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SEAS (>5 FT) SUMMER 
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SEAS (>5 FT) 
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SEAS (>8 FT) 
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SEAS (>8 FT) 

100" 110" I?O" 130" lOr -----
LEGEND 

1111111111111111111111 MEAN LIMIT Of ICE >5/10 COVERAGE 

••••••••••• LIMIT OF ADEQUATE DATA 

----- PERCENTAGE FREQUENCY OF SEAS :>8 FEET 

~O" -

40" 

3[)' 

10" 

0" 
100" 110' 120' 130 

5 

10 

140" 
,L 

1 ~O' 

16()" 170 

··--r~>-~ ---'" 
I 
1 

o 

160" 170' 

leO" I /(J"' 

I 

___ J ___ ----.L. 
18[)" 1/0" 

SPRING 

1 flU" 1 :)0" 140" no- I/O' 110" 
----,-- 10' 

--_.- tiO" p--

CHART 

128 

50" 

-------1 4 [)" 

() 

2 

~1 ___ ----1. __ . , __ -'1 _____ '-

160" 15[)" 140' 130" 

30" 

20' 

1 0" 

.----<-- 0" 
110" 



SEAS (>8 FT) 

100" 110" 120" no" 140' 100" 
70' 1,=-=--"';-;"';' -::-::-::-=--============11----,----

50" 

40' 

30" 

20" 

LEGEND 

11111111111111111111111 MEAN LIMIT OF ICE ,::·~5/10 COVERAGE 

••••••••••• LIMIT OF ADEQUATE DATA 

PERCENTAGE FREQUENCY OF SEAS .• 8 FEET 

~~ 
0" ... L----"~_-'-L ___ L..· re:~ ,.-' 

100" 110' 120" 130' 140' 150 

160" 1/0" 

~(~ 

2---~ 

=-""";,.,:,1' __ _ 

-----/ .... "::--~-~--5 < 

lbO' 110' 180" 170' 160" 

SUMMER 

1 ,,()" 14{)' 

5 

5 

~. 
2 10 

~--5----_~ 

2 

2 

\1 
150' 140" UO" 120" 

CHART 

129 

50' 

~ 
40" 

10" 

_J.___ 0" 

!l0" 



SEAS (>8 FT) 
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SEAS (> 12 FT) 
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SEAS (> 12 FT) 
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SEAS (> 12 FT) 
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ICE CONCENTRATION AND EXTREMES 
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0.1 - 0 .... COVERAGE SCATTERED 
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1,0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE' MAXIMUM EXTENT OF 0,1 OR GREATER 
CONCENTRATION 

SITE OF COASTAL GLACIER 

NOTE, SCATTERED PIECES Of ICE MAY BE ENCOUNTERED BEYOND 

THE EXTREME LIMIT 

~ _~ ______ L~ ___ ~_ ~_J~_ 
1 IU'-' 170' 

16(J -, 

() 

itA) 

JANUARY 

[·10 

SMALL ICEBERGS 
AND BERGY BITS 

ARE CONFINED TO 
COASTAL WATERWAYS 

_ ____ 1 

[',U 14()" " 111)" 

I 

\ 

("il) 

CHART 

135 

~{ 
,-HJ 

\\1 
'- ..... , 

\ 

\~ JU' 

.~ '\ l., ' 
"." ...... 

'0 

,'(J' 

_.L ________ ~ ____ Ii' 

l~U' I 1 () 



100 
7W [ 

I 

f1.()" 

3u" 

?O" 

L,\ 
10" 

100' 

, ,I (, 
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OR FAST 

APPROXIMATE MAXIMUM EXTENT Of 0.1 OR GREATER 
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NOTE: SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BEYOND 
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ICE CONCENTRATION AND EXTREMES 
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OR FAST 
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ICE CONCENTRATION AND EXTREMES 
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OR FAST 

APPROXIMATE MAXIMUM EXTENT OF 0.1 OR GREATER 
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SITE OF COASTAL GLACIER 

NOTE; SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BEYOND 
THE EXTREME LIMIT 
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ICE CONCENTRATION AND EXTREMES 

170" 1 :~O' 140-
···----r 

• 

(J 

12U" !:lU' 14()' ISO' 

/ '." . 

LEGEND 

AVERAGE CONCENTRATION 

(WHERE LIMITS ARE DASHED, RELIABIlITY OF DATA IS POOR) 

D < 0.1 COVERAGE OPEN 

lliill ""'" 0.1 -0." COVERAGE SCATTERED 

§ 0.5-0.7 COVERAGE BROKEN 

~ 0.8-0.9 COVERAGE CLOSE 
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_
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SITE OF COASTAL GLACIER 

NOTE, SCATTERED PIECES Of ICE MAY BE ENCOUNTERED BEYOND 
THE EXTREME LIMIT 

i/o' lEO 1/U' 

BERGY BITS ARE 

FINED TO COASTAL 

l __ _ 
1 :;0" 140' 

MAY 

.1 

13t1" 

_.1 
UU' 

CHART 

139 

--~ 

110" 

4CV 

30' 

lU'-' 

o· 



I OW 

]0' 

10" 

o ~, 
HJW 
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',0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE MAXIMUM EXTENT OF 0.1 OR GREATER 
CONCENTRATION 

SITE Of COASTAL GLACIER 

NOTE; SCATTERED PIECES Of ICE MAY BE ENCOUNTERED SEYOND 

THE EXTREME LIMIT 
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0.8-0.9 COVERAGE CLOSE 

1.0 COVERAGE (NO WATER) CONSOLIDATED 
OR fAST 

APPROXIMATE MAXIMUM EXTENT OF 0.1 OR GREATER 
CONCENTRATION 

SITE Of COASTAL GLACIER 

NOTE, SCATTERED PIECES Of ICE MAY BE ENCOUNTERED BeYOND 

THE EXTREME LIMIT 
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(WHERE LIMITS ARE DASHED, RElIABILITY Of DATA IS POOR) 
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< 0.' COVERAGE OPEN 

0.1 -0. 4 COVERAGE SCATTERED 

0.5-0.7 COVERAGE BROKEN 

0.8-0.9 COVERAGE CLOSE 

'.0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE MAXIMUM EXTENT OF 0.1 011: GREATER 
CONCENTRATION 

SITE OF COASTAL GLACIER 

NOTE: SCATTERED PIECES Of ICE MAY BE ENCOUNTERED BEYOND 
THE EXTREME LIMIT 

]60· I!W 
~ 

IHO' I/O" 

160" 

L 
1 fiCY' 

AUGUST 

1:10" 
--I 

]40" 

SMALL ICEBERGS 
AND BEIilGY BITS 

ARE CONFINED TO 
COASTAL WATERWAYS 

~­

l~o' 
-~ 
I1U" 

DO' 120" 110· 

bU" 

CHART 

142 

30· 

20' 

10" 

0' 
110" 



100" 
10" -"" 

bO"ft----

~O" 

40"" 

30"-

20" 

ICE CONCENTRATION AND EXTREMES 

140" 

WO' lit)" 

LEGEND 

AVERAGE CONCENTIl:A.TlON 

(WHERE LIMITS ARE DASHED, RELIABILITY Of DATA IS POOR) 

0 
~:~~:j "'" 
§ 
~ 
rsm 

< 0.1 COVERAGE OPEN 

0.1-0. '" COVERAGE SCATTERED 

0.5-0.7 COVERAGE BROKEN 
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1.0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE MAXIMUM EXTENT Of 0.1 OR GREATER 
CONCENTRATION 

... SITE OF COASTAL GLACIER 

NOTE, SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BeYOND 

THE EXTREME LIMIT 

160" 170" ISO' 1/0' 

() 

--~---­
IbO"' 

SEPTEMBER 

140" 130' )(vH( 

i 

\ 

1 __ "" ____ -1 __ 

140" 130" 

CHART 

143 

~ 
40' 

\~. ]0"" 

20' 

10" 

_-L _____ _ 

120'-' 110" 



ICE CONCENTRATION AND EXTREMES 
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1.0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE MAXIMUM EXTENT Of 0.1 OR GREATER 
CONCENTRATION 

SITE OF COASTAL GLACIER 

NOTE: SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BEYOND 

THE EXTREME LIMIT 

160" 170" 19o' 170" 

160" 

~ 
160" 

() 

OCTOBER 

15()" 140" 
--,------" 

J __ 

150" 140" 

130' 

130" 

