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ACTIMITIES TH' S QUARTER

1. Assistance to RU 625 (J. Brueggeman ) . This study
occupi ed the bulk of our activities during this quarter. The
work consisted of providing ice-related data which could be usad
in conjunction wWith Brueggeman's whale sightings in the Bering
Sea. The whal e sightings (about 3, 000) have been coded in terms
of latitude and longitude. The objective of our efforts was to
provi de data which could be used to determne whether a
meani ngful statistical relationship could ba found between these
sightings and ice parameters such as concentration, type
(thickness ) and iee edge location ( including pel yaya boundaries ) .

Fortunately the software which had been devel oped for our
ongoi ng polynya analysis as well as sone of the digital polynya
boundaries could be used for this analysis. However, it was
necessary to digitize additional data from the years already
anal yzed as well as data from years which had not yet been
digitized for polynya anal ysis.

Specifically, the newy digitized data consisted of the
fol | ow ng:

1. Dat a for the Anadyr Polynya was added. W had not
previously digitized this palynya because it |ies
beyond the NOAA-OCSEAP O .S. study area. However, the
whal es are international travelers so this data set
needed to be added. Data for January, February, March
and April of 1978 and 19S3 were added to existing files
and new files were created for data for January 1986.

2. The Bering Sea ice edge far January, February, March,
and April of 1979 and 1983 was added nostly to existing
files. However, for a few dates new files were
created. Entirely new files were created for January
1986.

Material delivered to Brueggemen at the end of this quarter
consi sted of:

1) Magnetic tape captaining all files of Bering Sea ice

and Anadyr, St. Lawrancs | Sl and, and St. Matthews
| sl and polynyas.

2) Print-out maps of the data set described in t) above



3] Tabul ar print-outs of areal extent and perimeter
| engths of polynyas |isted above as well as other

pelynyas Which occasional 1 y occur within the study
area.

4) Tabul ar evaluation of ice conditions at 113 specified
| ocations representing whale sightings and locations of
no whal e evidence. (This was essentially a trial run
for a larger followon project which is described in
“Next Quarter Activities. ”

The above materials were delivered to Brueggeman's research
unit during an on-site working visit by R chard Gretefendt,
Brueggeman's assi stant.

2. Polynya Analysis. Despite the diversion of effort to
the whal e studies, some progress was reads in the study of polynya
size. Three additional years’ data weredigitized: 1977, 1979,
and 1983, including the Anadyr pal ynya. In addition, the Anadyr
poiynya was added to the data for 1975 and 1986. Qur previous
work on the statistics of the Chukchi Sea resulted in the
i dentification of1979 and 1983 as rel ative maxi num and m ni num
years of open water. Hence these are interesting years’ data for
conpari son purposes.

Al'though we have not yet digitized all the years’ data
available to us, we decided to at |east start examning the
results in arder to begin identifying the most useful and
meani ngful analysis functions. As a first step in this direction
it was determned to cal cul ate medi an polynya val ues for four
major polynya Systens as a function of nonth.

This has turned out to be a useful exercise because we have
had toe confront several concepts related to polynyas. As a
background, it is instructive to first consider the Wrld
Met eor ol ogi cal Organi zation definition of a polynya - "an
irregularly shaped opening enclosed by ice. As opposed to a
fracture, the sides of a polynya could not be refitted to form a
uniformice sheet. Polynyas may contain brash ice or unifornmy
thinner ice than the surrounding ice. * Thus, areas of thin ice
surrounded by thicker ice may be considered pol ynyas. Very often
on satellite imagery polynyas can be seen with areas of obviously
open water general 1y surrounded by ice but onthe down-w nd side
the transition f rom water to ice is often fairly uniformand it
is difficult to determ ne where to draw the polynya boundary in
this area. W have taken the boundary to bethe transition
between dark gray and light gray (an ice thickness of around
10cm) . However, in many cases this determnation is a bit
arbitrary. In any case, this is the definition we have used in
determ ning what constitutes a polynya.

The size of polynyas is interesting fromthe consideration
of salt and enecgy budgets for tbe water bodies which contain
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them And, if ona iz considering the | Ong tecm effectz Of thess
phenonena polynya Size as a function of time is a critica

measure. However, satellite neasurements that depend on cleoud-
free conditions are by nature irregular in frequency and
therefore, same scheme nmust be utilized to transform measurenents
made at irregular intervals into nmeasures at regular intervals.

One logical approach to this transformation is to determne
a neasure of a central tendency far the quantity in question over
periods sufficiently long to contain several mneasurements but
sufficiently short to represent a characteristic period of tine.
In our case, we chose a nonth as a characteristic period,
inplying that any ene measure within the month was as good as any
other ( i .e. statistical trends of l|ess than a nonth's duration
are not significant) . O course there is another tacit
understanding here; that each neasure is statistically
i ndependent. To acconplish this, the neasurenents should be
sufficiently separated that they da not essential 1y represent two
measures of the same value. The satellite data are inherently
separated by one day at a minimum A though we have assumed that
this is sufficient tenporal separation for an independent

measurement, we may need to address this question in detail
| ater.

The next topic for consideration is the nmeasure of centra
tendency to be enployed. Of the three, average, nedian and node
we chose nedian for the following reasons. In sone cases *
polynyas jOin to the open ocean or other polynyas for a while.
What is their area then, and what does “area” mean in this case?
The palynyas can ‘t be ignored in these cases and therefore sinply
del eting the observation f ramthe data set is statistically
unsound. On the other hand, so is adding an arbitrari ly | arge
nunber to a set to be averaged. For this reason we did not take
an average value. Mde is difficult to determne for a limted
data set and would tend to enphasize values from strings of data
fromshort tinme periads wWithin the nonth - just the sort of data
we woul d wish ta reenphasize. Median values on the other hand,
are nat unduly influenced by a few arbitrarily large values at
one end of the data set and tend to deemphasize the inportance of
continuous strings of data ( provided they are short conpared to
the entire data set ) . ‘Therefore, we have chosen to deternne
medi an nonthly val ues of polynya Sizes.

However, this is not the end of the need for definitions
W soon realized that "polynya Size neans size of an existing
polynya. Thus one could argue that times when the palynya
| ocation was frazen or the polynya open to the ocean on one side
could arguably be deleted fromthe data set if ane iS interested
in the actual size of the palynya. On the other hand, as a
nmeasure of a process such as salt rejection during freezing, the
fact that the palynya i s frozen over ar conpletely open is of
great inportance. Therefore, for this pilot study, we calculated
medi an polynya Sizes based on both data set definitions.
Finally, we have listed the maxi mum palynya Size observed during
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each nonth to give cone indication of the variability in paolynya

size which occurred during the month. These results are shown in

Table |I.

Table | lists polynya median sizes by nonth for 1974 (except
January and February) , 1975, 1977, 1979, 1983 and 1986 using both

data set definitions for median determnation, and naximm
polynya Size for the first 6 nmonths of each year. The polynyas
1 isted are defined by Table 2 and Figure 1.

Figure 1 is a map show ng the approximate |ocation of

persistent polynyas in the study area where they are given letter

designations. Table Il is the key between the letter
designations and the name given each polynya. However, two af
the polynyas for which areas are listed in Table | are actually
aggregate PO lynyas compiled in order t0 Qgive an idea of the total
polynya areas I N the study area. “St. Lawence” is the sum of
St. Lawence, North ( E) and St. Lawence, South ( D) . (However,
usually only one is open at a time. ) Norton Sound (K) is the
singl e pelynya at the eastern end of Norton Sound. Katzebua (Q)
IS the palynya which occurs between pack ice and fast ice in
outer Ketzebue Sound. Chukchi is the sum of Cape Lisburne -
Paint Lay (T), Pt. Lay - lcy Cape (U and Icy Cape - Pt. Barrow
(V] . (Oten these polynyas join to form @ Single pelynya - this
phenonenon occurs within a nunber of pol ynya Systems, making the
tracking of the size of a designated polynya a tricky matter. )

These data have not been analyzed further. Qur planis to
performa multivariate analysis of golynga Sizes versus tinme.

L

3. Data Acquisition and Projects Conducted for 0OCSEAP
Management. W have provided enhanced AVHRR inmgery in the
vicinity of Kotzsbue Sound and in the Beaufort Sea tO OCSEAP
managenent. The letters of transmttal - attached as Appendix 1,
describe this work.

4, Data Received and Archived. W have continued to obtain

and archive dai 1y NOAA averr satellite imagery ofthe OCSEAP
study areas around Al aska. Because of the three-to-four times
daily coverage of Al aska by these satellites, we cannot possibly
afford to purchase a copy of each at the $10.00 per copy rate
charged. Thus we select only the best images (approxinately
three per day and purchase themin positive transparency format
directly fromthe receiving station at Gilmore Creek) .  (our
experience has shown us that positive transparencies retain the
hi ghest information content fer analysis and reproduction
purposes of all data formats ether than digital tapes. )

In addition to the positive transparency format data, we
al so receive hard copy facsimle transm ssion positive prints
that have been used by the weather service. There 1s a great
quantity of these prints as they represent at |east one copy of
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sach day’ 3 imaga and sometimes digital anlargemantz and
enhancenents of particular areas. hese are sent to us by the
weat her service about a nonth after they are transmitted from
Gilmore Creek. W archive these data (although the image quality
I's considerably dimnished fromthat of the positive

transparency ) because sone feature of interest to OCSEAP

I nvestigators may be found on one of these inmages which did not
appear on an image judged to be one of the day’'s “best” inages.
Follawing these criteria, We archived approximately 270 positive
transparencies and 2700 positive facsimle prints this quarter.

Qur mguick-Lack"™ ground station received a total of 66
i mges from Landsats 4 and 5. This relatively small data set is
a result of cloudy weather in late £all and a conscious effort to
obtain only useful (relatively cloud-free) imagery. These images
are often digitally enhanced and enlarged with copies of these
products archived as wel 1 as the standard 1: 1M scale print. In
some instances we have obtained images at times when the sun was
bel ow the horizon - yet ice conditions are easily observed. This
Is an additional value of our ground station and inage
enhancenent capability.

W al so continue ta receive and archive the NOAA/NAVY ice

charts published weekly and the drifting buoy data published —(L

monthly by the Polar Qcean Center in Seattle. Finally, this
quarter we acquired Side-Looking Airborne Radar imagery of the
Beaufort Sea as part of a data search (see Appendis I1).
Normal Iy we only monitor the acquisition of this data because of
its limted value and not so 1 imted expense.

ACTIVITIES NEXT QUARTER

1. Assistance to Brueggeman (RO 625). W are creating a
program to distinguish whether a given station is within or
outside a polynya fromthe digitized data. Wen conpleted, al 1
3000 nf Brueggeman's whal e/no whale data wi 11 be tested for
correlation with polynyas.

2. Polynya Analysis. We will continue our analysis of
polynya data. Enphasis this quarter will be applied to
determ ning trends and significance of polynya extent data
simlar to and including the data reported here in Table I.

3. Data Acquisition. W wll continue to acquire and
archive Landsat and AVHRR satel 1 ite inmagery as well as NOAA/ Navy
ice charts and ice drifting buoy data.

FuNDs EXPENDED

As of December 31, 1986 we have expended $101, 940 of a total
aut hori zed $205, 799.
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Figure 1. Map showi ng approximte |ocation of persistent polynyas

in the Bering Sea/ Chukehi Sea study area.




TABLE 1.
Si X Years.

] ANUARY

Polynya

St. Lawrence
Norton Sound
Kotzebue

Chukchi

Folynya

8t. Lawrence
Norton Sound
Katzebue

Chukechi

Pal ynya

St. Lawrence
Norton Sound
kKotzebue

Chukechi

Medi an
Area*
<m
Open

1670

Median
Area*

km
2000

1380

1050

Tabulation ofPolvnya Area Medians for

1979
Medi an

Area®xs

~
km™
3120

1610
940

0

1979
Medi an
Arpaxs

km
Open

1700
1490
3800
1984
Medi an
i % es*++
km
20900
1 SC10
620

1030

Six Months over

1977
Max I mum Median ™Mediam Maximum
Area Area* Area** Area
2 2 2 2
km k m k m bem
27100 22800 22860 3140
2590 O 1400 3420
11 100 4520 5820 7B8&G
15650 282 25000 18240
1983
Maximum Median MedianMaximum
Area Area* fires** Area
km lm km km
Open 1880 1940 3440
7&20 16320 1640 8930
1490 O 1550 4840
15800 o] part = o 1220
Maximum
Area
km
10500
4230
1780

7410



FEBRUARY

Fol ynya

St. Lawrence
Norton Sound
Kotzebue

Chukchi

Fol ynya

St. Lawrence
Nartom Sound
Kotzebue

Chukchi

Folynya

St. Lawrence
Norton Sound
Fotzebue

Chukchi

Medi an
Area*
km
1720

8540
14600

13700

Medi an
Arrea#
km
1640

1130

[

Median
Araax
km

2 (1)&o

1975
Median

Area**

km

240

9230

10600

15700

1977
Medi an
Arreaxe

km
1640

1130
0
&73
1983
Medi an
#W-es**
km

2060

1260

Maximum
(%-es
bem
8530

30400
14900

T&H100

Maximum
Area
bm
2780

F120
o]

S&440

Maximum
Area
km
3I3&0

Medi an
Area
km
740

.564

Median
Areax
kem
T23T0
788
1020

1830

1976
Median

Areaxt

km
820

708
670

i}

1979
Medi an
Arrea%¥

km
4580

833

22480

21350

Max i mum
Area
bm
2570
&0&L0
P27

0

Mas i mum
Area
km
10200
17600
7040

S3G0



MAREH

Folvynya

St. Lawrence
Nortor Sound
Kotzebue

Chukchi

Folynya

St. Lawrence
Morten Sound
Kotzebue

Chukchi

Polynya

St. Lawrence
Norton Sound
Kotzebue

Chukchi

Medi an

Arear
km
1640

1420

Median
Area*
km
8790

1640

Q

Median
LBreax
km
2200

5780

314

1 974
Medi an

Arrea**

34680

1976
Median
Area**

km
SO0

1670
1400
925
1979
Medi an
Areaw

bm
2200

Maxi mum Median

Area Area*
km km
9620 4280
FRA20 1500
458 26860
a31 1020

Maxi mum Medi an

Area Area*
km km
20200 1630
7440 O
3030 0
1580 o

Maximum Median

Area Area*
km km
8180 2600
13300 9260
9600 0
44810 1020

i

1975
Medi an
Areaxs

km
4370

3110

1977
Medi an
Area**

km
1720

2094

0

728

1983
Median
Area**

km
2600

9260
238

2400

Maxi mum
Area
km
13200
22000
73Q0

7440

Max i mum
Area
km
8290
11400

(#]

1440

Maximum
Area
km
11s00
16s00
30s

3900



APRIL

Polynvya

St. Lawrence
Maorton Sound
Kotzebue

Chukchi:

Fol ynya

St. Lawrence
Nerton Sound
Kotzebue

Chukchi

Fel ynya

St. Lawrence
Nartorn Sound
Kotzebhue

Chukechi

Medi an
Area*
km
5680

10T00
0

&)

Medi an
Areax
km
5180

Medi an
Area®
km
13600
16500

722

1350

1974

Median
Argaks

km
54680

1979
Median
Araaxs

km
54650

13soc)
786

17.70

Max i mum
Area
km

90100
132C)Cl

0

4170

Max i mum
Area
km
1 2000
8590

27

421

Maximum
Area
iim
Open
Open
Open

T200

1975
Median Median
Area® Area**

bam km
2770 IR&0

1080 2390
117¢ JI000
1290 SIS0
1977
Median Median
Area* Areax®
km ZM

2580 4040

1440 2230

0 151
¥ o2
1983

Median Median
Area* Area**
km km
4890 22T0
16300 103C)0
221 40

1180 1310

Maxi mum
Area
km
1000

SR20
3910

28200

Maxi mum
Area
km
14400

Maximum
Area
km
Open
Open
1490

@370



Fol ynya

St. Lawrence
Narton Sound
Kotzehue

Chukchi

Pol ynya

St. Lawrence
Mortom Sound
totzebue

Chukchi

Polvnya

St. Lawrence
Norton Sound
Kotzebue

Chukechi

Median
Area*
bem
Open
Open
0]

10000

Median
Alreax
km
Open
Open
0

7300

Median
Area*
km
Open
Open
Open

S710

1974
Medi an
Areakxs

Kk m
Open

Open

0

10000

1?76
Madi an
&-es**

ki
Open

Open
8]
7300
1979
Medi an
Area**
kem

Open

Open

Mast i mum
Area
km
Open
Open
Open

2700

Maximum
Ares
km
Open
Open
0

14200

Maximum
Srrea
km
Open
Open
Open

open

Median
Area*
km
Open
34400

259

40300

Medi an
Area*
km
Open

Open
444

6600

Median
Area*
km
Open

Open

]
s
()

1975
Median
Aroass

km
Open

34400
344

40300

1977
Median
Arpaxs

km
Open

Open
444
&&00
1983
Median
Arpak*
km
Open
Open
S72

@43

Maxi mum
Area
km
Open
Open
Open

SCT00

Maximum
Area
km
Open
Open
Open

230090

Maximum
Area
km
Open
Open
Open

12000



JULY

1974 1975
Fol ynya Median HMedian Maximum Median Median Maximum
Area* Area** Area (%-es* Area** Area
km kem km kem km kkm
St. Lawrence Open Dpen Open open Open Open
Norton Sound Open Open Open Open Open Open
Katzebue Open Open open Open Open Open
Chukchi 18400 1840Q Open =460 o450 Open
i 97.5 1977
Polynva Medi an Median Maxi mum Medi an Medi an Maximum
Area* 4h-es** Area Area* Areax* Area
km km km km km km
St. Lawrence Open Open Open Open Open open
Norton Sound Open Open Open Open Open Open
Kotzebue Open Open Open Open Open Open
Chukehi 1090c1 1 0900 Open RIL00 23100 Open
i 983
Folynya Median Median Maximum
Aroa*x Areaks Area
km km km
St. Lawrence Open Open Open
Morton Sound Open Open Open
Kotzebue open Open Open
Chukchi S440 S444Q Open
#Medianeof all possible area determinations of the polynya. It

includes those where the polynyawas frozen over farea = ¢}, and
those where the polynyahasbecome part of the open occean.

**Median of area determinations excluding thosecases where the

polynya was frozen ov er f{area =0) as well as those where the

polynya has become part of the open ccean.



TABLE 11. | DENTI FI CATI ON OF POLYNYI.

LOCATION oF POLYNYI

St. Matthew | sland, South
St. Matthew Island, North
gst. Lawence Island, South
St. Lawrence Island, North
Nunivak |sland, South
Nunivak |sland, North
Etolin Strait-Yukon Delta
Yukon Delta

Norton Sound

Nome

Seward Peninsual, South
Seward Peninsula, North
Kotzebue

Cape Thonpson-Pt. Haopex.
Pt. Hope-Cape Lisburne
Cape Lisburne to Pt. Lay*~*
Pt. Lay to |Ice Cape**

Ice Cape to Pt. Barraow*~*

" Chukotsk Peninsula

Anadyr Paolynya

* Carleton (1975)

** Chukchi Polynya {(Stringer, 19S2)

CODED DESI GNATI ON ON
ALASKA BASE NAP



APPENDIX I



Hoveamber 11, 1986

Dr. Jawed Hameedi
HOAA/Ucean Assessaents Div.
Alaska Qffica

P.G.Box 56

Anchorage, AK 99513

Dear Jawed:

Enclosed withthis Letter are copies of the dataysu requested.
The latest moderately ¢lear day in your study area before jyourcruise
was August 26 (Julias day 238) and the earifest clear day arterward was
September 28 (Julian daY 271). The data areall from northbound passes
and therefors the images al ? appear upside down.

For day 238 we have a regional scalebandl (visual wavelengths)
tmage. Perhaps the greatest value of this {mage is that it shows the
tocstion of cloud-free cata.¥ext, we have theband 1 digital
enlargeagant and enhancement, and final 1y, the band 4 {thermal [R}

di gital enlargement and enhancement. Herz each |°C temperature
increment is desoted by a separate gray value.

For day 271 we bare agaia a regional image--caly this time it is
band 4 {thermal IR) . Ona interesting feature of this 1mage is the
temperaturs di ffarence between the two separate cloud regimes.
Foliowing this is aband Z (near IR) band digitallyealarged image (a
band 1 image willbe requested-- | amact sure why they provided this
image, as baad 1 shows sediment plumes best). Finally, w2 have a band 4
digital enlargement aad enhancement with 1°C temperature increments.

[t's interesting to =& that the surface temperature patters appears
t¢ have remained sosewhat constant OVer this period. It wouid also be
interesting to wmositior the surface temperature pattern aver an entire
openwater season.

Please tal 1 Erdogan we are starting on his Beaufort Sea data and
hope to have results for him soon.

Best regards.

Bill Stringer

85: id



December 5, 1986

Dr. Jgwed Hameedl
ECAL/Oceant Agseasmenca Biv.
Alask= Of £izs

7.0, Box 36

Anchorags, AX 990513

Dear Dr. Hamasdi:

Exclosed Wi ck this leerer S the visible band image of tha southern

Chakchi Sea I promised. A3 yom can see, the land £s almoal as dark as
the gesan and saae sediment ¢2n ba seen as & 83YSY level hetween thege
two {(and iz moat casea , physically becween them aa well). | dor 't think
ve would see any mora detail kere regardl ess of bow much contrast
streteh was applied. However, | &= willing to attempt 1t 4f yom chink
it worthwhile.

Haamwhile, I have acquired transparancies of the tharmal band
inages and am prepared to produce as maoy coples of thes as mighe be
==@=f -

1 shomldaisol et you knew thaw | am pulling some mmterials
together as per a requast fromDale Rimmey foOr au ®MS publization. Iz
isn’t a big project and i'm sore than happy to da it.

Finally, | should express ouwr (mysali, Jaz, Joamns and Mark)

appreciation to OCSEAP for the ¢ontract extwmsion. |t has dese a | Ot
forour morale in au otherwlase uncertain time,

Sincerely,

B£1Y Stringer



December 5, 1588

Erdogan Cxtutgut
EOAASHCE JOAD

701 C Street

PO Xax 56

Anchorage, AL 99513

Dear Dr. ORToTgUEs

Encloged with thislattoeriathef dirat atsempt to obtxin ggauf mét
Sea imagery during this October, Plaase 408’ ¢ De depreased 304 donf
throw the=m out just yat. Thesa images were obtsined or Julian days 276
{Oee. 3), 279 (Det. §) and 282 (Qct. §}. They arm from the thermal band
acd bave tha same grey scale versus temparsturs thar wes used for the
inzgea of the Chukehi SS. S sent eazlier, White is tha fraezing
teaperature of Secawat er aad tha grey steps are in 1 “C increzents warmer.
As you can aee, it was moatly cenlder than that.

Before 1go any further Ishonid tall yom that | have armeother grey
scale version in the wotks that should show mors decal .l and that wiil be
sent aleag shortly.

/
Heanwhile we might lock at these fmages f cr a minute. The pair

from oet., O shows the wmost detail and | will discuss it f Lfrst. I have

i ndi cated the location of Barrow and Earrisom Bay on this izage.Ho te
that <the dats ber 1s wupsida down at tha top. This resuwlts from the
happenstance that these data cama f rosm & northbound satellite. Also, |
bave indicated on the mors southerly Zimage epproximately where the
second image overlavs it. {(Mockengie Bay iz ia the more southerly image
bur it was too cold t0 eee aoy detail here. ) Once you becoze arieated
to this ipspe yom can see quite a bit of temparatare structurs in the
open watar/partially frozem area of tha Beaniort Sca. This Is worth
saving becanse the gpaxt varsion will vost likely show 2 lot more
atrncture inthe ice. but lase in this area. Thus, togethar they abould

- - give & more couplete plcture of ica conditions tathe regi on.



Latter to E. Oxturgzut
Dacamber 5, 1986
Page 2

The other two sets of images have =a puzzled for the momant. Ir is
possible that they vers accidently obtainad from an ares farthar
offshora. For the time being I san say no =oTa about them, The =mystery
may become solved vhen we dae the next sat of images.

Siaceraly, .

”
/

311l stringer
3S:3d

P.5. Jast in ease they may have takan Begufort Sea radar data at this
eime, I have placed an inguiry with Canada's Tce Cantre for a catalog of

theair dats. A comparizon of radar aud tharmal IR data =might be vary
ussful.
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l * Environment Envirannement
Canada Canada

Atmospheric Service
Environment ce I'environnement

Service atmosphérique
| ce Cemtre Environment Canada Your fis Voue relaenca
365 Laurier Avenue Weet
Journal Tower South, 3rd Fir. Ow Ha Nowe réterence
Otawa, Canada KIA OH3 8280 -6( ACIC)
Geophysical Institute 12 Septenber, 1985

University of Alaska

C.T.Elvey Building

Room 608

Fai rbanks, Al aska 9977 S-0800

ATTN. M. Bill Stringer

Dear Mr. Stringer: / A"S R (725

: 'S
Encl osed, as requested in your telex and purchase order (51771-4912)
dated 14 August 1985, please find the follow ng:

A. NegaCive Duplicate and logs for NDZ flight 1464 - 19 June 1985
B. Negative duplicate and logs for NDZ flight 1475 - 07 July 1985
C. Negative duplicate and logs for NDZ flight 1476 - 08 July 1985

Positive paper prints can also be abtained if so desired. An invoice
will b e forwarded as soon as costs have been determ ned.

Yours truly,

-

F.E. Geddes
Senior lIce
Climatological Techni ci an

Enclosure

| CECO86STRI NGER
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SI XTH QUARTERLY REPORT
April 1 - June 30, 1987
OCSEAP Research Unit 663
Contract #50ABNC 600041

ACTIMTIES TH S QUARTER

1. Assistance to MsS. Everett Tornfelt of the Anchorage
MV Ofice requested a data search and copies of appropriately
sel ected imagery. This was acconplished (see our letter of

transmittal and response from MVB attached as Appendi x 1).

2. Polynya Anal ysis. Last quarter we supplied plots of
polynya data for the Bering and Chukchi Sea polynyas we are
anal yzi ng. These plots gave the neasured areas for the polynyas
as a function of tinme. Since these plots show all the neasured
values for extent as nmeasured from archived satellite data, they
al so serve as a record of available inagery of these polynyas
including the existence of sets of tinme series data for later

detailed analysis relating polynya behavior w th neteorol ogica

o
-

and oceani c paraneters.

This quarter we have condensed these data into a statistical
summary (attached as Appendix 2) giving a w de range of

statistical paranmeters for each polynya on a nonthly basis.

