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The near coastal water from 1 to 4 nautical miles beyond the low tide of the Fraser River delta,

FYR NBEFSNNBR (G2 KSNB d GKS CNI &SN wiAi @SN 9aidz
YR +y SEGSyarzy 2F 2y S 2résourcesyh tRe Feaser Rivaralgita A Y LJ2
(Butler and Campbell 1987). We report on a systematic,-baged survey conducted every

month between 10 November 2016 and 23 October 2017 along the inbound and outbound

shipping lanes in the Fraser River estuary.

A total of 3447 birds and mammals were recorded in a 200m wide transect of which the
greatest number occurred in January (1236) and the fewest in June (75). Assuming the same
density in surveyed and unsurveyed portions of the estuary, we estimate that asasany

32,000 birds could have been present in January and 1950 in June over the entire Fraser River
Estuary. Seabirds and seals were respectively the most numerous birds and mammals.

A distinguishing feature of the estuary surveys was the number of fegaeteflignated

Endangered, Threatened, or Special Concern, and provinciahypRBhielisted species that

were present. Of 27 annually occurring birds and 4 mammals, nearly half (14) were designated
as Endangered,hreatened, or Special Concern by eittiex federalor provincial government
designations

Our purpose was to document the seasonal abundance and distribution of marine birds and
mammals through a year. We compare the results with existing information on the distribution,
abundance and trends of marine birds and mammals in the region. Oumideygs indicate:

1 The deep water of the Fraser River estuary is used by sdeexllylisted and provincially
listed species including Pacific Brant, Surf Scoter, DaDNES & G SR / 2 NX¥Y 2 NI y i =
Cormorant, Pelagic Cormorant, Western Grebe, Caldo®ull, Parasitic Jaeger, Caspian
Tern, Common Murre, Marbled Murrelet, Ancient Murrelet, Harbour Porpoise, and
transient Killer Whale. Special attention should be directed to these species with an aim
to secure and recover their populations.
1 A large number of Marbled Murrelets present in winter suggests that the Fraser River Estuary
serves as an important location for the most perilous population, the South Coast
murrelets. Regular annual use by this species needs to be confirmed. The ecological
factors dawing Marbled Murrelets to the estuary should be a research priority with the
aim of securing the ecological function that supports the large numbers observed.
1 More frequent surveys to establish the baseline number of Harbour Porpoises against which
to measure any effects from increased shipping traffic is recommended. The
20aSNBFGA2Y 2F | WAaAdzZLISNLIZRQ A& 27F LI NIAOdz
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1.1 Backgrounénd context

The Fraser River estuary has been occupied by birds and mammals long before the written
record began. Remains from harvesting activitiea afz& lj dzS | Y1 &&Y % Al Yy R
TsawwassersQ= 6y Y k&) indgenbiis peopleesiding in the estuargeveal the

presence ofish, shellfish, birds and mammals for thousands of years (Hobson and Driver 1989).
Many of the current place names in the Fraser River Delta were assigned by early explorers and
settlers (Walbran 1971; Algg and Akrigg 1997) who settled, diked, and farmed there in the

late 19" century. Hundreds of thousands of people reside on the delta today accompanied by
concomitant environmental change from industrial and urban development. Jetties and river
retainingwalls on the intertidal portions of the delta altered the flow and sedimentation

patterns in the estuary.

The Fraser River Estuary is an extension of the Georgia Strait ecosystem, more recently known
as the Salish Sea ecosystem that holds several giadoadl internationally important numbers

of birds (Buttr and Vermeer 1989 The intertidal marshes of the Fraser River Delta are
recognized with many conservation designations as a nursery and resting place for millions of
fish and migratory birds (Butlemd Campbell 1987).

Severaktudies reporthat the Salish Sea region has experienced a significatlingein bird

species (Bower 2009, Anderson et al. 2009, Crewe et al. 2012). Vilchis et al. (2015) found long
term declines most pronounced among sonaaBirds (alcids) and grebes that specialized on
small fish for prey. They posited that the changes in bird numbers might signal large ecological
changes to the food web. Gaydbsy R . NE &)yeQiéw obthe potemtial threats to wildlife

in the Salish Seincluded human disturbance, underwater acoustics and oil spills from
increased shipping to and from ports in Vancouver and Washington, and a variety of ecological
changesThere has been heightenguliblicattention overthe potential for increasedspills

from ships, most notablg higher numbenf oil tankers. Despite an abundance of studies of

birds on the Fraser River Delta, there is a paucity of information on the birds and mammals in
the subtidal region of the estuary.

The purpose of this report t® presentthe results of a wekly yearround census from 20167

andto comparethem with historical information on the distribution and abundance of marine
birds and mammals in the Fraser River Estuary, and the broader Salish Sea. The project builds
on similar work conducted within the Southern Gulf Islands of British Columbia (Davidsion e
2010), Burrard Inlet and Indian Arm (Butler et al. 2015), and Howe Sound (Butler et al. 2018).

Butler, MacVicar, Couturier, Richmond, and Middleton 2028



Table 1. Reguladgccurring marine bird and mammal species of conservation priorittyan
Fraser estuary(SC=Special ConceiflisThreatened, E=Enaigered,N =No concern *Transient
ecotype, **Southern Resident ecotypRed=at risk of being lost (extirpated, endangered or
threatened) Blue=special conceri

Species COSEWIC | SARA | BC Provincial ranking
Ancient Murrelet SC SC Blue
PacificBrant N N Blue
Brandt's Cormorant N N Red
California Gull N N Blue
Caspian Tern N N Blue
Common Murre N N Red
Doublecrested Cormorant N N Blue
Harbour Porpoise SC SC Blue
Killer Whale T*E** T*E** Red
Marbled Murrelet T T Blue
Parasitic Jaeger N N Red
Pelagic Cormorant N N Red
Surf Scoter N N Blue
Western Grebe SC N Red

1.2 Previous studies

The indigenous people who hunted and fished in the Fraser River Estuary for thousands of years

left behind a valuable archeological record of its birds and mammals (Hobson and Driver 1989).

The waterbird species uncoveradthe middens are still presenvdlay.The written record of

the estuary begins with early Spanish and English explorers who crossed the estuary but did not
confirm the presence of the FraserRiverSa LJA G S / F LIGF Ay DS2NBS I yO2«
close to our transect, &ither he nor Achibald Menzis who served as naturalist referréal

bird or mammal life in the estuarancouver 178).

