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1. I NTRODUCTI ON

Ross’ @ull (Rhodostethia rosea) is one of the |east studied

of northern henisphere seabirds. Known only from scattered
collected individuals until late in the last century, it was
not observed in nunbers until 1881 when a large fall mgration
was seen at Point Barrow (Mirdoch 1885) (Figure 1). Its
breedi ng grounds were not discovered until 1905 when | arge
nunbers were found nesting in eastern Siberia on the wet tundra
of the kKolyma and Indigirka river deltas (Buturlin 1906)

(Figure 1). Little of substance has been added to our

know edge of the distribution of the species since these

initial findings. 2 small number of nesting pairs have been
recorded froma nunber of locations in the eastern and western
arctic (Cranp 1983) but nesting in locations away fromthe

Si berian breeding grounds appears to be tenporary in nature and
al ways involves small numbers of birds. Point Barrow remains
the only location away fromthe principal breeding area where
the species is both regular and abundant. Ross* Qull is one of
the few northern hem sphere species whose principal wntering

areas renmai ns unknown.

Following the initial observations of a fall passage at
Poi nt Barrow, observers have regularly recorded the species
there in September and Cctober (Bailey 1948, Gabriel son and



Li ncol n 1959, Kessel and G bson 1978). Few of the accounts of
t he passage have been detailed in nature and none were of
systematic quantitative observations conducted over the
duration of the movement. Alnost all observers have conmented
on the eastward or northeastward direction of the novenent.
This direction is notable since essentially all subsequent
observations show that novement of post-breeding birds at Point
Barrow i s west out of the Beaufort Sea and then sout hwest
toward the Pacific Basin. The eastward and northeastward
direction of the Ross” @ill, and the lack of observations of a
return novenent to the west, has led to speculation that the
species winters in the Arctic Basin (Bailey 1948). This

hypot hesis has gained credibility (Blomgquist and Elander 1981)
as there has continued to, be a |ack of winter observations of
nunbers of birds although there are increasing nunbers of
observations of vagrants in both the eastern and western
subarctic (Bledsoe and Sibley, 1985). The belief in an Arctic
Basin wintering area has persisted despite the al nost conplete
i ce cover and |lack of daylight in the region for nost of the

W nter.

Informati on on the habitat use and nunbers of Ross’ @Gulls
in Al askan waters has been slow to accunul ate since few vessels
of opportunity are available during the period of ice

formation. As oil and gas devel opnment has proceeded in arctic



Alaska over the last two decades, the status of Ross’ Gulls in
Al askan waters has been an increasing concern. The exclusive
nature of the Point Barrow passage inplies that the najority of
the worl d’s popul ation could be present in northern Alaska in
fall making the species extrenely vulnerable to a pollution

event or other environnental hazard in Al askan waters.

This report is a conpilation of information on Ross’ Qulls
obtained in nine years of fieldwork from 1970 to 1986. Data
obtained during cruises, |and-based observations, and aeri al
surveys are presented and provide the first conprehensive
information on the chronol ogy, distribution, abundance and
movenents of Ross’ Gulls in the Al askan Beaufort and chukchi

seas in late sumer and fall

2. METHODS
2.1 Shi pboard observati ons
2.1. 1. Transects

Censusing from vessels at sea was conducted using the sane
met hods described in Divoky (1984) and Gould et al. (1982).
(bservations were made in 15-mnute or 20-m nute periods when

the ship was steaming at nore than four knots. These periods



are referred to as both “transects” and “observation periods”
inthis report. Cbservation periods from cruises conducted
from 1970 to 1972 were 20 mnutes in length and those from 1975
to 1986 15 minutes in length. One or two individuals observed
fromthe flying bridge of the vessel (average height 18 m above
sea level) using 7x or 10x binoculars. 211 birds to 300 mto
one side of the vessel were counted and information on age and
activities recorded whenever possible. Flight direction was
recorded when an individual or flock was observed in directed
flight , The total area censused in each transect was

determned and a density of birds per sq. km conputed.

For each observation period the location and ice conditions
were recorded. lce condition categories included: no ice (no
ice visible - also referred to as open water), visible ice (ice
seen during some part of the observation period but not present
in the area censused) and ice present (ice encountered in the
area censused). Areas with no ice present are also referred to
as open water. \Wen ice was present in the area censused the

percent of the water’'s surface covered with ice was recorded.

I ncidental observations of birds observed when the vesse
was at oceanographic stations will be presented as appropriate

to suppl ement the transect observations.



2.1.2. M gration watches

Mgration watches were conducted from stationary vessels.
(bservations were made fromthe flying bridge in observation
periods from 15 mnutes to one hour. Al Dbirds observed to 300
m were recorded and their flight direction and altitude
recorded. Age was obtai ned whenever possible. Information
frommgration watches is conbined with that on bird novenents
fromtransects when data on novements from cruises is

present ed.

2. 2. bservations from | and

(bservations of the nmovements of birds in nearshore waters
were conducted fromland. These observations were usually
conducted in one-hour watches although shorter watches were
conducted when visibility was reduced. Al birds within 500 m
of shore (both seaward and | andward) were recorded and
information on the nunber, direction, distance from shore and
altitude were recorded. Movenents of birds nmore than 500 m
from shore were recorded only when they appeared to be

substantially larger than novenments closer to shore.

Wil e the actual direction of flight was recorded for all

m grants observed at Point Barrow, only two flight directions



are presented: east (leaving the Chukchi and entering

the/Beaufort) and west (moving in the opposite direction).

(bservations from Point Barrow were made at a height of two
to six meters usually made with 7x or 10x binoculars. A 40x
tel escope was used at those tines when nuch mgration was

occurring outside of 300 m

To obtain information on the passage of birds per day those
hours when no observations were conducted were estimated to be

the average of the preceding and follow ng hours of observation.

2. 3. Aerial cCensusing

Aerial censusing of shoreline and nearshore habitats was
conducted fromeither a Cessna 180 or a Twin OQter flying at
100 knots at an altitude of 150 feet. (bservers recorded into
a tape recorder all birds within 500 m on either side of the
flight path. A third person kept track of the plane’s location
and the habitats being censused. The nunber of birds per

l'inear Kkiloneter were later conputed.

In general, each section of coast was censused tw ce on a
given survey. In areas with barrier islands the initial flight

path was down the mddle of the islands with all birds on the



south and north side of the island being counted. On the
return flight the plane flew down the center of the lagoon. In
areas without barrier islands the plane flew 300 m seaward of

t he beach.

2.4, | ce and neteorol ogical infornmation

Information on ice conditions recorded at the time of
observations (biweekly ice syntheses published by the U S.
Navy, Suitland, MD) was used to study synoptic ice conditions
in the western arctic. Information on the average historica
ice information is fromBrewer et al. (1977) . Meteorol ogical
information is from the National Cimtic Data Center’s

summaries of the hourly observations obtained at Barrow.

3. DATA SOURCES

3. 1. Cr ui ses

From 1970 to 1986, observations of pelagic birds have been
made on late summer and early fall cruises in the chukchi
(Divoky 1987) and Beaufort (Divoky 1984) seas (Table 1). The
| ocation of cruise tracks for the chukchi Sea (Figure 2), and
from Beaufort Sea (Figure 3) indicate where Ross’ @Qulls were

absent or seen on |less than one percent of the observation



periods. The location of cruise tracks for those cruises on
which Ross’ @ulls were regularly encountered are presented in
Figures 4 to 6 for the cChukchi Sea and Figures 7 and 8 for the

Beaufort.

3. 2. Land- based | nformation

I nci dental observations of approxi mately two hours per day
were conducted at Point Barrow during the Ross’ Gull novenent
in 1976 and systematic observations of mgration were conducted
in 1984 and 1986 (Table 2).

The |l ocations of the Point Barrow observations are shown in
Figure 9. In 1984 observations were conducted at Nuwuk at the
tip of Point Barrow near the racon tower approximately 0.5 km
southeast of the Point. In 1976 and 1986 observations were
conducted from Birnik, the location of the “shooting station”,
at the base of the spit leading to the Point. Stormsurges in
| ate Septenber 1986 eroded the base of the Point Barrow spit
and access to the Point was not possible each day. Concurrent
observations conducted at both Nuwuk and Birnik in 1984 found

nunbers and rates of movenents to be simlar at both |ocations.
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3.3. Aerial surveys

Aerial surveys of the Chukchi and Beaufort Sea coasts
(Table 3) were conducted on a regular basis in 1976 from June
until Cctober. Linear densities of bird groups encountered are
presented in Divoky (1980). The dates and geographic extent of
the 1976 aerial censuses conducted when Ross Qulls are in

Al askan waters (Septenber and Cctober) are listed in Table 3.

Limted aerial censusing was conducted in 1984, usually
opportunistically in conjunction with logistic flights (Table
3).

4. STUDY AREA

For purposes of description, the A askan Chukchi and
Beaufort seas have been divided into five regions (Figure 10):
the southern, central, and northern chukchi, and the western
and eastern Beaufort. The Chukchi divisions were used by
Di voky (1987) in an overview of the pelagic avifauna of that
sea. For the northern chukchi and Beaufort seas, the northern
limt of the regions are defined by the mean position of the
pack ice for the period 16-30 Septenber (Brewer et al. 1977).
Ice and sea surface tenperatures presented below are al so from

Brewer et al. (1977). Brief descriptions of each region are:
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4. 1. Sout hern Chukchi Sea - 55,000 sg. km

This region is the nost subarctic of the Alaskan sector of
the Arctic Qcean. Currents passing north through the Bering
Strait can raise summer sea surface tenperatures to as high as
15 c. The area is ice free for four to five nmonths of the year
with ice deconposing in July and reform ng in Novenber.

Because ice deconposes and fornms rapidly in this region, the
ice edge is present for a limted anount of tine. All
censusing in this region was conducted during the period when

i ce was not present.

4.2, Central cChukchi Sea - 140,000 sg. km

The influence of subarctic waters is nuch less than in the
sout hern chukchi, but still substantial since sea surface
temperatures in summer can reach 10 . The ice edge is present
inthis region after late July, and in sone years it remains in
the region until ice begins formng in the fall. In nost years
the area is ice free during the period of maximumice retreat
in late Septenber. - lce cover is extensive by the end of
Oct ober.
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4.3. Nort hern Chukchi Sea - 33,000 sq. km

This region has little influence from subarctic waters
since the Bering Sea waters typically split into east and west
conponents before reaching this region. The amount of open
water in the region shows high annual variability. Typically

the region has extensive open water only in Septenber.

