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• FOREWORD •

This annual report , the twentieth and last of a series , summarizes
• the ice program conducted du~ii~~i~7lb y the Naval Oceanographi c Office

principally in support of Military Sealift Command resupply operations
in the eastern Arctic and Commander Alaskan Sea Frontier in the western
Arctic. Extensive ice data acquired by aerial reconnaissance , ice—

H breakers , and satellite photography were used to prepare ice forecasts .
- Satellite photograp hy has proven in recent years to be an invaluab le

tool for supplementing aerial reconnaissance and to provide continuous
• coverage enabling the forecaster to observe movement of ice edges ,

opening and closing of leads , and form ation of other significant ice—
• related features . These data , together with historical information ,

make possible a comprehensive accumulation of ice information which
• is an asset to ice forecasting and necessary to the overall efficient

planning and success of arctic operations .

• Captain , U.S. Navy
Commander
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PART I - EASTERN ARCTIC

1. GENERAL

Resupply of the eastern Arctic durin g 1971 was conducted by the
Military Sealift Command (MSC) . MSC ships carried bulk cargoes to
Goose Bay , Sondre Stromfjord, Itivdleq , Thule, and Kulusuk. These
locations and other place name references in the text are presented
in figure 1. For presentation purposes , the North American Arctic
is divided int o three maj or regions each of which is subdivided into
ice reconnaissance areas as shown in fi gure 2. The eastern reg ion
was resupplied by MSC, the western region by commercial shipping,
and the central region by the Canadi an Department of Transport (DOT) .

2. ICE FORE CASTING

The U.S. Naval Oceanographic Office (NAVOCEANO) conducted a long—
range ice forecasting program in support of MSC eastern Arctic operations .

• This program included the long—range seasonal ice outlook* and 15— and
30—day forecasts used to amend the long—range outlook . Short—range fore-
casts and ship ice routings were provided by the Naval Weather Service .

a. Long— Range Ice Outlook

The long—range ice outlook for the eastern Arctic was designed
to provide an estimate of ice conditions during the resupply season for
planning a generalized and tentative arctic shipping schedule . The
outlook was based initially on evaluation of oceanographic and climatic
factors affecting ice formation , growth , and dr i f t .  Forecasts of ice
disintegration and predicted trends were then based on comparison of
this evaluation with historical data.

In addition, a comprehensive aerial survey of the Labrador Sea,
Davis Strait, and Baff in Bay from 20 through 24 March provided information
on distribution, age, and topography of the ice. Data extracted from
ESSA 9 and ITOS I satellite photographs between 22 and 25 March provided in-
formation for the Labrador Sea , the east Greenland coast and the Denmark
St rait .  The current environment was compared to historical ice conditions
to determine possible analogies. After incorporation of this information ,
predicted tren ds for the opening of the various ports were related to normal
dates when ice concentrations would permit ships to safely enter these ports
with and without icebreaker assistance.

The outlook also contained progn osticated mid—monthly ice charts
for May throu gh August , together with envelopes of minimum and maximum ice
edges observed since 1953. The outlook was presented at a brief ing of

• COMSCLANT and was distributed to other cognizant commands .

*U.S . Naval Oceanographic Off ice , The Eastern Arctic Ice Seasonal Outlook ,
1971 , H. 0. SP—6O(71). April 1971.
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b. Fifteen— and Thirty—Day Ice Forecasts

S Fifteen— and 30—day forecasts were issued from N AVOCEAN O via
radioteletype (RATT) twice monthly between 21 May and 22 November.
These forecasts were revisions of the long—range outlook and contained
more detailed information on ice edge, concentration , and floe size.
Forecasts were based on aerial reconnaisance, satellite data, ship
reports, historical ice information , and ESSA 30—day prognostic charts of
the mean sea—level pressure and 700—millibar—height departure from normal.
Commencing with 20 October, the 15— and 30—day forecasts were freezeup
forecasts. Forecasts are summarized in table 1.

Table l

Fifteen— and Thirty—Day Ice Forecasts
Eastern Arctic , 1971

Number
Site—A rea Period 15—Day 30—Day Total

Goose Bay—Labrador Sea 1 May—21 June 7 7 14
• 20 Oct—22 Nov

Sondre St romfjord 21 May— 7 June 5 3
20 Oct—22 Nov

Thule—Baf fin Bay 21 May—20 Aug 10 10 20
20 Oct—22 Nov

Kulusuk-Denmark Strait 21 Jun— 6 Aug ..-j _i _Z.
26 23 49

c. Short—Range Ice Forecasts

Forecasts covering a period of 5 days or less were issued by the
Fleet Weather Facility , Suitland , Maryland. Ice advisories and forecasts
commenced when ships entered operational areas and terminated when shipping
was completed or when the ice was no longer a hazard to shipp ing.

d. Ship Ice Routes

In order to minimize ice damage to shipping, ice routing service
was provided by Fleet Weather Central, Norfolk , Virginia. Optimum track
ship routes were provided from the last port of call in the Atlantic to
arctic ports and return. During the periods of icebreaker escort, routes
were terminated at a rendezvous point in the port approaches.