Data on birds along the shore of the Fraser River delta is volumiBenson (1961) described

the foreshore marshes and the seasonal use by watdriButler and Campbell (1987)

summarized what was known about the birds on the Fraser River Delta, including the estuary
portion, and subsequent surveygdrmeer and Levings 1977, Butler and Cannir@g9 filled

an important gap in the abundance and seaality of birds in the intertidal portion of the

delta. There is a large body of research into distributions and habitat associations of the major
waterbird species along the shore including the BC Coastal Waterbird Survey and papers by
many authors (Buér 1994, Ydenberg et al. 2004, Shepard and Lank 2004, Pomeroy 2006, Evans
Ogden et al. 2008, Drever et al. 20Jdnenez et al. 2034

Butler, MacVicar, Couturier, Richmond, and Middleton 2038



In contrastto the shorelinginformation on birdsfar from shore is scant. Robertson (197
conducted a yearound surey from ships and ferries of seabirds utilizing the pelagic waters of
the Strait of Georgia. The densities of birds estimated for the shoreline by Veghak(1994)
andthe offshore by Robertson (19yWere strikingly different. Shoreline bidgnsities were

two orders of magnitude greater than that of tipelagic waters. Robertson (197@oncluded

that the density of seabirds using the pelagic waters was minimal and their ecological role was
insignificant. The birds and marine mammals usingeteiary waters between the intertidal
portions of the delta reported by Vermeet al.(1994) and the pelagic waters of the Strait of
Geagia surveyed by Robertson (19#¥ave not been surveyed to our knowledgmdarethe

subject of this report.
H® @ UUARBIT YR aSUiK2Ra
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Fig. 1Fraser Riverdtuarystudy area

The study areancludes the waters approximately 1 to 4 nautical miles from shore extending
from the Point Grey bell buoy off Point Grey south along the in@dsternedge of the
inboundshipping lane to the USanada International bordewest along the International
border and north along the outsidevesternedge of the outbound shippindane, to Point

Atkinson (Figuréd).
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2.2 Transect Route and Field Protocol

Survey methods designed to estimate population size and distribution of seabirds in large open
waters use a sampling method based on a fixed transect width (Tasker et al. \A@84).
surveyedatransed along the eastern andiesternboundary ofthe shipping laneThe eastern
boundary was closer to shore and near the drop off of the delta, while the western boundary
was closer to the middle of the Strait of Georgia.

We surveyedpproximatelyonceeach monthfrom November 2016 to October 201For the
purpose of this report, @unts of birdsand marine mammalg/ere made from a 7 m long
aluminum boat moving at 12 knots withig 200 m(100m on either sideyide transectparallel

to the shoreline We also recorded the number of birds and mammals seen beyond 100 m of
the boat. These data we archived in the data set but not included in the mapping and
abundance estimates we present here.

Two observers scannddr birdsand mammalsn either side of the boatVe included in the

tally any flying birds that crossed the transe®ne observer called out waypoints

approximately every 500 meters while the other observer recorded the data. Binoculars were
used to assist isounting and identifying distant birdend mammalsin most situations, birds

and mammalsvere counted individuallyFlocks of more than about 1@@dividualbirds were
estimated by sumning the number bgroups of 18 ofindividuals.Previouslywe comparel

our field estimates against the number counted from a photograph of the same #indikound
our precisionto be similar to other studies (Prater 1979). Rappolt e{&985 concluded that

over and underestimates canceled each other out.

2.3 Kernel andCluster Mapping Techniques

Kernel analysis igidely used in wildlife research to visualize patterns of species distributions
and densityKernel anajlsis creates a smooth surface on which the estimateldes are

highest at the locatiosiof the known dda points and diminiskvith increasing distance from
thesepoints, reaching zero at the predefined search radius distance from this point (ArcGIS 9.3,
ESRI 2009).

2.3.1 Kernel Analysis

We applied a kernel estimator to determine the spatatribution pattern of each species of

interest using efforfcorrected counts. A cell size of 50 metres (regoh) and a search radius

of 1500metres were used to define the kernel settings. Next, we normalized each raster layer
Ayid2 3ANRdzLJA dzaAy3 | ayl Gdz2N> € oNBlF{1adé& Ofl aairTa
identifying naturally occurring breaks in the distribution of data valuesttéimpts to reduce

variance within groups and maximize the variance among groups. To allow comparison among
species, wedbeled highest values as high densitgas, the seond highest values as medium
densityareas, and the third highest as low densityeas. One further tier of (lowest) values was

Butler, MacVicar, Couturier, Richmond, and Middleton 2(0%8



excluded from visual representation on the species maps to minimize distraction from areas of
higher importance.

2.3.2 Clustering Analysis

In order to determine the distribution of groups of interest (ESARACOSEWIC species), the
respective species rasters needed to be combined. In order to make the rasters comparable, it
was important to use a common measurement scale and weights that allow us to make
calculations of standardized criteria among seveeahkl rasters. To do this, we assigned
numerical weights to the categories describdzbae. High density areas, medium density

areas, and low densitgreas were assigned weights of 10, 6 and 2 respectively. After scaling the
kernel raster datasets, the s&dted species were overlapped and summed together. The
resulting rasters were displayed using "equal interval” classification which divides a dataset into
groups at regular intervals containing equal ranges of values. In this way, a clusteniag deg

was dentified where high, medium and low densdyeas represent the species abundance and
spatial distribution (and the lowest tier of values was excluded as before).

It is important to note that the maps in this report show the results oflgimg kernelanalysis

within 200 m of the waypoints along the survey transect route only; the analysis does not
extrapolate beyond 20én either side of the transect line. There are shortcomings of applying

this technique to waypoints along a transect line, includingtisih autocorrelation not being
accounted for. The maps represent only the data collected during this survey, and do not reflect
anabsence of birds or mammals >180away from the transect line.

2.4 Other Observations
We included observations of birde@& marine mammalsountedwithin about 1 km of the boat
while transitingenglish Baketween First Narrows anithe Point Grey bell buoyVe also

includedother incidental observations made by us or other people in the Estuary during our
surveys

owSa@ (a
3.1 English Bay Records

We tallied15 species of birds and threeammalswhile transiting acrosknglish Bay (Tablg.2
The Marbled Murrelet, Western Grebe and Harbour Porpoise are federally listed Species at
Risk.

Butler, MacVicar, Couturier, Richmond, and Middleton 2068



Table2. Number of birds and marine mammals seen each manthansit throughEnglish Bay
between First Narrows and Point Grey bell buoy. Dates correspond with transect survey dates.