4.4, Western Beaufort Sea - 12,000 sg. km

The area is ice covered until |ate August and the extent of
open water south of the pack ice in both this and the eastern
Beauf ort shows high annual variability. The advection of
Bering Sea water into this region can raise sea surface
temperatures over 5 C. lce formation in the western and

eastern Beaufort usually occurs in md-Cctober
4.5, Eastern Beaufort Sea - 32,000 sqg. km
Except for input fromrivers this region has sea surface

tenperatures of 5 Co The regionis little usually little

influenced by the Bering Sea intrusion into the Beaufort Sea.



5. RESULTS

5. 1. Shi pboard Censusi ng

The cruises discussed in detail below are those on which

b

Ross * Qulls were observed. The frequencies referred to for
pel agi ¢ censusing is the percentage of observation periods on
which Ross’ Qulls were observed. Those cruises on which Ross
Qulls were not observed provide inportant information on the

absence of the species and are nentioned when appropriate.

5.1.1. Chukchi Sea

5.1.1.1. August 1975

Censusing was conducted from 1 to 20 August 1975 as far

south as the Bering Strait with nost observations being

13

conducted in and next to the deconposing pack ice north of 69 N

in the central Chukchi (Figure 11). lce was visible or present

during 65% of the observation periods. The principal ice edge
was between 70 and 71 N but the area north of the edge had
much open water and observations were conducted north to

71 55'N,
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A flock of 17 Ross’ Gulls was seen at 69 45'N, 168 30 w on
6 August where pack ice was visible to the north. The density
for the transect was 15.8 b/knf. On the followi ng day two
Ross * Gulls were seen 25 kmto the southwest when the ship was
on station in an area where no ice was visible. The average
density for the cruise was 0.04 b/km? and the frequency greater

than 1%

5.1.1.2. August 1976

Censusing was conducted at the ice edge in the Chukchi Sea
east of 164 w (Figure 12). The cruise was just south of the
ice edge with 51% of the transects having ice visible. Single
Ross * Gulls, probably the sane bird, were seen on two adjacent
transects on 11 August at 70 55'n, 162 30'w in an area of open
wat er approximately 10 kiloneters south of the nearest ice.
Both transects had a density of 1.2 b/km2. The average density

for the cruise was 0.01 b/km2 and the percent frequency 1%

5.1.1.3.  Septenber-Cctober 1976

Sanpling from 22 Septenber to 1 October 1976 covered a
large geographic area (Figure 13). A range of habitats was
censused fromice edge and pack ice in the northern Chukchi to
open water south of Cape Thonmpson with sea surface tenperatures

as high as 7 C
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LJ

The observations at the ice edge were conducted at the tine
of maximum ice retreat. lce was encountered only in the
northern chukchi north of 71 55 N where 83% of the transects
were in or next to ice. Wile nost transects in the ice were
in areas with ice coverage of |less than 33% ice cover of 90%

was encountered on six of the transects.

Ross * Qulls were absent the first two days of the cruise in
open water northwest of Point Barrow and along the ice edge
east of 161 W The first Ross’ @ulls were seen on 23 Septenber
at the ice edge west of 161 W After that date they were
common to abundant at the ice edge in the northern cChukchi,
rare in the central chukchi and, comon but |ocalized in the

sout hern chukchi (Figure 13, Table 4).

In the northern chukchi, Ross’ Qulls were found on 40% of
the observation periods and averaged 4 b/km2. The absence of
the species at the ice edge east of 161 Wis surprising given
its abundance west of 161 w. The high density of 94.2 b/km2
was in an area where |large nunbers of walrus were present on

the ice and Ross’ @ulls were associated with the wal rus.

The central Chukchi had the | owest average density and
frequency of the three regions of the Chukchi. No ice was

encountered in this region or in the southern chukchi. All
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Ross © @il ls encountered in the central chukchi were seen west

and north of Icy Cape on 1 Cctober.

In the southern chukchi, on a series of latitudinal
transects west and sout hwest of Point Hope, Ross’ Qulls were
present in |ow densities on the southernnmost transects on 28
Septenber. None were seen on 27 Septenber directly to the

nort h.

Densities in the ice were consistently an order of
magni tude higher than those in open water (Table 5). The
percent frequency was significantly higher than in the open
water . Densities and frequencies were high for all ice

coverages sanpl ed.

Flight directions of Ross’ @ulls varied between the
northern and southern chukchi Sea (Table 6). Flight direction
was recorded for 35% of the 338 Ross’ Qulls recorded at the ice
edge in the northern chukchi, and the nean vector was 174 . In
the sout hern Chukchi the mean vector for the flight direction
was 348 . The large percentage of birds without a flight
direction in the northern chukchi indicates that a majority of

the birds were not actively engaged in mgration.



5.1.1. 4. Cct ober 1976

Qpportuni stic observations were made from7 to 9 Cctober
1976 on a vessel in transit from Point Barrow to the Bering
Strait (Figure 14). Wiile the nunmber of observation periods
was limted (Table 7), the cruise allowed censusing O areas
where observations had been made a week earlier. 1Ice was
formng in the Beaufort and northern chukchi seas during the

observations . lce was present on the Chukchi coast south to

17

Peard Bay, and in the remainder of the chukchi the ice edge was

south of 71 N bservations in the central chukchi were in 10%

ice cover, or wwth at |east some ice visible, while no “ice was

seen in the southern chukchi.

Only one Ross’ @ull was seen in the central cChukchi, and
two birds were seen west of Peard Bay on 7 Cctober. In the
sout hern chukchi they were present from west of Point Hope
south to the latitude of the Seward Peninsula at 66 30'N,

b

Ross © @ulls averaged 0.3 b/km2 and had a frequency of 18%

5.1.1.5.  Septenber-Cctober 1970

(bservations were nmade 24 Septenber to 17 Cctober 1970 in
transit from Point Barrow southwest to the open water south of

the pack ice at the latitude of Icy Cape, and then three weeks
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of censusing were conducted north of Cape Lisburne and south of
the advancing ice edge (Figure 15). At the beginning of
censusing the ice edge was just north of 70 ¥ and there was a

| ead paralleling the shore fromPoint Barrow to Icy Cape. The
majority of the Beaufort Sea was ice covered and ice cover in
the nearshore chukchi was extensive. During the census period
the ice edge noved south to 69 N Sanpling in and at the ice
edge was extensive, with 78% of the transects in areas with ice

(Table 8)

b

Ross * @ulls were present just north of Point Barrow on 22
and 23 Septenber before the start of the cruise and were
observed during the entire cruise. They were common in the

| ead system from Point Barrow south to Icy Cape. At the

sout hern edge of the pack ice Ross’ Gulls were regular from
169 w to the Al askan Chukchi coast with densities being highest
in the area northwest of Icy Cape and Point Lay. South of the

pack ice edge Ross’ @ulls were | ess common.

The average density and frequency of occurrence of Ross’
Qulls inice were approximately three times that found in open
water (Table 8). Birds were present on alnost half of the
observation periods in the ice. Transects with ice cover of
20% had densities substantially higher than open water but

transects in other ice coverage had densities simlar to open



19

water. an exceptionally high density of 120 b/km2 was
encountered in an area of 20% ice cover just southwest of Icy
Cape on 2 Cctober.

No novement indicative of mgration was noted for Ross

b

Qulls on this cruise. Ross*® Quills frequently followed the ship
and gathered in the vicinity of the ship when it was stopped on

station.

5.1.2. Beaufort Sea

5.1.2.1. August- Septenber 1971

(bservations were nade 18 August to 16 Septenber 1971
bet ween Point Barrow and the Canadi an border in deconposing

b

pack ice. Ross' @ulls were seen on two of the 263 transects
(Figure 6). Both observations were of single birds, resulting
in densities of 1,2 b/km2. One was seen on 11 September north
of Harrison Bay, and two were north of Smith Bay on 14
September.  The average density for the cruise was 0.001 b/kni

with a frequency of 1%

5.1.2.2. September 1976

Cbservations were nade 6 to 18 September 1976 in the
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extreme western Al askan Beaufort Sea west of 151 Win loose
pack ice (Figure 17). lce cover in the Beaufort west of 145 W
was 10 to 50% while east of 145 Wthe Beaufort was ice free
fromshore north to 70 30'N.  Sixty-five percent (65% of the
transects had ice visible or in the transects (Table 9). The
percent ice cover in the area censused decreased during the
sanpling period and the anount of water between the shore and

i ce edge increased.

The mpjority of Ross’ @ills were seen in a restricted area
between 154 and 156 Wand north of 72 N (Figure 17). One bird
was seen at 152 W  Average density for the cruise was 0.2
b/km? and densities and frequencies were simlar for open water
and ice (Table 9). For ice habitats densities were highest
when ice was visible and | owest when ice was present in the

transect.

The first Ross @ill was seen on 11 Septenber, but nost

wer e observed after 13 Septenber. The dates that birds were

seen may be due in part to Ross’ Qulls being nost common in the

area that_ was censused in the latter part of the cruise. It
appears that Ross’ @ills were noving into the area during the
first two weeks of Septenber, however, since none were seen on
a cruise in the western Beaufort Sea from 17 August to 3

Sept enber 1976.
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5.1.2.3. Cct ober 1986

(bservations were nade 1 to 17 Cctober 1986 fromthe
extreme eastern chukchi Sea directly adjacent to Point Barrow
east to the eastern boundary of the Al askan Beaufort at 141 w
(Figure 18, Table 10). Sanpling in the western Beaufort
occurred from1l to 7 Cctober, with censusing in the eastern

Beaufort after that date (Table 11).