3. ICE RE CONNAISSANCE

Long—range aerial ice reconnaissance of the eastern Arctic was pro-
vided by P3A aircraft stationed at Bermuda. A summary of regular flights

4
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and hours flown over each reconnaissance area each month , in cluding
transit time, is given in table 2. Flight hou rs fo r each mission were
apportioned to the various reconnaissance areas. Immediate tactical
support was provided by icebreaker—based helicopters which made local

• ice observations.

Table 2

ice Reconn aissance Flights , Easte rn Arctic , 1971

Total Hours of
- - Month Fits. Hours AL FA BRAVO CHARLIE DELTA ECHO KILO Ice Obs.

Feb 1 9.3  0 0 0 0 0 9.3 6.0
Mar ch 3 23.7 3.9 3.8 4.5 8.6 0.9 2.0 13.8
April 4 29.6 8.7 3.2 3.9 7.4 1.9 4.5 17.3
May 1 9.0 2.0 1.5 2.0 0 0 3.5 3.2
June 7 48.6 11.8 7 .4  1.9 16.0 2 .2  9 .3  22.9

-~~ 
S July 7 53.4 9.6 6.5 11.6 11.5 1.8 12.4 16.5

Aug 4 26.8 0 1.8 0 3.7 0 21.3 12.4
Sep i 9.0 0 0 0 0 0 9.0 3.5
Oct 5 36.9 0 0 0 5.2 0.6 31.1 10.4
Nov 6 47.8 0 3.3 3.9 19.4 1.1 20.1 16.4
Dec 1 10.2 2.1 4 .5 0 0 0 3.6 5 .9
Totals 40 304.3 38.1 32.0 2 7 .8  71.8 8.5 126.1 128.3

Several other sources of ice reconnaissance data over the eastern Arc t i c
augmented the dat a obtained by P 3A fli ghts .  These included 4 U.S. Coast
Guard flights in January listed in tab le 3 , in wh ich Navy ice observers
participated. Other supp lementary ice reconnaissance data covered
initial and terminal legs of Project BIRDS EYE missions and Danish
ice reconnaissance conducted primarily along the south and east Greenland
coasts including 83 f l i ghts totaling approximately 385 hours . Some
Canadian obse rvations in Baf f in  Bay and Lab rador Sea were also ut i l ized.

Tab le 3

Pa rticipation in U.S .  Coas t Guard Fli ghts ,
Eastern and Western Arctic , 1971

Total Hours of
Month Fits. Hours AL FA BRAVO CHARLIE INDIA JULIETT Ice Obs.

4 25.0 18.6 1.7 4.7 0 0 10.4
Mar 1 6.5 0 0 0 0 6.5 4.0
May 3 33.0 0 0 0 0 33.0 12.1
June 1 10.1 0 0 0 6.9 3.2 3.1
Totals 9 74.6 18.6 1.7 4 .7  6.9 4 2 . 7  29 .6

5
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. 4. SUPPORTING PROJECTS

a. Project BIRDS EYE

• In conjunction with research and development of ice forecasting
techniques for the Arctic Basin and to provide ice forecasting support ,
Project BI RDS EYE consisted of a series of seven ice reconnaissance missions
(BE 1—71 through BE 7— 71) , with several flights in each mission , over the
No rth American Arctic. BIRDS EYE missions totaling 42 flights fo r approxi —
mately 460 hours were conducted on standard tracks primarily over the
Arctic Basin . Data f rom BIRDS EYE missions 1 through 5 were in cluded ,
where appli cable , in the charts presented in appendixes A and C. BIRDS
EYE 6—71 and 7—71 dat a are presented in appendix E.

b. Classified Operations

The following forecasts were issued to a military command for
two continuing classified projects in specific geographical areas :

Ma rch — seven short—range wind and ice forecasts
September — one 15—day ice forecas t
Octobe r — two 15— and 30—day ice fo recasts
November — two 15— and 30—day ice fo recasts
December — one 15—day ice forecast

5. OBSERVED ICE CONDITIONS

Ice conditions obse rved b y aerial reconnaissance in the eastern North
American Arctic are presented in appendix A. Ice data were obtained pri-
marily from U.S. aerial ice reconnaissance, including BIRDS EYE flights,
supplement ed b y U.S .  Coast Guard f l ights and Danish aerial reconnaissance .
Ice conditions obse rved b y satellite in the eastern North American Arctic
are presented in appendix B.

Fas t ice in Itivdleq b roke up within its no rmal range as fo recasted
b y the out look . However , the es corted and unescorted trends for Sondrestrom
were 9 and 6 days later than forecast, respectively, owing to temperatures
that were lower than those forecasted fo r May and the f i r s t  week of June .
Ice concent ration in the approaches to Goose Bay de creased to less than
six—ei ghths by 15 June , 1 day later than fo recasted in the outlook .
Unescorted entry to Goose Bay occurred as predicted on 8 July, 15 day s
later than normal , because of the predominance of onshore drift along the
Labrador coast during April through June. Ice concentration in the Thule
approaches decreased to less than six—eighths by 16 July, resulting in
normal escorted entry into Thule as predicted in the outlook. Open to very
close pack ice persisted in central and northern Baffin Bay until the end
of July . Thus, the later than normal unescorted entry date of 1 August
forecasted in the outlook was verified.