3. Data Received and Archived. W have continued to obtain
and archive daily NOAA AvVHRR satellite imgery of the OCSEAP
study areas around Al aska. Because of the three-to-four tines

daily coverage of Al aska by these satellites, we cannot possibly



afford to purchase a copy of each at the $10.00 per coey rate
char ged. Thus we select only the best inmages (approximtely
three per day and purchase them” in positive transparency formt
directly fromthe receiving station at Gilmore Creek). (CQur
experience has shown us that positive transparencies retain the
hi ghest information content for analysis and reproduction

purposes of all data formats other than digital tapes.)

In addition to the positive transparency format data, we
al so receive hard copy facsimle transm ssion positive prints
t hat have been used by the weat her service. There is a great
guantity of these prints, as they represent at |east one copy of
each day’s inage and sonetines digital enlargenents and
enhancenments of particular areas. These are sent.to us by the
weat her service about a month after they are transmtted from
Gilmore Creek. Wearchive these data (although the inmage quality
is considerably dimnished fromthat of the positive
transparency) because some feature of interest to OCSEAP
i nvestigators nmay be found on one of these inages which did not
appearonanimage judged to be one of the day' s “best” images.
Followi ng these criteria, we archived approxinmately 517 positive

transparenci es and 3998 positive facsimle prints this quarter.

Qur "Quick=-Look™ ground station received a total of 184

i mmges from Landsats 4 and 5. These images are often digitally

enhanced and enlarged with copies of these products archived as

well as the standard 1:1M scale print. In sone instances we have

2



obt ai ned i mages at tinmes when the sun was below the horizon - yet
ice conditions are easily observed. .This is an additional value

of our ground station and inmage enhancenent capability.

We also continue to receive and archive the NOAA/ Navy i ce
charts published weekly and the drifting buoy data published

monthly by the Polar Ocean Centsr in Seattle.

ACTIVITIES NEXT QUARTER

1. We are anticipating providing renotely sensed data to
OCSEAP investigators performng field work aboard the NOAA Ship,

Surveyor.

2. W will continue to collect renotely sensed AVHRR and

Landsat dat a.

3. W will nonitor the availability of the SSM passive

m crowave data which should becone available in Septenber or

October.

4. Continuing Polynyadnalysis. Qur earlier efforts to
relate polynya size with local winds on a nonthly basis did not
yield many positive correlations. In order to test whether
nmonthly sorting is too “coarse’” we will divide the data set into

hi -nonthly sets and perform the analysis on that basis.



On the other hand, we note Robert Pritchard’ s recent OCSEAP-
sponsored research which reports poor correlation between ice
noti on and gecstrophic W nds. W want to investigate these

results for their inplications to polynya formation and si ze.

o~
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February 18, 1987

Everett Tornfelt

Minerals Management Service
949 E. 36th Avenue

Room 110

Anchorage, ak 99508-4302

Dear Mr. Tornfelt:

Enclosed with this letter are three enlargenents of AVHRR
images from Septenber 15, 18 and 28, 19S3. W conducted a search
of imagery available since 1973 and found that this set of inmages
illustrates best the conditions encountered by the whaling fleet.
However, the conditions shown here nmay be one "e¢ape" northward of
the | ocation where the fleet was caught. (See dates on back of
images. ) The Septenber 15718 pair shows how fast the ice can
nove shoreward. The ice renained there and can be seen “freezing
in” on the 28th. ,.(Notice that Elson Lagoon North of Barrow has
frozen over.)

Best regards,

@og/iKWM s A

Bill Stringer
Associ ate Professor of
Ceophysi cs
BS:jd
encl .

cc ; Jawed Hameedi |,

Geophysical Institute, University of Alaska, €.T.Elvey Building,
Fairbanks, Alaska 99701

PHONE: 9074747282 TELEX: 35414 GEQPH INST FBK

Established by Act of Congress, dedicated to the maintenance of geophysical resaarch cancerning the Arctic region,.
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TABLE 1

| DENTI FI CATI ON OF POLYNYI

LOCATI ON OF POLYNYI

St. Matthew Island Pelynya, South
St. Matthew Island Polynya, North
St. Lawrence |sland Polynya, South
St. Lawence Island Polynya , North
Nunivak |sland Polynya, South
Nunivak |sland’ Pelynya, North

Cape Romanzof Polynya

Yukon Delta Peolynya

Nort on Sound Pelynya

Nome Palynya

Seward Peninsula Polynya, South
Seward Peninsula Polynya, North
Kotzebue Sound Polynya

Cape Thonpson-Pt. Hope Polynya *
Pt. Hope-Cape Lisburne Palynya

Cape Lisburne to Pt. Lay Polynya **
Pt. Lay to Icy Cape Polynya *’

Icy Cape to Pt. Barrow Polynya **
Chukotsk Peninsula Polynya

Anadyr QuIf Polynya

*  Carlten, 1975
** Chukchi Polynya (Stringer, 1982)
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1
Table 835: HMonthly Summsu-y Statistics of FPolynya freas  for St.
Matthew Island Folvpva, South (&) in 1974,

FEBRUARY MARCH AP L
it TS o o e T B B T T W T T W T T T T T M T R L LR P T T il R T e P T
Sample =iz 1 & 14
ﬁveragg% 0 AAR0
Median ] TR20 040
Mode C i 140 OFEN
Geometric mean 2EE0
Standard deviation O TR00
Standard error (8] 1590
Mirimum i 497 434
Mar i mum 0 FLi0 OFEM
Range ¢) 8&10

MEAMMM MMM M [ MM MMM M MM MMM EEM M M MR M SRR e e M MM M MM PR M e

MAY JIUINE JLILLY
[ b i T L T b L T T T T T TR TR T T T T ROt L T e T TR TR IR TR T S T Tt g e e i R el T el T T TR it et R T E E
Sample size =1 30 bW
ﬁveragg% OFEN OFEN {JFEN
Median LFENM [FEN OFEN
Mode OFER OfEN OFEN
Gecmetric mean OFEM OFEN OFEN
Standard deviatiaon O 0 [
Standard seeoe o 0 0
Mindimum OFEN OFEN OFEN
Max i mum : OFEM OFEN OFEN
Fange 8 0 )

i e Uit e o T T T e e P P T P B i T T T T T T D T T D T T e T T T T g T

3 . . %
Tabrle SHs Monthly Summary Statistics of Folynya Aresas  for St.
Matthew IzlandFolyrya,Morth (5) in 1974,

FERRUARY MERCH AFRTL
43 T S W e T T S g T B i e T P g P T P E e T e D T T i e G S
Sample size 1 ) 11
Averag x ) ")
Median O 0 )
Mode 0 i 0
ODeometric mean
Standard deviation 0 8]
Standard error ) 0
Mimimum i} ¥ i
Maxi mum ) 3 OPEN
Fange Ia) i3

i 4 T T Y g W e o B L e W e T D T T g g B A R T TR I TR F S T TR et p B Tt R T T T

# . . :
Falynva areas ares in squars kilomesters. ALl possible ares
determinations are wused for the calculations,

o

Median iz squivalent to median size recorded in Tables 44-50,
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*
Table TF&%: Monthly Summary Statistics afFolynvaArsas for St.
Matt hew Island Fol ynva, Mort R (B? in 1974,

My JUNE JULY
HMMMMMMMHMHHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMHHMM
Sample size 1 S0 =
fveragg., OFPEN OFEM OFEN
Median OPER QFER OFEN
Mode OFEM OFEN OFEN
Geometric mean OFERN OFEN OFEN
Standard deviation £ ) 0
Standard error 0 0 )
Mirimam EN {FEN GFEM
Mas i mum OFEM OFEN QRN
Range 0} 0 ]

TR T TN TR Tt T T i T T g T T T g T o e o i P i T i el g !

Table T7: Monthly Summary Statistics of Folynvya ﬂreaaﬁ for St.
Lawrence IslandPFolynvya,South(D)inl%74.

FEaRUARY MaRCH AFRIL.

il lelgle R el e el e I et e T [ TR e i e e T T e T T e T e T P e T T R T T He T e T Tt B b W T b
Sample size 1 11 14
fverage 0 26560

Madian 0 2TTO HEOO
Mode 0 0

Geometric mean )

tandard deviation O 260
Standard error o 874

Mi il mum £} ) we80
Mas i mum £ FH20 arEN
Range= 0 F&IZ0

PMMFPPMMEIM MM MMM M MMMM MM R MR MMM PR MMM MM P MM MM MM MM R P M PP

. MEaY JUNE JULY
MMMPMMMERMMMMM MMPAMPMMMME P PP MMM MMM PP M P MMM MMM M MMM MM MMM MM MEMM
Sample size =1 0 =
ﬁveragﬁﬁ OFEN OFEN OFEN
Medi an OFEN OPEN OrPEN
Mode OPEN OFEN OFEN
Geometric mean OFEN OFEM OPEN
Standard deviation 0 O I,
Standard error 0 [y 0
Mirmimum OFEM OFEM HEN
Mase i mum OFEN DIFEN GOFEN
FlErcye 0 ) )

ekt 1 pg PP 1M (] M0 0 11 0 PR £ P B0 0 11 BT 4 B £ 1 9 B P MMM 19 M) it M

b . . . .
Folynyva areas are in square bilometsrs. All pos=sibkle area
determinations are used for the calculations.

ki . . . . . . - 0 e
Median is gquivalent to median size recorded in Tables 44-50.
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Table 58: HMonthly Summary Statistics of Folynva Areas far St.
lawrence |Island Folynva, Marth (EY in 1974,

FEBRUARY MARCH AFRIL .
PP PN FPMPAPEAMPARE MPTP M MMM MR s MM MMMMEE MMEMME P R T
Sample size 1 11
Qwermgp* 0 0
Median G 0 0
Mode W i )
Geometric mean
Standard deviation ¥ ]
Standard eriror 0 0
Mini mum 0 Q 0
Maximum 0 0} OFEN
Frange 0 ]

0 1 i3 ] i o T T g T R i g g o T g D P T T T L i T T

MayY JUME JULY
”NlﬁpMﬂﬁHﬁl1111NMMMMMMNMMMNMMNNNMMhAMMMMWMhAMM11MNMMMMMMMMMMMMMMMMMMMMMMMMMMP
Sample size W1 A0 o'
Avarage OFEN QFEN OFEN
Madian - OFEM OFEM OFEN
Mode OFEN OFEM OFEN
Geocmetric mean OFEN OFEN OFEN
Standard deviatioaon o 0 )
Standard error O O e}
Minimum OFEN OFEN OFEN
Maximum OFEMN O EN o EMN
Range L G 0

ot nt Lo i i g B T o g g o P g B T e e e W e LT T D T T T T

Table 59: Moenthly Summary Statisticsa%PclynyaﬁreaE* for
Murmivak Island Folynya, South (G) in 1974,

FERRUARY MERCH ARR T
0 Wi e g e g g g T T S i T T T e T T TR T T s T T R T e i T T P T TR T T
Samplg =size 1 . 9 i1
Average. o I7E0
Median ™ 2 4460 414 O
Mode e 0 OFEM
Geometric mean
Standard deviation ¢) IGO0
Standard ewroar 0 1270
Minimum i ¥ 1030
Maximum i GRO0 OPEN
Range T 9700

PPN MMMMMPMME PP MM B PP MMM RM P M MM MM M MMM MMM MMM MM M M

# . . \ ,
Folvynya areas are in square kilometers. ALl possible ares
determinations are uzsgd for the salculations.

Madian iz sguivalent to median size recorded in Tables 44-50,
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Tabkl 3%: Monkhly Summary Statistics m{PQlynyaﬁreaEJ

Munivak Island Foly nva, Bouth (&)

ey

JHIMEE

far

JULY

et b T T P e T T T P P T T P B e P VT i e T g e R TR R T R T T e B e TR R R R R R P R

Sample size 31 a0 =
ﬁveragg¥ OFEN OFEN OFEN
Median OFEM OFEM DFERN
Mode OFEN OFEN OFEN
Geometric mgan OFEN QFERN OFEN
Standard deviation O 0 O
Standard ervo 0 ¥ 0
Minimum OFEN OFEN OFEN
Mas i mum OFEN GFREM GFEM
Fange ] 3] G

MEMMMMPAMMMPMEMEMMMRME PR MM MMM MM PR MM MMM P MMM MMM M MMM M

Table &2 Monthly Summary Statistics ofFolvnyafreas  for
Nuniwvak Island Folynva,North(H) in 1?274.

FEERUARY MARCH GFRIL
Tt T R e T b P T T T T T s e T T LT TR TR P e T Tt T L S T T T T T T e et T e T e T T T T
Sample size 1 9 a
Qverag%# (8] 4440
Median ) O 3 TEFIOO0
Mode 0 0 OFEN
Geometric mean
Standard deviation £ THZO
Standard error 0 2540
Minimum O 0 146500
Maximum 2 22100 OFEM
Range 9] 22100

[ i o] il i T T o o i i o o T e g e e T g e e e T TR R O P P P e T P Tt T

MEY JLINE JULY
[t he i T T e i T T o P g i T T i e T T B T g T T P T T T T T e e T D T b et T P T T T e T T D e I N TR TR TG T T
Sample size 1 0 o
ARverage OFEN OFEN OFEN
Median QFEN GFEM COFPEM
Mode OPEN OPEN OPEN
Geometric mean OFPEN OFEM OPEN
Standard deviation 0 ! ')
Standard erraor £ O 'y
Mind mam OFEN QPFEN GFEN
Maw i mum OFEN OPEN DFEN
Rarges 13 ) 0

MMM MMM MM MMM MMM P M MMM A PP MM E R E MM MMM MMM MM MR MMM MMM

* , . .
Folynyva areas are in sguare kilometers. All possible arss
determinations are ueed for the calculations,

¥ R . . . . . - a4 -
Median is saquivalent ho median size recorded in Tables 44-50,
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Table 41z Monthly Bwmmary Statistics of Folvnvae Areas  +for
Caps FRomanzof Folwnya (I in 1974,

FERRUARY MERTH aFRTL
el ittt i e N T TR TR TN R T T TRt e e T M TR T R R e T R e T L TR T M T e R TR e e TR Tt M M T T T
Sample size 1 13 9
Average O A
Median c) 2000 B4 600
Mode ] 0 OFEN
Geometric mean
Standard deviation 8] 140 Q0
Standard ervor 0 RE20
Mirnimuam 9 ¥ el
Max i mum 8] 4 22050 OFEN
Range s} 42 O

i g 1 i i g B i o T i o L i 2 L T e

M&y JUNE JLHLY
MMM MM MMME MR MMM MM P PR MM MMM PP MM P P M P M P M PR M
Sample size sl 30 =
Average . OFEM OFEN OFER
Median OFEM OFEM OPEN
Mode OFEN OFEM OFEN
Geometric mean QFEN OPEN OFEM
Standard deviation O o 0
Standard error Q O )
Minimuam OFEN OFEM OFEM
Mast i mum OPEN OFEN QOFEM
Range i G 0

MMM MMM PP M papg MM R M M MR MM B P P M MM i P

*
Table 62: Manthly Summary Statistics of Folvnvadreas for
vukon Delta Folynya (J) in 1974,

FERRUARY MARCH ARRIL
T ae T e TRt T P B L T T T T P i The T T e T T it T e T g T TR T T M P R TR T T T TR e e i s b TR T TR T T T
Sample size 1 14 15
Averageg, Q) 0 4800
Medi an O Q &
Made 0 0 €
Geometric mean
Standard deviastion 0 . 54750
Standard error 9] 3] 1400
Mi mimum 0 i 0
Max i mum Cl o 12400
FRange ] (] i 2400

L P B ] g i g S e e T i e L T T T e b T R I T b R E T T e b I g T

Folvnva aresas are in square kilometers. #All possible area
determinations are used for the calculations.

CMedian is equivalent to median size rgcorded in Tables 44-%0,
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- *
Monthly Summary Statistics of FPolwvnva Aresas for
Yukeon Delta Folvova (3 i 1574,

Takle

i
f1

A Y JUNE JuLy
MMMMMMMWMPMAMMMMMM%MMMMMMMHWWﬂMHMMMMMHMWMHMMMNMMHMMMMMWﬂMﬂMMMPWWNMMMW%M'
Sampl @ =1 ze 1= I =
£ erage. OF EN aF BN
Medi an a OFEN OFEN
Mode £ HEN OFEN
Geometric mean OFER OFEM
Standard deviation 0 o
Standard ervror 0 0
Minimum ] OFEM FEM
Max | mum OFEN GFEN OFEN
Range 7 0

el ittt tith it ] st T e e T e T T T e P T T P T e T T T P T g P e it e e Tl e T i

Table &3: Monthly Summary Statistics of Folyvnva éreae* far
Mortorn Sound Folvynya (K)Y in 1974,

FERRUARY MARCH AFRTIL.
R R MRt T e T Tl T O T et T L TR T e e s e R e e e R R S T T e e T P B T G I T IR e T e e T T i St
Jample size i 14 25
Average O EEED 10100
Median s DEO YHOO
Mode 0 771 G A
Gaometric mean 1 0000
Standard deviation v 2510 1300
Standard errce 8] GI7 00
Minimum & . TG20
Mact i mum 0 Q220 1E200
Fange £} FRL0 5280

bt P P L T T T VR P e e g i g L b L T T R T P i T e T T T e i s e e P T T et T T i b

MaY JUNE JULY
iclahhur it it it ol T i B Ui el [ T g e g E T A g o R T B T o B e e T e g D T R e R e R P P P e P T
Sample size 17 Z0 o
Averaggl OFEN OFEN
Median t 7200 OFEN OFEN
Mode OFEN OFEN OFEN
Ceonetric mean OFEN OFEN
Standard deviation 0} i}
Standard e o O il
Mimi mum 10100 OFEM GFER
Maximuam OFEN CPEM OFEM
Fange 4] 0

M PR p it P 1) B I I gt 0 00 DR PRI P ML 81 MM MMM MM P M R i M

# .
Folvnya areas are in square kilometers.
determinaticns are used for the calculations.

Frat-

ALl

LT

"Median 1% sgquivalent to median size recorded in Tables 44-50,
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Table &4: Monthly Summary Statistics ofFolynva Areas  +or

Mome Folynya [1-) in 1974,

FERRUARY MERCH APRTL
R 418 i 1 e i i e g Vg T o S S T R U F R T T T TR T T I T S R g e e T I P T I e et Tl ]
Sample =size 1 14 25
Averagg 2 340 10100
Median 0 =240 P00
Mode 0 g Q740
Geonsgtric mean 1 QOO0
Standard deviation 0 Z&680 1300
Standard error 9 Y84 ZO0
i i mum O ] 7EE0
Maximum 0 QR20 12200
Range 0 GEZ0 S2890

¢ e T i o P i g i g T e it T i P T e T T T T T T g L

May JUNE JULY
MMM MM MPMMPMPEPMM M P M M g prptgpg MPPE MR NI MR M MMM
Sampnle size 19 0 =
Average, OFEN OFEN
Madi an 1721:10 OFEN (FEN
Mode OFEN OFEM OPEN
Geometerl c mea n OFEzhM OFEN
Standard deviatian 0O 0}
Standard error ) 0
Minimum 10100 OFEN OFERN
Maz i mum OFERM OFEN OFENM
Fange b 0

MM PR MIMPTERMEM M MMM MMM B MMM R MMM MMM MMMPMER M FRRAEME M MEPEMMM pEb

] Pac) . . . " *h
Table &3: Momthly Summary 5t atistice of Fol yvnva dreas  for

Seward Feninsula Folynya, South M) 1 n 1974,

FERRLIARY MARCH ARRIL
il inlulin it e e b Tttt e Tt T he I TR E i b I T T e e T O T e I T T R e T T Tt L TR T T T T P T ]
Sample size 1 i1z 21
Average 0 01 21320
Median (] G235 22320
Mode 0 i} 1720
Geometric mean
Standard deviation 0 874 1390
Standard error 8 24E 304
Flimd mum : Q) [y '
Pl £ mum £ 24730 =40
Fange O TATO D240
T e a3 b o T Tt i T T T T e T T T T T s Tt T e L T g Fs T R T T T E TR TR T [ T e T T R e N L e T T e T T T

Falynva areag are in sguare kilometers. ALl posszsible area

determinstions are ased for the calculations.

?L!

i . . . . . . ) - -
Mediarn is gqguivalent to median size recorded in Tables 44-~50,

17



Table 55: Momthl v Summarv Stati stics of Folynva ﬁreaz% for
Seward Feninsula Folynva, South (M in 1974,

MaY JUNE JLALY
P PERAT P P 2 M A I M I PP PP B A A R P R M T A R P P T PP P P P I A PR M I P AP P P M P AP
Sample size 21 0 =
ﬁvaragg . _ CHEER OFEN
Median 1630 COFEN OFEN
Mode IFEN OPEN OFEN
Geometric mean OFEM OFEN
Standard deviation 0 3]
Standard error (2] 0
Mimimum O OFEN OrFEN
Max i muam . OFEN OFEMN OFEN
FRange ) )

et bbb T T T T T i i g T e T e T e g o T i i L 2 P b T B

Table &&: Manthly Summary Statistics of Folvn va fAreas

for

Seward Peninsula Folynvya,Morth(P) in 1974, |

FEaRUARY MARCH AR IL
i T e T T TR e i | T e T e T T T e i i i T B g T T T R W R TR A L B R R T R T T R T
Sample size -1 12 20
Average a 73l 2100
Median 0 0 2270
Mode O 0 0
Geometrlc mean
Standard deviation 0 ke b 1470
Standard error & 284 RAAS
Miinimum £ O 0
Masd L muun £ 2470 D240
Range )] 2430 D240

R i e Y A o o i T o i 3 i g T i T T D b S M B P P

May JUNE JULLY
[t T T o T o i T e o T e P P T T b o e 2 e b | P T e VT D T T
Sample size 17 il =
Qveragg OFEN OFEN
Median 1440 OFEM GFEM
Mode ) OPEN OFEN
Geometric mearn OREM OFEN
Standard deviation ] 0O
Starndard error 0 O
Mi i mium Q) OrEM OFEN
Mas i mum COFEN OFEM OFERN
Fangs 0 0

NP MM I M PV P M IV Pty M A 0 MMM DM PR B M 1 M

* . :
Folynya areas arg in sguare kilometers.
the calculations.

determinations sire usasd for

All possible area

Median iz equivalent to median cize recorded in Tables 44-350.

{
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Table 67 Monthly Summary Statistice of Folynya #reas  for

Hotzebue Sound Folynya (G in 1974, -
FEBRLUARY FHAREH aFr I,
P PR PP M PR P A MM AR MM MMM PR PP BT P TMIM M IM M M
Sample size 1 12 18
Averrage . 0 =G £
Medianﬁﬁ 0 0 8]
Mode £} 0 )]
Geometric mean
Standard deviation 0 132 ]
Standard erroe h R i
Minimum 0 0 0
PMasx 1 mum 0 _ 458 iy
Range 0 458 0
MMM MM IR P M MMM MM MMM M MMM M MMM MMM MMM MMM MM MMM MM MMM MMM
MOy JUMNE JULY
MMMNNNMMHMMMNMNMMMNMMMMMHMMMMNMMHMMMMMMHMHMMMNMMMMMMMMHMMMMMMMMMMMHMM%
Sample size 28 15 5
HIEFQGE$ 3 OFEM
Median o 0 OFEN
Mode 0 i OFERN
Geometric mean EE
Standard deviatian 0 0
Standard error 0 : 0
Mimimum ] n) OFEN
Mast i mm £ OFEN OFERN
Fange 0 o

MMM MMM PP M MMM MM MMM P MM D MMM

*
Table &8: Monthly Summary Statistics of FPolyvnva Oreas  for
Cape Thomp=on—-Ft. Hope Pulynya {R) inm 1974,

FEBRUARY M&RCH AFRTL
i Iuiedneutuivtut bl Tt R G T e Th b It TS T P e T T T R et I T T Tl s e e bR R T T T T R P T T i T T
Dample size 1 17 22
Average 0 LOE0G TATO
Medi an G 954 2080
Mode 0 . : £ O
Geometric mean
Standard deviation Q GIE 1240
Standard erroe 0 2248 245
Minimum £ 0 1
Mact 1 mam O 2340 D740
Fange 0 2360 BT A

NMN“MMMMMMMMMNMNNMMMHHMMMNMMMMNMHMNMMMHNMMWMHMHMHHMMNMMMMHMNMMMMMMMMHH

% . . .- .
Folynva areas are in equare kilaomesters. 411 possible arsa
determinations are used for the calculations. )

e . : . . .
Median is eguivalent to median sizg recorded in Tables 4450,
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®
Table &3: Monthly Summary Statisgtices of Folynva Areas  for
Cape Thompson~Ft. Mope Folyvhva Ry in 1974,

MaY O JUNE JULY
MMMMMMPMMPNMHHMMMMHMMMHMMHHMMMMHMMHMMWMW“NHMMMHHMMMNHMMMMMMMMMPNMMHMMH B
Bample size 27 ! 17 =
ﬁ»eragg* : 14% 1550
Medi an 121 155 1700
Mode 2 0 ]
Geometric mean
Standard deviation 151 4550
Standaird error 29 1130
Minimam @] O (]
Ma i mum o732 12400 CPEM
Range a72 19400

T Tt T i T i T T ARl g L T T T T g i g P T g P T T P e T L g

~ L o
Table &9 Monthly Summse ;at.wrlr= of Folvnya Areas for
Ft. Hope-Cape isbuwne Folynya (S5 in 19274,

FEBRL- Y MarCH AFPRIL
(h TRl Rt e v M T T R T T D i o i o e T T T T e e i e L e T T T T TR R P T R T T e e e Rt T e
Sample size 1 135 21
Average, o 228 23
Medi an i 36 2464
Mode L 0 {
Geometric m=an
Standard deviation O a7E 1358
Standard error 0 F7 2% £
Minimum £ 0 O
Ma i mum 4 1270 442
Fang= 0 1“7“ . 443
HNMNMMNMNNMMMMMNMMMMMMMHPMNMMMMMMMﬂMMNMMMMMMMPMMMHMMHMMMHMMMMMMMMﬂHWMH
[“IfAV JUNE JULY
PAMEMPPEP PP PRIV M e U A R P P M B M M P MM MM MM P M P M MM M MMM
Samples size 30 13 =
Average 4290 11400
Medi am &H4E 1000 134400
Mode 0 10700
Geometric mean L3I0
Standard deviation TTE0 77<) 0
Ztandard error 1420 1990
Mirmimum O 241 17501:1
Mar i mam OO0 AETO0 OFEN
Range 2077 25400

B ottt 1 MM PR oo g PRSP P i i el £ 0T TR BT A I £ IR ] DT B B ) PP

* . . L
Folynva areas are in sguares kilometers. All possible area
determinations are used +or the a41_n.a1landn

Eik o . . . . . . — % = -
Madian 12 eguivalent to median size recordsd in Tables 44-50.