The majority of the Beaufort Sea”west of 145 Wwas ice free
north to 72 N (Table 11). Ice retreat was pronounced in 1986,
and the ice edge in the Chukchi was north of 73 N During the
sanpling period ice cover increased to 80 to 100%in the
majority of the Al askan Beaufort. Sanmpl i ng was divided
equal Iy between open water, areas with ice visible, and areas
intheice. In the western Beaufort sanpling was conducted
south of and at the ice edge and 56% of the observation periods
had ice visible or within the transect. |n the eastern
Beaufort sanpling was conducted in the newly formng ice north
of the 200 m isobath, as well as in the open water south of the
formng pack ice, with 82% of the transects in association with
ice (Table 11).

b

Ross © Qulls were present fromthe start of the cruise on 1

October until 15 Cctober. The highest average densities were



22

in the western Beaufort where an average of 1.9 b/km2 were
present (Table 10). The lower average density in the eastern
Beaufort is the result of transects north of the 200 misobath
where ice cover was 80 to 90 &. Excluding these transects the

densities in the eastern Beaufort averaged 1.4 b/km2.

Transects adjacent to the ice edge where ice was visible
had the highest average densities (1.9 b/km2) approximately
twi ce what found in open water (Table 10). Few birds were seen
in areas wth ice prinmarily because of the extensive ice cover

in these areas.

The percentage of birds with a flight direction was ??%
In the western Beaufort the nean flight direction was 103 and
the eastern Beaufort 3 (Table 12). Almost 50% of the birds in
the western Beaufort were flying eastward, while in the eastern
Beaufort the total was only 15% In the eastern Beaufort 52%

of the mgrating Ross’ Qulls were flying westward.

5.2. Land- based M grant Watches at Point Barrow

5.2.1. Sept enber - Cct ober 1976

I nci dental observations of Ross’ Qull novenents were

conducted 27 September to 15 Cctober 1976 for one to two hours
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each day fromthe tine Ross’ Qulls first appeared until
freeze-up (Table 13). Because the methodol ogy differed from
the mgration watches in 1984 and 1986, the rates of passage
from 1976 cannot be conpared with those years. The direction
of the novenments is inportant however, Since these
observations provided the first indication that the eastward
movenment is followed by a westward novenment back to the
Chukchi. The eastward novement occurred during an extended
period of winds fromthe northeast and east and the return
movenent occurred after the wind had shifted to the southwest

(Table 13).

5.2.2. Sept enber - Cct ober 1984

Observations of the Ross’ Qull migration were conducted
from2 Septenber to 20 Cctober 1984. On 18 Septenber, twelve
days before Ross’ Q@ulls were observed, the ice edge in the
Al askan chukchi was south of 72 N and the mgjority of the
Beaufort Sea was ice covered south to 71 N.  Freezing of
lagoonal waters began on 1 Cctober, with the ice seaward of the
beach beginning to freeze on 5 Cctober. At the beginning of
the Ross” @ull migration on 1 Cctober the ice edge was at 72 N
due north of Point Barrow (and as far north as 73 Nin the
Chukchi Sea. The eastern Beaufort Sea was free of ice south of

71 30'N while the eastern Beaufort had patches of 50%ice cover
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south to 71 15'N. On 22 Cctober at the end of the mgration
the Beaufort Sea was 90-100%ice covered and the extrene
western Chukchi was frozen to 160 W In the central Chukchi
the ice edge was at 72 N but was close to 71 N adjacent to
Siberia and Al aska.

b

Ross * @ulls were not seen until 30 Septenber but were
common after that date until 20 October (Table 14). The
observed novenents (Table 14) and the projected totals (Table
15, Figure 19) show that the birds were essentially noving both
east and west. \Wen discussing the observations at Point
Barrow a bird going east is |eaving the chukchi Sea and
entering the Beaufort, and while a bird nmoving west is doing
the reverse. The mgjority of the birds flying east flew
northeast as they paralleled the chukchi shore to the tip of
Poi nt Barrow, they then continued to parallel the shoreline as
they flew southeast into the Beaufort Sea. A small percentage
of birds were observed crossing the base of the spit leading to
Point Barrow (at the l[ocation of observations in 1976 and 1986
in Figure 9). CObservations from 1986 show that the number
crossing the base of the spit was 10% of the total birds
passing by its base. Birds noving westward were flying
principally southwest. \Wen no extensive shorefast ice was
present, birds approached the tip of Point Barrow fromthe east

or southeast and then followed the chukchi coast to the

sout hwest .
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For the first 12 days of the mgration alnmst all novement
was to the east, but after 12 Cctober the net novenent was
westward with sone eastward novenent continuing until 16
Cctober.  For the eastward novenent, the observed total
exceeded 11,000 birds and the projected total was 16,500 (Table
15).  Because the novenent was al most exclusively east for
twel ve days (30 Sept. -11 Cct.), it is unlikely that the totals
for the eastward passage included birds that were being counted
twice until 12 Qctober. During this period 10,000 birds were
observed flying west with aprojected total of 15,000. Thus
the eastward novement at Point Barrow involved a m ni num of

10, 000 birds and probably approxinated 15, 000.

The duration and nagnitude of the westward novement was |
substantially |less than the eastward novenent, with an observed
total of 5 000 (Table 14) and projected total of 7,000 (Table
15). Essentially all of the westward nmovenent occurred after
12 Cctober, and for the last four days of the mgration,

movenent was exclusively westward

Wnd conditions during the east and west passages (Table
15) show that during the period of exclusive eastward novenent,
w nds blew fromthe east and northeast with a small angul ar
deviation. During the westward rmovement the average wi nd was

fromthe west but the angular deviation was |arge and w nds
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ranged from southeast to north. During both novenents the

average wi nd speed was 16 mles per hour.

5.2.3. Sept enber - Oct ober 1986

At the start of observations on Septenber 23, 1986 the ice
edge in the Chukchi See was north of 73 N.  The western
Beaufort was ice free north to 72 N while the eastern Beaufort
had scattered patches of ice of 10-30% south of an ice edge at
72 N, at the end of observations on 18 COctober the ice edge
in the Chukchi and the Beaufort extended from 71-72 N. Ice was
formng rapidly, and on 21 Cctober the entire Al askan Beaufort
had 80-100% ice cover. In the Chukchi the nearshore zone from
Point Barrow to Peard Bay had 40-60%ice cover, the ice edge
was at 71 N, and much of the Soviet” Chukchi was ice covered.

b

Ross © Qulls were not observed until 26 Septenber (Tables 16
and 17). From that date until 6 Cctober small nunbers were
seen noving both to the east and west. After 6 October
movenments in both directions increased but were primarily to
the west. The nmovement on 11 Cctober of 2,637 observed and
3,846 projected was the by far the |argest during the

observation period.
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The observed and projected totals for the eastward novenent
were approximately one quarter that of the westward (Table 17,
Figure 20). We did not observe the end of the mgration in

1986 and these are estimted passages until 18 Cctober only.

Unlike 1984, wind direction was highly variable and w nd
speed weak (Table 18). Wnd direction had a mean angle of 194
SSWwith a standard deviation of 75 . The average w nd speed

was 10 mp. h.

5. 3* Aerial Surveys

5.3. 1. 1976 Surveys

No Ross ' @ulls were observed on aerial surveys (Figure 21)
before md-Septenber. Only those coastal sections where the
speci es was encountered (Figure 21) are presented, although
censusing was conducted from Cape Lisburne to Demarcation
Point. No Ross' Qulls were observed until the 23 Septenber
flight (Table 19), when they were encountered only in the
Beaufort Sea. Nunbers were highest in the Plover Islands where
the density in birds per linear km doubled from 23 Septenber to
4 Cctober. Both of these censuses extended east to at |east
Prudhoe Bay but no Ross’ Qulls were observed east of Cape

Halkett. Nearshore waters froze on 9-10 Cctober causing a



decrease in shoreline densities of gulls. Ross® Qulls were
encountered on the chukchi coast | ater than the Beaufort and

only in small nunbers.

5.3.2 1984 Surveys

Aerial censuses of the extrene western Beaufort Sea and
Pl over Islands were conducted to determne if any specific
feedi ng aggregations could be located in areas where other
surface feeding species congregate in August and early

Sept enber (bpivoky 1984). No aggregati ons were encountered.

A census of the chukchi Sea coast from Point Barrow to
Wainwright on 8 COctober found migrating Ross’ Gulls common
within 500 mof the beach from Point Barrow to just north of
Peard Bay (10 birds per linear km. No Ross Gulls were
observed south of the Peard Bay area and it appeared that birds
were com ng off the chukchi Sea and encountering the Chukchi
coast at Peard Bay. The projected passage at Point Barrow for
8 Cctober was 500 birds.
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6. DI SCUSSI ON

6. 1. Timng of occurrence in arctic Alaska

The period when Ross’ Gulls are present in nunbers in the
Al askan Chukchi and Beaufort seas is limted to the six to
ei ght week period from m d-Septenmber to |ate Cctober or early
Novenber. During the breeding season, fromlate May to late
July, Ross' Qull is apparently an uncommon vagrant in arctic
Al aska. Land-based observations from Wainwight to Cooper
I sland show that single birds or pairs could be expected to be
irregular in the pelagic chukchi and at |east the extreme
western Beaufort during this period (Bailey 1948, Kessel and
G bson 1978, Divoky unpub. ). \While nost sightings during this
period have been in the general region of Point Barrow, this is
al most certainly due to the nunber of observers in that region

b

Ross * Qulls depart the breeding grounds shortly after our
pel agi ¢ observations begin in md-July. A though the breeding
area is only 900 nautical mles from Point Barrow there is a

m ni mum of six weeks between the tine of departure fromthe
colonies to arrival in Al askan waters. This extended period of
time inplies that Ross’ Gulls do not nove directly to Alaska
fromthe breeding area. Ice begins formng in the waters north

of Siberia west of 175 E frommd- to |ate-Septenber, two weeks
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to a month before ice formation usually begins in A askan
wakers.  This is approximately the time that Ross’ Qulls nove
to Alaskan waters and it may be that Ross’ Qulls occupy the
area north of the breeding ground or the chukchi Peninsul a

until freeze-up occurs.

In the chukchi Sea during 263 hours of observation from 16
July to 22 Septenmber Ross’ Qulls were seen on 3 of 1,151
observation periods. These three sightings were all in early
August with none being seen from m d- August to m d- Sept enber.
This indicates that these birds were non-breeding vagrants and
did not represent the start of the fall migration. In the
Beaufort Sea, 1,758 observation periods (480 hours) were
conducted from 2 August to 10 Septenber with no Ross’ @lls

bei ng seen.