6
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Escorted entry into Kulusuk was normal as predicted by the outlook ;
but the wider than normal ice pack north of Kulusuk, coabined with large
quantities of multi—year ice north of 66°N, still posed great potential
for later drift into the Kulusuk approaches . However , this potential
drift never materialized even though the pack ice north of 66° N remained

S unusually extensive into August owing to anomalous light and variab le
and offshore winds during July along the east Greenland coast. Consequently ,
unes corted entry into Kulus uk was possible by 3 Augus t , 20 days earlier
than forecast by the outlook. Verification of the long—range out look is

S given in table 4.

• Tab le 4

Long—Range Ice Outlook Verification , 1971.

Es corted Entry *

Port Normal Predicted Trend Observed S
Itivdleq 17 April Normal (±4 days) 14 April
Sondre Stromfjord 29 May Earlier (2 to 5 days) 5 June
Goose Bay 5 June Later (5 to 9 days) 15 Jun e
Thule 12 July Normal (±4 days) 16 July
Kulus uk 14 July Normal (±4 days) 15 July

Unescorted Entry *~

Port Normal Predicted Trend Observed

Itivdleq 1 May Normal (+4 days) 30 April
Sondre Stromfj ord 7 June Earlier (2 to 5 days) 11 June
Goose Bay 23 June Later (10 to 15 days) 8 July
Thule 23 July Late r (5 to 9 days) 1 Augus t
Kulus uk 18 August Later (5 to 9 days) 3 Augus t

*Concentration in approaches 6/8 or less and fas t ice , if any, in port
well weakened.
**ConcentratioflS in approaches and port 1/8 or less.

PART II - WESTERN ARCTIC

1. GENE RA L

During the 1971 resupply season in the western Arctic , short—range S
ice fo recasting support was provided by the Fleet Weather Facility at
Sui t land , Ma ry land. NAVOCEAN O was responsible for  providing long—range S

fo recas ts in support of mi litary and oceanographic operations .

_ _ _ _ __ _  -~~ - -
5 - -— 

IS 
--

~~~~~~~~~~~~
--

-~~~~~~~~ -— --~~



- 

‘T~~~~~~~i~~
-
~~~

2. ICE FORE CASTING

A total of forty—ei ght 15— and 30—day ice forecasts for the north
S Alaskan coast and the Bering and Chukchi Seas were issued throughout

the year . Forecasts were issued twice monthly and included information
in ice pack edges , concentrations , stages of development , and ice
thickness for 6 specified points. Twenty—six forecasts were sent to
cOMALSEAFRON, 12 to COMRAWSEAFRON , and 10 to Fleet Weather Facility ,

I Kodiak , Alaska.

3. ICE RECONNAISSANCE

Aerial reconnaissance was conducted over areas INDIA and JULIETT by
P3A aircraft stationed at Adak, Alaska; by Project BIRDS EYE aircraft
from Eielson AFB, Fairbanks, Alaska; and by utilizing flights by the
Arctic Research Laboratory (ARL ) from Point Barrow . Additional ice data
were obtained by 5 U.S.  Coast Guard fli ghts listed in table 3, in which
Navy ice observers participated. A summary of P3A flights and hours
flown , in cluding ARL missions , fo r each month over each area and annual
totals is presented in table 5. Flight hours for each mission were
appo rtioned to reconnaissance areas INDIA and JIJLIETT .

4. OBSERVED ICE CONDITIONS

Ice conditions observed by aerial reconnaissance in the western
North American ArctIc are presented in appendix C. The data were ob tained

S primarily by scheduled aerial reconnaissance and were supplemented b y - S

BIRDS EYE f l ights 1—71 through 5—7 1. Ice conditions observed b y satellite
in the western North American Arctic are presented in appendix D.

f’ Table 5

Ice Re connaissance Fli ghts , Weste rn Arctic , 1971

Month No. of Fits Total Hours INDIA JULIETT Hours of Ice Obs .

Feb 1 11.0 6.0 5.0 5.5
Mar 2 15.8 8.7 7.1 6 .2
April 2 19.5 0 19.5 13.4
June 1 8.5 0 8.5 4 .0
July 6 39.3 39.3 0 13.4
Aug 7 40.7 40.7 0 14.6
Sept 2 11.9 11.9 0 3.4S Oct 2 14.5 13.5 1.0 4.1
Nov 1 9.1 5.3 3.8 5.2

S 

Dec 3 24.8 4.9 19.9 12.3
Totals 27 195.1 130.3 64.8 82.1

8
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PART III — SATELLITE OBSERVATIONS

• 1. GENERAL

Ice information , including ice edges , concent rations , and large
leads or wate r openings , was interpreted f rom satellite photographs
between 3 Ma rch and 22 September. The data for the eastern and western
Arctic and Canadian Archipelago are presented in appendixes B and D,
respectively.

