ Li  v 1st  and and iii  Ut’ F

b i l l  i’d g u l l  lie ’S t s on W h i t  comb I s t a n d .  Tb is st udv a iso document i’d the

r ang e  ~) f hvbr  Id I ~ .it ion between glaucous—wi nge’el and west  em gu I t s  a long

the  coas t .  A colons’  o1 a p p r o x i m a te  lv  100 p.t i l’s 4 i t  g t e ’ .tt b l e t e ’ iie’rOns w as

invest  i ga ted on Ry an I s i  and iii  t itt’ C,,i I cimb I a R I v er  and a 
~ 
rev I Ou~ lv

r epor ted  300—nest h e m o n r v  on V t  shc’r I s i  and was cIt ’~~c ’ r I t ’ocl

Genera It it’d h a b i t  at maps we’re’ pr epa reel I or t ’ae ’h s t an d  and cli ’ t a i i  i’d

I l or i s ti c  d e s c r i p t i o n s  ~if each  b i r d  c o l o ny  were’ e ’V~1l th1t t ’d . (‘c i~~~e) f ly  l~~ ’a—

t ion , breed ing  phenol  ogv , and nest  l u g  SU( ’ c ’ t ’SS W et ’ e’ a n a l  v ;’i ’d w i t h  r e ’s pe ’e’t

to  e x I s t  tu g  f l o r a  • env I ronme’n L a  I st r ’  s • island p hvs I ogr aph v , and human

d i s t u r b a n c e .

Reset I is  of t iti’ St  t iet  V i net ! ca t  eel t hat • a l t  bough dredged m at e’ r i , i t

c l et i os  I t ton t n t  1 uene ’ed an I s l a n d ’ s phv s I c ’ , t l  d l  me ’flS I oti s • t opoe~ra 1ihv , and

s ub s t r a t e , p l a n t  coinmun it  l o s  we ’r e’ phvs logn on i !c a l  lv  s i m i  t a r  to  n a t u r a l

i s l an d s  and scab ! rd colon i : it  ion c i c c u r r e ’d I rre’spe’ct ly e c ’t dred g ing



history . Nesting populations appeared to be greater in areas of low

human disturbance; however, colonization 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

storms grea tly affected habitat availability. Gulls nested in both
natural and manipulated habitats. Although not selective with regard to

vegetative community structure , they requ ired 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 und isturbed islands near shallow

waters which provided an adequate food supply.

Th is study indicates that gull and tern nesting on dredged material
islands is minimal compared to seabird produc tivity on natural islands.

Management of dredged material islands should not be directed toward

increased produc tion of gull and tern species , but exis ting colon ies
should be maintained and monitored. Common terns are a unique addi tion

to Pacific Northwest avifauria and should be protected. Dredged material

deposition could improve habitat on some islands by providing increased
stab ili ty and protection from environmental stress.

ii
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PREFACE

Work described in t h i s  report  was pe r fo r med under C o n t r a c t

DACW39—77—C—0046 (Neg.) entitled ~St udy of the Use of Dredged M at e r i a l

Islands by Colonial Nesting Sea and Wad i ng Birds in the  P a c i f i c ’ North-

west ,11 dated 4 May 1977, between the U.S. Army Engineer Waterways Experiment

S t a t i o n  (WES) ,  V icksburg,  Mississipp i , and John Graham Company, S e a t t l e ’ .

Washington. The study was sponsored by the O f f i c e , Chief of Engineers ,

U . S .  Army .

This report  is a description and analysis of t he  h a b i t a t s , vegeta-

t ion , and waterb i rd nes t ing  cha rac t e r i s t i c s  of es tuarin e-  Is lands  in t h e

P a c i f i c  Nor thwes t .

Pr incipal  participants in the activities of research and ana l y s i s

were Mr. Carl F. Pe ters , Direc tor , Environmen tal Studies Group, John Graha m

Company, Dr. Klaus 0. Rich ter (John Graham Company ) ,  Dr .  David A. Manuwa l

(University  of Washington) , and Dr .  Steven C. Herman (Evergreen S t a t e

College) .  Mr.  Wil l iam Harr in gton—Twei t , Mr .  U lr i ch  Wilson , and Ms. Naomi

Manuwal provided addit ional  assis tance w i t h  f i e l d  observations.

The contract  was managed by Ms. Mary Landin of the Dredged Mate r i a l

Research Program (DMRP) ,  Environmental  Laboratory (EL) , WES . Dr .  R . F.

Soots , J r . ,  WES , and Ms. Landin provided a technical  review. The s tudy

was conducted under the general supervision of Dr. Hanley K. Smith , Project

Manager , Hab i t a t  Development Project , and Dr.  John Harr i son , Chief , l L .

The Commander and Director  of WES du r ing  the conduct ot th i s  s tudy  i~’as

COL J, L. Cannon , CE. Mr.  Fred Brown was Technical Di rec to r .

i i i
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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 :

Multi ply 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

Fahrenheit degrees 5/9 Celsius degrees or Kelvins*

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
(K) read ings, 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
Ke lvin (K), use F — 9/5 (K — 273.15) + 32.
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PART I: INT”ODUCTION

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 ~on
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 .

1
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Location and Climate

3. The locations of the study areas are dep icted in Figure 1.

A l t h o u g h  Coos Ray ( 4 1 ° 25’ l a tI t u d e , 124° 15’ long i tude)  was i n i t i a l ly

part of the study, sites intt~ns1velv surveyed extended from Baker Bay

(46 ° 16 ’ l a t i t u d e , 1240 0’ longItude) on the  Oregon /Wash ing ton  coas ta l

border nor theas t  250 km to P a d i l l a  Bay (480 28 ’ l a t I t t ~de , 12 2 °  31’

l o n g i t u d e )  and Coos Bay was omi t ted .

4. The c l i m a t e  in the  s tudy  reg ion i s  m o i s t  and m i l d  because of

the prevailing westerly winds from the Pacifi c Ocean . Summer winds are

usually southwesterly , whereas winter storms are characterized by st rong
southeasterly winds up to 40 knots~ Combinations of high winds and hi gh

t i d e s  may c o m pl e t e l y  i nu n d a t e  l o w — l y i n g  coastal and inland islands.

Somet imes midwinter storms bring cold winds from the north and east ,

resul ting in several d ay s  of below—freezing weather and snow .

5. Average annual temperatures are about 10°C w it h win ter and
summer means of 5°C and 16°C, respectively . A frost—free season ex t e n d s

from April through October. Both coastal (Baker Bay , W i l l a p a  Bay , and

Grays Harbor) and inland (Columbia River , Duwam ish 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 8C C ,

and July temperatures between 15 °C and 19°C (U.S. Department of Commerce

1977). April through July temperatures were coolest at Gr ay s  Harbor

(9.6°C, 10.1 °C, 12.7°C, and 14.6°C, respec tIvely ) and other coastal

i s lands , and warmest near Kellog (12.0°C, 12.5°C , 17.2°C , and 18.4°C ,
respec tively) and other inland islands (U.S. Department of Commerce

1977).

6. Mean annual preci pitation ranges from 200 to 300 cm along the

coast and 60 to  120 cm inland , o f which 75 percen t falls between October

and March. December and lanuary have maximum rainfall averaging approx i-

ma te1~’ 40 cm per month. Spring and summer rainfall Is variable althoug h ,

in general , April through Ju ly  p rec Ip itation is highest within c o a s ta l
study sites (U.S. Department of Commerce 1977).

* A conversion table is provided on page xi .
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7. More information concerning climate and additional general

Information concerning soils and vegetation can be obtained from

Franklin and Dyrness (1973).

4

— ~~~~~- - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~- -----—- — - -  —-- - — -~~~~~~~

PART II:  MATERIALS AND METHODS

Selection of Islands to be Studied

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 investiga t ion. 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

5
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Table 1 —

Study Islands and Their Characteristics

Colonial 1 ut i n c  ed by
Result Nesting I)i~ .dgt~tIArea Island of Review * Species ~~~~~~~~~

1. Coos Bay 4 Islands OD None Yes

2. ii 11  unook hay 1 Island OD None No

3. Columbia River 4 Islands with-
in 16 km of
Asto ria OD None Yes

Ryan A Heron No

Fisher A Heron Yes

4. Baker Bay East Sand A Gull

5. Wi llapa  Bay Gunpowder A Gull ,
Tern

Whalebac k A None

North Snag A None ?

South Snag A None ?

Pine A Gull

6. Gray ’s Ha r bor Rennie OR None Yes

Half Moon OR None Yes

Goose A Gull

Sand A Gull ,
Tern

Wh i tcomb A Gull ,
Tern

7. Duwamish River Eellog A None Yes

B. Por t Gardner Bay Jetty OR Gull ,
Tern Yes

9. Padilla Bay S Islands OR Gull Yes

~ OUt Or iginally in proposed study and deleted frost further analysis.
A: Added to proposed study.
OR~ Or iginally in proposed study and retained for further analysis.

L - — -____________ ~~~~~~~~~~~~~~~~~~~~ 
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categories , i n t e r t i d a l  and upland , are based on the overriding in f l uence

that  water , in the form of t ides  and the energy of wave action , plays in

island cha rac te r i za t ion .  In add i t ion , two minor categories , exposed and

shel tered , r e f e r  to addi t ional  physical  f ac to r s .  Speci f ica l ly ,  exposed

sites exhibi t  g rea te r  f l u c t u a t i o n s  In wave exposure , a smaller influence

of t idal  coverage , more severe b a t t e r i n g  by d r i f t  logs and other  debr is ,

and g r ea t e r  stress due to des icca t ion  and heat than sheltered hab i t a t s .

A d d i t i o n a l l y ,  exposed hab i t a t s  are colonized by species tha t  are not

able to to le ra te  sa l in i ty  var ia t ions  of sheltered localities.

Stud y of Vegetat ion

Samp ling technique

11. To minimize adverse e f f e c t s  on feeding,  nes t ing,  and f led ging

birds , plant d is t r ibut ion  and density were recorded at distinct dates ,

depending on location and breeding phenology of colonies. For each

island , systematic samp ling was conducted (Table 2 ) .

12. Voucher specimen preparat ion , species ident i f ica t ion, and

community descriptions occurred throughout the field season. True color

photographs taken during f l ights  grea tly aided in community descr iptions ,
especially when d i f f e r e n t i a t i o n s  were made between several of the marsh

and grass communities.

13. Transects were established wi th in  each habi ta t  type of a

breedin~, colony or wi th in  an important  vegetative type of a non—colony

island . These transects extended through the center of each habi ta t

perpendicular to the topographic contours. These methods best descr ibed

vegetation wi th in  the colony , while at the same time vegetation change

was revealed along an environmental gradient or marked topographic

features.

14. Vegetation ~“antification was adjusted to consider charac—

teristics of growth for:i 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 1—rn plots every other m along opposite sides of the transect.

Shrub and tree vegetation was measured within 4 x 4—tn plots at 4—rn

.9 
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Table 2

Vegetation Sampling Schedule

Da te
June July August Sept. I October

Area I sland I I I I I I 1 1 I I I I I I
Columbia River Fisher •

Ryan • S

Baker Bay East Sand • S

Wil lapa Bay Pine No vegetation

Gunpowder

Gray ’s Harbor Rennie

Half Moon

Sand

Goose

Whitcontb

Duwamjsh River ICellog • S

Por t Gardner Bay Jetty

Padilla Bay Padilla .

10 
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i n t e rva l s , again on alternating sides of the tr:i~isect . Tree density was

add it iona l i v  measured by the  poInt—centered quarter method (Greig—Smith

1964),  In w h i c h  the distance from each sampling Point  to the nearest

t ree  In each quadra t  Is  measured.  In al l  sampling t e chn iques , t r a n se ct

location and length were determined by a combination of vegetation

h om o ge n ei ty  and bird colony size.

[5. 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 Creig—Smith (1964), In which cover was d e f i n e d  as “the

portion of ground occupied by perpendicular projection onto It of the

aerial parts of Individuals under consideration ,” percent frequency as

the p ercentage  of samples in which each species has been found , and

d e n s i ty  as the  number of plants per unit area. Data fo r  each t r ansec t

were summed and d iv ided  by the  respec t ive  1—m ~ or ~~~~~~ q uad r a t s  to

e x t rap o l a t e  average percent  cover fo r  each species per quadrat.

16. Re la t ive  importance values based on the combination of per— -

cent cover and f requency  were ca lcula ted for each p lant species w i t h I n  a

s p e c i f i c  l i f e  form.  Importance values are traditionally defined as the

sum of the relat ive dens i ty ,  relative frequency , and relative dominance

(Kueller—Domboi s and Ellenberg 1974) .  However , in grass—herb  h a b i t a t s  In

w h i c h  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 wore based on percent cover and

frequency and reach a maximum of 200 in habitats of only one species.

17. In heronries , vegetation data were based on 0.5— rn
2
, 16—rn

2
,

and po int—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 16~m
2 

plots, add them to the percent cover and frequency data

obtained from the 0.5—rn
2 
plots, and obtain an importance value based on

three parameters. However, the same species were not always observed

In each sampling scheme and , to maintain consistency In this report .

it



importance values in heronies were based on percent cover and f requency

da ta from the 0.5—rn2 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 16—rn
2 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 a l l

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 proportiona l

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 cole-

nial nesting seabirds. At least one additional flight was made over each

12 
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ar ea  chosen fo r  f u r t h e r  a n a l y si s  to locate island s and nesting areas.

A i r c r a f t  altitude during general r ec o n na i s s a n ce  varied , depending on

is land and c o l on y  s i z e , but  was t y p i c a l ly  300 m. ~) v er f l i g ht s  of 80 to

150 m were made to d e l i n eat e  colony boundar ie s  or h a b i t a t  t y p e s .

Char tered Cessna 172 a i r c ra f t  wer e used , s ince  the w i n g — o v e r  f u s e l a g e

des ign  al lowed b e t t e r  v i s i b i l i t y.  These f l i g h t s  were general ly not

useful for actual censusing since the birds occurred in such low numbers

(less than 2000). Aerial observation was most he lp ful in verif ying

utilization of island s which had been suggested for study following

a li tera ture sear ch and contac ts  w i th  knowled geable  persons.  Black

and wh i t e  and color obli que photographs were made on each f l ig h t .

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

recent  coverage . Ver t  i c a l  photogr aph s for Grays Harbor and W il l a p a  Bay

is lands  were taken e s pe c ia l 1~’ for this project. Table 3 shows the dates

tha t  popu la t ion  e s t i m a t e s  and nest  censuses were obtained on each

island . Is lands  In the Columbia Rive r , 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 descr ibed

• 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

11
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Table 3

Colonial Nesting Species Population Estimates

and Nest Census Schedule

Date
________ 

June * July* August
Area Island I 1 I I I I I I I I I

Columbia River Fisher
Ryan •

Baker Bay East Sand GG

Willapa Bay Pine G

Gunpowder B

Gray ’s Har bor Rennie NO NESTING

Moon NO NESTING

Sand •~~~ T G

Goose •G G

Whitccirsb B B B

Duwamish River Kellog NO NESTING

Port Gardner Bay Jetty B B

Padilla Bay Padilla C G

* •: Population Estimate
G : Gull Nest Census
T: Tern Nest Census
B: Gull and Tern Nest Census

14
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dense vegetation , nests were marked with a 1 to 1.5—rn stick painted Day—

• Gb orange on one end and placed uprig ht 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 interrelationshi ps 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

4 nesting phenology and success of these colonies was not possible.

15
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PART I I I :  RESULTS

Columbia R ive r ,  Fisher  Is land

Phy s i ca l ,  cha rac t e r i s t i c s

26. As shown in Fi gure 3, Fisher Island is loc ated 97 km above
the mouth of the Columbia River , 9 km west of Longview , Washington , and

approxima tel y 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

fla t; however , at the periphery elevation drops 2 m to the Columbia. A

long slough penet ra tes f rom the nor thwes t and nor theast towa rds the

center of the island . Scattered logs, dead branches, and dr if twood

within the island boundary indicate that periodic flooding occurs.

18. In the early 1900’s, a large centra l portion of Fisher island

wa s cleared of ti mber , farmed , and grazed . Records from the U. S. Army

Engineer District , Portland.show no his tory  of dredged m a t e r i a l  i n f l u e n c e

on the Island since 1939. However , beginning in 1948 , Hump Island , d i r e c t l y

to the south , was created from dredged ma te r i al  and joined to Fisher  Is land
• in 1973. A small  shallow bay ad jacent  to the southern margin of Fisher

I slan d  has resulted from t h is  activity .

29. The so-lbs  of Fisher Island grade from an organic muck along

the nor the rn  perimeter and slough channels to a predominantl y sandy soil

throughout the higher  upland sites. A heavy annual l i t t e r  increment has

not resulted in the crea t ion of any subs tan tial organic layer since the
A horizon only ranged f rom 0 .1  to 2 . 5  cm.

Habitat description

30. Th e four habitat types described on Fisher Island were based

primar ily on periodic Columbia River flooding and the distribution of

vegetation (Figure 4 ) .  Two types , grass—herb and forest , charac ter ized
by the dominant stinging nettle (Urtica dioica) and black cottonwood

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

Island . A narrow , high marsh habitat surrounded the island and extended

16
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inland along slough channels where a riparian shrub habitat several

meters wide brid ged 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 sca t te red  loca-

tions surrounding the island and along the banks of internal sloughs and

waterways. It was characterized by a simple plant community dominated b\’

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 includ ing 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—rn wide bank of dense shrub thickets

which gradually graded into the forest habitat. The thickets were corn—

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), ne t t le, and black raspberry . These species

formed an almost impenetrable shrub understory 1—to 1—1/2—rn 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 Lhe eastern half of the island and occup ied

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, adj~ cent to a small clearing. Access

to the area was extremely difficult due to the dense 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 produc tivi ty 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 (Mcflahon 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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FIGURE 7. HERON COLONY UNDERSTORY VEGETATION OF FISHER ISLAND
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ash , and Pacific dogwood . Table 4 summarizes tree species characteristics

- • 
fo r  black cottonwood , Oregon ash, and red alder. In each transect , black

cottonwood accounted for more than 50 percent of the trees. Its average

d iameter (at breast height) was 0.59 m , coinciding w i t h  a mean h e i g h t  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

- 
the understory cover and were observed In one-~fifth of the quadrats ,

whereas the introduced black raspberry exhibited 1.7—percent coverage,

but nevertheless occurred in 48 percent of all plots.

-i - 42. Perhaps the most significant understory p lan t wi thin the
Fisher Island heron colony was stinging nettle , an introduced herbaceous

species. In July, this species accounted for only 7.2 percent of the

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 consp icuous mosses were stair step

(~ylocomium splendens), feather (Eurhynchium oreganum), little shaggy

(Rhytidiadelphus loreus), and juniper haircap (Polytrichum juniperinurn).

— Licorice fern (Polypodium vulgare) frequently was observed growing on

moss—covered tree trunks and rocks.



Table 4

- 
-

• 
Tree C h a r a c t e r i s t i c s  of the Fisher Island Heronry

Number
• Dlame ter*, cm H&

~~&ht , m - 
No. of Nests of Trees

~pecies Mean Max. Mean Max. M m .  Max . Av . Samj~~~d

Black cottonwood 59.4 100 30.0 12 0 7 3 . 1  8

Oregon ash 18.2 30 L 3 . O  16 —— —— — — 4

Red a lde r  2 2 . 7  30 18.0 30 —— —— —— 3

* At breast  height

Table 5

Ground Cover_ of the F i she r  Island lleronrv

(from O.5m2 Plots)

- Importance Percent  Cover Percent
Lif e Form tes Value

Herbs S t i n g i n g  n et t l e  201) 7~~~1 0— 30 78

Shrubs Red elder 81 8.5 0— 80 22

Common snowberrv 51 4.3 0— 80 19

Black raspberry 1.7 0— 10 48

Other  Leaf l i t t e r  —— 70 .5  0— 100

Logs and twigs —— 15.6 0—100 70

- 27
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Table 6

Understory Vegetation of the Fisher I s land_ Heron~~ - -

( f ro m 16m P lo ts-

Percent 
— 

Average
L i f e  Form Fre— of Total Sre~ s/ Stems/ Height

Species guency Li r m m y j ç ~~_~~~~1~~

Herbs

St ing ing ne t t l e  100 100 15 .62  1. —-

Shrubs

Common snowberry 88 80 1.35 1 .8

Red elder 75 8 0.15 1.8 1 . 7

Black raspberry 38 7 0.14 1.0 2 .0

Rose 13 5 0.11 ‘~.0 2.0

Trees

Oregon ash 38 29 0.02 -— ——
Pacific dogwood 25 57 0.04 1.7 ——
Red alder 13 14 0.01 -— -—

_ --—-
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Discussion

44. When the Fisher Island colony was visited in April 1977 , 1’. 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 Spec ialist , U . S .  F ish  and W i l d l i f e

Service , Longview, Washington). Based on photographs taken during thi s

visit , the absence of upper—story vegetation greatl y enhanced the relia-

bility of their field observations. The count in this stud~ (141) 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 heronrv on Karison I s l a n d

(Werschkul et al. 1977) at River M i l e  26 in the Columbia showed t h a t

arrival t ime was in early February, and hatching activit y peaked in m i d —

April and was completed by the end of M ay .  This implies that mo st birds

had arrived by mid—February and that fledg ing oc -urred in earl~ J u l y .  ~ t

the nes ts, 92 percent were active and a mean of 1.7 birds were tled ge~1

per successful nest. However , reproduc t ive success of the great blue

heron v a r i e s  widel y.  Other s tudies on the west coast have reported a

• f led ging success rate of 1.9 to 2 . 3  (Pratt 1972) and 2.hl (H.mn~ and

Bethers 1971).

46. Werschkul et al. (1977) also repor ted  t h a t 1 2  e l  on i es s t u d  led ,

Karlson Island was the largest, had the ea r l  lest  a r r i v a l  d a t e , and had t he

greatest fledging success. Wheth er  the success of this c o l o ny  was due to

adequate food sources, the lack of human disturbance , or

other tactor , i t  appeared tha t Fisher Island also exhibit ed these att u I ~

butt� s and it is expected t ha t  productivit~- ot  this c o l o ny  was ~cr ~ h i g h .

If it is assumed that 300 nests existed , 90 percent were active and

fledging success was 2.5 birds per successful nest , the Fisher I s l an d

colony would have produced approxim ately 770 young.

47. Dredged material has not been deposited on this Island , at

least since 1930, and the colony Is rt’lat lve1~’ insulated from human d l  s—

turbance due to 1 iml ted aci’t•ssib ilit v and lack ot  knowled ge concerning

i t s  l o c a t i o n . R e c e n t l y ,  however, dred ged m a t e r ia l  was d e p o si t e d  t o  t h e

29
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south , forming a long “hook” (Hump Island) connected to Fisher Island .

A recent study of o the r wes te rn  Oregon heron c o l o n i e s  showed t h a t the

number of ac t  lye nests in a colony was related to the average t re e

height within the colony and the size ot the nearest estu •irv (Werschkul et al

1977). Althoug h the Columbia estuary provides considerable t eeding and

r e s t i n g  areas for herons, the decrease in n e a rb y  habitat represented by

dredged material deposit Ion northward t o  F t  she r Is land could reduce food

resources for t h i s  colons -  and thus  decrease  colony membership.

48. The bay between h ump isI  and and F i she r Isi and was a 1 so it scd

as a moorage area f o r  log r a f t s  which were used as rest in g  a reas  by

her ons  and othe r spec ies of b i r d s .  Loss of t l iese r a t  t s on the sout 11 s ide

of the  i s land  would p r o b a b ly  r e s u l t  in  h e av i e r  use ot n or t h  channe l

r a t  t . Tb I s channel rec i yes he a v ier  t rail i c and hi rds he re would he

s u b je c t  to more human disturbance.

9~ The la rge  sandy beach of Hump I s lan d  has been a t t r a c t  ive  f or

r ec rea t  t o n a l  use . It is  expected that Increased r ec rea t  ion al  use of t h i s

s p i t  wou ld  r e s u l t  in more numerous human incursions i n t o  forest and

g ra s s — h e r b  h a b i t a t  near the colony .  th i s  could r e s u l t  in the  abandonment

of t h i s  n e st i n g  s i t e  due to exces s ive  disturbance .

50. Man~ adequate nesting s i te s  f o r  t h i s  species are located in

the  Co I umb i a B a s i n  and numerous colonies have been i den t  I I i ed . It is

suggested t h a t  add I t i onal  s tud  I es be unde r t aken  to  dot  e rmine  the  rt ’ I a t  i ye

value of t h i s  colony be fo re  steps are t aken  w h i c h  would enhance or

degrade the e x i s t i n g  h a b i t a t .

Columbia  River , Ryan Island

Physical_ characteristics

51. Ryan Island is located at River M i l e  18 In the Co l umbia River

near Cathiamet , Washington (Figure 3). The 78—ha island is approximately

2 km long and 0.5 kan wide .  In the nor thwes t , the island graduall y grades

from river level to a low marsh and high marsh regIon 0. 5 to 1 m above

the water. An Increase ot an additional 1 to 2 m In height o c c u r s

between high marsh and adjacent shrub and forest zones.

30
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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 oul flooded

during extremel\ high water. A perched water table within centim eters of

the soil surface exists below the island . From a major slough in  the

north , surface water is able to penetrate the interior and thin s t I I

even the highest ground . A dense understory of horizontal stems , w i t h

their numerous branches and shoots growing verticall y toward the c a n o py ,

forms a dense almost impenetrable env i ronment.

53. The soils of Ryan Island are variable. Under densely ~-ege—

tated and highly produc t ive 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 t r e e s  are

washed from the soil surface before they are adequately decomposed to

become an in tegral par t of the so il, thus contributing little t o  soi l

formation.

Habitat description

54. Of the four habitat types distinguished on t h i s  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 wi thin the northwestern sloug h

area. Composition and relative density for the four hab i tat types on

Ryan Island are shown in Appendix A , Table A2 .

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 I vng b~- ’s

sedge; however , uniform stands of cattail (Tipha lati folia ) also were

abundant. Scattered throughout the sedge and cattail were stand s ot

yellow flag (Iris pseudacorus) and white bog—orchid (Habenaria dila tata ) .

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

-$1
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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 habi ta t  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 co ttonwood , 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 nes ts 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 .

32
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Vege ta t ion at the colopy

60. The vege ta t ion  of the Ryan Island heron col ony was similar in

appearance to that  shown in Fi gures 5 and 6. Although black cottonwood ,

red alder , Oregon ash , and Si tka spruce were found wi th in  the colony,

cottonwood was ecolog ically dominant (Table 7 ) .  This species was ta l ler

(33 m average) and wider at 0.51—rn breast height than the other three

species. Alder , although equally common , was a subordinate and signif i—
candy smaller (16—rn height and 0.27—rn 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 50.9 120 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 1

61. In order of decreasing frequency of occurrence , the following

species were also found in the herbaceous layer:  touch—me—not , 8 percent ;

Pac i f ic  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 percen t 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.5 — m 2 p lots  (Table 8) and in

100 percent of the 16 in
2 plots (Table 9). Black raspberry and common
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Table 8

(:round Cover oh t h e  R~ au I s l a n d  h l e r o n r v

( I  row 0 . 
- 

I’ It )  t s)

Importanc e I~~~cent Co~’c r ‘~ ‘c i -  cc n t
L b  Sl~~cies 

- -~ Yu lue 
- - 

Mean Ra&~~e F r ep iencv

Herbs h’ac I I Ic  w a t e r  pa r s !  ev l l  L b  0— 80 6

Touch—me—not 60 0. 6 0— 1(1 8

C;i t t a  ii 25 0.1 0— 10

Aster —— —— 0 T

Shrubs Sa I monbe r ry  14/, 1 1 .  6 0—lOt) 81

B l a c k  raspbt ’r rv  27 . 1 () 9’~e 19

Common snowbe r rv 26 I • ‘ 0— 30 1.’

Rose 3 0. I 0 S

1 r t •e~ l’ ae ( l i e  dogwood 178 2 .5 1)— •e ( ) 14
l’.ie I f  I c  ii  tu e—b ark 22 0. I ~)— S I

O t h er  l,o~~s and twI gs —— 2 7 . () 0— 80 (~
)

leaf l i t  ter —— .6 1)— ~ 5 67

Bare ground —— (I . ) 0— 5
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Table 9

Under story  Vegeta t ion  of the Ryan Island HeronrI

• ( f r o m  16m P l ot s )

Percent
L i f e  Form Fre— of Total Ste~~s/ Stems/ Hei ght

Spec ies  __ _ _~~~~ue~ çy L i f e  Form m~ P lant  (m) 
--

Ferns

Sword fern  11 100.0 0.01 1.0 0.5

Shrubs

Salmonberry 100 7 2 . 3  2 .56  4 .0  2 .2

Black raspber ry  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 —- ——

Trees

P a c i f i c  dogwood 22 81.8 0.27 —— ——
Vine maple 11 6.0 0.02 —— ——
Hawthorn 11 6.0 0.02 —— ——
Cascara 11 3.0 0.01 —— ——
S i tka  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 0.5—rn
2

plots. A count of 2.6 salmonberry , 0.3 raspberry , and 0.6 snowberry

plants per in
2 

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 m2 (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 , Wildl i fe  Biologist, U . S .  Fish and Wild l i fe

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 chore decreases gradually to the inter-

tidal sand flats typical of many estuarine Islands in the Northwest. The

shallow waters of Baker Bay (about 1.5—rn at mllw) reduce the effects of

tidal currents and wind waves on this coast.

41
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69. Tn 1977 , the island was approximate ly 1800 in 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 b~’

grassland and i n t e r t i d a l  marsh .

70. The highest point on the island was the apex of the  r i d ge

along the sou thwes t  marg in  of the island w h i c h  extended in to  Baker  Ba~
as a jetty . The e leva t ion  Increased rap idly on the  west side , the dis-

tance between mhhw and the r id ge va ry ing between a p p r o x i m a t e ly  3 and 10

m. Inland , with the exception of a second lower and shorter driftwood

hummock ridge tha t paralleled the rock rid ge , the topography gradually

sloped toward the  no r th .  Rol l ing  terrain extended to the sand flats on

— the  n o r t h  side of the island . W i t h i n  t h i s  lowland region , t ides  and

local pond ing in f luenced  coloniz ing  v e g e t a t i o n .

71. Soi l s  of the beach , dunes , and most of the  exposed te r r es—

trial habitats were pure sand , whereas soils of the terrestrial pro—

tected si tes , a l t hough  under la in  by sand , conta ined  a l i t t e r  layer and

j  
an organic—sand mixture of variable depth. Soil of the lowland marsh

habita Ls varied with the topograph y, alt hough 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 communiti es .

These habitats are discussed in the following paragraphs with regard to

their vegetative associations and their use by scabirds. Composition and

• relative density of observed vegetation in each habitat t ype :lre shown

in Appendix A , Table A3.