The extreme paucity of Ross’ Qulls in Al askan waters before
the species arrives in nunbers in md- to |ate-Septenber is
somewhat surprising in light of the observations in the Arctic
Ccean west of the breeding grounds, In the pack ice between
Franz Josef Land and G eenland, Meltofte et al. (1981) found
Ross ©° Qulls to be common in the pack ice fromearly July to
early August. Oher summer observations of concentrations in
that area of the arctic (Lovenskiold 1963) indicate that

nonbreeding Ross’ Qulls are probably regular there.
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Sampling in md-Septenber was not extensive but’it appears
that Ross’ Qulls arrived in nunbers in Alaskan waters sometine
between the end of the first week and the start of the |ast
week in Septenber. On two cruises in 1970 and 1976, we found
Ross * Qulls to be common at the ice edge at the start of the
last week in Septenmber. On two different years (1971 and 1976)
Ross * Qulls were first seen in the Beaufort on 11 Septenber,
al though both times in small nunbers. At Icy Cape Lehnhausen
and Quinlan (1981) had 18 sightings of Ross’ @ull between 31
August and 3 Septenber, indicating that early mgrants can

arrive two weeks earlier than the pel agic observations indicate.

6* 2. Summary of Qccurrence in Arctic Al aska

From the last week in Septenber until the end of
observations in |ate Cctober, Ross’ @ulls were regularly
encountered in the Al askan arctic. It appears that Ross’
Gulls occupy the Al askan Beaufort and Chukchi until freeze-up.
Based on pel agi c observations and mgrant watches, Ross’ Gulls
| eave the Beaufort from mid- to |ate-Cctober when ice cover
east of Point Barrowis nearly conplete. Ross‘ Qulls are
present in the chukchi Sea in |ate Cctober when our
observations end. If, as proposed in this report, Ross’ Qulls
move south with the chukchi Sea ice edge to the Bering Sea,

b

Ross @Qlls would | eave the Al askan arctic when ice cover is
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nearly conplete. This can occur anywhere fromlate Cctober to

early Decenber (Brewer et al. 1977).

6. 3. Movenent s

A know edge of the novenents of Ross’ @ulls in Al askan
waters is inmportant in interpreting the pelagic densities and
other information on the species, as well as assessing the
vul nerability of the species in specific regions. Wile the
post - breedi ng novenent from Siberia to Point Barrow has been
known since early in this century, the novenents of birds in
Al askan waters has been unknown until the acquisition of the

information presented in this report.

6.3.1. Movenent from Siberia to Al askan waters

The novement of Ross’ Q@ills to Al askan waters has not been
wel | docunented, but based on observations at a number of
points north of eastern Siberia (Dementev and Gladkov 1969,
Pleske 1928) it appears to be a rather direct eastward
nmovement . It is not known if all of the breeding population
and newy fledged young nove eastward to Al aska when they |eave
the breeding grounds. That sone birds m ght nmove west from
Siberia needs to be considered a possibility in light of the
nunbers of nonbreeders encountered west of the breeding grounds

during the breeding season (Meltofte et al. 1981).
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The distance fromthe breeding grounds to Point Barrow is
only 900 nautical mles although it takes Ross’ @ills six to
ei ght weeks to cover the distance. Because Ross’ Qulls arrive
en nmasse in late Septenber/ with few early mgrants being seen,
it appears that the species remains in Soviet waters until
sonetine in Septenber before noving to Alaska. As nentioned
above, the Arctic Qcean north of the eastern Siberia begins to

freeze in mid- to |ate-Septenber.

once in Alaskan waters Ross’ Qulls apparently nove in a
short period of time to the Point Barrow region and western
Beaufort Sea. The novement into the Beaufort can occur
of fshore since in both 1975 and 1976 Ross' Gulls were
encountered offshore in the western Beaufort before nunbers of

birds were seen passing Point Barrow.

Pel agi ¢ observations in the Chukchi Sea in late Septenber
1976 were conducted at a time when Ross’ @ulls were passing
east past Point Barrow. These pelagic observations show that a
tinme when a directed eastward novenent is occurring at Point
Barrow, Ross’ Culls are found as far south as 67 30'Nin the
sout hern Chukchi and as far north as the ice edge at 72 s50'n,
with the myority of the birds appearing to be at the ice
edge. The percentage of birds at the ice edge that were

recorded as mgrating is not large and the observation of |arge
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feeding flocks at the ice edge indicates that birds are not
mgrating directly through the region. The range of directions
of birds at sea (Table 6) indicates that birds are not noving
directly across the Chukchi to the Beaufort. The mean
direction of birds at the ice edge in the northern chukchi was
SSE, and in the southern chukchi NE.  The angul ar devi ation was
large in both regions. Both of these mean directions indicate
that birds were noving to the central chukchi and it is
possi bl e these birds could have passed into the Beaufort during
the period of visible eastward novenment which ended on 2

Cct ober.

6.3.,2 Movenents at Point Barrow and in the Beaufort Sea

The eastward passage of Ross’ @ulls at Point Barrow has
been known for over a century and has resulted in nuch
specul ation. Unfortunately, up until the present study,
essentially all observations were incidental in nature. The
first published records of the fall passage were made by
Murdoch (1885). From 28 Septenber to 22 Cctober 1881 he found
Ross’ Culls sonetinme exceedingly abundant. The fol |l owi ng year
he observed Ross Qulls from 21 Septenber through 9 Cctober. In
1897 there was only a small passage and it apparently occurred
primarily in September {Stone 1900). Bailey was the next to

record Ross’ G@ulls and found them conmon in the Wainwight area
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in mid- and | ate-Cctober 1921. Both Abbott (1929) and Bent
(1929) reported on the 1928 m grati on when Ross’ @l ls appeared
on 26 Septenber and were abundant on that and the foll ow ng

dat e.

There are thus records from 1881, 1882, 1897, 1921, and
1928. Since no novenment occurred in 1897, there are only four
years when the Ross’ @ull mgration was observed. None of
these years had daily systematic observations conducted and
given the incidental nature of these observations it is not
surprising that no return novenment to the chukchi Sea was
observed. In addition to these six years there is the
narrative of Brewer in Bailey (1948) in which he summarized his

observations at Barrow where he was a resident.

The direction of the novement of Ross’ Gulls at Point
Barrow is inportant for a number of reasons. |n terns of
determning the species’ probable wintering area, a conpletely
eastern novenent would indicate a wintering area in the Arctic
Basin. A eastern novenent followed by a westward nmovenent
woul d make a Pacific Basin wintering area nost likely. The
flight direction is also inportant in assessing the
vul nerability of Ross’ @ulls in Al askan waters. A late
westward novenent, such as we observed, indicates that the .

Chukchi is inmportant to the species for an extended period of
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tinme, perhaps as nuch as a month | onger than what would be

assunmed if there was no return fromthe Beaufort Sea.

The observations presented in this report show that for two
of three years (1976 and 1984) the migration at Point Barrow
began with an eastward novenent followed by an westward
movenent. In all three years (1976, 1984 and 1986) the visible
mgration ended with a westward novenent. A |late westward
movenent was al so observed in 1987 (Sanger, Part C of this
report) . In both 1976 and 1984 the observed westward novenent
was |ess than the east and the difference in the novenents
visible fromland appeared to be due to the fornmation of
nearshore ice causing the westward novenent to be offshore or
over a broader front in the nearshore. In one year (1986) no
major eastward novement was observed although a major but

irregular westward novement was.

The reasons for the differences in the 1984 and 1986 Poi nt
Barrow mgrations will require analysis of neteorological and
oceanographic data. The extent of the southwest passage after
5 Cctober 1986 and the nunbers seen in the pelagic Beaufort in
early Cctober, indicate that an unobserved eastward passage had
occurred prior to that date. There is little possibility that
the passage occurred at Point Barrow prior to the start of our

observations on 23 Sept enber. I nci dental observations nmade
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al nost daily on the Chukchi Sea beach between the town of
Barrow and the base of Point Barrow did not find Ross’ Qulls to
be present prior to 27 Septenber (J. C George, pers. comm.),
and it appears likely that the mgration occurred out of sight

of | and.

The distance of the ice edge north of Point Franklin Peard
Bay at the start of migration may be revealing since Ross’
CQul s apparently nove fromthe pelagic waters to the Al askan
Chukchi coast between Peard Bay and Point Barrow. |If ROSS
QulI's noving through the chukchi Sea eastward from Siberia are
primarily at the ice edge, as our pelagic observations
indicate, when the ice edge is atypically far north the
eastward novement into the Beaufort may occur out of sight of
land at the ice edge north of Point Barrow. In 1984 three days
after Ross’ @ulls were first seen at Point Barrow the ice edge
was 70 nautical mles north of Point Franklin. In 1986 three
days after the first observation the distance was 120 nauti cal

mles.

The differences in nunbers between the eastward and
westward novenments in 1984 are apparently due to ice conditions
and nmay be inportant in explaining the fact that previous
observers have not seen a westward passage. The eastward

passage consisted of birds nmoving northeast up the Chukchi



38

coast in a rather narrow corridor fromthe beach to 300 m
seaward. The average altitude of flying birds was 7 mand the
average distance fromland 29 m The majority of the eastward
passage occurred when little or no ice was present in the
nearshore zone and mgrating birds frequently dipped to the

water’'s surface to feed

The westward passage in 1984 occurred during a period when
ice was rapidly formng and | andfast ice extending 300 to 500 m
of fshore occurred on both the chukchi and Beaufort coasts in
the Point Barrow area. During the westward passage birds were
observed flying over a broad front fromthe base of Point
Barrow to the offshore Iimt of visibility north of the Point.

Birds averaged 13 min altitude and 61 mfrom shore.

A simlar situation occurred in 1976 when a nmjor eastward
passage was observed at Point Barrow in late Septenber with a
snal ler return passage. Extensive freezing of the nearshore
had occurred between the two novenments and observations with a
40x telescope during the mnor westward novenent indicated that

there was a | arger novenment occurring offshore.

It appears that the extent of the freezing of nearshore
waters at Point Barrow could directly influence the extent of

the westward migration visible fromland. This would partially
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expl ain why so nany previous observers have failed to detect a
westward passage. Still, the apparent |ack of observations of
the westward novenent is surprising since in each of the four
years when systematic observation have been nade, a fina
westward passage was observed. It seems |ikely that even in
years when previous observers noted some westward novenent it
was so much less than the eastward passage that it was not

nment i oned.