120" 110" 
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L 
110" 

10" 

60" 

00' 

40" 

30" 

20" 

10" 

0" 



ICE CONCENTRATION AND EXTREMES 

100" 110" 130" 140' 
70" rr-----,-----,-----,-----,--~--

50'-' 

40" 

20' 

10" 

0' 
UlW UU-' 

0.1-0..4 COVERAGE 
IN PROTECTED BAYS. 

r 

130' 

" 
/ 

l'-Jn 

Jiu' 

LEGEND 

AVERAGE CONCENTRATION 

(WHERE LIMITS ARE DASHED, RELIABILITY 01' DATA IS POOR) 

D 
t:~~~j "" 
~ 
~ 
m 

< 0.' COVERAGE OPEN 

0.1- 0.4 COVERAGE SCATTERED 

0.5-0.7 COVERAGE BROKEN 

0.8 - O. 9 COVERAGE CLOSE 

1.0 COVERAGE (NO WATER) CONSOLIDATED 
OR FAST 

APPROXIMATE MAXIMUM EXTENT OF 0.1 OR GREATER 
CONCENTRATION 

sITe OF COASTAL GlACIER 

NOTE: SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BEYOND 
THE EXTREME LIMIT 

1/11 1 j(")' 

1170" 

I (jn' 

NOVEMBER 

14()' 

fiNED TO COASTAL 
WATERWAYS 

I·\() , 

1 :l() , l/(j" 

1)1) 

110" 
10" 

- --------;;----1 fII' 

r 
CHART 
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, 

j )()' 

1 ()" 

j 10' 



bU" 

40" 

30' 

?O" 

I,) 
\, .' 

10" 

0" J 

1(10" 

'''. ,r 
" 

ICE CONCENTRATION AND EXTREMES 

(/ 

13U 

l~O' 

..... .1 
1 ',)(j 

J 60" I/()' 180 I /(J" 

LEGEND 

AVERAGE CONCENTRATION 

(WHERE liMITS ARE DASHED, RELIABILITY OF DATA IS POOR) 

D <: 0.1 (OVERAGE OPEN 

D " ">'. O. J -0. " (OVERAGE SCATTERED 

§ 0.5-0.7 CovERAGE BROKEN 

~ 0.8·0,9 COVERAGE CLOSE 

t~ 1.0 COVERAGE (NO WATER) CONSOLIDATED 
OR fAST 

_
___ APPROXIMATE MAXIMUM EXTENT Of 0.1 OR GREATER 

CONCENTRATION 

SITe Of COASTAL GLACIER 

NOTE: SCATTERED PIECES OF ICE MAY BE ENCOUNTERED BEYOND 

THE EXTREME LIMIT 

If,()' l/U' ji-m 1 /f) 

1 Ill' 1 ~)() , 

I 

DECEMBER 
jlHj" 

FINED TO COASTAL 
WATERWAYS 

]',()' IlU 

CHART 
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3()' 

)0" 

10" 

.. _-----.L __ _ () ., 

i:'[)" lID-' 



FREEZEUP AND 

LOCATION 

Anchorage 
Juneau 
KalHof 
Kenai 
Kodiak 
Seward 
Silka 
Valdel'. 
Whittier 

LAT. .. ~ 
--~-------- -" 

61"10 N . 
5S"IS N 
60"llN 
60.- 33 N 
57" SO N 
60" 07 N 
57"03N 
61"07 N 
60"40 N 

AVERAGE ICE CONDITIONS 

UNITED STATES; GULF OF ALASKA 

LONG. 

149" 55 W 
134"25W 
151"18 W 
151°10 W 
15,",5W 
149" 27 W 
135" 20 W 
1400l6w 
14S"41W 

FREEZE UP 

24 Nov_ 
G~n~.-ally 

] Dec. (I) I 

Dec. (I) 
Generally 
G~nerally 

Gen~.-ally 

Generally 
G~n~.-ally 

I 

BREAKUP 

22 Mar. 
ic~ {.-e~ 

I] Apr. (I) 
Late Mar. (1) 

ice {r~e 

ic~ fr~e(2:) 

Ic~ free 
ice fr~~(2:) 

Ic~ free 

(1) Date. averaged for winterll when ice dosed ports; may remain open 
throughout winter in mild years. 

(2:) Occallional fast ice in January to March. 

LOCATION 

Adak 
Atka 
Attu 
Bethel 
Dillingham 
Dutch Harbor 
Egegik 
Gam\jell 
Golovin 
Hooper Bay 
Kanakanak 
Kiska Harbor 
Koyuk 
Kwinhagak 
Little Diomede 
Moses Point 
Naknek 
Nome 
NorthE'!ast CapE'! 
Nunlvak 
Platinum 
Prince of Wales. 
Cape 

Romanzov, Cape 
St_ Michael 
Savoonga 
Shemya Island 
Solomon 
Teller 
Urnnak 
Unalakleet 
Wale!! 

LAT. 

S1" 54 N 
S2"12N 
52" 56 N 
60"48 N 
59"01 N 
53" 54 N 
58" 12 N 
63"SON 
64" 33 N 
61"29N 
59° 00 N 
51·5SN 
64" 55 N 
59" 45 N 
65" 45 N 
64" 42 N 
58· 44 N 
64" 31 N 
63" 17 N 
60" 05 N 
59"OIN 

65" 36 W 
61" 47 N 
63" 29 N 
63"45 N 
5l"41N 
64" 33 N 
65" It! N 
53" 10 N 
63" 52 N 
65" 3H N 

AVERAGE ICE CONDITIONS 

UNITED STATES: BERING SEA 

LONG_ 

176" 39 W 
174"12 W 
173"14W 
161"45 W 
158" 31 W 
166" 31 W 
157"30W 
171" 36 W 
163"02W 
166"08 W 
158 0 31 W 
177"34W 
161"10 W 
161"Sl W 
16B"S5W 
161"S2 W 
157" Ol W 
165· 27 W 
168"42 W 
166 0 20 W 
161"46 W 

168" 05 W 
166" Ol W 
162"01 W 
170·l0W 
174"10 E 
164·l4W 
166° 20 W 
168" 20 W 
160·47 W 
16fI·04W 

,,"m"" I :::."" 

G~nerally ice free 
G~nerally ice free 
Generally Ice free 

lfl Oct, I 1 '\ May 
8 Nov. 5 May 

G~nerally 

15 Dec, 
I Dec. 
9 Nov. 

16 Nov. 
II Nov. 

Gene.-ally 
Early Nov. 

HI Nov. 
Nov. (2) 

Mid_Oct. (2) 
II Nov. 
20 Nov. 

Mid_Nov, (2) 
I Dt'C-. 

20 Nov, 

Early Nov. (2) 
Mid_Nov. (2) 

9 Nov_ 
28 Nov. 

Generally 

27 Oct. I 
9 Nov_ 

Gene.-al 
21 Oct. 
29 Nov. 

ice free 
21 Apr. 
16 May 
17 May 
l6 May 

6 May 
ice free 

20 May 
l8 Apr. 

May 
May 

II Apr_ 

(I) 

(Z) 
(Z) 

27 May 
Early June (2) 

lO May 
II May 

Mid_Jun" (2) 
Mid_ May (2) 

I June 
30 May 

ice free 
16 May 
19 May 

1 c.. f r .... 
16 May 

1 June 

YEARS 
OF 

RECORD 

15 

13 
4 

YEARS 
OF 

RECORD 

21 
15 

6 
9 
7 , 
5 

5 

4 
Z9 

2 
7 

19 
7 

4 
12 

II 
II 

BREAKUP DATES 

An,"" ' 
"n,d". GuH 0' 
A·'r'· 
", •. ", .... ,. G"'" 
Av","'n,"" U~h. 
I~" ,,,,d .. , "'yo) 
~"'n •• , M,. 
'"'1''''''' Myo 
I, •• hn';vo, lIu~hL. 
K.I,~", 

I<.,","~I"" 

h4-"N 
i,,"OON 
00-01 N 

,.' '" N 

Il'I/.N 
",'OON 

""/IN 
,,-UN 

, ,'/'IN 
,"-lIN 
,,- "N 
I.-O'N 

LUNG 

In-ZOE 
Il.-OUw 
10,""" 

"WI/." 

"K- li, F: '7,-,\w 

K.""h." ... , ~ •• I., 
1< ...... lIu'd.'. 