Ice data de rived from ESSA 9 , ITOS I, and NOAA I satellite photog raphs
may disagree with aerial reconnaissance data in some cases ; however , dis—
crepancies do not always indicate incorrect satellite ice information .
Ice ed ges may be plotted incorrectly owing to nav igational problems aboard

• the ai rcraf t .  The width of the ice pack sometimes appears less extens ive
in a satellite photograph than the width shown on an aerial reconnaissance
chart for the same area during an equivalent time period. This specific

5 S~~~ discrepancy is due to the interpreter ’s inability to observe ice of less
than 3 oktas concentration alon g an ice edge in the 1971 series of satel-
lite photog raphs. Many leads and large openings observed within  the
pack ice are labeled “ ice free to 3 oktas , ” unless the analyst was well
assured that the area contained no ice , in which case the area was
labeled “ ice free” . The no tation “ ice f ree to 3 oktas ” generally infers
that the center of the area is ice free and that  concentrations of 1
to 3 oktas of ice are present along the peri phery of the area.

Concent rations within the pack were interpreted b y the analyst wi thout
reference to aerial reconnaissance data. Concentrations cannot be inter-
preted to the nearest okta with current resolution , except for fast ice or
where the analyst is confident that compact pack ice (8 oktas) exists;
therefore , concentrations are analyzed in ranges of oktas as shown in
appendixes B and D. Analysis of ice conditions covered by extensive cloud
cover or under conditions of poor illumination was not possible ; therefore ,
areas of arctic darkness or extensive cloud cover are labeled with the
appropriate symbols. Ice edges can be observed occasionally through thin
cloud cover; however , the concentrations within the pack ice are difficult
to as certain. When such cases arise , a cloud symbo l outlines the pack ice
and terminates at the ice ed ge.

Conti nuous satellite coverage of the Arct ic , along with consistent
] interpretation of the satellite data , permits observation of significant

changes. Movement of ice edges, opening and closing of flaw or shore
leads, changes ‘~~~ concentration , and gradual expansion of large water
openings , such as the North Water Area, can be observed.

2. DISSEMINATED SATELLITE DATA

From 23 May until 22 September NAVOCEANO prepared a total of 72 weekly
satellite ice charts for the eastern Arctic , the Canadian Archipelago, and
the western Arctic showing ice edges, concentrations and water openings .
A total of 468 charts was mailed to various government and private agencies

S 
during this period. Data were also extracted from these charts and t ran s—
mitted via radioteletype (RATT) message to icebreakers and cognizant commands.

S A~~~A -“ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S
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KEY TO ICE SYMBOLS USED IN PLOTTING ICE FEATURES S

TOTAL CONCENTRATION TOPOGRAPHY

k. I,.. CONC — Concentration flA Rafted or Finger-lifted

S CR}~ — Crack flfl ~~~~~~~~~~~~~

E~~ ~~~~~~~~~~~ 
CRKS — Cracks N.~ mdg.s

1.(3 oktos 
~~~TV : ~::;t~~:11 Fracture /W\ w W.ether,d Ridges

(vary spin pick) FRCTS Small Fracture t~fV\(V) Very Weathered Ridges

[{j] J] ~~~ 
FRCTM = Mediu m Fractu re fW~(A) Aged Ridg.s

6 7 oktu FRCTL Large Fracture /yy~(c) Co~~lidoted Ridges
S 

< LVL — Level lce
l•ii pa 

NDT R Not Dete rmined Example: IV’i\ (N) (h)
~~~ 

( ; y c los. pick) NOPG — No Openings in Ice ~~~
S 

- ~ 
OPWR Open Water (h) height .1 ndges in meteri S

(sempoct pock) SCTD — Scattered (n) t.nths cov erage on ice S

SD — Snow Depth
COVERAGE BY SIZE T — Ice Thickness STAGE OF MELTING

c FPD = Few Puddles
• MPD = Many Puddl.,

FTh = Few TIsew Holes
C = total concentration MW = Many Thaw Holes

55/Nt = New Ice or Miles DRI = Dried 1(1

us1 PR = Pancake <3 m ROT = Rotten Ice
(K = S l i  ~~ 

ItO Hooded Ics

SF = Small Flo. 20— t OO iii

MF = Medium Floe 100—500 it, UNDERCAST
• SF = Big Floe 500—2000 i’s

VI = Vast Floe 2—10 km Limit
“ 3 GF = Giant Fbi  >10 km

Fast = Fast Ice THICKNESS OF ICE
Examp le: 7 = total concentration & SNOW

7 1 = okta all pancake ice t E = ‘ci th iclrn.ss In an
124 2 = okt as small end medium Ice floes