Pel agi ¢ observations al so denonstrate the bidirectiona
nature of Ross’ @ull novenents in the Beaufort. 1In early
Cctober in the western Beaufort the mean direction is to the
east while in md-Cctober east of 152 w novenent was to the

nort h.

During the two periods when major eastward novenents were
visible (in 1976 and 1984) the wind at Point Barrow was from
the east or northeast with little angular variation (Table
18). To exam ne the frequency of favorable w nds at Point
Barrow the average daily wind directions for all days in
Septenber and Cctober from 1975 to 1987 were categorized as to
being favorable for eastward mgration (from 360-135 ) or
westward mgration (180-330 )(Table 20). The last five days of
Sepenber were found to have the highest percentage of days with

wi nds for eastward novenment and the | owest percentage of w nds



40

favorable for westward. After that date the percentage of
wi nds favorable for westward passage increases. The
met eor ol ogi cal information before 1975 is being exam ned to

determine if this pattern is present when all available data

(1954-87) is considered

Upwi nd migration is apparently uncommon in birds and is
poorly understood (Richardson 1978). Tinmson (1976) found the
rate of westward mgration of larids at Point Barrow to be
hi ghest with headw nds. She believed that this was due to ice
bei ng bl own onshore on the chukchi coast and increasing feeding
opportunities due to increased prey availability next to the

i ce.

An exam nation of average monthly wind directions for
1975-87 shows that in nine of 13 years the average Septenber
wind direction is favorable for eastward passage. For the two
years we observed a mmjor eastward novenent (1976 and 1984) the
average Septenber wind directions were 70 and so
respectively. In 1975 when no passage was observed and Ross’
Qull apparently did not enter the Beaufort in nunbers (Divoky
unpub.) the average wind direction was 29 , and in 1986 when no
eastward novenent was seen the wind direction was 20 . 1986
was al so notable for being the only year during which the

average wind direction in Cctober was not between 360 and

90 .
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Annual wi nd conditions are being examned further, but it
appears that the eastward novenent at Point Barrow is nost
pronounced in those years when the average wind direction in
Septenber is fromthe east. During those years the majority of
the eastward nmovenent occurs when the wind is fromthe east or

nort heast .

6. 3. 3. Reasons for the late fall novenent

Specul ation on the factors causing the novenment into the
Beaufort are hindered by a |ack of information on the
percentage of the birds in the chukchi that enter the Beaufort
and a conplete lack of information from the Soviet chukchi.
Wiile the novenent of Ross’ @ulls to and fromthe Beaufort Sea
is well documented in this report, and the portion visible from
Point Barrow appears to be related to wind direction, the

reason for the novenment is |ess clear.

After Ross’ @ills nove to the chukchi Sea in |ate Septenber
a certain nunmber could be expected to nove to the Beaufort Sea
before the ice edge advances to south of Point Barrow. The
movenment to the Beaufort appears to be a directed one and not
the result of sinple dispersion, however. The reasons for this
movenment are not clear but would appear to be related to prey

availability. Prey availability at the Chukchi ice edge may
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not be sufficient to support the numbers of Ross’ Qulls that

arrive there in mid- to |ate-Septenber.

The littoral, nearshore and pelagic habitats directly east
of Point Barrow and north of the Plover |slands have high
densities of surface feeding species fromearly August to
m d- Sept enber (Divoky 1984). These densities are the highest
for surface feeding species for the northern and central
Chukchi and the entire Beaufort (Divoky 1984 and 1987). \Wile
the aerial censusing of nearshore habitats shows Ross’ Qlls to
be nost abundant in the extreme western Beaufort, the pelagic
censusing from 1986 shows Ross’ Qulls to be well dispersed

t hroughout the entire Al askan Beaufort.

A directed eastward novenent into the Beaufort Sea in the
fall of 1984 was observed for Short-tailed Shearwaters

(Puffinus tenuirostris) and lvory Gulls (Pagophila eburnea)

(Divoky unpub. ), W th substantial portions of the numbers in
the northern and central Chukchi entering the Beaufort. Wl
over 100,000 shearwaters were observed flying east past Point
Barrow in | ate Septenmber 1984. Less directed eastward

movenments were observed for d aucous Qulls (Larus hyperboreus)

and Bl ack-1egged Kittiwakes (Rissa tridactyla). These data are

bei ng anal yzed and should shed |ight on the Ross’ Qull

novenents at Poi nt Barrow.
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6.3.4 Late fall novenents in the Chukchi Sea

In 1970 observations were conducted in the chukchi Sea in
| ate Septenber and early Cctober, apparently after the return
movenent of Ross’ Qulls from the Beaufort back to the chukchi.
At the beginning of observations the Beaufort Sea was al nost
conpletely ice covered and, if Ross’ Qulls had entered the
Beaufort that year, the mgjority of the Ross @ulls had
apparently returned to the chukchi. The observations of Ross’
Qulls were notable that year for the lack of directed novenent
indicative of migration. Flocks were encountered feeding or
resting at the ice edge and groups of Ross’ Q@ills were
attracted to the ship both when it was steam ng and
stationary. This was the only cruise when ship follow ng was
regularly recorded. It appeared that Ross’ Qulls were resident
at the cChukchi ice edge at this tinme and were noving south with

the advancing ice edge.

During the 1970 cruise, ice was rapidly formng and ice
cover in the arctic basin adjacent to the Chukchi was
essentially conmplete. There appears to be little doubt that
the Ross’ @ills noved south with the ice edge to the Bering
Sea. They are well known at cambell on St. Lawence Island in
Novenber and Decenber (Fay and Cade 1959, Scaly et al. 1971,

Kessel and G bson 1978) but apparently not seen in nunbers.
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This is not surprising since Ross’ @ills would be passing that
| ocation at the tine of ice formation and could be expected to

occur offshore out of sight of |and.

6. 3. 5. Possi bl e wintering area

The wintering area of the Ross’ Qull appears to be in the
northwestern Pacific Basin, probably in the area of the Sea of
Okhotsk. The Novenber and December St. Law ence Island
observations indicate that Ross’ @ills nove west after passing
through the Bering Strait. They are not present in the Al askan
Bering Sea in winter and spring but there are spring
observations of regular novenents northward in Siberian river
val | eys between the Sea of Ckhotsk and the breeding grounds
(Denmentev and Gladkov 1969). A summary of Ross’ Gull novenents

in Alaskan waters is presented in Figure 22.

6. 4. Distribution and abundance

From | ate Septenber until m d-COctober Ross’ Gulls can be
expected to be encountered anywhere fromthe extreme western
Al askan chukchi Sea to the extreme eastern Al askan Beaufort.
After their arrival in the chukchi, Ross’ Qulls are found in
high densities at the ice edge in that sea. Two cruises had

densities over 4 b/km? and percent frequencies of 40-45%
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Their geographic distribution appears to be dependent on the

| ocation of the ice edge. In 1976 it was north of 72 N and in
1970 it was in the central chukchi near 70 N.  Sanpling in the
open water south of the ice found average densities of 0.1 to

0.7 b/km? and frequencies of 8-20%

Censusing in the Beaufort during the period when Ross’
Qulls are present is limted, with nost observations com ng
from1986. It appears that at least in early Septenber Ross’
Qulls are restricted to the western Beaufort with densities of
0.2 to 0.3 b/km2 and frequencies of 7% In Cctober the species
is found throughout the Beaufort with the western Beaufort
having an average density of 1.7 b/km2 and a frequency of 43%
The eastern Beaufort, where ice coverage was nore extensive,

had an average density of 0.6 b/km2 and a frequency of 24%

I ce appears to play a nmajor role in determning
distribution and abundance in the Chukchi with substantially
hi gher densities and frequencies of Ross’ @ulls when ice was
present. In the Beaufort, however, densities and frequencies
inthe ice were simlar to open water. This mght be due to
the limted extent of open water in the Beaufort which allows

birds in open water to be rather close to the ice edge.
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During the period when Ross’ Qulls occupy the Al askan
arctic they are a major part of the pelagic avifauna. From 22
Sept enber on they are the nost abundant species in all regions
(Figure 10) but the southern chukchi, At the time when the ice
edge is present in the southern chukchi in late fall they are

al most certainly the nost abundant species in that region.

6.5 Popul ation estinates

No popul ation estimate has previously been made for Ross’
Qulls. Like nost tundra-nesting seabirds adequate censusing of
breedi ng habitats has not been conducted. The rarity of Ross’
Qull's on a global basis nmakes a popul ation estimate of nore

interest than for widely distributed species.

The percentage of the world s population of Ross’ Qulls
that visits Alaskan waters is not known. |t appears that a
substantial part of the nonbreeding population is present in
the vicinity of Franz Josef Land in summer, although it is
possi bl e that these birds could nove east later in the year
(Meltofte et al 1981). The percent of the breeding popul ation
and birds of the year that nove east to Point Barrow is also
unknown. It is also unknown what percentage of the birds that
move into the chukchi enter Al askan waters. Thus the estimates

for Al askan waters should be considered a mninmum estimte for



the world’ s popul ation and woul d need to be increased by the

nunbers found outside of Al askan waters in the fall.

6.5.1. Popul ation estinmate from pel agi ¢ censusing

Two data sources are available for population estimates:
pel agi ¢ censusing and m grant watches. Pelagic censusing
provides information on b/km2 that can be extrapolated by the
area censused to provide a population estimate. Such a
techni que was used by Gould et al. (1982) for the Bering Sea
and Di voky (1987) for the chukchi. The reliability of such
estimates is directly related to the degree of stratification
of the area sampled. For this reason Gould et al. (1982)

called their estimates “popul ation estimate indices”.

The information on pelagic distribution and abundance
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presented in this report that provides the best information for

a Ross’ @ull population estimate is the 1970 cruise in the
Chukchi. This cruise apparently occurred at a tinme when birds
had returned fromthe Beaufort, and the ice edge was at the

latitude of lcy Cape with a mninmm distance fromthe USSR

Convention Line to Icy Cape of 220 km No satellite inmagery is

available for determning the wwdth of the ice fringe, but on
the basis of the shipboard observations the ice edge habitat

sanpled was a minimmof 20 kmin width and as wi de as 37 km



at sone points. Thus, the ice edge habitat was a m ni mum of
4,400 Sq. kmand a maximumof 8,140 sq. km  Using 4.7 b/kmn
t he m ni num popul ation present in the area is 20,700 and the

maxi num 38, 000.