1<"."",.,,. "",", 
I< ... ~ .. ".I, u\J, 
1< .. """.". My, 
1<<"",. 
I<Dm,n""".'" 

I ,.-'ON 
, ~O-" N 

"-'oN 
,."ON 

17>-,\" 

"~-,, " 11,'- 'n~ 
1'/-/-" 

'."00. 
,".-00, 
1/,0'00' 

j "" , 5 ~: 1",-,., 

"n",. ".Hv 
K, .. ,". I,.". 
K,nnn,.k.,. I~'," 

"""""V" I",,, ""o., P,uL,. 
M,v., ''"H, My. 
10ff.hoc·1 

"""t~,,.,. ?", 
PdooV··'u,k_ 

I<om,",".', 
P,","'''''''' U,,""" 
~",ov', •• C;" .. , 

~"""""" B"."" 
,"h"" ",v,n' 
~'"h"'.,.. l;"'''' 
""'yt"o, "'''n' 
1f.1 •• ",hv 

"n" •. I,I,v 
AV'.' ;,,'tv 
A"n, 7_01.v ,<>11."",., 
H"u"kov.O""u. 
100,,,.1, 1.1., 
Bul'.h.y. 
ilol'.h.," 
Vu,u,,'." 

I'o",h, .. "", 
Hul"ho, Sh.",." 
"","V 

co.po 
"h"m.',n. My' 
DO"n" 

0""". 
GL."'.,. .... V. G"o, 
Gn'y.,n" 
1<'" 
""".p,O",ov 
K·"",.,··,V· 
Kh.ny.no"" M,. 
KI,.",",O'". MV' 
I<.kh,h,k 

K."",,,,, 
Ko' ... u" 
K"" .. , •• u" 
K"uO"·.8,,."'. 
K,,,h •• 

L·"O" M",,, ... ,, .. ,, .. ," 
Mu,."",,,, F.".,,, 
Mo"II.,.kl,.l,IL. 
N •• LI'. R,," 
N"."y"', 1" •• 0 .. 
N.,o.I,.", •• y. Gob. 
N,"o'.,., ",'" 

• 1-0" N 
.0'00 N 
"o-U'IN 
.. -12N 

,.','10N 
,,-OON 

'.'"00'-
I'~'" W 
'"O-'~ E 
"'-"'W 
'(,'-l~E 

'i-"N 10,-,01-
",,-" N I"S- 10,' 

,,'O)N , .. -"" 
",-1.1 N IH"li W 

", '" N ,,-"N 1',K-II,. 
"O-'"N I"o-'J" 
1.0'/, N 1',0- '71: 
"O-,eN 1"0-0'£ 

.,'1'\" N '/""" 
,,-'ON 'ol'O" ~ 
,(,- "N '(,l- JUE 

• ". I, N ,''-,'', "-"N ".-"E 

I,AT 

"" •• F. 
\<o'I7N Il.-Ol~ 

J<l"'"" 
,,- 'ON '<I-lH: 
"-ioN I,t-Il" 

,.-liN 1"-•• ,, 
,,-;'IN '''-''',; 

"-00" 1 '/-'" '''-''N ,.,-" r 
,.-4'N 1,,- ,." 

",'"'' "0-,,, >: 
"I" '"" I,."uo >; 
SO- S5" ""- '"' 
"-,~,, I 1';1- ,." 
4'-00 N ""00 F. 
~,-"" ,,/,-H, 

"'0'" " 
;l"O"N ,\I>'H" 

,,-'" " 
.0-,lN IH"/'., 

'O'1\N ,%-,<>. 
'~"'1 E 

I,,'~" N 11.0'/< I. 

",-,. N ,,,,' '01: 
"-HN It'-'(lE 
,~- ~4 N 14K' '0 ,: 

''-'IN 'iJ-" £ 

,,- 'iN ''''''''', '')-''N ".-"'E 
,,·.ON I ,e-"" 
"-"N '''-'OE 

"V"RAGE 'CE: CONIJITIUN~ 

NoI!TlIWI:5T "AC'F',C AN" 1t"~JNG _"'A 

FlUX""" 

ad, 

E:.", 0". 
Nov_ tu bdy D.c. 
1:"'y)J.<. 

('" 

No '.ot 'c • 
L", 0", __ ".", N~. 
.... ~_s."' 
M •• _N, .. 

o , , 
"',d_Nov. 

" . .... "",, 
'."" Oel .. ",,), Nuv, 

M'd.fjoc. 
I..t .... ~. 

L ... No". ""'V O.c 
Mld_" .... 
""d_Od, 

I .... 0.". 

Lot. D •• '._~"', J .. 
I..,. Ud 

.,,,,,.,?~III' 

I..,.I>"C_':"",)," , , , 

"V"" A',>: IC" <:oNI'I'r!()N~ 

I',R,",I\ R.~A 0) OKflOT"1< 

Doc 10""1 
Nov,II'''''1 

I.". Nn, J..,. Det _""I, Nov 
IJ",'. 

I""[""rll 
Mld_J .. "_!LJ,,ftl 

I:.", No. 
E .. " Do, 

", 
h' 

,C. 
L.'. U.' _~"' Iy No' 
"", (Jel _':"" Nov 
L.', Nuv 
M'~_Nov ,co 
No" 

""u_Nuv 

La" AI" 
M.y."_,,ly Jun. 

I.." AI" 

I.". Ae', '" I;.dy M.V 
J",," 
0" 

',0" Ap' 

I.", M., 

0 .. 

.. , 
Mo, 

BRJLAKUP 

'e' 
L". Mof 
'Hn, 
~,,'v Ar' 

, .• L. M.Y-IO .. ', lun" 

0., 
'" 
""" Jo'" 
0" 
""" Mo, 

---- -------'----------'------'-------
N" ••. , t,'" 
'\"',,'ovLn, 
0"' .... I"" 

"-'HI 1"-'" 
W-'/N '''-''u •. """y N,,, , .. ,,.,,. ,,- II N '4'-00, 

II) Occasional fa lit ice O'io,,'" '~""N .... d,N"v 

(2) Estimated 

",t, Mo,_" .. " .Iu", 
L." Jw •• 
1: .. IV.lu', 
L". A", __ "'~'Y Ma, 
"P<' 
iBn. 

""" Ju', 

L", Mor. _ ".<ly AV' 

"",. Moy 
L"< M .. 

"". Ar' '"n. 
t:'''y,lu', 

M., u' Jun. 

Mld_.!"", 
Lot" Ju', 
M.d_A,,, 

E .. " J"o' 

MI4_A~'. 
Mid_Jun. 

L.'. ""' Lot. Jun. 
LO'.MO, 

A~'. 
J"M 

""~_ "on' 
J"., 
" .. I,.My 
I,.', ,'"n"_".,I. J"I, 
I •• d, M.y 
Jon • 

ro •• " ..... , 

L.'_ Ap' 
".,. J~". 

MloI_J.,"" 
M!rl_J""' 
J"ly 
MloI_Ap, 

Jul, 
MI~_MO, ,", 0., L.'. Jon. 
M!d_Ju'y 
MOO 

Ap'. L.,. A", 
'"' Jun. 
~"'y Mo, 
Eo.t, "~r 
Mo, 0., 
"-, 
~"'Y MoV 
'on. 
J,,"" 
.lun_ 
Jon. 

""".h •• ... "I_M., 
"'!cl._I~ •• 
A,,, 
JL .. ,y Ju', M., 
E.d,M ... 

~"" '" M;~_J"". E.", Ju". 
1.0'_ Mo,_Eul, J"n' 

I 
MAX'M"M 
1'HlCKNIL.S 

I I'Nl.m:~1 ,. 

MAX' MUM 
TH'CKNESS 
I'N':I!ES) 

CHART 
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LOCATION LONG. 
1 

Ol'o.'y Roy~ 
Opal. 

'19'111'1 "1"JoI!: 
"-~~N IS6'lOt; 

O •• rnoyo 
1'01."0 

'iI'taN 1~6'l9E 

'9'OlN IS~'4SE 

P ... m~.h", O.'r", 
Pon."i"o 
P.n.Mno~.yo G~l>o 

P.'Hulo,hnyy, ZoJlv 
Po.onoy 

SO"lS 1'1 IS" ~o E 
bl'l" 1'1 If,," I~E 
!.!"OON l&l'OOE 
S9'}ON l'It'IH r. 
49'111'1 I4I"08E 

Itochnoy. hliv 
So.hlinoUy:l:ohv 
Scv.rnyy Zoll. 
S.'.To.K~dl'.lo. 