-4
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Table 73 Morithly Summary Btatistics of Folynva Areas  for
Cape Lishurre to Pt. Lay Folynya (T in 1974,

FERRUASRY MaRTH PRI
e b e T L T R T R T e e U T e T e e R e P et g e T e T T e e e T e R e e r e T P T b T T P TS T T z
Sample size 1 17 19 A
Average. 0Q g8 TEE
Mediangw ) 0 O
Mode ' o Q O
Ceometric mean '
Standard deviation 0 229 GaE
Standard error ) 55 220
B nd muarn 0 2 9
Mawx i mam ) 331 4170
Fange £ 831 &7

380 o e o o o 0 R i o i T T PR b o g i g o e T T T e T s T g T T

MY JUNE JULY
M MM M M MMM FE M MMEMMM FE M MMPMRM R MM MM MMM MMMAMEA MMM M MMM MM MM MM MMM
Hampl 2 g1 e i i8 .
Frver ag 2 THOn 113400
Medianm ™ R0 10400 OFER
Mode 0 F140
Geometric mean Q400
Standard deviation 7140 430
Standard error lz7a L5E0
Mirti nmum i 1 300 17500
Maximum ‘,Z_‘ D00 DETON OFEM
Fange 20300 4400 .

I P PP P M MMM MM S M M MM MM MMM MMPMME M MM EME MM MM MM R i

Table 7iu Mornthly Summary Statistics of Folvnyva Areas  for

Ft. lay to Toy Cape Folynyva (U in 1974,

FEBRUARY MAaRCH BERIL
e TR T N e T TR i s P e T P e N T T R e T e T T L TR T e e TR T ey B T R T e et T T e e Tt bt it o}
Sample size H 19 20
Averagg% ? 13? 58@
Median 0 0 0
Mode % 0 0
Geomgtiric mean
Standard deviation (%] D34 10670
Standard error a) 4 239
Mimd e i 9] 0
Mas 1 mum . 1 653 4170
Farnge 0 &£58 4170

MMMMHMMHMMMMMMMMHMMMMMMMMMMﬁMMMHMMHHMHMMMMMMMHMMHHHHHMMMMMMMﬁMHMMMMMMM
-
Folynysa areas are in square kilomsters
determinations arse used for the caloulad

All passible arsa
ions.

i

Madian is eguivalent to median size recorded in Tables 45--50.
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Table 71l Manmthl v Slemary Statistics ot F‘Ql'y’nya QFEE{E'& for
Ft. Lay to Icy Cape Folynys (U) in 1974,

May JUNE JUlLY
P P Tt B P L R P P MM A P M P A P I P P P P P B M R MR P P AR M P I P R M M
Sample size =7 i7 =
Aver ag TE&0 L1SG0
Mediam L9370 10700 LT O0
Mode o9E0 10000 (IEN
Geometric mean BE7O 41800
Standard deviation ST AH&EZ0
Standard error 17300 1810
Minimum A 184 1 7SO0
M i mum ZOEO00 QG700 - OFEN
Range TOIO0 23E00

1 T i P P g T i g T P i i g e b [ T T T T T T b R T R T T T T T i e e e e

. ‘ N
Table 72: Monthly Summary Statistics of MFolynvs éreas  for
icy Cape to Ft. Rarrow Polynyva (V) in 1974,

FEERUARY MARCH ARRIL
it i T T T T R T T T Tt T s T T T T T e e T T T M R e T T T D P B R P P P T
Sample size 1 18 13
hverage i 0 =05
Median 0 0 €
Mode £ 0 O
Geomehric mean
Standard deviation 0 0 LOE0
tandard error 9] ] ZA0
Minmimum 0 £ 0
Flass 4 mm 8 9] 4170
Fange o 5 4170

i b fa g tnalie] e i i e i e i P T i et T e e E T e et e e B M T R T D R e T T e T

My JUNE JUILY
T T T T T g e g b P T T e Tt i e e b g T T R P e T e P P T T e T T T T e e L T T T e e T TR T T
Damples size 24 14 2
Averag a0 Taen ]
Median BER0 0 by
Maode O i O
Gezometric mean
Standard deviation 7930 84500 0
Standard srrar A, 2300 0
Mt maem 0 O i
Maw i mum 20500 2T 0l
R & SOTEO0 2700 o

MMNHMMHHMMMMMNMNMMMMHMMMMMMMMMMMHMMMMNNHMNMNMMMMMHMNMNNMNHMHWHMMMMMNMM

Folvnya areas are in s=quare kilometsrs. 411 oogssible area

detarminations are used for the calculations.

Maedian 12 sguivalant to median sirze recorded in Tables 4450,



¥
Tablie 73: Monthly Summary Statistics of Pdlyvnvae freas  for
Chukotslk Feninsula Polynya W) in 1974,

MAaRCH AFRIL MaY
P o] 8 3 I B A B DA P P P DA P PP PA T LR A PR A IV A B P P AR R A P A P P DA A P PP P 3 P R B e I
Sample size , & 260 H
AvErags 448 ] O
vedi an T @ 0 0
Mode 9 . 0 0
beometric mean
Standard deviation 1130 ] 0
Standard error 448 o] ' B 5
Minimum 0 0 0
FMlax il mum 2810 0 £
FRange 2810 Q £

g e e T o T o P o U e e T T g e i T i R

® . . .
PFolvnva areas are in sqguare kilometers. 411 peos=ible arsa
determinations are wused for the calculations.

=

4 _ . . . . . -
Mediam is eguivalent to median sire recorded in Tables 44-50.
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Table 743 Montinly Summary Statistics of Palvnva freas for 5Sh.
Matthew Island Polvnyva, South (&) in 1973,

JAMUARY FERRUARY MaRCH
PP PPN PP PAPMPARE AT PP MM MM PP MR MM R MMM M e =
Sample size 1 = 4
Average, 0 484 2I0c
Median 0 549 2770
Mode 0 478 Z770
Geometric mean & 2REQ
Standard deviation 0 418 7&7
Standard erraor 0 la? B4
Minimum 0 =12 2240
Ma i mum O 1,380 41160
Fange ) 1080 1770
it i T e e e T T Tt P P T T T T et e TR T T T I T Tt B B T T S T i T TP T T T D T T |
AFRTL MEY JUNE
PR AP M P PP AR B B BT P M M P PR B M R R P P M A M B S P P R R R M R R
Sample size z z 0
Averagg* 10340 OFEN adrFiN
Median 1040 OFEM OFEM
Mode 1510 QFERN OFEN
Gegmetric msan G352 OFEM DFERN
Standard deviation &473 i i
Standard evror 455 £ 0
Minmimam - S04 - OFEM OFEN
Flas i mum 1S OFEM OFEN x
Fange F10 a) 0

] e ke g b g g o T T T T T i o B T T T g P i e T T e T I T T P T e TR e fe T e

CL *
Table 75: Monthly Summary Statistic% ofFolynva Areas  +faor Sh.
Matthew Island Falynva, HMarth (BYin 19735,

JANUARY FERFUIARY MERCH

i P 1 g g g g e i W g e e T e [ T Ve g e T B R T e P [ T T T T R e T TR R T TR T T T TR T
Sample size 1 4 4
Avera 8 C 0
Mediaﬁgﬁ 0 3 £
Mode O 2 )
Geometric mean

Standard deviaticn ] 0 1
Standard erro ] s ')
Minimum £ O i
Pla i mutm i) L. £
Range 0 0 o}

el A m T b T L i e g i g g P T e T R g e T T g g T R R D D T g D S PR B F R T T T S R T

* . . - .
Folynva areas are in sguare kilometers. All possible area
determinations ars wsed for the calculatiaons,

SR _ i . . . . . ' 8
Median le egquivalesnt to median size recorded in Tables 44-50,
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Tabkle 75 PMonthly Summary Statistics of Polyvnva Areas for 5.
Matthew Island Folyvnva, Morth () in 1975,

AFPRTL MY JUNE
MNMPMMHMMHMMMMHMMMMHMMMHMMHHMHMMHMMMHMHHHWHMHMMMMMHNMMMMMﬂMMMHMHHMHMMM
Sample siz 4 2 L
Average 2Eg ., OFEM : OFEN
Median 02 CFEER OFERN
Mode O OFEN OFER
Geometric mean - OFEN OFEM
Standard deviation 473 O 8]
Standard error 238 0 £
Minimum O OFEN OFERN
Max L mum 2o aFEn OFEN
Range FS0 0 O

Tttt T T T TR i b e T T e e P et e e T TR P T s T e T T I T T T ]

Table 74t Monrthly Summary Statistics ofFol vnyva Greas*  for S5t.
Lawrsnce Izland Folyvnva, Sowuth (D) in 19735,

JAaMUARY FERRUARY MARCH
MV B IPIEEARAR BT E E  pppit ©E M P ppet et 19 M T FILEAAE B a0 M BRI B T 0 00 T 0 1 1 0 MM W
Samples size 7 7 14
Average B7&60 IE&0 4380
Median 4140 pETO 4310
Mode 2120 i i
Geometri ¢ mean EE40
St andarddeviation FE54D EADO0 ETEO
Standard srror T&e10 1280 1000
Minimum 2020 O 0
[Maximum 27100 ' gEE0 122()[)
Rarnge awhiEatel S ttate) 15700

MM g P M IV MBI MMM 1 M AR MM P M g BT M B M PR B 6 M P 1 M et M

ARRTL MaY JUINE
MMMMMNMMMMHMMMMMMMMMMNMHMMHMMMMMMMWMMMMMMMMWMMMMMMMMHMHMMHM”MNMNﬁVWﬁMM
Sample =size ig - H 3 =0
Gverage,, TR0 GFEN
Median ZPI0 15900 OFEM
Mode £ RN
Gecmetric c2an . OFEM
Starmdard deviation ZE&0) . )
Stamdard error 840 . Q
Mimimum i FFI0 OFEN
Plast i mam L1700 =N OFEN
Range T 10500 0

g it T o o e i i W o i e T o e e i T T T P T e e it b TR P T R i i g Ty L e T T T e T

U

re in square kilometers. All possible area

¥
Folynva areas
% are used fo- o the calowulastions.

determinations

x4 . , . . . , i R
Median is sguivalent to median size recorded in Takles 44-50,
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. . . %,
Mokt ly Summary Shtatistics of FPolwvnva Sreas  for 5t,

Table 77:
awrgnce lsland Polvnva, Morth (E) in 1975
JAanNUARY FEBRLIARY MARCH
FIRTP A A P I P P P I PR A P D P A P A 1 ) Yii"]Ml‘?""l"il"l!‘""’ﬂ"‘il"il'il MR FET T PR T
Sample size 3 . & S 14
Averagg 0 310 475
Median O € o
Made 0 ) 0
Geometric mean
Standard deviation 0 L1330
Standard error o 02
Minimam 0 0
Max i mum ) SAL1O
Flange 0 : 2510
MMMMNMMMHHMMMMMMMMMMHHHMMNﬂMMMHMMMMMMMNMMHNMMMMMMHMMMHHMMMMMMMMMMMMHMN
aFRIL May JUME
WMWMHHMHWMMHNNWMMMMMMMNNNNMMHMNMMMMHNHHMMMMMNMMMMHMMMMMMMMMMMMMNHMHMMM
Sample =ize 1& 7 A0
Avarage 455 OFEN
Median 0 0 OFEM
Mode 0 0 OFEM
Ggometric mean DFER
Standard deviation a:21 (@)
Standard error LS "
Mimimum 0 0 OFER
Max 1 miam 2320 CIFEMN O
Fange 2F20 ) 0

g i o i i i i i i i e T T T TR R T T T P R e i s T T T TR T T T T T L T T e e

k-3
Table 78: PMonthly Summary Statistics of Falynya dreas  for
Murni wvak Isl and Folynva, Southi{z) in 17975

JANUARY FEERUARY MaRCH
L i i i g T g R T i T T P T T T P T S T T s S T T T T T T T T T e T e T e i e !
Sample size 5 & 8
ﬁveragg* A48ED 1880 =470
Median 980 1210 L&40
Mode F11G 0 0
Geometric mean
Standard deviation 4350 21860 R7E0
Standard error 1950 B0 Y
Mird mum 0O 0 O
Masimum 11800 4440 HeF0
Fange 11800 4440 BP0

i o ] i i T L T g i g g T T T o T T T P g e e g w B T T T e T e TR TR

- ) ) .
Falvava areas are in sguare kilomsters. 411 possible area
determinations are wsed for the calculations.

L . . . . - ; -
Mediarn is eguivalent to median sire recorded in Tables 44-50,
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Table 783 Monthly Bummary Statistics of FPolynva Areas for

Mumivak Island Polvnya, Sovth (G} in 12735,

AFRIL MaY JLIRE
P PP PP P M R P P M P T R P P AP M PP AR M M U P PP A R R R P R B P
Sample size 11 ] Z0
Average 154a0 OFEN
Median 1510 OFERM OFER
Mode 0 OFEN OFEN
Seometric mean OFEM
Standard deviation 2110 {
Ftandard srror &H36 0
Mimimum n) IT7HG OFEN
Masn i mum 483&0 OPEN OFEN
Famge 4g&a : ]

bl [ T T T T T g e o T T TR TR E R e R e M T i T R T e T

it T D T T T R D T T P L

-

Table 7% HMoathly Summary Statistics of Folynya Areas for

Munt vals

Sample size
éveragﬁn

Madi an

Made

Geomgtric meEan

Standard deviation

Standard error
Mi i mum
Maze 1 muim

I=zland Folynya, Maorth (H}
JEMUARY FERUaRY MARCH
T e P P TR P R TR T T P s R e Bt e TR e T T T R T T B e T i T L T T e T i e b B b L T P T T T T Ve Es i T g T T

4 & @

114 2270 2E10

i 2090 2130

0 {0 £

228 FEO0 2140

114 1020 T4

8] O 0

455 SO0 5990

455 SO20 SOO0

Ramge

]l Tl b i I e T T T T T i b e T i e T e i it T L e i T Pt e M Pt b T e T e T T P T

Sample sice
Average
M@dian%*
Mode

Geometric msan

Standard deviation

Standard errcr
Minmnimum

AFRIL My JLUINE
FMFMMMMMEMPMF P E PP P M M MR A A M P NP MMM MM P MM M PR MM M PP MMM
12 = 30
14810 OFEN
1110 OFEN OFEN
0 OFEN OFEM
OFER
1710 £
493 . 0
% £ OFEM
2500 OFER O

Ml Tomiden
Range

4500

i

el e ulu iy atute LT i I b B TR AT TR e L e T T e T e T i T R T IR T T e e T Tt O g g T T T |

* . .
Folyrnva arsgas are in square kilometers.
are ysed for

detsrminaticors

A1l possibles area
the calculations.

CMedian is equivalent to median sire recorded in Tables 44-50,



. ‘ i
Tahle Hi: Mamthly Summary Statistics of Folyvnva freas  for
; b

Cape Romanzof Polyowvas (10 in 1975,

J AMUARY FERRUARY MaERCH
1MMMMWHHMMNMMNMMMMNHMHMNMMMMMMMWMMMMMWMMMMHMMMMMMHhMMMHMWMMMMMMMMMMMMW
Sample size 7 i1 ié
HVCFEQ.% 288 FER0 BEE0
Mediarm C) 1040 17760
Made O O 0
GBeametr | C mean
Standard devi ation TS5k 12[jOt; 7250
Standard error 288 620 18149
Minimum O ) 0
Max i muum Lo 20400 2EOO0
Fange 2000 G400 2E000

T T Y i P B T T g i T T g i i e P P i B g i T T s g T T T T T T g N T

AFRETL MaY JUNE
P T i o Tt i T P T W 3 P o o i e i g F T P T T T P T R g e T T T T T T
Sample size 17 7 F0
Average 257 29350 GPEN
Madian 0 1590 OFEM
Made £ O OFEN
Geometric mean GFEN
Standard deviation 444 IR00 8]
Standard errar 1132 1450 0
Mirmd mum - 3 0 OFER
Mas 1 mum 1450 1 1ED0 OFEN
Fange 14730 11300 ]

T e i S g P T P T T T P T T T b T T S T R e T T T R T B T T T e T T

kS
Takle B81l: Monthly Summary Statistics of FGl,n,ﬁ Areas  far

Yukaon Belta Folynva (3) in 1975

JANUARY FERRLIARY MEaRCH
i e T T T T g i T i P P T T T g gt e g T T e bt P T R e T B T T TR T TR T Tt
Sample size =] 1 1=
Average, 221 FaED 45.2C)
Median 0O IO20 ST &
Mode 0 £} 0
Geometric mean
Standard deviation &8 FLB0 TELOD
Stardard error e 2790 2I0O
Mi nimam 0 i) )
Masoi mum Y770 0400 25000
Fauge L1770 TO400 TEOO0

0% g o i i g i o el o g b T T T T e P A M B e el Pt el T T T T T

* ’ . - P
Folvmwva areas are in squares kilometers. A1l possiblie arsa
datermninations are used for the celoulations.

iii
-
o)
1
1

Madi s s sowivalent to median size recordsd i Tablee
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Table Gl: HMonthly Dummary Statistics of Polynva freas  for
Yukon Delta Folynya (J) in 19759,

fat=pe L . IMA%. . . JuMFE . _
P PMMMPMMEE MMMMMPMMPMM MMM MMM PP MMM MEMPME pp b
Sample size 21 a 0
ﬁveragﬁ* L&50 1
Median 549 r DOFERN
Mode 8] 0 GFENM
Geometric mean
Standard dewviation 19Z0 Iy
Standard error 422 i
Minimum €0 () 0
Maxi mum 730 0 OFEN
Fange ST 80 0

i L 8 g P T g T i g T g T i o T i T T M i B L

. ; . . -
Table 82: Monthly Summary Statistics of Folvnva fAreas  for
' } ;
Morton Socund FPolyrnvya 8 in 1975,

JAMNUARY . FERRUARY MEaRCH
(i Tt DT e T b T T T U it T T T P T T e T e T T T M T R TR E e R T T e e b e TR T I e P TR T e T TR T e e e T T
Sample size & 12 15
ﬂveragg@ 1030 @7E0 4550
Median FEH0 FEHO 15830
Mode 0O 2 0
Geopmetric mean
Standard deviation 100 B&70 HEED
Standard error 399 2500 &L
Minimuim i 0 0 . 0
Mas 1 mum 2590 FAOD 2EO00
Frange 2590 TOL400 2E000

i g ] ] T g T L i T L o T e P i T T T |

AFRIL MAY JUNE
L g o T T i g g T T T i T b B g T T T T T T T b S b T T T T T [ T T s T
Sample size 23 14 =0
ﬁveraggm 1990 15300
Median = 1180 1Z3&H00 OFEN
Made 0 P EZD0 OFEN
Gaamatiric mean 12400
Standard deviation R0 11000
Btandard arror 453 TS0
Mimnimam 0 =) 0 OO0
Fla i mum &140 SEEO0 OFERM
Mange aldd ZO500

] et i i L o e R T T L T g P P T T A B T T T e et P L e R T TR R e T T I T T

i square kilometers. 811 possible ares
wzed for the caloulations.

Madian ls sgulvalent to median site recorded in Tables 4450,
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Table 82: HMomthly Summary Statistics of Polynva Areas  for
Mome Polvmya (L) in 1975,

JAaMUARY FEERUARY MR

MNMHWMMMFMNH“HMMHMMNMMMMMMMMMMMHHMMMNMMMMMNNMHNHMMHMMMMMMMMMMMMMMHMMMM
Sample size 7 1t 10
Averagg 213 TF40 1100
Medi an 117 U a7
Mode 8] 0 C
Geomstric mean

Standard deviatian g 4Z70 1940
Standard errar 1472 1380 514
Minmi mum g O 0
Max i mum FE4 FRTO 500
FRange T4 FETO S5O0

t MM M FEMMMP M MM MPEMMPE M P M MRS M R M R PR MMM MM R B

ARPRIL MY T IUNE
(P MMM MMM M MM MMM MMM M F MM M MMM MMM MMM MM MM MMM MMM T
Sample size 1& 14 30 -
Averagy L5500 1 &400
Medi an 4z 1E&EO0L QOFER
Mode 0 13300 OFEN
Geometiric mean 11800
Standard deviation 2400 11400
Standard ervror £00 2840
Mind mum £ SH5Y S000
Max i mum & L4 SES00 OFEM
Fange &140 24800

b ¥ 6 g T 5 T T i T S g P T e T TR T e T b B R P T T [ T T e T L

S - . _ *
Fahle B4 Monthly Summary Statistics of FPolyvnva Areas for
Seward Feninsula Folynya, South (M) in 1575,
¥y

JANUIARY FERRUARY MaRCH
il i bt T T T T T T i i e T T T T e i T e e S b e T T T T T e T e e e T T T P T TR R T T T T TR I Tt e A T
Sample size b s 13
Average Filo SO6HT 4580
Median &Z240 SI70 LHa40
Mode . SE50 0 SITO
Geometric mean HESO 2820
Standard deviation 2952 B4 2990
Stangard ervror 1280 1640 43
Mimdmuam 2Ea0) 0 104
Plas i mum 111040 14500 TEICG
Rarge T2&0D 14900 FTR0

byl ittt it s T | S T T e Rt R T P T T i st P T T T e T e E R B T TR T T T T e e s T

Folynva ars in sguare kilometsrs., A1l possible area
detarminations are used for the cazloulations.

takiy . , . ; . . . - -
Median is equivalent to median size recorded in Tables 44-~50,
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Table &4: Monthly SBummary Statistics of Polvnya fdreas  for
Seward Feninsulia Folynya, South (M) in 19735,

AFRIL Meay JUNE
PP P P A DA DA PR DA I P P B P B R R P P B P PR I S S B 1 £ PP M D 2 A BT bt o e i P b L
‘Sample size 15 is6 XY
Average 2550 17500
Median 14460 134600 OFEN
Mode 2 IITO0D OFEM
Geomatric mean 15600
Standard deviation 2860 EATAEAN
Standard errowe T3E 2480
Mirnimum ' O EEEO ‘ OO0
Max i mm 2790 SEE00 OFERN
Range 8770 ZR7 00

PP PEPE P ETTPEP M AP MM MM M MMM MMM MMM MM MMM MMM MM

o . . - ®
Table B85: Maonthly Summary Statistics of Folynva Adreas  for
Seward Feninsula Polynya, NMorth (F) in 1973,

JaMUaRY - FEBRLARY [REETEAS
i i i i T e TR R T T T i Tt T T T L e T e T T R e g g F P s B e s A A T TR B TR R T T T
Sample size & 7 10
ﬁverag;@ HZ250 TR0 420
Median 5200 SET0 LA
Made A RN 0 )
Geomztric mean AT ’
Btandard deviation RN RS F2H0 210
Standard errar 82 1990 1020
Mi i1 mum 12460 £ )
a1 mum 11100 P 4500 TEID
Ramgs w140 14900 7390

8] i b e o i 0 o g i i g g T T el e el b b T T e T T e T e T T e E R

GFRTL M&EY JLIMNE
i i i T e T T R R R T T T S T T T T P T T T T s b [ R P T T P T T T T e S T P T P e T T T T Pt
Sample size 15 1& (s
Average 2310 17500
Median 1460 1R300 OFEM
Mode 0 SO0 OFEM
Geometric mean
Standard deviation RAP20 eI
Stanmdard ereor TEE E7LO
Mimd muum 3 0 OO0
Ma i mum Ty IEE00 OREM
Range G790 5800

UMM MR MMM MMM M MMMV N B S i b

Faolvnva aress are 1n sguare kilomsters. 811 possible areas
deterfinations are used for the calculaticns.,

¥

Medizan 1= equivalent to median size recorded in Tables 44-50,
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. *
Table 8&: Monthly Summary Shatistics of Folvnva Areas  far
Motzebue Sound Fol yoyva (@) 0 on 1978

JAMURA1?2Y FEBRRLARY MaRCH
M MMPHLIANIPINTIAL7 MM PR MM BRI MM MMM BRI MM A BRI M i M e BT o A i
Sample size e 7 11
AVEr2gE 1220 13700, 2AE0
Medi an ) 10900 250
Mode O 10400 IS
Geometric mean 123(M2
Standard deviation 1770 &40 Z2G00
Standard smror S 2880 7EE
Mimimum W 8010 ]
Maxi mum {720 EhH100 TRO0
Rangs 4720 28100 700
MM MM M M i M i M MM M M P M PR oy £ g 1 LR ES ML M PR M MMMBIARTM Pl perfof i
aFRIL MaY JUNE

PR M U A P P I B B B (D P T P B PP MM TSI I A B M P M P P P M U PP M
Sample size 19 o 8
ﬂvmragm L1720 0
Median 1T &HD D0 OFEN
Mode i) i OFEM
Geometric mean
Standard deviation 1&560 £

tandard erroe - 430 10
FMinimim 0 0] 0
Ma i mum SFLO 0 OFEN
Range 910 iy

el TR ey b bl e T T T T e e e e R g T e TR B Pl i R b T T T T e T e Tt it e Pt T T B T T

Table 87: rMonthly Bummary Statistics of Folyova &ress for
Cape Thompson—-Ft, Hope Folvova (R) in 1975,
JabUSRY FERRUARY MaRCH
NMMMMMMMMMMMMNMHMMMMNNHMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMHMMMMHMNMNHMMHMHN
Sample =sire 12 iz =1
HVLragE. 1750 YEVO 1870
Mediam = 4358 a900 14600
Mode 0 B ¥ 825
Geometric mean
Standard deviation 2160 SEID - 1580
Stanrdard error . L2735 2810 58
Minimm 0 ) 'y
M i mam SOTC ) SAIO0 4710
Fange ST FEH100 4710

] o T T e T T T T T e e e R B e T i s s et P T T E R s B e T T R T B T R B el o

% . . . .
Folyayva areas are in sguars kilometers=. All possible area
determinations are used for the calocwlazbions.