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Total
SurfScoter 0 0 0 0 0 0 0 5 0 2 4 0 11
White-winged Scoter 0 0 0 0 0 105| O 0 0 0 12 0 117
Western Grebe 0 0 0 0 0 0 0 0 0 0 7 0 7
Common Murre 0 0 0 0 0 0 0 0 0 0 0 1 1
Marbled Murrelet 0 0 2 0 0 0 0 0 0 3 3 2 10
Bonapartes Gull 12 | 40 0 3 0 0 0 0 0 |334|107| O 496
Mew Gull 11 | 54 | 23 0 0 0 0 0 0 3 0 0 91
California Gull 0 0 0 0 0 0 1 2 0 8 0 0 11
Glaucouswvinged Gull 4 0 2 0 3 9 7 3 27 3 2 11 71
Caspian Tern 0 0 0 1 0 0 0 0 0 0 0 0 1
Parasitic Jaeger 0 0 0 0 0 0 0 0 0 0 4 0 4
Redthroated Loon 0 0 0 1 0 0 0 0 0 0 0 0 1

. NI yRGQ&a [ 2 2 6 0 0 0 0 0 0 0 | 13 ] 17 | 1 39
Doublecrested 1 0 3 0 0 35 1 0 0 0 2 12 54
Cormorant

Pelagic Cormorant 1 2 4 0 3 2 0 1 0 1 0 0 14
Harbour Seal 0 0 1 0 0 0 1 1 0 3 5 3 14
51 fftQa t 2Nl O 0 0 0 0 0 0 5 0 0 8 0 13
Harbour Porpoise 0 0 0 0 0 0 4 0 0 0 0 0 4
Total 31 | 102 | 35 5 6 151 | 14 | 17 | 27 | 370 | 171 | 30 959

3.2Summary ofMonthly Surveys

Twelvesurveys were conducted betweédsiovember 2016 and October 201@talling 3447

individuals o29 marine bird and3 marine mammal specigable 3. The most abundant birds

were Mew Gull, Common Murre, GlaucogsA Y 3SR Ddzf £ = . 2yl LJ NI SQa Dd
Marbled Murrelet.The most abundanimarine mammaivasthe Harbou Porpoise Notable

numbersof Marbled Murrelets were seen in Januarilso of note was thengsence ofSpecies

at Riskdesignated a3 hreatenedMarbled Murrelet andTransientiller Whale Special

ConcernWestern GrebeAncient Murrelet, and Harbour PorpoisgCRedlistedspecies

Western GrebePelagic CormoranBNJ Yy R Qa / 2NX2NF yiZ tFNIFAAGAO W
TransientKiller WhaleBCBlue listedspecies PacificBrant, Long-tailed Duck, Surf Scoter,

Doublecrested CormorantCaspian Tern, Marbled Murrelet, Areit Murrelet, and Harbour

Porpoise.

Ourstudy areancluded the water froni to 4 nautical miles beyonthe lowesttide on the
Fraser River Deltand therefore was 3 nautical miles (5.4 km) widlbesurvey transect was
200 meterswide within the 5.4 km widtHeaving (5400 ng 200 m)5200 m thatwasnot
surveyed.The unsurveyed area waserefore (5200m/200m=) 26 times greater than the
surveyed area. By assumingetsame density of birds in unsurveyed anlveyed ares, there
could havebeen (1236 birds X 2% 32,136 birdgpresentin the Fraser River Estuary in January
when birds were most numerous and 1950 birds in June when birds were least numerous.

Butler, MacVicar, Couturier, Richmond, and Middleton 2(QZ8



Table 3 Number of marine birds and mammals countedidgrl2200 m wide line tranesct
surveysi(e.within 100 meters either side of survey vesseljhe Fraser estuar)British
Columbia20162017. Numbers in parenthesdsadicate total number of waypoints surveyed.

Species Jan Feb [Mar [Apr [May |[Jun |Jul |Aug |Sep |Oct |Nov [Dec |Total
(174 | (120 |(174|(174| (174 |(174| (115|174 | (174 | (174 | (174 | (174
Alcid 2 0 0 0 0 0 0 0 0 0 0 0 2
Ancient Murrelet 0 0 0 0 0 0 0 0 0 0 0 2 2
Bald Eagle 0 2 0 1 0 0 0 0 0 0 0 0 3
C2YFLI NG S 1 0 0 | 39 0 0 0 0 161 | 93 | 22 0 | 316
PacificBrant 7 0 0 0 0 0 0 0 0 0 0 0 7
NI YyRGOQ& 42 2 20 | 5 0 0 0 0 5 0 10 | 17 | 101
Canada Goose 0 0 0 0 0 0 1 0 0 0 0 0 1
California Gull 0 0 0 5 a7 50 | 26 | 45 17 24 | 25 0 | 239
Caspian Tern 0 0 0 0 0 5 1 1 0 0 0 0 7
Common Murre 303 4 1 2 0 0 0 0 0 3 15 | 264 | 592
Cormorant sp. 3 0 0 0 0 0 0 0 0 0 0 0 3
5FfttQa tg 6 5 0 | 12 0 0 0 0 0 0 3 0 26
Doublecrested 2 3 0 0 0 2 0 0 0 0 0 4 11
Cormorant
Ducks 0 0 0 0 0 0 0 2 0 0 0 0 2
Dunlin 0 0 0 0 0 0 0 0 0 24 0 0 24
Forktailed Storm 0 0 0 0 0 0 0 0 1 0 0 0 1
petrel
Gulls 103 0 0 1 0 0 76 0 0 0 0 0 180

Glaucouswinged 136 33 | 24 | 11 45 10 9 65 85 24 | 32 | 28 | 502
Gull

Harbour Porpoise 74 0 1 1 1 7 1 3 1 27 0 6 122
Harbour Seal 12 0 2 4 0 1 0 4 1 7 3 2 36
Herring Gull 0 0 33| 0 0 0 0 0 0 0 0 0 33
Iceland Gull 17 0 0 0 0 0 0 0 0 0 0 1 18
Killer Whale 0 0 0 3 0 0 0 0 0 0 0 0 3
Marbled Murrelet 237 2 0 0 0 0 0 0 0 0 0 3 242
Mew Gull 247 | 76 | 167 | 38 4 0 0 0 3 46 9 | 141 | 731
Northern Pintail 0 0 0 0 0 0 0 5 0 0 0 0 5
Parasitic Jaeger 0 0 0 1 0 0 0 0 1 0 0 0 2
Pacific Loon 4 0 0 2 0 0 0 0 0 0 0 0 6
Pelagic Cormorant| 0 0 0 0 1 0 0 0 0 1 0 0 2
Pigeon Guillemot 0 0 0 1 0 0 0 0 0 0 0 0 1
Pomarine Jaeger 0 0 0 0 1 0 0 0 0 0 0 0 1
Redbreasted 1 0 0 0 0 0 0 0 0 0 0 0 1
Merganser

o
o
o
o
=
o
o
o
o
o
=
ol
~

Rhinoceros Auklet
Redthroated Loon 1 2 3 15 0 0 0 0 0 0 1 5 27
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Nov |Dec |Total