ShoMou"ly' O."O'A 
Shantoro.oy_ Mo •• 
5".I •• ho.o. :l:allv 
!;'m~ohl •• O.'.ov 
Spol .. ·y.v •• oo'.o. 
TOuyo" 

S9"lIN 1,,'4'1': 
'1'4'1'1 141-101; 
'(-UN Ifl'l'H: 
'iO'tON IS~'OaF. 
''1'001'1 111" )6t; 
H"UN 111' "F. 
'~'''N I'~"UOE 
46"~e 1'1 ISt'Ol E 
59'101'1 149'0) r. 
,?'UN In"lbt; 

Tuyohyo Oub. 
TI~II' 

~9-10N j'O'ZOJ: 
,a'O'N l~~-lZI; 

Tom.PI.Anlv,. My. 
'I'ul~ .. loly hll. 

4b'jbN Itl'41E 
S.'OON 111'OOF. 

"'" '.'4lN 11,'HS: 
Udok'ya Guoo H"'ON Il"4'F. 
UI'",n.kly 7.oUv 
tJI'bey. 

H'l"N 111"('E 
'~"lJN lii'ZbE 

U.kl.lI.yd 
U.I'"l\ol'.",., .... 
Uot'_Pon.hlno 
UO"_TIII,I' 

SJ'HN 1(1'0'11: 
,Z'UN l~b-l4~ 

bl'lON Ib,'IOF. 
,.'011'1 I'." IZ E 

VUlla Ol-)!.N l'ib'Si E 

Voyompolk. s.' JON 1'9' lOr: 
y.m. '9'1'11'1 lSi" Itt; 
Yom.k S~' JS 1'1 IS4'10F. 
Yomokoyo (Ouba 
Yuohnyy. My. 
:l:ov'y,lovo.O.,.o. 

'19'40N "."l'E 
n"4SN IS6'4St; 

-,-_'_"_OC"~_ ,"0' 17 I!: 

I-OC:;ATlON 

Abrrk, flukn'o 
AMn,"o 
Ak.,I.",U. Z.lIv 
AI.ko.n~rovok. 

S,khollnokly 
A", .. '" L.!!v 
Amuro.,y Limon 
(C."I"I 

ArnuTOk,y 7.01lv 
(Con'''1 

... ,,,,, .. Uy ZOllv 
(~'" 5,,1_1 

Amn •• "" Z.llv(W,.1I 
And"yo. Iln.hI. 
A.kol'~. O.,.ov 
...... "l'd, P.oll. 
"obk'na. llu.M, 
1l0'''11"., Myo 
lIaydukov. O"TOV 
Ilrlklno. My. 
I\oona, Myo 
lloofo. Yo"'" h"H. 
P'oUv 

IITYu ... My. 
(lychly, My. 
"hokho. 
Chik".'·" •••• O."ov 
Chl .. h.c"ev •• :I:.Uv 
Chikhoch ... , 7_.11. 

(Orr.ho,ol 
D.",. Myo 
D._K.",i 
n.hoo.e. My, 
1!:.0podOl,U, II~""'. 
r •• o\u' ...... lI~kh'a 
f'u.~lIol'm., 0.,,,,. 
a.movo. Myo 
001~.m.k. Jj~khlo 

11'1",Ioly 
Kholm .... P~" 
Kopp' 
K ... nyy po.II •• n, My. 
KIQ .... _K.mp. My, 
1-0 ,,'TO"" S,,,U 

I,AT, 

U'S.N 
~U'14 1'1 
H"I~N 

~O'HN 

~l'4RN 

41'101'1 

4\'101'1 
4)"ION 
40' 111'1 
(l"HN 
4t'4H 1'1 
41'OlN 
41'011'1 

'" '~N 
H"~ON 

4~' 14 1'1 

4)"041'1 
4Z'HN 
4~'4'i 1'1 
47'lloN 
4l-1I 1'1 
~I'l'N 

SI't'iN 
t9-19N 
~I'aN 
~I'19N 

H"40N 
SI',tN 
t"lKN 
(l" ),j 1'1 
H"IN 
47-'91'1 
47'011'1 
4R'" 1'1 
t8'~8 1'1 
'l'loN 
t'"HN 

FREEZEUP AND 

AVi:RAClI!: ICI!: CONDITIONS 

U.S.S.R. SI!:A Uf' UKHOTSK (CONT'IJC' ______ ~ 

FIRST ICE 

EOTly '0 M,d_Nov. 
Lo'. Nov, 
Mld.-Jon. 
MI<l-N"" 
1-.0" D.c.(D,UII 

". Nov. 
L.,.N"". 
E .. ly Nov, 
1.0 •• 0" 

". 
1.0" Mo •. (D,illl 
EOTly." MId_Nov, 

". , .. 
M"I-O<." 

E .. IV Dc' 
1.." Nov. 

Nov. 
Eorly OPT 
0,-' 
1I; .. ly'o Mid_Nov. 

'"' I .... Nov 

Mtd_Nov, 

1: .. 1, Nov 

'"" 
M,d_Nov 

Early D.c 
!;"Iy D.", 

I',ob.bly Nov 
l-o"Od 

Do". 

"" , .. 

AVERAGE ICE CONDITIONS 

nltEAKUP 

M", 

I..,. "'P •. _Eo>ly May 
M", 
M", 

Juno 

Early Jun. 
e;arly Juno M_, 

1.0'. M., 
Mld_M.y 
!-.o" M.y 
Jun. 
Mld_M.y 

M", 

liS 5 It· 5EA Ot' JAPAN (11'1('1 tilliNG TATAR STRAITI 

L.ONC1 

IU'l41: 
14l'O'i: 
Ila'OO£ 

IH'IOt; 
Ill"7 ;. 

141'10 II; 

1II'SOt; 

111',0 ~ 
Ill"OIC 
)40" '" II; 
Il,"Ot; 
Ill'lOr: 
Ill"47 ~ 
11I""J': 
I.I-lal!: 
1l7'tl ~ 
140' 1\ E 

Ill' 'I E 
1""l9E 
ItO' lOt; 
141"9 E 
I ,,-,at; 
140"0 IC 

ItO"OE 
ItO'lll!: 
140'41 t; 
141' 'OE 
llO't'iE 
ItO"l I: 
I 10' ~b I!: 
,)1"11 ~ 
llZ'U E 
1t'"11E 
lil'OlE 
Ito'iO E 
140'HE 
140"011: 
14,'OOE 

E •• ly 11.,', 
000 ,.. 
1. ... Nev 
I .• " no(, 

,.. , .. 
£""y Doc. 
1. ... 00<, 

D." 
u.'" 
MI<l-nOT, 
Ear,y No •. 
t; .. ly UO<' 
;; •• Iy 11., 

Uoc. 
Doc. 
K .. ly 0 .. '. 
Jan. 
Mld.uo< 
E •• ly No,. 

1. ... Nev,IU"II I,'.) 
~.o.ly 0 .. 
MI~_Nov. 
Eorly Noy, 
!-.a'.N" •. 
0«'. 

L'<'. D.c 
Mld_U". 
Eo.ly 0., 
M'd.-De", 
La,. N""._1':.,ly noc 
Mld_Jo~. 

I..,. 11*, 

I. ... 11« 

Non. 

Jon. 
Mld_llec 

1-0" No •. L.,. fl« 

llRe;AIWP 

MOT, 

1-0'. M.T. 

Nono 

A" 
Mld_f"~b 

~arly '0 M.d_May 

Mo., 

Ap •. 
Mid_Moy 
L.le Mar 
MOT. 

I..,. Mo, 

LAST ICI!: 

'>, 
L.t. MOT 

M.\XIMUM 
THICKNJ:.'I.II 
(INCHES) 

" 
Ap' 19 

Jun. bO 

J~ne Z4 
Mld .... p" l~ 

Early'''' M'd_ Jun. 
J~ly 

L. ... J~n._ I:OTly July 

M", 
E.,)y,1<IIy ,W, 
E .. ly July .0 
ApT, 
Mid_Jun. !oO 
Early Jwoo )9 

Mld_~""< 
L.,.Ap', 
J •• '" 1.1 .. 

E.rly July 
MI~ o. lo'~ Ju". 

Mld_M.Y 
'>, 
,1u". 