$ = snow depth In cmPR 4 = okt as big, vast , end giant ke f loes

STAGE OF DEVELOPMENT PHENOMENA
A

.ktes predominant , .ktu secondary ‘~#f44~ crack

AGE AVERAGE THICKNESS fracture

55 = Frszll, Grease, Slush, 51mg. c~~ 
polynya

ML = Ice Rind, Dark Nilas, Light Miles — — <5— 10 CM 
______G = Grey — 10—15cm ~~~~~ lead

GW = Gray .Wh ite — 15—30 cm ~~~(n) icebergs
FL = Thin First-Year — 30—70 cm
FM = Medium First-Year — — — — — — 70—120 cm ~~ (n) beigy bits & growlers

FT= Thick First .Yea r — — — — —  — >120 cm (it) = numb., in area
SY = Second-Year
MY = Multi-Year 

ICE EDGE
Example: A

SFM3G observed

A=Ste,e ef developm.itt ledSi
SFM = 5 .ktos Medium First.Y.er 

S S e S e limIt ~f30 = 3 obtos Gr.y observed dote
~ On. .kto equa ls on..elgh$h lee cencentretlen •—S—. sat ellite date

12 9/68

S -S-S s s-5_• — -



-
‘ 

- — 9 19 5

- 

5 \~\ 
L

~

I

Sk
.

•~•5 ~/ 

_
“•__

“_
‘_“•‘_S_••__ 

~ 0

H 
-

* 
>

~~~_ .~~~ /
‘

~~~\ _ _  
~~~~ S

L~~~~- 

!~~~~~~~~~~~~~~~~~~~

ii -

~~~~~~~~~~~~~~~~~
:T

~~~~~~~~~~~~~~~~~~~~~~~~~
S • 

~~~~~~~~~ ~~~~~ ~ 
,. -

~
— 

~~~ 
. ‘ -

~~~ /
5 ~~~~~~~~ / Y

~~~!~~~~~~~~~~~~~~~~~~4 ~ir~~~~~~

~~~~~~~~ ~~~ • . 
_ _

• 
S ~~~~~~~ 1 

5 5 5

r~
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— 

\ 

N

~~~~~~~~~~~~~~~~~~~~~~~~~ •~\ \

I 
\5

\

5 6 JAN 1971

_ 
_  

S _

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5



-

-

- 
:

# S /  

— 

~1.
-

~ 
;N~~~~~~~~~~

S
~~~~~~~

5 

- 

f 

S

_ _  

-

S 

-

9
/

L ~~~~~~~~~~~~~ t* \ \
\

F 
~19 — - 

5
’. .

‘S
- 

- — 
-Sq—

-

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S

- S

S 

- - 

~~
N•-

~
:
~ \ 

/ N 
-

-
~~ 

•~SS
5 

S

- 

‘

~~~~~~~

99 ‘ 
S~ 

SS

\

~~ —

I -

~~~~~~~~~~~~~~~~~
NAVOCEANO \. S

S ICE CHART - -

8 IAN 1911

- 
_  

-~~~~--~~ - ~~S

-L 14 

- ~~~~~~~~~~~~~ S S~~~~~~~ 5 ~~~- ‘— -S-S5~~~~~~~~~~~~~~~~~~~~~~~~ - -S 5 - --’ 
a



— - - -S  -5 - -—— -

______________  

-‘ 

91

_  

A

S

W u  \ \ 
\ - /

p 

/ N I,

S — t~~~~~ \ - 
_‘

~~~r• _ /

__________  ~~~~~~~~~ 
-~~~~ r~-- ‘. S

S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~

S 
S 9 ~ 

~~~~~~~~~~~~~~ • S~~~~~ \
\ 

S S
\ 

/ 
~~u__I.

~~~~~~~~
—

90 •~ 

-

-~~~~~~~ 

‘. 
S

‘9 
— — I.I~,th~iIJ

NAVO CEA NO ____ 
— \ ~~~~~~~~~ 

S

ICE CHART

1 0 — 1 1 JAN 1911

____ A . •~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - -  -~~~~~~~



S 5 S-S~~~S - 5 S -S~~S S 5-S~ S-S~ 

II II ~ ~ ~~ ~~ 0~ 9~~ 9 00 09 09 10 ______________________________

- -  S 

/
-

~~~ /~~~~~~ 
S

S ~ ~~~~~~~ ~~~~~~~~~~~~~~~ ~~ - 
-
~

* 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
NN~~ 1~~~~~~~~~~~ PF

_ 

‘
N

put. 
~~~~~~~~~~~~~~~ I~~~~~~~~~~tlL ~ 

_ _  

N

—~ ~~~~~~~~~~~~~~~ 

- 

\ 

- 5 - 5
-41’ ,J/1/ L—

H

_ _ _ _ _ _ _

_ _  _
12—13 JAN 1971 ‘ 

S

L i~ _ _  

9

..