Species Jan Feb |Mar |Apr [May |Jun |Jul |Aug (Sep |Oct
Surf Scoter 1 0 0 | 28 0 0 0 0 8 1 0 0 38
Western Grebe 37 0 0 | 26 0 0 0 0 0 75 0 14 | 152
White-winged 0 0 0 0 0 0 0 0 0 1 0 0 1
Scoter

Total 1236 | 129 | 251 | 195| 100 | 75 | 114 | 125 | 283 | 326 | 121 | 492 | 3447

3.3General finding for species otonservation concern

Fouteen speciesnve observed werdisted either by COSE®W/|the Federal SpeciesRisk Act or
Provincially (Bd or Bluelisted) includingSurf ScoterPacificBrant PelagicDoublecrested and

. NI YRG Q& Parabifi¢ 2aNde@Alifdinta GullCommon Murre, Caspian Tern, Ancient
Murrelet, MarbledMurrelet, TransientKiller WhaleandHarbour PorpoiseandWestern Grebe
(Table 1)The distibutions of thelisted birds and mammalscombinedare shown in Figure, 2
while the distributions of thdistedbirdsonly are shavn in Figure 3While all listed species are
assumed to have declining populations, teusesare diverse and not well knowamdwarrant

specific stuges to develop appropriate targeted conservation actions.

" Red-, Blue-, SARA, and | o\ Engiish Bay &
COSEWIC Listed o l'. Burrard inlet
Birds and Mammals :

Density (mean no. ind./sq km)
from 20186-2017 surveys

M igh
|:| Medium
I:I Low

¢ Survey Points

=l Important Bird and
Biodiversity Area

D Shipping Lane

—_—

Study et @

@m’mﬁmum

| Island
T Boundary Bay-Roberts
Bank ~Sturgeon Bank

@’a’éer River Estuary)

=
Roberts~._
Bank

Boundary
Bay

Fig. 2Primary, secondary and tertiary areas for all federal and provincial marine bird and
mammal Species at Risk along the transect routbenFraser River Estuaryased on spatial
clustering analysis of all survey records of SERSEWIC and Ministry ofviinonment Red

and Bluelisted marine bird and mammal species.
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| English Bay &
\\ Burrard Inlet

[ Red-, Blue-, SARA, and |
COSEWIC Listed

Birds

Density (mean no. ind./sq km)
from 2016-2017 surveys
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I:I Low
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Biodiversity Area
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of Geﬂr’g;a
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[ _Island |/
L /1

— Boundary qay«ﬁbﬁéﬁs
Roberi%' - Bankf’STurgeon Bank
Bank (FraSer River Estuary)

Figure. 3. Primary, secondary and tertiary areas for all federal and provincial marine bird
Species at Risk along the transect routéhm Fraser River Estuaryased on spatial clustering
analysis of all survey records of SARBASEWIC and BC Ministry of EnvirornrRead and Blue

listed marine bird species.

nod® 5A80dzaaAzy

A goal to sustain birds and mammals regardless of tta@iservatiordesignations requires a

functioning ecosystem that can supply them with food, shelter, nest sitesafatesting

locations.Restoring and sustaining habitats while minimizing pollution will be requiedi of

the species of birds and marine mammalsserved on the surveysere fish eatersdrawn to

the mouth of the Fraser River for the fish that inhabit the riverine marshes and spawn upriver
Maintenanceof eelgrass beds, estuaries, salt marshes, mudflats, and sabe@anng streams is
an important component for all species of biraisd manmals For example, a herring spawn
event took place on 25 March 2017 on Point Roberts that attracted several thousandilyizds.
Povalyaeveported to eBird that 200@acificBrant, 1100 Greater Scaup, 1600 Surf Scoters, 50
White-winged Scoters, 27 Bla8coters, 125 Doublerested Cormorants, 200 Sanderlings, 400
Mew Gulls, 30 California Gulls, 30 Western X Glaueaonged Gull hybrids and 50 Glauceus
winged Gulls were present.
We noted birds and mammals were particularly numerous near the mouths dfitinn and
South Arms of the Fraser River. The reasons are not understood but might be related to the
presence ofish prey.Over 50 species of fish inhabit the lower Fraser River, including Sturgeon

and Roberts Bankand the adjacent water_eving2003.
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4.1 Precision of Estimates

We assumed a high ability to detesohd count most birds present on the water duringro
surveysWe also assumed that a single survey each month would represent the abundance of
waterbirds. This assumption is likely vdld the majority of species that remain for the winter
but less so fopassagenigrants likei KS . 2 y | Land\Jalothiéx Gull tizht fnovarough

in a short period of time. Our assumption that a monthly snapshot would represent the
distribution of birds likely under represented the overall distributaomd abundance

4.2 Conservation Priority Species

Figures 2 and 3 clearly show that thiajority of federal and provincial species of conservation
concernare clustered along the drop off of the Fraser River Estuary and near the eastern edge
of the incomingshipping lane. Whethethe presence of ships impaciny of these species was
outsidethe purview of this study. Nevertheless, our snapshot surgeggest that the Fraser
River Estuary is an important extension of the Fraser River Delta that should be incorporated
into the Boundary BayrRoberts BaniSturgeon Bank (Fraser River Estuary BG I@iportant

Birdand BiodiversityArea(Bird StudiesCanada)Moreover, we recommend that more wobe

done toexplicitly investigate interactions between rare species and ships with a goal of
ensuringthe safety,persistenceand recoveryof these speciesrhese interactions might include
direct disruption of feeding flocks of birds and mammals by the presence of vessels, or indirect
effects of the vessels on the distribution of the fish prey of birds and mam#isig.

continuation ofprevention and rapiatlearup of deleterious substances frooceangoing
vesselscommerciakhipping vesselsishing vesselderries and recreational boateia the

Estuary should be a priority.

4.3. Recommendations

Our study has established a bageliagainst which changéncluding recovery, cae

measured. We also identified species of conservation priority that will require specific
managementctions. At a broader level, the maintenance of thestabundant species will
requirereducing pollutiem and sustaining speciésbitats.A better understanding of the
ecological functions that support the diversity and abundance of birds and mammals of the
Fraser River Estuary would greatly assist us in sustaining theam example he hypothetical
linkage between biofilm on estuarine mudflats and birds needs to be examined (Sutherland et
al. 2013).