6.5. 2. Popul ation estinmate from m grant watches at Point

Bar r ow

The Point Barrow migrant watch in 1984 provides the best
estimate of the population entering the Beaufort Sea. The
initial mvenent from 30 Septenber to 12 Cctober was 14, 750
birds projected eastward, with only 1,000 projected westward
(600 of these on 12 Cctober). There is little chance that the
eastward nmovement included birds that had returned to the
Chukchi and were counted tw ce, so that a mninumof 15, 000

b

Ross * Qulls nmoved into the Beaufort Sea during the initia

peri od.

The actual nunber of Ross’ Qulls entering the Beaufort is
certainly much higher and woul d include birds passing east for

the first time past that date and birds that noved into the
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Beaufort out of sight of land. |n 1986 sanpling in the western

Beaufort found an average density of 1.9 b/km2. Assuning an
area of 12,000 sq. km an estimted 23,000 Ross’ @Qills were

present in the Beaufort Sea during that period.
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6.5. 3. Age classes in the popul ation

b

Ross * Qulls are present in Al askan waters two to four

mont hs after the end of the breeding season and the popul ation
consists of adults, juveniles (birds fledged in the previous
year) and immatures (birds fledged in the current year). The
nunber of birds present in Al askan waters thus depends on the
breedi ng success for the two previous breeding seasons and -

b

winter survival. Ross‘ Qulls have an average clutch size of 3
eggs, although no information is available on fledging

success . A breeding success of 66% woul d not be out of the
ordinary for an arctic larid and it is conceivable that if two
chicks per nest were fledged that half of the birds present in

Al askan waters coul d be young of the year

In 1970 approximately 50% of all Ross’ Culls observed were
subadults. The 1984 observations at Point Barrow were
remarkable in that |less than 5% of all birds observed were
subadults. 1984 appeared to be a year of extremely low
breedi ng success, and the nunber of birds passing Point Barrow

in sone years could be tw ce what was observed in 1984.

6.6 Regi onal occurrences (Figure 10) and abundance
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6.6.1. Sout hern Chukchi Sea

Qur observations fromthe region indicate that Ross’ Qlls
are present but not as abundant during the initial period of
movenment to Al askan waters as |later, when nost birds appear to
be noving eastward at the ice edge. Sanpling during this
period is limted to 1976 but during that year an average
density of 0.5 b/km? were encountered in early Cctober. During
this period Ross’ Qulls were limted to the area directly north
of the Bering Strait and south of the latitude of Point Hope.
During this period in A askan waters west of 166 ,30'w and
south of 68 N (an area of 16,000 sq. km, approximately 8,000
Ross * @ulls mght be present in this area that is over 200

nautical mles south of the ice edge.

The area is one where high densities of phalaropes were
found in |ate Septenmber and early Cctober, indicating that
densities of zooplankton at the surface were high. Densities
of surface feeding species were lowin the area until late

Sept enber, however.

If, as proposed in this report, Ross’ @ills nmove south with
the advancing ice edge in late fall. the entire popul ation of
Ross * Qulls in the chukchi Sea passes through this region

bet ween | ate Cctober and Decenber. lce formation is rapid at
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this time, however, it is likely that the birds nmove quickly

south through the region

6.6. 2. Central chukchi

This region has the highest pelagic densities and also the
| ongest period of occupation anmong the five regions discussed
here, although the presence of the ice edge appears to play a
maj or factor in determning the densities and period of
occupation. Ross ' Q@ulls are present nmoving to the Point Barrow
region, some may remain in the region during the novenent into
the Beaufort, and after the return to the Chukchi Sea Ross’

Qull's are abundant at the ice edge.

Ross © @ulls are found in the northern nearshore waters of
this region both during the eastward novenent to the Beaufort
and apparently to a |esser extent, during the return westward

novenent .

6.6. 3. Nort hern Chukchi

The inmportance of this region to Ross’ Gulls could be
expected to vary annually depending on the |ocation of the ice
edge during maximum ice retreat. In nost years nuch of the ice

edge woul d be present in this region during the eastward
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movenment and | arge nunbers coul d be expected to occur in the
region. In those years when the ice edge is present in the
central chukchi in mid- and | ate-Septenber the use of Ross’
Qlls could be expected to be low By the tine birds return
fromthe Beaufort in md-Cctober the region is usually ice

cover ed.

6.6. 4. West ern Beaufort

Ross’ Qulls are present in this region from m d- Septenber
to md-Cctober. This region has the highest littoral densities
of Ross’ @ills of any region of the Al askan arctic. Bef ore
the arrival of Ross’ Qulls the nearshore and pelagic habitats
of this region have high densities of surface feeding species
(Divoky 1984). The processes that concentrate zooplankton in
the vicinity of the Plover Islands apparently persist to

freeze-up.

6.6.5. Eastern Beaufort

From early August to m d-Septenber this region has |ow
densities of surface-feeding species (bivoky 1984), but Ross’
Qulls were comon during limted censusing fromone year. The
average period of occupancy of the region is generally short
(two weeks) since ice cover is usually extensive by
m d- Cct ober .
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7. CONCLUSI ONS

1. Ross ' Qulls are a regular and major conponent of the
pel agi ¢ avifauna of the Al askan chukchi and Beaufort seas in
fall. Prior to md-Septenber they are present irregularly in
extrenely small nunbers in the Chukchi Sea and do not becone

comon in Al askan waters until md- to |ate-Septenber.

2. During the period when Ross’ Culls are present in
Al askan waters they nove from the Soviet chukchi to the Point
Barrow region and then into the Beaufort Sea in |ate Septenber
or early Cctober. There is then a return novenent into the
Chukchi in md- to |ate-October. The percentage of Ross’ Qulls
in the Chukchi that enter the Beaufort is unknown. After
returning fromthe Beaufort Ross Qulls stay at the chukchi ice
edge apparently noving into the Bering as the chukchi freezes
over in Novenber.

b

3. Ross @l ls nake extensive use of the cChukchi two to

three nonths between Septenber and Novenber. Densities are
highest at the Chukchi ice edge in late Septenber and early
Cctober. Low densities are present in open water south to the

Bering Strait.
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4, For reasons not yet known Ress' Gulls enter the
Beaufort Sea from late Septenber to m d-Cctober and renain
until ice cover is nearly conplete. Ross’ Gills are-equally

common at the ice edge and in open water in the geaufort, with
densities lower than at the chukchi ice edge.

5, The eastward migraticrr at Point Barrow iS npbst visible
during those years and time Periods when winds are fromthe
east. Wes:ward novement from the Beaufort occurs during nore

variable vinds conditions but appear to be nost pronounced when

the ~»-nd 1S fromthe west.

€. Ross' @ulls are found in shoreline habitats from the
village of wainwright on the Chukechi coast to Cape malkett,
adj acent to Harrison Ray in the Beaufort. The hi ghest
shoreline densities are found from Point Barrow to Tangent
Point. Coastal densities appear to be related to the abundance

and availability of zoecplankton concentrations.

?. The population of Ross’ guils in Al askan waters in fall
is sonewhere between 20 and 40,000 birds with the nunber

entering the Beaufort between 15 and-25,000.

e e s e A = = e e e
)
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Table 1. Dat es, vessels, and nunmber of observation periods for
cruises in the Alaskan chukchi and Beaufort seas.

15-m nut e _

Dat es of observations Vessel observ. per. Cruise track

CHUKCHI SEA
16-25 Jul. 1981 POLAR STAR 260 Figure 2
01-20 Aug. 1975 GLACI ER 359 Figure 2
07-14 Aug. 1976 " 133 Figure 2
07-08 Aug. 1977 ! 43 Figure 2
24 Aug.-08 Sep. 1986 OCEANOGRAPHER 215 Figure 2
11-22 Sep. 1976 DI SCOVERER 141 Fi gure 2
22 Sep. -01 Cct. 1976 GLACI ER 162 Figure 4
24 Sep. -17 Cct. 1970 " 187* Figure 5
07-09 Cct. 1976 | 134 Figure 6

TOTAL :  cChukchi Sea - 1,534 = 399 hours

BEAUFORT SEA:
02 Aug. -09 Sep. 1972 GLACI ER 230* Figure 3
02- 26 Au 1977 ALUMIAK 202 Figure 3
05-29 Au% 1978 " 259 Figure 3
07 Aug 5 Sep. 1977 GLACI ER 404 Figure 3
17 Aug. - Sep. 1976 " 113 Figure 3
18 Aug. 16 e}7). 1971 " 263* Figure 3
19-30 Aug. 6 ALUMIAK 108 Figure 3
26 Aug. -15 Sep. 1978 NORTHW ND 179 Figure 3
06-18 Sept. 1976 GLACI ER 122 Figure 7
01-17 Cct. 1986 POLAR STAR 181 Figure 8

TOTAL : Beaufort Sea - 2,061 = 556 hours

* 20-m nute observation periods
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Tabl e 2. Hours of observation for Ross’ Qull mgration conducted
fromPoint Barrowin 1976, 1984 and 1986.

Hours observed

1976 1984 1986

Sept enber 13
14

15
16
17
18 -
19
20
21
22
23
24
25
26
217
28
29
30

LR RFPPOOPROO OO I PRI LW RN

oo PO
[op NS NapNids BN S Nam N )

Cct ober

NP RPRPRPRPRPRRER R R
QOO UTRWNFP OO0 -1 U1~ 0O RO —
O RO RO RO RO N RO O RO RO
OO DNUT IO RO OWORNDEEUIO —JUT 1T
O N1 U401 JUIOOOOO DO UIH OO UTO O Ul

NS
[

TOTAL HOURS: 30 186 132
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Tabl e 3. Dates and | ocations of aerial surveys of the Beaufort and

Chukchi coasts in the fall

of 1976 and 1984.