2w ) } . ” .
Median 1 sguivalent to median size recorded in Tables 4450,
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Table 37. Monthly Summary Statistics of Folynya Greas’ for
Cape Thaompson-Ft. Mope Folynya (R} in 1973,

AFFIL May o LINE
MMMMMMMMHMMPWMH“WMNMMMhAMMPMMMNMMHMMMMMHMMMMWWMMMMNNHMMMMMWWMWUHMMHMMM
Sample size i3 14 1z
ﬁweragg 8975 S1E 17 400
Median 4753 0 n4m
Macte 0 n} i
Geometric meEals
Standard deviation 13S0 73 22800
Standard error F17 ez A0
Miri mum L] 3 (k]
Mas i mum Ba&0 8&3 =0 500
Range Z8a&0 28673 B 0500

MM MM M M MM M # M E MMM MM M ME MMM PSS EERE MMM MM R E MMM EMMEME S MWL R

JLULY
T T T T T T T T e g e i e P T e T P T T g P T e e b e i B B P T e R R I TR TR G bt B TS B T TR T R T TR T T TR T |
Sample size 17

1...1\_ = qgg—‘&

Medtanwﬁ OFEM
Mode DFEM

Geometric mean

Standard deviation

Standard ervror

Mimimum 8]

Mas i mum M

Fange

i i o Y g 2 i [ e T P T e R R T T (e e T e e g b e P T S e e e P T e T T T et e T T

*
Table 88: Monthly Summary Statistics of Folyvova Areas  for
Ft. Hope-Dape Lisburne Folvova \31 in 19753,

JAMUARY FERRLIGRY MARCH
1t e T L g e e T R T T T b T T T TR M TR A T e e T T T T T T T T T T RN M R [ T I T T e e T
Sample size 12 12 =
ABverage PS5 P60 121
Madian 0 =080 1
Modea ) i O
Ceometric mean
Standard deviation 1468 113500 270
Standard error 48 DATO 120
Mimd mum ) 0 0
Mz L omtm 5ETF TAHIO0 GiOd
Hange SHY FH 100 &4

[ i e St Tt T g e T g T T e g Eo P e i e i T R T T T T R et E e e P B T TR R e e S Tl Gl

Folvnvya srsas arg in sousrs kilomesters, Al posesible aresa

desterminations are wesed for CThe calcwlations.

HLH tan is sguivalent to median size recorded in Tabhles 4450,
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Table 23: Momthly Summary Statistics of Folynva Areas  for

s

Fi. Hope~Caps Lisburng FPolynya (8§) in 1975,

AFRIL May JLINE
R b T T e B i o T e L s e T e e e e e e e T R e b P b T e T T T B e Tt b e g i o P T T T e E e e D e P R R T T
Sample size 17 15 11
Gverage . 248 FOZO0 IFHO0
Median 109 518 42000
Mode 0 Y TTHOD
Geometiric meEan B0
Standard deviation 297 14400 TIIO
Standard erroe 87 780 2230
Mimimum i i AN
Mas i mum 1110 SEI00 S5O0
Fange 1iih SEE00 EEILO0

e L T e e e T T T e T T e e R T T T e e T e TR T TR T R TR TR T T T R T R e T e BT R TR T T TR R TR TR TR IR TR R T

JULY
T b b e T P P T T P R R T et T D T P T B g T i P ot T T T T P T R TR T P e TR T T T i T T T
Gample size 17
Averang,
Median OFERN
Mode OFEM
Deomebric mean
Standard deviation
Standard error
Mirimum i
Mast i mum CFEM

Flange
(Tt T bt VT T T o T T e R T R M R EM P e e e i e b L L D e TR R R T P B TR e R T R T T T

#
Tabzle 8%: Monthly Summary Statizitics of Folyvnva Aress  for
Cape Lisburne to Ft. Lay Folvoya (T in 1975,

JAMUARY FERRUARY MaRCH .
MMMMMMMMMMMMMNﬂMMMMMHMMMMHMMMMMMMMMMMHMMMHHNHNMHMMMMMMMﬁMMMMMHHMMNHHHH
Sample size 132 12 7
fvearage, 138 16E00 T340
Median 0 15600 10Z0
Mode 2 14900 1020
Geometric mean 1 4300 1930
Standard deviation 474 TIZ0 3100
Standard sriror 1328 2ER0 1170
M mum * 0D S430 557
flao 1mum 1450 - T
Famnge 18650 &HB80

fadtasd i e i s el et T B T P T T T R TR e T T T R TR AR PPN P P AP P P P P

i

cquare hilometses. 811 possible srea

1
Fioe the calcoculabions,

i

Median is sguivalent to median =ize recoarded in Tables 44-50,

1
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Table 9% Monthly Sommary Statistics of Polyvnva Areas for
Cape bLisbuwne to Pt. Lay FPolvynya (T) in 157Z.

aFRIL Ay JHIBE
B PP PP A PP P B b el o B D B 1 A A P P PR B P A PP P BB T P P T PR
Sample si1ze 21 15 13
Averag! Lo 21400 ST a0
Median 17280 EZ&E00 IFE00
Mode 8] 21100 EEEO0
Geometric mean . IR0
Standard deviation 12200 1100 10000
Standard srror ZHEO 2J20 27840
Mimimam oy 0 L2600
Maximum 200 -_:-_'":'U“ EASO0

Fange ZHE00 ) BTR00
MMMHNMMHMMMMMMMMMMMMMMMMMHHHMMﬁMMMMMWMHUHMMMWHMWMMﬂMMMHHHMHHHMMHWMMMMH

JUILLY
T ] T s L B i o e g o R o g S o 0 i o i T g T

Zample size 13

Averagg,
Median grFERN
Modes OFEN

Geometric mean

Standard deviatian

Standard error -

Mirimum 1000

Maw i muum OFEN

Range

i P e T U i T T i i i i i Vi e T S S P P P P E T B T e T g i b g e B T PR TR TS W T i Tt b e Tt T T b

3.-
Table 90r Monthly Summary Statistics of Folynva Areas  for
Ft. lLay to Icy Cape FPoglynva (W) in 1973,

JAaMUARY FERBRUARY MERCH
MHHMMMMNﬁMMHHMMMMMHMMHMMMHHHMMMMMMMMMHMMMMMMHMHMMHHMMMMMHHMMMMMMNMMHMM
Bample sire 12 1= 13
Average 594 12800 47340
Median & 15300 SO40
Moda ) 0} )
Geometric mean
Standard deviation 1040 13100 IS0
Standard error 2487 HEO0 17
il mum £ 0} i}
Mar i mum 2aE0 a0 AFEG
Fange A0 TH100 BY50

] i b T T e M g T L T R e e i B e B P R T B e (e T B R R T IR T T TR T T

ki

Folymya areas are in sguare Lilomnsters, ALl possibkle ares
determinations are used for the caslouwlations.

fok ; i . . . . - o -
Madian is squivalent hto median size recorded in Tabkles 44-50.
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Table %0: Monthly Summary Statistics af Folynva Aresas  foe
Fte Lay to Icy Dape Polyoyve () in 197

Cape FPolyoyva (WY dn 1W7E,

ArRliL L J pNE
MMM MMM M MM MM R g M MMM ERAME A g MM MMMPEEEOM M R M e e M M ppge
Sample size 24 0 1%
ﬁveragg% BT 17200 ITHOG
Median 1280 20000 EFH00
Mode 0 0 IHLHO0
Geometric mean I5T700
Standard deviation 11800 12300 10000
Standard error adiD ATED =Ty
Mindlmum 0} 124500
b i o 28200 HMOHO0
Fange 28200 ETF00

JULY
i o i i o o o T T T R T e T T T e P e T T T P P T g e R e R e T e T T T e R T M R R RN F M
Sample size 12
ﬁveragg@
Meedt an CFEN
Mode OFEN
Geometric mean
Standard deviation
Standard error
Mirimum 1450
M d msn OFEM

Range
g g e T i g g P g i g g b e e e i b P T T M e E T T

; — - . . . - *
Table Hil: FMonthly Summary Statistics of Polynva Aress  for
Ioy Cape to P, Barvrow Polvnya (V)oin L2975,

JAMNUIARY FERRLI&RY MAaRCH
PPt M PR I TR P PR P MM MMM PP MMM MMM MMM PP M P MM MM MMM
Sample size 15 17 17
fveragg 1210 LOq00 A&A0
Madi an 334 G210 fwinkiss
Mode 0 i )
Gegmetric msan
Standard deviation 1700 10450 R A
Standard sreor 437G 2330 HAd
Pi md mum . . i) 0
Mas 4 omedm OO0 EE 1000 250
Ranges SN0 TH100 ROE0

bt N g P T T i g i T i e P L T T g e T o T g s T E P T T

L . : - - ,
Faolyvmyva aress arg in sdaars kilomghers. Sil possible arsa

Sad Y

4
deterpinations are wssd for the calculations.

Median is equivalent to median gsizce recorded in Tables 44-2Z0.
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Table 2?1: Monthly Busmmary Statistics of Polynyva Aréas  for
icy Lape to PL. Barrow Folynya (V) in 1970,

AFRIL May : JUNE
MMMMHMNMMMHMMMMMMMMMHMMMMMMHNMMHHMMMMMMMMMMMHMMMMHMMM%MMMMMMNMHMNMMMMM
Sample =ize a3 21 13
Average FES0 1&400 BFE00
Median LE70 18800 T9H0D
Mode 0 0 EE4LHO0
feometric mean ' 35700
Standard deviatiaon 12000 1 2&00 1 0000
Standard srror 2500 2FO0 TV AN
Mirlmum ) ') 1RGO0
Max i mum 28200 ITTOO SISO
Range 2200 ZEE00 ITI00

it e it i T i g b oL T i g T T e et e e g g g

JHLY
MMM PR MMM B M M MM MM MM M MM MM MM MMM M MM M
Sample =128 14
%veragg%
Median OFEN -
Mode CIFEN
Geonmetric mean
Standard deviation
Stamdard erroe

Mimimum it
Ma 1 mum CFEM
Range

il b Vol o o g i e T T L i T TR R L T T T L T i R P T T e T T T T it e e Tl ]

- - . . . - . o
Tale 921 Monthly Summary Statistics of Folyvnva Areas o
Chukotsi: Feninsula Folynva W) in 1975,

JANUARY FEBRUARY MaRCH

e it I gl R T Tt T T el b T e TR T e T T i L P b el e i e e e T T T T P e T e e LR T
Sample size & 7 )
Average. 0 1400 1800
Median (] 0 2110
Mode 8] 0 Q
Geometric mean

Standard deviation o w740 1&%0
Standard errar i L3 FID
Minimem 0 n G
Mas 1 mum £ S5310

Farige 0 &HS10 o

MR MMM MM MPP AR PR P MM PP MMM MMM MMM P MM MM M

e dn sguaere kilometers. &1 possible arsa

ares wsed Tor bthe caloulations.

Hi
i

*u , . _ _ . . . - o
Median ig eguivalent to median size recorded in Tables 44-50,
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"Table 232 Menithly Summary Statisticeg of Folynva Qreasw For

Chukotel Peninsula Folynya W) in 19735, )
GFRIL MY JUNE

Rt TR e e T e T e e e T TR T b P bt e P T TR R TR R R Rt R ettt et T T T e T et e M R R T e e

Sample slize ) 4 )

évaragE* 0 Q

Medi an } 0

Mode 0 0

Geomeiric mean

Standard deviation O £

Standard srror 0 O

Mi i mum W O

Max 1 mum ] 0

Fange 0 }

bt o e i € T e i M  E T T T e i £ ek L T P T T T

#*
Table 93%3: ° Monthly Summary Statistics of Folynva Areas for
Anadyr Gulf Folynva (Y)Y in 1975

JAaNUARY FERRLAGRY MaRCH
g T T T P T T i e TR o e i T g P T T T b T P e R T T T e T T BT R et T R T e BT T T T g T
Sample size ) 7 1&
Average 13200 SZEST0 420
Median 11800 3140 4490
Mode TEIO 2600 EHTO
Geometric mgan 12200 2R &0 L5000
Standard devialtion ST EOT0 S050
Standard error 2540 &HTT 1250
Minimum TEI0 FE& g0
Mast 1 mumn 21600 HET0 17800
Famge 10 &0 146500

IR TR T T T i g i b T T Pt T T et e T w i bt e P T e T T T e e D B P E e T I TR R P P el v el i e T !

AFRIL
g i i T i o ek g i i BT i e o D R T L R T T e e T e T b PR B b
Sample size 260

Averageg. TIZ0Q
Medi an S50
Mode 4050
Geometric mean

Standard deviation SaT0
Standard erroe 1ETO
Minimum 0
Ma i mum 12&00
Fange 19&00

A I TP  PAIE PAT M TR PRIV MMM PSS M 0 b e

A

CFolvova areas are in soguere kilometers. &l possible area .

detarminations are wsed for the calowulations.

s

Median ie saoudvalent to median size recorded in Tables 44-50,
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; . . . * -
Takzle 94: Monihly Summary Statistics of Folvnva Areas  for Bt
Mattrew l=land Falvnva, Bouth (47 in 197&.

FERRUARY M CH aFRT
e L T e L T R T T T i g T P i T e i P g T e T R R R R b e B T s e %“F"’!E“l?’!!’l!"ﬂ"‘lﬂi“ll“l friri e e b ]
Sample size ié& 14 13
Average 54 1770 1120
Median 4032 1540 1050
Mode LH48 850 TE2
Ceometric mesan 1180
Standard deviation S7E 1240 824
Standard error 147 =g 213
Fiimimum £ 236 0
Mar i mum 24920 BHZ0 ”‘&ﬂ
Fange DARD IE80 560
HMMMMMMMMMMMMMHMMMMMWMNNMHMMMHMH”MHMMMMHMMMMMNMMNHMMMMMMMHMMMHﬁMMMMMMM
MaY JUNE JULY
TV e T o T P e 2 T e o T T i i S b e L e I T R M T T T G TG TR T T T e T e T e T
Gample size 4 22 X1
Average 128 OFEN OFENM
Medi an 0 GEN OFEM
Mode : ) OFEN GFERM
Geometric mean ReEM GFEN
Standard deviation 241 i £
Standard error 120 0 8]
Minimum i OFEM OFEM
Mas i mum 482 e QP
Fange 4832 o 0

R ke ] i Tt i o i o P R i e it s s e T T T e P

Tahles 953: Monthly Summary Statistics of Folyvnya ﬁreas* forr 3t.

Matthew Island Folynva, MNMorth (B} in 197&.

FEBRUARY MakCH SGFRIL

[T e T ot e T g g o T T e Tt e T T P P T T e e T At g (e T e P T T T T T R R B e T P I S TG P
Sample size 17 1& : 10
Average . aQ 402 a
Medi an 8 ¥ 1
Mode 0 0 0
Geometric mean
Standard deviation (o) &47 o
Standard error i 1863 0
Mimdomem o 0 )
Mas L mum O 1890 )
Fange 0 1890 'y

Ry TR N T T e e R e e b e T Tt R e T e T e e T T S g e e R e R I T T e b s g b e L D

g in sguare kilometers. All pessibles arsa
= used for bthe caloculations

2guivalent to median size recorded in Tables 44-50.
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*
Takle 25: Monthly Summnsry Statistice of Folyvnvya Greas  {for St.
Matthew Island Folynva, North (B) in 1974,

May JLIME JULY
et I IRt R T et b i B T T Tl b ety Tt T T T T e T e e T e B B T I T e T R T P TR T T T
Sample sizes I 23 =1
Average LE00 OFEN OFER
Median 2100 OFEN OFEN
Mode 180 OFEM OFEN
Geometric measn F432 OFEN OFEN
Standard deviation 1140 £ i
Standard srror a57 o x
Minimum 180 OFEN OFEN
Maximum 2310 OFEEN o EERN
Rangs 2030 ] ‘ 0

tainli i b I T R I T e b Er b v R I T B e T e T e Tt T e R W T T R e e e R P T TR T T T T

Taizlae Y Monthly Summary Statistics of Folynyva Adreas for St
Lawrance Island Polvnva, South (D) in 1F756.

FERRUARY MaRCE BERIL
b T L T T e T e e R R R R e T i T o i P TR T TR T T e e T b T T T T T T T g S U (e P T i i B P g U
Zample size o0 ] 18
Aoverage Has 4780
Median TIE 540
Mode 0 5
Geanstric nean .
Standard deviation B538 T ZHT0
SGtandard error 187 2090 /=7
Mi i muam O £ N
Max L muam : 2570 EO200 12000
Rangs 2O70 PELECR 12000

e b T o i T i B i g i e o i i MR i g T | T T T e e T

May JUMNME JLHLY
2 T g o g T i o T e o o g i T T P T e T et s T L T st it i B s T s e R T T T S B i b e
Sample size & 23 =l
ﬁveraggﬁ AZ400 QPN OrFER
Median L0000 OFEM OFERN
Made 742 OFEN OFEM
Geometric mean OFEN DFEN
Standard deviation 45100 [y iy
Standard srvror 1&400 ] 0
M mum 0 ) OFEN DFEN
Maoo 1 mum SL700 TN OFER
Fange FLIT00 0 ]

it i B Rt b T TR T Tttt et e T T TR Tl T B e T R e e e e L L T e T s T e S e TR R e B B RS TR

possible area

IrEas are L

ire recorded in Tablaes 44-50,

141
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Table 97:  PMonthly Summary Statistizs of Folyova fress  for .5t

Lawrgnce Ielarnd Polynve, Morth (B in L9746,

: FERARLISRY MEECH SFRTL
il et i e b R T R e e R e I R e i e T e et S M F TR TR TR TR S R T b e b e Tt I T TR e T T TR T TR e T TR T P T e T T Pl
Sample zize 13 ‘ 13 11
AVEfagg% ? 104? 2022
Median : O Cr )
Mode i 0 0
Geometric mean

Standard deviation oy 1810 TG
Standard error 8] S0 2353
#1104 s o iy m
Maz i mum 0 4540 T4
Rarnge 0 4 &30 2440

FHAMMMEPIMIEEA MM P T R P P I P R P B P P R P P M I DM M P M P P PRI

Hay JLIME JULY
HMMMMHMMHHMMNMHMMMMMMNMMHHMMMMMMMMMMMWMMMMMMHHMMMMHWMMMHMMMMMMMWMMHHMM
....a*?l._r.x.&: size 4 e e =l
Average 13500 OFEM OFEM
Median 0 e {FEN
Mode ¥ OFERN . OFEN
Geometric mean LFERN QFEN
Stamndard deviation Z000 O 0
Standard erroie 1300 O 0
Minimum 0 OFEN OFEM
Maximum AHOOO OFPERN OFEN
Fange SO0 s 1

I N R T T T T P S T e e M T e T v R G P T R T T g i L T g e T T P P i T T T

E'S .
Morthly Summary Statistics of Folynyva RArgas o
Murtiwvalk Tsland Folynya, Sowth (5 in 1974,

Table 98

FEBRRUARY MARCH AFRIL
e el T g o T g g g g T T i e e T e e e T R e B et b e e T T e e P e T T TR TR TR TG TR TR T
Sample size 14 HE id
Average, 2461 ZFO00 BE40
Median o0 ARG 1930
Mode az0 17830 1470
Geometric mesan Z040)
Standard deviation a7S 2080 PEE0
Standard error 195 BoE TiZE
i mum . 8 i 271
Mas i mum 2EHTO &4E80 2190
FRange 2670 £330 S0

] e e Vg b st o ncd i i A e A P P i P e e e T N e e e P s T e e T T T b b T b P g R PR G P T G R TR R TR T

*

Folynva srsas arg in aguare Hilometers. I possible area

£ a1l
ftprmiﬂatiens are used for the caloulations.

1

K . . . . . .
Median ig eguivalent to median size recorded in Tablss 44-50,

=
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22 Monthly Emmmmry Statistics of FPolyvnva frasse  for
Muniwvak Island Folvnva, South (G in 19746

iy
L

Tabl s

MaY JUNE JULY
MMW!”“MMMMMMMWMMPWWMl11UWMMMWMMMM“MMWMMWMMHMMHMNMMMMMMWMMMNNMMMNNMWMP'MMH
Sample size 13 o 33
Average CiIFEN OFEN
Median OFEM OFEN Rk
Mode OFEN OFEN OFEN
Geometric mean OFEN OFEM
Standard deviation i ¢
Standard error O 0
fimdmeun 508C) DFEN OFEN
Mas i mum OFEM OFEN O EN
Range 0 )

(P PHAMEPEM PMMMPIMMM MMMMMMMM PPN MMM MMM p e M M M

*®
Monthly Summary Statistice of Folyvnva freas  for
Muniwvalk Istand Folvnva, bMNorth (M) in 19746,

Talpl- 7¢

i
.

FERRLUARY MM AFRIL
] e o T i T T T T T M T T e T TR G Tt e T T T T T T T T e M T b e T A T T e R e Tu it it I e I E
Dame zize g 1& 173
v . £ 1820 142
Medi 0 258 "
Mode T} ] 0O
Gaeometric mean
Standard deviation O 2290 R
Standard ervor U 53 7
Mini mum ¥ i 1
a0 i mckay 1 5130 170
Fange 8] &H150 1370

PUMPTMMM MMMV PP P PP MMM M MM A MMM MMM PP P MMM M MMM MMM

MAY JUNE JULY

o] i T T B o g P D o U Vg g P g P i o d s g P g e T T g et Tt P Tt it T P T P Tt P ]
Sample size g =2E E1
m»erag§_ OFEN OFENM
Median 184050 DFER GFEM
Mocde OFEMN DFEN OFEN
Daometric mean 3R OFEN
Standard dewiabion o 2

Standard error il
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Tabls 100 Monthly Summary 3
Cape R ol

.i:
Ly

_ , %
asistice of Folynys Areas  for

: T L
i %75,

FIMMEMEMM PP P B b e A A P PR A P P MR A B A N P b e P P e P P I P

MARCH “FRTLL.

e 15
LT 1270

o SOz

1 )
1580 1350
THZ R0

8] 0

LT 4D jakgd)
&40 B3P0

MMM MMMM MMM MM MMM

JUNE JULY

3 i T Vi T T T T e o i g T i i T T T o T T i e g s T Tt T T T g e T

Sample size 16
ﬁveraggﬁ 147
Median O
Mode 0
Geometric mean
Standard deviation 41é&
Standard error 1004
HMinimum y
Plac 1 meam L&
Range ‘ 1 &40
i S P i P T T S T E P P i e e i e T T T T
My
Sample size =
Average FLE0
Medlan LP70
Mode )
Geometric mean
Standard deviation &0
Standard error 2030
Fimd mam o
Max L mam 18400
FRange 18400

=1
{FEN
CFEN
OFER
GFEM

OFEM OFEN
QFEM OFEN

[ i

510 i it i o T R i i i b e e T TR M T R T T TR P G R

Table 1013 Monthly Summary Statistics
Yukaon Delta Folynys

. #*
af Folynya fAreas  for
97 &,

FERRUARY MARCH AFRIL
i T gt e T s P i g e i e L T T TR TR TR el R b e b T T TR R T T I T TR T et i e T I T T
Sample size 23 22 17
Average 8] 1770 2B
Median s s 0
Made 0 0 o
Gecmetric aean
Standard deviation Q 270 344
Standard error £ 547 s0E
Miviimm {3 O 3
Meaw 1 muam L0 &G0 S
range 0 &EFA0 B4R

et M Tt bt e b T TR i e T g T T T e Tt et P S P P T st e e R e e et el S T P g T

+ e g
s,

E ] SV P . T
HlLi POSSLOLE arasa

wlhabioms,

"
Median is sguivalegnt o median size recordsd in Tables 44-540,
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Table 1851 Monthly Summary Statistics of Polyvnva freas for
Yukaon Belta Polynya (Jd) in 1976,
ey JUNME JUILLY
AP PR I P P MM P MM M M I PP M R MM B M PP PP M I M T P A P P M
Sample size 12 7 31
Average 50 OFEN
Median i OFEM OFEN
Mode € OFEN OFEN
Geometric mean OFEN
Standard deviation &35S0 0
Standard ervor 1850 £
Minimum £ 0 OFEN
Max 1 mum 183400 OFER DFEN
Fange 183400 0

R T e T T T R TR IR TR e b T b L L e Tt I T R T s gt TR T P e TR TR P e e T g R R P P T T T N T T R P |

- - - . . : ¥*
Takhle 10Z2: Monthly' Summary Statistics of Folvnya freas  for

Morton Sound Polymya (K) 1n 19746,
FERRUARY MaRCH AFRIL
PR M AN P A P R P AT A P A P M P PR A A A DA S B DA P P P P P P P R B e o e e L )
Sample size 23 14 24
ﬁveragg% 1790 2aL ZAAL0
Median 575 1&&D 2490
Mode &H54 1540 PEOO
Ceometric mean 150
Standard deviation 1940 2410 1230
Standerd error 409 Gad =1
Mird mum 0 0 142
Ma i mum AH0GH0 TAL0 5590
Range A& T4 &0 H4 40

b Pt T T T T e i i e g i T g e D e T DT e T T T e Tk e B P T e T T TR T R T il T T e TR

My JUNE JULY
TR TR b T T et P T T b e e T T T e T e e T T T L TR T R g T P e T T e T T P T i fa T
Sample =ize 17 11 =1
ﬁveragﬁ% 5920 CHEN
Medi an 5130 17300 COFER
Mode 4840 DFEN OFEN
Gzomelbric mean HaHe0 OFERN
Ztandard deviatiaon FEao0 )
Standard seror 1910 0
M mem 2400 L0 FEN
Mast i mam 27200 OFEN CFEERN
Fanges 24800 2

AT A AP PP S0 S P P LM S B D A P U MMM MMM P A

inosguarrs Bl lometers. A1l pogseible ares

Folvnvae areas

detarminatioans vosar for o bhe caliculzsztions.

e 4

Median 12 sguivalent o median size recorded in Tables 44-30,

44
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Table 103: Monthly Susmary Statistics of Folynva @reas  for
Mome Folyvnya (L)Y in 1976,

ERRLARY MEETH . APRIL
MMMWMMMHMMNMNMMHHWWHMHNWMWMNHMNWMWM“WWM”WHMNWﬂﬂMWM*WMNNHMMMMMMHMMHMMMM

Sample size 21 : it 1%
Average 1240 ZOR0 Q04
Median 206 LE4 0
Mode : 8] [y 0
Geometric mean .
Standard deviation 1970 1740
Standard error 4731 399
Mimimum < o o
Mas i mum SHD&HD TFad&ED Eﬁ‘?ﬂ
Range &HOED ' TAAD ST

MMM MM VMWNWHHHWNM”HHWHWMMHHMNMNMMNMPUJMVMMFNMMMMHMMMMMNMM%MﬁHMMHMM

Moy AME JULY

PP M MMM MR EMMMMMMP M MMM, ARMMPMMMM MM MMM E MMM
Sample size 15 1t 1
Gvarags LI {IFEN
Median 70 T FEN
Mo it =M GFEN
Geometric mean FEM
Standard deviation , F4L0 0
Standard error 247350 0
Mimd mum i 1O IFEMN
Manimum 27200 OEEM OFERM
Rangs DT 200 )

b et st Ea b b i e T P i o T e i e DB b E PR TR T PR i b T e T e T T T Tt et g T T T I T T

Table 104: Monthly Summary Statictics of Polynva freas for
Seward Feninsula FPolynva, South (M) in 1975,

FERRUARY MARTDH APRIL
laiai it T TR M T R TR TR e T e b bt F L e TR e T T T T R e P P T T et T et e it s Tt e e Tt e T T P
Szample size 2T 15 1&
Average, 17390 20 g2z
Medi an 4533 TR0 . 8540
Mode O y [}
feametric mean
Standard deviatior TGP0 RO &34
Standard error ) 1010 1a4
Pl mtia 0 i i
Mzl mam . FREAS DI 1800 ELET
Fange 1700 12800 AE60