16 5

_ _ _  --5- 5 -- -S S ~~S -S 5 SS - S~~~~~~~~ _ _



-

~~~~~~~ :

‘

~~~~~ 

5-

3 9 •

,

~~

,, 

~~~ _ ~~ 0 

—• 

‘9 3 9’

_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _  
S

\

\ \  ~~~~~~~~~~~~~~~~~~~~~~~~

_ _  

_ _  

\
\ 

\,,•
_ _ _ _ _ _  

H

t N,

_ _ _ _ _ _ _ _ _  

/ 

S

- \ T ~~~k ~~\\ - 5

-“ S______

~~~~~~_~~~~~~~~

!ç

~~~~~ 
•

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 7

CHARTI\ ~~~ — . 
\
\

14 JAN 1911 

‘0 

..__::“z t 
‘-

17

_  _S--S S~ 5~5 -S S . 

S



- 
~~~~~~5 5 S 5~~-S5 - S • S~~~~~~~~~~~~~~~~~~~~~~~ S --—-~~~~~- -~~~~~~~~~~~ - -~~~~~~~~~~~

90 II ts~ _S•SSS — 5~ I 3~,, 
4~, 

40 93 0~ _____________________ — ISSS -S _-S _SS_SS S__ S_SS S S S _ _ 
___~ _ _  S _ S

• 

. \ S ~~
LCuIliuI U!

~
I 

4
,- 

5 5 /t - 
-. -5- 

1
’ ’

S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

S 

— 

~~~~~ 

“

_ 
_ H

S 
=‘ 

-•~~~ —~~.w- J \ \ 
‘I’

PS 

S 5

~ 5 s~ / N
5 \ “~~~~~~ 

— 

N,

~~~ \
\ 

~~~~~~~~~~~~~~~~~~

S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~l~~~~~~~~~~~~~~ r

0 • - \/ S

T~~~~~~~~”
' -~~~~~~

. - - . \ ‘N-

r —~
----— 

w~~—

• 

~~
• \  S 

~~~~

• ~~~~~Iii~~~~~~~

~~~~
O
c
c

~~~ ,9 ~~~~~~~~ - 

~~~~~~~~~~~
1l- 18 1M 1111 ( 

-

— ‘ ‘ 

~~~~~~ SS: 

— 
:“ ‘• 

S

18



~

_ _  - 

_ _ _

_ _ _  

V

I 

_ _  

\ \ 
/

SN

N

5—. S~~~~ ‘
~~~~~~~~~~~ -5—r - 
- 

• 
~~~I1I- , 

\
‘ 

N

S S 
- 

1 
- \\S •\ 5

~~~.S ~~~~~~~~~~~~ 
~, S

Li \ 

S

91 
_ _ _ _ _  

_ _ _

P
~~~~

CEANO
~t~ 9

•

k 

~ — 

~~~~~~~~~~~ 

~~~~~~~~~~~~~ 

,u Ii

S
i~

, 

\~~~~~~

20 ’22 JAN 1971 
~ 

\
\

_
S9~~~— 5~ 5 10/ ~‘ p ,, 90 4 1 1 S

19



IEII’~1H : i—~~ 
— -- - -

~~

S 
S

S I~~~~~~~~~~ ~
1’4 -S

~~55

N

N.

/

/ 

\
-

~~~~~ 

5\  

-

p S 
,

‘ 
S

~~~~~~~~~~~~~~ 
N •

- -\

~~tiiiiiL;t 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

~~~~~~~i~ 

S
N

a :  
~~~~~~ \

~l JAN 1971 -~ ( \
\

4*’ 

- 

~~~~~~~ ~~~~~~~~~~~~~ - 9
S S S

20

S S - ‘  -



~~~~~~~~~~~~ S~~ 5 - S 5 5 5 5- S -S-5-SS S - S S ~~-S -S~~~~ -SS~~ S~~~~ S ’S.5-50-S-5~~~~~~5- ---S— • --~~.5- S- - - - —

_ _ _  

_ _  

-5

S 

N

- 
N

I S 
5 

5

• 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_pi
~~

r.IS
• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\
\

\ 
\~ ~~~~~~~ \5~\ 

S N H
S 

\- 

‘

J S S
~~~~~~~~~~Ilk.~~~~~~~~T 5-

~~
r:N

I \\, ~~~~~~~~~~~~

4 19/I 
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____

_  -S 5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 _~~~~~~



S 

~
5 5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T1i~~~~~ 

‘

~~

_ _ _  

N
N

_ _  

__

_ 

~~~~~~~~~~~~~~~~ N

_ _ _  
_ _  

S \

, 

NH5 \
-. 

- N 90
- S__•~~~~~~~ _ _ _  S~~

p 
— 

S S •0

00 5 9
- 

5 ~~~~ • - 5 - 
-

1 L s s
h

a:~~~~~~~~~~, ‘O S

55 5 5 5 -S 5S 5 -S 5 5 5 -S - 

-



• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _____  _____ -

~

__-

S 

I \ \ \ \\\
\
\ k * / ‘ -5 -5 

0
10 — 

~

S - \
\ 

~ -

— i~~~~.. — 

-

~~~~~~~~~~ ~,.
I’. ,

~ — ~“ — —

S 

5
5~~ 5 5

00 - : -

~~~~~~~~~~~~~~ ~~~~~~

7 FLB 1971

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _  

23

_ _ _  - 
5- - -•~~ — S -S5--S 5 •-~~~ S -S- S -



-S - ~~~~~~~~~~~~~~~~~~~~~~~~ 5 ~~- S - 5  S - -S ~~~~~ 
-‘ - 5 ---- -“ -5 •-.---‘ - S — - - --- -S— • .’---- - - -------5- —— 5,—----

r~~~~~~~ 

- — --S 
- ii: I

SI 
S • 

I- , 

• S

- •1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S
.