Dat e Area censused
CHUKRCHI SEA:
1976 11 Sep. PP. Barrow to Cape Lishurne
20 Sep n " "
23 Sep. Pt. Barrow to Pt. Lay
28 Sep. Pt . Barrow to Cape Lisburne
13 Cct. Pt. Barrow to Icy Cape
1984 09 Oct. Pt. Barrow to Vi nwight
11 Cct. Pt. Barrow to Peard Bay
BEAUFORT _SEA:
1976 07 Sep. Pt . Barrow to Demarcation Pt
18 Sep. Pt. Barrow to Cape Halkett
23 Sep. PP. Barrow to Flaxman |S.
04 Cct. Pt. Barrowto Barter I|sland
13 Cct. Pt. Barrow to Tangent Pt.
1984 28 Sep. Ccean north of Point Barrow
03 Cct. Pl over |slands
10 Cct. Pl over |slands and ocean to north
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Tabl e 4. Densities of Ross’ @ull in the three regions of the
Chukchi Sea from 22 Septenber to 1 Cctober 1976.
_ Average Maxi mum
_ (oservation densi t Per cent densi t

Regi on peri ods Per k frequency Per km
Nort hern cChukchi 61 4.0 40% 94.2
Central chukchi 62 0.1 5% 3.6
Sout hern cChukchi 40 0.7 20% 7.9
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Tabl e 5. Densities of Ross’ @ills in relation to ice cover in the
Chukchi Sea from 22 Septenber to 1 COctober 1976.

Gobservation Aver age Per cent Maxi mum

I ce peri ods density freq. density
(B/km2) ( B/km?’)

None 111 4 143 7.9
Al ice 51 4.4 45% 94.2
vis.to 10% cov. 11 5.6 64% 29.6
20% Cov. 27 2.1 41% 130

30% cov. 13 8.2 39% 94.2
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Tabl e 6. Flight direction of Ross’ @ull in the northern and

sout hern Chukchi Sea from 22 Septenmber to 1 Cctober
1976. n = nunber of birds.

Regi on N NE E SE S Sw W NW
NORTHERN CHUKCHI 9% 3% 16 8% 41% 3% 18% 0%
n=116

Mean direction = 246 degrees
Length of nmean vector = .23
Angul ar deviation = 71 degrees

SOUTHERN CHUKCHI 48% 0% 12% 0% 0% 0% 0% 39%
n=33

Mean direction = 30 degrees
Length of mean vector = .80
Angular deviation = 36 degrees




Table 7. Densities of Ross’” @ll in the central and southern
Chukchi Sea from7 to 9 October 1976.

_ Qoservati on Aver age Per cent Maxi num
Regi on peri ods density freq. density
(per Kkni) (per kni)
CENTRAL CHUCKHI 12 0.1 8% 1.2

SOUTHERN CHUKCHI 22 0.3 18% 1.8
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Table 8. Densities of Ross’ Gullin relation to ice cover in the
Chukchi Sea from 24 Septenber to 17 Cctober 1970.

o Ooservat i on Aver age Per cent Maxi mum
Ice Conditions peri ods density freq. density
(per sg. km (per sqg. km
None 41 1.3 16% 16.2
All ice 146 4.7 46% 120.0
vis.to 10% cover age 42 1.8 29% 37.2
20% coverage 69 8.0 58% 120.0

30% coverage 35 1.8 43% 15.3
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Tabl e 9. Densities of Ross’ @ills in the western Beaufort Sea from
6 to 18 Septenber 1976.

o Observation Aver age Per cent
I ce Conditions peri ods density frequency
( B\ knf)
None 45 0.3 %
Visible 27 0.7 19%
Pres. in transect 56 0.1 2%

(10- 25% cover age)
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Table 10. Densities of Ross’ @ulls in the Chukchi Sea directly

adj acent to Point Barrow and in the two regions of the
Beaufort Sea from1l to 17 Cctober 1986.

_ Cbservation Aver age Per cent Maxi mum

Regi on periods density frequency density
(per sgq. km (per sq. km

Chukchi 20 0.7 50% 4.2

Western Beaufort 58 1.9 60% 14. 4

Eastern Beaufort 92 0.6 24% 8.4
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Table 11. Densities of Ross’ Gulls in the Beaufort Sea from1l to 18
Cct ober 1986.

Ooservation  Average Per cent Maxi num
| ce peri ods density frequency density
(per sqg. km (per sg. km
None 59 1.0 46% 2.4
| ce” 122 1.0 33% 14. 4
Visible 60 1.9 57% 14. 4
Pres, in transect 62 0.1 10% 8.4

(10- 25% cover age)
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Table 12. Flight directions of Ross’ Gulls in the Beaufort Sea from

1- 17 COctober 1986.

n = nunber of birds.

Regi on N NE
West ern Beaufort 14% 9%
n=140 _
Mean direction = 103 degrees
Length of nean vector = .44

Angul ar deviation = 69 degrees

East ern Beaufort 23% 1%
n=71
Mean direction = 3 degrees
Length of nean vector = .55

Angul ar deviation = 54 degrees

44% 6% 13% 10% 5% 0%

o

14% 0% 10% 6% 35%  11%




Table 13. (bserved daily eastward and westward passages of Ross’

caul |

| at e Septenber and early Cctober 1976.

12

and daily average wind direction at Point Barrow in

Ross ' @ulls _
Dat e East Vst Wnd direction (°T)
Sept enber 27 264 0 60
28 180 0 50
29 96 0 60
30 1740 0 60
Cctober 01 90 17 70
02 177 0 90
03 0 0 40
04 60
05 0 0 70
06 0 0 60
07 80
08 250
09 0 0 310
10 0 279 220
11 0 9 290
12 3 6 240
13 190
14 330
15 1 19 110
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Table 14. (oserved daily eastward and westward passages of Ross
QulI's at Point Barrow in Septenber and October 1984.
Cbserved East - 1984
Hour s _
of time Daily Wnd
Date GChs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.
09/30 3 36 25 40 101 70
10/01 4 435 184 224 176 1019 70
2 6 8 62 52 195 72 133 522 70
3 5 69 2 0 0 0 71 70
4 7 26 43 17 89 42 26 243 60
5 5 211 124 11 45 36 427 60
6 7 40 91 300 40 0 6 0 477 60
7 6 409 388 231 102 139 22 1291 60
& 5 278 802 222 50 12 1364 70
9 4 46 3 0 0 49 60
10 6 37 21 0 132 24 24 81 319 50
11 2 457 32 489 60
129 2281 750 318 165 94 20 35 12 3675 330
13 9 125 18 177 2 O 0 4 0 0 326 320
14 9 235 1 0 0 0 0 0 0 0 236 120
15 ¢4 9 14 32 100 23 178 210
16 9 245 4 0 0 0 0 18 201 8 476 170
17 7 0 0 0 0 0 0 0 0 210
18 5 2 7 0 1 0 10 300
19 6 0 0 1 0 0 0 1 360
20 6 0 0 0 0 0 0 0 40
21 3 0 0 0 0 70

Tot al

observed east = 11,274




Table 14 (continued).
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Observed West - 1984

Hour s

of tinme Dai ly Wnd

Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.
09/ 30 3 0 0 0 0 70
10/01 4 0 0 0 0 0 70
2 6 0 0 0 0 0 0 0 70
35 0 0 0 0 0 0 70

4 7 0 0 0 0 1 2 3 60
55 O 0 O 1 3 O 13 60

6 7 0 0 0 0 0 0 0 0 60

7 6 0 0 0 0 0 11 11 60

8 5 0 0 0 0 0 0 70

9 4 0 0 0 0 0 60

10 6 0 6 0 0 20 60 86 50
11 2 161 20 181 60
12 9 0 0 0 153 187 154 5 15 16 530 330
13 9 48 193 111 82 33 46 54 67 66 700 320
14 9 0 0 1 154 117 151 138 72 36 669 120
15 4 0 0 0 1 2 3 210
16 9 304 668 67 4 4 0 59 5 24 1135 170
17 7 75 148 137 27 28 11 140 566 210
18 5 226 245 60 31 8 570 300
19 6 57 57 154 80 73 60 481 360
20 6 43 30 21 31 9 0 134 40
21 3 0 0 0 0 70

Total observed west - 5,082
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Table 15. Total (observed and projected? daily eastward and
west war d passages of Ross’ @ull at Point Barrow in
Sept ember and Cct ober 1984,

Tot al (observed and projected) - East 1984
Hour s
of tine Daily Wnd
Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.

09/30 3 33 33 36 31 25 33 33 33 40 36 331 70
10/01 4 372 372 435 310 184 204 204 224 176 200 2681 70
2 6 8 62 52 195 134 134 134 134 72 133 1056 70

6 9 2 0 0 0 o0 O O 0 O 71 70
26 43 30 17 89 66 66 42 26 13 417 60
211 124 11 45 36 36 36 36 36 571 60

4 0 91 300 170 170 170 40 O 6 0 987 60
409 388 310 231 102 121 121 121 139 22 1962 60
278 802 512 222 50 31 12 12 12 12 1943 70
4 6 3 1 5 0 0 O 0 O 0O O 64 60

OO~ UTA W
roo~T'w0

10 6 29 37 21 0O 132 78 78 24 24 81 504 50
11 2 0 0 457 0 0 0 32 0 0 0 489 60
12 9 2281 750 318 165 94 20 0 35 12 0 3675 330
13 9 72 125 18 177 2 0 0 4 0 0 398 320
14 9 117 235 1 0 0 0 0 0 0 0 353 120
15 4 12 9 14 23 32 100 23 61 61 61 396 210
16 9 125 245 4 0 0 0 0 18 201 8 601 170
17 7 0 0 0 0 0 0 0 0 0 0 0 210
18 5 5 2 7 0 1 1 1 0 0 0 17 300
1 960 0 0 0 0 1 0 0 0 0 1 360
2 060 O o o O o0 oO O 0 O 0 40
21 3 0 0 0 0 0 0 0 0 0 0 0 70

Total east = 16,516
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Tabl e 15 (continued).

Tot al (observed and projected) - wWest 1984
Hour s _ _
of tine Daily Wnd
OChs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.