M", 
A~., 

I!:uly Ap •. 

J~". 

; ... Iy Ap. 
June 

LAST Ir." 
MAXIMUM 
I'IUCKNt:SS 
(lNCHICSI 

--+-
1I; .. ly Mo<, 
Ap', 
Mid_June 

1.0" Ap' 
Mld.-.o 1-.,. M ••. 

lo.,. M.y 

1<;0Tly Moy 
Eo<ly M". 

AI'" 

Mo., 
1-0" May I..,. Mo<, 
Mld-OT La,. Apr 

Ap •. 
Ap •. l..,o Apr. 
MOT, 

1.0'. M.y 

£"Iy Moy 
1-0'. ApT, 

"", 
"o>IV Jun. 

A" 
1': .. ly Ap .. 
Mar. 
1-••• Mo, 
Apr. 
1.'" Mo, 
t;o .. ly M.y 

Eo .. ly Moy 
Ap •. 
Mld~M.r. 

" 

" 

" 1.'1 ... , l4 

" 

" 

BREAKUP 

LOCATION 

L~""n"va, My. 
M~I~evodnay"-, Uukhlo 
MilY"lina, My. 
Mun .. on. O.t.nv 
Musolov ... lIukhl .. 
MO",".Mya 
Murav'inyy. Zaliv 
Nahtuvs. My. 
Nakho"k .. 
Nakhnd"a. Ilukhta 
N .. y~~dn'~. l\uk~I" 
Nui'nuva. Ilukh'~ 
N"d",on. My. 
Nevel'ok 
N,,,-olayo, My. 
Nikelayev.k_""_A",,, "' 
Ni~"'o"nyy, My. 
Nuvg"""~ •• "-Y', Ilukh,,,­
Ok~lln.hyA 

01 'K'" 
Ol'KJ. 7,aliv 
OI'~I, <'.allv (Offaherel 
OpTlchnl". Zaliv 
OrlevA. My. 
O.tr"vn"y, My. 
Pallony. R~yd 
I'atro.l. Ilukhta 
PuehAnyy. P"lu"Urov 
Petra Velik"go, 7.811v 
Pkhu.un. B"kht. 
PIa-I"". Rukh,,,-
l'oo'y~, ... Z"llv 
P"vere'nyy, Mya 
Proobro,.h.nly~, lIu"h'" 
Prungo, My. 
RI",.knllo.Ko .. "akova, Ootr"v 
Ituookly. Ootruv 
Rynda. Zoliv 

DATES 

1.AT 

43' 0, N 
4l'~ON 

49' Ot N 
4~'l ~ N 
51'HN 
,(1-0 I N 

41" 'i N 
51'21 N 
4Z'4H N 
H'4j N 
4,'UN 

H'SZN 
H' Ja N 
4(,'4(1 N 
4W'i9N 
53'ORN 

41'30N 
4l' ~~ N 
41- 14 N 
41"4~ N 
43'4l N 
4)' 42 N 

~4"47 N 
4~'5L N 
H'49N 
4l'HN 
tl" 04 N 
11-ll N 
4l'40N 
4J'll N 
H'44N 
4/." I'! N 
4l-41 N 
4,'S4 N 

~Z' ~o N 
4l' J~ N 
41'00 N 
44'1bN 

AV)!;RAGE ICE CON[)]TIONS 

l).li.S.IC: S)!;A OF JAPAN (INCI.(JD1NG TATAR STRAIT) (CONT'U) 

l"ONe 

I II' 50 I!: 
lH'HE 
140'lOE 
141-lq: 
,40-40 J': 
142',0 E 

Ill' 20 E 
]4(1'47 J:: 
Ill' S2)!; 
Ill' 5l E 
131'lO J:: 
11l-l4 f: 
110'47 E 
141'51£ 
140'17 E 
140'44 E 
1 \~-ll ~: 
110- 51 F­
Ill'OlE 
I J~'18 E 
I 3~' 14 J:: 
I l~" It J,.; 

116' 05 E 
141'55 E 
1\ \-44 f: 
1 !D' ~II F­
I JI'S7'&: 
I JI'4l E 
I jl'OD J:: 
I H' 4H f: 
Ilb' II E 
130'5t£ 
I Jl'Ol f". 

I J I' ~~ f; 
141' 15~: 
111'ZII E 
I JI'4BE 

11(,'" " 

~'IRST ICE 

La'~ Nov, 
Early DH. 
Enly Nov. 
Jan. 
Early NM, 
E ... ly llec 
0,", 
t:uly Nov 
L~I. Ju,,~ 

E~rly D,'" 

J",n. 
Lale Nov, 

e. n,' 

E&"y Jan, (D.H! 1, 0) 

1. .. 1, Nev. 

.Ian. 
Nov 
L~'~ Nov. 
M,d_IJH. 
I.al. D~,. 
Lat. OH. 
E~rly IlH 
Nov, 
I}~~. 

[)e~. 

DH. 

I.." Jun~ 
E4r1y 0'0. 
Late Il~o, IDrill I, ~I 
t:"r1y .-.b Illr'" I'~I 
F.uly D.,', 
Sady Nov 

JA", 
Iloe, 
IlH. 

--

A" 
None Non~ 

Mh!_M~., 

I Y j • 0 0 

M,d_ Nov. 

D,',', 

Mid_May 

LM~ f'~h. 

F.~.ly Apr. 
M,d.March 

M" 

Mhl_May 

AVF.RAOE 1<;;" (:{)NIlIl'ltlNS 

U,5.S,]t St:A OF JAPAN IINCI.UIJING 'fATAl!. 5TllAlT) (CON'I 'Ill 

LAST ICE 

Lat~ Apr,_ Ea.ly May 
Early Mar, 
Apr. 
Mar, 
Mid_May 
Mid_Apr. 
Apt'. 
Mid_M~V 

Ap., 
Mid_Apr. 

Apr. 
A!> •. 

J. .. '~ Mar. 
Mid_May 
1. .. " May_Early June 
Mar. 
Apr. 
Mid_Apr. 
r.~rly Apr. 
Mid_Apr. 
Apr, 
L~'~ MAr. 
I_at~ Mar. 
Mar. 
Apr. 
AI'T, 
ApT, 
M .... 
Eo.ly Mar. 
Lat~ MAT. 
La .. Mar, 
t: .. rly M~t'. 
Early M~ •. 
Lat~ May 
Moe. 
MI~.Apr. 

l..'e Apt. 

I-Dt:ATlON LAT I.ONt< FIRST IC;; 
·"",,,,1 "",,",--'--,-,,-,-,-,,-, 

S.";,,,;. Bllkhta 
5hlr ... .,V"- Pad' 
SI.lman. [}ukhlA 
~hypl,vA, O"rov 
SI"vy" ... "ly, /,allv 
SOHtok.ya t<avan' 
Sirelok. 1.,,-lIv 
S"d."kh •• 1\,'~l>lg 

Su"h",lul, Buk],t .. 

S"y'"'' 
T.d".hl, !lukh,,,, 

rroney. lIu""'" 
r"yukl>. 
Tuk .. r'·v.k,,~", My. 
Uglr~Q.ok 

lJ.p~nlya, llukhla 
lloo""'yo.iy. 1.~lIv 

Val~nti", n"k]"a 
Vol,,!t, ... f-l~khl~ 

Vr.~lyy y", 
Vl~khtu, Zaliv 

VI.d'mlt",7.0Ilv 
Vla,);vo.,,,k 
Voo'ok, ;:~ltv 

Voyrvod •• lIukh'a 
V"h",.heh.nIY· 
VeKerova. My. 
V ... lal'y~. Il"k]"a 
7.1",,,~"y'·r. My. 
<',olo'oy. My. 

41" 00 N 
50'I4N 
50'41N 
41'lll N 
4l'~5N 

4'!"01 N 
~l' SJ N 
4Z' ';0 N 
4J' 11 N 
4]',0 N 
11'09 N 
SO' 00 N 
4~' til N 
44,,1 N 
~ ]'05 N 

49' 05 N 
4l'5UN 
41'0(1 N 
41"07 N 
4~'05 N 
4}' 54 N 
51' J(, N 
4 I" ~4 N 
41"01lN 
4l'SON 
4 )'00 N 
H'5~N 

44' 4K N 
41'I.7N 
50' 54 N 
47' 19 N 

111'll E 
I4l'09£ 
14(1" 27 f­
Ill" ~1 f: 
11I'ZlE 
140' I~ E 
I !l't; J:: 
111'40 E 
I ll'll t: 
IJI'4qE 
115' 40 E 
141'001': 
I 1~'4l ,: 
115'50 E 
IlI'51 E 
14t'OZ f: 
I j \'44 ,; 
Ill' Il f: 
IH'lOF: 
140'IH E 

I IS' Z6 E 
141'~~ E 
lIS' JO J,.; 

11l'54 E 
1)1'44 E 
1\1'47 F. 
14Z'O~ t; 
I 11,-17;; 

114'59E 
ttl'07 E 
119'{)O f: 

f:atly j)ec 
Early D~,'. 
Early UN, 
D~,'. 