MMM M P PR P PR P PP P AP I DA R L M P A D P P P B P T I B M B R P I e e e P 1

zrorded in Tables 4450,
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Tabhle 104: Muwt*’y Humimairy Statisti
Seward Feninsuala Polvnya,

MAY

JLINE

- *
Folynva Areas

£ o

JULY

B L T T T TR TR R e et e B B b F R R TR T TR TR TR TR T B Tt R e B TR T TR TR R R R SR TR T Tt et PRt T T b

Sample size 18 ii E1
ﬁveragg% SET OFEN
Median 2160 17500 O=EM
Mode 0 OFEN OFEN
Geometiric mean OFEM
Standard deviation g2560 0
Standard error 2110 Q
Mird muam 0o 10800 OFEN
Mas i mum 2 R0 OFEM CFEEN
ranges BTE00 0
NMMMNMMMHMPWMMMMMMMHHMPMMMMHﬂHHMMN”MNMMMHMﬂMMHMHHMMMMMHMNNMMHHHMMHHMMM
Table 105 Monthly Summary Statistics of Folyvnva Area w for
Seward Feninsula Folynyva, Morth (F) in 1?7&u
FEBRRUGK Y MR EH EFRTILL

HP”MMMMMMMMMNMNNMHNHNNNMHMHMHMWﬂ”HMMMMUMMMMMMMMMNHﬁMMNHNMMHHMMMHHMMMWN

Sample =ize 14 15
éxeragk& I2EH0 7TIS
Meddian ~ A=ty Lo
Mode i3 ) i
Geometric mean

Standard deviation 4180 SHE0 =0
Standard error 2PI8 e7e 1828
Mirimum i 0 )
aor L muim : 1 REDO SO0 oA
Ranga LSRG ;U?QG 25&0

WML T I Tt T e it it b i T D i T B i it e T e M T e e i T Ve TR T P Tt e T T T

MAY JLIE LY

b b T T T T R bV T T T T T i T E W s T T B TR Tt e e [ T Pt TR T T e e T T T i e Tt e f he T T
Samp]c'size 1% i1 =1
’erqga D10 {IFEN
Media . 1790 17500 OFEM
Mode ) OFEN COFEM
CZeometric mean OFEN
Standard deviation 8770 0
Starndard gsrror 0
Mirimum 10800 OFEN
H-wimum OFEN OFEN

i

4HMMHHMN“HMHMMHM*’“MW”W”HuMﬂPMHMNMNHHHMHMMMMMMNMNMMMNMMMHMMHMMMMMMMMHM

_ AFEas ars Lo Eg Lilometers, ALl
~zrminations are used for the galoulations.,

Median is sguivalent Lo median sire recorded

46
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Tables 445,



Table 1041 Monthly Summary Shatistice of Folynva Areas  for
v E

tzebus SBound Polyvnya (B in 1976,

FERRLAMY M CH ARRTL

PP PP R PR P RA AP PA e 24 P P P P AV A S P B PR P M U P R PR A A D P B U M P P P R i i
Sample sire 19 14 L=
Averagg 15% a74 23
Meadian 0 i )
Mode £) 0 'y
Geometric maan

Standard deviation TE0 1020 F1
Standard erraor - 272 e
Miri mum 0 ty 0
Mlaximum: : 727 TOD0 o7
Range 927 A0TO IV

it i o Vi o o R o i o g o T T VT e T T T g e b T e R T T e T T b e T e P P TR R P S TR TR T T T T e

May ) JUME JULY
e Ta T T e e T i T R e e T i P i T g e g o T e T i g PPl B B P T T

Zample size & 4 21
Average, 12 i OFEN
Median = 0 0 OFEN
Mode 7 0 OFEN
Geometric mean CIFEN
Standar-d deviation 37 0 0
Btandard error 12 i) 3
Mirl muam : el & FEM
& bomm 111 ] CEEM
Range 111 o 8]

o i i Pt i e o g g e e LT P T e i S R TR T T T T e e P R T e P T e T R T N E T PR T e W T e

o ] - - . . - ¥
Table 1073 Monthly Summary Statistice of Polvnya Arsas fFor
Caps Thompson-Ft. Hopes Folynva (R) in 1974,

FERRUARY MaRCH aFR L
T g o g i e T g g T R VR g T T P e i U g g P

Sample size 18 19 15
%veragg% 215? Eu?? 49?
Medi an 1840 TR0 £)
Mode 0 £ O
Geomstric mean
Standard deviation 1530 2070 1180
Standard error = . 474 ' 272
8 i )

Mimimum £
imum CEFAHRO THED 100
5240 5450 H100

el ol i v o o T ol o o It ok il 57013 o] It oI et I ol o o S et B o 1t B 18 B 32 ot bk o
u Rt I e et e e e e e T e S T e S TR R L R S

Pl

M

T . - T T E S
mOGUETE L4 omE b s . &11 possiols arss
T . oz O S
neEaed for the calculations.

to median size recordsd in Tables 44-50,
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107 Momthly Summaury Stmti' ics of
Capes Thompsan--Fi. Folvny:
Ma&y JURE JLALY
FM BB PSP PA P AN P e MHWNMW%NHIMMMHWHMHMWMMMM&MMNHWMMMMMMHMM
Sample size 17 14 e
Gvarag@ F17F &E4 CFEN
Median 405 1730 OFEM
Mode W 0 OFER
Heogmetric mean- OFEN
Btandard deviation 4H8% 1230 O
Standard =rror 168 T44 e
Minpimam 2 h OFEM
Mast i mum AL AEm OFEN
Fange 2320 4850 0

RN g Rl e Tl ikt S T i b w T S R it gl e Tl u Tt et Tt it b b e e R T I Tt T TR Fe T T
Monthly Summary Btatistics of Folvnva ﬁreas% o
n C\

Table 108: #
Fo. Hope-Cape Lisbuwrne Faolynyva (5} in 1976,

£

FERRUARY MaRCH AFRIL
PUME PP PP A R M P PR AP A P AP P PR MR R P R P D P M R M A
SBample size 14 20 17
Av@rﬁug 126 287 71
Median ] S 0
Mode i 0 L
Geoametric mean .
Standard deviatiaon G it inz
Standard error TE = 27
Mand mum O 9] I8
Max i mum 785 1080 e
Range 78D 1090 SeE

TR I i T e it b e e W T W ] g Bt T e TR e e T P T e R

AR MMM MMM AT

MEY JUNE JULY
MMM P PP P R P R P R P M P P AP A P P M P P R A P M P
Sample size 13 i3 2
ﬁverag@@ Sl SED
Median T4s Zh4 OFEM
Mode 214 I} OFEM
Geomebtic mean
Standard deviation SFE =PI
Stanmdard arror 7E4 330

Mimd mum
Mlas L mam
Range

MR

Folynya areas are in squares
" N ‘:,'; e

dwt@rmlna

AP PP PP A P MNP MMM

PRI P I PP MBI

L




Tabls 109 quthty

FEBRLIGRY
MMMMHNMMMMMNHMNHNMMHMMMMﬂMMHNMNMMHHHMMHﬁMMNMMMMHHHMWHMMMMMMMM PAFH MM M

Sample size 175 21 13
Average 0 Sdé £

& 2rage, . e J%
Medi an 0} 0 0
Mode ) 0 0

Geometric mean

Standard deviation % G357 133
Standard grvror o 122 4
¥indmum 0 ) 0
Mas i muum i 13570 421
Fanges ] 1570 421

4

SN AR SN P A M T P PAMEM MMM M I S P M 2 PP S B I M M B M e 4

My JUIME JLILY
MMM I P PR P I NI I T M P M P MBS P R I R AR R R B T P P P M M P P v
Sample size 25 18 i7
fvarags H&a30 FEgo
Median 4G50 TEEND OFEN
Muocie 10800 LG43 CFERN

Geomatric mean
Standard deviation F

Standard srroar aird

Mirlmum € - G470
Mlas i mum 1800 OFEN
Fange 1 OB 11HUH

b I TR P TR T i g P e T T T e e T M T i Rt DT R R T e e e b T P DT R T B Tt T T e T T

. - R X *
Fablae 110 Monthly Summary Statistics of M:lvnv Airrese  for
i

Ft. Lay to Icy Dape Folvova

FEERIIGRY MERCH AFRTL

MPMMMMMAP P MMM EUA MM P R PR A P A P I AP T S D b ot P o] el 02 [ B bl et P B ] Bt et bt o P P P e [
bample size 14 17 13

ﬁveragg* 383 441 100

Median 0 L )
Fiode i 0 0

Geometric mean '

Standard deviation AT &HBE 142

Standard srror 1T 147 45

Mindmum ] 0 ]

PMacol moam 1 17

Fange 1A 1,1 R St
MNMNMMMMHMMMHMMMMMMWNHMWWMMNMWMMMHH»ﬁMW”MMMWWWW Frvi M MM MMM MM

2oares

1E B v



Table 110 Monthly Sumnmary Stahisti
. o Lay to Icy Cape Po

MEAY JUME JULY :
PP T Sttt b bt et ot e kB o D o ot B e ] o D 2 P BT PR P M P R A T LR M I P P M P P e
Bample size 24 18 12 '
41EWHP§% S8&Q 7430 .
Median ‘ G150 FERD STIE0O0
Mode 10dao0 HF 40 OFEN
Geometric mean SAZ0
Standard deviation 2870 4000
Standard error 38646 3
Flirmd mum = 140 2E&E0
Mar 1 mum 14800 14200 N
Fange pogad 14100
MMMMMMMMMMMWMMMHMMMMHHMMMMMHMMMMMMMMMMMMMMMMMMMMM&MMMMMMMMNMMMMMMMMMMM
Table 1ii: Monthly Summary Statistics of Folynva Rresz for
Iey Cape to P, Barrow FPolyvnva (Y)Y oin 1874,
FERRLUARY M&RCH AFRTL

MMV&**MHNHMMHMMHMMMMHNHMWWNﬁMHM IR e T Tt B b I ST T T T e T e T e e e e e T P I P T T TR T

pie size 13 19 15
mwwﬁagg 8] L0 106
Median 0 O 0
Mode .0 0 O
Grometric mean .
Gtandard deviation 0} RETO zaz
Standard error i 589 105
Mi i mun T ) 0
Mas i mum o 1380
Fangs i L38O

MMHNMMMMMMMMNHMPﬁHMWMNWMNﬁMMWMHH“MMMNMMHNWMHMPWMMMMMMMMNMMMMMIlNMWWWW“

MY JUNE JLILY
M”M““WMWNMMMNMHMNMMWNHMNNHMHHMMMNMNMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMM
Sample size i7 1% - 13
Hveragw 397 474 L&
Median 193 105 428
Mode o i 0
GCeometric m=an
Standard deviation 2440 748
Standardd error S ei7
M1l mum : i 0
Mas 1 mum 1800 . AL
Fange 1oEa0 4100 040

[T Pt i bt ki o T L T o o e T i e e i i T B T T e et et T e Rt ittt El i g e

o 1l B
% Sihe
squivalent to nedian sige racorded in Tabiess 44-30,
1
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Table 113: Monthly Summary Statistics of Folynva Arsass for
Chukctsk Fenidnsula Folynya W oin 1974,

FERRLIARY MERDH R

gl i o ol o et e i b g i g T g i
Sample size 19 1l i1
Averagy . 444 =91 0
Median { 0 )
Mode O O 0
Geometric mean

Standard deviation 1280 1200 1
Standard error 288 I52 0

M md mum i i (8]

Mas i mum SEE0 Ry 0
Fange 5Ea0 3?40 0

i

_f..

i i Vi b 0 g i B B o P W Y e i T E e b g [ T TR T T P e T TR e T

Y GLRE g ULY
MM”MWMMMHMN“%MMMMMMMHMMMMHHMMMMMMNMHMMMHMMMMMHMMMMMMMMMMMMMMMMMMMHMMMﬂ
Sample gize 7 e 0y
averaag, c
Madlan i CEEEn
Mode ¥ : OFEN
Geometric mean
Gtandard deviation O
Standara errar 8}

Mirnimum ] o
a1 mum € OFERN
Hamge 0

[ i s b g T T o U i i i T s e e TR T M R P M R R

= in square kilomesters. All possiblie area

i i
Folvynya arsas i
e ez used for the calculatiocns.

determinatio
'FZ“'.“E'.‘! . . : . : H Ly M
Median is gguivalent to median size recorded in Tables 44-00,

-F
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Table 113 Monthly Summary Statistics of Folynya Areas for 5%,
Matthew Island FPolynva, South (B in 1977,

JANUIARY FEBRUARY MERCH
MPAPAMP PR PP P AR 0 P DA AR I e I D A e o e ot b g Do et ot pe o o B B B ] [ T P P T B A o et B e B 0 P e e o 2
Dample size a ! ol
Syvmimagg 403 ‘ A
Madian 217 AL
Mo e £ )
Geometric maan F&I
Standard deviation 2090 G 550
Standard erraor 1210 FOE 124
Mi i mum 144 ] 'y
Masr 1 mam 4240 P56 2360
Fange 4100 =i 2AE0

iyttt it I T T (Tt e T e T el T e T P T P B B B Tl T T e T T T T T

AFRIL My . JHNE
T b titie M b b b i T i T i e i [ A e T P T e bt e b T e T e g T TR e T T e T R S
Hample size 17 17 0
ﬁveragg* &a75 OFEM
Madian @2 DFEN OFEM
Mode 0 OFEM CFEN
Gechztlric mEan OFEN
Standard deviation 748 0
Standard srror 181 £
M mi mum 0 352 OFEM
Mas i mum 2710 OFEM OFEN
Fange 2710 ]

] kil L g e e e T S T i T T P Tt T T O T O T T e TR R T T B e e ]

*
Table 114: Monithly Summary Statistics of Polynva Areas for Bt.
Matthew island Folvnva, MNMorth (BY in 1977,

JAMNUARY FEBRUARY MaRCH

PP AR MMM MMM AP MM M M PR R R I 2 A P P Pt o Py P P pA P R et
Bample size . = 4 =
ﬁveragg% Q 0 21
Median 0 . (8 £
Mode 0 ] 0
Ceometric mean

Standard deviation £ ] &
Standard arror o 0 15
Minmimum o L i
Mard mutm ] (] e
range i ' i 231

FIMMME AR R PP PP MM R R M DA R I I M MR S M MMM PR MMM M M MM

Folvnya areas are in sguarese kilomseters, “4ll possible area
determinations are used {for the calculatione.

#

rue -

Madian is soguivalset to median ares in Tables 44-50,

i
1
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Table 114: Monthly Summary Statistics of Polyvhva Arzas far 54,

Matthew Island

APV P P P M PR A P PP B B M BRI

Mamiile sl T
kit LS p T R

Dy i g
Y ET S

Median
Mode
Geometric mean
Standard devialtion
Standard =eror
Minimam

Plas i mum

Range

MR T

7
190
0
2EAD

2E40

Falynya,

Morth (B

MaY

1 Ay
ke ]

OFEN
GFEN

DEOO0

GRo0

0
OFEN

JUME

MMM P P M e

OFEN
{OFEN
OFEN
OF=zM
8
0
OFEN
OFEM
e

MMM P P AP AR D M T PA PR b AR M M P I M MU P M P M R M P M

-y " r = — . H - - # )
fable 11Z: PMonthly Summary Statistics of Folynva &reas for St

Lawrence I=

land Folvnya,

JahMUaRY

[kt T i Vg T i e g i T Y Bt e b g P P i R P i e e

Sampls gsize
Rverage

Median

Modea

Geometric maan
Standard deviatian
Standard error
M

Mar i muem

Range

MMMMMMEM P MMM MMM R P R M

4
2000
2440

i}

1R
Y2
i
140
D140

AT

Soth

Il

i

FERBRUARY
AR ] M P P v P S PR P I PR P PP P

&
17830
1780
110
1380

B4
B2 Y

o
[0

2780

~ -
2190

MaY

(DY im 1977,

MR

—
=

2270
15620

1570

1599
47z

&
HZ2F0
G20

T

i g g ] o i o T M R T R S R B T T R P P T

JUNE

A A A S A LA AP M PP PP P AP PR R BA R PP P A I I P R IR P PR MM P B M R M T MM

Sample size
Gveragg,

Median

Mode

Geometric mean
Standard deviation
Standard error
Mind mam

Mas i mum

Range

han Ean

2390
Z210

[

450
B&d
i
14400
14400

8
12500
7Z80
0

LEL 00
4&H20

el
29100

AF100

Z%
OFEN
OFEN
QFEM
CFERN

O

7}
OFEN
OFEN

i)

PR PR P PP I B R PP P P BB B MM P MMM M AR MM MM M

B3 3 R
Folynva areass are in sgquars ki
T

determninations arse gsed

1iwal emt

-

F o

i

mromertioan

53
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Table 11é:  HMonithly Summary Statigtice of FPalynya Hrmnq for St.

hawrence Island Folvynya, Morth (Ep i W77

Japialy FERRLARY MARCH
FpRA NP PRI P P P AR R R R R P e B P B P P P R I M P R I R M R P P M M
= = 13
2 N AE
Lt O O
» L} 0 i
Geamebric mean
Standard deviation 0 0 195
Standard error 0 8 475
M1l maam O i i
Ma il mum 8] 0 a5z
Fange 0 0 g57

MMM M MMMMRM MMM MM SR MM MM M MBI M PPN M M M R MMM M MMM

AR IL MaY JUNE
gt hati hed T i g i g g T i e A i e o i g e g g e T T T T T e e T e
Sample size 24 = 2%
Averags F8& 8791 OFEN
L AT i 1 OFTR
i 0 O EN
Seomehric mean OFER
Standard devistion LT TR0 .
Standard error 400 6572 0
Mimimuam 0 ] OFEN
Max imum FEE0 =050 OFEN
Fange T a8 SO i

PP PR PR MMM P MM MM M P R MM MMM P PP AR M M B PP

Table 117: HMonthly Summary Statistics of Folynva Areas for
Munivalk I=land Polynvya, Scuth (G in 1977,

JaMUARY FERRULRY MaRTH
[k sbie b bt s TR TR P I P s T T et e T s g b T T T R e et b b T T Tl i e T et b b T I T T Tt s Tt e Tt e R
Hample zize 5] 4 1
ﬁveragg% 2540 LaZo |
Medi an 12350 T4 T700 1ES0
Mole 1610 OFEM L300
Eeometric msan ARG
Standard deviatiaon 100 1870
Standard error =t 453
Minimn 1610 Fod
Mar i moam TG0 FEN
Fangs L ER '

bt i g T had i W o T Pt e et R T R e Tt Pt T T ] ettt bt T Tl Mt R T D

Folvnya arsas are in sguare kilometsrs, All possible area
determinations are wsed +or the caloulaticons.

diarn ie souivalent Lo median arsa in

34



Table 1171 Monthly Summary Statistics of Polynya Areas $for
Muniwvak Island Folyvnva, South (G) in 1277,

ARRTL May JLINE

M P AT A P A A DA A0 A A P PP A S P P P P P

143
5

Saing ] !
%veragga RN f
Median REARIY OFEN D

Mode OFERN OF M OFEN
Gegmetric m=an OFEM CIFEN

Standard deviation 0 In}
Standard arerore Y 0

Mirimum 0 OFEN OFEN
Maa I mam OFEN QOFEN OFEM
Range 0 [
P M M P P P MMM MMM M P M AR M P R AP P PP M PR MM PR I R M
Table 118: Monthly Summary Shatistics of Folynya Ar.aﬁ% o
Munivak Island Folynva, Morth () in 1277,

Ny}

JERMUARY FERRIIGRY MARCH
e Tttt bt bttt S T I TR Pl s T T T e T T e T it R P R T T T R T T T e Tt T e L i
SGample size 4 4 18
Average, i i) i85
Median ) i 0
Mode 0 O i
Cepomeltric mean
Standard deviation i 0 878
Standard srror i i =1e
Mimimum 8] O 0 .
Maz i mum i " ' ZEF0
FRange O ! S

b g R g e T T g e T e VR 0 g U g T e A et i i T T e P e T T T R T T A R P R g E g T B

AFR L. May JUNE
IluteTh i i Ta it bbb b s T TR T DT T T Tt b e T T T T e S S T R e T P T s e e T Tt M P g T
Sample size = =1 s
ﬁvaragg& S0 OFER OFEN
Median o] GFEN OFEN
Mode 8] OFEN OFEN
Cecmetiric mean OFEN OFEN

Standard deviation SRTZO0 9] O
Standard error 4980 Q 0

Mird mum 0 OFEN OFEN

Mawimum OFERN TR FEN
Fange 0 0

FHAMPAPM MM BT P PP P PP R P Pt b et Bt ettt B PP PA PR P PR B PR I R R P BT VIV 3 g v o
-?-‘E‘

Folynva argase arg in sguars hilomebters, All possible area
determinations are used for the calculatians.

i

et ‘ , . . . L o=
Madian is eoquivalent Lo median area in Vables 4450,
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Table 119: Monthly Summary Statistics of Folyova Areas +For

Lapeg Romanzof Folynya (1 in L1977,
JeaMLERY FERRL Y MoRiCH
e [ o I et T e el e il Pt P e e P T R P A B B B B D B o P o o g Dt P e v T e e o Dot o o] o o Do e o
5 m e =1 & 15
AR A S&0 . L AT ayo
veragg, e 2430
Median 71 1ge0 0

Mo e 0 1080 C
Geometric mean

a~

Standard deviation 1030 235940 &70
Standard ervrar E70 T4 147
Mirnimueen W 0 ')
Mot L meim EEO0 &HET0 2430
Fange 2300 &B70 LIS

by by Lttt TR TR TR TR IR R e el wtitihs T T g e g g i e et e T T A R R I T T T T T

AFRIL MY : JUNE
P PR MM M P MM MR M I MM P D M M M MMM MMM

Sample s 21 : 29 30
Avaerage, GI4A0 OFEN
Madian 484 OFEN GFEM
Mode W OFEM CFEN
Geomnebric mean HFEM
Btandard deviatioan £
Standard srror £
Miod mam % S&40 OFEN
Mase i mum DOFEN CIFEN (3R
Fange ‘ 0

b [T ] i g g T T g e 3 A b T e i P P b e T T P T T e Tt bt i T e T

#*
Table 1Z0: Monithly Summary Statistics of Folvnva Areas  for
Yukon Delta Folynva {J) in 1977.
JAMUARY FERRUARY MaRCH
it o T T T R R b i e T g D 6 i e T e e e T e T T T P P T T T T e e s g g b T T M R TR TR TN TR T T T T T

Dample size 3 4 19
éveragg% 49 120 « &
Medi an G 124 (]
Mods Al 2 O

Geometrilc mean
Standard deviation “44 7 874

Standard ervor 298 43 200
Mirl mam & i 0
Mad i mum FAT0 T

Range 2420 AT :
T T T B T L T e e T B e e e R T e L T i e T R M e T M T

Folvnva areas are in sgueare Hilometers. &l possiiblie arsa
determinations are used for the calculations.

e

Median iz eguivalent to megdian ares in Tables 44-50,
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Yubhon Delta Fol

SR

- - - . -C:f{:‘
Monthly Summary Shtatishics of Folynva S-mas  for
MY & iy

£33 im 1977,

MrY JUNE

T TR TRt M T i b b T b T B T e et e M R T P TR S e R e P et i b b e e T T D TR T TR e

Sample sire 24
Average TE
- 0

Median | i3
Mode )
Geametiric mean

Standard deviation S&H7
Standard error 118
Mimimum 0
Flas i mum 1720
Fange 17240

= 30
CIFEN

OFEM OFEN
OFEN OFEN

OFEN

i
O

o OrFEN
OFEM OFPER

i)

b T M T T i P T R T T R T e T it b b L T R R e R S T e T R e e e R e T T N T E T e T e P T T

Table 121

e s . *
Momthly Summary Statistics of Folvnva freas  for

Morton Sound Folynve () in 1977,

JaNUAsRY

R MM UMMM PR PP PP PP R PP AR I PR P A P TR M P P R A R PP A M I o P

Sample sice g
ﬁv&raggﬁ Fab
Medi ar 675
Made )

Geometric mean
Standard deviation
Standard erirore
Mimimam

Mas 1 mum

Range A0

FEORUARY MARCH
1o 20
E040 151G
1880 14=
273 i
1620
Z110 24490
784 391
126 0
FLZEO L1400
8220 11400

AR | o B i ] o B g o T e o B L g L T it e e T e T !

aFETL

i el ke e i T e Tt T et T e e i b B T e e e i Db B B T I TR P T T e T e T T

Sample size

ﬁveragg%

Madian

Mode

Ceomelric mean

Standard devization 183830
Standard ervror 40
Mindmum )
Flas i mum &EED
Range S5ZH0

MOy JUNE
1& 17
OFE N

a4agda0 2 Y

OFEN OFEM
OFERN

3
i

o4 OFEN
OFEM OFEN

PN A DA A S P AP P P P MM MM AP MM MMM M M 2

_;g_l. .
Folvnva areas are in sguare
determimatior gzt o

R

Lilometers,.

- — = ey E T B o
Lions airme i S S i

caloalabions

Madian is eguivalent o median area in Tablese 4450,
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Table 1223 Monthly Summary Statistics of Polvnva Areas  for

Mome Folynya (L) 1m0 1977,

JANUARY FEDIAMY MaRCH

R B PP P T PR A B M P P M R R A N P M P A A P P TP R P P A A B P P M R e T R
Sample size 10 g 21
e ags 10 2P0 1350
Median S0 BS54 6T
Mode Q Bag 0
Geomestric mean L4550

Standard deviation 37 2340 2580
Standard error 298 11t Hb4
Mirnlmum i Za0 8
Max 1 mum 2480 F120 11400
Fange 2480 27 &0 131400

0 T T i T o T T g i i T i T T i B e T T T P T P T e T b b B bt T bt T T

. AFRIL May JUNE .
e b b T T T T T R e S T b e F T T T TR e TR T T T T e b T T T e I TR T e el s e Ty P T S TR T e e Tl e Tt
Sample size 2] 13 i3
QVEfagg% 12$Q i?}
Medi an 140 . 255 QFEzM
Mode 0 il OFEN
Coometric mean
Standard deviation 2010 7ol
Standard error 4723 194
Minimum £ ' ] Z2710
Max 1imum &L TEF0D OFIEN
Range H360 2090

MMHMMHHHMMMMMMNMMMNMMHHHMMMMMMNMNMMHHHﬁMHMMMHWNMﬁMMMMﬂMMHMMHMNMHHHHMMM

- " , . W
Table 123 Momthly Summary Statistice of Folynva Greas  for
Seward FPeninsula Folvr yva, Souwth MY in L9977,

JaMUARY FERRLIARY MERTH
e i o o o L i o T s TR R R R T T R T T T T W L P E R TR T e T Tie g T T e E Ea i L P T P el et b e i it e T e Tt e et
GQample size & 15 21
Average 170 - TL7a 507
Madian 2480 G0 0
Ml e 1520 847 0
Geomeliric mean 1030
Standard deviation 2690 &0 F11
Standard arir-ar 1140 e 199
Minimam 0 4738 0
Mast il mum TaLG EEED TATA

FRange Tl 1850 :
FAARAP R A M P PR PP A P P PR R R PP P R P P R P P P e

a1 Yt It BT ek
IRt g F

* _ . - .
Folynva areas are in square kilometers. All peossible area
determinations are used for the calculatiocns.

e . ‘ . ; . — ¢ o
Madian ls sguivalent to median ares in Tablss 44-350,
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Takhle 123: Monthly Bummsyry Statistics gf Folyrva Areas  for
Seward Feninsula Folynyva, Sputh M in 1977,

AFRIL MY JIINE
T T T e e e e e P T R T R T s TR T T e N Pt e T T T P e T T T b b b e B et T TR R T R e T e !
Sample =sise . 22 14 1e
A ag Fa L AT S5
Mad i an &&al 241 I 1
Mode 0 ] OFEM
Geometric mean
Standard deviation 1990 748
Standard erraor 424 243
M4 oL man 8 s £
Mas i muam &E4H0 ZEHP0 OFEM
Range H5EH0 2EFOC

i i i e T e i P o i i T TR T e et i e L P T e T e e g g g b

. L. s - 4
Table 124: Monthly Summary Statistics of Folynvya Areas  for
Seward Feninsula Folynva, NMorth (F) in 1%77.