73. Beach. Beach h a b i t a t  was pr ima r i i  v loc u t ~d a long the so t i t  h em

shore , w i t h  scat tered smaller areas of accretion o c c u r r - n g  a l o n g  t h e

northwestern shore. Plant communities in this habitat were low both li e
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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

inundat ion , a l though a few species have become successfull y 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 sheltered locations surrounding the island . Floating a q u a t i c

vegetation a~id 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

b irds during inclement weather and rough seas.
76. Storm tide p lain.  On the southeastern and southwestern sec-

t ions 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—in 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). Nuuerous 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 in

in height and were estimated to be 50 years old . Smaller younger 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 roo ted vege tation was absen t , al thoug h 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 reg ion consis ted primarily of circular clumps

of arrowgrass (Triglochin maritima ) and pickleweed (Salicornia virg inica)

characteristic of low marshes throughout Pacific Northwest estuaries. •-\

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

up land portions of the Island were differentiated . Low marsh , beach , and

grass—herb were the three most extensive habitat tYpes. :\lthoug h the

driftwood hummock habitat was well—defined just inland of the exposed

coas ts, hummocks to the north were widely dispersed throughout low marsh

and g ra s s— herb  communities. Driftwood was scattered throughout the
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western  p o r t i o n  of the island and did not form a clearly defined habitat ,

a l though  i t  c o l l e c t i v e l y  was an impor tan t  component of she l t e red  s i tes .

Colonia l  ne s t i ng  species

85. N e s t i n g  areas for colonial seabirds were i d e n t i f i e d  as shown

in Figure 12. The on1~ species of seabird observed to nest on this

island was the western/g laucous—winged hybrid gull (Larus occidental ls/

L. £laucescens), which in this area appeared to exhibit more morpholog i-

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 accurate1~ 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 homogeneit~’ to ensure that the sampled area would accurately

represent the total. For each are~ , an estimate was made ~f the number
• of nests not found , wh ich ranged f r om 0 to 50 percent , depending on

density of cover. The proportion of the sampled area relative to the

total area was also determined , wh ich varied from 10 to 100 percent.

Dur ing  th is  v i s i t , 171 ac t ive  nes t s  were coun ted .  Allowances f o r  repre-

sen ta t ive  sampl ing  and nests  not observed resu l ted  in an e s t i m a t e  of

approximately 620 active nests on the island , or a popu la t ion  of about

1240 breeding birds. Counts from photographs of undisturbed birds near

nests substantiated this estimate.

87. The highest concentration and greatest number of nests were

found in the  grass—herb area east of the dune at the wes tern  end of the

island (sh own in Figures 13 and 14). Over 60 percent of the total nests

were located here, in an area of 1.3 ha. The greatest number of nests

were found near large driftwood logs 20 to 60 cm in diameter which were
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FIGURE 13. GULL COLONY OF EAST SAND ISLAND , VIEW
TO THE NORTHEAST FROM THE WEST EDGE OF THE COLONY
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FIGURE 14. GULL COLONY OF EAST SAND ISLAND , VIEW
TO THE SOUTHEAST FROM THE WEST EDGE OF THE COLONY
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preda tion was observed and only three or four dead chicks throughout the

colony were found .

90. A total of 56 nests was observed among the large rocks of

the jetty extend ing westward from the west end of the island . This

habitat was almost devoid of vegetation and nests were usually located

3 adjacent to large driftwood logs or in sheltered areas between rocks.

The nests were composed of grasses from the grass—herb habitat type in

addition to mosses, sea lettuce, and eelgrass.

91. The driftwood/hummock habitat type appeared to be the most

popular nesting area. Groups of large storm—tossed logs , some t imes p i led

to heights of 2 m and interspersed with shrubs , were the first a r eas

repopulated following colony disturbance. Approximately 50 percent of

the nests observed in these areas on 22 June were empty and had been

ac t ive , indicating that hatching was complete. Since the percentage of

hatched nests was greater than that of all other habitats , i t was assumed
that the driftwood/hummock areas were colonized first and thus repre-

sented preferred nesting habitat.

92. During the fIrst June visit , 11 nests were marked in each of

the grass—herb and rock jetty habitats. All marked nests contained three

eggs and were examined during the second visit 1 week later on 30 June .

Results are shown in Table 11. If it is assumed that egg—laying was

completed by 21 June, then the three—egg nests (unhatched) represented

36 and 52 percent of the total nests in the grass—herb and rock jett y

habitats, respectively . One week la ter , 13 of the 22 marked nests had

hatched . Twice as many unhatched nests were found on the jetty as

within the grass—herb habitat. Three of the marked nests had been

abandoned .

93. A final visit was made to the island In mid—August. A ll

chicks had fledged and were located in large creches in the west cove

between the jetty and the dune . While traversing the nesting area , four

dead chicks were observed and two injured young were also seen which

probably did not survive to fledge.
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Table 11

Analysis of Nests Marked In Two Habitat Types

L on East Sand Island

June 22 -________
No. of Percent No. of Marked

Habitat Type 3—Egg Nests 3’-Egg Nests 3-Egg Nests

Grass—Herb 25 36 11

- - Rock Jetty 17 52 11

June 30
No. of Marked Percent Marked No. of Marked Nests

Habitat Type 3—Egg Nests 3—Egg Nests that were Abandoned

Grass—Herb 2 18 1

Rock Jetty 4 36 2
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Vege ta t ion  of the colony

94. On East Sand Island , gulls  nested in several s t r u c t u r a l l y  and

vegetatively discrete habitats: dune, grass—herb , driftwood hummock , and

jetty . The driftwood hummock and jetty habitats had sparse vegetative

cover and were clearly different from dune and grass—herb areas. The

j e t t y  was colonized by two p lan t  species , giant vetch and California

figwort , but existed mostly as a large quarried rock pile . The driftwood

hummock , although exhibiting a wide variety of grasses, herbs , and

shrubs , particularl y toward the lowland grass—herb fringe , was primarily

a vegetation—free nesting site of driftwood logs and debris.

95. One transect through each of the four colony habitats was

analyzed with regard to species composition (FIgure 12). A quantitative

analysis of plan t transec ts across the dune , dr i f twood hummock , drif t-

wood , and grass—herb nest localities revealed vegetative and structural
similarities. Grasses were the most important component when measured by

both the percent cover and frequency of occurrence (Tables 12 through

15). Ame:ican dunegrass was the predominant species on hills and knolls ,

exhibiting more than 50 percent cover within elevated plots and account-

ing for 25, 41, 2, and 6 percen t of the cover in all four  t ransec ts .

Wi th in  the gently contoured interior plain of the island , red fescue was

the primary grass component. Bluegrass, tufted hairgrass, common velvet—

grass (Hc’lcus lanatus), and cheat grass (Bromus tectorum), although

scattered widely throughout the colony, had a coverage of less than 5

percent.

96. The dominant herb throughout the grass habitat of the colony

was sandmat. It covered a maximum of 40 percent of a plot and occurred

in 57 percent of the plots sampled in the grass—herb driftwood area.

However , within the interhummock lowland area (trough) of this area , Its

coverage increased to 66 percent and frequency of occurrence increased
to 92 percent. The remainder of this species in the colony first appeared
in the transition zone where dense dunegrass gave way to bluegrass and

fescue , and then occurred scattered throughout the colony among the
grasses. It grew as a dense impenetrable mat and successfully excluded

the introduction of other species.

56
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Tabl e 12

Dune Habitat Vegetation in the Gull Colony

of East Sand Island

Importance Percent Cover* Percent
Life Form Species Value Mean Range Frequency

Grasses American dunegrass 75.8 24.7 0—100 83

Bluegrass 134.2 16.1 0—100 .12

Red fescue 37.4 12.8 0—100 39

Rye brome 27.6 9.7 0— 90 28

Tuf ted hairgrass 12.9 3.3 0— 30 17

Common velvetgrass 12 .1 1.1 0— 10 22

Herbs Purple cudweed 89.4 5.7 0— 40 39

Sandmat 76.2 4.2 0— 20 39

English plantain 34.4 1.4 0— 10 22

Yellow abronia —— —— 0—T Ic - 
-

False dandelion —— - —  O—T i-u

Beach pea -— —— O—T 6

Seashore lupine —— —— O—T 6
Uniden tified composite —— —— 0-T 6

Other Litter —— 8 .3 0— 30 39

Bare ground —— 2 . 2  0— 15

Logs —— 0 .8  0— i S  2 2

* T: Trace 
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Table 13

Grass—Herb Habitat Vegetation in the

Gull Colony of East Sand island

Importance Percent Cover* Percent
Life Form Species Value Mean Range Frequency

Grasses American dunegrass 118.9 40.9 0— 95 91

Red fescue 67.3 21.8 0— 80 55

Tufted hairgrass 6.9 0.9 0— 10 9

Bluegrass 6.9 0.9 0—100 9

Herbs English plantain 113.0 21.8 0— 30 91

Sandmat 45.7 10.9 0— 80 27

Purple cudweed 24.5 3.2 0— 15 27

Beach pea 16.8 0.4 0— 15 27

Yarrow —— — —  0—T 9

Sheep sorrel —— —— 0— T 9
Unidentified composite —— —— O—T 9

Other Matted grass —— 17.7 0— 80 55

Logs —— 2 .7  0— 30 9

Bare ground -— 0.9 0— 10 9

* T: Trace
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Table 14

Grass— Herb—Dri f twood Habi ta t  Vegetation in the

Cull Colony of East Sand island

Importance Percent Cover * Percent
L i fe  Form Species Value Mean Range Frequency

Grasses Red fescue 98.1 8.3 0— 40 52

American dunegrass 3 7 .4  2 . 4  0— 30

Common velvetgrass - 17.2 2 .0  0— 95 17

Tufted hairgrass 20.7 1.5 0— 25 1 3

Bluegrass 16.7 0.9 0— 10 13

Sedges Lyngby ’s sedge 200.0 0.4 0— 10 4

Herbs Sandmat 124.5 40.2 0—100 57

Pacific sjlverweed 12.0 2 .8 0— 65 9

Yarrow 2 7 3  2 . 0  0— 30 35

English p lan ta in  12.5 0.6 0— 10 17

Unidentified composite 12.1 0.4 0— 5 17

Purple cudweed 11.6 0.2 0— 5 17

Field milkthistle -— —— O—T 4

Yellow abronia —— —— 0— T 9

Other Logs —— 21.7 0— 65 Ii

Litter —— 17.8 0— 75 48

Bare ground —— 0.9 0— 15 13

*T: Trace
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Table 15

Driftwood—Hummock Habitat Vegetation in the

Cull Colony of East Sand Island

Importance Percent Cover* Percent
Life Form Species Value Mean Range Frequency

Mosses Fern —— —— O—T 4

Grasses Tufted hairgrass 63.7 19.4 0— 95 33

Red fescue 55.9 15.4 0—100 33

Common velvetgrass 41.5 9.6 0— 95 29

American dunegrass 35.4 6.5 0— 50 29

Silver hairgrass 3.5 0.2 0— 5 4

¶ Herbs Sandmat 76.3 13.7 0—100 25

English plantain 44.4 4.0 0— 70 33

Yarrow 52 .2  4 .0  0— 40 42

Giant vetch 13.7 1.7 0— 40 8

California figwort 6.6 0.8 0— 20 4

Ragwort 6.6 0.8 0— 20 4

Field milkthistle —— —— 0—T 4

Shrubs Furze 200.0 0.2 0— 5 4

Other Ma tted vegeta tion —— 2 5 .0  0—100 42

Logs —— 11.9 0—100 25

Rocks —— 7 . 7  0— 90 13

• Bare ground —- 0 . 6  0— 15 4

* T: Trace
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Discussion

97.  Al though the breeding chronology of gulls in this ar ea has
not been published , i t  was possible to es t ima te  the nes t ing  phase of

East Sand Island gul ls .  Previous work has shown tha t  the peak h a t c h i n g

period fo r  western gulls in southern  C a l i f o r n i a  is complete  l,v 1 Jul~
(Schreiber  1970 , Harper 1971 , Hunt  and Hunt 1976) ,  so ha t ch ing  was

probably well  underway on East Sand Island by 22 June .

98. I t  was assumed that  nests wi th  onl y one egg had hatched at

least one chick which had deserted the  nes t and was not observed. The

propor t ion  of two—egg c lu tches  fo r  the g laucous—winged/wes te rn  gu l l  is

not known, but may be inferred from other reports. Schreiber (1970) and

Hunt and Hunt (1976) reported 10 and 20 percent two—egg clutches , respec—

t ively, for western gulls nesting in the California Channel Islands.

Fatten (1974) found that a maximum of 10 percent of the active nests of

glaucous—winged gulls in southeast Alaska consisted of two—egg clutches.

If i t  is assumed that 10 percent of the East Sand Island nests were two—

egg clutches and had still lot started to hatch , this would account for

17 of the 36 nests containing only two eggs on 21 June (Table 10).

Excluding these 17 nests and the 66 nests with three eggs , a total of 8$

out of 171 or 52 percent of the active nests had started to hatch. Thus ,

21 June was very near the midpoint  of ba t ch ing  act i v i ty  fo r  the  g 1~~ucous-

winged/wes te rn  gull on East  Sand Island in 1977.  Corroborating this art-

the data in Table 11 , which show tha t  at least 60 percent of the marked

three—egg nests had hatched 1 week later.

99. Allowing for an incubation period of 26 days (Schreiber 1970,

Harper 1971 , Pa tt en 1974) , the mean date of egg—lay ing would he 26 May .

The nesting period was also reported by these authors to be 40 to 4S

days. Given a mean hatching date of 20 June on East Sand Island . t u e

young would have fledged around 3 August , which agrees with the observa-

tions reported during the final visit of 12 through 15 August.

100. The 98 empty nests found du r ing  the 21 June v i s i t  r ep re sen ted

36 percen t of the total constructed . Some may have contained chicks

which  deser ted  and were not observed. However , Harper (1971) reported 30

and 55 percent inactive nests of western gulls in C a l i f o r n i a  and P a t t on

61
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( 1 Q 7 4 )  found that 57 pe t - c e n t  of glaucous—winged gull n est s  W er e  ina ct lye.

I t i s t h e r e f o r e  doubt fu  I that ninny of t u e  16 p ercen t  observed on E a s t

Sand Is 1 and rep rosen t n e s t  s wh I cli had h a t e  lied -

101 . f t  d Ed not appear t hat sp ec i f  t o  nest ng a rt-as were c lu c 5 ’ ut

with r e g a r d  to certain vege at I on t v pes . Rat  lie r , p r o ferred nest I n g s i t  es

seemed to he I ot’ated near randomly strewn dr  I t twood In  t lie g r a s s— h e r b

habit at or wit Ii in  storm— ossed p1 1 es of d e b r i s  to rmed [ii t lii s st  Lld\ ’

driftwood/hummocks. In t er—nest di st ,inoos we ie gent. ra 1 1 v much less  In

di it twood a rt -~us • p robab I v hoc ;u t i se  v i e w s  of ad I acont nt’s Is we rt’ obscured.

102 .  The rock j e l l  represented a ra t l ier  unique nest l u g  hab it at

out ias t Saud lsi and , a I though t l i t ’ r o c k y  h a b i t  at more ci ost ’ lv app  rox i —

mated nat i i  ra I nes t  lu g  a r eas  on o f f  sluo ro i s lan d s .  ‘la b to 11 shows t hat on

22 .J uue, 52 pe rcent  of the  j ott v n e s t s  51 ii. I con t i  [ned t hroe cct~s • com-

pared w E  t h 36 percent in t he  g t - ;tss—li e rb area. Thus, i t  ;uppea red t h a t

n&~S t ing occurred I ate r on the ott v add I I I ona I work on this i s i  and

t ’ou l d  show whether t h e  j e t t y  is preferred or of secondary Importance to

t lie g r a s s — h e r b  a re :u . Tb is coti 1 d provide I n f o  m t  ion concern L u g  I lie

relative importance of dred ged mat e rial disposal sites as nt -st lug areas

l o  t h i s  reg ion .

10 1 . Knowled ge o f tit is co b u y  Is not w I th’sicread - ‘l’:tbor (1Q76)

reported that. a colon y of 360 to S2() pairs of g l a u e o L t s — w i n g t -d g u l l s

nested on the islan d in  add i l l  on t o  540 to 780 pa i r s  ot west  eurn gui I s .

I t  i s  not itow poss Ibl e to ci earl \‘ clis i Ingul sit between the two s p e c i e s .

Ci vt -n our e s t i m a t e  of 600 ties I lug pa i rs , i t  is possible t h a t  t he t o t a 1

mumb o r of t ies t lu g  h I rds has doe rt ’a sod , hot add I t I ona I s t u d  I es won Id he

required to  v e r i f y  this.

1 04. Sove ra I additiona l colon in I n~~St l u g  spo i’ It’s were  soon ri’ sI lug

~ i ly ing near the island , I nc l u d i ng Bon apar te ’s (Linu s p h I  l ; u d t ’l p l u i ; u )

i ntl i ing—bt li ed gu i is  ( l . ; u r u s  d e l aw a r e n s i s )  , double—crested cormorant s

( l ’ l i u l i . - u ~ c .-o r ax  aun t u s ) ,  and Ca si c l an  t e rn s  (Sit -rita ea sici a ) . l ’hes -

- - . - - i e  we i- . scou t  pr I marl I V i n  she I t o  red ar e a s  a round t lie cast o urn t i p o

- i - I i n - I  • c~ ui he t’ ro in on t 1w sou th  she u -c , and In  t h e  has- i t  t h e

- - - - , - i i  l ie gii I I  — ti c St I ng a r c a .  The ring—b ii led g u l l s, cormorant s,
- r s ~t.ii t Ic t ies t app  r oy  ima t e l  V .100 in l I e s  ups t ream In t ho
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CtiI uinbl ,t River (1 ’ ,u h o r  1Q76). C usp i.uui t o ru s  wen t - also found nest  lug  i i i

‘ W i l l  .up - a  Bay , approx m a t  o I ~ ‘ 80 km to  t he north. Nt ’s t I ng Ut u t a p a  r I o ’ g u l l s

l h u y t  not been reported in this area.

105 . I’ r e l  I n u i n a r y  in v e s t  i ga t  l o u t s  d i s c  I t s t -d no re c t -I l t  h i s t o ry  ot

d red god nua t or i a I d epes it Ion en Fa t Sand 1 sl. and . lltcwev t ’F , t ho sand v so E l

compos it lout and Vege I at  I on at t tie t’ ,iS I erti end o I t lie Isi and was s l iii I I a r

t o othe r a reas observed in the Ce 1 umb Lu wii ich have 1- oce I vod d r e d g e d

ma t  or  Ea t - A [so , ,t dune t~’li i cli could have been a dike ext cui de - il t - .us w~u rd

a I ouii~, t lie south heat - I t  an d curved ito r t  itward to cue I &csc the au id v - i i  c -a

I t u s t  d e s cr i b e d .  The P . S .  Arms’  Engineers , P o r t l a n d  l ) i s t r i c t  , p l ans  to

il re -d ge I l u t ’ Cli I ute cok Cltann e  1 (1- i gut  rc 11) and dopes i t  t hose mat  t - r i a is by

pipe Ii lit ’ on t he we s t e r n  end of tb island and near  I lii’ feet of the

e , i s t er n m o s t  gr e  in on the south  short’. As shown in E l  gure 12 , the tat ter

d i sp o s a l  ,ir ca  is ad j a c c u t  to the east e rn  ex t  ens ion  of c tue g u l l  nest in g

grounds  and human a -  I iv i t  v he rt - could d I r o o t  1 v affect br e ed lug  and

nest  lug  a c t  I v  i t i es. I)redged m ate ’ r i at d l  s pesa I on I lie \~‘t’s t t I p o t I In-

i stand probab ly would not di root 1 ~ ‘ disturb nes t  Ing gui i s .  However • t l ie

c x t c ’ u i ,SI\’e t itlal I b a t s  in t he  a rea  app-cared  t o  be .tn i mp o r t an t  lo~i t  in g

area for the nest lug spec i es and o the r  trans l e n t  b i r ds  o b s e r v e d .  There ’—

I o Ft ’ , h i t ’ for cod s h o r t  — to rut Fe Ioc,i t ion of these’ sp ec los to tither I cod I ug

- - and loaf lug areas i expel ’ ted . I I 1 s pi -uSS I b i~’ t hat t Ii 1 s i t ’ I Ot ’ ~~t l out c on 1.1

e x t e n d  the t line a d u l t  b ir d s  are abs ’ui t from t h e  n e s t s  and t h u s  u t t i -c t

h at  c l ii  uig and I lod g ing  suu c i ’ t ’SS

W I t  Lip - a B a y ,  P i ne Is Lund

Pliv~~icat cltaractorI ~~t ic s

106 . I’ I ne Is land i s 5 km nor it it t lie t own e I u v Ce ’u i t e ’ F (F I t~u re

i i )  . Lu I Q  / / i t  cons 1st otl of I ,‘ss than 1 ha o t 1 r~’ s , u t t l above t h e  h i gh

ti t l e I liii’ and supported no vegetat ion . ‘Uhe ori g in et t h i s  i s l a n d  w a s

p resumed t o be n a t  t u n a  i , alt ht -u ug h i i e ’,u i -by No i t  Ii ,in l St i tu I Ii Snag i s I  an t Is  I u t , I ~

he composed o I d re d ged ma l t - u - i .i I f r o n t  a pr  I va t  o l v  liL t I i t t  .i I uie ’d dianne’ I l u s t

east el I’ Ini’ 1 5 1  . i i t t l  . The n e i l  li e rn pert It ’ll of i~’ l l  I ~u r u  R u ~- I a p i t t  I t ’tu —

l u r  l v  dv u . u n l o  sv , st en i  s l U t c i t  is  ( ‘X p - c iSt ’tl tO w junk , I itlOS , and c u r i e - i t t  s

Ii I
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ccl  t h e  Pac i f  Ic . it  is be l i eved  that the i sland  was recent iv forme d and

Is undergoing rap id and continuous change.

H a b i t a t  desc r~pt  ion

107. I’ liii ’ Is band was essent i all y an t ’ I onga ted sand shoal a f ew

meters above h i g h  water (Figure 16). Storm tides which submerge the

entire island , salt spray, and shifting sands have precluded the estab—

lishment ot any permanent vegetation. The only existing habitat t y p es

were’ Intertida l beach which graduated into an unvegetated storm tide

p l ain .  The boundar ies  of these areas are h e l  jeved to change rapid ly from

season to season and ear to year.

Colon ial nest ii ~~ species

108. The histor\’ of colonial nesting seabird use of P i n e  island

is u n c e r t a i n , l a rge ly  b ecause of geograp h i c a l  ambi g u i t i e s .  C i s p i a n  torus

have been observed at Wiliapa Pay at  least s in ce the 1950’s, and perhaps

d u r i n g  t h e  l a te  1Q40 ’ s (A lco rn  1958) . On what may have been P inc I si and

Casp ian torus , glaucous—winged/western guI Is , and r ing—bi lied gulls n-crc

observed nes t  ing in 1976 (personal  communica t ion , 197 6, St ephen Icfferit’s •

• b i t  logy student , University of Puget Sound , Tacoma , W a s h i u i g t  o n )  . Oui h)

June 1Q77 , 98 pa i rs of glaucous—winged/western gulls were observed

nest tug t he re , but no Casp ian t e rn  or r i n g— b i l l  id gui I ni-st s were found

109. As the  nucleus o I the .i r eo 1 onv • the g laucous—winged /nc’s I ‘ ru

gulls used approximatel y 10 l a rge  driftwood logs (Figure I 6 ’I .  Ei ghts’

p -c r i - o u t  of  t he  l it ’s Is wore c o n c e nt r a t e d  en 0. 2 ha of t lie t-x post’d sand

The absent-c of growing vogel at  Ion en the  I sI and rt ’ stilt ed in gull s us jug

d ry , w i n d — t h r o w n  e v lg r ass  fo r  n e st i n g  m a t e r i a l .  Ecigrass  nest s  wer e

I I msv and super t i c  I a I , and were c l e a r l y  more exposed to the cI omen t s

than nests in  o the r  g ul l  co l o n i e s  examined.  Nt ’st lu g  pa i r s  were gre .u t l v

~i I armed i-u~ cot env d i sturbance and m t  r asp ei-  If ic an t  ,i ge -un i sm ‘~‘a s not  i cc , u lc  l v

greater t itan on ot tier is lands studied. Three east’s of egg prt’d.it ion were

cci ) scrVcd . Only eig ht chicks w in - counted among the Q8 nes t s ;  the  rest

t e n t  a (t i ed eggs. Wit li e it was not Icoss lb li’ to mon [to t  nest  lug  success

produc t lvi t v was probabl y low when t- cnipared wit hi other cc cl oii I es st uti l i d .

B S

— - -—- -— ---~~~~~~~~~~~~ - ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— - - -



F 
- 

‘

~- ~~~~~~~~~~~~ 
—- --- - --——-,--

~~ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ _____ _

‘1--

F -  
7 -

Vege ta t ion  at__the ~~~~~~
110. There was no vegeta t ion on the island and the nesting birds

used any material remaining from tides and storms that afforded prott’c—

tion from shifting sands. In general , th i s  cons is ted  of d r i f t  veg e t a t i o n

and beached driftwood logs.

D iscussion

111 . The phy sical and b iolog ical charac ter i s t ics of Pine island

provided only a marginal nesting habitat for seabirds. Increased sedi—

mentation could improve island stability and facilitate the estab li - ,h—

ment of permanent vegetation. This would further increase stability and
provide nesting material and cover for breeding birds.

[12. Because of exposure to waves and tides , the island undergoes

per iodic  inundat ion.  Gulls and terns are vulnerable to these physical

forces , especially during the nes t ing season , and species composit ion

and p r o d u c t i v i t y  of this  island are expected to vary s i g n i f i c a n t ly  f rom

year to year .

113. By 30 June , hatching was well underway in other colonies

studied. The fact that only eight chicks were observed in 98 nests on

Pine Is land at  this time shows that the nesting schedule on this island

was considerably later. This may have been an effoct of the l a c k  of

vege ta t ion  and general  exposure to physical extremes.

Wil lapa  Bay, Gt~ E~wder Isian&l

P hy s i c a l  characteristics

114. Gunpowder Island , located at the mouth of W i l l a p a  1~av (Figure

15) near Whaleback Island , consisted of about 27 ha t’f sand and exhibi ted

little relief. The west end of the island was wide and the I sland nar-

rowed toward the east end , which was in effect a narrow peninsula.

Gunpowder Island -is the produc t of natural patterns of sand depos i t i on

res ult ing f rom t idal pa tt erns and the a c t i o n  of waves generated during

winter storms .
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Habi ta t  descrip t ion

115. Habi ta t s  found on this island included a beach, grass—herb ,

and a storm tide plain (Figure 17). The beach provided a significant

intert idal  feeding zone, whereas the grass—herb and upland storm plain

provided nesting sites for breeding gulls. Terns nested on a sand spit

extending from the northwest of the island . Table A4 , Appendix A , de-

scr ibes the re la t ive  densities of plant species within each habi ta t

type.

Colonial nesting species

116. Colonies were first observed during aerial reconnaissance on

30 June, but foul weather prevented field observation until 21 July. At

this time, nesting colonies of Caspian terns and glaucous—winged/western

gulls were found . The tern colony was located on the narrow spit extend—

ing southeast from the island (Figure 18) and consisted of approximately

100 nesting pairs. Nests were not counted since colony disturbance was

— 
expected to result in significant mortalities. Twenty chicks were ob—

served in addition to fifteen recently fledged young. It was estimated

that approximately 75 young were successfully fledged from 30 nests.

117. Approximately 1000 glaucous—winged/western gull nests were

observed on the main body of the island. Nests were counted from one

point within the colony and the number compared with counts of adults

near the colony . No eggs were found ; all chicks were approximately half

grown and not fully fledged . Three tern nests containing eggs were found

near the edge of the gull colony .

Vegetat ion at the colo~~~
118. Two vegetat ion transects, one in each of the two pr imary

gull nest ing areas ( the  tern colony was wi thou t  v e g e t a t i o n ) ,  demons t ra ted

that  Gunpowder Island supported only four species of plants (Table Ib).