Management recommendations include:
1. Reduce chronic pollutiorof marine waters from upland sources (i.e., through stormwater
runoff), plastc waste, and minor spills from commercial and recreational vessels and operations.
These actions would benefit all bird speatgéacluding bird species at rigkusing the Fraser
River Estuary. Reducing pollutants may be especially beneficial to spaaieasswWhitewinged
Scoter and Surf Scoter that eat shellfish that concentrate pollutants in their tissues.
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2. Protect and emhancespawning habitatfor forage fish such as herring, sandlance, surf smelt,
and shiner sea percthat support a suite of estuarsspecialists, and their spawning locations
need to be located and protectedhis action would benefit fishating bird species, including
several bird species at risk, such as Western Grebe, Caspian Tern, Common Murre, and Marbled
Murrelet, as well as Haour Porpoise. Opportunities to consider are the enhancement of
estuarine habitats for forage fish such as marshes, seagrass meadows, and restoration of
riparian edges.

3. Continue efforts to reducehe risk of largescale spillsn the marine environmentrad to
improve spill response measures. Any of the bird species that use the Fraser River Estuary could
be affected by a large scale spill deperdon the time and location including Surf Scoter,
California Gull, Common Murre and Marblediivelet.
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Canada GoosBranta canadensis
Conservation Status Conservation Data Centre: BC Yellow List
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Ecology and Regional Trend3alish Sea Status

The number of resident exotic Cana@aese tallied during the BC Coastal Waterbird Survey
increased significantly averaging annually 3.8% between 1999 and 2011 (Crewe et al. 2012).
This upward trend was mirrored in Puget Sound (Crewe et al. 2012). A native subspecies of
Canada Geese, referréd as the Dusky Canada GooBe €. occidentaljstransits the region
between winter quarters in the Willamette Valley, Oregon and breeding grounds in the Copper

River, Alaska (Campbell et al. 1990).

Canada Geese in the lower mainland wdaggely migatory and a summer visitor until the

1970s (Campbell et al. 1990, Dawe and Stewart 2010, Martell 2015a). Small resident flocks

were reported to lbeed in 1970 but most geeseere in transit (Campbell et al. 1972b). The
migratory native Canada Geese pas®tigh the region in spring and autumn, oftenhagh

elevation. Starting in the 1970s, Canada Geese of several subspecies from other parts of Canada
and the USA were shipped to the lower mainland by fish and game organizations from which
arose the burgeomig resident exotic population in the Salish Sea, including Burrard Inlet and
Indian Arm (Campbell et al. 1990).

Survey Records
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We saw ondlock of geese.

Conservation Issues

The Canada Goose would not be expected to spend much time in the open water of the Fraser
River EstuaryNo recommendations.

Pacific Black BrarBranta bernicla
Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional Trends, Salish Sea Status

The Fraser estuary provides anportant spring stopver sitein the migratory pathway of
Brantbetween Mexico and Alaskand winter habitat for several thousari&ant from the High
Arctic (Boyd et al. 2013Jhe number of migratory Brant wasable in the Strait of Georgia

from 19992012 (Crewe et al. 2012).

Brant closely associate with eelgrass beatduding in Boundary Bay afbberts Bankn the
Fraser River Delt®&rant have benefited from thexpansiom of eelgrass meadows brought
about withchangesn water and sediment flow followinthe construction of the BC Ferry and

Delta Port jetties

Survey records
Despite large numbers of Brant using the Fraser River delta, we sawotmery two

occasions when flocks flew over abdefly alighted on the estuary.

Conservation Issues and Recommendations

Pacific Black Brant closely associaith eelgrass bedsncludingin the FraseRiverestuary.
Theloss of eelgrass beds, humand eale disturbanceand oil spilloon eelgrass meadows are
potential threats to migrating and winteringrant (Pacific Flyway Council 2002).

Northern PintailAnas acuta
Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional Trends, Salish Sea Status

TheNorthern Pintaiis the thirdmost abundant of the duck species next to Mallard and
Amerian Wigeon, wintering in the Salish Seigh a strong centre of abundance around the
Fraser delta (Crewe et al. 2012). Flocks of many thousands graze on farmland and rest in
Boundary Bay in winter (Crewe et al. 2012, Middleton 20IHg food is mostly blaas, seeds

and roots of grasses and sedges eaten in estuarine marshes and agricultural fields around the

Fraser River delta.

There has been no significant change in the number of pintails detected iB@&h€oastal
Waterbird Survey from 1992011 (Crewe tal. 2012) Christmas Bird Count data from BC

between 1959 and 1988 (Sauer et al. 199&dilla Bay, Washington from ri@70s to mid
2000s (Anderson and colleagues 2009),indPugetSound between 19780 and 200306

(Bower 2009).

Survey Records
We saw pintails only once in August when a flock passed overhead.

Conservation Issueand Recommendations
No measures are proposed.
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White-winged ScoteiMelanitta deglandi

Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional Trend3alish Sea Status
White-winged Scoters dive fonvertebrates in shallow water arassemble in large numbets

eat herring spawn on the east coast of Vancouver Island in late winter and early sfengn
association with Surf ScotefSullivan et al. 20G2 Lok et al. 2009Boundary Bayin the Fraser
River deltais a significant moulting areéor White-winged Scoterand the southernStraitof
Georgias one of twocentres of winter distributionon the BC coast for the North American

population(Campbell et al. 1990)

Campbdland colleagues (199@escribed Whitewinged Scotepccurrences a bdhtant to
very abundanf® Ay \eridddindod © ab¥ndathutumn migrant "bundant to very
abundan Ay g AvefyiicBnNdont ty’dbundam & dzY Y S NOheZBIC Lhadtal v G
Waterbird Survey showeddecliningtrend of 7.6% per yeardm 19992011(Crewe et al.

2012).