'&:a"y D~, 
M,d_Nov 

Early DN 
r.~dy Ike 

No. 
j<:arly D~C', 

Nov. 
E~.ly Il~c, 

J .. , .. 
I.a'~ Nev._Early U," 
)!;arly Dec 
Eacly ilee, 
L~tr ll~c._t~arly JA~. 

f:~rly '-'H. 
Early Dr< 
!-.o'o N"v, 
N"v, 
.&:Hly D~, 
':a.ly j)~c', 
Early D," 

"" Mh!_[}~'_. 

Dn'. 
La'e .l~n 
t:arly D., 
Mid_Nov. 

Jan. 
\ • .,'r Nov 

Mid_Nov 

I • .,'e Dr< 

M'~_flec 

D ... 

1.1 .... 
\.a'~ Mar _E~rly Apr. 

Mid_Apr, 

Mid_May 

M.d_~·eb. 

Ma .. 

Mid_MaT, 

E.rly Mar 

M,d_Apr. 
Apr. 
La'o Ap., 
Mtlr. 
Mid_Apr 
I.ft'~ M~y 

t:ady Mar 
)!;arly Mar, 

E~rly AI'''. 
Mld_ '0 L~t. Apr 
( ... 'r Mar 
.lun. 
LAt. Mu. 
l.a'~ Ma .. ", 
I,ale M~ .. 
Early Mm< 
Mid_Apr. 
Early M .. ~, 
I.~t. ApT, 
Apr. 
La'e Ap •. 
Early A~., 
Early 10 M,d_Apr 
t;arly MaT, 

M,d_Apr. 
Ea.ly Apr. 
Mar, 
E~ .. lv MM, 
I.a'. ApT. 
'--"-,~ M<I. •• 

MAXIMUM 
rHICKNESS 
(INClIESI 

" 

'" " 
Mo,~ Ihan IZ 

MAXIMUM 
THICKNf:~S 

IINCHt:S) 

" ., 

" " 

" 

CHART 
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LOCATION 

----

Abaehiri_ Wall 
Abaehiri_Ko 
Akkeahi_Kl5 
Goyomai_Kaikyo 
IIakodal~ Wan 
lIaInanaka Wan 
Hana6akl_ Byochi 
Hokkaido (Northern 
Coast) 

lIokkaino (Easlern 

CoaRt) 
Hokkaido (W'i'skrn 

Coast) 
Hokkaido (Southl'rn 
Coast, Eastern Part) 

lIokkaido (Southrrn 
Coast, WeBtern Part) 

Ishikara_Gawa 
Kushiro_Ko 
Mombetsu Ko 
Muroran K6 
Nemuro_ Kaikyo 
Nemuro_Ko 
Not!iuke_Suido 
Rlshiro_To 
Rumoi_Ko 

Sakanoshita_ Wan 
Saroma Ko 
Shirf'toko Misaki 
Soya Mi!!aki 

-- ----

FREEZEUP AND BREAKUP 

~":,R'~ j-.;:;. 00 N 144' 30 E 

44° 01 N , 1440 17 E 
43" 02 N 144°54.,; 
43° 24 N 145°50£ 

AVERAGE ICE CONDITIONS 

JAPAN 

FIRST .---- "'1 FIRST 

FAST leI>: I 

IT:cc. ------r--::- Jan 
Dee. Mid_ Jan 
Eilrly Feb. Mid_Feb. 

DH,IFT 

Ear\y Feb. 

DATES 

LAST IC~; 

Mid_Apr. 

Late AIJr. 
Late Apr. 
Lllte Mar._ Mid_Apl:'. 

4104RN 140"40 E L 0 cal i {' eOn 
Late E'~h. 

r a r f' o c_ c a i 0 n , 
43" 07 N 14,)0 10 E 

43° Ib N 145" 35 F. 

45" 30 N 143°00£ 

43° 30 N 145"15E 

44° 00 N 14l"45~ 

43° 00 N 144"]0 E 

42° 30 N 142° 00 E 
43°15 N 14I023~: 

4Z" 5',1 N 144°21E 
44° 21 N 143°22E 
42°Z1 N 140° 59 E 
44° 00 N 145° ZOF. 

None 
None 

Dec. 

O"'C. 

o r i f t 

Dec. 

Jan. 
Mid_Nov. 
Early Dec. 
Del, 

!"f'b, 

Early .Tan 

ice i n n 0 

Mid_Jan._Early Ft'il. 

Early Mar. 
Eady Jan. 

I 

Jan. 

the r n 

None' 
Mid_Dec:. 

Dec. 

I Mar. 

I 

p 0 , t i " 

I 
None 
Mid_ Fph. 
Late MLlr. 

Mar. 

n. 

F.urly Apr. 
Apr. 

Latl: Apr._Early May 

Apr. 

Jan. __ Apr. 

Late Mar._ Mid_Apr. 

Mar. 
Mar. 
Late Apr. 
Late Apr. 

Feb. 

43° 20 N 145°l5E 
43° 35 N 14')025E 

Late Nov. 
Mid_ Dt~c. 
Dec. 

~;ar!y Feb. 
Feb. 
Feb. 

I:::arly Jan. 
De,. 

l,atf' Mar. 
Eal']Y May- Lill(~ Apr. 
Late Apr, 
Late Apr. 

45° II N 14J ° 15 E 
4]°57 N 141 ° 31l Eo: 

15° 2.1 N 14l"HIE 
44° 08 N 
44°21 N 
45° 31 N 

143" 50 E 
145° 2.0 E 
141° 561<; 

D~c, 

Del. 

OPt'. 

LOCATION 

Korea Ray 
Kul_P'o 
Mayang_Do 
Najin_ Man 
Sajin_Man 
Sinp'o_ Han~ 

S~nuiju 
SOslIta._Hang 
1'un1ell Riv(~r 

Wonsan 
W~nsan_Hang 

LAT. 

39" 00 N 
39" 59 N 
40" 00 N 
4Zo OR N 
42" 00 N 
40"01 N 

40" 06 N 
42°17 N 
4Z"18N 
19"10 N 
39°10 N 

Lhl.otung, Gulf of 
Po Hai 
Ta.Ku 

I 

I 

Jan. 

° r i £ t 

.rail. 

ice 

I-;arly Jan. 

o n r a r f' 

I)£'t: . 

___ ..l 

AV I:::RAGE ICE CONDITIONS 

KOREA 

--I 

L=-J FIRST ICE 

Dec, (Grl"ase) 
Dec. (Grease) 
j)f>'. (Grease) 
Oecilsi 

-,-

I HREAKUP 

I 
o n a I i l 

lee ree 

Early Mar. 

F.lI.rly Mar. 

Mar. 
o , a s ion 

ApI'. 

LAST ICE I 

Mal:'. 
Mar. 
Mar. 

Mar. 
Apr. 
Lat!' Mar. 
Apr. 
Mar, 

Apr. 
May 
Apr . 
l.ate Apr. 

MAXIMUM 
THICKNESS 
(INGIIES) 

124°00 B 
llS"IIE 
128°12E 
1]0015F. 

130 0 01E 
128°12E 
12.4° 2.4 E 
130· ]6 E 

130·41 ~~ 

IZ7°l6E 
127°2(,E 

Generally 
Dec (Greasl~) 
Early Dec. (Drift) 
Late Dr.t:, (Drift) 
Early Dec. (Drift) 
Dec. (Greasc) 
Late Nov. (Drift) Mid_ March Late Mar. 

AVERAGI-; ICE CONDITIONS 

CHINA 

LONG. ~'J}{'ST IC E 

Mid-Nuv. (Grea8,-,) 

Mid_ Nov. (Gre'lse) 
Ot· .. (GreLl!!"') 