- Si ,,-_1~~ ~~~~~~~ 

-

. S

- ~,,I. ,•
~ -

‘‘-T~~ ~~~:.~~~~~~~
- -L

.~
-

CH 
41 111

9 FEB 1911 4

I _ _ _ _ _ _ _  _ _ _ _ _

‘5’ 4 5 5 -  5 ‘ S ~5 — --;r- ~r 
-- S.’

A S  - ~~~~~~~ 5~~~~~~~~~~~ 5 5 -5 - -5- - - -  _ S f f S ,  -5- 5 5 -’-- 
-



•3~0~1I~~~7 
~~~~~~ 

~~~~~~~~~~~~~~~~ 
— —  ~ ‘

~~~ “ o: 
5’ 

— 
‘~

.3 
\ 

:“-y~” 
“

1 

/

— 
N -

— -‘ -

0 
~~~~~~~~~~~~ 

NN,~~~~~~~~~~~~~

~~ 

___________ 

- 

\
\ 

-- 
~ 
‘ 

~N

t~~ uIiS&dP~ 
- 

‘ N 
“

\ , 
S

\

S 4 

( 
N 

5
5

~~~~~~~~~~~~~~~~~~~~~~ 
\ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\ 
\ 

\

\

\
, 

~~~ \
\ 

\55
5, 

~~~~ 
‘

S

~~~~‘ ~~

‘

‘W’
~~ 

~~~~~~~~~~ 

4’ 

- 
- 5 

“

-j ‘ 
0
_

•

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_. 

\
\

\

\
;~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

10 FEB 1971

25

.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5~~~~~~~~~ 5 S~~ S



_ 
‘5 5 - - S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5-5~- 5 - 5 - 5~~ -S S~~~

“ ‘~ ~ ‘~ ~__1* 0 p 
~7 

-

- - \ \ ~~ \ ~4 ’~~~ 

- S
~~~~~~~~ ~~~~~~~~~ 

-5 

5

9~~~ ~
._—

- 

- 

- 

N

‘.4 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

$

A ;:~~~ ,~~- ‘-
P
t ~~~~~~~~~~lI / : :~- -

~~
S k a..giØ \ \ - “ (~-. N 5

~~~ 
\ ~~

S
~~ \ _~~~ ~~~~~~~~

P ~~~~~~~~~~~~~~~~~~~ 9 ‘.r 4~~~~~~~~~~~~~~~~~~~i 
S

- ~~~
‘5
.

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ 5 5 
4

- L  ~~~~~~~~~~~~\ \
\ \~~ - \

0• 0 
- 

—.

I 

~r P

~~~IItiiiiiiii PTh
2 FEB 

- - — -S

26
__ - —  - 5 -



--S -5-’— — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5 5 5 4~•-5 _S -5-5~4~-S-5-5S S S ~ . S s . S SS 

-~

95 9 09 I~ ‘~ -p o~ °k ~ — — - — — — — - 
,,

- \ \ \
\ \ p ‘ N-S-S~-5L

- \
\ \ ~~~~~~~r ~~~~~~~~~~~~~~~~ ‘ 

- 

f
9

’

-5

~~~~~~~~~~~ 
‘\

-
S ‘

I \ 0 

— 

N~~~~~ ,/
t~~&~ \ N~ ~

-S 

N,F” ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\5 \ \
\ N

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\
\

_ _ _ _  
9

S 

_ _ _  

~,r 
~~~~~~~~~~~~~~~~~~~~ 1•

5 ~::~N:~~
- •

If 

~~~~~~ 
~~~~~~~~~~~~~ \ 

‘

— 1 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 
S

5 5~

~~~ OadlIl.h /

NL8
~~

9
~ I 

- 
—~~~~ -

27

--S - 5 5 - 5 55 5 - S 5  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 5- - - ’--- -- - -- —



rr ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

93 93 II 

~~ 

0~ 

\,

3~ - , S uIuII~~~~~~~~~ IP - —:-—— -

~~ _~ 
~55_ ~ ~_ 

5- —— 

‘9 
‘5 

(
- 

I -’ . .  ‘
~\“~~~ : ~~~~~~~~~~~~~~~

N 

_ _  

_ _

N 
_ _  

‘N

S ~~~~~~~~~~~~~~~~~~~~

‘ 

~~~~~~~~~~~~~~~~~~~~~ S 

/

\ 

/ \
\
\\\ 

/ 

H

‘5 —~~ \_
NAV OC EANO ‘ - 1~~~
ICE CHART 

~~ 
\..

S 23-~’~ FEB h I ,  -

28



S -~~~~~ _-S-S~~~~~~~~~~~~~ S I-

iA :~
\ 

—

~~~~~~~

.