4 The nor th  colony t ransec t , running 150 m southeast from the west end of

the island across the g ras s—herb  h a b i t a t , inc luded a l l  four  s p e c i e s :

American searocket , American dunegrass , European beachgrass (An~tt oph11a

arenaria ), and sea pursiane (Honkenya peploldes). Searocket , the most 

- 
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ii
Table 16

Vegetation in the Gull Colonies

of Gunpowder Island

Importance Percent Cover Percent
Life Form Species Value Mean Range Frequency

South Colony

Gra sses American dunegrass 137.7 1.5 0— 75 4

European beachgrass 62.3 1.1 0— 80 1

Herbs American searocket 161.3 4.9 0— 80 18

Sea purslane 38.7 1.0 0— 40 5

North Colony

Grasses American dunegrass 189.8 7.0 0— 50 31

European beachgrass 10.2 0.3 0— 15 2 

~~~~~~_ _
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common species, was found in 18.4 percent of the test plots and accounted

for 4.9 percent cover. European beachgrass was least frequently found in

the transect (1.3 percent) and accounted for only 1.1 percent cover.

119. The second transect , 100 m long across the storm tide plain ,

passed almost exclusively through American dunegrass (Figure 19 and

Table 16). This species occurred in 31.4 percent of the test quadrats

and accounted for 7 percent of the cover. European beachgrass played an

ecologically minor role in island stabilization , exhibiting less than 5

percent cover and 5 percent frequency. Apparently , the distribution and

concentration of vegetation were adequate for large concentrations of

gulls to produce young.

Discussion

120. Gunpowder Island appeared to be the most dynamic of the

islands observed, probably because of its proximity to the open ocean.

The primary gull colony near the west end of the island was protected by

a sparsely vegetated dune system. The secondary gull nesting site was

also within a vegetated region. The colonies appeared fairly successful

during the single visit and it is believed that productivity was high.

121. The tern colony, on the unvegetated spit, appeared to be

maintaining a tenuous existence very close to the summer high tide line.

Unseasonably high tides may have inundated this site and affected nesting

productivity. The three tern nests near the gull colony were probably

renesting efforts and may have been from pairs which unsuccessfully

nested on the spit.

122. Should the island stabilize and become more densely vege—

tated , increased gull nesting habitat would be provided . Terns would

probably continue to select unvegetated beach and spit habitat , but

would choose other more sparsely vegetated islands as colony sites if

these preferred areas are not available on Gunpowder Island.
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& t i ~ ’s  i i .~ r h t i r  , R e u n t  c I s  I . t t i . i

s I ca l t ha i. t r I st  i .‘

I! . I .  1~ I . iud i s  In  t h. C t t in I n:t I tiav I g~t t  I on ch anut ’  1 oF

h. -IL1 i ts R I  V. F sou h ol t lie t i t  v o I l t i q i t  I am ( F I gure  20) . On a ()

‘..~~ r . tp h i c.i I map • i t  ~~~~~~~~ r t .I as ~i broad ova I I s l a n d  • wher eas  I n  1977

was  .‘ I onga eti • 1.1 rgt’ I v  5 .1 r e s u l t  ot  d r edged m a t e r I a l  d e p o s i t i o n . A

t , t r c t , r. ’c t a n g u L t t  ~ .t t I t u g  pond I or p aper m i l l  w a s te s  I s  lo c a te d  w i t h i n

t h e  ~. i 1 t e r ot  t he  i - . Ia t i d .

I L t I ’ i t  a t  desc i i ~‘t Oil

-‘ .. . ILi l i  I t  at  s o t Rt ’nn I e 1st and ~t re I dent  I t  t ed Iii  I - i  gi t  i t ’ 2 I . The

. . t s  t . i l ~l o t  t ii . ’ I I and i . -~ ent  I v  had dredged m at erial d ep o s i t e d  on I t  •

and he re ’ I tire ’ ~‘e~~e ’t at  L o u  w. is a C a ve’rv c _ u  r I v so r .t  I s t  age .  F: ) st ’wi t t ’ I~~ Oil

t it . ’ I .-~l a u t t I  • v ’got at  i on was  q i t i t o  diverse , with h i g h  tt i ~I low sa l t  marsh

ti . t i ’  I t  a t  s s ur r o u n d  i Lig t ho I si and and a s m al l  I ro~ Iiw~t t or  m a r sh  I oc at  eti at •

1w Wi ’ s t  t’tid . Tht ~ I rosliwa t or marsh  w~ s su t rounded by a we ’ 11 — .1ev e I oped

st  an~I .‘t  red a I do r . A mud I l i t  .i round t h e  is  I and was gene r a l I ~ u n\ ’ogo—

at  ed • b i t t  I L I Some’ a r t ’.ts s u p p or t e d  low dons I t  i t ’s ot b rass  b u t t  on

( C o t u I~t coron op i I o l  L i )  and g l z t s sw o r t  (S.i l I t - o r n L i  v i r ~~I n i e ’a) . T a i l o  -\5 .

A p p e n d i x  A . l is t s t h e  spec I os and r t ’ 1 at  ly e  dens! tv  ot veget at  ion w i t  i i i  n

each h a b i t  . tt  t vpt ’ .

C at  ion

12 . Four vt ’got at  ton t r an s e ct s  were examined on Ronn i t ~ I s l a n d  and

art’ shown in  F’ I gure’ 2 1 . The lower sa 1 t marsh was submerged at  l i t  gh t Ide

and was domt n at  e d  by Lv ng by s sed ge’ or t Ii r oe—square  b u l r u s h  (Sc i i p _us

amer t eanus)  and seas I t ie arrowgr ass ( T r i ~~Io ch  In  t i i a i l t ima  ‘I . The sIn g  1 o

ve’getat  Ion I aver  ol the  low mars)~ had cover  ranging from 80 t o  100

percent (Tab les 17 and 18).

I 2t .  . As shown in Table 19 , tht ’  h i gh S a l t  marsh had as codom t n a nt  s

t u f t e d  ha t  rg rass and c reepIng ben t grass , w i t h  bo th  spec le ’~ c over I n g  81)

to 100 percent  o I t he  sample p lot s .  The h igh marsh was I n u n d a t e d  on l v  a

mhhw. Par t  of the south  s Ide  of the i s  I and was covered w i t h  a w i d e  be l t

77
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In
Table 17

Marsh and Dike Habitat (Transect 1) Vegetation

of Rennie Island

Importance Percent Cover Percent
Life Form Species Value Mean Range Frequency

Gra ’~ses Creeping bentgrass 139.4 19.3 0— 95 37

Tufted hairgrass 54.5 6.4 0—100 17

Reed canarygrass 6.1 0.3 0— 10 3

Rushes Common horsetail 200.0 0.1 0— 5 3

Sedges Lyngby ’s sedge 200.0 23.9 0—100 40

Herbs Seaside arrowgrass 54.8 2.4 0— 30 23

Brass buttons 53.6 2.3 0— 20 23

Birdsfoot 17.8 0.9 0— 25 6

Shore orache 23.2 0.9 0— 10 11

Old—man—in—the—spring 15.2 0.7 0— 20 6

Pacific silverweed 10.3 0.3 0— 5 6

C~inadian thistle 10.3 0.3 0— 5 6

Curly dock 10.3 0.3 0— 5 6

Common thistle 4.5 0.1 0— 5 3
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I’ab l e  18

b. ’ . t c t i  and 1.0w M arsh  H a b i t a t  ( t r a n s e c t  2)  \‘e~~t ’t ~ i t  ion

of Renn ie  I sland

i m p o r t an c e ’ I’e’r c o n t  COVe ~ L * P~’t ~~ct i t
l i f e  F’on~i Sj !~ cies  Va l ue 

- ~Ioau 
- - 

R~li1~~e ’

t ra sses  Amer i c . t t i  d u n eg i a s s  200 . 0 11. 1 0— 80

Sed.~e’s l i i re~’— se iu a r e  bu l rush  18 ~~. 1 l b .  I 0— 90 27

I . V I i g b V  ‘ s sed ge ’ lb .  ‘~ 0.2  0— i’

Herbs Amer loan  s e ar o c k et  10 ~~. 9 h. •. 0— ti0 2 7

0 lel—m ati— in— the— SI) r ing  lb .  1 0. q 0— 20

Rra ss  b u t t o n s  1-. . 0 . 7  0— I~
Se’~i5 tde  ar r owgras s  2 7 . 1 0. 7 0— ’r I -~

larrow 20 .0  0 . 7  0— 10

P 14 ’k le ’weed 9 . 2  0 . 2  0—

.
~ 

i . u i i t  vet  011 . 2 0 .2  0 ‘
~

* I’ : ‘I ’ rae - e’
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~t et ~i t  I . i t  • I c ’~ . ~L t t ~ d,~ , i t id  i~ik ~’ I.tt’ t t . . ~ (i’ i . i i i s~ ’~’t  1)

V ~ ‘ ~~~~ t t t t o i i  o I Re ’uu Ic  1 s I .tud

~~~~ i t  .uic o l’~’r c e t i t  Covt ’ i l~ ’ t’ ce n t
1, 1  t o F’o i r i  Sj c c’ t c ’s . \ , i l u c  ‘tc ’~t~t ~~~~~~~~ i L c ’~ L l k ’ 1 l ~~

\

~~t , L 5 S e ’5 I’u t  t OO li~t t t g i ~ iss 1 10.7  ‘ 2 0 — 1 0 0  ‘5

~~Ft ’ e’i’ t u g  heutgt . iss -4 ~~’. C’ t~ . ‘) C ’— lOt ’ 1

t ’OflUflOti \s’ t v e t  s ia  sS 12. 2 . 8  0— ‘ , 1

k.it ’l’ t t t  001 r’’ ~ ~‘c’C~t ’LI  .0 1 . -. 0— ..-
‘ is

Rtis l i t ’s R_ t It t o  t ush  -‘00. 0 1 . -. C’— !~C’

200 . C’ ~~~. I C’— ~~~‘

1k’ rhs  Ca i t  a i i  7 . 2 - -, C’ — SC’

Brass  b u t t  ~‘iis “2 .  I I .  1 0— 10 1 -

Se.ts ide ’ ,i i’ row~~ t . t ss  i t  . 1 0 . -i C’ - ‘ S

I i~’ L I e ’we ’e ’eI -‘ • C’. C ’— ‘ p

r . .
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of Ur i t  t woo~i • whi ~li 0 ‘Xc ’ 1 LidO tI Vt ’ e~t ’ t .it i oil . Beti itid t lie ’ 01 i t t  WOO ~i w a s  .i

p rot e~’ ted :one’ • w i t  h t u f t e d  it ,i i r g i a s s , some ’ St un t e d  t e d  a ld e r •

. I S S c ’t I 00 l i t ’ L ’b~I~’ e’, ’tLS  \ t ’ c~t ’t ,u I on • ,\ l’oi’ t’ow p i t  a~’~~t t m t t l  . t tod I reshw .tt  c i  and

was I I oodc d . i t  h i g h  t j de ’S ; t lie \~‘ ,Lt e t was usua l l v  b r a c k  t sh . ~~.i 1 t t o  ru sh

(. l u n c ’us l.a I t t  cus  ‘~ • t a b t ’  i t  t oot  ~‘o l \ r o e~oti  I, I’ c’ 1 \ ‘t ’ c’tZOtl his ’tlSl ’ t ’ 1 t c l i S t  s ‘1

~‘i i ~~ i , i c ’ i t ’ l I s t  i L ’ spec i os. The’ d i k e  was a ~IIsturhee1 hah i tat

o l i . t t a c t  c r1  . t ~d by t s c ’ to  I u I t ’e’ e’ l a v e t s  ol h e t h  and shrub \ ‘egt ’t .11 tOi l  I, l’ at ’ le

2 0 )  m a d e ’ up I at- .~e lv  ot exot it ’s su c h  as t ’ t t i . tj  t . i t i  t h i s t l e  C I rs i Ufl I .1 U V O L I S e ’

e ’vt ’t’~~r e ’ ’tt b l a ck h e ’r rv  t, N t i b u s  i . t ~’ i L i i , t t t i s ’
~ • I l i m a l iv , t i i  b l , I ~’kt ’t’r r \ ’  l~~ _

S0~ ’ l o t )  • ,ind a lso  common I io t ’Sot  a t  I il~~u t  Set tim , i t V t ’ U S e ’ ‘I . ~h i s  , i t ’ t ’a

inc luded  some ’ ~l t e d . ~ ’d mat or t a t .  A s m a l l  dunk ’ sv s t  em e’X 151 t ’si at  t he w e st

end ot t he is  1 and w i t  Ii ss ’me ’ }Iookc r w i  I i  ow Sal  I X  t i ooke ’ r i at ia  ‘~ grow t ug on

p t h~’ s,t ndv

I Sc ’ t L S S t s ’ii

1 2 ‘ . Al t hioug li c~’ 1 on i , t l  se ’~ t i ’ I rd s d i d  no I ties t on Reun ~e ’ i sl and

the’ i s l a n d  is  im1’~’t t  a n t  as a h o s t  i n .~ and v I ~ i t  , tt  t on ~ i t o  I or a is’ide ’

~‘a r i e t v  C ’ t  sho r e b i r d s  .iiid ~‘ . i 5 S e ’i t t i0s . ~‘ t 0 t . i t  I t i ~~ ~tti d w i n t e ’r t t i . ~ s i i or e h i r ~1s

i t ’ S t  • t o o st  , and I .‘ed t f l  \ .11 1 Ott S ~~~ i t  Jt  S o t  t h~’ 151 .ind • I t i C  1 Lt d I t ic ~ t lit ’

pa~’e t  L it  11 i~ . I s t e ’ so t  t 1 t u g  ~‘ond ti ~~ ! t h e  ex t  o i ls  l t e ~ mud t’ I . t t  a l on g  t ilt ’

r t ’r im et e r  o~ t h e ’ t , U L C !  . \~‘~t m , ,  1 l i l t ’ 1. I t t ’ i t  oi ’- 1 ~‘.‘d ,mj  h e ’St  I f l  t i l e ’ pond

and t lit’ s h a l l  ow •‘ x ’o  ‘~,‘d ~~~ r s l i t  , l t t ’ ,i ‘ t i s t  We’ st  o I t h ’  ih.L in  i s  I :iiid i t ’ c ’ 0 t V t ’s

t ’spcc t . i l l v  111.1, 11 t I ’ ~ e ’ b t  w , t d  i n c. l ’ I  i d ” , .~L L I  ~~ and t o r u s .

128.  11t ’ i s  1 and t 5 I tO I i t  ke ’ l v  t o be i i S t ’ti .IS a Ut ’S I lug  s t t o  t or

w a t . ’ rh i t  0 ‘~ in  t he’ ne ’a t I n  t LI I ’ .’ ~‘c ’ l i t  “0 01 t lie .tdv . t t i ~’ ~‘d sti t ’ c’e s~ i I On.i I st a go

0 1 v e ’get  at  i t ’ll ; absc n~- t ’ o t  b~ ’ ,t~ ’l t , , ( t t n t ’ • m d  ~~t a s s  t a b  I t a t  t v i~e’s; ,ind i t s

s t is~’t ’ t ’  t i b  I lit v 
~~~~ httman d i s  I i i i  ~‘ , , t I C  0 . l x  t ’ f lS  i on 01 t h e ’ I ow and up I . i t i d

mat’ sh a reas  by t ht ’ Ot ’ ~‘o s i t t on o f  .1 t-~’~i go~i ma t  c i-  i a 1 s on the ’ west  e’ I’ll otid o

t he  i s  I and would  1 1 1 0 1 0 , 1 S t ’ h .it’ i t  at  I or iii I gt ’ atit  and w i n t  et l u g  hi ids

8-. 
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Table 20

pike Habitat (Transect 4) Vegetation

of Ronn ie Island

Importance Percent Cover Percent
Life Form Species V a lu e  I~iea n Range Freq uency

Grasses Common velv etgrass 124.5 45.6 0— 90 63

Reed c ’u a r v gr a s s  63.2 14.4 0— 80 50

Creep ing bentgrass 12.3 1.2 0— 10 13

Rush es Baltic rush 121.1 12.5 0—100 13

Common horsetail 78.9 1.9 0— 10 25

Herbs Canadian thistle 83.1 3.8 0— 20 38

Common thistle 54.7 2 . 5  0— 15 25

Old—man— in—the—spring 34.8 1.9 0— 15 11

Himalayan blackberry 27.4 1.2 0— 10 13
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( t ~ i ’s I( ar b oi’ ,~,, Hal f Moon i s l a n d

I ’ l i y s t c ~~l ch ar a t - t .,’r t st  los

129 . Ha If Moon I s l a n d , shown Iii F t gun ’ 21) • I Ic ’s l u s t  ( t i  t lie ’ we st

01 Moon Is L a n d  , a pen I nsu 1 a t ’om i it i se ’th o I d re’elge’d mat or Ia 1 t 11:11 I s  t h i . ’

site ’ ci f llowe’rmau Fit ’ Id an ;i I rport . h a l f  Mt ’on i s  roug h t  t’ c l i t -u i i t ’  • and

a t  h i g h  t i de ’ covers aheii~~t 7 h a .  It i s composed pr (m ar  ( l v  ol di  .‘d ge ’cI

sand cii ’ pos i t  .‘d I rom I 91 1 t hr o t ig l i  I 9 / -i . The I ow I si .‘inel o xii i i i  i t  s I i t t  I.’

I opograph ( e ~ Fe ’ lie ’ f title1 Is v t t ’t t i a  l i v  t Oll t I gi le ic is  w i t  Ii t lit ’ ma lii i ,Illeh at  low

t i t l e .  t h e ’ f n t e ’r v e ’n L u t ~ mu d t  l i t  is i lot  o.i’: I iv Er .i~ ,’r’ s.’.I •

litih it at desy r I j i L t  on

I 10. ‘1’lte’ most . ‘~ ‘;i ~ j ’ I , i L o u  - ‘ I . ‘a t l i r e ’  .‘ I t Ito I sI and w , i  t ile ’ ,iI ’titi ~I t in

dr  i t  twood c over  l u g  much c i t  i t  , w h i  .hi ‘:ii.~g.’st .0 t h at  t h .’ t ’ l t t  i i , ’ i s i  m c i

w as a itt rge st ei r m t Id. ’ p 1 . t  iii . I t  gti i ~ 2. ’ dc l i i m . ’ . m  I “s tile’ ex I t ’ll t ~‘I l b  is

hi a l i t t a t  m i l d  shows i ii. ’ Io.’.tt iou 01 two sm :i I I ~i,t ,:s— lie ’rti Im: tl ’1t at t V I it ’S . i i td

an ext  ens 1k’ .’ tt ~ t o t t  I 0.1 I ‘~~,L l . I  t l i t

1 Ii. ~‘l ,mnv .1 tv •’r’t, - t vp . ’s ol p h a i t I  w. ’ t . ’ oi’se ’t t ’ , ’d on t i l t s  1’hvs l o —

g r a p h i c a l l y  s i m p l e ’ i s I . i i td  i.,l .1.~ ~m ’~ Ai’r.-ii , l i x  \ )  • ‘t , i i , v 01  t li t ’ spt ’e ’ I o ~
we’ r e’ foe t n el Ill b.’t It —.t ornI t i d e  ‘ l a i n  and ~‘. m i ’ ’ ’- h o t  I ’ lt.ml i i t  at . bu t  ~‘c. ’u i’red

at cii I I  t ’r e ’Ll t  d. ’t ts  i t  L o s .

\‘e~~e t , i  ( ion

1 12 .  ‘rite’ Vt ’gt ’t it I t i ll  ( t i l l  5e ’t ’ t t ht ’ot igi i  gl i s s — h e ’l’b , st cirm I ( .1. ’

p l a i n , and sand I I at hal t  it it s be ’i-i I d.’ so F (bed t he p l a n t  t-h ar : t~’ t or 1st l o s

across t h e  i s l a n d  ( T a b l e ’ 21 ) . ‘l ’hie ’ d i v . ’ t - s  i t  v was pr ob ab It’  due ’ t o  t l ie ’

i s i  and ’ s e’OflS ide ’r ab I t ’ ci 1st  :111cc ’ from t he ’ open se’:i • wh l e ’li t ’x~ ’ 1 t id ed i t  f rom

pe r iod  Ic de stru ct (we In (nleI ,tt ( t ill l iv waves .

I l l . Croe ’ p lug be’~ t g oass , a 1 t liotiglI colllmeiti in  t he st e’rm t I do p l a i n

12 perce’ui I’ r e’que’ncv , 10 p. ’ re ’t’n I L ’ove’L ’ ) , exh 1 1 1 1  .‘cI t Ii.’ g i . ’a It ’S I c ’,’lle ’e’n—

t r a t  I elliS w i t  h i  ii t he’ h i t  e’r (or  U p l a n d .  Here I t  : ie ’ c ’ eMif l l t ’ ct I c i i  t i p  t o  8()

r . ’ e ’ii t ci I t he ’ c ove i’ and Was observed I n  87 per t -ou t  c i I I he’ sauu t i  i t ’ p l ot  it

Amer 10:111 se ’arot ’k ’  t , a it hough ohst’rve’eI over t i  gl’ t ’~ i t c i  por t  I t in 0 1 t I to

tot a I t ransec t ( 14 po i- c.’tt t 0t I Ito p l o t s )  , :me ’e’eiunt e’d I .‘ m an :i\’ e ’ ra ge ’ c ’OV i ’ l ’
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Table 21

Vegetation of Half Moon Island

Importance Percent Cover Percent
Life Form Species Value Mean Range Frequency

Grasses Creeping bentgrass 128.3 10.0 0— 80 32

American dunegrass 57.5 2.4 0— 30 24

Tufted hairgrass 14.2 0.8 0— 15 5

Sedges Three—square bulrush 145.8 0.5 0— 10 5

Lyngby ’s sedge 54.2 0.1 0— 5 3

Herbs American searocket 104.1 6.6 0— 45 34

Beach pea 25.9 1.7 0— 30 8

Shore orache 17.6 0.8 0— 10 8

Sheep sorrel 14.7 0.5 0— 10 8

Yellow dock 14.7 0.5 0— 10 8

Pacific silverweed 13.8 0.4 0— 5 8

Brass buttons 9.2 0.3 0— 5 5

Trees Hooker willow 200.0 0.3 0— 5 5
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of only 6 .6  percent .  I t s  primary d i s t r i b u t i o n  occurred wi th in  the storm

t ide plain and sand flat. American dunegrass, the third most prevalent

species , occurred as scattered clumps throughout grass—herb and storm

t ide  plain hab i t a t s .  I t s  sparse cover was low when compared w i t h  the 80

to 100 percent cover for t h i s  spe ’c i e s  on o the r  i s lands .

Discussion

134.  Half  Moon Is land d id  not support nes t ing  colonies of gulls

or terns in 1977 , but it I s  conceivable t ha t  i t  may in the  f u t u r e .  The

locat ion , s ize , and unique d i s t r i b u t i o n  of creep ing bontgr a ss , sea—

rocket , American dunegra ss , and other h’ss numerically important grasses

and herbs indicated that this i s land  had the essential characteristics

for successful gull  and t o rn co lon iza t i on .  However , i ts  location a dj a c en t

to a primary shi pp ing channel , and i t s  r e la t ive ly  great distance f rom

the sea , may combine to counter these advantages and make it u n a t t r a c t i v e

as a nest ing si te for those seabird spec ies , especial1~’ if  other habit-

able islands a re avai lable.

1 3 5 .  Half  Moon Island has been primaril y used by feeding and

roosting shorebirds and , to a lesser extent , by loafing gulls , terns ,

and some wate r fowl .  Tens of thousands of migra t ing  and win te r ing  shore—

birds have used this  I sland and the nearby f l a t s  north of the west end

of Bowerman F i e l d .

~j~~,ys Harbor, Sand Is land

Physical characteristics

136.  As shown in Figure 20, Sand Island , about 8 km due west  of

Half  Moon . l ies  nearly in the center of the north bay of Grays Harbor.

This island and i t s  neighbor to the north , Goose Island , are of recent

geolog ic o r ig in , neither island appearing on a 1 9 1 3  topograp hic map of

the reg ion . Both were probably created from Increased sed imenta t ion

resul t ing from the construct ion ea r l y  I n  t h i s  centur y  of the north and

south j e t t i e s  at the entrance to the har bor.  The shape of Sand I s l a nd  i s

cons tan t ly  changing, but I s a l te red  p r i m a r i l y  by w i n t e r  storms ,

90
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137.  The island is or iented  p r i m a r i l y  east /west , w i t h  a north ern

extension at the west end and a narrow eas t /west  bar running east from

the north extension para llel wi th  the main body of the island . The

m a j o r i t y  of the substrate is sand .

Habi ta t  desc~~~pt ion

138.  Th e distribution of Sand Island habitat types is shown in

Figure 23 and vegetat ion abundance is l is ted I n Appendix A , Table Ai 1 . A

d i s c r e t e  and well—developed area of vegetation bounded by a dune on the

west made up the east end of Sand I sland . The central  area was covered

w i t h  grasses and herbs and some dr i f twood . The terrain of the  northern

part of the island consisted of gent ly  rol l ing hummocks sparse 1~’ co vered

by grasse’s. I t  is here that many gulls r ested , and the  vege ta t ion  at t he

height c c i  the nesting season was compressed by the g u l l s .  T h i s  e n t i r e

area was used for nest ing by western/glaucous—winged gu l l s .

Colonial  nest I n& species

139 .  In 1977 an es t imated 800 to 1000 paI r s  of wes te rn /g l a u c o u s —

winged gulls and 1700 p a i r s  of Casp ian tt ’rns nested on Sand I s l and

• (F igure  2 4 ) .  Five v i s i t s  were made throu ghout the season to dete’rmine

populat ion s ize ’ and ne ’st in g s ta tus .

140. On 22 May,  66 gull nests were observed In a r ep resen ta t ive ’

portion of the colony (Table 2 2 ) .

Table 22

Nest S ta tus  of Cul l  Colony, Sand T s l a n d . 22 Ma j 977

C l u t c h  S i z e
0 1 2 3 T o t a l

Number of Nests  11 9 19 27

Percent Active Nests 20* 16 34 49 ——

* Pe rcent total nests
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:\ssumtng t h a t  10 ( i e t ’ e’ e’f lt  (ti ) c i t  t he  a ct Ly e n es t s  cot~s I sLed ot t w o— e g g

c lu t ch o ~~, it appeared t hat  egg L iv ing  was comp lelt’ in I I nests eir

pe ’r cont  of the’ to ta l .  La y ing had probabl y been in i t  h a t e d  in  a L l  ac t  i c e

nests by t h i s  t ime .

1 4 1  • Of the ’ 66 n e s t s , IS n es t s  r ep r ese’nt in g  a similar c lut e’it  S i . ’ . ’

d l  st ribt ~ t j  on were marked ,lt lct  ohse’rve’d et eu r tug a subse ’que ’ut v i s i t  on 14

June .  ~ y t h i s  t ime , nest ing s t a t u s  had progressed .is shown in Tab l e ’ .‘ I .

Only one two— e ’gg e’ I t i t ch  r .’nt ,t i tied ; t h e  et h e r s  and ,c 11 prt ’v b u s  on e—. ’gg

c lutches con tained an add i t  ional  egg.  E t g h t  ( 4 7  perc ent ) s i t  t u e  17

act  lye nests  had begun to h a t c h .

142. liv 14 July , 1 month  later , oIl I c 4 (21 p er c e n t )  s i t t h e ’ 17

ac t lye t l e ’sts s t i l l  contained c i i i  ok s , and 1 nes t  s i t  th re e ’  eggs had not

hatched . Twelve nes t s  cou ld  not  he I oc~~t ed . .\ 1 I c h i c k s  ob serv e ’ei t in t ltt ’

i s la nd were more t h an  h a l t  —grown • but  none l t . t t i  I I e’ci gt ’cI . lk~s’t ’vt ’ r , by t h e ’

t i m e  of the’ next  v i s i t , 17 August , I lo d g i n g  was e’of l iplete .

14 1 . E g g — l a y i n g  was we’l 1 ut lde ’rw ~1’s’ i i i  tile ’ ( ‘~t sp ian t c ’r n co lonc ’ by

the f i r s t  v i s i t  on 22 Ma x ’ (T a bi c ’ ‘4’) . P i ght  e’g)~s wore p1 pped ,ind øiie ’

chick had just hatched ne’ar the  e’dge ’ of th e ~‘o lon~’ . ‘I ’hesc ’ ci ,t t a iflel A c t t  Oci

that a p p r o x i m a t e ly  two t h i r d s  el the colony had c o m p l e t e d  egg— I .ii ’ i t lg  .iti ~l

hatching was just beg inning.

1 4’~ . i,)f t he  22 c) nes ts , 10 wo re I ncJiv t ckual lv  mark ed and ~ch i s ~ ’ rvod

d u r i n g  the  n ex t  v i s i t  on 2b M a y .  At t h i s  time’ , a t eam c i t  ci lisc ’t ’ ve ’i s  ‘

counted 1 7 1 7  tern ile ’5t 5 on th t ’ i s l,t tlc L man\ ’ c it  t he  young had l l a t c ’hle ’d and

the huge mobile’  groups o t c’ht I eks p ro e lud ed an\’ p r e’c iso c outi 1 s . t~ I t i lt ’ if)

nests  marke d 4 d ay s  e a r l  h e r , I had at least elne less e ’gg .  2 e’e nt a (n e d  .t

recent lv  hatched cl lt ck • and 1 t ie ’St had d i sappea red . Fi te i s  , i t  l t ’ast 7

perc ent ai~d perhaps  as many as 17 p erc ent  of I hI t ’ t i e ’s t 5 hiat t  begun ha t  c l i—

I ng.  No add i t  len t i l eggs had been I a Id

145. Three’ w~e~k~ 1 ,ite ’ r ( 1 4  ~l titl e ’ I , a l m o s t  t i l l  eggs had lt , t  I e’ilOe j ,itid

t h e ’ e’h lck s  had l e f t  t h e  ne ’st , On 14 , l t u l y , i i  n e s t s  ( meist W t t l l  t w o  Og g5 l

were lo c t i t  ed west of t he  pr im ar v  nest I ng , i r e , t  . .\ r e ’pr esel lt  at  I v. samp li’

c i t  t ern  (‘h icks  was a I so tibse rved . Ot 1 _‘ I \ ‘ o tu t l 5  • 90 we rc’ c’ at  t ’c~s ’ F I .~e ’sl as

I arg o , 1 S were medium , ,in d ii we’re s t i l l  et~ wn~’ . 1 1  o ct ’11 dead e’h i c  ks s’.’ i t

found t hroug liou t the  cc i i citl\’ , i l l s i  s il l. ’ hi _ I t t been t ’aui ~I ed
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Table 23

Status of Marked Nests in the Gull Colp~y

on Sand Island, 14 June 1977

n Chicks/Nest
0 1 2 3

i.i 0 1 2 1
S
0)
z 1

1 5*

3 7

* Pipping

Table 24

Nest Status of Tern Colony on

Sand Island ~~ 22 May 1977

Clutch Size
0 1 2 3 4 Total

Number of Nests 1 6 67 150 5 229

Percent Active Nests * 4 3 29 66 2 100

*perceflt total nests
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l- ~n . By 17 .\ugus t  , approximately 121) [li ghtless young remained in

the c’ s ’ ls ’Llv . S i x  n e s t s  c o n t a i n i n g  eggs  we ’re also fo un d  and 50 dead youn g

(5 handed~ were o b s e r v e d .

Vec~t ’t t i t io n at  t he  &‘o iori V

I ~7 . ‘Ferns nested throughout the sparse Iv vcge’t a t e .-d st o rm t i de

p l a i n , hu t  we ’re most numerous  w i t h i n  the  g r a s s — h c ’rb h t i b i  ta~ toward the

SOU ’ tlWe ’St end of the  i s  lau d ( F i g u r e  25 C u l l s , on t h e  o t h e r  hand

n es ted  en the h i g h e r  e’ l e v t i t  ion dune and g r a s s — h e r b  h a b i t a t s  ,tv a i lab l e  t t t

the  n o r t h e a s t  sec t  ion of t I-to i s l a n d  ( F i g u re  2 h )

l4~~. The vc ’g e t t i t  1(111 t r a n s ec t  t h r o u g h the  Sand T~~.1 t t u d  t er n  co b u y

showed c ’l1 I Y t is ’O p l an t  511Cc’ L O S , Amer i c an  dun egrass  and Am e r i c a n  s e ; tr ocket

w h i c h  wer e  ap p r o x i m a t e  lv  e q u a l  in di st r ibu t ion and abundance  (Tab I c ’ 2

Clam sht’l is and sand o c c u p i e d  much of t h e  u n v eg et a t e d  remainder  of the

c’o 1 onv s u b s t r a te .  The m i x  of v e g et a t e d  t o  nouveget  at ed  s u b s t rat e  at the

~‘s ’lo i iv  sugge s ted  t h a t  the t o ru s  may have se lec ted  these c h a ra c t  en st  ic s

f o r  b r e e d i n g  areas .

149. The gull c o l o ny  v e g e tat i o n  t r a n s e c t  d a t t t  ( T a b l e  2 S )  show

tha t d d u n egr a s s  c5’, i s  the  d o m in a n t  p lan t  over much of t h i s  area , w i  i i i

creeping bentgrass becoming verY prominent well into t ile c o l o n Y  . ir e ,t . A

number of herhaceous  spec ies  were also found  th roug hout  the c o lony .

1 i scuss  ion

150.  The V e g o t at  ion of Sand Is land was q u i t e  s table and w e l l  p r o—

I e c t e d  from a l l  hut  the  most  severe  waves and weather , and t hus  a f f o r d e d

in  i dea l  co 1 ot t ”  s i t e ’. Some veg et a t i o n  was re qu  I rt-’d for sue ~‘ess fu  I g u l l

Ilest lug , as m d  I c t it ed  1w the presence  of Amer I can dctnegi’ ass , creep ing

h e n tgr a s s  , and o t h e r  spec ies observed in the  ce lon ~’ . The re Lit i 011511 i p of

v e g e t a t ion  to gul l  n e s t i n g  and n e s t i n g  success , h oweve r • i s  d i f f i c u l t  to

q u a n t i f y .  I t  appeared t h a t  the p r i m a ry  nes t  ing areas  of t h i s  i s land were

n ot  si  gu l f  i can t  1 v re ’ I a ted  t o  v e g et a t  ion , but  r at h e r  to p il\’ S i cal p r o t e c —

t I 011 a I fo rded  by the  dunes .  Anc ’zis Of l i e t tv  l o s  I i- t es t  lu g  det is i t  V were 1-ha r—

ac tor  I :~‘d by worn and thinned vege tat ion.  Nests In sparse’ vege t a t  j di ll

wet - c f r e q u e n t  l v  h idden  among logs and d r i f t  m a t e r  Li i  ati d f 1 e d g i n g
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FIGURE 25. CASPIAN TERN NESTING HABITAT ON SAND ISLAND ,
VIEW TO THE NORTHWEST FROM THE EAST EDGE OF THE COLONY

FIGURE 26. G U L L  NESTING HABITAT ON SAND ISLAND , VIEW
TO THE NORTH EAST FROM THE SOUTH EDGE OF THE COLONY
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,it I ot t  s i t  1I. ’rn ~u ti ~I Cu I I t e l ( i f  of

Sand l s I a i I c h

I tu 1i c i i ’t ant - c ’ t’ t ’r e ’ t ’u u t  Co\’ e ’u’ Pt ’r cei l (
l~t t e  t e r m  S1i c ’c ic ’s \ , i  I lI e ’ Mc ’til I Rt t ti ~~c ’ l t ’ c ’ L t i t ’ l t s V

‘Ye’ rn (~~i 1 otl\’

Crtisse’s Amer loan dcinegi’ass — —  7. 1 0— 91) 21)

lie rb s At’,i. ’ t- t c ’an se’ti ret’ Le’ t — —  8. .e 0— ~~t I ti

C u l l  ( . t l I O u l V

Crti~;sc’s Amer i can dunegrass 56. 1 10. 1 1) —- 100 t 7

C ree ’p tug be’ntgriiss 84.0  . I 0 — I O U  lu

Common velvet grass Ii. I . 2 0— 70 1

lu ft ed ha I rgr ass  i. 1 I . .
~ 0— Ii ) Ii

K e t r s i p e ’t t u  I ic ’ac ’h tgr a ss  . 4 . ’) f)~~ I 0— I i )

Meadow bau ’l ev I 0 .2  0— i I

Sa l t g r ass I . 0. I 0— i

Ru~ he’s Ba l t h ’  ru sh  2 0 0 _ U  0. i i i— I i  I

Sodges I .yng by ‘ s se ’ci gt ’ _‘0O . 0 0. “i 0— tO  (i

lIe rbs Shore’ o ra e ’ he ’ 102 . C) 8. 1 0— 90 I c)

Amer ic -a t ~ searocke’t I i  .8 2 .  I 0— 80

Pac i f  I t ’ si lverweed 27. 1 • I) ~~
_ ,

~ 
‘
~ 9

lIt ’at ’Il pea 1 7 .  1 0, 7 0 .‘i) S

I , aet v ’ s —n i g h t c ap  7. ‘i 0 .4  0— I i  I

Sea—w a tch 1 .8 0 . 1  0— S

Salmot ib t ’r ry  1 . 8 0. 1 0— -t I

C l a n t  vet ch  1.8 0. I ( 1— i —‘

Commein s o w — t I l l s  t i e  1. 8 0. I 0— u

\‘ar r ow 1 .8 0. 1 0— i I
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scice ’e’ss was p r e l i t ib  l v  I i i  ghte r En I Iie ’se are’as . I)u rIng a norma I growing

se ason , i t  i s  un l  lk e l v  th a t  the  grasses  elm t h i s  is  l and ever r .’ti c li ~i

he’ t ght  or dons i t  ~ ‘ t hat  would  p r ec lude  n e s t  t u g  by g u l l s .

1 5 1 .  Terns f i r s t  ue ’ ;t  ed oil Sand I s l a n d  in 1976 when l’enland

(1 9mb) reported 600 N~Ir5. The’ 
Increase’ to 1 7 3 7  r epo r t e’d In  t h i i s  stud\’

m ,t v not I n d i c at e  an l i l t ’ re a SC’ in  the  t ci t a I popu Ia t ton of the’ a rca , how-

ever .  I t i c reases in tht’ t e rn  popel I a t i  ot is of anY cu t’ th e’ 1. hii ’ t’e ’ t~r t i v  s Harbor

1st anets (Saud , Goose , and W h i t  i’~~inb) have bee ’n f o  1 lowe’d liv de ’c- retisc ’s on

t he o t i t e r  is  l ands , and I t. I s thoug ht t h a t  many ot t lie torus  move he’ t Weeli

i~~I ,t i t d s  as h a b i t a t  is  . i i  t or ed  (Pe ’nl at i d  1976h , Smi th  and Mu d d I t) 7~~ )

I ~2.  In August  197 1, Sand I s l and , own e’d bc the S t a t e  ot W a s h i n g —

I on • was g iven ‘‘N a t u r a l  Area  Preserve ” st t t t  ci s and was w i t h d r a w n  f r o m

s ,i b e  or I e t i se  bc the  Wash Ingt cu n  l) ep ar tm en 1 o t Na I n  i a  I R e s tu u r s ’e’s ( I ) N R)

L i m i t e d  prote ’c I ion Is prey ided by a s ign  on the  i sl a n d  vii i oh proh ill i t s

e’n t r v  i rem I ~lt iv  to 11 Augus t .  E n t r y  p e r m i t s  may be’ ob ta ined  f r o m  the

I)NR Sanc tua ry  O f t  ic e  In Cite ’ha l is , Wa s h it ig ~ on.

151 . ‘rho preserve s t a t u s  Was ori g i n a l l y  out l e t  c’cI to  p rotoct  the ’

ha rbor  sea I s (I ’b ic ica  v i t u h i  na )  wh lob e’ongregat ed on the isl and . However ,

t h e  get I I  and t e r n  c-ohio  I os t i re  also p r ot e c ted  si n c e  the out cv I. m i  t a t  ion

spans t h e i r  peak iii’st lug per teds.

Gray s Harbor ? Goose I s l a n d

PIt s I c a l  c I i t i r t i c ’t_e~r~I_s_t i~~~
154. Goose’ lsl and is located in the n o r t h e r n  por t  I on c u t ’ Grac’ s

Harbor , as shown in F i g u re  20 . In 1977 , I t  was n ar row and dl st Inc’t lv

hooked at the west c’nd , and exh ib  I ted a W i d e ’ c’urv e ’d t e r m i n u s  at  tile’ e ’ 1 5 t

end , resulting in a protected b ay  a long the’ no r th  shore,  The’ e,re’tI I e’St

e leva t ion  was rough lv S in.

H a b i t a t  desc r i pt  ion

155. Goose ’ 1s t  and e’~ litb i t ed  sand f l a t  , beach , st  orm t ide p l a i n ,

dune , and g ra s s—h erb  h a b i t a t s  (F I gure 2 7 )  • Three of these ’ f i v e  h u h  I t  i t s

( s torm t ide p in in cxc’ luded)  formed nar row cemcen I t i c ’ l)tIlldiS ii I d i  st I mc - t
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vegetation around the central core of the grass—herb habitat. A wide

sand flat was present on the island ’s protected nor th  side , but became

nar rower  as I t  exte nded a round the east  and west sp i t s  and a long  t h ~’

south sidl e’. Upland , the sand f lat graded in to  a d i s t  i n ct iv e  beach c e l o —

nized by only two plant species , American searocket and sea purslane .

The beach was further characterized by abundant dr it twood , espec Ially on

the  south and west sides. Plan t species  composition and relative density

within habitat types are shown in Appendix A , i’able A8.

156. A large storm tide plain occup ied the extreme eastern portie)n

of the island . This driftwood—scattered upland a r ea had primaril y been

colonized  by a few gra sse’s and herbs.  (‘ r e ’t’p in g bent grass , Ameri can du n e—

grass , shore orach e ’  (A~~ ,~~ 1ex i t u l a ) ,  and searock et were the most com-

mon species .

157. A high dune sep a r a t e d  the storm tide plain and beaches from

an interior low grass—herb habitat. The south and west banks of the dune

were best  developed and sI g n i i  ic . in t  lv protected the Interior grassland

f rom wind and water. A dense cover cif European beachgrass and Am er ican

dunegrass  had s t a b il i z e d  the  dune. S i l v e r  hursage (Ambrosia cha rni sson i s)

and no r the rn dune t an sc  (i’ t i n ac ’et urn d~~~~l a s i I)  were common herb spec it ’s

c o n t r i b u t i n g  t o  the v e g e t a t i ve ’ d t v e r s t t v  and s t a b i l i t y  el f the  dune .

1 5 8 .  A c e nt  r al  grass—herb region dom lt ia ted by dune gr tts s at id com-

mon v e lv e t g r a s s  occu r r ed  in a p ro tec ted  I n t e r i o r  t rough  e x t e n din g  t i l e i n g

the  length  of the  i s land  and a long the nar row eas te rn  sp i t .  Numerous

herbs  were found  w i t h i n  t in s p ro t ec ted  reg ion , but  only beach i-tea

occurred  In any si gnificatl t quantities.

co lon ial  nest  in~~~ j~~c i es

159.  l)ur lng the f i r s t  v i s i t  on Iii May , w e s t e r n / g laucous—winged

g u l l s  we ’re found nest ing t h r o u g hout . i l l  h a b i t  at s  of the  is land ( F i g u r e ’s

2$ and 2 9 ) .  Several s t r i p  censuses of nests  were con du cted ae ’r oss tilt’

width of the island through r ep r e ’se’nt at lye port Ion s c’I the cci l einv . Nt ’st

counts were extrapolate (1 to the t o t a l  island nest ing . ir eul t incl • when
• substant late ti by co u n t s  of a d u l t s  along the’ shorel m e , the ’ t c i t  , i i  nest lug

pop u la t I on was es t imated  to be 2500 to 3000 paIrs.
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160. On 14 ,Iune , 63 nests  were observed in ti  r epr eset l ta t  ive  por-

t i on  of the colony near the bend at ti le west end of the island (Table

26). The proportion of inactive nests ( 1  perc ent )  was far loss than t h a t

found on East Sand Island (Raker  Ba~-) En t h i s  studs ’ and for  s i m i l t i r  gul l

species on the west coast (Harper 1971 , Pa t te n  1 9 7 4 ) .  Of the ;ic ’ t i v e

nests , i t  was assumed t hat egg—layin g was complete , as on E a st Sand

I s l a n d  (Baker B a y ) ,  and that nests wi th  one or two eggs had contained

ch icks  w h i c h  deserted the nest.  Thus , hatching had probabl y begun in ‘~9

per c ’c’n t (30)  of the nests .

Table 26

Gull  Nest Status on Goose Island , 14 June 1977

a Chicks /Nes t  
-

0 1 2 3

2 - - 4
-
~~~ 1 2 4 8 1