LAST ICE 

J.atp Mar. 

Late Mar. 
Mar. 

MAXIMUM 
T£I1CKN~:SS 

(INCI'H:S) 

MAXIMUM 
TInCKN~:SS 

(INCW:S) 

&0 

CHART 

149 



100'> 
700 

10" 

20" 

10" 

0" 
100' 

110 
r -

1111111111'111111111111 

l10 ' 

SEA TEMPERATURE 

120" 130'-' 140" 
.. -,---_._-_ .. 

-----

1',--'0' ]JOJ 1 ,10" 1'_-)0 

IGO" 

80.0 

!fJil' 

I j(J" 180 I/O" 

I 

\ 1111//( \. 
I/II/I/II! t:.:.? 

'"III/fllllllllllllllllill 
TEMPERATURES IN VICINITY 
Of ICE APPROACH 30" f 

80.0 ........ 00; 82.5 

___ 1 __ .. ... 1/ 
170"' lH(J , 170-

FEBRUARY 

140' I 3D" 120" lU)" 

CHART 
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50" 

10" 

ATEMPERATURE (" f) I 
1_- .. LI 775~ 

0" 
lbO' 150" 140" 1.JO" 120" 110" 



SEA TEMPERATURE 

100" 
70· 

110' 120" 130" 140" 
-T---~- ---~----'~~-~~~~-

150' 
T -

160" 170" 180' 
r-

!JO' 
T 

150' 

37, 

50" 

GO /~ .. "" ... ' _A __ "_ ........ / 

40" f+~~-----

30" 1(/~~~~~70'O _____ _ 
.:;:::. 72,5 

20" 

82,5 

TEMPERATURE ("F) 

140 11:10' lbO' lIU~ 

MAY 

130' 
10 ' 

CHART 
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4(J 

30" 

I J 
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100' 

10 r 

60" 

Ii 

I 

, 

00' I 
, ! 

~O' , 

LJU" 

0' 
1()() 

110 
r ' 

J11111J/111111111111111 

;) 
// <-:~~./ 

llll 

SEA TEMPERATURE 

120' 13U' 
r' 

\:lW 

TEMPERATURE (' F) 

-~--

HU' 

?? 0° 
161}' 1 I() , IE()' 

lCO 

55,0 

I j()" lb()' 

() 

l'Ju 
. r' 

1 ~U'-' 

AUGUST 

1:i()" 12U' 110' 

'~-\ 

'if 
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800~ 
.-

85.0 
82,5 

....., 

10' 

~775 
80,0 75,0 

/ .,., .. ~,. -L .. 0' 
I ~O-, 130' 12C)" 110' 



SEA TEMPERATURE NOVEMBER 

JOC)" Il')' 130 140'-' JIM' 170'- lEO I/O' 

/0
0 I J -----T-

"-11-11'-11'-11-11'-11-11'-11'-' ~,,5-10 ICE LIMIT I 

fiO" I 

I , 

i 

) 
C-

4()"H-~-

30" 

....-::::-.... __ ---::::::45.0------
.... 47.5--__ --_-/ 

~~~50.0----52.5 :===::::::::::::~;::::::==;~:.----=:....". 55.0 

====::::::==~=~::=== .... ~6:g_..::::::------:-;::;..~:::::==:::==:::::::=:... 
~~~~~~~~~:=~:-=:=====-==~ ~~:g:::--------.; 67.5 -::::~;~==::~ 70.0 .... 

72.5 ~-_..--

75.0 ________ ---

77.5 __________ /' 

-----........ --c:::::::::---- 80.O------

82.5 

lbO' 1 70 18u'- liD" 
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100-
/U" 

I, 

DENSITY 

110' l:!O-' Li()" HO" 
r --- -----,---------

I ,111'IIII'!IIIIIII'11i1 ; .5,10 ICE LIMIT 

60" f-t------------j-

30" 

1 ~:,[) , 170' 

_--1.026v--__ 

1.0265---__ _ 

1.0C) 

FEBRUARY 

lf1IY 1 SU' 

-------------~ u()" 

? 
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100 0 

70" 

50' 

40" 1+-----" 

30" 

110" 

DENSITY 

120' 130" 14fT 

]'0215 

140" 

150" 
1 

,J, 

150' 

160" 

IbU' 

1/00 

],0215 

180" 170' 1 bO' 1 ~OO 

],0240 

AUGUST 

140' 130' 120" 110' 
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],0245 
'''~-T ],0250 
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=~'~~~~----J ------------------~ 
---~ I~ l ____ ----'I _____ '-______ ,L_ 

1 I()" 1 SO ' 1/0" 160' 150" 140" 130" 120" 110" 
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IMMERSION 

LEGEND 

MEAN MONTHLY ISOTHERM OF SURFACE WATER n) 

APPROXIMATE RANGE OF TIME A MAN IN ORDINARY CLOTHES 
AND LIFE PRESERVER CAN BE EXPECTED TO WITHSTAND 
IMMERSION HYPOTHERMIA WITHOUT FATAL RESULTS 

• <15 TO 45 MINUTES 

30 TO 90 MINUTES 

~ I TO 3 HOURS 

~ I TO 6 HOURS 

ixx}!;;!:] 1 TO 40 HOURS 

~ 3 TO INDEFINITE' HOURS 

~===~ INDEFINITE .. 

• IN THIS RANGE OF TEMPERATURE SURVIVAL TIME IS 
LIMITED PRIMARILY BY INDIVIDUAL ENDURANCE 

.. IN TEMPERATURE 80T SURVIVAl TIME IS LIMITED 
SDLEL Y BY INDIVIDUAL ENDURANCE. 

40"f+---

HYPOTHERMIA 

IbU' I/O" l~O'-' 

I 

~ 
10 ICE LIMIT I 

lBO" 
r 

I/O' 
1 

lbO" 

------ --------------------------_.--------

:~~~j:'=::~~2-'=::=~~~::; ._.- --.---- -- ----- ---- ------------.- ---=: =: =: =-=-=-~-=-= = -= -----=----=---~--=:~..:.-=~--::::....:-=-=:.--=----- - - - - - ----------=------------=-------:-_---: ....:-:..:-:.. -----~---------
------------------------------ ---------------

----------------------------------------------
----:-:-----~::::::-~::J_=-_=-=~_=-=-=-J_=-=-=__=-=-=-=-=+=-=-=-=-=-=-=-_ 

100' 110' 130 1'JU 16u 170' 180' 1/0'-' lb()' 

JAN.-fEB.-MAR. 

GrNrRAI CONSIDERATIONS 

HYDothermla-suhnormal bo~y temperalllll! 

ImmerSIOn hvpulhermia Involves 11 loss of body heal to the water It is assumed that a person Will du~ If illS 
normal rectal tempelalure (approximately 99.(;° f) drops below ,tI.G" f 
7 Thp.lp. are two prinr.lpal s(;hools uf Ihuullht wllh 11I1I3rd tu sal! help, nBmaly. vigorous uercise vs passive wait· 
HIli VIIIOIOUS (lUlIeIS\! mllY dissipate heat reserves more rapidly, thouHh wllhlll reasonable lime IlIfllls It lIlay keep 
muscles warm and prt'vent thell stlitemoR Passive W31tlOH maintains heat production by the natural process of 
shiverinl( as lonll as tho r~d~1 lumptHillure rUUlillfiS betw~en 9~,(J° anll !lll,{j" f Passive wailing i~ somewhat 
In lavO! at present 

Survrval titHe al~u mav be allected by body type, body atlltude, and phYSical condition, amount 01 sub 
Cillaneolis lal and Will 10 survive 

In walers warm'IJ Ih~n 10" f heal production Olav keep pace with heal loss, and f8tl~ue leadin~ 10 ultimate 
exhaustlltll is Ihull Ihe 11f!tl11f1~ lal:lur 

Water lemp CU 
3~ ~ 

]l !>-40_U 
40,- 50 
'O-{i() 
60-/0 
70-80 

80 

A~pf(lXlfflate Survivalliffle III Humans Immp.rset1 ill the Sea 

140" 

lxliausllull UI UllWIlSl:lUUSness 

I, ffllli 
It>-J(J nlln 
:lO-fiO min 

1-2 hr 
7-1 hi 
3-1l hr 

Indef 

130" 120" 

lXll8cted II.m!!.!!! SurVival 
1t>-4!> min 

30- 90 01111 
1-.1 hr 
\-6 hi 

? --40 hi 
3-int1el 

Indel 

CHART 
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IMMERSION HYPOTHERMIA 