White-winged Scotersometimesgather inlarge flocks ircoastal habitats along shipping routes
and recreational boating areas whiphts theducksin potentialchronic oil spill§Brown and
Frederickson 1997Y.he large flocks off Spanish Banksr the start of our survey ar@ case in

point (Butler et al. 2015).
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Survey Records
Despite being abundant in English Bay, we only saw Wiitged Scoters oncén October

when a flock flew overhead.
Conservation Issueand Recommendations

Beaches around the Burrard Inlet, English Bay including Spanish Banks are high priority areas
for prevention andcontainment of oil spilled from boats and ships.
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Surf ScoteMelanitta perspicillataO

Conservation Status Conservation Data Centre: BC Blue list
e ¥ 1§
o0t A ‘\‘ English Bay & v -*r:.w : p—r” :i\ - ’
I". Burrard Inlet B ::L_,J:‘,' . S :
I ! e I TS _;- I% ) . S - =
Surf Scoter ¥ yﬂﬁ_ ok

Density (mean no. ind. / sq km)

—————

from 2016-2017 surveys S
W High s :
D Medium by ]
[ Low 3

o Survey Points J;:

! Important Bird and
~ Biodiversity Area

I:] Shipping Lane

Boundary B ay-Roberts
Bank ~Sturgeon Bank
(Fraser River Estuary)

hudy aren @

- Pa
Study o, ~, Z W B
@mﬁm ANADA 0 = i L
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Ecology and Regional TrendSalish Sea Status

The coast oBritish Columbia is a sigmiéint winter destination foSurf Scotes (Burger 2015a).
Globally important numberspend the winter in nearbin Burrard Inlet andHowe Sound

(Butleret al.2017). The Surf Scoter spends its Hareeding season on the coastcdamigrates

to the interiorand arctic to breedSmall numbers of nebreeding scoters remain in the Salish

Sea where they undergo a feathmoult in summerSurf Scotes can occur in flocks of several
thousand birds through the autumn and winter near mudseds and in late winter and early

spring at herring spawning beaches (Sullivan et al. 2002a, Lok et al. 2009). Thousands assemble
to eat herring spawn on the east coast of Vancousgtand in late winter and ebf spring

(Sullivan et al. 20G Lok etal. 2009).

Despite concers about declinegh North America (Anderson et al. 2018)e Strait of Georgia
Surf Scoters did not show a significant change between 1999 and 2011 (Crewe et al. 2012).

Survey Records

Surf Scoters were seen on our surveys in January, April, September and October mostly along
eastern shipping lane (Figu8. The scoters were widely distributéldere suggesting that the
ducksregularly use thehallow waterof the Fraser Rivanouth.

Butler, MacVicar, Couturier, Richmond, and Middleton 2028



Conservation Issueand Recommendations

Providing foodand preventing pollution are key to the continued preserg this species ithe
Fraser River estuargurf Scoters areulnerable to themmediate and longerm effects of
oiled beaches (Day @l.1997, Peterson 2008)hich makes them ariority speciesn the Fraser
estuary
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estuary November 202&ctober 2017

Ecology and Regional Trends, Salish Sea Status
The Reebreasted Merganser is an abundant winter resident in the SalisheSpacially in the

Fraser River estuawyhere it dives for fish preyrhere was no significant trend in abundance
between 19992011 period in the Coast®Vaterbird Survey (Crewe et.§2012 or the
Christmas Bird Count data from@.from the period 1959988 (Sauer et al. 1996).

Survey
Despite the abundance of this species on the Coastal Waterbird Sofrtteg Fraser River
estuaryshoreling we saw Reebreasted Mergansers only once on our suryeéyslanuaryand

out to sea

Conservation Issues andecommendations
No measures are proposed.
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PacificLoonGavia pacifica
Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional Trends, Salish Sea Status
Pacific Loonsvere oncefound in large numbers in Active Pd¥®&rmeerl977) not far from the

mouth of the Fraser River estuagndstill occur in large numbers in sprirground herring
spawn sites on the south coa&ullivan et al2002a).

The number of loons in winten the Srait of Georgiadeclined by 6% from 1992011 Crewe

et al. 2012). Christmas Bird Count data shows declines af B%from 19531988 (Sauer et al.
1996) and 50% declines between 19184 and 199&007 for the entire Salish Sea (Bower

2009). However, in nearby Padilla Bay, Washington, density irentdesm the 1970s to the
2000s, suggesting a shift in the distribution in the southern portion of the species range.

Survey Records
The Pacific Loon seldom ventured into the Fraser River estuary. We saw a few loons in January

and April, out to sea.

Conservation Issues and Recommendations
No measures are proposed.
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Redthroated LoonGavia stellatdD
Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional TrendSalish Sea Status

TheRedthroated Loomests on small freshwater lakes and ponds near the seashore where it
feeds. The number of loons in a region is related to the number of lakes where they can nest
but not the water chemistry or fish abundance on the lakes since most food is caught along the
seatiore (Campbell et al. 1990). R#doated Loons winter in shallow, sheltered marine waters
(Campbell et al1990) with strong freshwater influence such as the Fraser Delta, Boundary Bay,
Mayne Island and the area between Comox and Campbell River (Crelvee12).

In Alaska, a steep 53% population decline was detected betweenl9F3 (Barr et al. 2000A
significant decline of 9.3% was reported by the BC Coastal Waterbird Survey between 1999
2011 (Crewest al. 2012),/3.9% decline between 19780 and2003-06 in Pget Sound (Bower

2009) includingsignificant declines in Pal Bay (Anderson et al. 200®edthroated Loors

were widespread but in small numbers along both shipping langke study areqTable 3.
Thedecline of this species is trouly especially since the Fraser River estuary historically held
large numbers that likely extended into English Bay. The reasons for the declines are not known
and might be related to changes in availability of prdging the same survey method, one red
throated loon was detected in Howe Sound and one pulse of 182 birds in December 2012 in
English BayButleret al.2015,2018).
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Survey Records

Widespread in small numbers with a peak in December and April characterize this species
seasonal abundance in the Fraser River estuary.

Conservation Issueand Recommendations
Wintering Reethroated Loons are susceptible to oil spills and being caughsghing gear (Barr
et al. 2000)Large historical numbers might have been related to the spring spawning of

eulachonsThaleichthys pacificys the lower reaches of the Fraser River estuamtil the mid
1990s No measures arproposed.
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Western GrebeAechmophorus occidentald®

Conservation Status COSEWIC (2014): Special Concern;
Conservation Data Centre: BC Red list
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Ecology and Regional Trend3alish Sea Status
The Western Grebe breeds in western North America and spends the winter along the Pacific

Coast(Howie 2015b)The speciesndemwent one of the largesand sharpestieclines of
waterbirds onSalish Sea surveysrecent years (Crewe et al. 2012).

In 197G, thousands of Western Grebegere presentin English Bay and hundreds were still
present in he 1990s (summarized by Butler and others 20T%e number of Western Grebes
in the Salish Sea declined by 95% in recent decades while increasing by 300% in California
(Wilson et al. 203). These authors posit &t the shift in abundance of @éternGrebes
reflecteda distributional shift in their small forage fish pr&urveys using the same methods in
Burrard Inlet, Indian Arm and Howe Sound showed consistent, small numbers in winter and
spring(Butleret al.2015, 2018). Howeve6200were obsered on 15 December 2017 near
Comox (A. Martell, pers. comnsjiggesting that the grebes are either recovering or shifted

their distribution in the Salish Sea.