09/ 30 3 0 0] 0 0 0 0 0 0 0 0 0 70
10/01 4 O 0 0 0 0 0 0 0 0 0 0 70
2 6 O 0 0 0 0 0 0 0 0 0 0 70

3 5 0 0 0 0 0 0 0 0 0 0 0 70

4 7 O 0 0 0 0 1 1 1 2 2 6 60
55 0 0 0 0 13 0 7 7 I 1 39 60

6 7 0 0 0 0] 0 0 0 0 0 0 0 60

7 6 0 0 0 0 0 0 0 0 0 11 11 60

8 5 0 0 0 0 0 0 0 0 0 0 0 70

9 4 0 0 0 0 0 0 0 0 0 0 0 60

10 6 0 0 6 0 0 10 10 20 40 60 146 50

117 2 O 0 161 0 0 0 20 0 0 0 181 60

12 9 0 0 0 153 187 154 79 5 15 16 609 330

13 9 120 48 193 111 82 33 46 54 67 66 820 320

14 9 0 0. 0 1 154 117 151 138 72 36 669 120

15 4 O 0 0 1 2 2 2 2 2 2 12 210

16 9 484 304 668 67 4 4 0 59. 5 24 1619 170

17 7 /5 111 148 137 27 28 28 11 75 140 780 210
18 5 235 226 245 60 45 45 31 19 8 14 928 300
19 6 57 57 57 105 105 154 80 75 73 60 823 360
20 6 36 43 30 36 21 31 9 O 5 5 216 40
21 3 0 O 0 0 0 0 0 0 0 0 0 70

Total west = 7,069
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Table 16. (Observed daily eastward and westward passages of Ross’
Qulls at Point Barrow in Septenber and COctober 1986.

Observed East - 1986

Hour s
of tine Daily Wnd
Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.

09/ 26 4 0 0 0 1 1 330
27 5 0 0 0 0 0 0 90
28 6 0 21 0 0 0 0 21 110
29 5 4 179 3 0 39 225 90
30 6 3 O 0 13 0 2 18 90

10/01 5 5 15 3 14 9 46 50

2 6 11 14 1 0 6 0 32 50
3 0 0 120
4 6 43 13 4 14 6 80 0
5 8 0 0 6 13 0 0 0 0 19 300
6 6 46 64 52 52 52 26 292 20
7 5 0 0 0 118 9 127 70
8 6 0 4 4 0 64 39 111 30
9 6 0 6 0 0 0 8 50
10 6 0 0 0 0 0 0 0 240
11 7 0 4 14 171 67 15 271 70
12 4 0 ‘2 0 0 2 150
13 7 0 3 2 ! 12 20 58 102 40
14 7 18 0 0 0 0 0 0 18 360
15 7 0 2 0 0 0 0 0 2 340
16 7 0 0 0 0 0 0 0 0 180
17 7 0 6 130 0 34 76 3 249 180
18 9 4 5 1 0 0 0 16 240

Total observed east = 1,640




Table 16 (continued)
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Observed West - 1986

Hour s

of time Dai ly Wnd

Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.
09/26 4 0 0 0 0 0 330
27 5 39 20 4 16 0 79 90

28 6 50 0 14 2 44 9.5 205 110

29 5 0 0 4 6 0 10 90

30 6 80 33 0 15 53 0 181 90
10/01 5 6 17 9 14 0 46 50
2 6 0 0 0 0 4 1 5 150
30 0 120

4 5 7 17 9 14 0 47 60

5 8 43 78 62 37 60 117 0 15 412 300

6 6 9 17 9 3 17 59 114 220

7 5 233 356 142 134 2 867 270

8 6 191 175 104 37 64 39 610 330

9 6 31 6 2 0 3 3 45 150

10 6 2 11 5 1 4 1 24 240

11 6 1 16 256 357 1647 219 2496 270

12 5 2 10 3 1 0 16 150

13 7 7 105 22 13 147 174 6 474 40
14 5 100 84 118 0 59 28 389 360

15 7 98 20 15 9 0 0 0 142 340

16 7 0 2 0 0 0 0 0 2 180

17 7 0 2 0 0 43 19 101 165 180

18 6 1 0 5 21 71 27 125 240

Total observed east = 6, 454
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Table 17. Total (observed and project ed? daily eastward and
westwar d passages of Ross’ @ills at Point Barrow in
Sept ember and Oct ober 1986.

Total (observed and projected)- East 1986

Hour s

of time Daily Wnd

Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Total dir.
09/ 26 4 0 0 0 0 0 0 0 0 1 1 2 330
2 7 5 0 0 0 O 0 0 0 0 0 0 0 90

28 6 10 10 10 10 21 21 0 0 0 0 82 110
29 5 139 95 183 179 94 3 0 24 63 39 819 90

3 0 6 3 3 0 O 0 0 13 13 2 2 36 90
10/01 5 18 15 20 15 12 17 14 32 9 16 168 150
2 6 11 25 14 7 8 1 0 9 6 0 81 150

3 0 9 9 9 9 10 2 3 3 2 0 55 120

4 5 64 64 71 56 17 18 14 16 6 8 334 60

5 8 0 0 0 b 19 13 7 0 0 0 45 300

6 6 106 101 110 116 52 104 104 52 39 65 849 220

7 5 0 0 0 0 0 59 177 118 63 72 489 270

8 6 3 2 4 8 4 2 0 96 103 39 261 330

e & R & R 3 3 2 2 0 0 0 28 150

10 6 0 0 0 0 0 0 5 5 5 0 15 240
11 6 3 2 4 4 9 23 185 238 56 524 270
12 5 1 1 2 2 1 1 0 0 0 0 8 150
13 7 2 2 3 3 5 9 19 32 20 97 192 40
14 5 22 27 18 O 0 0 0 0 0 0 67 360

1 5 7 2 1 2 2 0 0 0 0 0 0 7 340
16 7 O 0 0 0 0 0 0 0 0 0 180
17 7 3 3 6 136 130 0 25 59 110 79 551 180
18 6 9 9 9 12 8 8 8 4 0 0 67 240

Total east = 4,679




Table 17 (continued)
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Tot al (observed and projected) - West 1986
Hour s _ _
of time Dai |y
Date Chs. 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 Tot al

W nd
dir.

09/ 26 4 0 0 0 0 0 0 0 0 0 0

27 5 29 29 39 20 4 16 0 8 8 161
%g g 25 25 25 50 O 14 2 23 4 95 303
30 6 80 33 16 16 16 O 15 53 26 255

0

8

4

0O O 0 2 4 6 14 14 (g) 7 47

10/01 5 11 b 17 13 9 14 7 0 3 3 83
1

2 6 0 O 0 O 0 0 2 4 2 9
3 0 0 O O _ o0 oO O 0 O 0 O 0
4 oS5 12 12 ¢ 17 9 14 7 0 3 3 84
5 8 60 43 78 62 37 48 60 117 O 15 520
6 6 13 9 17 9 6 3 17 38 38 59 209
/7 5 295 233 356 142 138 138 134 67 67 2 1572
8 6 183 191 175 104 71 37 51 64 39 62 976
9 6 3 1 6 4 4 2 O 3 3 3 3 59
10 6 6 2 11 5 1 2 2 2 4 1 36
11 6 8 1 16 136 136 256 357 1647 933 219 3709
12 5 6 2 10 6 6 3 1 1 1 0 35
13 7 56 /7 105 63 22 13 147 174 90 6 683
14 5 92 100 84 118 77 77 37 59 44 28 716
15 7 59 98 20 15 9 O 0 0 0 0 201
16 7 O o 2 0 O 0 ©O O O O 2
17 7 1 0 2 0 0 15 30 43 19 101 211

18 6 1 1 0O 5 13 13 13 21 71 27 165
Total west = 10,034

330

90
110

90

90
150
150
120

60
300
220
270
330
150
240
270
150

40
360
340
180
180
240
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Table 18. Wnd conditions in relation to principal direction of
movenent of Ross’ Qull at Point Barrow.

princiFaI dir avg. angul ar nmean avg
of flight dir deviation vector speed
(deg.)  (deg.) (mp.h)
1976
27 Sept. - 2 Cct. east 63 13 970 17
3 - 8 Cct. none 60 48 . 646 13
10 - 15 Cct. west 237 61 . 431 14
1984
30 Sept. - 9 Cct. east 66 5 . 996 18
10 - 20 Cct. west 190 73 . 168 15
1986
26 Sept. - 4 Cct. none 94 53 . 568 8

5- 20 Cct. west 109 68 . 294 14




Table 19. Linear densities (birds per linear km of Rosé'_ Gul |
between Atanik and Cape EHalkett in 1976. See Figure 21
for location of coastal sections.

COASTAL SECTI ON

Dat e A B c D E
7 Sept. 0 0 0
11 Sept. 0 0 - - -
18 Sept. 0 - -
20 Sept. 0 0 - - -
23 Sept. 0 0 12 1 0
28 Sept. 0 .4 - - -
4 Cct. 28 - 1

13 Ccet. 1 1 1 - -
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Table 20. Percent of days with wind direction favorable for
eastward and westward novenment of Ross’ @ull at Barrow in
Sept enber and Cctober 1975-1987.

Sept enber Cct ober
1-5 6-10 11-15 16-20 21-25 26-30 1-5 6-10 11-15 16-20

Favor abl e
east war d 54% 62% 58% 49% 46% 78% 62% 62% 63% 60%

(360-135 deg.)

Favor abl e
west war d 38%  28%  34% 34% 45% 14% 17%  20%  20%  23%

(180- 315 deg. )

Ratio .70 45 .59 . 69 . 98 18 .27 .32 .32 . 38
east to
west
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Table 21. Average wind direction and speed at Barrow in Septenber
and Cctober, 1975-87.
Avg. direction Avg. Speed
(deg.) (mp.h.)
Year Sept at Sept at
1975 290 40 11 10
1976 70 30 11 14
1977 130 70 13 17
1978 60 50 13 12
1979 60 60 12 16
1980 60 70 13 10
1981 60 50 12 13
1982 70 360 14 13
1983 250 80 12 12
1984 80 60 12 15
1985 300 360 13 14
1986 200 160 14 12
1987 70 90 14 13




Figure 1.  Location of Ross’ @ull breeding grounds in Siberia (hatched
area) , study area discussed in this report (enclosed by dotted
line) and Point Barrow (arrow).
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Figure 2. Location of pelagic observations in the Chukchi Sea by tinme period.
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Figure 19. Total eastward and westward passages per day (observed

and projected) of Ross’ Qull at Point Barrow in
Septenber and October 1984.
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Figure 20  Total eastward and westward passages per day (observed

and projected) of Ross' Gull at Point Barrow in
September and October 1986.
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Fi gure 22. General pattern of mgration of Ross’ @ll in Al askan
waters from Septenber through Novenber.