2 9 2

~ 3 31

Total Nests 63
Active 61

161. One month later (14 J u l y ) ,  53 nests were observed. All con-

tained at least one chick and 75 percent held two or three . By the time

of the next visit on 17 August , fledging was essentiall complete.

Ve~~~~ it  ion at the colony

162.  Two vegetation transects , shown in Figure 29 , were an a lv :~cd

on Goose Island . Transect 1, 44 m acr oss the narrow central part of the

i s l and , crossed two beach and dune habitats and the central grass—herb

t r ough. Table 27 shows that only f ive  plant species , of which Americ a n

dun egr as s was the most abundant , were observed . This species  ranged

across dune and gr a ss—herb h a b i t a t s  and accounted for 21  percent of the

c’o ve’r and occurred En 61 percent cu f the te’st p lots.
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Table 27

• 
• • Vegeta t ion  of Goose Island

Importance Percent Cover Percent
Life  Form Species Value Mean Range Frequency

Transect 1

Grasses American dunegrass 105.5 21 .1  0— 80 61

European beachgrass 59.1 13.3 0— 95 30

Common veivetgrass 35.4 6.5 0— 60 22

Herbs American searocket 121.8 2 . 8  0— 40 17

Silver bursage 78 .2  1.1 0— 10 17

Transect 2

Grasses American dunegrass 107 .2  4 7 . 5  15—1 00 100

Common velvetgrass 63.2 21 .3  0— 65 77

Creeping bentgrass 23.5 8.5 0— 70 27

Meadow barley 3.2 1.0 0— 25 4

Quack grass 2 .9  0.8 0— 20 4

Herbs Beach pea 73.2 3.1 0— 20 39

Northern dune tansy 37.9 1.7 0— 10 19

• Common sow—this t le  28.2  1.2 0— 10 15

Yarrow 16 .9  0 .8  0— 10 8

Small bedstraw 2 0 . 7  0 .8  0— 10 12
• American searocket 14.6 0 .6  0— 10 8

Shore orache 8.5 0 .4  0— 10 4
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1 6 3 .  European bea chgra ss , although not as well  represented across

t h e  e n t i r e  t r a n sec t , was very dense on the north dune , where it accounted
• f o r  up to 95 percent cover and 100 percent f r equenc y .  Common velvetgras s

appeared only  In t h e  c en t r a l  lowlands , where i t  covered 10 to 60 percent

of sample p lo t s  ati d appeared as a codomin ant  w i t h  dunegrass .  S i lver

bursage  was also frequently observed in the lowlands , but accounted for

cmlv  1 pe rcen t  of the ground cover.  1) i s t r i bu t ion  of American searocke t

was l i m i t e d  to beach and low dune habi ta ts .  In optimum loca l i t i e s , it

accoun ted  f o r  a maximum of 40 percent  cover , bu t  ttveraged 5 to 10 percent.

• 164 . The second t r a n s e c t , 50—rn long th roug h the gul l  colons- ,

extended f rom the wes t  dune h a b i t a t  in a w e s t / s o u t h w e s t  d i r e c t io n  (Table

27). Although 11 plan t species were observed along the transect , dune—

• g rass  and velve tg rass  were  the  dominan t  s p e c i e s . Together , these grasses

accounted for  69 percent  of the ground cover .  American dunegrt iss wa s

observed in every plot , whereas velvetgrass was found in 77 percen t of

a l l  p l o t s .  (‘r ee’p itl g ben tgr t i ss  and beach pea covered approximate ly  S and

3 pe rcen t , r e s p e c t i v e ly , of sampled quadrats and exhibited a f r e q u e n cy

of occurrence of 27 and 38 percent. Other grass—herb species were of

m i n o r  numer i ca l  impor tance .

Discuss ion

165. Gul ls  were f i r s t  seen nes t ing  on Goose Island in 1953 , but

no q u a n t i t a t i v e  data were  ava i lab le  u n t i l  1975 (Penland 1976a) .  Penland

es t imated  3500 n est i ~lg pairs of wes t e rn /g laucous—winged hy br ids .  W a yne

Ho f fman , of Oregon S ta t e  U n i v e r s i ty , e s t i m a t e d  2000 nes t ing  gul ls  on 14

July 1’)75, and on that day Wtishington Department of Game personnel

inventoried gull nests , eggs , and chic-k s (Smith and Mudd 1976). In three

t ransec ts that cover ed the is land, 649 gull nests were analyzed and a

total of 866 live chicks and 33 dead chicks were observed . These values ,

however , were cons idered underest imates because ch ic ks wer e observ ed
hiding in dense vegetation. Assuming a conservative 1.33 chicks per

nest , th e Ga m e ’ Department estimated that the Goose Island colony produced

as many tts 2700 chicks in 1975. The observ a t ions made in 1977 were

s imi l a r  to those reported r e c e n t l y  and suggest that t h i s  co1on ~’ i s  W e ’l l
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established and Is producing a substantial annual increment to the total

population .

166. Casp ian terns did not nest on Goose Island in 1976 or 1977 ,

• although this island historically has been a major nesting site for this
species. Terns were f i rs t  seen (presumably nesting) on Goose Island in

1957 (Alcorn 1958) .  In 1958 an estimated 70 nesting pairs used the

island , but no additional counts were made until 1973, when 1000 pairs

were estimated. In 1974 that number had dropped to 300 pairs and only

169 nests were counted in 1975 (Penland l976a). The following spring ,

only 90 nests were observed (Smith and Mudd 1976).

167. The reduction in breeding numbers apparently was due to

erosion of the island, which progressively removed tern nesting habitat.
The last of the nesting area was eroded by a series of storms in the
winter of 1975/76 , and terns are not expected to nest here until suit-

able habitat is again provided. Although the disappearance of terns
renders this island slightly less diverse than Sand Island , it is still

an important area f or gull nesting and is used for resting and feeding

by other colonial nesting seabirds and some passerines.

168. In August 1973, Goose Island , owned by the State of Washing—

ton, was given “Natural Area Preserve” status and was withdrawn from
sale or lease by the Washington Department of Natural Resources (DNR).
Limited protection is provided by a sign on the island which prohibits

entry from 1 March to 31 August. Entry permits may be obtained from the

DNR Sanctuary Office in Chehalis , Washington.
169. The preserve status was originally enacted to protect the

Caspian terns which nested on the island until 1973. Although terns no

longer nest there, the status of the island probably will not change
since State agencies have become more aware of its importance to other

species.

170. This island is in many respects the most stable of those

that support gull populations in this area. The well—established vegeta-

tion is buffered from storms by driftwood and dunes and it seems likel~
that this island will continue to support colonial nesting species in

the future .
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Grays h a rhor , W h i t  comb lsl and

Phy s i c al  c h a r a c t e r i s t i c s

1 7 1 .  W h l t c o m b  I s land  is  located at the  west ern  ma rg in of Gr a y s

Harbor , 1. ‘~ km eas t  of a nar row p e n i n s u l a  t u t u  septtratt ’s the southern

ha I f  of the h a r b o r  f r o m  the ocean. The is land I s 5ho~~l as o n ly  ti  shoal

on a N OAA c h a r t  pub It shed tts re~(~eSu t  iv  as 1957 , and it t i p p e t t r s  to  have

h ’conte an i s lan d  with in the last de ’c t uc l e .  In  1977 , i t  was a long narrow

island , exhibiting little relief , and much of i t  was p robab ly  covere d  by

h i g h  s torm t i d e s .

Habitat description

1 7 2 .  Two c e n t r a l  dune are ’tts were’ surrounded by a storm t i d e  p l a i n

w h i c h  g radua l  lv  receded into a sand flat (F I gures 30 and 31 . O n l y  four

p hint spc’c Los , Amer i can scarocket , Amer ie ’an dunegrass  , European b each—

tz rass , and sc ’tt pu rs I tine’ , we ’re foun d  ott the is 1 and (Append ix A , Table

A9) . Of th~ s~’ , a 11 f o u r  occurred  pr  1mar 1 1  v in  the  dune area and sea roc k~’ t

anti dunegrass were ’ most a b u n d a n t .

Co k m i a l n e s t i n ~ spec i es

1 7 3 .  We’st  . -r n / g l a u c o u s — w i n g e d  gu lls , r i n g — b i l l e d  gulls , and Gasp i ti n

terns were observed nesting on Whitcomb Island In 1977 ( F i g u r e  3 2 ) .  On

26 ~h av , 4 S w e s t e r n / g l a u c o u s — w i n g e d  gu l l  nes ts  were found , none of wh i t -h

con t a i n e d  young.  Most nests held two to three eggs. D u r i n g  the  next

v i s i t , on 14 July, onl y ch i  i-k s were found and all were of meet t u rn  to

large s i z e .  Fledging was complete by the last  visit , on 17 A u g u s t .

174. Three r i n g — h  1 1 h-d g u l l  n e s t s  were a lso observed dur i ng  the

May visit and n i n e  nests c o u t t u i n i n g  12 c h i c k s  were  seen in ,h u 1 ~’ . One

nest s t i l l  con t a I Ile ’~I tin egg and t h r e t - of the  c l i i  eks were i c ’s s t han

d ay s  old. In Augus t  , t I t re e  dead r i n g — b i l l e d  gu 1• is were found ; two we ’re

en t a n g l e d  In motlof ilament f i s h i n g  l ine’ .

175.  Al so on 26 Ma y , 11)7 G asp ian  t er n  nes t s  were coun ted ;  most

c o n t a i n e d  three eggs, a It boug h () he ld  sma 11 y oun g .  By 14 . 1 u i v , o n ly  4 (1

nests  were s t i l t  tic t lye ’ , c ’oiu t u I n  in g  e i t h e r  eggs or cii i t ’ks I c ’ss t han I

U .~
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week old. Fledged \ ‘oung numbered 79, and 20 dead young (3 banded) and I

tic -ad adu It were ’ found In  a sc’t i r e’h o t the’ co lonv area. On 1 7 August , 48

Young flight less te’rns were counted and 17 active nests were found with

~
• omb i f l t l  t ions o i-h i c k s  less tItan 1 week old and eggs.

• Vc~~~t at ~~o n a t  the co lony

176. One 162~ m tr.msc ’e - t , e x t e n d i n g  th roug h both  gull colonies and

the n o r t her n  portion of the Caspian tern colony, was examined to descr ibe

• b i r d  co 1on~- v e g e t a t i o n  ( F i g u r e  32 and Table 28) . American dunegr a ss and

Ame r i e’t ut t sea rocket wer e - the ’ o n ly  two species  of p lan ts  observed along

the  colony t ranse ’ ct  . To g et h er , these  species  account ed for  only 7 p er c en t

of ground cover. Dunegra ss was primarily concentrated on one low ridge

• where  it e-overed from 5 to 90 p erc en t  ot the plot , whereas searockt’t was

sca t te red  in  smal l  clumps on t h e  sttneI~’ storm t ide ’ p la in .

Table 28

• V~~~~t a t i o n of W h i t c o m b _Island

• Percent Cover Percent
Life Form ~~pe’cies Mean R~ n~~~~~~~ Fr equen~~

Grasses Am er i can  dunegrass 6 . 2  0—80 15

Herbs American scttroe-k et 0.8 0—20 6

Discuss  lou

177. Al though gulls did not nest  on W h l t c o u n b  i s l a n d  in  1974

( S m i t h  and Mudd 1976) , 40 paIrs of glaucous—winged gulls were reported

in g  the  next 2 y ea r s  (Penland l976a) . Twenty—seven act  lye nests were

foun d  in June 1975 , and by 8 August little ’ evidence of n e st i n g  was

observed (Smith and Mudd 1976). The obse rva t ion  of 4S nests in  1977

4 Indic ate’s a stable poput t ut ion on t h i s  newly accr et e d  i s l a n d .

178. Nest ing Gas p i t u n  te ’rns were f i r s t  seen by a local  oy st e r

f i s h e r m a n , and In  Augus t  i ~)74 S m i t h  and Mude l ( 1 c)76) est m ated a 1000— to
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, •1
3000—bird colony. At this time, eggs were still being incubated , but

chicks of all ages were found.

179. In 1975, the terns arrived between 3 and 8 April , and by 15
April, 50 to 200 adults had arrived at the nesting site. Penland observed

700 active nests by 16 May and estimated 1075 ±50 nests in late May

(Smith and Mudd 1976). The mean clutch size was 2.5. It was clear that

In 1975 Whitcomb Island had the largest and most successful tern colony

in the Pacific Northwest.

180. A reduction in tern nesting apparently has occurred since

1975. In 1977, only 307 nests were observed , which accounts for less

than one third of those found in 1975. This may not indicate a decrease

in the total popula tion of the area , however. Decreases in the tern

populations of either of the three islands in Grays Harbor have been

followed by increases on other islands and it is thought that many of

the terns move between islands (perhaps even to Willapa Bay) as habitat

is altered (Penland 1976b, Smith and Mudd 1976).

181. On Whitcomb Island , the terns tended to nest on lower areas

without cover except for large driftwood logs. Gulls nested on the

hi gher ground where searocket achieved moderate density. Both species

were concentrated on the leeward (east) side of the island . Nesting

habi ta t  r~ay have been chosen at least partially on the basis of relative

• absex ,cc of regular human intrusion, since the south and west sides of

the isl ad were most accessible by boat.
182. Whitcomb Island was characterized by sparse cover and by

• gull and tern nesting areas of restricted size. The island presently

undergoes regular changes in shape and will likely remain dynamic in the

futu re. Dredged material could be used to both extend breeding habitat

and also stabilize the island by providing suitable substrate for vegeta-

tion colonization. The presence of a small boat harbor in the vicinity

of the island , however , will always pose a threat to any colonial nesting
species.
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Duwarn i sh  R ive r ,  Kellogg Island

Physical characteristics

183. Kellogg Island , w i t h  an area of approx imate ly  6 ha , is one

of the largest  islands in the lower Duwauiish River  e s tua ry  (Fi gure 33) .

I t  is approx imate ly  550 m long, 250 m wide  at i t s  widest  point , and t h e

northern h a l f  is enc i r c l ed  by a 1—to  2— m h igh  d ike .  h eavy i n d u s t r i a l

a c t i v i ty  occurs ad jacen t  to the s i t e .  Seaboard Lumber Company uses the

channels surrounding the nor thern, eastern , and wes te rn  s e c t i o n s  of the

island to s tore logs p r io r  to the i r  process ing at the mill immediately

north of the is land.  Logs 10 to 20 m long are stored w i t h i n  booms moored

to permanent dol phins surrounding the is land . Por t land Cement Company ,

w h i c h  processes and shi ps cement p roduc t s , i s  located 30 m south of the

island and uses the narrow channel south  of the island to store barges.

184. Water surrounding the island is relatively shallow , and an

ex t ens ive  mud flat is exposed to the west and north during low tide. To

the west , th is  f l a t  extends to the mainland . On the east , the Georgetown

reach of the r iver  has been repea ted ly  dred ged f rom 1910 th roug h 1973 ,

and the r iver  is deeper closer to the shore. The nor thern  one ha l f  el

the island is r e l a t i v e ly  level , but  in the south i t  g r adua l ly  r Ises  10

to 15 m and then drops steep ly toward the shore l ine  of the n o r t h  channe l .

E leva t ions  are 1 to 2 m above mhhw at the  n o r t h e r n  border  and 10 m t iheve

mhhw at the southern r id ge.

185. The subsur face  soil was o r ig ina l l y  the resul t  of t i d a l  marsh

processes  and t he r e fo r e  exh ib i t s  local ized concent ra t ions  of pe’t it  and

organic  s i l t  ma te r i a l .  Because of the r e l a t i v e l y  u n d i s t u r b e d  n a t u r e  ef

the island and the dense co lon iza t ion  of sed ges and rushes , the organic

n a t u r e  of the subsur face  soils in the northern sec t ion  el the  i s l a n d
3 .remain. In 1973, portIons of the island received 45 , 900 in ot dred ged

m a t e r i a l , i n c l u d i n g  cement and et h e r  man—made conglomerates and f ine

dredged m a t e r i a l  sands ( S e a t t l e  Department of Communi ty  Development

1976) .  Exposed s o i l s  in cuts and along channel  banks re ’veai sand , s i l t  
*

and gravel  as d o m i n a n t  so i l  components .
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Habi t a t  descr ipt ion

186. FIgure  34 i l l u s t r a t e s  the numerous habi ta ts  on the Island ,

inc luding an es tuar ine  low salt—marsh , estuarine high salt—marsh , inland
brackish marsh, freshwa ter marsh , dike , and exposed ridge . The vegeta—

• t ion types closely paralleled topographic gradien ts. Table AlO , Appendix
• A , shows the compos ition and relative dens ity of plant species found in
-

, 
these habitats. Low elevation plant communities typified those found on

coastal marshes throughout the Pacific Northwest (Jefferson 1975 , Eilers

• 1975).  Shrubs and trees were consp icuously absent from all marsh habitat

types on Kellogg Island. High elevation plant communities varied with

island utilization and , specifically, dredged material disposal history .
187. Stone rubble. A narrow stone rubble habitat type extended

intermittently along the length of the southern and southwestern border

of the island . It was characterized by a mixture of both smooth and

angular  rocks that extend 2 to 10 m from the base of the bluff to the

water  l ine.  The habi ta t  zone was devoid of any rooted vegeta t ion .

188 . Mud f l a t s .  During low t ide , a mud f l a t  extended the wid th

of the west channel toward the mainland . In the sou thwes t , it occasion—

• a l ly connected to the mainland, whereas along the northwestern border
the f l a t  was exposed between patches of low marsh vegeta t ion .  Live

vegetation did not occur in th i s  i n t e r t i d a l  zone .

189. Low marsh. A small low marsh habitat occurred in lower

banks within the upper reaches of tidal fluctuation along both the

northern and western boundaries. Lvngby ’s sed ge , creep ing bentgrass ,
shore orache , and brass button (Co tula coronop ifolia) were the most

common p lant species character iz ing this habitat. The sedge, bentgrass ,

and shore orache grew in dense mixed colonies , whereas the brass button

was found growing on mud clearings and temporary tide pools between

these species. -

190. High marsh (estuarine). An estuarine high marsh was located

on the northeast bank of Kellogg Island . It had developed at the exterior

base of the dike and existed as a 0.5—to 1—rn elevated plain above the

river channel. The dominant vegetation was L~’ngbv ’s sedge , although
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Baltic rush, creeping bentgrass, and saltgrass (Distichlis sp icata) also

occurred.

191. High marsh (brackish).  Within  the boundaries of the dike ,

an extensive brackish marsh covered the northern fourth of the island .

This habitat exhibited a uniform rush meadow of Baltic rush , sof t  rush

(Juncus effusus), and common spike—rush (Eleocharis palustris). In

• depressions and regions of poor drainage, brass button, shore orache ,
• Pacif ic silverweed , sea plantain (Planc~z~~maritima), and creep ing bent—

grass were established. Saltgrass was common near saltwater seepage

holes.

192. Grass—herb. The grass—herb habi tat  occurred where the

island had most recently been disturbed. It was characterized by areas
of exposed soil, sand, rock accumulations , old roadways , and a sparse

but diverse vegetative cover. Two geographically and vegetatively dis—

tinct grass—herb habitats existed. The first, located in the interior of

the island, was vegetatively complex. It was dominated by the introduced
perennial common velvetgrass, bentgrass , and red fescue. Scattered among
the grasses were numerous introduced weed spec ies , including sheep
sorrel (Rumex acetosella), kitchen sorrel (R. acetosa), meadow goldenrod

(Solidago canadensis), fireweed (!p4lob ium angustifolium), Watson ’s

willow—herb (E. watsonii), and northern dune tansy. The second grass—

herb habitat, located in the southernmost portion of the island , was

vegetatively sparse. Its primary components were dense stands of white

sweet—clover (Melilotus alba) and velvetgrass, with fireweed and sheep
sorrel occupy ing the driest locations.

193. Shrub. The shrub habitat type existed as a flat , wide band

extending east/west across the center of the island. Its primary plant

components included an overstory of red alder and Scot ’s broom , and a

dense understory of common horsetai l .  Velvetgrass occurred as scattered

clump s throughout this habi ta t .

194 . Dike. The d~ k” was an importan t topographic and vegetat ive

fea ture  of Kellogg Island.  It encircled all but the southern boundary

and varied in height from less than 1 m above the island ’s in te r ior  in

the south to several meters along the east and west margins. The width
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of the dike also varied , from less than 1 m in the no r th  to more than 3

m along the east and west boundaries. The dike was vegetatively and

structurally the most diverse habitat found on the Island . Numerous

grass , herb , shrub , and tree species were mixed , and uniform s tands wer e

found along i ts  sides and ridge . Foremost among the more abundant species

were velvetgrass , bentgrass, yarrow, Himalayan blackberry, red elder ,

red alder, Pacific madrone (Arbutus menziesii), and Scouler willow

(Salix scouleriana).