Survey Records
This species uses the estuary regularly, mostly along the drop off and lesslseper water.
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Conservation Issueand Recommendations
Ensuring an abundant supply of small fish, in particular Pacific herrinfglwassist in the return
of Western Grebe.
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Forktailed Stormpetrel Oceanodroma furcata
Conservation Status Conservation Data Centre: BC Yellow list
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Fig. 13Spatial distribution and seasonal abundance of Railed Stormpetrel in the Fraser
estuary November 201&ctober 2017

Ecology andRegional Trends, Salish Sea Status
The Forktailed Stormpetrelis apelagic seabirdhat occurs primarilyn offshore areas of the

Pacific where iforages over cold waters. The speciexmnsidered otasualoccurence in the
greaterVancouver Becklist area (20+ records; on average not seen every year; somewhat

out of normalrange; Nature Vancouver 201&)ccasionallyt is seen closer to land, such #s
one recorded in this survey. The stoymetrel breeds an offshore islands ofiie outer BC coast

and wintersthroughout the northern Pacifi©cean(Hipfner 201%).

Survey records
A single bird was seen on 29 September 2017 off Point Grey.

Conservation Issues and Recommendations
Nomeasures proposed
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Ecology andRegional TrendsSalish Sea Status
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water realm(Hipfner 2015). Large numbers have been reportiedthe Salish Sea suchfasm

Baynes Sound, the Sunshine coast, Viatand the
2012 but few bred inthe province Hipfner 2015k.

NI} yROQa

east coast of Veouver Island (Crewe et al.

| 2 NIa¥edliicyiaied oretztieyBaxdut with no significant trend

detected in the BC Coastal Veéabird Survey (Crewe el. 2013. Campbell et al. (1972a)
considered the species to Biare(in the Vancouver are&gurveys using the same methods in
Burrard Inlet, Indian Arm and Howe Souiednd steady low numbers in fall, winter and spring
mostly off Point Atkinsorandat the entrance to Burrard InlgButler and others 2015, 2018).

Survey Recorsl
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Conservation Issueand Recommendations
No measures are proposed.
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Double-crested CormoranPhalacrocorax auritus auritu®
Conservation StatusCOSEWIC (1978): Not at risk; Conservation Data Centre: BC Blue list
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Hg. 15Spatial distribution and seasonal abundance of Dowbésted Cormoranin the Fraser
estuary Noverbher 20160ctober 2017

Ecology and Regional TrendSalish Sea Status
The Doublecrested Cormorant is a yeaound residentof the Salish Seand one of itsconic

species. It is often seen diving for fish prey along many beaches or drying its wings on pilings. It
breeds on local islands amh humanmade structuresuch as bridges amlings The number

of nesting cormorants at breeding colonies has fluttdaover the years in the region

suggesting the regiowide distribution is dynamic, perhaps in response to local food resources
(Butler 2015)

Distribution shifts appeato be a hallmark of this species in the Salish Sea. Chatwin(20&2)
reported colony counts indicatig large declinebut the number of winteringlouble-crested
cormorants did not change significantly in tBalish Sea (Creve¢ al.2012). The nearest

nesting colonies of cormorantgere beneath the Burrad and Granville Street briég, inHowe
Soundand on Mandarte IslanddigoNRA O f f 8 = O2N¥Y 2Nl yia ySaidSR
Sand Heads light statioMpul and Gebauer 2002

Their food in the Fraser River estuary included Pacific Hel@lupéa harengysPacific Salmon

(Oncorhynchuspp.), Threespine Sticklebadgkasterosteus aculeatysShiner Perch, Pacific
Snake Pricklebackmpenus saggitia gunnel, Pacific Sandland&nimodytes hexapterjys
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rockfish Gebastespp.), Pacific Staghorn Sculpieptocotus armatug and Starry Flounder
(Platichthys stellatugSullivan 1998)

Survey Records
Doublecrested Cormorants are frequently seen in the Fraser River but our observations

suggest only periodic use of the deep water of the Fraser River estuary.

Consevation Issuesand Recommendations
No measures are proposed.
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Pelagic CormoranPhalacrocorax pelagicu{d

Conservation Status Conservation Data Centre: BC Yellow list
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Fig. 16Spatial distribution and seasonal abundance of Pelagic Cormoréme Fraser estuary
November 2018)ctober 2017

Ecology and Regional Trend3alish Sea Status
The Pelagic@morant is a residenspecies on th&ritish Columbia coast where it forages f

fishmostly over rocky substrates (Campbell et al. 19B@garest nesting locations to the Fraser
River Estuary fdPelagic Cormorastwere Christie Isletn Howe Soundandbeneath the

Burrard Street, Granville Street and Iron Worketsmorial lridges in Vancouverand on
Mandarte Island in the Gulf Islandglore than 200 pairs were reported to nest under the
Granville Street Bridge making this colony among the largest iprihance (Hipfner et al.

20159.

Chatwin et al. (2002) reported widespread declines of this species at nesting sites in the Salish
Seaalthough he BCCoastal Waterbird Survey showed no significdrange in winter
populations(Crewe et al. 2002 andBower (2009) reported a large increase for Puget Sound.
Analysis of Christmas Bird Count from British Columbia revealed no significant change (Sauer et
al. 1996).The apparent conflicting results between surveys are difficult to reconcile but possibly
reflect the different time scales of surveys or difficulty locating colonies and tallying nesting
pairs.Pelagic Grmorants were seen in steady numbers yeaund throughout Howe Sound,

Burrard Inlet and Indian ArigButler et al 2015, 2018)
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SurveyRecords
The Fraser River Estuary sand and mud habitat is not the preferred foraging habitat for this
speciesvhich is reflected by the twsightings on our survefifable 2)

Conservation Issueand Recommendations

The Pelagic Cormoraig anabundant, wilespread, and yeamund species afocky shorelines
in the Salish seand largely absent from the Fraser River Estuldoyactions are
recommended.
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Bald EagldHaliaeetus leucocephal@
Conservation StatusCOSEWIC (1984): Not at risk; Conservation Data Centre: BC Yellow list
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Fig. 17Spatial distribution and seasonal abundance of Bald Eaglee Fraser estuary
November 2018)ctober 2017

Ecology and Regional Trend3alish Sea Status
TheBaldEagleis an abundant resideni the Salish Sea wherestavengeanddepredates

birds, fish and mammal#lesting success of urban Bald Eagles in Vancouver is among the
highest reported for North Amerigdikely theresult of abundanprey through the year (Goulet
2009)and the availability of nest sitegagles are important bird predatarsthe Fraser River
Estuaryecosystem and their recovery over the past few decateshad an #ect on the
distribution and abundance of seabirdad seaduckéMiddleton et al. 2018)Bald Eaglewsere
presentyearround in Howe Sound, Burrard Inlet and Indian AButler et al. 2015, 2018)

Survey Records
We detected eagles in flight over the estuary on a few occasions but with no platform, the

eagles were confined to making brief forays far from shore.