LEGEND 

MEAN MONTHLY ISOTHERM OF SURFACE WATER n") 

APPROXIMATE RANGE OF TIME A MAN IN ORDINARY CLOTHES 
AND LIFE PRESERVER CAN BE EXPECTEO TO WITHSTAND 
IMMERSION HYPOTHERMIA WITHOUT FATAL RESULTS 

40" 

20' 

• <15 TO 45 MINUTES 

30 TO 90 MINUTES 

~ I TO 3 HOURS 

mill TO 6 HOURS 

Iii 2 TO 40 HOURS 

I: :: : ,I 3 TO INOEFINITE • HOURS 

D INDEFINITE •• 

• IN THIS RANGE OF TEMPERATURE SURVIVAL TIME IS 
LIMITED PRIMARILY BY INDIVIDUAL ENDURANCE 

.. IN TEMPERATURE 80°F" SURVIVAL TIME IS LIMITED 
SOLELY BY INOIVIDUAL ENDURANCE. 
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G£NlRAL CONSIDERATIONS 
Hypothermia-subnormal body lemperlture 
1 Immersion hypothermia involves a loss of body heat to the wlter. II is usumed Illal a person will die if his 
normal'rectal temperlture (Ippto~imlt"y 99.6" F) drops below 78.6" F. 
2, There lIe two prinCipII schools of thoulht with relllld to self help. namely. villorous exercise va. passive wait· 
i "II. Vigorous exercise may dissipate heat ruelVIS more rapidly, thoullh within reasonable time limits it may keep 
muscles warm and prevent their stiflenln.ll. Passive waiting maintains heal production by Iho nalural process or 
shiverinl/ lIS long as the reclMl temperature remains between 95.0· and 98.6° F. Passive waiting is somewhat 
in favor at present 

3. Survival time also may be affected by body Iype, body 811itude, and physical condition, amount of sub­
cutaneous lat and will 10 survive 

in walers warmer Ihan 70' F he81 production may keep pace with heat loss, and fathlue leadlnilio ultimate 
exhaustIOn is then the limltlnll factor 

Watel Temp ("F) 

32.5 
32.5-40.0 

40-!iO 
50-60 
60-70 
70-80 

Approximate Survival Time 01 Humans Immersed in the Sea 
Exhaustion or Unconsciousness 

15 min 
15-30 min 

'30-60 min 
]-2 hI 
2-7 hI 
3-12 hI 

Inde! 

50,0 

hpected Time of Survival 
JS-4!i min 
30-90 min 

1-3 hI 
1-6 hr 
2-40 hr 
3-indel 

Indel 
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IMMERSION HYPOTHERMIA 

LEGEND 

MEAN MONTHLY ISOTHERM OF SURFACE WATER n) 

APPROXIMATE RANGE OF TIME A MAN IN ORDINARY CLOTHES 
AND LIFE PRESERVER CAN BE EXPECTED TO WITHSTAND 
IMMERSION HYPOTHERMIA WITHOUT FATAL RESULTS 

• <15 TO 45 MINUTES 

30 TO 90 MINUTES 

~ 1 TO 3 HOURS 

g 1 TO 6 HOURS 

D 1 TO 40 HOURS 

~~(,,§] 3 TO INDEFINITE' HOURS 

I ~-~=~ INDEFINITE .. 

• IN THIS RANGE OF TEMPERATURE SURVIVAL TIME IS 
LIMITED PRIMARilY BY INDIVIDUAL ENDURANCE 

.. IN TEMPERATURE 80" F. SURVIVAL TIME IS LIMITED 
SOLELY BY INDIVIDUAL ENDURANCE. 
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160" "NERAI CONSIDERATIONS 

~~'~1~~i_II;~r-r-l Hypothermia-subnormal body temperature 

--: ~------------:J 

I/O' 160' 

1 ImmerSion hypothermia Involves a loss of body heat to the waler. It IS assumed that a person will die If hiS 
normal rectal temperature (approximately 99,S" f) drops below 786" F 
2 There are two pnnclpal schools of thought With rel/Brd to sell help, namely. vigorous exercise YS. passive wall 
In~, Villorcus nercise may dissipate hut reserves more rapidly, though within renonllble !Imll limits It may keep 
muscles warm and prllY!nl thell stiflenlnR. Passive waitlnQ mamtalns heat Production by the natural process 01 
shivering as lonQ as the rectal lemperature remains bfltween 95 O' and 98.6" f Passive wallln~ IS somewhat 
In favor al present 

SurVIval lime also may be affflcted b~ body tYPfl. body attitude. and phYSIcal condition. amount 01 sub 
cutaneous lat 8nd will In survIve 

In waters warmflf Ihln 70" F hut production may keep pace wllh hut Ion. and fatIgue leading to uillmale 
e~haustlon 1$ then the limiting factor 

~~~ 
32.~ 

32 5~40.0 
40-50 
50~60 

6O~70 

10-80 

---r---:. 
100' 

Approximate SurVIval Time 01 Humans Immersed In the SfI! 

hhaustl(}n Of Unconsciousness 
15 min 

J5-30 min 
30~60 mIn 

1-2 hr 
"l~7 hr 
3-17 hI 

Indef 

__ -_-_- -- ____ , - :-.8.0.0' 

'.'» ,<.»>'<.'<:' ... 

Expected Time 01 Survival 
15-45 mill 
30-90 min 

1-3 hI 
1-6 hi 

2-40 hi 
3-lndel 

Indel 
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IMMERSION 

LEGEND 

MEAN MONTHLY ISOTHERM OF SURFACE WATER ("F,) 

APPROXIMATE RANGE OF TIME A MAN IN ORDINARY CLOTHES 
AND LIFE PRESERVER CAN BE EXPECTED TO WITHSTAND 
IMMERSION HYPOTHERMIA WITHOUT FATAL RESULTS 

• <15 TO 45 MINUTES 

30 TO 90 MINUTES 

~ 1 TO 3 HOURS 

.u 1 TO 6 HOURS 

Wi&wmM 2 TO 40 HOURS 

~ 3 TO INDEFINITE· HOURS 

o INDEFINITE .. 

• IN THIS RANGE OF TEMPERATURE SURVIVAL TIME IS 
LIMITED PRIMARILY BY INDIVIDUAL ENDURANCE 

•• IN TEMPERATURE SOT SURVIVAL TIME IS LIMITED 
SOLELY BY INDIVIDUAL ENDURANCE. 

HYPOTHERMIA 

160" lKO' ____ ~1~70~"-
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OCT.-NOV.-DEC. 

GENERAL CONSIDERATIONS 
Hypothermia-subnormal 'body temperatura. 
L Immersion hypolhermlalnvolvts I loss of body hili 10 Ihe waler. It is assumed that a person will die il his 
normal rectal temperalure (app'o~jmately 99.6' F) drops below 78.6' F. 
2 Ther. Ire two principal selloals 01 thoLlgM with relard 10 self help. namelv. Villorous exllel" VI. panly, wllt­
I "II. Villorous (I)(tfclse may diSSipate heat ruerves morl! Fllpldly. thoullh wittlln renon.bll time limits it may keep 
muscles warm and pIIYen! thtllr stllfenlnll. Panive WIlli nil maintains hut production by the nalural PIOceSS of 
slliverlnil as lonll as the rectal temperature remains between 95.0· and 98.6' f Paulye waiting is $omewhlt 
In lavor It present 
3 Survivil time also mllY be IIffected by b(ldy type, body attitude, and phY$lcal conditloo, Itmouol of sub 
cutanenus fat aod wilt to survive. 

In waters Wllrmer than 70" F heat pr(lduction may kelp pace with heat 1055, aod tatigue leadiog to ultimate 
IIxhaustloo is then the limiting lactol 

Water Tamp (Of) 

32.5 
32,5-40,0 

40-50 
50-60 

1 ~()" 

Approximate SUlvi~BI Time of Humans Immersed III the Sel 

140" 

Exhauslion (lr Unconsclnusnes5 

15 min 
15-30 mill 

30-60 min 
\-2 hI 
2-1 hr 
3-12 hr 

Indel 

130" 120" 

Expected Time 01 Survival 
15-45 min 
30-90 min 

1-3 hI 
t-6 hI 

7-40 hr 
3-lIldel 

tnde! 
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