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The Frequency and Percent Coverage

of Sea Ice in the St. George Basin

I ntroducti on and Backagr ound

The St. George Basin lies between the Pribiloff |slands and the
Al aska Peninsula and is generally the region of the southern [imt of
yearly oceanic ice in eastern Bering Sea. Wth the advent of
of fshore petroleum leasing in these waters, questions have arisen
concerning the extent and coverage of annual sea ice here.
In order to address some of these questions, the acconpanying maps
have been conpiled show ng these paraneters on a nonthly basis for

that region.

Met hods

The U.S. Navy Fleet Weather Facility, Suitland, Maryl and, conpiles
and publishes weekly sea ice charts of world-w de sea ice conditions.
These charts are produced largely by means of satellite inmagery, but
direct aircraft observations are also utilized for verification purposes.
In particular, aircraft with highly accurate positional navigationa
equi pment are used to nonitor the ice edge. W have utilized these
charts to conpile the maps presented here.

Because sea ice statistics tend to be nore sensitive to |atitude
than longitude, the region of interest was divided into cells of one
degree latitude by five degrees of longitude. The Navy sea ice charts
from1972 to present were scaled for presence of ice in each cell and

the average concentration reported for the cell. These nunbers were

then averaged on a nonthly basis.



The nmonthly maps attached as part of this report show both
these paraneters for each cell. Fromleft to right within each cell
the first nunber gives the frequency with which ice was found within
that cell during a particular calendar month and the second nunber

gives an average of concentration over those occasions when ice had

been present. Hence, for the cell containing the |ower half of

Nunivak |sland whose upper left-hand corner is located at 60° |atitude
165° | ongi tude, there was ice present during 67% of the Novenbers
between 1972 and 1980 and the average of the concentrations on those

occasi ons was Six tenths.

Resul ts
Figures 1 through 8 give the results of this analysis during
the eight nmonths starting in Novenmber when oceanic ice is found
in this region. The cells containing the St. George Basin Lease Area
have been indicated by an asterisk. The follow ng observations

were made from these charts:

Novenber By this nonth ice appears as far south as 57°N with
a frequency of 33% It is interesting to note that for a given
latitude the frequency and coverage appear to be greater in cells
adjacent to land than in cells renmoved fromland. No ice appears

yet in the St. GCeorge Basin.

Decenber Now ice appears as far south as 56° about 22% of the tine.
However, the average coverage is only 20% Again there is a tendency

for frequency and coverage to he greater in cells adjacent to shore.

Another interesting feature on this map is the appearance of cells



whi ch have had a 100% frequency of the occurrence of ice, two of
whi ch have had an average of 90% coverage. The northern cel
containing the St. George Basin now has an ice frequency of 14%

with an average coverage of 20%

January  lce appears no further south than in Decenber. However
the frequency of occurrence in each cell tends to be greater

O the five cells which have 100% frequency, three also have 100%
coverage. The tendency for cells adjacent to land to contain ice
more frequently and with greater coverage continues. Again only the
northern cell containing the St. CGeorge Basin Lease Area has a non-

zero probability of containing ice

February  Ice still appears no further south than 56°N. However,

the frequency and coverage are generally greater than in January.

The tendency for cells adjacent to land to contain nore ice than cells
not adjacent to land appears to break down and reverse in some cases.
The northern cell containing the St. George Lease Area now has a

56% frequency of containing ice with an average coverage of 30%

March  This is the month of greatest ice extent. Ice now appears as
far south as 55°. It is interesting to note that while in previous
mont hs many cells contained ice on 100% of all observed occasions,
these cells now have only contained ice between 90% and 60% of the
years of observation. Furthernore, the earlier tendency for cells
adj acent to shore to contain ice nore frequently than cells renoved

from shore has conpletely disappeared. This is the only nonth during



which both cells containing the St. George Basin have a non-zero history
of containing ice. Although the frequency is 20%in both cells the
average coverage on those occasions is 90% in the northern cell and

30%in the southern cell.