Japiary FERRUARY MAaRCH
Ik TRt gt T Tl wins Rt T s Ty g T Tt Tl Tt b I e T i T e e b Pt Tt TR T T L e TN R TR TR TR T Tt P T e g E T
Sanmple size 5 3 21
Average I170 1230 200
Median 2480 1180 O
Mode 1520 B4 )
Geometric mean 1020
Standard deviatianr DEID 215
Standard srror Ry 200
Mimi muin e A
Maer i mum 7E10 TATO
Fanges TS0 2470

b T Tt T i T i T P e T T P P b T P T b T R T T T T e T e W T T e P T M T TRttt b g b

SR TL P JLUINE
P g T T T i T T P g P T T T L e P (e T P T it T Tt e T R T T e T b et bt P P
Sample size 23 K 14
ﬁvaraggﬁ 1440 1is0
Medi an - 921 494 OFEM
Mode 1) 0 OFEN
Geometiric mgan
S5tanrdard deviation 1250 1470
Standard =rror 4 430
M mom 0 i 3
Mas i mum GO0 4310 OFEN
Fange =Za 43510

FEAPAEAM MM MR M R P PP AP M I S R P R P M B P U P R P P A P R M M M

Folvnya arsas are in squars kilometers. All possible arsa

detmrminations ars weed for bthe calculaticns.,

bk
i .

Medlian is equivalant Lo median area in Tables 44-50,
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Table 125: Momthly Summary Statistics of Fdlynva areas for
Kotzebue Sound Folynyve (8) in 1977.
JabUaRy FERERUARY MERCH
A [t et o Pt B o e gt L e ot B et el o (e BT P o L P L P PP L P T R R Tt T I P P P
Lz 11 = 15
TETor 0 ]
Pt X 0 £
Mode i i) . 0
Ceometric mean
Standard deviation ERG0 i £
Standard error RRE 0 0
i m i mun i 0 .
Max 1 mum 78560 0 i
Fange 7260 o ]

MMPPMMMFMM MR MMM MMM PP M MM B MR MR MM PR R MR MM MM M

APRTL MY JUME
MMMMHMMMMMﬂﬂVMNMHMWMMNMMMMMHHMMMMWMHMMMHMMHMMHNMMNNMﬂMMHMPMMMMHMMPﬂMMm
Sample =ize 21 1% 17
éveragﬁﬁ &3 48
Median y) n] 444
Mode 0 0
Geomstrilc mean
Standard deviation “g oY
Standard srror 17 vy
Minimum £) £ 1305
Maximum 2IT R EN
Rangs 237

[l b T T T g T A P o P P i Ve g T b T T T s T e g et T T TR R T P i e

_ *
Table 1{2&: Momthly Summary Statistics of FPolynvas dreas  for
Caps Thaompson—Ft. Hope Folynva (R in 1977,

JANUARY FERRUARY . MARCH

gt i i g T e R R TR TR T T TR R TR T A et M PR T TR T T T TR R M i P P i F T T e T i e e g T P T R T T T e e P T
Sample size 15 13 17
meragg 2800 4T 47
Median 15830 i v
Mode LS00 0 €
Geomsbtric mean

Srtandard devizstion 27EO HET . 1Ew
Standard srvor 718 177 34
Minl muam 0 ! (@]
M i mum EA=T=1N 2200 Gl
Fanges TE&D 200 517

MEMMAMFFMMEFMPE MMM MMM MM MM

Folyvnyva areas are in sguare kilometers.,
5 e used for hhe calocuwlatio

i *ff“”.ﬁi.‘a@:itﬁ

o omedian ares in
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Table 126: Monthly Summary Statistics gf Felynya fdreas  for
Cape Thompson-Ft. Hops Folynys (RY in 1977,

JUNE

ot P [ L e P e e

APFTI

AP [ A P P P DA

ettt bty

M

£

SGample

'-‘l W '“lL-.}

~
o
T ek

Median 0 o o
Mode : ) 0 0
Geometric mean

Standard deviation 21 B7E FEEO
Standard error b 234 17S0
Mimnimum W 0 O
M i mum P& : EEE0 2RO
Range Fs 2320 23000

tldaduiel v et Tl b g e T T e T Tt o g T T T TR T T g e T T gt i T T D R R T e TRt s R b

G
MMMMMMNMNMMMMMNNHMMMMMHNMMMMMMHHﬂHMMNNHMMMMHMMN?MMMMNNMMMMMHHMMMWHMMMM
Bample size . 2%
ﬁveragg%

Mezdi an OPENM
Maode DOFEM
Geomatric mean

Standard deviaticn

Standard erroe-

HMirmimuam i 080
Ma i mum ]
Fange

syt Tt T T T T T T e e g g e T T R T T i st T T T T T e e T R R e S e e T T T T T e T e e Tt P

~

*-
Table 1272 Mornthly Swomary Statistics of Palvnva areaz for
Ft, Hope-Cape Lisbuwrne Polynva (8) in 1977,

JARNUaRY FERRLARY MaRzH

R PAPA P PATARTPATA B P A A P [ o el bt T o T P o T ] P e P IR B I B S B S P M M P R M P U IS M MM
_mmpIL slze 14 1% 1&
ﬁveragg% 2973 105 QO
Madi an . l&al € &
Mode 0 0 'y}
Ceametric maan
Standard deviation 244 1463 0
Standard error Dz 435 Ch
Ml mum 0 0 ¥
Mast i mulin 11l 474 0
Range 1110 47& O

1P el e et i b e et e e ey ] o o e e P DT R L A P M P P P TR M I T I R B R P T M A T M P R M M R P M P

¥ . . , .
Folvnva argas ars in sguare kilometers. All possibkle ares

determinations are used for the calculabticons.

T &l

oy
Led o ¥

Ey

v
ilvl
ik

T g el o] e M g, L E -
Median 1e eguivalasnt bo = .
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127%:  tMormthly Bummsery Statistics of Palyvnva Areas For
Ft. Hope-Cape Lisburne Folynya (8) in L1977,

450

it e
Tabie

AFERTL Sy SN

1““”!ﬂ“WW!PHﬂP%ﬂif““““"“P‘ﬂ!T“FU“PHM%PH“FWf“ﬂ1P“ Ilhﬂ”WMﬁwHlFﬂﬂhHﬂWPH“VH1PH%?H%FW4FH“PﬂﬂFHﬂWﬂ%Pﬂﬁwﬂ iy

: 4 El 2

of &z L1240 BT
Mediaﬂ 0 i NN I
Mode . " i 1150
Gecmetric mean FEEG
Standard deviation 1473 I3 TR0
Standard error I3 TE2 1&70o
Minimun 0 0 Z02
Flax 1 mum S04 12700 EEROOO
Fange S04 LZ700 ZET0

g S g g g T U P i T i o g T ] R et it o e R b P T P o T

JULY
pMPMM MMM PP MM R EPR A M P PP M DI PP PP MM P T
Yample size =%

Average |

ﬁadiag£* OFEN

Made M

Cecmetiric mean

Standard deviation

Standard zriror

Mini mum 2180
e L mam COFEM

Range
MMMMMMHHMMNMMMMMMNMNWMMMPMMHWMMNHMHMWMHMMMHMMMWMMMﬂHHMMMHNNMHHWFMMﬁFﬁM

#®
istics of FPolynya Areas far

Table 128: Momthly Summary Shat
P Lay FPalvnwya (T) i L1977,

Cape Lisburne o

JAMNUGRY FERRLIARY ME&RCH
u T e Db T R R TR T TR T M w i T T e T L T e T P T e T e e T f i i R S T R R TR b wt et
Samples size 11 14 21
Average . D210 &34 187
Median Téé 0 i
Mode 0 9] ' 0
Geometric mean
Standard devialion B latwls] 15260 41&
Standard error 1670 417 91
Mo mum £ i 0
Masd 1 muam 1RZ00 H&40 1440
Fange 18200 S&HA0 1440

bt T T e e o T T T i T s P e TR e M e bt Tl i Ee T T Rt t s b e I T T T R TR T

¥l

1]

!'c, vy a areas arsz in souerse ilomesters. All possible arsa

detaerminations ar uaed for bth

i

!T;‘

CFedian i souivalent bo median area in
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Table 128: Menthly Summary Statistics of Polvnva Bress for
Cape Lisbhbwns to PL. Lay Folynya (T) in 1977.

AFRTL MY JLiNE
PR AR PR M P M P P P AP P R P P M B A AP P M P P MR
Samnple sir= P : EE

Frw e

Med i O THED
Mode L F7EO 4110

Geogmetric m2an &HAZ0

Standard deviation 212 40750 71490

Standard error 173 Tal 1450

Minimuam i 1350 o

Mas i muam 2&F0 132800 ZEOG0

Fange 2890 12400 ZE0O00

FHARRIAMPA P P R M TR AU A MM A M M P D P e R DA DA P I P P I I I R M

JULY
] T T P R e e e et R P TR T TR T PR R VR P e e ] i i g i T T TR M N TR T TR B R T L R TR T TR T TR T e TR R R i b N R
Sample size a9
éverag§%
Medi am IFEN
Mode OFEN
Gmometric mesan
Standard deviation
Standard srror
Mi i mam 21400
a1 mam OFEM
RKange
(i i T i T T S LT T T i T T T g S e T P T TR TR T P T T b b b T T R e Tl s i ety B B e T T T

#
Table 12%9: Monthly Summary Statistics of Folvnva é&reas  for
Ft. Lay te Icy Cape Folynya (U) in L9277,

JaMURaRY FERRUARY MaARCH
hditintitinidintyiaiviubatulaiutis il et s i st il bl A i Bl et T e T Ee B S T T e e B e g T b e g P R

Sample size 12 i4 a2
Qveragg% 4510 1570 138
Median 15340 i i
Mode ] 0 3
Geomatric oEan

Standard deviation L1480 2360 250
Standard error 1770 THT TS
Mirmdmum O Iy I
Mase i mun ) 182200 RLHI0

Range 18200 FEE0 L4
PP R PR P e A I R P MM P e PP A A BB P P P MT P P EI PM PD P TY B M M P

i

', . .
Folvinva argag ares 1in eguare kilomsters. 11 possiblie area
iy i f

determinations umad for the calculations.

Tanles

toy omedian area Lo
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Table 12%:

4 et

ample size

P mye

M
tem i,

Mads

Geometric mean
Standard deviation
Standard srror
Mindimum

Mao i mum

Fange

T i Uit g P T TR g I P o i T g B g g i T g P T TR g b (o e e gl [

AR T
AHHNHNHNMMMMNMHHMMMMMMMMMNMNMMMMMHMMMNNMMFMMHMMMHMMHHMMMMMMNMMNMMMHM

JuLy
PP PP MMM MMM MMM MMM P

Sample size
P i & "‘QQ«,
Madian

Mode

Heomebric mean
Standard deviation
Standarg arrror

Minimam 21800
34 L mLLm F
Ma GFERN

Hangs

MMMNMMMMMMMMMMWMMHHMMHMNMMNMMWMMMHw

Table 13703

JEMUARY
gttt T T R G

P B B b DAV P T L B P A P B ot P T i )

12
4310
1630

Sample size
ﬁveragg%

Mecli an

Mode

Geomstric mean
Standard deviation
Starndard error
Mindmamn

Mas 1 muam

Fange

*‘1?‘“‘”!“‘1‘?]"!]"'1“!]' FMEFPIMMERE MR I l!”?i"'?"*I“'l&“lI"‘I"Ii"ﬂ"{l"ﬂ"il"‘!I‘H"1'IE‘1E*IMF'H"1I"H“NI‘zI"‘I|"H‘”i"E””"”"*”"*"‘i““"’”"ﬂ"‘l’i

LI

Fm]ynwﬁ areas are in sguare kilome
for Ehe

determinations are ussd

W

Pan iz squl

Monmthly Summary
Icy Cape to P,

ST W

Cape

Monkhly Summary Etatiatics o

2 b R for pees T ':—-.";
F+ . L& ki Ly LY [

Stati
Barrow Folvnva (V)
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12804

1E200
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Folvnva ﬁrﬁqa $ o

) oin 1F77

JUME
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1730
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ZEOG0
D000

thi e i i i e T A e T L et
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el el
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Table 130r Monthly Summary Statistics aof Polynyva Areas for
fey Cape to Ft. Barrow Folynva (V1 in 1977,

APRTIL MY JLINE

FARAMMY AP PTEMPA BAR P I P P PP PR PR B P A R DA P I R P AP P PA MM

"o ot [EASEINS

Avarage, = =iRl e LOEG
Mediarn £ TGO o
Mode i TI40 <
Geometric mean & 100

Standard deviation 23834G 4180 19460
Stanmdard crror 188 =6 408
Minmd mum i) 1732 0
Max i mum 2730 13800 &H170
Range 2720 1TH00 HE70

vl b Tttt o T T P e T e e e b i P e e T P T e e T 2 g i P g T T D Bl R M g R B b

JULY .
HMMMMMTMMMHMHMMMMMMMMMMMMMMMNMMWMMMMNHHMMMMWHMMMMMMHMM
HGampnle sizs =
Average
Median 2010
Mode
Gzometric mean
Standard deviation
Stamdard areor
M i mam 0
Ma 1 miim QFEN

Range
PHAN MM PP M MMM PR B MR P R PR MM P MM MM P M P MM

Tabhle 1T1:

Momthly Summary Shtatistics of Polvnva Arsas for
Chukotst Peninsula F dovrya (WY in 197V

JERLaRY FERRUARY MARCH

PP P A A A P P B R P P P L P B A P P B P P A B I P I P B B P P P ] PP P B B B
Bample size 2 o 17
Gverage 0 ) - )

. TR . . -
Medi &n 0 0 0
Mode i £ o
Geomatric mean
Standard deviation £ 0 )
Standsird error 0 ) 1
Fird mum O O I8
Macd mum ] O O
Fange 0 ' 0 0

bbb Tl G ai f t a E et e T e P T L T e T e e e b T ot et it g e e T b g T R e e b e e b e et e B

El

Tolvrva arsas sre in sogare bilometers. 4811 oossible aresa
deterninations are used for the caloulations.
kN . . . . .
Mediam e sguivalent to median arss o Tab
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Tabhle 313 Mootk Bummary Htatistics of Folvnya Areas  for
4

ek Ferninsula Folynva (W) 9in 1977,

1wy
- (1

Chuko

Lot d

Tl FaY JURE
M PMPMP PP TP I P I b A v Pt o et A b e o] P A P P L

P

Hample size

ﬁveragg% . ¥
Median 0 i OFEN

Mo-de i o OFEN

Geametrri c mean

Standard deviation O 1060

Sta ndard sreor 0 40%

Mimimum 2 ] 1780
Maxi mum i ZHF0 COFEMN

Hange 0 2HFO

MMIPINIAMMZL 12T PEFF TP MMM P b et et bl M b T MBI B ML Dot 10 b T P M
* )
Folvnya areas are in squars kitometers. All possible area
determinations are used for the calculations.

5 .
)

Median is Tl val er o media rEa 1 ables 4430,
Med I3 eud lemt + needian ars 1 Tabless 44
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Table 15323 Momthly Summary Statistics of PFolvnva dreas for oh.
Matthew Island FPolynvya, South (A} in 1979,

JabiaRY FERRLA&RY MARLCH
| el e e e LT T T e T b b b b T T T T T b T i i i g B T L R T S TR R M T T TR R i i b b R b
Sample sizs b 13 13
ﬁv@raggﬁ OFEM OFEN
Meddd an OFER N R I
Mode OFEN ' OFEN IR
Geometric mean OFEN OB
Standard deviation O3 0
Standard srror Y O
Minimum OFEM OFEN T )
Flas 1 mum QFEN DFEM OFERN
Range £ £

P MNP P P M M A P P M P I D T R P PR PP B 3 DM M AP P B R M

AFRIL MAY JUMNE
it bl Tl e T T T M T TR T T Tl T T T T et T P T e R R e T e TR R R M T g T e e e B I T TR T e e e T e e e o
Sample sive Bith a1 0
ﬁveragg% OFEN i QP ER
Madl an OFEN OF R OFEN
Mode QFEN DN CHE N
Fmometric mean OFEM ’ OFEN [
Standard deviation 0 »: o
Standard srror ) O 0
i mnd mum OFEN OFER COFENR
Mast i mumn QAFEN OFEN FEN
Ranges 0 0 8]

T i i P A P T b T e P T P T e B T g T L T T TR R R N T i W T e e e T T e T e T M TR TR A

. - —- . . ks .
Table 1375 Mornthly Summary Statistics of FPolvynva freas for St
Matthew Igland Faolynya, MNMorthk (8) in 197%.

JEMUARY FERRUARY MR
P MBI T T P T DA PR ST I (A DT PATA DA A P MMM M BT L P D Pt it e P o
Sample size b i3 15
ﬁvaragﬁ% OFEN
Median CFEN QFER OFERM
Mode OFEN DFEN OFEN
Gomomebtric moean CFEN
Standard deviation 0
Strandard sryor Q
Mirdmum OPER 0 g
Mar i muum QFEN OFEN e
Fange 0

I LT E R e B I T e R Tt I et [ T e T I L T T T R e M e R T Bt T e

#* . . .
Foalvnva as are in sguarae kilomebters. All possible area

are used for the calcwulations.

Median s gouivalens o smedian area 1in Tablas 434-HO
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Takhle 132: Monthly Summsry

Matthew Izl

Ea b R T st B i Bt i g i b i e g T i W e st i i E e Rt M L B T R T T B

Median

Mode

Geometiric msan
Standard dewviatiagn
Standard sr-or
Mind muam

Meas i mum

Fange

bbb b VT Dt TR T T L e T it i o e e L L T T D e T T b T R i e i e Tl i it gty e b a T e Tyl

and Folyny

BERIL

GFEM
QFEN
OF
o
]
OFEM
GFEN

]

Table 134: Manthly Summary
Lawrence Is=sland

Sampile siz
Hwernggﬁ
Madian

Mode

Geometric mean
Starmdard deviation
Standard error
Minmimum

Mau d mum

Statistice of Falyvnva |
Morth (R

Statistics
Folyvriya,

My JLIME

=i
OFER
OFEM
CAFEN
OFEN GFEN
i [
s 0
LR {JFEN
OFEN OFEN
0 £

. *
of FPolvynva Sireas for S5t

SEouth (DY in 1979,

JAnUARY FEBRUARY MARCH
MMNMMMMMMWMMMMMMMMMNMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMNMM
= 17 17
OFER SaT0 2340
OFEN 26840 SR20
OFEN 0 2180
OFEM 24E0
) 140 2010
0 751 ' &g
OFEN 8] 13
OFEN 10200 glign
¥ LoD L2990

Range

by b e L T T et P M B e T R P TR T Tt DT T B TR T T b i i e T T T R TR T T L L e T

FIMMPAPHA PR BT M M P AT

Sample zize
gumr:gP

Median

Mode

Feometric mean
Standard deviatian
Standard error
Mirmimum

Bz i mum

Range

L b T T T Tt b T M T e T TR T b b s T P e el it L T T b T P T s Tl P i L P T TR S T

B .
Faolynya areas are 1n sgQUare

ARRTL May JINE
i T I T T e R M T T e e e e P T i R e T e e R R e R Tt T T
14 i S0
OPEN OFEN
13200 OFEN OFEN
OFEN OFEN QFERN
=ER DOFEN
] 5]
1 0
2420 QFEN DFEN
OFEM DFEMN R
i) )

determinations are used for

e

Median is sguivalent

o median

ilometers. £l
the calculations.

I possicle area

in Tables 4450,
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fable 13%: iHonthly Suammary Statistics of FPolynva Arsss  for St
Lawrence Island Folvnya, NMorth (E) in 1979,

JRE LY FeRRUARY MéaRCH
e s i e e TR I g TR T T T T At F e g e T P P T TR S T i | S e e T e e T e T B e R T e e B e e P [ R T T
Sample glizs & ‘ i 1
ﬁv@raggﬁ L1276 ' Fiol
Median = ialntels) 0 0
Mode OFERN ) o
Gepmetric mean
Standard deviation 2210 2EE0
Standard ervoar 570 &2
Mindimum 9] O O
Max 1 mum OFEN DEEO F A
Range 5320 FAOD

HMMHMMMMMMMMMMMMMMMMMMNMMMMMMMMMHMMMMMMHNNMHMMMMMMNMMMMMMMNQNMMMMMNMMH

AR MAY JUME
e i o T i o g i g g T PP e i o g T T g e i e B bt b e e T b L b g

Sample size 14 A1 RLN]
ﬂveragﬁ% FER CGFEN
Median 0 OFEN OFEN
e T OFER Wi
Gaometric mean OFEM OPERN
Standard deviation 0 )
Standard srror 0 O
Mimimum Y OFEN i=d=g
Maw i mam OFEN OFPEN aFeEd
mange g )

a1 g T R it e o e T ] e T R s T g P T e e e i g e P T e e

. . ®
Table 1i3&: Monthly Summary Stabtistics of FPolynva Greas  for
Munivalk Island Folynve, South (G in 1979,

JAMUARY FEBRUARY MAaRCH
P EA v T T T T A B I R e P A P P P M M L A M D R R M P M
Dample size bl 15 1&
ﬂveragg% COFEN 1780
Median QOFEN 1130 2Ea0
Mode OFEMN o OFEN
Geometric mean OFEN
Bhandard deviation 0 1970
Standard srror £ 09
Mirimum OFEN O a7 4
e L mum OFER HPEN CFRER
Fange O S50

MMM P P MM S R R M MMM MM MR M P MM b

¥ . .. o _

Folyrhnva arsas are in sguare kilometers. 4l possibisz arss
k ]

determinations are used for the caloculations,

e . } ) ‘ . . B} . — .
Mgl an 1= ecuivaeleant bo mpedian ares in Tablese 4450,
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Table 13&6: Mont ikl

Ml vals

PP AP AT M P P M

Sample size
Ay R A

e

Hadil an

Mode

Ceametric m2an
Standared deviation

Standard error
Mirimum
Maximum

Fange

SLUMMmar Y
Ieland Folvnva,

R I
At

Y

el

MEEN
OFE
QFEN

IEEN

0

3
OFEM
{FEM

0

MM MMM M

. #*
Statistics of Folynva Areas
South

(G in 1979,

AR
e g

CER
OFERN
FEM
OFEN
0
£}
GEER
DR RN
O

+ o

SUE

aEN
GREN

OFEN
OFEN

OFEN
OFEN
(8]

AP PHAM P PP I I

Tt b Tt w T o T b e T TR i R i T T P e it sl i e T e B b M DI e I A B T s P

Table 137 Monthly Summary Statietics of Folvnva Areas  far
Mumivak Istand Folyvnowva, bMorith (H) in 197%.
JAEMUARY FERRUARY MAaRCH
HMNHMMMMNMNMMHWMHMMMMMTHM”MWﬂMHHHMMMMMHNMWMMMMHMMHMMMWMMMMMMWMMMHMHHHM
tample size = 15 14
Averagg GFERN H451
Median IR 0 )
Mode FEN 0 0
Geaomzhric msan UFERN
Standard deviation ) 1&5&40
Standard error i 433
Minimum CHEM Ly €
Macs i mum OFEN S515G OFEN
Fange [ 5150
MMM P PP P P P PP i i ] P g i"’“{M“’! MMM DA P MM I M P M I P M
ArETl MAY JUMF
el b e et e o o b b L T T TR M T T P T R R S R b b P L e R W P i T [ e e e e it et I g T T e R R M T
Sample gize T Z1 Ay
ﬁx@rwmk* OFEM Oz OFEN
Median CFER DFEM OFEN
Mo OFEN OFEN OFEN
Ceometric mean OFEN PR CIFEN
Starndard deviation 0 Cr oy
Standard erroar o i 0
M1l muam OREN OFEN OFEN
Maximum CFEN OFEN OFEM
-t ) e i i iy

ﬂwHMHMMMMMMMMwmMMMMMMMMMMMMMMMMMMMMHHMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMHMM

TPolvnva arsas
determninabions

are in
S

B

Meciarn i

S QUIRI S
used for hkhe oslouw
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Table 138: Monthly Summeary Statistics of levﬁyq freas for
Cape Homanzot Folynya (I i 197
FEBRRUSREY MR

FMEAM MMM PP A P AP R P b D R P

N 2l L
SWErage 7
Median BATO TG0 AS=0
Mode 1310 0 OFEN
Gaometric msan
Stanmdard deviation FETO
Standard error 780
Mi ol muam : 1310 O 0
Mas i mum OPEN 14200 OFEMN
Fanges 14200

i i T U g L e i o g i i e o T e e g R

AFRTL FMaY S JUME
MWNMMMMMNWMMWMNVNMHN1PMHHHHMHMMMNHNNMHNHMNMMMHMWHMMMMNWMMMHMMWWP

MMM

Sample size 0 Il L8]
Average . ' OPEN UPEN GFEN
Maedian CFER TIREM Gk
Mode OFEN QFEM CIFER
Geomebric mean OFERN OFEN OFEN
Standard deviation i < 1
Stanmdard arror ) 0 o
Mimimuam DDEN OFER RN
Pasd mum FEN OFEM OFEN
Fance O 0 O

e g i T i T g B g T o e T e e T P T e B b b e e T s TR T I B i T ]

g - = - i i . #* i
Fakle 137 Momthly Summary Statistics of Folvmva Sreas  for
Yubkon Delta Folynva (3 in 1979,

JAMUARY FERRUARY M CH
b i T e i e et b e T T T T e e e b T et e i e e e R e Ut T i P e T T R R T el et

Sample sir= 4 7 14
Avearag £ 25 g1z
H%diagg% 8 0 W
Mode 8] O 9]
Geometric meEan

Standard deviation 0 1680
Standard error 0 45370
Mimimum 0 €
Macs L mam 0 4T

AT

Fange ] 57
FRPAR P R A B B e P R T R e S A B P P P T I T P M Bt B v e e B P M R M P M P e R

PRI T
fivivibg

.
Folvnva arrs 211 possihle ares
detarpinaticons are wsaed Fur e

o
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Takle 139:
Yukon Delta Polyvnve (J) in 1975%.