Vegetation

195. Six transects were analyzed on Kellogg Island to descr ibe
the vegetation along habitat types (Figure 34). The first transect

(Table 29) extended from the Duwamish River intertidal zone to the

in te r ior  of the island and was perpendicular  to the dike of the n o r t h

boundary . This revealed that Lyngby ’s sed ge was the most abundant  species

outside the dike. It occurred in 50 percent of the plots and exhibited a

mean cover of 14 percent. Seaward but adjacent to the dike and extending

across to the in te r io r , saltgrass was the most important  component.  T h i s

species was present in 31 percent of the p lots and exhibited a mean

cover of 16.7 percent , although in the center of the t ransect  i t  formed

dense mats covering entire sampling plots. Creeping bentgrass and Pacific

silverweed became important plant species within the brackish high marsh
south of the dike. Bentgrass accounted for 42.8 percent of the cover and

was observed in 58 percent of the transect plots , whereas silverweed

accounted for 8.8 percent cover and was found in 27 percent of the

sample plots. Douglas’ aster (Aster subspicatus) and yarrow were the

only other plants of any importance , accoun t ing  fo r  3.6 and 1 . 7  percen t

cover and occurring in 23 and 15 percent of our sample p lots.

196. The second transect extended across the Interior high marsh

west from the east dike through a dense stand of common reed (Phragmites

australis)approximately 20 m across. Mean cover of vegetation averaged

greater than 90 percent and was distributed onl~ among grasses and

herbs; no shrub or tree species were observed (Table 30) . The most

abundant  and ecologically dominant  species were- common reed and c reep ing
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Table  2’)

Low and H i ~~h Marsh (Transect  1) VegetatIon of

Kellogg Island

Impor tance  Percent_ Cover * P e r c en t
- - 

Value  Mean _~~~~gc__Fre~~ie nc\-

Crasses Creep ing  b entgt - t i s s  1 1 7 . 1  4 2 . 8  0—100 58

Saltgrass h 3 . 6  16 . 7  0—100 I I

Sedges Lvn g hv ’ s sedge —— 14.0 0— 95 50

S o f t  rush —— —— 0—T 4

Herbs  P a c i f i c  s i lverweed 1t ) L~ 8.8 0— 80 2 7

Doug las ’ aster ~0.9 3.t 0— 51) 23

\‘a r row 15.2 1 . 7  U — 25 1~
Sea p l a n t a i n  —— —— U — •l• 4

Eng l ish p lan ta in  —— —— O—T 4

F ie ld  m i l k — t h i s t l e  — -  0—T 12

Shore orache —— —— O—T 4

Other Bare ground —— H-i .1 0— 75 23

* T: Trace
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Table 30

High Marsh (Transect 2) Vegetat ion of

Kellogg Island

¶
Importance Percen t  Cover * Percent

L i f e  Form Species Value Mean Range Frequency

Grasses Common reed 113.9 50.4 0—100 62

Creeping bentgrass 70.0 26.0  0— 95 46

Sal tgrass  82.6 2 . 3  0— 40 12

Common velvetgrass 3.5 0 .2  0— 10 4

Sedges Balt ic rush 116.9 6 . 7  0—100 19

Sof t  rush 58.4 3.8 0— 15 8

Lyngby ’s sedge 2 4 . 7  0 .2  0— 5 8

Herbs Sea p lan ta in  7 7 . 9  0 .8  0— 15 15

Doug las ’ aster 52 .8  0 .4  0— 10 15

Yarrow 34.8 0.2 0— 5 12

Pearly—everlasting 34.8 0.2 0— 5 12

Hawkweed -— —- 0—T 4

Other Litter -— 0.8 0— 20 4

Bare ground —— —— 0- 10 4

* T: Trace
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h en t g r t i s s .  The common reed formed an interm ittent marsh and completely

• dominated the m i d d l e  of the transect , exhibiting 100 percent f r eq u e n cy

and cover. Before - and t i f t e r  the reed marsh , h e n t g r t ~ss dominated  vL~g e t a —

• t ive composition; It occurred in every plot and exhibited an average

cover of g rea te r  t han  60 percent. Several marsh spec ies , inc l ud ing

Lvng hv ’ s sed ge , s o f t  rush , and Ba i t  i c rush occurred mixed with herbs

such t is sea p l a n t a i n . Douglas ’ a s t e r , p e a r l y — e v e r l a s t i n g  (Anap1l~il i~~~i l i s

m~~j~1~~~t t i c t -a , and hawkweed ( i l i e r a c i u m  sp. ) .  These species , however ,

accounted fo r  less than 25 percent  cover .

197. The t h i r d  t r an sec t  extended ac ross  the west dike toward th e

cen t er  of the island . Low—growing  grasses , rushes , sed ges , and herbs , in

a d d i t i o n  to l a rge r  shrubs and t rees , were  ch a r a c t e r i s t i c  (Table ~1) . Red

a i d e r , P a c i f i c  mael rone , red e-lder , and Europ ean m o u n t a i n — a s h  (Sorbu s

aucuparia) formed an open c tu io p v  under which common velvetgrass and

creeping bentgrass were dominan t  ground cover spec Lc’s. Velvetgrass was

more commonly observed (82 percent  of p l o t s )  and accounted fo r  an e’st 1—

mated 19. 1 percent  cover , whereas  the ben tgrass  only occur red  in  36

percent  of  the plots , but  never the less  accounted for  15.5 percent

c-over . Hawkweed , the  most u b i q u i t o u s  herb , was observed In 27 percent 01

• t h e  sampled p lo t s  and accounted fo r  2 . 3  percent of the cover .  Other

he rbs  included white clover ( T r i f o U u m  r epens) ,  e x h I b i t i n g  1.8 p er c en t

cover  • tu&h 9 percent frequency, and English plantain (P l ant a ~~ l a n c e ola t a) ,

w i t h  (1 . 4 p ercent  -over and 9 nercent frequency . Baltic rush and Lvnghy ’s

Sc r. - in  f r e q u e n t  lv observed.

1~~S . ~~-s t  f rom the east  d ike  to the cen te r  of the is land , Transe c t

t how~-~h t s i t  t he  ~eGe - t  at  ion was a patchwork of s i ng l e  spec ies  p op u l a—

i~~n~ ( ‘ab le  ~2 ) . On the  cl i  ke , h imalayan  b lackber ry  domina ted  by occur—

• i~ • i n  a I I .o t h. p l o t s  tit le! o c c u py i n g  100 percent  of a l l  p lo ts , even

•~ r t h . , ‘ I l t  i i . ’ t i u i i s e c t  i t  oe-cur r ed  in on ly  11 pert - c-nt  of p lo ts

~ r. r - ’ u  coy . - r . • \ 1 ow. - r e levat ions , a dense coimnon

- • .t: m at ed t h e  in i i h - ~c ’  t on ot  t he t ransec t  , be ing  observed

I -
~ and •t c~’ount  i ug ( o r  IOU ~. r c e n t  .-over  , a l though

- - t r .u ise ’ct  7 1  a c c o u n t ed  lot  -Il )  r t r c e n t  t r c q t i e n c v  and 42

- r • .~,:; of t i ,  - reed 5 ) 5  i c ommuit I t  V dopi I n a t  ed by common
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bentgrass. The common reed formed an intermittent marsh and completely

• dominated the middle of the transect , exhibiting :00 percent frequency

and cover. Before and after the reed marsh, bentgrass dominated vegeta-

tive composition ; it occurred in every plot and exhibited an average

cover of greater than 60 percent. Several marsh species, including

• Lyng by ’s sed ge , sof t  rush , and Baltic rush occurred mixed with herbs

such as sea plantain , Douglas ’ as ter , pearly—everlasting (Anap halis
mar&aritacea, and hawkweed (Hieracium sp.). These species, however ,

accounted for  less than 25 percent cover.

197. The third transect extended across the west dike toward the

center of the island . Low—growing grasses, rushes , sedges , and herbs , in
addition to larger shrubs and trees , were characterist ic (Table 31) .  Red

alder , Pacific madrone , red elder , and European mountain—ash (Sorbus

aucuparia) formed an open canopy under which common velvetgrass and

• creeping bentgrass were dominant ground cover species. Velvetgrass was

more commonly observed (82 percent of plots) and accounted for an esti—
mated 19.1 percent cover, whereas the bentgrass only occurred in 36

percent of the plots , but nevertheless accounted for 15.5 percent
cover. Hawkweed , the most ubiquitous herb , was observed in 27 percent of

• the sampled plots and accounted for 2.3 percent of the cover. Other

herbs included white clover (Trifoliutn repens), exhibiting 1.8 percent

• cover and 9 percent frequency, and English plantain (Plantago lanceolata),

with 0.4 percent cover and 9 percent frequency . Baltic rush and Lyngby ’s

sedge were infrequently observed.

198. West from the east dike to the center of the island, Transec t

4 showed that the vegetation was a patchwork of single species popula-

tions (Table 32). On the dike , Himalayan blackberry dominated by occur-

ring in all of the plots and occupying 100 percent of all plots , even

though for the entire transect it occurred in only 31 percent of plots
and averaged 19.6 percent cover . At lower elevations , a dense common

reed population dominated the midsection of the transect , being observed

in all central plots and accounting for 100 percent cover , although

within the total transect it accounted for 46 percent frequency and 42

percent cover. West of the reed was a community dominated by common

129
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table 11

I t  .tii scct I )  \ .~~t - t a t j o n o f

K. i i  c~kj i~ i s  1 and

I rt~’.’ i t  t Inc~ Pc rc en I t oVc ’r Pc rcen
I. i t  e Form Spe . i. ~- \ ‘a 1 ue ~1c ’. i i i  - 

Ran~ c i’ rep ie’ncy

~ r. I5~4t ’ 7 Cc ’Illiih’Il ~~~~ 1v~~ ~~~~~ I -~ . -~ 1 ‘1~ 0— 50 82

7 ’ r.- .~~ing ben tgt i - -  7:~. 1 ~~. ~ 0—1 00

t ;a i t i .  , .tsli 100.0 0. -• 0— ~ 9

I . v n g b~ ‘ s se - cl ~~~~‘ 100. 0 0. ~ 0— 5

lie rb s  lLiwkweed l i i  . 1 2 . 1 0— 20

W li i t  e c i  ever  n O.  i) 1 .8 0— 20 9

Enc~l i sh p lant a in .‘S . 0. -i 0— S

Shrubs  tin~i
Ti - e-e s Reel .11 de r - 99. 4 . ~ 0 ~() 1 1

}‘a~- i t  Ic  mad rone 4 • i . 4 1 . 4 0— 15 9

Coas t  red e lder  .‘8. 0. 4 0— 5 9

Europ ean m o u n t a i n — a s h  2 8. ‘~ 0. -. 0— 5 9

O t h e r  L i t t e r  —— 2 1 . 8  0— 90 3t.
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Table  12

l:tist iii ke t iu d  Ii i~~h i Ma r sh (‘r I- Jilsec t 4)  \ ‘ . ‘~~~. tat j ell

of  Kejj,~ E ’ 1~s land

- 

Importance l’erc  cu t  ( eve ’ r 1’ .’ r cc i t t
• l i t  e F2,il~~~~~ j~~cies- 

- — - - _V_a l ue 
- 

- t e t tu  ~ tmc~c Fre .,1ei~ nc ‘.‘

( :rass~’s Common reed -(4 . 2  20 .8  0—10 1) 11
Common velvetgrass 

~~~~~~ n . -~ 0— 20
Red fescue  1 7 . 0  3 . 1  0— -‘,() 5
C r eep in g  b en t g r a s s  1 4. 2  0. -. 0— 5 15

Lvngb v ’ s sedge 200.0 ~~. S 0— ~O S

Herbs Common horse tai l 140.0 - . 2 . 0  0— 10 0
F i e l d  m i l k — th i s t l e  14~ 1. ’. (1— 5 11
Canadian t h i s t le  l n . 8  0 .8  0— 10 15
Meadow goldenrod 8.9 0.4 0— 5 8

Shrubs  H ima l a v an  b l a c k b e r r y  151. 1 19. t~ 0-100 ) 1
Scot Qh broom 98. 4 l .$ 0— 40 1 ’.

1 3 1
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h o r set t i i l .  It  e n t i r e l y  covered the wes tern  t ransect  p lo t s .  O c c u r r i n g  as

sca t t e red  c lumps between these t h r e e  major  p lant  concen t r a t i ons  were

ve l vet g r as s , red f e s c u e , bentgrass , f i e l d  milk—thistle (Sonchus a rv e nsi s) ,

Canadian t h i s t l e  ( C i r s i u m  7lrvense) ,  meadow goldenrod , and Scot ’ s broom .

199. The most numerous species were observed along the fifth

t r ansec t  (Table  33).  Th i r t een  g rass—herb  and one shrub species  were

7 observed , forming a mosaic a long most of t h i s  42— rn t r a n s e c t .  \ e lv e t g r as s

was observed most f r e q u e n t ly  in samp le p lo ts  (57 percen t  of tile t i m e ) ;

7 however , all but  two of the remain ing  spec ies  were  also well r ep r e s en t e d .

Al though  red f e s c u e , H i m a l a y a n  b l a c k b e r ry , and w h i t e  sweet—clover formed

H dense local ized popu la t ions  and accounted fo r  70 , 100 , and 100 percent

of the vege ta t ive  cover , r e spect ive1~- , ethe r spec i es were scattered

along the t ransec t , each i n d i v i d u a l ly  occupy ing  less than 40 per~-ent ot

any sample p lo t .  An unvege t a t ed  sec t i o n  characteristic of the  d ry e r

internal areas of the island was found at the eas tern  end of the tran-

sec t .  Bare ground in t h i s  region eccupied between 40 and 90 perc e ’nt of

sampled p l o t s .

200. The ve g et a t i o n  c o l o n i z i n g  the 1973 dred ged m a t e r i a l  dep esi t

was quantified by the sixth transect (Table 34). This short 12— rn t r an sec t ,

immedia te ly  west of a p r i m i t i v e  roadbed , was only sparse ly  v e g et a t e d . On

tile average , cover  was less than 55 percent  of p lot area , a l though range

of coverage varied f rom 5 to 100 p e r c e n t .  P l a n t  species  were p r i r n a r i 1~’

in t roduced  e a r ly  success iona l  gr t lsscs  and herbs.  The most common s p e c ie s

observed were red f e s c u e , w h i t e  swee t—clover , n o r t h e r n  dune tans~’ , and

goldenrod , occurring ~ i th  a f r e q u e n cy  of 67 . 67 , 50 , and 50 percent ,

resp ec t iv e l .

D i s c u s s i o n

101. There Is no h i  s tory  of colonial h o s t i n g  wat e rh i r ds  breeding

ott Ke l logg  I s land and none were observed In 1977. The log r a f t s  surround—

in g the Island are used ex tens ive ly  f o r  r e s t i n g  by g rea t  b l u e  herons ~tt t d

o the r  spec i e s .  Up to 10 herons were observed there and ap p r o x i m a t e ly  100

glauceus—winged gulls and 25 Bonaparte ’s gulls were seen at one time .

Herons . i lso feed on the t i d a l  f l a ts  t o  the west and n o r t h  of th e  i s l a n d .
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Tab le  3- 3

East  Dike  and Sh r u b  H a b i t a t  (Transec t S) Vc~ et a t i o t i

of Kellogg Is land

Importan ce Percent Cever ~ Percent
Life Form 

_____ -—________ Va l ue 
- 
Mean 

- 
Range Frequency

Grasses Red f e s c ue  78 . 8  1 ~~~ 0— 70 35

Common velvetgra8~ 4 . 5 4 . 1  0 20 5;

Silver hairgrass ‘0.8 6.3 0— —.0 2-4

Creep ing  bentgrass  15 .6  0. 7 0— 5

Bluegrass  10. 1 0 .9  0— 20 10

Herbs  Whi t e  s w e e t — c l o v e r  n S . 6  8 .6  0—100  1-.

Meadow goldenrod 4 2 . -. 2 . 5 0— 20

i’ear l y — ev e r l a s t in g  lt - . n 2 . 1  0— 20 29

Lantbsquarter 25 .8 0. 5 0— S 29

F ie ld  m i l k — t h i s t l e  19. . 0 . 7  0— 10 1’l

Y a r r ow 7 .2 0. 5 0— 10 5

Canadian t h i s t le  —— —— 0—T 10

P a c i f i c  silverweed —— — — 0—T

Shrubs Himalayan blackberry 200.0 16. 9 0-100 3 - 3

Other Bare ground —— 2 6 .  7 0— ~0 -.8

* T: Trace
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Table 34

Shrub  H a b i t a  t (Transec t 6) Veg~~~~~ion

• -

Imp o r t an L e  Percent  Covcr * Percen t
L i f e  Form Spec ies  

______ 
Value Mean Ran~~~~ jrequencv

Grasses Red f e s c u e  118.8 2 . 1  0— 2 5 67

Fescue 59 .4  1 .7  0— 10 17

C r eep i n g  bent g rass  2 1 . 8  0 . 2  0— 5 17

Si lver  hair g ra ss  —— —— 0— T 17

Herbs  W h i t e  s we et - c lov er  9 7 . 2  13.3 0— 30

N o r t h e r n  dune tansy 5 1 . 4  5 .0  0— 25 50

Meadow goldenrod S 1 . 4  5.0 0— 10 50

Lambsquii- t ~r -- -- 0—T 17

Pea r t v — e v e r l a st i n g  —— —— 0—T 17

Field m i l k — t h i s t l e  —— —— O—T 17

Other  Bare ground —— 46.  7 0— 95 67

* T: Trace
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202 .  Au c- st  m a t  ed 8 t o  15 pa i r s  iii ’ spot t i- t i ~:and p ip er s  ( -\. ‘ t i t

macu  I a r ( a )  we i c  ol’se t V e ’d t i es  t i l i t ’ iii t ilL ’ I i i  11 S i t  t lie soti t Ii •- i id ol  t lie

I s l a n d ,  KI I Ide er (I,’ ltti t ’.iei r iti s  v .tc i t o t ’ tts ) w e-r e  a lso iie ’ai-d and s.’ .-ti i t id  i t

I s  I I ke’ lv  t h a t  t he  v nest  ccl i n  t he spt i  t se I v vt -ge - at  ed a r.- a s in  ( l i e  st tu  ( I i —

w es t  t O f l i e’l’ et  ( l i t ’ is  l a n d .  I l ie  i l e S t  5 01 I IV I,’ pa it - s et lihul l ar d s  ( A t t i s

p i t t  \ l ’ l t V l t c ’ l leS ’) w et ’  t ot .’ n a l o n g  ( l ie ’ 071st ci 1k , - ,u t id  In  t h e -  h i g h m a r s h

t t a I ~ i t  a t  In  t lie no n  I i .  i~4o aclu i t  tittel seven inmia tnt ’ ,- Ca i i torn i a qua i I

( t O p ile t i t \‘x c t i H I em b u s )  We i c  t)l)Se i~V t ~t l i iear  L Ih~ we st  d i k e  tit tel  i t  i s

b. I I cv, ’el t h a t  t h e y  n e s t e d  i l on g  t lie West m a i ’ o In  ol t h e  d i k e  i n  t h e  sh r u b
I

h a lt  i t ; ,  t doni I i i , it ed  by  Scot  cli  bro om .

20 3- . T u e  ve t- c- tat i ( t t i  e l  Re ’ I I ~~ g 1st  and was 71 ITt I x t  l i l t ’ 01 low  d i  V.

S i t  \ wet 11111(1 tinel I I I  g l i  e l l y t ’ l’s i t  V t i p  1 antI p I an t  , 155t ) t i t t  t I e’ils — Wet I an t I s  we i .

dotti I i i t t t ~~d b~’ l l t ’n t t ’g ~’l ie ’.’uo St r ind s  tO t i f ew mat -s it gr ;I so t  s , ,— us i ies  , m d

see lgei4 , ti t i d tip I t t td ~ We l ’O .1 m est u  it ’ of  veget  t i t  I on e’oilI i) r i  i4ecI tO t i t i rn e r e t i s

t n t  roelu -ed Spe c ( e s  el g i a sse s  , he rbs • s h r u bs , and t recs . ‘Li i sit as soc i t i  —

I tills altlie ’ti t’ oel St tOi l e in  t h e  se -u se I h at  t h ey  t’ornied an edaph ic t ’ I ( m i x

5 ( ’ e c  i es c u r r e n t  l v  et ’t - L I p v  I ng wet l a n d  ~ i t  es wet - c cctmp et  I t  I ye lv  e x t  I tu d i i i ~’,

110W t O  1011 1 z. -rs  t imid SI  lULl i t r i l leo t i s  l v  l ’o) ’ eI lt ’r i t  i ng Succe ss I i1  l v .

2( 14 . ll
~ I ant i  con imun I t  i t -s were so ma I . The Ia  rge . x p t i l i 0 t ’s cove ’ i’ Otl  liv

a v a r  I~’ t \- o I ; i ’ ,ios. s • lioi-bs , and occ , , s  i ona I sh rubs  sliou I d ~i1e)\’ i c it t h e ’

sit l ist  i’.,t .~ tuntl changes i n  n i t  Fete 1 I n t i t  o 1 ogv Ii as-ti’” (0  peflhi i t t lie t t i i - t l ie u’

d l  spe rsa 1 .‘ I slii’ u hts 7111(1 t lie st iceces  I t t  I t O  loit i t~ a t  b i t  by t i’ot’s . T h e  i’ti t o

. t t  t l i  i s  c l t . I t i g t - i s  t o p o g r t u p l i  l~ ’ , m I  I v  de - t o r m l n e e l  , as sl iowit  by  t h e  t l ’,lfls(’t ’t

el t , t ,i . i l l  k .- an t i  r itl gt - v ege tat Ion • t ’o r ox t i n ip  I t ’ • a 1 i’ , ’adv s t tp p t ’r t e c l  I oc ,i  1 1 - - 0

st ~itici ~ o t  sin- ti lt r i n d  e a r l y  sit e coss l on a  I t t o.- s it e- c  I t ’s • who i-oti s t li t ’ la  t t o t

I t i w ,-  r t n t  cr 1  or .i t R - I  I et t’ l o t  and suppor t ed  p er t ’l u l t  i i i  o, i’ ass in t l  ho t ’b

Spt ’t los .

‘05. K. ’ I I e ’gg I s  I intl Is own i- t I by t lie P o i -t  e I’ Si - i t  t I c  , u i i d  h is s  bet it

coi is  I e lere d tifl • ‘Xce l i O n  t o t t o  f or  (lie  d i s p os a l  ol d r — ed ged m i t  e n l a l  s I i— out

t lie Duw am I sh R I  ye ’ r .  Ret -ot t  t I v , howe - vo r , t ’ t tus  I d.- r a h  Ic pub I I c  sent Im t ’it t ha 7 7

be t - u eXpt ’ o soe ’tl t o  st op d t’t ’t l gt eI m at e - r ( r u  d l  sposa I r i nd ‘n l iance t lit ’ l o t  tinei

is a natural p r - s o  rye III t h e ’ con t or e t I lie’ I ndu  - i - I t  I I ~e’tI Duw 7um I sir

h i s  I n .  I n.h I in a i’l I t  r i .  1 7 ;  have - t’ et ’eii t i v  bt ’en d i s c o v e r e d  t in ( lie ma l i i i and

m i S t  We st  ,‘ I ( lie’ s I t e , tu tu t h e  i s i  rilici ‘ s t i t t  t ir e  i ve t  t o  lie ti e ’ t e i ’ nt I ii. ’cl -

1 3 - ’t

- 
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206. Due to its proximity to human disturbance , inland l o c a t i o n ,

and h a b i t a t  types , Kellogg I sland does not of f er su i table nes t ing hab it a t

f o r  c o l o n i a l  t ie - s t i n g  w a te r b i r d s .  The i s land appears  to be an impor tan t

fe e d in ~ and r e s t i n g  area fo r  g rea t  blue herons and the log r a f t s  p r o v i d e

p r o t e c t e d  t u r c .u s  f o r  gulls and waterfowl.

Port  Ga r d n e r  Bay, J e t t y  I s land

l’iuvsical _ characteristics

207.  in 1894 , the Ecderal government adopted a plan to construct

a f r e s h w a t e r  harbor  about  1.6 km long at the mouth of the Snohomish

River  ( F i gure 35).  J e t t y  I s land  was c rea ted  by the dred ged m a t e r i t u l el

t h i s  p ro j ec t  and was comple ted  in 1903. Rap id s i l t a t i o n  f rom the  Snohomish
• River requires frequent dred ging, which has occurred in 1916 , 1921 ,

1938 , 1945 , and 1969. In 1977 , .I e t t v  Is land had an area of app rox ima te ly

81 ha a t  h i gh wa te r  and had ex tens ive  m u d f l a t s  on the bay (wes t )  s i d e .

• Parks  (1973)  noted t h a t  the west  side of the island had extended because

o f a ect ’et ion and sed imen ta t ion  of hetivv suspended m a t e r i a l s .  l)ue to the

d i f f e r e n c e  in dred ged material particle size , deposits extending f r o m

the  is land consist  of increas ingl y f i n e r  m a t e r i a l  wh ich  is e v e n t u a l ly

di sp laced by organic  mud . ‘l iii ’ is land is occas ional ly  used by humans

d u r i ng  the summer months. Occasional waterfowl hunting occurs in the

au tumn .

• 208. The is land topography  was r e l a t i v e l y  f l a t ;  e l e v a t i o n  was
-; h i g hest in t h e  n o r t h e r n  shrub—covered  uplands  and graded toward a la rge

c o n t r a t  and southern  grass—covered lowland . Most of Jetty I s l a n d  i s

composed of f i n e  g r ay  sand c o n t a i n i n g  l i t t l e  organic  m a t t e r  (Pa rks

1973). Because the dredged material originated from different areas ,

still composition In some locations Is variable and has r e su l t ed  in a

heterogeneous mix of soil types and vegetation . Soils underlain by c I a ~

have r osu 1 I ed in the format Ion of an upland mar sh .  The west i-rn shore I i  no

of the Island showed typical ocean sand beach development and associate- cl

vegetation .
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Habitat description

209 . J e t t y  Island h a b i tat  types  are shown in Fi gure 36. The six

ge n e r a l  h a b i t a t  types  t h a t  ex is ted  were intertidal sand flats , dunes ,
low marshes , upland marshes , beaches , up land storm t ide  plains , and

gr a s s — h e r b  or shrub—dominated plant communities. Composition and relative

densit it’s of p lants  in  these  communit ies  are shown in Append ix  A , Table ’

A l l .  Log r a f t s  t e m p o r a r i ly  anchored to the  cast shore provided an impor-

t an t  b i rd  resting habitat. Along the western margin , an extensive sand

fla t habitat was exposed during low tide. This flat was characterized h~
free—floating vegetation and was heavily used by diving and wading ducks

in a d d i t i o n  to numerous seabirds and shorebirds. 4

2 10. Between sand f l a t s  and the sca t t e red  reg ions of s to rm t ide

pla in  and grass—herb h a b i t a t , a narrow beach extended along the north-

western two thirds of the island . This beach was unvegetated , although a

drift line of dead and decomposing vegetation was left by daily tides.

In thi s area , shorebirds frequen tly fed on intertidal crustaceans and

other stranded invertebrates.

211 . Two small storm plain habitats existed along the southwest

coast. Although these habitats were occasionally inundated or blown out ,

they were vege ta ted  w i t h  Arier lcan dunegrass , w h i c h  provided some amount

of s t a b i l i ty .

2 12 .  :\t the  n o r t h e r n  p e r i p h e ry , a smal l  dune h a b i t a t  occurred .

Dun egr tt s s  wt ls  the  most pr e v a l e n t  p l a n t  In t h i s  area and appeared to have

stab! I i  ‘i,ed the  s i te .  hl er t -  a l so , hu t  e x t e n d i n g  along much of the east

shore , sca t t e red  areas  et  i n t e r t i d a l  low mar sh h a b i t a t  o c cu r r e d . At t h e ’

e x t r e m e  n o r t h  end , where the  Snohomt sh R i v e r  entered the bri v , low marshes

r e f l e c t e d  the f r e s h w a t e r  i n f l u e n c e .  Se -t i s [do ar rowgrass  grew In asset - i n —

t ion w i t h  Lvng bv ’ s sed ge. Southward , however , arrowgrass  was rep laced liv

d i t t -h—gras s  (Rupp in m a r l t i m a ) .  An u n i d e n t i f i e d  species  of b luegrass  grew

at  b o t h  no r th  and south ends of the  in tt ’r t  i d a l  a r ea .

2 13.  Most of the up land Sect  ions of the’ island could be sep ar at ed

i n t o  two d i s t i n c t  hab I t r u t s , depend ing  upon the d i s t r i b u t i o n  and abundance -

c i t s h r u b  and grass species. in genera l , the n o r t h e r n  half of the Island

wtus dominated b~’ extensive patches of Scot ’ s broom in t e r sp e r s e - c l  w i t h

138
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partial clearings covered by silver hairgrass (Aira caryophylla), large—

headed sedge (Carex macrocephala), and sheep sorrel.

214. The southern half , dominated by grasses , was vegetat ively

heterogeneous. This upland grass—herb habitat was dominated by American

dunegrass, red fescue, creeping bentgrass, and a variety of other grasses

and herbaceous species.

Colonial nesting species

215. Four glaucous—winged gull and two common tern colonies were

- 
• located on the northern half of the island. Another gull colony occurred

on the southern half , and the northwest and southwest sand f l a t s  were

heavily used loafing areas (Figure 37). Gull colonies were widely sepa-

rated , although nesting within colonies was centralized. The total gull

population for  the island was estimated at 100 pairs.

216. On 9 June , 50 nests were observed to establish clutch char-
acteristics. Twenty (40 percent) of the nests were empty. Of the active

nests, 3 (10 percent) held one egg, 2 (7 percent) held two eggs , and

25 (83 percent) contained three eggs. The mean clutch size of the 30

nests containing eggs was 2 . 7 3  and 82 eggs were produced . The colony was

small considering the amount of available breeding habitat.

217. Onl y seven pairs of common terns were observed nesting on

the island in early June. Two nests were found in the sedge/bare ground

and one in the velvetgrass/bare ground habitat types. All nests had

three—egg clutches. When the colony was rechecked for success on 21

July, no evidence of nests or young was found.

Vegetation at the colony

218. Vegetation transects were established within the two largest

colonies (Figure 37). Unidentified mosses were found throughout the

northernmost colony and frequently covered much of the ground (Table

35 ) .  Rat—tall fescue (Festuca myuros), cheat grass, and silver hairgrass

were the dominant vascular plant species and accounted for 60 percent of

the cover. Five herb species were scattered throughout the site , but

combined to account for only 12 percent ground cover.
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Table 35

Nor th  Gull Colony Vegeta t ion  of

Jetty Island

Importance Percent  Cover * Percent
Life Form Spec ies 

- 
Value Mean Range Frequency

Mosses Unidentified species —— 30.5 0—100 50

Sedges Large~ headed sedge —— 0 .3  0— 5 10

Grasses Rat—tall fescue 80.6 23.8 2— 95 95

Cheat grass 68.5 17.9 0— 75 90

Silver hairgrass 44 ,4  17.5 0— 75 35

American dunegrass 6.5 0.1 0— 5 15

Tuf ted hairgrass —— -— O—T S

Herbs Thistle 109.0 7 .7  0— 35 70

Tall peppergrass 52 .7 2 . 9  0— 30 45

Sheep sorrel 20.7 0.6 0— 5 25

White  clover 10.5 0.5 0— 10 10

4 Fireweed 7.1 0.1 0— 2 10

Shrubs Scotch broom 200.0 4.0 0— 50 20

Other Bare ground —— 10.0 0— 40 50

* T: Trace
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219. The second transec t was in the southern and second largest

gull colony within dunegrass/log and dunegrass/sedge habitats (Tables 36

and 37). As in the northern colony, grasses accounted for most of the

vegetation , especially bluegrass. Dunegrass was also prevalent  and

chea tgrass and red fescue were found only as trace spec ies throughout
the site. Herb species were more numerous , but still accounted for

little of the total vegetation .

220. A variety of locations within the habitat types , of ten a t

the edge of vegetation clumps, logs , or debris , were used for nesting.

Patches of dunegrass and other vegetation offered escape cover for

nesting gulls.

221. Common terns were found nesting in two grass—herb habitat

subtypes , velvetgrass/bare  ground (north colony) and large—headed sed ge!

bare ground (south colony) (Table 38). Vegetation accounted fo r  9 . 7

percent cover in the north colony and 58.1 percent in the south colony .

Species abundance was s i g n i f i c a n t l y  lower in the tern colonies than in
the gull colonies. Al thoug h the percent f requency of some species was

high (100 percent for silver hairgrass and sedge , 65 percent for velvet—

grass), the cover occup ied by these species was low. Nests were exclu-
s ively located on gravel and bare sandy soil be tween sedge and grass

patches.

Discussion

222. There are no published scientific accounts of the birds of

Jetty Island. Consequently, little is known about the history of the
gull colony before 1973, when Parks (1973) conducted a biological inven-

tory of several dredged material sites in Everett. Common terns were

observed feeding near the island, bu t there was no evidence of breeding.

This  is not su rp r i s ing ,  since common terns are frequently observed as

migran ts through the Puget Sound region in the spring.

223. Culls and terns utilized the upland portion of the island

for nesting and the intertidal and sandy beach h a b i t a t s  fo r  l oa f ing  and

t~~.’eI in~~. ‘higrant shorebirds, gulls , terns , and ducks all used the sand
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I ’ ab l e Jb

S i ti t h ~e i l1  Colony __l)une s /I~~~~V e~~c t n e t i o n

of J e t ty  I s l a n d

1ml)or t ~u nt ’e P e r c e n t  Cove r * Percen t
L i f e  Form Sipcctes Y n u l u e ’ nm _j~ ll~~~’ ~~ pcL

Messes Fern 200.0 2 . 7  0— 50 10

Crtusscs Bluegrass ~5. 9 lb. I) I ) — 80 80

Am~- r 1can  dunegrass  8 2 . 3  14 .~ 0— 75

Crc-c-p ing bentgrniss 19.4  2 . 6  0— 2 1) 25

Common velvetgrass  7 . 1  0.8 0— i S  10

Rat—tal l fescue 5.3 0.2  0— 5 10

S i l v e r  h a lr gr a s s  —— —— O—T S

Herbs T h i s t l e  135.9 0.9 0— 10 20

C a n a d i a n  t h i s t l e  39 .7  0 .3  0— 5 5

Spo t t ed  cat s — e a r  2 4 . 4  0 .1  0— 5 5

Hawkwced —— -— 0— 1

Other Logs — —  63.0 0— c)5 95

* T: Trace
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i) e ’ i” o ~~~ S_pt ’c es 
- 

V a l u e  - 
M, ’tui R a n .~e 

-

Moss i’S Fern 20 1) . 1) 9 . 0 0— 11) 4 .

C u ’asses Aine ’ I ’ I .‘ n u t t  chtLtle ’~~I , I S S  151 - 7 ‘i LI) -
~~~ ‘)0 101)