Conservation Issueand Recommendations
No actions are proposed.
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Dunlin Calidris alpina
Conservation Status Conservation Data Centre: BC Yellow list
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Fig. 18Spatial distribution and seasonal abundance of Dunlin in the Fraser estuary November

2016-:October 2017

Ecology and Regional Trends, Salish Sea Status
The Fraser esary supports large numbers ofiBlin during spring and fall migration and serves

as an important wintering area. Peak numbers occur in April during spring migration and again
from November to February during overwintering.

Since 1991, Canadian Wildlife Service has been monitoring Dunhig spopover numbers at
Brunswick Point. Peak counts of Dunlin typically range frordS3000 birds at the end of April.
Population estimates for Dunlin passing through the Fraser estuary stand -&20D4800 per
year. The overall trend from 1992017 isstable. Throughout tl Strait of Georgia, Dunlin
declined by8.9% per year (Crewe et al. 201321t there iswide variation in thesurvey data

Survey records
There was no habitat for this species along our survey route and so our only observations were

birds in passage.

Conservation Issues and Recommendations
The Fraser Riveleltais a critical stopover sitandan importantoverwintering sitefor globally

important numbersof this speciesCanada has daipal responsibility to ensureunlin habitat
in the Fraser estuary is intact and can support the current population. The Fraser estuary is
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unique in the Pacific coast of Gata because of its size, its diversity of quality habitats and the
adjacency of these habitats. Loss of the ecological integrity of the Fraser estuary would have
devastating and fiareaching impacts to not onlyunlin but several shorebird species thatyrel

on it as a stopover site. Because of its importance for shorebirds of the Pacific Flyway, the
Fraser estuary is designated as both a Western Hemisphere Shorebird Reserve Network site (at
the Hemispheric level) and an Important Bird Area.

Ensuring safty in the transport of dangerous goods along the Fraser River Estuary must be a

priority to safeguard an impact on birds that potentially could be felt along the Pacific Coast of
the Americas.
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2 y I LI NICKdxacerdbalat philadelphia
Conservation Status Conservation Data Centre: BC Yellow list
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Ecology and Regional Trends, Salish Sea Status
The Bonaparte Gull migrates through the Salish Sea, including the Fraser River, estuary
gatheing in large squealing flocks where there is plankton and small fish that they snatch from

the water surfacgSiddle 2015).

2y F LI NGSQa DdzZ fa FNBE | LI aypicaly SoviigtEroughyind Ay (K
quick pulses in springnd late summe In the Strait of Georgia they congregatethe
thousandsaround upwelling sites anareas with swift tidal currents such as Active Pass and

Porlier Pass (Butler et al. 2015).

The rumberof Bonaparte Gudl inthe Strait of Georgia declinetB% per year from 1992011
(Crewe et al. 2011 hristmas Bird Count data for the Salish 8sa showong term declines
as do monitoring programs in Puget Sound (Bower 2009) and Padilla Bay (Anderson et al. 2009).

Survey records
TheBonaparte Gull was the fourth most numerous species on owesuTable B We saw

them in April andrfom September to November.
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Conservation Issues and Recommendations

[ dZNNBYy (G Y2y AdG2NAY3I LINPINI Ya FlFAf G 2uetoféidj dz G St
rapid pulse of movement in spring through the south coast in habitats away from coastal survey
locations (Crewe et al. 2012).
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Mew GullLarus canu®
Conservation Status Conservation Data Centre: BC Yellow list
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Fig. 20Spatial distribution and seasonal abundance of Mew Bulie Fraser estuary
November 2018)ctober 2017

Ecology and Regional TrendSalish Sea Status

The Mew Gull was the most numerous species onsouveysaccounting for about 22% of all
birds seer(Table 3. Mew Gullsfrequentnearshore coastal waters, estuaries, beaches,
harbours and agriculta fields (Campbell et al. 19PQ arge concentrations occurtime Salish
Sea ilMarch inresponse to herring spawning events (Crewe et al. 200t®).peak abundance

in the Fraser River Estuary was in January.

The BC Coastal Waterbird Survey reported no significant trend from2@PD (Crewe et al.
2012). The Christmas Bird Count in British Columbia from-1988 showed a 3% annual
decline (Sauer et al. 1996) whereas a stable pattern was reported throughe@alish Sea
between 197534 and 1998007 (Bower 2009). Monitoring in Washington State from 1838
and 200305 showed a 25% decline (Anderson et al. 2009) yet numbers in Padilla Bay,
Washington were stable during the same period (Anderson et al. 208y. Guls were
widespread and abundant in Howe Sound, Burrard Inlet and Indiarfr&rmfall to spring

(Butler et al. 2015, 2018)
Survey Records

Mew Gulls were concentrated in the northern end of the Fraser River Estuary notably off the
North Arm.
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Con®rvation Issuesand Recommendations
No measures are proposed.
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California GullLarus californicu®
Conservation Status Conservation Data Centre: BC Blue list

Fig. 21Spatial distribution and seasonal abundance of California Gull in the Fraser estuary
November 2018)ctober 2017

Ecology and Regional Trends, Salish Sea Status

California Gulls use a wide variety of marine habitats from open ocean at the continental shelf
to coastal estuaries, river deltas, beaches, mudflats and rocky coastlines (Winkler 1996). They
winter in large numbers along the west coast of North Americhraigrate along the BC coast
(Campbell et al1990). The California Gull is present yeaundin the Vancouver region

although it does not breed ther@Nature Vancouver 2033

In British Columia, neither the Christmas Bird Count data (Sauer et al. 1996)im®more
recentBC Coastal Waterbird Survey dataset over the period -P899 (Crewe et al. 2012)
showed any trendSimilarly, the ombersof California Gullgy Puget Sound, Washington
remainedstable overthe same period (Anderson et al. 2009).

Survey Records

The California Gull was our sixth most numerous species in the Fraser River H$teapecies
was present from April to November when it was widespread in the study area. Highest
concentrations ere along the eastern edge of the survey near the drop off of the delta.

Conservation Issues and Recommendations
TheCalifornia Gulis Bluelisted in BC because tlsenall breeding population is susceptible to
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