T MAaY
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= = Sl

GFEN
LFEM
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Mimimum 1120 AFEN
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Monthly Summary Statistics of Folyvova Areas
Mortor Bound Pelynyva () in 1979,

Takle L40

‘ JaNUARY FEERUARY
TR TR R

Sample siz 7 . Z4

mage RS, EADD
Medi am 170 THE

Mode 14357 £
Geometric TArn

Standard L
Standard eryror
Fird muam i} i)
Mas i mum FEIA0 178600

LR | T i

Range 7 7 &

140 47 S0

1050 FT0

. . %
Monthly Summary Statistics of Folwvnva Oresas

£ ar
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BRI U P P P P B
REW]
OFEN
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€}
)
OFEM
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8]
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tor

MARECH

PV MMM MMM MMM MMM MR MMM MMM M

-
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A A s

= B b O O
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L oe L0~ 0 08

S e I e o
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i

1O

AT T e W P T T g T T T e S g i g e T T

FAFETL M&Y .
ettt s Tt i il i b Pt e Tl Tl T BT P W S LT L TR T T TR I Rt P T P R e T T

ammle Sloe 25 31

OFERN

A
fvmr age
RYETA

OFEN
OFEN
OFEN

16600

GFEN

Meadian
Mode
Geometric mean

Shandard deviation 0

Standard sryar {1
Mioimuam Z0dD RN

Flae 4 mum OFERN

Ranoe )

R e I IR R

T

PP P P A o o]

il ometers Bl1 possiblse
tie calaoulatiocns.

Median e souilvalent bo median ares in Tabhlies 44-50
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Fices of Polvnva freas  for

Takle 141: Monthly Summary Statid
Mome Folynya (L) in 3

JAMUARY FERBRUARY FaRcH
e M T e T T T TR T R e e e e e e e e P e P T e e T e e P e e B e T T T T T T T T T T T e T T Tt P T g B g |
Sample size =] 23 1&
Averagg 209 17460 &H420
Median 22l 123 7040
Moyde vl 18 4540
Geometric mean Zgagn
Starmdard deviation SN A7 40 4940

Standard error Z212 zag 1240
M odomam 8] 0 =14
May i mum 1320 1 7&00 ) oS00

Fange 18240 L7 &00 1EZ00
Tl R il B b T T B i i e T e e i g e Tl e

AFRTL May JUINE
PP P P P PATA P P A P P P M M M I A A A M P T P P A P P P P P P I P P e
Sample size N3 1 30
évaragg% G OFEM
Madian &S00 CIFEN GFEN
Mode OFE GFEN DFERN
Geometric mean OFEN O ER
Standa 3 Adeviation S 0 3
Standard error i O
Mirimum b7 GFEN OFEN
Fla i rmuum TR ER AR CiFER
range 0 £
b b R R P P R e i Rt Ve Vit L LS T TR TR T TR e et e T T T S e et I s T s T IR T e et R e e b i R e T

s i AR A

Tabhle 143: Monthly Summary Shtatistics of Polviova @
Seward Feninsula Fglynvya, South My in 197%.

JaNUARY FERRUARY MARCH
PP MMM MMM PP B PP M MDA PRI 1 A M A SR I P PR M M AR
Zample size 3 2 22
average. 1070 1500 TR
Median as41 i 170
Made s o 1690

Deometric mean il
SGtandard deviakion S0 2EE0 ALY
Strandard error S 455 . TaE

M1t mum
Mawd muam

Farnge

S

MM DA PR P P M P PR A et
A
e ares
k3 . .
dmdiarn is soguivalernt bto smedian area in Tables 44-50,



Tabie 1432: Momthly Summary

Seward Fenimoula

AFRTL MEY JLIRE
bt ST e T P T T TR T T e T e e Rt i T s T T el P Tt i gt b L e T B R D TR TR F T T Rt T P P T P T
Sample size 22 1 20
Averagg% : OFEM GFEN
Madi an 10800 QFERM OFEN
Mode QFEM OFEN OFEN
Gesmetric mean CFER PR
SJtandard deviation i) e
Standard =srror ) 0
Mintmum 0 CFEEN OFEN
Max i mum OFEN OFEN OFEN
Farmge : © u
PP A A P PP R MR AT B PP AP I A D MM A A M R p A P M B PV T A P M

Table 1478 Monthly Summary Statistics of Polyvnva Areas  {for
Seward Faeninsula Polynyas, dMorthk (B} oin 1979,

JENUARY FEEBERUARY MaRCH
by by bl Tt T T TR ] i b bt T T T i e T e L T D T R T T e e B T R T T e R F I e TR TR TR e T

Sample size & =25 21

ﬁveragg% g13 1470 RI20D

Median 7EE 0 1770

HMode 412 i 15690

Geometric mean 628

Standard deviation &3 2240 15620

Standard srrror 248 448 Rt

Mirmimum 159 0 %

Mase i mum LFED &% &0 HOA0

Rarge 1760 &P AT HOGG

PP AR PR P I SR MM PP MR M I P AR P I P MM PP M R B P DA A M P A P P R b P

BFRIL MAY JUNE
[Pfit 0 (P pA A PR PARA S Rl ] A P I P P L B A A P I D P P AR B M M P PR P M PP P T L I P i
Sample size = Z1 0
AVEIrage OFEM OFEM
Mediamn 10800 OFER OFEN
Moda OFERM OFEN CIFEM
Geomatric mean FEM RERN

Standard deviation i e}
Standard error o e
Minrimum £ OFEMN OFEM
Ma i muam FEN P E LN
Range 0 0

AN PP MR AR T DA DA PR I MM E R MM P D P PP M A A R P M PP P R P R MM P R M AR

zoare kil omet B 11 poesible area

for the caloculatbtions.

45 mem 4 omr e s wsem T s G pmd A e e oy g T o e g £l B
Hoarm im owmoulvalsnt bo median arga 10 Tables 4400,
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Table 1441 Monthly

JanIaRY FERRUARY MAaRCH
BT P P P E P AR I P A P P T M B B S T B P PA DA N 1 PR A R P A A S I PR PR PR P SRR P B A DA A P P IV M R
Sample size 4 25 Z5
Qveragg$ 27E 1870 127%E0
Median 7 1070 6528
Mode i ‘ ) 0
HDeometric mean
Standard deviation Ta5 1740 riataly)
Standard error ey o2 a0
Minimum O ] 0
Mz i mum 1490 4o GEHO0
Range 1490 TOA0 FAHO

MEAEME MMM MMM P PP P DI I PP P PP P MM P

ARRTL MY JUINME
P8 PP I P P P A R A P 2 R R A I VT P [ P P ot it St g o ot b o P o e e g P T e b o o Pt o e o b o et Do o i
Sample =izs 21 23 6
ﬁu@rag%% GFERN
Medi an TaéE 1170 OFEN
Mode O OFEN IFEN
Ceonstric mEan Urehd
Standard deviation 0
SGtandard sremor O
Minimum 0 g5 O
Mas 1 muam OFEN (FEN OFERN
Fange 8]

iy TS TR T TR R et bR v i e T el e wiv by D et T Tt G g U T N P T T e T T e Tl !

Takle 143: Monthly Summary Statistics of Folvinva Aress  for
l\-‘&

Cape Thompson—-Ft., Hope Folynya (R in 1979,
JaMUARY FEERRUARY MaRCH
PR PR P AR M PP P P M B M M M MM P P M P T P R R PR DM PP R A
Sample size E e 1=
Average 11860 1350 2870
Medi an 0 s EO00
Mode 1 0

Geometric mean
Stamdard de s i G
Standarg syeoar

M mum

Max i mum

i



I
i
Tanle 145 .
AFPRIL My JUINE
hiel gLt Tiiv bt ity b IR T (T B G TR T TR T AP A I P P A A P B A P P T DR A P M P M
Sample sice 14 20 0
ﬁveragg@ 2T
Med an S040 1420 BFEM
Mode 0 OFEN OFEN
Geometric mean
SBtandard deviation
Standard =srror
M1l muen : £ T4
Mas i mum &H140 GOFEMN GFEM
Fange S140
i T TR R T R T e A R bt P T TR T T R TR T P P e T T e Rt Tt i e R F T T TR T e e T T
Table 14&:  Monthly Bummary Shstistics of Polynva éae:gw Tar
Fi. Hope-Cape Li e Folyriya (5 i LRTY,
JabUIARY FEEBRUARY MR
MMMMMPMMMMEEMMAETE MM PR P PP PP P M MMM MMM MMM P M R P MMM P U P P M
Sample EiZE 21 ig 2
average . . Gt 170 IE
Median 0 1880 278 a
Mode 0 o
Geometric mean
standard deviation L350 1160
Standard error GaB 5D

i evd mum
Ml i mum
Farngs

MMﬂMMNMMMMMMMPﬂMMNMﬁMMMMNMMNMNMMMMMMMMWMWHNMMMPMWMMFMMMMMMM”MMMMﬁ uliisin]

AERIL MEY JUNE o
PN MM E MMM MM R P P T P MM P AR P M P T R P M F PR M M A PR PR MR MM M M M MM
Sample size 12 =4 RN
Average 143 7O
Median ‘ 126 A9g DFEN
Mode i i OrFREN
Ceomatris msEan
Standard 144 2=7
] A 171

Lnmuim
3L ML

THB0
eI a Tt T i Il e e T e L S R T L e L T e R R e ST

CMEddian is
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Table
JENUIARY FrpRUAaRY MAaRDH )
R A P A 1 e B Dt 1 D bt e ot ] P ] P g T ] T T T P P R L B DA P v P P P MR I P I B L L P L pa p P P P P e Pt
Sample size 1 20 23
AvVeErr age 120 1&70 ’ 1540
Madian ' 1410 1850 L4E0
Mode o ] £}
Geomeltric m2an
Standard deviatiaon AEc L4
Stardard arror 1530 =i
Mimd mum 0 e
Flasd 1 mum 15800

3 J-’]il)
MHNMHMHMNMNMMNNMMMMMMMMMNMHMMMMMNMMMMMMHWNMWWMHHMNMWMMMHHHNMMMMMwﬂﬂﬁﬁﬂ

15300

BFRIL MY JLIMIE
gt e s e e e e e T T TR R R T T e e e T T R R PR e L TR e R R R R G TR e g R b e b B L T T
Sample size Z1 25 Pt
Awvera B BED DHP0
Median 470 EZAO OFEM
Mode it 2TT0 QFEN
Ceometric mean SERD
Standard deviation TN 5750
Standard srror 4730 1130
i mi mum 0 s 8]
M 4 musom FR00 ELRNANTE) OFEN

Hﬁnuw FEO0 ARSI

A MMM P AR AP A MBS P P R M MMM PRI MM M

Table 14&5: Monthly Bummary Statistics of Folynya Areas 4y o
~t. Lay te lcy Cape Folynvya (U) in 197%.
JHNUQRY FERRUJARY MARCH
HMMMMMMMMHNMMHMMMMMHMHMMMMNMMHMNMMMPTMMMMMMHMHMMMMMMMMMMNMMHHWNHMMMﬂM

Sample Size 5 18 =22
Averge | RE20 o732 L&a70o
Median 0 0 1E10
Mode ' 0 0 0

Geometric
=stancard
Stancdard
Mini mem
Mans 1o muam
rangs
3\,‘-!?‘:1?‘.-"?\‘! A
) bz

iEE &Y ER



Table 1400 Moty

Py Lay

AFRIL My GLIME
P P P MWM;MHMMHMMMMMMMMMMMNMMMMMHMHMMMHMMMHNMMMMMMMMMMWMﬁMMMMHMMMH
DJample sizs 1e 25 21
Qveragg@ 1820 4350
Median = 14730 67 15300

Moyl e i i OFEN
Geometric mean

Standard deviation 2OA0 &HEF0
Standard error AdT 1220
Minimam 0 i i
PMax i mam LTG0 2T O DOFEN

Fangs FRO0
HMMMMHMNMMMHMHHMMMMMMMMMMMMHMMMMMMHMMMmMMMMHMMM&NWMMMMMMMMMMMNMHﬂMN Higlid
— - . . - 3
Table 149:  Monthly Summary Statistices of Poalvnva Aress for
Tey Zape to Ph, Barrow Folyvnva V) in 197%.

JabUARY FEERUGRY MAaFCH
M A P PR MR P P P AR P PP P PAR AR AR P PP P I M P MM P P M R

Sammle slixe il 13 =
Average 2550 S8 1170
Median 9] 0 £}
lode 0 . ) ']
iEametrlic nean
Standard deviation 4EEG 1440 1480
et s or 1 dd0 R Yo 377
i m o mum 0 ] )
Mas i mum 15800 V)
Fange 13500 4410

ettt Pttt P T T et T P W T s T T P T g T e T R b b T b T P e T e T

BPRIL Mey JUNE
LT b i i P i g e T o g o i P e i g gl e o i L T T et e T T F T

Sample size 18 av =1
AivEim ag 1adbo TF4LD il aee!
Median 54 AH7T 479
HMode ] i} 0

Ceometric mean
Standard deviabtion

Landar o seror

Mlnxmum

Laﬂg@

PR

PR M b et e

Z
i

\.ll'-.il ils.“\dh‘i
H

A E s E L Hilometers., ALS BT
determin are used for “Wm Fﬁthhﬂﬁiﬂﬂﬁn
s
Macran 12 sauivalent to median ares in Tables
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Table 150 Morthkl
Chukotss

W Dumimary
Fmrinl sula

JAMLIARY

MMMPNMMMMﬂMMMMHMMMMMMMMMMMMMMMHMMNWMMMMM

Hample siz & 15 i
Svearageg eI G310 188
Median 0 187 : 0
flode O 5 0
Beometric mean
Standard deviation SED TR T
Standard ervor D400 188 120
i md mum . O o 0
M muLm 1 EEO0 200 1713
Hangs LZ&00 2700 170

T e o i e P T i B g g Ve P T T it e ] g el g e

AFRIL Hay WF LI

P PPN P BT MM P M MMM IR e e S b P R MR M M MMM M R MM
] z=ize £ i 30
ﬁvmraum D
Madian v 0 FEN
Mode ] 0 GFERN
SGeometric m=an -
Standard deviatian W
Standard srror o
Minrni miaam " 0
Manimum i N

."')

€

Rang

HMMMH' PR I R P P AT R P R I D P I I M PR A P i M P

Table 121:  #Menthly Summary Statistics m% Folvnva &rsas for
Anadyr Gulf Folynya (¥: in 1

CIARMUARY FERRUARY MakRCH
MNNMMNMWHWMMMHMﬁMMMNMMMMHMMMNHMMMMMMNMMMMMMNHMMMMMMMMMMMHMNHNMHNMMHHNM

Sample wlie 7 i s
Sy Eim &G € TRAG 2370 SOED
Madian 2640 IS0 Tigo
Modie . 2280 7R AT
Gmongtiric mean 270 EEEO
Standard de kol Bwln: DS

Standard srror Bav

!El:lmum 1450 o

H i G1E0 EEe0

&470 5390
PP AP MM PP M P

Qreas ars 1in

S R

is eguivalsnt bo median ares in Tables 44-50,




Table 189i: HMornthly Summary Statistics of Folvnyas feeas for
Sradyr Suld i im AT,

AFRIL
MPAM PP P M MM P P P Pl P A P P 0
Sample size 17
ﬁve&aggﬁ 1????
Mzaian 15600
Mode 14300
Geomebrio meal 1373018
Standard deviat
Standard srror
Pirmimum
Mar i mum
Ramge
e LT e e et e T T TR T e T T T e M M Tt P T T R

ot |

o

-

54100

are in sguars kilopsters. All possiole area

¥, ,
ol vy a il
are wsed for the calculations.
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Tatzle 1392: Honthly Summary Shatistices of Polynyva Areas for Bt
Matthew Island Folynya, Soukh (8) in 1983,
JAMUARY FERRLIARY MORCH

R T U e T R e e e e Bt T T T L e ST G R D B e T R T T M e Rt et gt

Sample siza ]
Aver ans OF
Median {FEN
Mode CIFERN
Geometric mean RN
Standard deviation it 453 2290
Standard error ») 186 TEE
Find mum O £} 0
Mas L mum OFEN 14530 T
Fange £ 1420 THE0

bt bty Bl b e T E T T Tt e T T e T e i P I TR T T T it R et it o D T T T R T T T R TR R B R R e e

AFRTL MAY JLINME
FFMMMMMFAMM MM PP R P M P M PP P MMM PP M U A B e e P
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SEVENTH QUARTERLY REPORT
July 1, 1987- September 30, 1987
OCSEAP Research Unit 663
Contract #50ABNC 600041

ACTIVITIES THIS QUARTER

1. Assistancet o OCSEAP Investigators. Wal t er Johnson, Sathy Naidu and Jim

Raymund (RLJ 690) conducted a cruise aboard the Surveyor in the Chukchi Sea between m
September 17 and October 8. This RU provided support to that effort by monitoring - i

NOAA AVHRR satellite images as they became available during this time and prg§ucing

high quality photographic prints of the scenes which maybe of value to their study. It is
anticipated that some of these images will be analyzed digitally in the future to show
patterns of temperature distribution and suspended sediment in the region just north of
Bering Strait. A high-resolution SPOT image was al so acquired showing suspended

sediment in the vicinity of Kotzebue.

At one point, when the surveyor was located at 670N, 168012°W, we contacted

the field party to give averbal description of theChukcehi temperature regime as ;M’Q
Vit

Q.S—%SH\Q!

interpreted from NOAA thermal band imagery.

2. Polynya Analysis. Having completed our preliminary statistical analysis of
polynyas, we are NOW beginning an attempt to correlate polynya size with extemrd
factors, principally wind and temperature. We think that it would aso be useful to be
ableto look for correlations with currents. This would seem to be particularly important
in light of Dr. Robert Prichard’s recent work performed for the Minerals Management
Service and reported at the recent conference on Port and Ocean Engineering under
Arctic Conditions held in Fairbanks. On the basis of buoy position and current (relative

to the buoys), Prichard concludes that often currents are the mgjor influenceinice



motion. We hope to be able to report some preliminary findings of thiswork at the

upcoming Information Transfer Meeting to be held in Anchorage during November.

3. Reportsand PaperspProvi ded. During this quarter we provided Drde Kinney
of MM S with *Width and Persistence of the Chukchi Polynya," and “ Statisticat whs v 0 ?
Description of the Summertime |ce Edge in the Chukchi Sea.” Mr. Dick Ragle wanted
information regarding ice conditions and related hazards in Stephenson Sound and
Prudhoe Bay. It transpired that he already had most of our reports but did not have
"Summertime | ce Concentration in the Harrison and Prudhoe Bay Vicinities of the
Beaufort Sea.” This seemed to be the kind of information he needed so it was sent to

him.

4. Data Acquired this Quarter. We have continued to obtain and archive daily
NOAA AVHRR satellite imagery of the OCSEAP study areas around Alaska. Because
of the three-to-four ties daily coverage of Alaska by these satellites, we cannot possibly
afford to purchase a copy of each at the $10.00 per copy rate charged. Thus we select
only the best images (approximately three per day and purchase them in positive 2 AVHRR uw';ﬁ”
transparency format directly from the receiving station at Gilmore Creek). (Our puqﬁ,ﬂ Cerd
experience has shown us that positive transparencies retain the highest information pradiand |

content for analysis and reproduction purposes of all data formats other than digital Quitrie

bu:u«u k 7 n
tapes.) R N

v

In addition to the positive transparency format data, we a so receive hardcopy
facsimile transmission positive prints that have been used by the weather service. There
IS agreat quantity of these prints, as they represent at least one copy of each day’s image
and sometimes digital enlargements and enhancements of particular areas. These are sent

to us by the weather service about a month after they are transmitted from Gilmore



Creek. We archive these data (although the image quality is considerably diminished
from that of the positive transparency) because some feature of interest to OCSEAP
investigators may be found on one of these images which did notappear on an image
judged to be one of the day’s best images. Following these criteria, we archived

approximately 555 positive transparencies this quarter.

Our “Quick-Look” ground station received a total of 37 images from Larrdsats 4
and 5. These images are often digitally enhanced and enlarged with copies of these
products archived as well as the standard 1:1M scale print. In some instances we have
obtained images at times when the sun was below the horizon - yet ice conditions are
easily observed. This is an additional value of our ground station and image

enhancement capability.

We also continue to receive and archive the NOAA/Navy icecharts published
weekly and the drifting buoy data published monthly by the Polar Ocean Center in
Sedttle.

ACTIVITIES NEXT QUARTER

1. We arc anticipating taking part in the upcoming Information Transfer Meeting
and Information Update Meeting in Anchorage, November 17-20.

2. We will continue to collect remotely sensed AVHRR and LandSat imagery.

3. We will continue to watch for the availability of SSMI passive microwave data

which should become available shortly.



4. We will continue our polynya analysis attempting to relate polynya size with

meteorological conditions.

FUNDS EXPENDED

As of September 30,1987, we have expended $169,372.83 of atotal authorized
budget of $205,799.00.

REQUEST FOR PERMISSION TO PUBLISH

Attached is a preprint of "Summertime distribution of floe sizes in the western -

Beaufort Sea," which was prepared under this contract. We seek permission to submit it

to the Journal of Geophysical Research.
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ABSTRACT

The areal extent of ice floes has been nmeasured from Landsat
i mgery of the summertime Beaufort Sea, spanning the five nonths between
break-up and freeze-up. In general, the distribution of floe size areas
was found to obey a power law. N(S) = NlSA,WMere the counted nunber of
floes per unit floe size interval, NS), is related to the nunmber of
floes in the particular distribution at unit floe size (N) , the floe
size (S), and A, a parameter found here to range between -1.33 and
-2.06. The value of A decreased from-1.33 in May to -2.06 in August
and then increased to nearly -1.47 in September. An exponentia
relationship with A was found anong the val ues of N fromthe various
di stributions: N, 51?134§ This relationship appears to hold

regardl ess of the seasonal variation of A, Thus, floe size

distributions were found to obey N (S) = NO (e™ 'S)’, with a value No

1.23 x 10°, where No is tha projected nunber of floes per unit floe

size at unit floe size for A = QO

Al though not observed, a value of » = -1 was found by theoretica
considerations to produce a floe size distribution in which the apparent
distribution of floe size is the sane regardless of the scale at which
it is viewed. Based on the observed variation of A with season, it is
hypot hesi zed that such a distribution mght appear earlier in the year
than the observing period reported here. A value of A = O alsonot
observed, woul d describe a floe field where all floe sizee are found in

equal nunbers



| NTRCDUCTI ON

The Beaufort Sea shear zone (see Figure 1) is a region of dynamc
ice activity resulting frominteraction between the static shorefast ice
zone and the pack ice of the Arctic Ccean gyre. During winter and early
spring the ice in this region is subjected to recurring large-scale
stresses brought on largely by synoptic weather systens. During these
events, the pack ice is both fractured and ridged. However, the
fracturing at this time is largely limted to the creation of floes
whose characteristic dinmensions range between a few tens to hundreds of
km aslong as tenperatures remain sufficiently below freezing, the
| eads between floes freeze quickly to such a thickness and strength that
by the time of the next synoptic event an entirely new fracture pattern
is created--in terms of the new fracture pattern, the ice has

“forgotten” the previous fracturing

Once tha freezing rate is dimnished to the point that fractures
formed during one dynamic event remmin very weak at tha tine of the next
event, successive events will then continue to fracture the ice into
smal ler flees. Soon after that internal stresses are joined by other
nmechani sns of new floe formation; contact forces between floes in
collision have been observed to cause floe division (Sackinger, 1985)
and as fetches devel op, waves al so cause fracturing of floes (Wadhams

and Squire, 1980).



Notonly aret here several mechanisns which can result in
fracturing of flees, but in this region, the pack ice strength is very
seldomuniform there are partially frozen |eads, rubble piles,
pressure ridges, shear ridges and even fractures in otherw se unbroken
floes resulting from asymetric |oading due to ice piled around edges
(see Figure 2). Thus as the pack ice region begins breaking up, there
are innunmerable areae of relative strength and weakness in the ice field
which can respond to applied forces. Hence, in the absence of sinple
applied stresses and uniform ice strength, One mght anticipate that the
creation of floes would result in a somewhat random size distribution

but that in general, the sizes would becone smaller with tine.

There are various reasons to examne floe size distributions.
Wadhams and Squire (1980) , and Dean (1966), for instance, heve
investigated the relationship between floe size and wave attenuation.
The study reported here was originally pronpted by a hypothetical
assessment of the release rate of spilled petroleum which had been

entrained in ice following the spill.
ANALYSI S

Landsat | magery has been available since 1972. These ga¢5 have , @M@M

pi xel area of 4.8 x 10% so that flees on the order of 10°m should be 0@

f

measurable.  The optinum approach to a study of floe size distributions LMVS‘QT-

and their change over tine would be to sanple the size dis tribut ion of '@H
the sane ice field as it changes. There are several operational 000"

e



difficulties encountered trying to acconplish this ideal experiment:

Landsat coverage at this latitude has usually been only four successive

days every two weeks (although there was a brief period with two

satellites operating one week apart) . However, cloudiness and
operational interruptions make the data set nmuch |ess regular than even
this schedul e woul d suggest. Furthermore, unless coverage is
continuous, it is difficult to follow a particular ice field as it
deforms due to currents and wind drift. Thus, unless one has the
advantage of fortuitous circunmstances, generally, the best that can be
done is a sanpling of data fromthe same region over a range of tinmes.
In this study we analyzed floe size data from 18 imges of the western
nearshore Beaufort Sea which yielded sanples between May and Septenber

1972 through 1981. From these imges 26 study areas were selected, each

20X20 km.

Phot ographi ¢ enl argenents of these study areaa were nmade to
1: 50,000 scale and floe areas were neasured by neans of a digitizing
table linked with a conputer. Actual areas were conputed as a cursor
was manual |y directed around each floe on the enlargenent. Each floe
waa nunbered for identification purposas and a conputer-generated |ine
drawi ng of each floe scaled was created for verification purposes
(Figure 3). Floe sizes down to the order to 10°nfwere measured but
the popul ation of sizes less than 10°niwere not considered valid for

anal ysis. However, in the exanple which follows, theee data are

pl ot ted.