Silver ha i rgrass 41. 2 6.1) 1)— ‘ O 4 ,

R a t — t n t  i i  I e ’sc t ic  7 1 0. 1 0— ‘ i ii)

Ilhte ’ni t gr ass  — —  — —  0 — I  .1,)

Common velvetgrass — —  — —  0—i’

Sedges Larg e—bet i ded  sedge 200.0 I i  . 0 (1— 50 .1)

lie- r i-i s ~‘i t ’ l c h  m i l k — t h i s t l e ’ Sb . ’) 7.1) 0— ~ 1)

Red c l e v e r  i i .  1 .0 0— 21) 2’ -.

She ..’ p so cr c ’ I - 2 1 . 1) 0— 1() -i 0

Sc’as hlt i t ’c lup ine  i - i . 1.0 0— 15 10

Yt u r  row S - 5  1) . ~ 0— ‘. 1.

Ta 11 p c ’ppc ’rgrass  4.  1 0. 1 0— ‘i -i

hlooker ’ s even ln g — p r im r o s t - 4 .  2 0. 1 0— ‘

Beach pen ! 1. 0. 2 0— t

W h i t e ’ k-lover ‘) 2 () • 1 0— — I t )

F! rt ’wccd —— —— 0— T S

Th istle — —  — —  0— 1’ - i

Othe r Bar e ’ ground  — —  o. 0 0— 50 15

I ci gs — —  1) . 8 0— 1 i

* T : trace ’
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Table 38

Common Tern Colony Vegetation of

Jetty Island

Importance Percent Cover* Percent
Life Form Species Value Mean Range Frequency

North Colppy

Grasses Silver hairgrass 88.5 3.0 0— 10 100

Common velvetgrass 76 .5  3.6 0— 20 65

American dunegrass 20.1 1.3 0— 15 10

Creeping bentgrass 14.6 0.8 0— 10 10

Rat—tail fescue —— —— 0—T 10

Herbs Sheep sorrel 200.0 1.0 0— 5 30

Tall peppergraSs —— -— 0—T 5

Other Bare ground —— 92 .3  75—100 100

South Colony

Grasses Silver halrgrass  172.6  6 .7  0— 25 100
• Rat—tall fescue 27.4 0.1 0— 5 35

Creeping bentgrass —— —— O—T 10

Sedges Large—headed sedge 200.0 48.0 20—85 100

Herbs Field milk—thistle 161.8 2.7 0— 20 60

Sheep sorrel 22.4 0.3 0— 5 10

Pearly—everlastIng 15.8 0.3 0— 5 5

Other Bare ground —— 36.0 0— 70 95

Logs —— 1.5 0— 30 5

* T: Trace
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flats for feeding and loafing . Migrant birds are probably the most ium

portant avian users of the island.

224 .  I t  seems likely that  g laucous—winged gul ls  have occup ied

Jetty Island for many years. Because of occasional human disturbance ,

it probably provides only marginal nesting habitat for gulls. The

breeding population that was observed may represent a surplus f rom higher

qual i ty  nesting habitat  available on islands of the nearby San Juan

Archi pelago and the Strai t  of Juan de Fuca.

225. - The most significant orn i tho log ica l  observation on J e t t y

Island was the location of the connuon tern colony . This small colony

represented the first breeding record for the State of Washington .

Conunon terns are migrants frequently observed in the fall, but are
unknown as a nesting species. The sudden appearance of this colony could

have been due to the 1977 spring and summer drought which reduced breed-

ing habitat for several species of waterfowl , shoreb irds , and possibly

terns in the northern midwest (personal communication , L. Oring 1977 ,
Department of Biology, University of North Dakota). Common terns not

finding suitable habitat in South Dakota and eastern Montana may have

drif ted westward to the coast. Also , terms from As ian popula t ions have
been sighted recently in the Aleutian Islands (personal communication ,
Paul Buckley 1977, U.S. National Park Service, Boston) and the birds on

Jetty Island may be part of these populations which have dispersed

southward.

226. Introduced mammals and huma n disturbance are the major

environmental pressures that may reduce breeding success of the gull and

t ~n colonies on Jetty Island . Norway rats (Rattus norvegicus) and

microtine rodents (Sorex sp.) were observed on the island , but no carni—

vores have yet been seen. However , human visitors occasionally bring

dogs , which probab ly harass and even kill nesting birds .

227. A more subtle adverse effect is the encroachment of herba—

ceous and shrub vegetation into nesting habitats through succession .

Both gulls and terns on Jetty Island nested in open habitat types and ,
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i f  succession proceeds th rough  the shrub s tage , h a b i t a t  f o r  these - species

-; wi l l  be replaced w i t h  undesi rable  vege ta t ion .

Padilla Bay Islands

P~ysica1 c h a r a c t e r i s t i c s

228. The four Padilla Bay islands inves tigated resulted from

hydraulic pipeline dredging of the Swinomish Channel (Figure 38), w h i c h

was initiated in the 1890’s and has continued to the present. The channel

is an important transportation route for waterborne commerce between

Skag it Bay on the south with Padilla Bay on the north . The present

dred ged channel rep laces a natural slough that on ce connected the two

bays.

229. Historically, the Skag it River formed the tidal f l a ts of
both Skagit and Padilla Bays. It now flows only into Skagit Bay and the

Swinomish Channel provides the only route by which fresh water and silt

f rom the Skag i t  en ter  Padi l la  Bay.  Since r iver  wate r  f i r s t  mixes w i t h

Skagit  Bay marine waters before it enters the channel , the sediment

t ranspor ted  to Padilla Bay is l i m i t e d  p r i m a r i ly  to suspended s i l t .

230. The complex t idal  f l u c t u a t i on s  and topography have a d r a m a t i c

e f f e c t  on the shallow mud f l a t s  and dred ged ma te r i a l  islands. There is a

general northward migration of sand along the channe l bed. A e r i a l  photo—

graphs show that the Padil ia  Bay islands were once more extensive than

they were in 1977.

Habi ta t descrip t ion

231. There were four recognizable islands at high tide a l o n g  the

west side of the Swinomish channel. All were similar w i t h  respect te

their topograp hy and existing habitats (Figure 39). in general , fou r

hab itat types were found among the islands: nun intertidal sand flat and

low marsh, and an upland dune and grass—h~-rb meadow. The composition and

relative density of vegetation within the major habitats tire’ listed in

Appendix A , Table A1 2. Sand fla ts extended around etucli island and formed

shallow underwater connections be’tween them~ however , on the northernmost

1 50 
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islands , the sand flat had not yet become continuous with its neighbor-

ing island. In shallower water, immediately adjacent to the upland

portion of an island near sand flats , well—developed low marshes existed.

Although low marshes offered some protection against erosion , most

islands had been greatl y reduced due to tidal action and probably by

boat waves. The sandy inland substrate was extremely porous , so upland

habitat conditions and plant associations were similar to those found on

ocean beaches and dunes.

232.  Island No. 1 measured 5.5 ha and was the largest of the

fou r .  All of the major hab i t a t s  l isted above were present .  I t  was also

character ized by a well—developed dune along i ts  eastern margin .  Duck

blinds on the island , as well as several planted deciduous trees , indi-

cated periodic human occupancy.

233. The second island , of 0.5 ha, had subs tan tially eroded , and

the only habitat type was a small upland grass—herb area. American dune—

grass was the dominant species of vegeta t ion and occurred as a few

scat tered p lants .  Because of its small size and limited plant  coverage ,

this island was a very poor habi ta t  fo r  nes t ing  gulls.

234. Island No. 3 covered approximately 3.1 ha. Dunegrass , red

fescue , and cheatgrass were major p lant  species in each of the two

uplai J habitat types. Cheatgrass is a species characteristic of well—

drained , highly disturbed rangeland in the Great Basin , and its presence

on the island probably reflects the sandy, disturbed nature of the soil.

235. The fourth island was topographically and vegetatively

similar to No. 3. It covered 3.4 ha and was characterized by a large

intertidal sand flat and low marsh.

Colonial nesting species

236. Glaucous—winged gulls were the only colonial nesting senuhird

species breed ing on Padilla Bay islands in 1977. The distribution of the

colonies on the four islands is shown in Figure 40. Over 500 pairs of

gulls nested over most of each island , although nesting was concentrated

with in dunegrass stands or near ether clumps of vegetation and driftwood

scattered over much of these islands.
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237. The distribution of nests and clutch sizes for each island

are summarized in Table 39. A total of 643 nests were found on the

islands on 6 June , of which roughly 78 percent contained eggs. As ex-

pected , the largest island supported the greatest number of breeding

birds. Nesting phenology and clutch size, however , did not differ sig-

nificantly between islands. Mean clutch size for all nests was 2.73 and

varied slightly.

238. Visits were not sufficiently frequent to observe egg—lay ing ,

incubation, hatching, and fledging phases. If it is assumed that 10 per-

cent (50) of the active nests were two—egg clutches (see East Sand

Island discussion), then by 6 June laying was completed in a total of

441 or 88 percent of the active nests. No chicks were observed in June ,

but by 18 July it was estimated that three fourths of all clutches had

hatched . By 30 August , most gulls were fledged . The breeding phenology

of the Padilla Bay islands was similar to that published by Drent et al.

(1964) for the San Juan islands, 25 km to the west (Table 40).

Vegetation at the colony

239. Figure 40 shows the location of vegetation transects for

each island surveyed. In general, plants in grass—herb and dune communi—

ties differed little in species composition, but varied significantly in

abundance (Tables 41, 42 , and 43). The grass—herb interior of the
southernmost island (No. 1) was less vegetated than that of the central

island (No. 3), which in turn was less vegetated than the northernmost

island of the chain. Plant coverage within the grass—herb habitat of the

three surveyed islands was 26, 52, and 79 percent for island Nos. 1, 2,

and 3, respectively. Cheatgrass and rat—tail fescue dominated each

grass—herb habitat. As suggested by Tables 41, 42, and 43, it appeared

that , once cheatgrass had become established on an island , it outcom—

peted fescue and eventually dominated all grassland sites.

240. Several exotic herbs were scattered throughout the grass—

lands; however, they accounted for less than 7 percent of the total

cover. Trampled unidentifiable grasses and herbs and bare sand covered

the remainder of the grass—herb habitat.
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* lit - t n t  i.- t • a 1. • 1 ‘h~-~. Add two days  I or i.’ 1 U t  i. Ii i. om p it’ 0 iou.
** Comp l ct c  in 88 pt’r cont  o t  at - I  ~ Vt ’ 110505.

÷ t!ndi.’ i w i  V in 88 p i . ’ Fi . ’ t ’fl t o I a~ t I vi.’ ut  St

-f-f -~~p~ ’ Fox m alt ’ lv I f- .  t-omp I oto

-4—4-—f- M o s t  y oun g  I ~ett gc d.
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Table 41

I s land No. 1

Importance Per cen t  Cover P er c e nt
L i f e  Form Spec tc~ - 

V.~~~~~~~~~ k’an Ran&~’ - 
Frt’~~iency 

-

Crass—Herb Hab I t at

Grasses  Chea t  grass 97• 4 10.0 0— 50 60

R a t — t a i l  fe scue  84.6 9.0 0— 40 50

Spike bentgrass 18.0 0.5 0— 5 20 )

Herbs Common thistl e 99.1 5.0 0— 10 20

Unidentified composite 48.7 1.0 0— 5 10

T h i s t l e  52.1 0.5 0— 5 40

Other Compressed vegetation —— 38.0 0— 75 80

Bare ground —— 10.0 0— 30 60

l)une Habitat

Grasses Am er i c an  dunegrass 108.8 48.0 0— 80 tOO

Sp ike bentgrass 54.5 14.5 0— It) 80

Cheat grass 15 .7 11.0 0— 40 50

Othe r Bare ground —— 11.0 0- 40 70)

_ _ _ _ _  — -- - ,---- .-



Table 42

Cull Colony Vegetation of P a d i l l a  681

island Nt). 3

Importance 1 ercent Cover * P cr i .- e u t
L i f e  Form Species Value  >k n Ra~~~ - 

-

Gr a s s — U t - r b  H a b i t a t

Grasses  R a t — t a i l  fescue  111.4  2 7 . 5  0— 70 90

Ch eat  grass  88.6 19 .5  0— 55 81)

Common velvetgrass  —— —— 101)

Herbs Common t h i s t  Ic 1 4 1 . 8  4 . 5  0)— 15 (.0

B i r d s f o o t — t r e f o i l  58.2 1.0 0— 5 -.0

Other Compressed v e g e t a t i o n  —— .0 1 . 5  0— 60

Bare ground —— 12.  5 0— 40 60

Dune Habitat

Grasses A m e r i c a n  dunegrass  119. 1 ~3 .O 10—80 1110

Spike bentgrass 4 5 . 3 15 . 5 0— 60 50

Cheat grass 05 .4  8 .0  0— 30 50

Rat—tail fescue —— —— O—T 100

Othe r Bare ground —— 6 .0 0— 10 70

* T: Trace
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Table 43

Gull Colony Vegetation of Padilla Bay

lsland No . 4 - 
-

Impor tance  Percent_ Cover * Percent
L i f e  Form Species Value Mean R~~~~ - Fr egucncy~

Grass—Herb Habitat

Gr a sse s  Cheat grass 150.9 69.0 20—100 100

Rat—tail fescue 49.1 9.0 0— 40 60

American dunegrass —— —— 0— T 100

Herbs Birdsfoot—trefoil 110.0 0.5 0— 5 50

Thistle 90.0 0.4 0— 2 40

Common t h i s t l e  —— —— 0—T -‘+ 0 )

Unidentified composite —— —— 0—T 30

Other Compressed vegetation —— 14.0 0— 70 .~0

Bare ground —— 5 .0  15—20 30

Dune Habitat

Grasses American dunegrass 100.6 61.0 10—100 100

Sp ike bentgrass 47.9 28.0 0— 80 50

Cheat grass 35.6 11.0 0— 60 60

Rat—tail fescue 15.9 3.5 0— 20 30

Herbs Common thistle —— -- 0—T 100

Other Compressed vegetation —— 15.0 0— 50 60

flare ground —— 5.0 0— 10 40

* 1: Trace
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2-4 1 . Dune vege 0 at  ion det is it v a t  so I t i c re a s ’ tt t rom a tow o I I pet  —

cent  cove r on the  sou thern  is  I aliti t o a h i g h  o t 100 perc  -n t ot t t 1w n o r t h —

ciii is I and.  Ant’ r I can dunegr ass was the don I i~ant  species  oci.- t t t  t I ug in

eve t~ i . iu . t d ra t  0! c_ L b t r ai t sec  t and exlt ibi ted a mean ave rage of -~5 • ‘~ 1 ,

and o~ 1 p e r ce n t  on the  sout t t e ru  • m i d d  Ic • and n o r t her n  1st  ant is  • t i . ’s pe c—

t iv e I v . Sp i k e  bent gr ass  1A~ ros t ~ e x ai  at  a ’) and cheat grass  we rt ’ two o t her

imp or t  ~t t i t  g t a  s ses t out id ott dunes, loge  0 her  • t hese spec I cs cove’ red an

a v e r ag e  01 20 to 41) percet l t 01 sampled q t t a i . l r a t  s and bo th  species  w e t e

otind in at l e a s t  ~0 p e r c e nt  01 a l l  p lo t s .  R a t — t a l l  t escue was 1 ound i t t

ma n V ~iuad i -a t  s • but  the’ dens i t  V was 0 00 low t o  a c c o u n t  t o t  an ” si  gti i t  I C ati

co v e r age

2-4 2 . Few herbs Is - i’ F e  obse tve i . i  ott t h e ’ tlune’s of t best’ Islands . An

occ is t o n a l  t l i t  so t o was observ ed on t h e  more mat nrc  dune I ound on t h e

n o r t h er n  i s  land • hut  othe rw ise  no h erb s  wot -~’ obse rved .  t u v e g e t  at  ed dune

hat ’ i t at was sc~t t  t e t i .-~t t h r o u g hout  a t  I i s l an d s , but  never  .tcs -oo t ti t ed t o r

more t han au ave t a g i .’ 0! 1” pcrce ’nt covet ’

1)1 sctt ~ s ton

2- . 1 . t h e  i- c a i- c no pub 11 shed ai.- ~‘ou ti t s ot  t hi’ se at ’ 1 i d  c o I ott Ic  5 Of l

the ¼1 red ged mat e  r i i l  i s  l an d s  ot Pad i l l  a Has - t he r et  o i-c • coti c lust otis on

popu lat I ott chiatiges over t (me cann o t  he matte’ . Iioi5cvi. ’t - g u l l s  have been

h and ed here’ for sevet - a I ~‘ears , and i t  is he i t evei.i tpi ’t sOt i : t  1 comutun i c a —

t ion • ie r r Walt 1 1977 • Be’ III ng ham . Wash tug ton ’) h a  t t lit ’ popu ta t t on t hi’ i- c

has not changed s i n c e  ~)6$ • when b a n d In g  was I n t o  t a t  ed.

2 4 4 .  the se  dred ged nia t e t- t.tl 1st :tuds pr obab 1 ~. have been co t  on t :ci.t

by gulls ot I g 111.1 t l u g  front ita tura 1 i sl a n d s  in t Il e’ Puget  Sound .i t i - a .  The’

br ee ding phenologv and success ol t hese’ cot  on I es appeared  t o be st in t 1 ar

t o  ui1 ’arbv c ol on ie s  i i i  t h e  San Ju a n  I s I  an i .hs  . In  1 i ght  of t h e  I al -ge  number

of g u l l s  at  reaJ~’ b r e e d Ing  on nat  ura  I I s l an d s , t h e  1s t  .tnti s in  Pad l i l a  ti~iv

.t re ’ not  p a r t  I cu t  a r t y  ~a I n ab Ic as ties 0 l ug  hat’ i t  at  • The’ i s l  ant is con hi.1 be

used by post breed tug and m i g ran t  gu l ls , sh ore •h i re I s  , and w a t  c r1  owl • but

the Importan ce of t h e ’ 1st  ands c o nonl ’reed I ng birds was not  eva I t i a  0

I t’ I
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PAR I’ I V :  l) lSCl’SSI~lN

P 1 ant  Commun i t  v St  m c  t i t t -~~ and Su. -~- t -ss i o u t a  1 Ui ~ ’utd s

2-.~~. Ot t the  i s l a n d s  s t u d t t -d , spa t  t u l  and t t -m~’ora l char ,L - t~ ’ u  i s t  i c s

ot p lan t  ~-o rnpos i t  ion wt - re  observed wh i i .- hi ci.’ itic ided  cs i t  hi is 1 atid I .‘ca t  I on

t op og rap hv and I i i  s t o ry  01 huma n d u t  u r h a n c c .  \ I t  bough succ  C iS  I ona I ~‘i o—

gr e s s i on  was not q u an t i t  t i . - .1 , t rends in p r o d u ct  iot i , c om m e t n i t v  St  r u c t  U t , ,

and tionit -~’stas i s  were appatent

2- , t~. i t t . - p h v s i og n o m i c  s i mi l ar i  t u . s  01 hot hi dr e .l gcd — uta t e r

I itt ’ncecl and nat  u ra  1 is l a n d s  were  t ead i I ~ appa re nt  • a i t bou gh spec i C s

ion d i t  I t - red  s l i g h t ly .  l~ i s t  San.! , R e n t i i e , h a l t  ‘ioon , i ct  t v  and

t h e  Pad i i l - a  Bay i s l a n d s  had . u l  1 bet -n a l t e r e d  s ign  i t  i c a t i t  I ’~ Lw t t t c

c o n s t r u c t  ion oil j  o t t  i t -s and d ikes  atid t lie d ep o s i t  ion o t . lt-etlged ma t e -—

F ta  I s . However , the  ye gt ’ t a t  ion wa s i  i m i t  a r t o  t h a t  obse ’ rve ’d t or n at  u t a  l

i s l a n d s .  l l iomass , 1 i t e  t o n u , and I h i . ’r i ~~t ic s t i u c t u r e  w e t . ’ i , c i l  s t r a t i —

i ed .ini.! C I ear  1 r e l a t e d  t o t h e  p 1w s i c al  I’a rant ’ ct - s of t he env i t onmcui  0 .

In  g e n e ra l  • cor .unun i t  V s O rue t n rc  s were  q et  i t . ’ s in  i l . i  t t o t lit ’s.’ .1 t g i tmru-d

in F i g u r e  1.

2 4 7 .  In mans- r e s p ect  s , similarities is - , - i c  e xp e c t e d  in  l i g ht o I t hi’

co mp et  i t  i ve  capa t ’ i l i t  ICS 0 0  ~ i r n i  l.tr l i t . ’ t ot in s and Ii c i  r a d a p t  at  t o n s  t o

.‘p t imi Ze’ the  cisc of .-nv I ronment a 1 resources .  l)ense low ma I sties • .I.s’~ i —

na ted by g 1 .1551s’OU t and s.-a s ide  a rroc5-gr ass  , were oI ’served w i t  h i i t t  t h e

Iowt -r it i t e r t  u d a l  and sh e l t e r e d  s i te s  00 i s l a nd s .  h i gh marshe s  01 l v n g bv ‘ s

sedge , c rc - i-p i n g  be n t ~t -ass . and s t lt g r a s s  occup ied p r o t e c t  ci.! ~i F e . t s  01

interm edi ate .‘ 1 i.-va  t i on,  l o w  marshes  is- c rc ’ best  dcvi.’ loped on i sh  ands sui.- li

as Renn Ic  Is land w I t Ii In the  l ower rt’~tc he 5 01 e st  U F t cs  • and h i g h marshes

were bes t  devt ’ I opt ’.! on i s land s such as F i s h e r  • Ry a n  • and Ke i t  egg at t h i ~’
upper rea .-hes of .‘st uar ics • Bot h  marsh t vpe s  wet.’ ,- ha t a c t  ci  i .~ e.t by

t
p er e n n i a l  ground cover  wh i i .-h .-omp I e tc  lv elom m at ed  t h e  s i t e ’.

2s8 .  t h e  v ege t a t ion  .‘t beach , st e t -m  t i d e  p ta  in • dutie • atid t ip  l~nid

hal i t a t s  .1 ii.! not d i  I I c r  s i g n  i f  1.-a n t  l v  on e’xposcd i s l a n d s .  t~eac1w-s and

s to rm  t i di.- p t a  i ti s we ti spat -  Se ’ 1 \~ P oN t  t a t  etl t ’\ Attte ’t t can  sea t o . ’ h .- t • I ’eac ii

~‘ea • g i a n t  vot e  hi , v .  1 low _ t  bt’on ia , and o the r  per enn i t i  herbs .  ~i ine  s were

- 
_ _ _ _
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‘~ t -~~~‘ ~l :t -d ~i t tJ  ~iom u t t ~ i t  ‘d by ‘cute r i c - a n d u ne gr a s s  and ~ c u r ope -a n bea,- hu g l a s s .

Fl a t tnt . ‘ t  t o r  t i t - I . i t ids were  5 . ’vc -~ ed t ’\ grass m~- .t. lec~-s 15 it hi a m u  \ t  u t . - .‘t

hei —b s . Pt i t t wood l t tnmuo , -k s  • , hi  ~~~ • atid o t lu ~-t’ . ‘ u t t  .- rs ’i’p t u g s  wi - i c  s . ’1 Ot i t . t t

red .- l.ieu , bl a ck b eu - rv , at~ul

t h e  p r o  g u . s  s u c c  .! ey e I op uneu t  t 0 I .- ommetui i t  v ,h i t  I .- r ~~t t  0 t a t  on

.1 c y t ~ 1- s i t  v , pr o .tu ,- t iv  i t  v , atid re ta t ive sO . th i 1 i t v gt u t t t a l l y  m i . - r . - . ts . - 5 u O t t

suc, ’ e - s s t o n5t l t r e n d s  IWluit t ake r I 9 - O ~ . In  t h i s  s tu d c  ~t t e a • t h e  d e v e l o p —

ut - i t t  01 t ie 5t ~ c ha rac t ct - i  st i .-s d e p t -nd s on t he c\ t  t ’ui t  01 sea sot t a  I 51t  St c i t

t ’a t t , -c . i t t . - W i l t  apa ti _ t v  i s  l a t i d s  atid g _ t i t , 1  • l oose • ati,! W~t it .-ottt b i s  l a n d s  in

~ t a c  s harbor . t i ~~’ i , ’, ~u t .-d c los .- t t ’ t he .- oa st ~t t i , I  It_ i o-t ’or e’n t t a t t ~’ . 5  ~u t td  ~t vs

g t~e-a t l v  _ t t 1.- .- ed t ’v c.-ay .- a,- t t on , ,ta 1 c a t  i_ t t t o u t  • t ’I ow i t ig s~t ut , i • and c ,t I t

p t i  v 1’ 1 an t  ,- ,‘mmcit t  i t  c , s  he Fe’ ar e  ephi etuu e F511 , I i’e . luei i t  I c  sii.~.’ tint’ I t i g  t o

seaso n a l  st  .‘t -ms.  Reaches , s t o r m  t ide p 1_ i  in s . du n e ’s , ati , ! cu p l a n d s  i t . -

c t i ar a . - t c-u - c -ed by on 1 c- ~u t .-w h erb s and gl ’ u sscs

2~ O. On m o l e  s h t e l t e u - ed us i_ inds ~F .ist  S_ i t t , ! , j,’t I • at id i’~ i,! i l l _ i

li _ i v ‘) 
• t hi. ’ se ’ hat ’ i t  ~i t s att.l O tt .’ it ’ re -s pc . 0  i c . - p 1 . tu  t .- ommun it I c  s a i- c con ! i it .~,!

o •- xp ose d low land s h o t, - a t - eas .  Up l ands  cx l i  l b  i t  s t _ t b  11 i:.- .I ,lunes , w e l l

.1ev.’ t o  p,-d g i’~ t S S— l i e ’ t b tnea.tows , and I oc . iI  i ed hu t  ‘
- xp~ind I ng slit ut’ . .‘muucttc I —

Ott. ’ of  t h e  most not t , -c ut ’ Ic  su, - ,- ,-ss i o u t h  0 t e n d s  on most  01  t he

i t t, - I t  ered and mor. - st . t I’ Ic  i ~ lands observed Jut  t t ic . t h i t s  s~ ci.l y was  0 he

r a p  i,1 c o t  on i -
, t t o n  • p r ogr e s S  iv ~ .-x p a ns i o n  • and .lom t t u t  ion  o t nonna t t v .

c’ .- 
~~.