April The average extent of ice begins to receed during this nmonth.
The nmaxinmumice edge has retreated to 56°N. In addition, the frequency
and coverage in all cells is reduced fromthe previous nonth. Only the
northern cell containing the St. George Basin has ice during this

month (20% of all Aprils) and the average coverage on those occasions

s 40%

May The maxi num edge of ice remains at 56° during this nonth.
However, the frequency of ice and average coverage tend to decrease
generally in the area. (No cell contains ice during nore than

40% of all Mays). The cell containing the northern portion of the
St. George |ease area still contains ice 20% of the time with an
average concentration of 20% At this time there is a general
tendency for cells not adjacent to land to contain ice approxi mately

twice as frequently as those adjacent to |and.

June lce is absent fromnearly the entire study area. The small anount
of ice remaining could well be fast ice grounded on shoals in near-

shore waters.



Conclusions with respect to oil and gas |easing

in the St. George Basin

There are two nmain bl ocks of |eases being considered in the
St. George Basin. One of these lies roughly in the northern
cel | discussed above and the other in the southern cell. Although
both cells statistically contain ice during the winter, the
frequency and coverage is nmuch greater in the northern cell. The
southern cell lies in the statistical southern [imt of Bering Sea ice.

The results for these two |ease blocks are summarized below:

Mont h Lease Bl ock Frequency Average Coverage
Decenber north 14% 20%
south 0 0
January north . 11% 20%
south 0 0
February north 56% 30%
south 0 0
Mar ch north 20% 20%
south 20% 20%
Apri | north 20% 40%
south 0 0

Thus, between Decermber and April the northern |ease tract has
a finite chance of ice each month between Decenber and April while
the southern |ease block only has had ice during March.  puring that
month, the probability of ice in the northern block is nearly 60%
Pease (1980) has shown for late winter there is reason to believe
that at times, at least, the Bering Sea acts as a “conveyor belt,”
transporting thick ice grown in the northern Bering Sea---or

possibly even the Chukchi Sea---to the region of the ice edge.



These results show that the entire St. George Lease Area lies within
the extrene ice edge. The “conveyor belt” concept suggests that

fairly thick floes {(~lm) may be transported to this ice edge. Certainly
the design of structures and operating procedures related to offshore
petrol eum expl oration and devel opnent in the St. George Basin shoul d

take this possibility into consideration.
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FI GURE 1: Average yearly frequency of

ice coverage when ice is present
Basin Petrol eum Lease Area for

asterisk (%) contain potenti al
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FIGURE 2:  Average yearly frequency of
ice coverage when ice is present

Basin Petrol eum Lease Area for Decenber.

asterisk (%)

contain potential petroleum |easing
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Fl GURE 3: Average yearly frequency of
ice coverage when ice is present
Basin Petrol eum Lease Area for

in the region of

ice occurrence and extent of
the St. Ceorge
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FIGURE 4: Average yearly frequency of ice occurrence and extent of
ice coverage when ice is present in the region of the St. George
Basin Petrol eum Lease Area for February. Data cells containing an
asterisk (*) contain potential petroleum |easing tracts.
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FI GURE 5.
i ce coverage when

Average yearly frequency of

ice occurrence and
ice is present in the region of the St.

extent Of
Ceor ge

Basin Petrol eum Lease Area for
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FIGURE 6: Average yearly frequency of ice occurrence and extent of

1ce coverage when ice is present in the region of the St. Ceorge
Basin Petrol eum Lease Area for Aprl | . Data cells containi ng an
asterisk (*) contain potential petroleum |easing tracts.

ST. GEORGE BASIN AVERAGE OCCURRENCE (0%
ICE FREQUENCY WHEN PRESENT (Tenths) (0
-APRIL ;

60 ‘I‘ \
80% YN—
(7) 50% (g
50%

. - ﬂt -
60%
(®) 50% e J\f( \/Z !

a (4) (9) 50% (8)

50% : -
] - (6) 60% .(8) 40% /g

' (7)
20% ¥
(4) 30% /J < [
55 (5) / P9 R
AT

&S

on /T
0% o -
Sy N i
22—
170 | :




FI GURE 7:
i ce coverage when

Basi n Petrol eum Lease Area for
contain potential

asterisk (%)
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FIGURE 8. Average yearly frequency of ice occurrence and extent of
ice coverage when ice is present in the region of the st. Ceorge

Basin Petrol eum Lease Area for June. Data cells containing an
asterisk (*) contain potential petroleum |easing tracts.
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