The data were found to fit a power |aw best and were all
subsequently plotted using log-1og coordinates. Figure 4 shows the plot
of data taken from scene 1719-21031, 12 July 1974. A conputer-generated
| east squares fit for these data is plotted as well. Despite the
apparent closeness of this fit, the average deviation between neasured
data and the best fit is 52% The reason for this apparent discrepancy
is sinply that the scales are logarithmc, conpressing differences |ess
than an order of magnitude to relative insignificance. However,
correlation was found to be 98. 7% and the power |aw explained 97.5% of
the variation. On this plot, the horizontal scale gives floe size in m
while the vertical scale gives the nunber of floes per unit floe size at
a given size in the entire 400 m® st udy area. Thus, in Figure 4, co
find the nunber of floes in the study area whose sizes range from
1x10° nit o 2x10° M, one notes that 1x10°m’ corresponds to
approxi mat el y 3x10°° floes/mz while 2x10°n® corresponds to about
1x10™° £loes/m>. Mitiplying the md range value of 2. OQ0° f loes/n’
times 1x10°nf, one arrives at 20 floes. In the data actually scaled

there were 17 floes whose sizes ranged between 1.05 and 2.10 x 10°w?.

The powar |aw found for the data displayed in Figure 4 is N =
4.8x10°S™* where N is Nunber of floes per unit floe size and S is
floe Size. The coefficient, 4.8X104, isthevalue Of this relationship
when S = 1 nfand is the nunber of floes per unit floe size whose sizes
would fall within the interval, 1 to 2 m. Inall subsequent
discussions, we will refer to this coefficient as N Cearly, the
extension of the distribution to m” floe sizes is hypot hetical since the
smal | est floe neasured was nearly four orders of nagnitude larger. The

smal|l floe limt will be considered in nore detail in our discussion.



RESULTS

Table 1 lists the datea, Landsat scene identification nunbers,
power |aw relationship, percent of variation explained arid correlation
coefficient for all study areas analyzed. Al study areas were 20x20 km
insize. In the cases where two study areas were |ocated on one Landsat

image, a suffix A or Bis found after the date.

Power |aw relationships were found to be valid for all data sets.
However, exam nation of the Durbin-Watson Statistics indicates that a
small cyclical variation of residuals remained. 4s can be seen from
Table 1, the smallest correlation coefficient was .985. The value of A
ranged from-1.33 for 19 My 1974 to -2.06 for 5 August 1981, and N,
ranged from 2.99 x 10°floes on 2 May 1978 to 1.20x10° floes for 5
August 1981. 1In general one woul d expect that both the abselute val ue
of the power and the val ue of N woul d increase as a floe field is
broken up and nore, smaller floes are generated. However, N is also
related to the fraction of the study area taken up by floes: consider
two assenbl ages of floes in two equal study areas, each with the sane
distribution power but one with half as many floes as the other. The
val ue of leor the first assenbly would be half that of the other.
This study utilized study areas where the flees were reasonably conpact
yet sufficiently distinct to be identified and measured. Follow ng
this, using the sumed floe ares, N, was normal i zed to a perfectly
compact condition. If the data are normalized for conpactness, N, is

1
directly related to the distribution!'s power. This is because by



conpact ness nornalization we specify that the total floe area is
conserved. Then for every power there is a unique val ue of Nl. The
val ues of N, listed in Table 1 reflect this normalization. Figure 5

illustrates the relationship between N, and A, A sem-log plot was

1
chosen for display purposes because the N1 val ues gave a linear fit in
this representation. Thus the N, val ues can be expressed as an

exponential |aw NI(A) = N e 1o 14 where NO = 1.37 X10-6 is the value

0
of hﬁfor the power law distribution, A = O The correlation

coefficient for this exponential fit was 99. 5%

Returning to Table 1, it can be seen even at a glance, that these
data appear to he ordered in terns of date versus A Taking advantage
of the five date groupings that occur in the data set, we obtain the
relationship between power |aw exponent A, and date shown in Figure 6.
The bars on this plot represent one etandard deviation variance. This
figure clearly shows a trend toward a higher negative power as sunmmer
progresses, followed by a sharp decline in md to late Septenber. It
was thought that perhaps the relationship between N, and A mght be
different for the September data when A was increasing in value again.
These data were plotted aa squares on Figure 5 rather than dots, as are
all other data. It can easily be seen that the Septenber data are not

di stinguished in this regard.



DI SCUSSI ON

The sumertime floe size data fit a power law distribution over a
range Oof several decades of floe sizes. From Figure 6 we see that the
average power of this law changes from -1.34 to -1.80 between late My
and early August. Exami nation of the actual floe counts shows that size
of the largest floes in the distributions changed fromthe 10- 10° n?
range to tha 10-10'nfrange over this period. At the sane time N (S)=
N(10%, the number of floes at size 10* mz, changed f rom a few to the
50-100 range. Cearly this is an indication of a process where many
smal | floes are being created but |arge floes are not entirely
elimnated. This suggests a probabilistic process where, in each unit
of time, a given floe has a probability less than unity of undergoing a
division. As a result, as smaller flees are created, large flees retain
some chance for survival. An alternative to this, a mechanism under
which every floe divided, say, by half during each unit of time, would
produce a apiked distribution that grew exponentially in total number as
its locus noved to smaller floe sizes. If a probabilistic process is
taking place, then the change in the exponent of the power |aw over tine
reflects the process of random floe splitting as the summer season
progresses. The decrease of the exponent in late Septenber would result

from the conmbining of floes as freezing tenperatures reappear.

It is interesting to consider some of the inplications inposed by
convergence of the integral of a power law floe size distribution.

Cearly the aggregate of the floe sizes cannot exceed the size of the



study area. To investigate the inplications of this boundary condition

we note that starting with

N(S) = st

as the formof the floe size distribution

S)\+1

SN(S) = Nl

Is the nunber of flees whose sizes fall within one unit range of S and

i f N, is normalized as if the study area A were conpletely covered wth

floes,
S
max max
A= N I sMlgg = 1 gh*2
A+2 .
Smin (A+2) Sm n

unless 2 = -2, then

S S

max , max
A=7SSids = Nl 1nS
Smin Smin

gives the aggregate size of floes in the distribution whose sizes range

froms to 8
max

min



These integrals converge under the follow ng conditions

A >=2. This applies to all observed cases save one. In this casa
the integral will converge even for a lower size [imt of Smin - 0.
Thus for this formthe size of the floes decreases sufficiently
faater than their nunbers increase with the result that the
aggregate area of floes SMBIler than any specified size is bounded,

i.e. small floes do not catastrophically fill the study area.

However, the maximum floe size is bounded through convergence
of the integral and therefore must be specified. Taking as an
exanmple the idealized formfor the distribution of 12 July, 1974
(Figure 4) , for a study area A = ix108 ni, we have 8 ax "

16x107 m2. This agrees well with the largest floe actually

obeerved in this particular sanple whose siza was 1.51 x 10 7mz.
(Note that this floe occupies about 1/25 the study area. )

Actual ly, since we have normalized the distribution to a totally
conmpact condition, one would expect the largest floe to be somewhat
| arger than the largest floe actually observed because a conpact

distribution would contain nore floes of all sizes and a greater

chance of a larger |argest floe.

It is instructive to consider the contribution to this
integral fromall floes smaller than those which we can effectively
measure and count, 104m2. Solving for this area yields
approxi mat el y 10’ ni, or 1/40 the total study area. Sinilarly, the

aggregate O all floes whoee sizes would be less than 1m2 is



approxi mat el y 105 H?or one four thousandth the a tudy area.
Therefore, assuning there are no floes less than 1 a® has very
little effect on the size of the largest permssible floe in the
distribution. Even assuming there are no floes snaller than those

measure, 104 mZ

we could only increases the size of the |argest

floe in the distribution by 2. 5%

Hence, application of convergence criteria to determne a
largest floe size in an idealized distribution yields a realistic
result even assumng that the population of floes in the
distribution does not extend bel ow those sizes which we can

actual ly observe

A < -2, This applies to only one observed case. In this case the
integral will converge for any value of maxinmum floe size

including infinity, but not for arbitrarily small values for the
mnimum floe size. One way to visualize a floe field which allows
arbitrarily large floes in the distribution yet whose integra
converges for arbitrarily large floe size, is to imgine viewing a
limted portion of an infinite floe field having such a
distribution; if one views successively larger portions of the floe
field, successively larger floes will conme into view. However, the

area observed is always larger than the largest floe in view.

In this case, the lower size limt nust be examned; its value
cannot be arbitrarily small. Figure 3 shows the floe field for

which x» = -2.06



In order to denonstrate the relative insensitivity of the size
of the shallest floe to the specification of the size of the
| argest floe, the follow ng conparative calculation was made
allowing the largest floe to be of infinite size results in a
smal | est floe of 0.91 nfwhile making the largest floe 10 nf
results in a smallest floe of 0.32 nf. Therefore the smallest floe
will range between these two values for all realistic values of
maxi mum floe size. (The actual largest floe observed in this
distribution was approxi mately 4 x 106n2). On the other hand, the
total number of floes in the distribution is far frominsensitive
to maxi num floe size in this particular exanple because the
smal lest floe size is in the vicinity of 1 a® and N the nunber of
floes of unit floe size is 1.2 x 10°. In other words, one can
expect that many floes in the interval between floe sizes of 1 u®
and 2 mz.l n the actual case the compactness of the distribution
was 11% so that the actual number of floes of unit floe size would

be around 1.1 x loﬁ

This nunmber haa inplications which require investigation.
By the power |aw nodel used here, one quarter of the area covered
with ice was covered with floes in the range between one and two
meters square. This seens to account for an alarmng fraction of
the ice covered area. However, it nust be pointed out that the
nunber of floes per unit floe size falls off slightly faster than
s'z‘ whi ch decreases quite rapidly. Hence the contribution to
total ice covered area by small floes is not quite the problemit
m ght appear at first. Another problemis related to the

difference between the actual observed floe field and the



idealized floe field represented by the power law. The nornalized
val ue of N, was obt ai ned by summing the observed floes and

adj usting the observed value of N, accordingly. In this case, the

1
normalization factor was approximately 9. Clearly, however, no
floes of unit floe size were included in this sum As a result,
the power |aw does not totally represent the distribution because
it requires floes outaide the observable range for convergence of
the integral to the observed total ice area. The actua
distribution has more floe area in the observable range (>]04m2)
than the power |aw representation. However, in actuality the floe
size distributions observed are noisy - particularly at the |arge
size end where small nunbers of floes in each size category are
found. One extra floe in the 10 K range woul d have the same area
as all the floes in the 1-2 nirange in the power |aw distribution
For this reason the small floe size limt of this distribution
should not be taken as physically very nmeaningful in terms of
nunbers of floes because it is too sensitive to the variations in
the total area covered by floes. However, its conputation can
yield an indication as to how conpletely the nodel ed power |aw
represents the actual floe distribution. In this case, vast
nunbers of small floes were not required for convergence and as a
result the power |aw represents the actual distribution reasonably
well. on the other hand, the nodel representation should have had
nore floe area in the observable range. One would be tenpted to
change this by nodifying A or N P However, those paraneters were
calculated froma best fit to the observable data and the variation
was explained to a high degree of precision. Therefore, the

quantity of ice placed in the non-observable category by the node



shoul d .be regarded as a neasure of the “noisiness” of the actual

flow size distribution conpared to the power |aw nodel

The above argunent should not be taken to mean that one should
not expect floes in the actual distribution below the observation
threshold. In this case, we were conparing the total area of flows
in the observable range of the power |aw nodel with the total area
of floes observed. . Nhen A > -2, there is nothing to limt the
extension of the distribution to very small floe sizes. The
integral will still converge and the area covered by small floes
will be finite. This is not true when »<-2. Alowing the
distribution to continue to very small floe sizes woul d
catastrophically overfill the study area with slush ice -
regardless of the conpactness of the distribution. The ocean in
figure 3 is not filled with ice and therefore the actua
distribution nust be truncated at some point. (In any case, the power
|l aw woul d have to end at the nolecular dianmeter of water. ) Nhen one
observes a flea field in late sunmer, one does not see great quantities
of floes smaller than a few neters in dimension. There are at |east two
mechani sms which would account for this: 1) small floes contain fewer
flaws sufficiently weak to result in fractures from asymmetrical |oading

due to waves and collisions; 2) as flees becone snmall, their renova

rate dua to melting increases.

A =-2. This is a special case where the integral is satisfied by
the function N 1n(s) . Cearly this case represents the transition
between the other two casee. This integral will not converge for

ei t her Spin = Qor s . == S0 that both limits nust be specified.



The foregoing discussion can be summarized as follows. In general,
assumng that one knows the actual total area of all floes under the
convergence criteria discussed, for a specified smallest floe (even
arbitrarily small) and constant total floe area, the maxinumfloe size
specified by the distribution becomes |arger as A approaches -2 from
smal ler negative values (i. e. , A>-2). Wen i< -2, the |argest
permtted floe size is unlimted but the smallest floe size nust be
specified, and as A decreases from -2, the size of the smallest floe
specified through convergence increases (again, holding the total area
of floes constant). However, if in the former case (1 > -2), one
truncates the distribution at sone small but finite size rather than
allowing the size distribution to continue to arbitrarily small values,
a larger maxinum floe size is required. In the latter case (A <-2), if
a cut-off to large floe sizes ia inposed, than the smallest floe size
nmust be decreased. ©On the other hand, if one knows the total floe area
within a specified size range and has a measure of the largest floe
within a particular distribution, the nodel distribution can be

exam ned W th cons iderably nore detail

If we assume that the floe size distribution is generated by the
sequential disintegration of a few larger floes to nmany small onea
transient effects would be nost noticeable if the initial fracturing
resulted in just a few large floes which then begin the sequential
disintegration process. On the other hand, transient effects would be

| east noticeable if the original distribution of floes in the study arsa



just after the time of first fracturing approxinmated a power law.  Since
transients arising frominitial conditions are not reédily apparent in
the actual distributions, this appears likely. In that case we would
expect to find in early stages of the process the distribution of sizes
described by large values of 4 with large values of maxinmum floe size

and relatively large values of mninum floe size

Next, it is instructive to consider a special case, the

distribution characterized by A = -.1. In this distribution the

aggregate area of all floes Ofsizesy IS

1
‘KNsk TN

Thus the area of floes at each unit floe size is constant and equal to

‘P and the total area of floes is

[f the mnimumfloe size is allowed to be zero, then

1 sm.'::.x

and Nl’ the number of floes at unit floe size, can be determned by

dividing total area of floes by the maximum floe size.



However, this distribution has an even nore interesting property:
consider viewing a general floe distribution at some particular scale.
The population of floes in the field of view will have the came size
di stribution exponent regardless of the extent of the flow field viewed.
However, a change of scale (for instance, by changing viewing altitude
or by changing a photographic enlargement factor) should, in general
change the size distribution’s power by changing the distribution of
apparent sizes. (By apparent size we mean either the solid angle
subtended by a floe when viewed by an observer at some altitude above
the ice pack, or by the image area of the floe on a photographic print
rather than the floe's scaled size which, of course, remains constant. )
While generally true, this change of distribution exponent with scale

does not occur for the distribution power A = -1

Consider a distribution in which the nunber of floes of area Sh is

M and the number of floes whose areas are 1/K sm is P
N(Sm) =M
NE s ) =P
m

W now enlarge this distribution by a factor K (i. e., a linear
enl argenent factor of K%) so that floes which were originally of size
P now have an area M The total nunber of floes has not changed
however, the floes formerly of size class |/K s, are now of size class
Sy and have correspondingly brought their population nagnitude, P, along
with them However, the actual solid angle view ng area nust be kept

constant and as a result, we now only count floes which formerly



i nhabited an area of K'1 of the total area. If the distribution is invariant

change of scale, then the nunber of floes of size §, remains constant:
— — _ -1
N(Sm) = M = KP, = K-1 [N(K S 1

If we now assume 2 power law form N(S) = S, we can generalize the

above requirenent by noting that under this form

N(K-ls) = [K_IS]B
and hence

B o g ligmlsB

s
which is only satisfied when B = -1, The result can be explained in a
|l ess rigorous way by noting that since the aggregate area of floes at
each unit floe size is constant under this power |aw, their nunber is
inversely proportional to their size, henca the ircrease in nunbers of
floes of a particular size caused by the enlargenent of a greater number
of smaller floes to the larger size is exactly cancelled by the
requi renent to keep the counting area constant (or viewing solid angle

constant) .

An assembly of floes having this distribution would appear simlar
regardless of the altitude fromwhich it was viewed. No floe assenblies
were neasured here having this dis tribut ion. Yet it does not appear
unreasonabl e that such distributions may exist. Based on extrapolation

of tha curve of power law vs. date (Figure 6) one mght expect to see

under



such a distribution in the region studied in April or March. Such a
distribution woul d appear generally the same regardless of the altitude
fromwhich it was viewed. This author has experienced this phenomenon
when flying over the Beaufort Sea and adjacent Arctic Qcean pack ice in
winter at night when only the outline of floes and no other

di stinguishing details can be seen in the moonlight.

Another interesting case is A =0 Inthis case

for all values of S and the number of floes at each unit floe size is

constant. The area of all floes at each unit floe size is
SN(8) - le
and is therefore proportional to floe size. The total floe area is

S
max

_ 2 2
J SN(S)ds = N, (S - S nin’
°mn
Clearly this integral only converges if a finite nmaxinmum floe size is
specified. This value of A is so far from observed values that it
appears unlikely to occur in sea ice. If it does occur, it would nost

l'ikely occur very early in the floe disintegration process



This work follows an earlier pilot study which concluded that
spring and summer Beaufort Sea floe size spectra followed a power |aw
distribution (Stringer et al., 1982, Stringer, 1983). Dean (13%66)
reported a gaussian distribution for measured floe size spectra in the
Weddell Sea. Vinje (1977) reports a bimodal distribution in histogram
of nunber vs. floe sizedistribution in the Spitsbergen-Geenland area.
WWeka et al. (1980) present two floe dianeter vs. frequency diagrans
illustrating measurenments performed from Side-looking Airborne Radar
imgery. They stated that the histograms were negative exponential in
formbut it is not clear whether this was the result of nunerical

anal ysis or visual examnation. No dates were given for the imagery.

Rothrock and Therndike (1984) have witten an extensive paper

di scussing theoretical considerations related to floe size spectra and
have presented floe size spectra resulting from measurenents performed
by thensel ves fromthe AIDJEX study area. They display their data on a
log-log format and take the resulting quasi-linear distribution of nean
caliper diameter to a cunulative nunber as indicative of a power |aw
distribution. No statistical tests were reported. They al SO re-plotted
the Weeks et al. (1980) data showing that it, too, was quasi-linear in a
| og-10g representation. Two Russian papers, Losev (1972) and Gorbunov

and- Timokkov, are mentioned by reference only and no floe size data are

reported.

Rothrock and Thorndi ke consider a number of problems related to
sanpling techniques and reconmend that for manual measurenments floe
chord lengths be sanpled along random lines. Hence their results are

reported in terns of nean caliper dianeter.



In the study reported here, actual floe areas were measured by
means of a digitizing table. This technique has the advantages that
normalization of the power |aw coefficients can be carried out and
convergence of the integral of the resulting floe size distribution has
physical meaning. It is possible to conpare the results of these two
studies in a general way because floe area should be linearly related to
mean caliper dianeter squared. = Rothrock and Thorndike plotted
cunul ative nunber however, and this will result in A values are slightly
hi gher than values found by plotting the differential value as has been
done here. The nunber of flees, NO at nean diameter p is proportional
to the nunber of floes whose areaa are equal to pz. Thus, the range of
powers found by Rethrock and Thorndi ke for the exponent, «, can be

conpared with A by the follow ng argunent:

N, = 0% = (0% a/2

a/f2 -

s®/2 2 g if a2 = A

The values of « are comparable with values of A by dividing the a val ues

by 2. Now we can conpare the reported ranges of power |aw exponent:

range Of @/2: -85 < a/f2 < =1.25 (conparabl e val ues of A
from ot her studies)

range of A: -1.33 <1< -2.06 (this study)

These values do not quite overlap. However, the Rothrock and Thorndi ke
data were taken from aerial photography during sumer at the AIDJEX

site, well into the ice pack, while our data were taken very close to,



or including the pack ice edge. The results reported here indicate that
A decreases at the pack ice edge with advance of season. It is not
unreasonabl e to suggest that the ice at the AIDJIEX study area was |ess
dia integrated than ics at the pack ice edge at roughly the same tine and
therefore exhibited values of power |aw exponent that would occur at the

ice edge much earlier in the spring.

CONCLUSI ONS

1) Measured spring and sumer floe size distributions taken from

near the pack ice edge were found to follow a power |aw distribution:

where the power |aw exponent, A, decreased from-1.33 in May to -2.06 in

August and then increased to a value of -1.55 by Cctober.

2) The power | aw coeff icients, Nis (the nunber of floes at unit
floe size in the distribution) are related to the power |aw exponent

through an exponential relat ionship of the form
N, Q) = NOeK’,t where No = 123x 10°and K = -14. 4

Thus, each floe size distribution can be conpletely apecif ied through
the power |aw exponent, A. (This is for a perfectly conpact

distribution. For a real distribution, N, nust be decreased by the

compactness ratio. )



3) The exponential relationship of the power |aw exponents hol ds

in both the case of decreasing and increasing values of A as seasons

change.

Thus there appears to be no characteristic of flow size

distribution which distinguishes between floe disintegration under

sunmertinme conditions and floe growh in the fall

4) Exami nation of the observed power |aw spectra in terms of

convergence criteria provide the follow ng observation:

a)

In the case of i >-2 convergence of the flow size integra

is not limted by the snallest floe size in the distribution,
but the size of the largest floe nust be specified. Requiring
that the integral of floe sizes converged to the actual area
covered by floes resulted in an upper limt floe size which
agreed with the largest floe sizes observed in rea

di stributions.

In the case of A < -2, convergence of the floe size integra
is not limted by the largest size in the distribution, but
the size of the smallest floe must be specified. Requirenment t
that the floe size integral converge to the actual area
covered by floes is very sensitive to the degree to which the
power Ilaw nmodels the area of flees Within the observable
range. The degree of match between power |aw representation
and actual distribution is related to the “noisiness” of the

actual floe size distribution



5) Theoretical considerations show that a power |aw floe size
distribution with an exponent value of A = -1 would be self-simlar
under view ng scale changes: regardless of the scale at which it was
viewed, the distribution of apparent floe sizes in a given angular field
of view would remain constant. This distribution was not observed, but
the variation of X with date (Figure 6) suggests that such distribution
mght be found in the study area analyzed here in April or March.
Considering the range of A found by Rothrock and Thorndyke (1983), floes
with this distribution may be found within the ice pack during the

summer asS well,

6)In the ecase of A = -2,both the upper and lower linit floe
sizes in a distribution would require specification in order for the
integral to converge. The chance of a distribution occurring with
precisely this exponent occurring is very small. The case is sinply the

mat hematical transition between the caaes of A > -2 and X < -2.



Table 1. Landsat Scene |dentification Number, Acquisition Date, Power
Law Coefficient, Power, Percent Variation explained by power |aw nodel
and correlation coefficient arranged in order of day of the year.

N Z variation Oorre! api on
Scene 1D Dat e 1 =A  explained coefficient
2466- 21114 2/5/78  2.99x10° 1.35 98. 3 1991
1665-21045  19/5/74  3.32x10° 1.33 98. 9 1994
2497-20421 2/6/76A 1.22X10° 1.57 98. 6 1993
2497-20421 2/6/768  7.97X10° 1.54 98. 6 1993
2500- 20592 5/6/76A  3.47x10% 1,49 99.3 1996
2500- 20592 5/6/76B  |.11X10° 1.41 97.4 . 987
1703- 21151 26/6/74  4.89x10' 1.49 99. 3 1996
2157- 20595 28/6/75  3.67x10° 1.66 97.8 989
2896- 20434 6/7/77  1.26x10° 1.56 97.1 1985
21093-20583  7/7/80  2.46x10° 1.78 99.0 1995
1719- 21031 12/7/744 8.21x10% 153 97.5 987
1719- 21031 12/7/748 1.52x10° 1.58 99.6 . 998
1722- 21202 15/7/744 9.01X10° 1.52 99. 7 997
1722-21202  15/7/748 |.42x10° 1.89 99.5 997
22013-21095  27/7/80 5. 5x10® 1.3 97.8 1989
22387-20440  5/8/81a  1.20X10° 2.06 99. 7 1998
22387-20440  5/8/81B 4. 63x10' 1.98 97.7 988
30000-20490  21/8[80  9.529x10% 1.57 98. 1 1991
30001-20542  22/8/80 4. 3SX10° 1.68 99. 6 1998
30902-21001  23/8/80A 1.38x10° 1.70 98.5 1993
30002-21001  23/8/80B 3.55X10° 1.84 99. 2 1996
22068-21160  20/9/80A 7.80x10° 1.72 98.9 1995
22068-21160  20/9/80B 6.64x10° 1.66 98.9 994
1794-21170  25/9/74  3.20X104 1.47 98.9 1994
2249-21100 2819175A 1.37X10° 1.60 98.5 1992
2249-21100 28/9/75B 9.07x10% 1.55 98. 8 1994
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FIGURE CAPTIONS

Figure 1. Map showing study area in the Beauf ort Sea Shear Zone, which
is located between dynam c Beaufort Sea pack ice and static shorefast
ice.

Figure 2. Qblique aerial photograph of Beaufort Sea pack ice showing
non-uniformty of conditions related to ice strength on a local scale.
In this exanple a lead has only frozen to a small fraction of the

thi ckness of the surrounding floes. Nunerous fractures can be seen,
sone of which follow this zone of weakness.

Figure 3(a) . wcreatiyenlarged portion of Landsat image, E-22387-20440,
obtained 5 August, 1981.

Figure 3 (b). Floe outlines obtained by digitizing floe boundaries from
enl arged image. The largest floe in this field bas an area of 3.86 .

Figure 4. Distribution of normalized number of floes, N, per unit floe
size as a function of floe size, S, neasured from Landsat scene
1719- 21031, obtained 12 July 1974. The straight line shows the |ocus of

the power |aw best fit to these data, ignoring sizes snaller than 10%°.

Figure 5. Relationship between power |aw coefficient (N) values, to
power |aw exponent (A) values taken from Table 1. The straight |ine
represents the best exponential law fit to these daca. Dots represent
povwer |aw coefficients and powers obtained through August when A
acquired increasingly larger negative values and the small squares
represent power |aw coefficients and powers from September when this
trend in i values reversed (see Figurs 6) .

Figure 6. Relationship between observational period and power |aw
exponent, A, values taken from T Table 1. Bars represent one standard
deviation from nean val ues.
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