- t ~t t ion.  inc  1. ude’d were .- reel’ i ug ben t gr ass , re,l t ,‘ s.- ti e • c omttu’ic v,-i  v. - 0 —

g r.i ss , and .- he _ i t  gr a  ss. \u .tn t iua  1 spec i , -s • chea t  g ra s s  i s  .- si’ , - , ’ i . u  11

w e t  1 _ t d a  pt  e,I t o  surv ic- _ i l  in  t he d u- c- • d i so  ur t ’.’d .t rca s ahcun ,t . t n t  on 0 li, ’Se ’

i s l a n d s  ati.! m~ic’ succcss l u l l v  c o l o n u _ e  t h e s e  arc.i s m u  . i d d i t  t on  t o  di s —

p Li.- u n g  .-u r r e n t  lv  ,‘x i s o  ing gra s ses  ~uud herbs .  Ob se - rc -~ m t ion o t h i t s  spec c c i

ott Pad i l l  a ba c- i s  I an.I s and i _ i  st  S_ t n d  1 s I_ in. l  in Bake - i Ba’s’ i n , ! 1.- _ t  t .-s  t hat

it s pres.-t i 0 r . t t tge  etic onipas sc 5 .111 t h e ’ is 1_ itt , ! s

2 ’  1 . t n t  r oduced lie~ hs were  I .‘und atid i tic 1 t ided 0 lie t u r a  s i _ i t t  t an sy

and nume ’ rous .-o uttp. ’ s i t  es. In  genera l  • he r b— d om i na t i .’.1 comutiun i t  i, -s we u- c-

t- _ I  i c  on t he is l an d s .  H. ’ u hs were t ouu,l on hare  dune ’ s , bt -a ,- he s • -. .td dt  i t t  —

i t  .-s  • .‘r e - I se s.-a t t co-cd among t he g r a s  se S.  I ’hit ’ itt. ’ S t  t a  p m.I t V .~ x i’~itt .1 -

lug shrub on more st 51h It’ i s l and s was  S.- .’t ~~5 bro om. ~h is spe.’ i t -s  i s  i.. - i t

a d a p t e d  t o  sui t - v lv.’ in up land , san,tc -  • we i t — dr _ i i ned s o i l  s .‘ht . i  i- _ I , . t .- r  1s t  1~-

It , s
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ot  both dred geti and u t a t u t r a l  i s l ands .  O ttc e intr oduced on an i s l a n d , i t

r a p i d l y  dominat es  na t ic- c grass. - s.  No indigenous speci. ’s and few m t  ro—

du ced p lan t s  su c c e s s f u l  lv  ,- ,-i don i i n j t  c- a s i t e  w i t h  Scot  ‘ s broom I or an y

s i gu t it ican t  t inc . On Je t  t v is land , the sp ec  i . -s apnears to  he s l o w l y

r ep l ac  lu g  t hi . - t e n - a .- ion s  cheat grass on r i d g e s  and o the r  u p l a n d s

2 ~2 . F ur z e , a sp i n e — t i p p e d  Eui ’opean i u i t r o duc t  ion s t r u c t u r a l l y

s i m i l a r  to S,-o t  ‘ s broom , is wid espread  on West Sand I s l and  in Baker  l i5i v

I t  appears  to have rec ent  Iv  disper sed t o  Ea st  S~und I s  land • wher e i t  is

f ou n d  only as an o,- ,- a s i o n a l  sc a t ~~‘r ed bush. A rapid co l o n i z e r , t c i r~~c - mac’

he e x p e c t e d  t o  great lv in cr . -as. ’ i t s  d i  s t r i b u t  ion on East  Sand I s l a n d  and

may c o m p l e t e l y  dominate  b e t t e r — d r a i n e d  u p l a n d  h a b i t a t s .

D i s t r i b u t i o n  and Success  of c .uu l l  C o l o n i e s

2S L G ul l  nest i l -mg o, ’ ,- u r r t -d in a wide  va r i t ’ t y  of h a b i t a t s , butt c,-as

genera l l y  ,-o n , ’t-n t  ra ted  in d r i f t w o o d  s ca t t e r e d  throughout g r a s s — h e r b

communi t i e s .  East Sand I s l a n d  best exh i b i t e d  the rang .’ ot  ne st i ng  s i t e s ,

p r imar i  lv because ot  the d i v e r s i t y  of e x i s t i n g  h a b i t a t s  and pressure fo r

their  cu se . GuI. I s  nested wi th in  beach , dune , grass—herb , g r a s s — d r i f t w o o d ,

d r i f t w o o d  hummock , and j e t t y  h a b i t i t s .

2S- ~. P i f f e r e n c e  in nest ing success as meas u ur ed by nest d e n s i t y ,

c l u t c h  s i z e , or ch ick  survival  c5’as not observed among these h a b i t  a ts ,

w i t h  the t - x c e p t i o n  of the beach. Fewer nests were located here , and

others  we r e abandoned or cove r ed w i t h  windblown sand . The storm t i d e

l ine was observed inland from most nests  and the number of n e st s

J e c r i .’ased between su t ecess  ive weekl y  o bser v a t  ions , ind ica t ing  that hig h

t ides  had f l o o d e d  a l l  beach nests .  On Coose , Pi ne , and other is lands

where gul ls  nes ted  on beaches , hi gh t ides  may s imi la r l y  have reduced

nest ing sue’,’ess.

2~~S . Al thoug h p lant compos i t i on  var ied between islands , d r i f t w o o d

was general Iv present in concentrated nes t ing  areas , and i t  appeared

that the d i s t r i b u t i o n  of wood rather than p lant species wa s the primar y

factor aff e ct ing nest site preference. A lthough Americ an . Ictn egrass  was

commonl y found , o t her  species  frequent 1 v dominated the p r e f e r r e d  nt - st i n g

lbb
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areas , including red fescue , rat—tail fescue , cheat grass , and creeping

bentgrass (Table 44). Some islands supported very sparse vegetation

(Gunpowder , Wh itcomb) and Pine Island had no vegetation. Nesting here

was concentrated near driftwood logs and success was believed to be low.

256. Table 45 summarizes the distribution and populations of

breed ing species observed during this study. No record was found of

seabirds nesting on estuarine islands from Coos Bay, Oregon , to the

Columbia River. Gulls observed south of Port Gardner Bay were classified

as “western/glaucous—winged hybrids ” based on vary ing morphology which

precluded species identification. Gradations of coloring were observed

which ranged from the pale gray mantle of the glaucous—winged gull to

the dark back and wings of the western gull. As described by Peterson

(1961), the mantle of the northern race of the western gull (Larus

occidenta lis occidentalis ) is paler than that of the southern race.

However , since very light and very dark individuals were observed nest-

ing in the same colony , it appeared that individual species identi-

fication was not practical.

257. An idea of the proportions of the two species was obtained

based on a preliminary classification of individuals as “dark ,” “medium ,”

or “light ” depending on mantle and wing tip pigmentation. A count of 237

adults at Goose Island resulted in a light to dark ratio of 1,7:1. In a

similar count of adults at East Sand Island , the ratio was reversed and

more than three dark birds were observed for every light one . It appears

that the western gull may be strong ly represented in colonies north to

the Columbia River , but the range of this species is significantl y

overlapped by the glaucous—winged gull another 75 km further north.

L 

~‘ddltional studies of colonies along the Washington and Oregon coasts

could further define the ranges of hybridization and provide information

on the population composition and interspecific breeding activities of

these species.

258. A summary of the breeding phenology of west coast gulls is

shown in Table 46. Of the colonies observed in this study, hatching was

initiated over a range of 1—112 weeks. It appeared that nesting began

later in the north , although breeding activity occurred slightly earlier
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i n Gt -av s  h arbor t hati a t  ti e Columbia  R i v e r , to the  s o u t h .  E g g — l a s -  I n g ,

ha t  cii I ug ,  and f 1u’d g I ng da te s proj cc ted fo r  t hi Is st nd’s’ were ’ based ott

l i m i t e d  f i e l d  ob servat  Ion and there  fo r e  art ’ tm i v  ap i ’r ox (ma t i ons .  N . -v . - r t  lie’—

1.-i-i t-i , dat  a f rom ot her a r e-as of the  west coast  show t h a t  a sea sott a 1

nest ti -mg grad lett t occurs  I u-on Ca I I f o r t t  La t o  sent Iiet is t  A l a s k a . ‘l it .- thi  0 es

repor ted  I e - m r t h i s  st uu , I v a r c  cons i st en t  w i  thi the ’ pub 1 i shed t in t  a s i  nec

h at . -h i n g  genera l  lv  occur red  between da t e s  t- e’port. ’d f o r  C al  i t  o u u i  in  attd

B r i t  i sh  Co i uun b i _ i .

D i s t  t~(h u t ,~.’ t a nd $ t i cce s t -  ot  Cat ;p Ian l’o r u i  C.’ I t w t t ~~

2 ’ ’ ) . Smi l I t  and Mti dd ( 1  ~ ; 6) observ e -tI C~i s p l n n  0 . -r u t s  • iu t d gu i  I s

e’ompet i t tg t o t -  n e s t i n g  spa.’.’ on the  wel 1— v u ’g c t a t e t h  dune ’s o f Goose I s lan t ! .

I n  t hu is st ut i v • hu owever , C - i sp  i n n  t e o n s  we ru- obset ’ve -d nest  l u g  on I v on

5~ t :t  i-se - I v vege t a t  .d  sand V beat ’ li e -s attd st orm t Ide p l a i n s .  I t  t In - ut - t c ’ i t ~

t u p pc ’ared tha t 1 m b  i t  a t  requ I r ement s e’ I Ca sp ian 0 eros were ’ t ’ t t  t lie ’ r “l’ ’’ i t

when e’ompared to those  o I gui  I s .

2 - m t ) .  The - i (m l  t .t t  loui s Imposed by p o p u l a t i o n  pre ’ssu re  ava I l a b  he

h ai -m (tat , an.! ( i t t  e’ rsp.’t’ I t ’ i , - compe- t I t  Ion w i t h  g u i l t  s gcne ’ra i i  ‘s- tl et e ’rnt I i t t’

t h e  si~~.- and io , -n t  ion oI  t e r n  c- o l o n i e s .  A l l  i s la n d s  in  t h i s  ~ t t t t l v wer.-

limit t u g  i n  a t least on.’ 01 these fa .’t or s .  l1,’ach at t tl st orn m t ide Phu l t t S .

oh .’ pro fet ’r ,’tI ne -s t  I t u g  h a b i t a t , were absent  on Renn I . - att d K.’ i i  ogg i s  I ~ittel s

and oc e t i p i  .‘d on I. ~ ‘ a s m a l l  po r t  t on  ti I I - a s t  Sand , Ie -t t ~ ‘ , Coos. - , and t h e ’

Pa d L i l a  Bay i s  l a n d s ,  In  WI i i  apa Bay , a 11 is i tintis Intel ext ens I’s~e~ t t u- m nvt ’g.’—

t . i t  ed s t u m . I  h a t - m i t at  s * but  s to rms , h i gh t ides , t ic . - u t - I  (ot t • and t - u -os i out

prevented the .‘ons islent availab j u t ’s ’  oh hal) I t  a t  in an’s’ one’ Ie .’a t iot t

h i s t o r i c a l  d a t a  and f i e l d  obser v at i o t i s  I ,-m t- G t t i v t - t  H ar t - m om -  a t m , l

W I i  inp a Ba ’s’ In t l  ic - i t  . t ha t  Gasp i t i t t  0 e m s  fr e qu e ’ttt  I v a 1 t or .-o I on’s’ lot ’i t  l ou t .

The di,’.~ I l i t ! ng popu I at  (on . ‘I - Goose t sl and occur red  dut u’ I ng a s inn it at i . ’o t us

i t i ’ r e t t t - i ,- in thu.’ Wit I t e’omb and Sand Isi and .- o t on i c s  ( S m i t h  and Mtt dd I ‘~7b

Pc - n i  ;utel 1’) 11Th ) . Co I o n i c ’s a iso appear  to have ’ sh i f  t ’d  be tween I’i ite ’ and

Gunpowder  I s  lands  In  W I i  I apa It a ’s  . Ceos.- I s  l au d te l -n h a b I t a t  was appar-

en t  I v st - v t ’  t~e~ I v reelnc ’e’d by severn  I w i n  t e -r  st o uiuus , bu t t  tIter .’ ;ipp e ’ars t o  be

no .- l en t ’  t ’ eSt sott f o r  t. lie ’ shi l l  0 bc tween i s l  tm ttd s lit W i i  in  pa P~a v . i n  I ~ 77
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Whta it - h at ’ h. I s I and , h o i s t  nor 0 hi o I Gotupow de ’ r , (tad  a l a r ge  e ’x l~t u i i s t  o t  dry

in c h  t B roeighio u 0 t I to Ii t o e cI I u ig sea son • V t ’ t w . us  not  o t t  I c i u m i ze’d

2 t ~2 . It It ;’ s beeti sugge’st ed 1 l i m i t  t he e t c  sO mu . - I t o i l  01 Liab  i t  at. I n

t a  1 i I ou - it (a ;itt ,t .‘a st  c u t i  Wa sli lu i g t  on t u i . t  V hav e t’ . -s t t  I t ed  In t in I t ic re-as I ng

uot m hc -r . . I t t - i ’ t t s  hr e - c-i 1 i img out I lit st~ W.i s li I t t g t o u t  c ’ t ’as  I t t  1 i s l a n d s,  ‘si t  hm.- r

sc ’ut t ’ d c s  stigge ’s t L i t _ i t  t e t t i  ,-o lou t  ( e s  I t _ u ’ s ’ .- hee ’iu 1 .i.’ .t I e~,l lucr e ~t lc~u s t  s I rn-c

tI m e ’ e a i - l v  l ’-)OO ’ s. A d d l t  t o n a l  I ~i, - t o u s  a t t e - . ’t  l og  e o l o n v  lu i . ’a t Ion .- o u l d

iii. - [t i d e -  I cto, I , i ’ s ’~ t I i t i b i  I it ’ s - , c’ompe ’t it ion w i I i i  ext ’ t u t . l  log w e ’s t c ’r u m ! p i a u t c - o e i s —

w (  ngetl got i i  p oh i d i  I tt 0 i e ’t t  s , .t t ie l .iuin cnt I c I t - i t i g e  5 i c  sou l I ing  I r ou t  ~i~ ’ . i ’ . t  ic - m it nu t!

e ’ t 0 5  Ion ol c X  1st t o g  ( ta t - i t . t t s  due t o  w t t t t e ’r -i t  • ‘t ’ i ” t i  a nd s e - ; i s o u i ; i l  0 i de s .

2 t t  I . ic - rn  bu ’t - - -d ho g  I the ut o  iog~’ o l  G i ’ i ’s-s h h a r t ’o r  ( s l  nods .tpp , -;t r, -d

c o u m s  i s t eu i t  w i t h  tha t t . ~~’ . ’ t t e eL by Pe ’ii i~t iie I ( i’ J , i t i )  . I’ e t t k e-gg — Li’s’ t og

o.’ e ’ u r r e ’d a ro ouuttt 20) M i ’ s -, a i t  I io tug l i  t i c  s O s  w i t  It .-ggs we ’ i c  I ,mnd t h i -ot i g l io c i t

th . - i t t - s t  t og s.- i s . ’tu  ~ts 1~~te  . t s  u t i d — A t u g u s t  . I l t t t u ’h i u m ~’ I n - g n u  . t p p i o x  m i t  e l ’ s ’

22  Ma y 
* 

an.I t t c -a kc - .l near  1-
_
c _ I t i u u . -  . ‘I ’I ie I (ml t ig  01 t lii s t v .  I e~ was rough  l v  2

wc - e ’ks e a r l  i . - r t hia t t  t hat 01 1 he w e s t . ’ t- n / g I a t u c t - t i  s—n - i nge cl got 1 I ol’so r u e d  in

o h u t s  a t - c i .  Ti le ’ nt ’st ( i t s  c- f  fo r t s  wit i c - t i  ot’t’U r re cl o i t i’ eo tg t io oi  t t l it ’ sc -a soit

pu ’ob t ib iv  wer e-  _ t t  t e m p t s  By b i r d s  wh i c h  w e-r e- tumse t . - c - e - s s l  ou i e ar l  t c ’i ’ in  t hu. ’

v, -a r .  I t  a ii ’ t ’;i r e - ti t h a t  t iest ing ~t i’ e. t  s i t t  C m v s  l I . i rho r  We re not d ( s t  cu r t - m e- ct

I t ’ s~ It I gh i w at e r  nut .! t I m e  renest log e ’t  f o r t s  may ( h i  ‘s’ c bee~it t u - c~ni B I rd s d I

I’ ( t i c ’ e’lI I ron Gut u ipowd e r 1 s land In W i  I 1 t j t _ i l i t  ‘s-

P i s O  t I ( n i t  t on  ;tn~i S.uc ,’ess ot h l e r c i i i  Cci i ~ im i es

‘ 1’-, . :‘te - r i a i  s t - ~ i , -h ies  c c l  t h e  l ower - C o l u n t b i a  f ront  R i v e r  M i l c - 12 t o

i . t )  t ’ e V t .t  I .-d hte ’ t ’onr i t -s out I v  on h-’( slie r •tt mcl N ’s-an Is  L a n d s .  Ft sli, ’t I s  ltitmtl

c- t int  a t  ns one’ ot  t lit- large -st e’o Ion ie -s  in  Wash I n g t  on.  I’Im e’ t-~’s’at t  l i-t i and

(it ’ ron u- ‘s- has  n.~ I ht -c’n pre’v b u s  lv Inves t  I gtt cc l , ~i It he -m ug h i  i t  ;t~- m pe - _ t mcci t e I-me ’

nmut-h iao’ ge ’r tlm ~iti e a r l  icr  reports i~ dli-tito c l .

2 n ‘-m . Si -v. - t~;t i i t t  ucl les ht tvc cIo.’~ men t eel th .’ d l  sO r (h u t ! ott and repro—

clot .’ t iv.~ e ’. - o log ’s ’  o f  lie r.’ris In Oregon . We u s e  ( u k i u  I et a 1, ( )~ ) 1  fl i’ I i t l f l c i  12

he ru -mit t’ i s ’s ol I -m t t’ I / - -m n e s t s  a long t he Oregon c- o t t  st . Fl e’d ged ‘so l in g  lie’ r

fle ’st r . t t m g e’cl I re -m m -‘ . 18 t o  2. 10 zinc ! wet .’ i-i I gn I I i . ’ a t t t  1 ‘s- r.’ Li t  e ’ t (  I c t ~t c t i ‘s o

imu tmb e r t i l  in - s t  p. - r t in and , ive- ’ t ’~ th -P ’ tmtu mb e r  01 fle ’S 0 s per I i c e  . K a r l  scm

1 7 .’
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I i-i la u d , at Riv er M I l e - 2 u c - mt tIme I ower Cci I umb in , c - c c i t t  a (ned a 17 ci — n e-s  I

h er on r v wher e produc t iv i t v  was est imat t ’d ;t t  -.7 ci I ( edged \‘ ‘s i t t uig a ttfl ot zu I i ’ s

S.- t t t  Engl ish  (personal conimut t icat Ion 1 9 17 , Wi ic! 1 I I .  ! ! i e - m l o g l s t  ,

F (s i t  and W I idi I I  c ’ Ser ~’ Ice , P or t  land O r egout ’( r , ’cc nt i v  s t i r v e - y t - ti I i  h , -rot t r  j c~s

a long t im. ’ W i l l  am.- t O e  R I  ye r . 1’hi.’ tt umbe r cit  a.- t I ye u - me - s t  s pe r . c ’ I . ‘i t  v wa s

s tgu i I I I c  ; t u t i v  stin t 11c r  t hiatt those observe.! a long t ime - .‘o i  st  , clot .’ t t ’ 0 he ’

sina i icr ut umber ol a v a i l a b l e  ute lst ing t r ees .  Act  ive tie-st  s tang e d t rc -m u u .‘ t o

ci—. , the  1 ; t r g e - s t  u umber ot  nests being ob s, -r vc ’d in t lie- t a 11 . -s t  a utd I ar gc - s t

.1 1am.’ t e’r t r e ’,-s . Ne ’ s t i n g  su,-eess  t or 5e~’s’ e ’i t  r ep re se -t t O t t  t i ’ s . - .o I  c c t m l o s  v~ut -  i c - .t

tc. - t wcen 2 .  17 ~t n d 2.  71 f l ed ged birds  p e r  tie - s t .

2 n t  . }l,’ron , ,i  l o u t y  .1 I s t r lh u t  b i t  ~i i t c i  p i t ’t i t i , ’ 1 ‘ s i t  v in W e -s t  e ’rl t  W~i~~l t —

i tm g t on liii s u o t  been wel l  doe unm~ nted  . II , - rot is ~i r . - c ’ cimrn out I v ol ’s, - i’ ve - ct t i - u- m um

the lower Cot  timb (a R i v e t - t o  t ime 0 a im a ,( ian ( - morc t e - t , wh i . h i  s ’s ig p .- st -i t l in t a

v iab le  popula t io t i  i s  mainta ined . The- c’o l o n i e -s ohsc ’rv ec l d c i i ’ t og t h m i i ~ s t u d ’s

;upp. ’ar .’d to  be scicce ’ ss li eu and the pt - m t e nt  in  1 Ic - m r  ,‘xp~t im s i . ’ u i  ol  t Im e- R u a t u

is i  at id 1)0 1-m ci I at ic - m n a ppe a mt - cl good . h o  t Ii .‘ c - m i t - mit ( e s  we r.- we-Il i Sc ’ I ~u 0 e’ci I t - em

hme m zmn d i s turb a nc e , Im ad atm adequate number eu nest  t o g  0 r~ ’ . ’ s a nd i ~~p e ’ - c i  e~~l

to have ad t ’qot t t t e! 1 .1.1.1 supp l I es tiea rbv . R c ce -n t antI i~l ann , - .t de p o s i t  ( out to

dredged mater L i i  adj  ~i c -ent t c- F ishe r I s  I nuid w ( I l  c - I  tnt i o tto e a itt r gc shi n I i  ow

area wh ic h mtu v re -present att impor t an t t t’e’d in g  a re -a fei r t I l e ’ b i r d s .  A. - c

i h i l i  t v t c c 0 lie .-o louts ’ mt t v  also be improv ed * 
wit t t ’li c - OO t i t !  t e ’sot  I t  in  d 1 ’ ~~c i  i out

of t he  I i e~s t log sit .’.

M a m m a l i a n  Sj -ce ’o i e s

2~~7 .  Few mamma I s  were cib ser ve d ch o ir I t i g  B i t - cl ~inc1 ‘ s c -ge I i t  1. -m n s lu t !  ( .~ s

Nut r i~u ( My o c a s t or  c- c iv p u s ’i wc’re abut d a utt on l a s t  Saud I sI  t in th tui me t ~c ’ t w c \

ra ts  were conmmctui .-n J e t t y  1 s l a t - m d .  H arbor sea i s  we ’re ’ el-sc - r y e - tI c ie tr  i i iu ~

ae ’ r i t t i  I i  i i ~h ts  a n t I I to ld v i s i t s  to W i  1 l a p 4 i  ( m v  t in cl G u n ’ s - s H a rt - m u - m r .  fte ’’s

wer ,’ most I r equ ont  Iv  observed on sand l’.t i-s t h a t  Bach Iu ec m c xpose ei ~i I i OW

t ( .1. - • hle ’t ’t i t t s e ’ sea is feed on t I shi 
* 

m,) i i  tusks , noel .‘roi st t te u’ tt i t s , t he ’s  d c ’ umc ’

pc -ms. ’ a thre a t  to colonial  nest i itg seab i i-ds in  t h i  I s  meg It- mum .

The destruct ion c I i n  su t I a  r I I ora and I ~i o u t t _ i  b ’s- t n t  t o d t t ~’ c d

nm tmmm z m Is  is we l l  documented (Ho I gate ;i f lc i  W~ i c ’ e ’ 1961 ) . On c~st nat - i i i . - I s i  i i t d
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nut  r ii and N .’ u’w~u ’ s’ r.t 1 s are  t or emost tt u imo n g cI e ’st rot ,’ t I ‘cc- ( f i t  rod ouc ed p e s t s

N u t  r i~t were ab u u i d t u n t  c c ii  I - l as t  Stiu td I si n i-m el t tn d w i t  h t b n  the  borders ,c f  t t ic

gu l l  ,- o l  ot i v  . l’ u-~i 1 I s and t e’c e s wore  ciet c ’c - t cci t hrou gtmou t t t I I  ve ’ge t a t e ’.1

hab l o u t s  .uncl i n,! l v i  du n i s  were ob served I .u r ag luig dou r lu - m g t I m , - day - T I m , ’se ’

muskr a t  — I i k e - t’ cu d t ’u i  t a me semi aqet a t, i c  he’r b i vor os , I I rst  lu r c ’cIu. ’e’t i b u t t  0

we - s o t - rut o t t - c -g o u t  i t t  the  i t u t e  1930 ’ s (Pr esote l I l~~c i S )

2t-m~
). Ttme ~ clot - m s i t ’ s  and .- t  I c ot s  t u t  u - t out r i t t  on l a s t  Sa t - m d I s l a t - m d .i.i not

~t p pear  t o  t in ‘se s ig n i t  i .- au t  I I v in I I uenc ed t ime’ s t t’ Ut ’ t t ir e or c’c-mnm p.’ s i t  i ou t  c - I

p l an t  coiflnmun i t  i c -s. C . ir s o rv  observat  i .ns i~~ci i . - a t  c -t i  t h a t  ht .’t’bzt ,’cous i-m i z mut t  s

r a t  h e r  t Bait gr ~i ss.-s we’re consumed.  Th ere t o r e ’ , gr assc ’s , t i m e’ cl onu t u t z i u t

i -1 an t compotte’tt .-I t i me ’ gou t 1 c’O ion ’s ’, a u’ . po-esont  i v  ou ut tt t ’ fec ’ t oti B’- imut  r i~ i

gr it~ I uig . N c v e ’ r t ho l ess , neil  r i~i ~i r~’ se’r locus p osts known for t h e ’ !t  ‘s ’ort ic  ( o u t s

~~~ h- m e ’ I i t e’5 t t id  t he’ i r 1 m b  t o  .-mt digging I a r gc - hot r rows in d l k e ’s , ba t ik s , t tu t c i
- 

$ cu t hi er s t r ot i -t u r e s  0 l t m g l o s  1 9 u ’- m )  . l h i g lm pop cu l a t  (tn t de u i s ( t  i . s  cou l t i  r e s u l t

in  d I s( u c -rs . i  I of uto t t  r itt t htrou g tm out t ime g o u l l  c c- m i ou t , ziu i d in  j u t .’ r e ’as. - .I

d i  srup  t i c u i t  ot  br e -eel I uig n o t  iv i t  i t - s  n t - m d t ie - s t  i l - m s h a b i t a t

2 1 ’ s ) . N . ’r w i ’ s -  r u t s  were obs c_- m v , ’,I ot ’m mc\ ’ tnt , i e ’t t v I s  land is l i t - r e  t hic ’V

c u cc ’o ur re ’d t hi ro ci gti oou t most 1 m b  i t  a t  s . I’tm i s rod ent p r o b a b ly  fe ’eds hie ’t v  i l ’ s ’  ott

gr a ss.’ s and c u t  h m e ’r vt ’g.- t a t  ( ou t , at id during t lie ’ sotm nme ’ r ma y i - mr~’~’ c-mo g o i l l  an d

t .-rut .-ggs c ’l enia It eutd ed ites i s,
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2 ,’l. l It. - u c ~~t i l t s  01 t h is studs - and .u I u i s t o m - ( c - .t l r e v i e w  ~~
I t ’c ’~ t 0 I~ni , si~’c~, u t u d  h- m r odI~i,’ t ion I i md ic - a t .’ t I u . t  g c u i l  t u um e i t e’r t t popo t l a t i  .ms

. t t c  e x p ~t t i c I  i i u i ’ auc t .1 t si’ c ’ u S t t i g  In  t h’e I ’ ac - i t  I . - N ou ’ t hwest . l’ r esc ’ u i t  I v , hal ’ I t t t

e- mr me’d I rom ci re ’el c~ ’ tI i m t. u t e u i _ i  I 
~
‘ i’ ,u\ ’ id es i t e ’ st i tt g a u . . t s  c i t i t t _ u rg I u u t i I tm pc ir t  t iiic’ e ’

to  t Im. ’ t , u t . t I pc ip ot i . i t  ( o u t .  l ’ t t c ’ t c ’ t  ,cu ’ c ’, i s  I _ t u u d  s t _ t I - m i t  i .~_ m t  ( c - m u , ve’5c~t i t  ( o u t ,

,oncl o t h e r  t iab [t a t  ,‘ntmtc ui . - ,’umient te e lmn i t~ues .i  iS .’ ummne ’e’ c’55 i m ’ v lit i i glut c -mi  t i- me ’

.- ur l- e’uu t av. t  ( l a b  I I  i t  v 01 ii.’ st l u g Im i it I t  . u t . h!OWt -v e ’ r , .- x I s  t i tug ti es t l u g  ~u re.i s

sh m. u cu 1.1 (-me ma l u - m t  a I um , ’d noel moot i t  or .’,h ; dot  t’ l imit -t i O t t  1 .- t I .-.- t  s c_ _ t im he ’ in j u t  ( n i t  -
_ c c l

B’s ’ t ti. ’ sI i ’~u t  c -g 1.- i t u c- a t  i ou  .‘I ti r c ’dg.-d m a ter  ( . i i  r t t t  h i , ’ i t hm: i u u i -m v c- m ul t i -  i gli t

uuntn zi geu uue ’tt t ~e’ Iit , ’me ’s . Thm i s  rc - e’onuiutt u mc h ut loot s hmc i ou Id be Ee ’’s’ i e ’wt ’cl lit t ime ’ I o t t  t i l t

s clove! opuui,’it t o I t ime ’ mt - i t t  1 ly e  I V ciiipo pu L i t  ed t u u_ c - u  i i i . - Ft - _ u St~ s .  As tin I n  r a I

I n u b  i t a t  ci tutu t n t  slit -s , iii. - rc ’asc. h lmpc it - t . i t i c ’ ,’ w i l l  1e ’ p 1 u cecl  out _ i t  t i i  Ic  i n t l  ‘s’

ma tu u t ~u (u te el lia b I t a t  fe- m r spec 1.-s pre set-vat  lout .
2;. -’ - i ’hme sO a tots o I t tu e Ii.’ ron popu tat ic- m i t i t t  t h i  s t ’ s t . _ u  ( S  OtO ’ sc’ c ’ t t  a in

flab i t a t  i t t  t Ime ’ Cc ’ lotu ub Ia R ive ’r basin t I u l ’ c’_ t u ’ s _ it ie ’c l c u zut e’. bou t  ,leve I opmc.’nt

so aum t 1~- eum e r.-ma,- ties out na tur a l a t- .- z i S t’e’cpt I i- ed B t t i E s  spc ’.’ i ,’s. I t  1 s

re’comme ’ut ehe d t h o  z tc l d I t  1 c u n t i  1 st uci it ’s he cui tc i e ’ u t tu k e ’um t o  dt ’t e’i-m In .’ I lie ’ p op ct —

I a t  ion  so at o us aut ci t e  I _ i t  i v . - lm I’ o u -t  : t t t c -o c - m t co ion ic ’s j ut thu . ’ I oweu- Co I oumb i . c

c- s t  n a ry  . M inag.’tmw ’nt spec - it i c - n il ’ s - for t ime ’ e’nlt anc ’em,’mtt of t h i s  sp c ’c i . -s i s

not rccc ’~mut meimdeti ~i t t 1m b s t Ime .

2 71 . M aui ’s - i s  lands observed choir I u -mg t l i i  s st cu d~’ cxli  lb It e’~i va t , i ~i t u  I c ’

,- h zu r tmc - t e ’r I s O  i c _ s  fc i’ u- .-m o st lug, feed lug ,  ~t i id  p osth re , ’d in g w :u t e ’r t ’owi and

s ii c u rc ’ l - m I r .ls. ‘rime shi n I low I u t ter t ie!a l  sat d t iu t ti motci I h u t s  ,- t m z u u - t . - t , ’r b s t  i .  c u t

d r edge — eI ma t o u  i~u i  i s  1 nod s a re’ perhaps  t i me ’ m e s t  Import  t i n t  I ee.l I utg ~i men s

or t htesc spot ’ i c -s in I Ii is a r o n .

2 -. _ Th Is s t  t it !  v o!emons Orated t lit ’ Inupo u’ t . t tm . ’ .’ o t~ a con I I i t t ie- m o t S

t utv e’titc -m rv c t  e’X i st t og btre ! p opuiz i t loots , e’spee tat Iv  in t i m . ’ pt m v s t ea  i i  V tilt ,!

b let log ic ’ti l i v  ti v u - mz i m I.’ estuarIes of t im ,- Ptmc I I i c - Nort Imwost ,‘o.ist . Ct ’tut  I ntuc .i

I ny c -s t  I gal  leit is ol t Ime di str [bout ton , i i t c l  z u bt t u danee c u t ’ wn t cr b  I u’cls a u- c-

recommende’e l _ S i ut ~~e’ Ii .th I t a t  c’ I i t t t z t o t ~~u j s t  1cs  have ’ bet -tm stmown t .‘ ,‘z i u i s t ’

rapid and m a . - m t ’ s h i f t s  in tern a u -m d gu l l  c ’ o l c - m iiv  i o c t i t  t o n s .  P u t - c l _ it i c - m um .

I c-m od supp Iv  , ~mn cl human dI s t u r b a n ce  at  s, p 1 ti’s’ .m u t Import ant  t o  i t ’ lit

17” .
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se’abird pr oduc tiv i t , and aim an al ys is  of al l  I t i c ’t o r s  is re quired to
of i,’t’ t iv,’ 1 v manag e,’ hab I t a t for the ma in t e n t m u m c , ’ and t’u uh t tn ce me ’uu t 0 I t hm,-s, -
sh tt ’c ic - s .
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APPENDIX A: IS LAND VEGETAT ION CO~1POSI TI ON AND RELATIVE
DENSITY BY HABITAT TYPE AND LIFE FORM

R e l a t i v e  Densit ies Sub~ ective1y Evaluated
Based on Field Observa t ion

A = Abun dant

C = Common

U = Uncommon

Al



Table A].

Vegetation Composition and Relative Density

on Fisher Island

Relative
Habitat Type Life Form Species Density

High Marsh Sedges Ca rex lyng bye i A

Herbs Impatiens noli-tangere C

Grass—Herb Grass Dacty lis glomerata C

Holcus lanatus C

Herbs Urtica dioica U

Shrubs Rub us discolor U

Rubus leucodermis U

Trees Pop~mlus tr ichocar pa U

Shrub Herbs Ur t ica dioica U

Salix sp. A

Salix scouleriana A

Alnus rubra A

Salix hookeriana C

Salix lasiandra C

Corn us nuttal lii C

Shrubs Rubus leucodermis U

Rosa gymn ocarpa U

Forest Herbs Urtica dioica A

Ga lium sp. U

Shrubs Rubus leucodermis C

Sambucus racemosa U

Trees Populus t r ichocarpa A

Fraxinus ].atifolia U

Cornus nutta llii U

Alnus rubra U

A2
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Table A2

V egeta tion Composition and Relative Density —

on Ryan Island

Relative
Habita t Type 

— Li fe  Form 
______  

De~~~~~y_

Low/High Marsh Sedges Carex lyngbyei A

Herbs Typha lat ifo lla C

I r i s  pseudacorus C

Habenaria di latata C

Shrub Sedg.s Ca re x lyngbye i U
Shrubs Salix sp. A

Salix scouler lana A

Alnu s ru br a C

Cornus nuttail l i C

Riabus ~p~ctab ilis U

Forest Sedges C~rex lyngbye i U

Herbs Oenanthe sarmentosa C

Ly~ichl tum amer icanum U

Impat iens noli-tanqere Ii

As ter ap. U

Typha latifolia U

Shrubs Rubus spectabilis A

Rubus teucodermis C

Symphor icarpos albus C

U

Ribes lacus t re U

Phy$ocarpua capi tatus U

Vi burnum edule U

Trees Popi~lus trichocar pa A

Picea sitchen ais U

Cornus nutt alli l U

Fraxinus latlfoli~ U

A3
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Table A3

Vegetation Composition and Relative Density

on East Sand Island , Baker Bay

Relative
Habitat Type Life Form Species 

—~~~ Denslty _

Beach Grasses Elymus mollis U

Her bs Abron ia lat ifolia U

Cakile edentula U

Storm Tide
Plain Grasses Elymus mollis U

Herbs Cakile edet-otula U

Lupinus littoralis U

Abronia latifolia U

Dune Grasses Elymus mollis A

Festuca rubra C

Deschampsia caesp itosa C

Agrostis alba C

Holcus lanatus C

Br omus secalinus C

!2.~~~P’ U

Herbs Lathyrus japonicus C

Gnaphalium purpureum C

Car d ionema ramosissimum C

Cakile edermtula U

Lupinus littoralis U

Convo].vulus soldanella U

Polygonum paronychia U

Agoseris hete rophy lla U

Plan ta~gp lanceola ta U

Abronia latifo].ia U

(Continued )
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Table A3 (Continued)

Rela t ive
Habitat Type Life Form Species Density

Driftwood
Hummock Grasses Holcus lana tus U

Ferns Polystichum muruitum U

Her bs Cirsium a rvense C
Tanacetum vulgare C

Scrophu lar ia californica C
Conioselinum pacificum C

Achillea nm illefolium C

Agoseris heterophy lla C

Vicia gigantea C

Senecio sp. C

Sonchus arverosis U

Solidago sp. U

Shrubs Ulex europaeus C

Sambucus racemosa vat . arborescens C

Cytisus scoparius U

Lonicera thvolucrata U

Grass—Herb Grasses Agrostis alba ‘ A

Deschampsia cacspitosa A

Festuca rubra A

Holcus lana tu s A

Bromus mollis U

Brosnus tectorum U
U

Herbs Card ionema ramosissimum A

Tanace tum vulgare C

Plantago lanceolata C

Polygonum paronych ia C

(Continued )
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Table A3 (Concluded)

Relative
Habitat Type 

— 
Life Form Species Density

Anaphalis inargaritacea C

Poten t illa pacifica C
Rumex acetosella C

Convolvulus soldanella U
Cirsium arvense U
Fragaria ch iloensis U

Trees Picea sitchensis U

Forest Grasses Festuca rubra A

Herbs Achillea millefoli um U
I : Trees Picea sitchensis C

Jetty Herbs Vicia gigantea C

Scrophular ia californica U

1.0w Marsh Grasses ~~rostis alba C

Agropyrori intermedium U

Rushes Juncus balticus A

Sedges Carex lyngbyei A

Herbs Salicornia vir g inica A

Triglochin maritim u A

Atrip].ex patula C

A6
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Table A4

Vegetation Co~~oaitlon and Relative Density

on Gunpowder Island

- Relat ive
Habitat Type Life Form Species Density

Storm Tide Plain Grasses Elyinus moth s U

Herbs Cak lie edentuha C

Grass-Herb Grasses ~~~~%US mollis A

Asmoophila arenaria U

Herbs Cakile edentula A

Honker~~a peploides U

[ 

. 
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Tab le AS
Vegetation Composition and Relative Density

on Rennie Island

Relative
Habitat Type Life Form Species Density

Mud Flat Sedges Carex lyngbyei U

Scir pus americanus U

Herbs Salicornia virginica C

Cotula coronopifolia C

Tr igbochin maritima C

Low Marsh Grasses Agrostis alba C

Deschampsia cespitosa U

Sedges Carex ].yngbyei A

Scirpus amer icanus A

Herbs Atr iplex patula C

Salicornia virginica C
— Cotula coronopifolia C

T~j~glochin nuaritima . C

Potentilla pacifica U

High Marsh Grasses ~g~pstis alba A

Deschampsia caesp itosa A

Polypoqon monspeliensis C

Hordeum brachyantherum U

Rushes Juncus balt icus U

Her bs Potentilla paci f ica C
Trifolium repens C
Aster subspicatus C

Ep4 lobium watsonii U

Sonchus oleraceu s U

1 1
(Continued)
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Table AS (Concluded)

• Relat ive
‘1 Habitat Type Life Form Species Density

Typha latifolia U

Shrubs A lnus rub ra U
Gaultheria shallon U

Sambucus racemosa U

Storm Tide Plain Herbs Cakile edentula U

Dike Grasses Holcus lanatus A

Deschampsia eaespltosa C

Phalaris arund inacea C

Agroatis alba U

Herbs Cirsium vulgare A

Equisetum arvense C

Lotus corniculatus C

Trifolium r epens C

Achillea millefolium C
Ci rsium arve nse C

Senecio vulgaris C

Rumex crispus U

Spergularia canadensis U

Aster subspicatus U

Sonchus oleraceus U

Freshwa ter
Marsh Herbs Typha latifolia A

Forest Sedges Carex sp. C

Her bs Galium tr i f i dum U
Shrubs Gaitheria shalhon C

Trees Alnus rubra A

A9
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Table A6

Vegetation Composition and Relative Density

on Half Moon Island

Relative
Habitat Type Life Form Species Density

Sand Flat Herbs Salicornia virginica U

Cakile edentula U

Storm Tide
Plain Grasses Agrostis alba C

Elymus mollis U

Rushes Juncus sp. U

Sedges Carex lyngbyei U

Eleocharis palustris U

Scirpus americanus U

Herbs Cakile edentula A

Rumex persica r ioides C

Atriplex patula C

Salicor n ia virg inica C

Cotula coronop ifolia C -

Honkenya peploides U

~p~~gularia canadensis U

Potentilla pacifica U

~~~~lochin mari tima U

Grass—Herb Grasses Agrostis alba A

Deschampsia caesp itosa C

Elymus moilis C

Agropyron repens U

Holcus lanatus u

Hordeum b rachyan therum U

Polypoqon monspeliensis U

(Continued)
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Table A6 (Concluded)

Rela t ive
Habitat Type Life Form Species Density

Sedges Carex lyngbye i U

Scir pus amer icanus U
Herbs Rumex persicarioides C

Poten tilla pacifica C

Latby ~us j aponicus C
Lotus corniculatus C

Rumex acetosella u

Rumex crispus u

Rumex salicifolius U

Atriplex patula U

~perqplaria canadensis U

Cakile edentula U

Vicia gigantea U

Galium ~~~ U

Cotu].a coronopifolia U

Senecio vulgaris U

Shrubs Salix hooker iana U
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Table A7

Vegetation Composition and Relative Density

on Sand Island

Relative
Habitat Type Life Form Species Density

Beach Grasses Elyinus inollis U

Herbs Cakile edentula C

Dune Grasses Ammophila arenar la A

Elyinus moth s C

Holcus lanatus C

Phragmites ~U u s t  I - I  I I U

Herbs Tanacetum douglasii C

Cakihe edentula U

Lathyrus  j aponicus U

Achillea millefo hium U

!y~~ chaeris radicata U

Senecio vulgaris u

Dr if twood—
Grass Grasses !~

y
~~! 

mollis A

Holcus lana tus A

Agç~stis alba U

Herbs Lathyrus j~ppnicus C

Vic ia gigantea C

~~qelica lucida U

Convolvulus sepium U

Gal ium apar ine  U

Sonchus oleraceus U

Shru bs Rubus laciniatus U

Grass—Herb Grasses Ej ymus moth s A

(Continued)

Al 2
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Table A7 (Concluded)

Relative
Habitat Type Life Form Species Density

Ho]cus lanatus A

Deschampsia ~~~~~~~~~~~ U

Fes tuca myuros U

Festuca rubra U

Herbs Lathyrus japonicus C

Angehica lucida C

Hypochaeris radicata C

Rumex sahicifohius U

Frag~ ria virginiana U

Poten t ih la pacifica U

V ici~ gigantea U

Heracleum lanatum U

Gahium aparine U

Ach ihlea mil le fo l iwu U

Seneclo vulgaris U

Shrubs Sahix hookeriaria U

Physocarpus capitatus U

Rubus spectabilis U

Grass/Herb/
Hummock Grasses Elymus moth s A

Her bs Cakihe edentula A

Grass Hummock Grasses Elymus mollis A

Aanmophila arenaria U

Herbs Cakile edentula U

Al 3
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Table AB

Vegetation Composition and Relative Density

on Goose Island

Relative

Habitat Type Life Form Species DenSity~~

Beach Herbs Cakile edentula C

Honkeny~ p~ploides 
U

Storm Tide
Plain Grasses Agrostis alba C

Elymus moth s C

Distichhis spicata U

Herbs At riplex patula C

Sahicornia v i rq in i c a  C

Cakile edentula C

Potentilla pacifica U

Senecio vulgar is U

Dune Grasses Aminophila arenaria A

Elymus moth s C

Holcus lanatus U

Herbs Ambrosia chamissonis C

Tanacetum douglasii C

Rumex acetosella U

L.athyrus japonicus U

Achi h lea mih l e fo lium U

Senecio vul gar is  U

Sonchus oleraceus U

Shrubs Picea sitchensis U

Grass—Herb Grasses Elymus snollis A

Holcus lanatus A

(Continued)
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Table A8 (Concluded)

Relative
H a b it a t  Type Life Form Species Density

Agrostis alba C

Agropyron repens U

Ammophila arenaria U

Deschan~psia caespitosa U

Hordeum brachyantherum U

Herbs Lathyrus japonicus C

Rumex acetosella U

Vicia gigantea U

Angelica lucida U

Oenanthe sarmentosa U

- : Galium trifidum U

Ambrosia chamissonis U

Hypochaeris radicata U

Senecio vulgaris U

Sonchus oleraceus U

1
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Table A9

Vegetation Composition and Relative Density

on Whitcomb Island

Relative
Habitat Type Life Form Species Density

Storm Tide Plain Her bs Cakile edentu la U

Dune Grasses Elyinus mollis C

Ammophila are naria U

Herbs Cakile edentula A

Honkenya peploides U

A16 
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Tabhe MO

a ~~~~j~t~~t Ion Composition and Relative Density

of Kellogg Island

Relative
Habitat Type Life  Form Species 

— — 
Density

Low Marsh Grasses ~~~ost is alba U
Sedgea Ca rex lyngybe i U

Herbs Atr ip h ex patu la C

Cotula coronopifo lia C

~p~~ gula sp. U

High Marsh
(E stua ri ne) Grasses D i s t ichh i s  sp icat a A

Aq r osti s alba C

Rushes us bal t icus U

Sedges Carex lyngbyei A

Herbs Potentihia pacifica C

Atriplex patula U

Hi gh Marsh
(Brackish) Grasses ~g~osti s alba A

D istichiis sp ica ta C

Phre gmi tes &usLiaLi~, C

Rushes Juncus ef fus us A
Juncus balticus A

Eleocharis palus tr i s C

Herbs Cotula coronopifohia C

Atrip lex patula C

Potentihia pacifica C

Plantago mariti me C

Grass—Herb Grasses Holcus lanatus A

(Continued )
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Table AlO (Continued)

Rela t ive
Habitat Type Life Form Species Density

Agrostis alba C

Festuca rubra C

Her bs Rumex acetosella A

Chenopodium album C
• Sohidago canadensi s C

Epilobium angu stifo h ium C

Tanacetum doughasii C

Rumex ace tosa U

Epilobium angustifo lium ?

Lowland
Shrub Rushes Equisetum arvense A

G rasses Holcus lanatus A

Shrubs cy~ is us scopar ius A

Alnug rubra A

Dike Grasses Holcus hanatus A

Agrostis alba A

Herbs Achillea millefolium C

E~pilobium angus t i foli um U
Shr ubs Rubus discolor A

Sambucus racemosa C’

C i rs ium arvense C

Trees Aster subspicatus C

Sahix sp. U

Ar butus menziesii  U

Betula ap . U

Salix scouleriana U

(Cont inued )

A18
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Table AlO (Concluded)

Relative
Habitat Type Life Form Species Density

Upland Seral
Shrub Gras s Holcus lanatus C

Herb Mehilotus alba A
Epilobium angustifo hium C
Tr i fol i um repens C

Rumex acetosella C

Trees Ahnu s rubra C

I .

A19
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Table All
Vegetation Com position and Relative Density

of Jetty Island

Rela t ive .

Habi tat Type Life Form Species Density

Dune Grass es Elymus mohhis A

Storm Tide Plai n Sedges Carex macroc ephala U

Low Marsh Grasses Poe sp. C

Sahicornia vir g inica A

Ruppia maritim e U

Sedges Carex lyngbye i C

Herbs Atriplex patula C

Grass—He rb Grasses Festuca myuros C

Aira caryophyl lea C
Elymus molhis u

Herbs Lepidium virqinjcum C

Rumex acetosella C

Hypericum per f oratum U

Shru b Sedges Carex macroc ephala A

Herbs Rumex acetosella C

Shrubs çytisus scoparius A

A20 
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* Table A12

Vegetation Composition and Relative Density

of Pad illa Bay Islands

Relative
Habitat Type Life Form Species Density

Low Marsh Sedges Car ex lyngbyei C

Herbs Triglochin maritima in C

Sahicornia virginica C

Atriplex patula U

Dune Grasses Elymus molhis A

Bromus tectorum C

Festuca myuros C

Agrostis exara ta C

Her bs C i rs i um vulgare U

Grass—Her b Grasses Bromus tectorum C

Festuca myuros C

Elymus molhis U

Agrost is exara ta U
Herbs Cirsiurn vulgare C

Lotus corniculatus C

Chenopodjum album U

A2l
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APPENDIX B: INDEX TO PLANT SPECIES OF
1PACIFIC NORTHWEST ESTUARINE ISLANDS

Family
a Genus, Specific Epithet , Authority Common Name

Nonvascu lar Plants  (Al gae 2
, Mosses3, Horsetail4, and Ferns4)

Brachytheciaceae

Eurh ynchium oreganum (Sull.) Jaeg.

and Sauerb. feather moss
Bryaceae

~ylocomiurn sp lendens (Hedw.) B.S.G. stair step moss
Equisetaceae

~~~ 4_setum arvense L . common horsetaj].
Polypodlaceae

A thyrium fihix—femina (L.) Roth lady—fern
Polypodium glycyrrhiza D.C. Eat, licorice—fern
Polystichum munitum (Kaulf.) Presl

var. imbricans (DC . Eat.) Maxon sword—fern
Polytrjchaceae

Polytr ichum jun i perinum (Hedw. )  jun iper haircap moss
Rhytidiaceae

~~y~idiadelphus loreus (Hedw. ) Warnrt. little shaggy moss
Ulvaceae

Ulva lactuca L . sea lettuce

Vascula r Plants (Grasses 4, Herbs 4, and Shrubs and Trees
4
)

Ara ceae

~y~4chitum americanum Hult. and St. John skunk—cabbage

1) Literature cited may be found at the end of the main text pages.- - 2) Nomenclature after Palmer and Fowler 1975.
3) Nomenclature after Lawton 1971.
4) Nomenclature after Hitchcock et al. 1955—1969 and Hitchcock and

Cronquist 1913.
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Family
Genus~ S p e c i f i c  Epi the t , A u t h o r i ty  Common Nam e

Balsatninaceae

Impat lens noli—tangere L. touch—me—not

Be tulaceac

Alnus rubra Borg. red alder

Betula sp. birch

Caprifoliaceae

Lonicera involucrata (Rich.) Banks bearb~rry honeysuckle

(black twin—berr y )

Sambucus racemosa L.

sp. arborescens (T. and C.) Gray coast red elder

Symphoricarpos albus (L.) Blake common snowberrv

Viburnum edule (Michx.) Raf. high—bush cranberry

Caryoph y llaceae

Cardionema ramosissima (Weinm.) Nels.

and Macrb. sandma t

Honkenya peploides (L.) Ehrb. sea pursiane

Spergularla canadensis (Pers.) C. Don Canadian sandspurrv

Spergular ia macrotheca (Hornem.) Heynh . beach sandspurr v

Chenopodiaceae

Atr ipl ex patula L .

sp. littoralis (L.) Gray shore orache

Chenopodium album L. lambsquarter

Salicornia virginica L . pickleweed

(glasswort)

- 

- 

Compositae

Achillea millefolium L . yarrow

Ago seris heterop t~y 1la (Nutt.) Greene false—dandelion

Ambrosia chamissonis (Less.) Greene silver bur sage

Anapha lis margaritacea (L.) B. and H. pea rlv—ever last log

Anthemis cotula L. mavweed

Aster  subsp icatus Nees Douglas ’ as t e r

B2
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Family
a Genus, Specific Epithet , Authority Common Name

Cirsium arvense (L.) Scop. Canadian thistle

Cirsium vulgare (Savi) Tenore common thistle

Cotula coronop ifohia L. brass button

Gnaphahium purpureum L. purp le cudweed

Hierac turn sp. hawkweed

Hypochaeris radicata L. spotted cats-ear

Seneclo sp. ragwort

Senecio vulgaris L. old—man—in—the—spring

Solidago canadensis L. meadow goldenrod

Sonchus arvensis L. field milk—thistle

Sonchus oleraceus L. common s o w —t h i s t l e

Tanacetum douglasil DC. northern dune t an s~-

Tanacetum vulgare L. common t ansy

Taraxacum offic inale Weber common dandelion

Convolvulaceae

Convolvulus sepium L. lady ’s—nightcap

Convolvulus soldanella L. beach morning—g lory

Cornaceae

Cornus nuttallii Aud. Pacific dogwood

Cruc lferae

Cakile edentula (Bigel.) Hook. American searocket

Cakile maritima Scop. European searocket

Lepidiuin virginicum L.

var. menziesii (D.C.) Hitchc . tall peppergrass ‘

Cup re ssaceae

Chamaccyparis lawsoniana Pan . Port Orford cedar

Cype r aceae

Carex lyngb yei Hornem. Lvngbv ’s scdgc

Ca r ex mac r ocep ha la W I l i d .  Li rg.- — hc ~ dt •d sedge

E leocharis palu str is ( L . )  R .  and S. common sp ike—rush

Sci rpus amen icanus  l’ t - t  s. three—square bulrush

B3
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Famil y
Genus, Specific Epithet , Authority Common Name

Er Icaeceae

Arbutus menziesii Pursh Pacific madrone

Gaultheria shallon Pursh salal

Gramineae

Agropyron intermediurn (Host) Beauv. wheatgrass

Agropyron repens (L.) Beauv . quack grass

Agrostis alba L. creeping bentgrass

Agrostis exarata In n, spike bentgrass

Aira caryophyllea L. silver hairgrass

Ammophila a r ena r ia L . European beachgra ss

Bromus mol l i s  L . so f t  chess

Bromus secalinus L. ryebrome

Bromus t ectorum L. cheat grass

Calamagrostis canadensis (Michx.) Beauv. bluejoint reedgrass

Dacty lis &~~merata  L . or cha rd—gras s

Deschampsia caespitosa(L.) Beauv. tufted hairgrass

Distichlis ~~~~~~ (L.) Greene saltgrass

Elymus mau ls Trin. American dunegrass

Festuca myuros L. rat—tail fescue

Festuca rubra L. red fescue

Holcus lanatus L. common velvetgrass

Hor deum brach yantheruin N ev ski  meadow ba r ley

Phalaris arund inacea  L. reed canarvgrass

Phragmites australis(L.) Trin. common reed

Poa sp . bluegrass

Polypogon monspeliensis (L.) Desf. rabbitfoot polypogon

Grossulariaceae

Ri bes lacustre (Pers . )  Po i r .  swamp gooseberrv

Hype r icaceac

Hypenicum perforaturn L. Kianath weed
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Fami ly
Genus , S p e c i f i c  E p I t h e t , A u t h o r i t y  Common Nam e

Inidaceac

~~~ 
Pseudacorus L. yel low f l a g

Juncaceae

Juncus balticus Wilid. Baltic rush

Juncus  e f fu s u s  L. s o f t  rush

Juncag inaceae

Tn i g lochin  m a r i t im a  L. seaside ar rowgrass

Leguminosac

Cv t l s u s  scoparius (L.) L i n k  Scotch broom

Lathyrus japonicus Wilid. beach pea
a Lotus corniculatus L. hirdsfoo t—tr efoil

Lup inus I i t t o r d i s  Doug i .  seashore lupine

Lup ~~ us sp . lupi ne

M e l i l o t u s  alba Desr. white sweet—clover

Trifolium pratense L. red clover

Trifolium repens L. white clover

Tnifoliurn wormskjoldii Lehm . spning bank clover

U lex europa cus L . furze (gorse)
V i e  ía ~~~~~ntea  Hook , g i a n t  v e t c h

N~ c tag inaceae

Abronia 1 a ti f ~ - i t  Esch. yellow abronia

Oleaceae

Fraxinus l a t i f o l i a  Bent h. O r egon ash

Onagraceae

~~~j ob ium angust i fo h ium L . fireweed

Epi lobium wat son h i Barbey Wa t son ’ s willow—herb
Oenothera hooker ! T. and G . Hooker ’ s eve n ing—primro st

O rc hidaceac

Ha benar la d i l a t a t a  (Pur sh) h ook, w h i t e  bog—orchid

P inaceae

P icea s i tc hensis (Bong.)  Carr . Si tk a  spruce

B5
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F a m i l y
nu~ 2 i t t ~ L~~I t l h ~~~ u t  r m ~n Name

P in u s  coot or t a  Loud . I od gepo 1 e p ine

( co a s t  p i n e )

Pseu d o t s u~ ,t tnen~ i e s i i  (~‘l i t -b .  Fran ca Po~i~ l a s  f i r

I’! ant ag i n.t ~- eae

P1 a u t a ~ o l a n c e o la t a  L . Eng 11 sit p lan t  a in

~~~~~~~~~~~~~~~~~~~~~ maritima L.

sp. lunco ides  (Lam. ’) Hu l t .  sea p l a n t a i n

Po 1 \ -gonacoac

~2~~~~opum paron~-c b i a  Chant , and S hl e ch t ,  black—knotweed

~~~~~ acetosa L. k i tch e n  sari-el

Rumex acet a ~~el I a  L. sheep sot-re !

Rture x cr l ~ p~ s L. cu r l y  dock

Runiex j~~~~ic~ r1oides 1 . ye I ow dock

Rumex sa l ie  I fo  I i  us We torn. w i l l o w  dock

Rhamnaceac

Rhamnus pursh iana DC. cascara

Rosaceac

F~~ g~yt a  v~~~gj~niana Duchesne hroad pet a 1 st r a w ber r y

Phvsocarpus c~ p!ç~~tus ( Pu r sh )  Kunt  ze Pacific nine—hark

Poten t  lila p a c i f ic a  Howell  Pac i l ie  si Iverweed

(marsh c i n q u e f o i l )

Rosa ~~c~~ p~i N u t t  . b a i dh ip  ro~ t’
Rubus discolor  We i he and Nee s H i m a l a y a n  b l a c k b e r ry

Rubus 1 ac in iat t ’s  WI I l~i. evergreen h l aekh or r v

Rubus leucodermis Doug i. b lack  r asp ber r y

Rubus sj Icct a bi I t s  Pursh  sa!monhe rr
So r bus au cupar Ia L. Europ ean mount a in — a s h

Sorhu s s it c h e nsi s  Roemer S i t ka  m o u n t a i n — a s h

Rub

G a l i u m  a 1-ar in c  L . e l e a v c v s

G a l l u n t  sp. L. hedst  raw

_
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Family
Genus, Specific Epithet , Authority Common Name

Galium trifidum L. small bedstraw

Ruppiaceae

Ruppia maritirna L. d i tch—grass

Sal icaceae

Populus trichocarpa T. and G. black cottonwood

Salix 5~~. willow

Salix hookeriana Barratt h ooker willow

Salix scouleriana Barratt Scouler willow

Scrophulariacea

Orthocarp~~ cast i l le joides Benth. pa in tbrush  owl—clover

Scrophularia cal ifornica Cham. and Schlecht.  California f i gwort
Typhaceae

Typha latifolia L. cattail

Umbelliferae

Angelica lucida L. sea—watch

Conioselinum pacificuin (Wats . )

Coult .  and Rose . hemlock—parsley

Heracleum lanatum Michx. cow—parsnip

Oenanthe sarmentosa Presl . Paci fic  water—parsley

Urticaceae

Urtica dioica L. stinging nettle

Zosteraceae

Zostera marina L. eelgrass
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APPENDIX C: INDEX TO BIRD SPECIES ’

Family
Genus , Sp e c i f i c  Epi the t  Common Name 

_____-

Accipitridae

Buteo j amaicensis red—ta i l ed  hawk

Anatinae

Anas p l a t y r hynchos mallard

Ardeidae

Ardea herodias great blue heron

Charadriidae

Charadrius  voc i fe rus  ki lldeer

Laridae - - -

Sterna caspia Casp ian tern

Larus californicus California gull

Larus delawarensis - r i ng—bi l l ed  gull

Larus g~ aucescens glaucous—winged gull

Larus occ identa l i s  western gull

La~ us philadel phia Bonaparte ’ s gull

Sterna h i rundo  common tern

Phala :rocoracidae

- : Phalacrocorax auritus double—crested cormorant

Phasiar.idae

Lophorç~~ californicus California quail

Ii

1) Nomenclature a f t e r  AOU 1957 and AOU 19fl. (Literature c i t e d  may he
found at the end of the main t e x t . )
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A P P E N D i X  I ) :  I N D E X  TO MAMMA l. S P1-Ic ’ i-:s

t ih o  i d e  r

~ ~~~ I t  I a 1-I ja i t  l ie t , i t t I  t I I a ~ I~ f t V ( Ionh iik ’ ( l  N _ i u ~a-

Ca ru Iv ora  : I’ I t i n t  ped i - i

V i t  U I I tt,i (1.1 i t tU leus  ) ha i — h ot -  U i , i I

Radon t I i : N\ - ( I f lk l i p Ita

L a - i t  ( u s  u t t a F V & l c t i ~ (Rt ’t - kt ’nl tuut  ) N o t w a v  r a t
Rod en t  L a :  I l v s t  r l eomorpha

or ~~- p * i  (Mo I I n a ’)  n u t  r I: i
I it  ~~~~ I vat -a : (none )

So ru ’x ~~~~ sin ew

I )  Nanw n~ l a t  l i r e  a - i t t  ‘r I n g i o ~ l t) ( , l . (lit u ’ i i t  l i i i ’  c i t  eat  n i . iy  be I aut td  ~u t  I he
i a-nd o I ( lie ma I n  t e x t  . )
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