-~ 

N.

/ N

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\
p

~~~~~~~~~~~~~~~

_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

~~~~~

_

\ 

~~~~~ H
H -

~~~~~

‘ 

~~~~~~~~ 
H \ L I

-

--5 

9

~~~~~~~~~
I—’ \ ‘i

~~t \_ H
NAVOCEANO 

~~
\. 

____  
‘5W I

ICE CHART

2 6— 2 8  FLB 1911 
( 

S~ 

, 
~~ ,, 

-55, - -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



_ _  
5-—,

I 

- ‘-S ‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..

a 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /

( 

:
tk~~~~~~~~~ L

S 2’

~~~~~~
t
~ —. 5 - 

. \TT’- ’ ~~~~ 

- 

N

~~t1~~~~rn~ \ \ _ _ _ _ _ _ _  

- I 
N

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \ N, - ~~~~~~ -
/ l~~~~~~~~

j
~~ t’~. 

\
\ 4 L~ 

-
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 -~~~~ ~~~~~~~~~ ,oç9 5 - ‘

W - - 

~~~~~ - S S

- 
— 

- 

~~~~~~~~~~~~~ \ N
- 

\_ \ ~~~~~~S 
- -  

N,\\ \ N S

- 

- 

- ‘ 
- 9

’ 

— N- -- -

• 

~~~~

.

- 5

5.~~~~~~~~~~~~~~

9 

~~~~~ - 

N

- 

/9 

- 

3 

-

~~~ 
S
N

NAvaC EAN0 \. 
_____IC E CHART p ____ ‘ 5

3 MAR 1911

00 -o 4

- -  — - —  ‘



r~ ~~~~~

‘

~~~~
‘T

~~~~T~~~~~~~~ ~~~~~~~~~~T
T5’T’ ’S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 

S

I 
~~~~~~ 

S •

~~~~~~~~~~~
-
~~~

S 

_ _ _ _ _

~ 
5 .

I W ~~~~~~~~~~~~~~~~
W’ ‘ 

- \
- - /

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5
S ’ I /

~ ~ ‘N. ~~~ ~~~~~
\ L 

~ S~ -

05 \ , 
— 

N 
- 

0 

L

~‘ ~~~~~ 

S 

-

15111

90 - 

\ ‘~ -

‘ 9. 
‘ 

- _ _ _  

N
’
-

I’ ~S _LL S -S_-S_~S _ -S — S S S - i

S A -~~ -S_-S 5 5 5 S~~S S -S S ~~~~ ~~~~~~~~~~~~~~~~ _ _  _

~~~~~~~ 

~~~~~~~~~~~~~~ _~~~~~~~~~~~~~ _ _ _ _  _ _ _



________________ S 5’ — 5’ 
p_I p 55-S 

pp 0 •

- 
~~~~~~~~~~~~ 

S \  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-— -- ‘5 -’ — --’ /
-5 

/
,

~~~~~~

0 
~~~~~~~~~~~~~~~ 

N~” 
S

I N
”

\

\
~~ 

\~~~~~~~~~~~~~~~~~~~ ‘ l

S 
S 4~~~~~~~~~~~~~~

II P1
~~ — 

‘ 

~~ ‘ N 

- 

‘ 

S~

NAv0CEA Na 
- 

- 
p J N

ICE CHA RT \ 
‘-

6 MAR 1911 1 _L -

I — - S 5 _S0~~S SS_ j

32

~5 5 5 ‘ ‘ 5 _ 5 ~~~~~~~~~~~~~~~ ‘ S



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
S

~~~~1

________ 0 ‘ ? ‘ ~~9’~~- 20 5 ~~~~~~~~~~~~~~~~~~~ 0_ — —~

- 

10 

- 
S

- ~~~~~~~~~~~~~~~~~~~~~~~ - : ~
I 

~~~siIS.liiiir ~ ~~~~~~~~~

‘ 

- 

~~~~ 0- 

‘- /i 
\

~~~v r .~

\
\ \ \ ~~~~~~~~~~~ 

5

S ~
:-;~ 

\\ 

-

— W’ 

\ 0~~~~~~~~~~~~~

U’

~~~~W \

N “
— —~~~~~~~~ 

•
~ ‘~~ 4

p,u, — 
41 5

P

. .  
\ \  -

S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. \

\— 
- 

-“
~~~~~~~~~~~~~~~~~~~ ~~

\. 
—~~~~~~

..‘

S MAR 1971

33

-- -S _ S-S S~~~~~~~~~~~~~ 5-



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S” S - S--.- ---S— ~~~~~~ - 5 -  -~--- -~---—‘----- 
- -5” - ‘ —5-- - ‘

I 

~~~~~~~~~~~~ ~t~~~~~~~~~~~ IIp4I. 
‘
~~~~~~~~ 

-‘— 

/

- 0 ‘4~~~~~~ 

— 

‘~ “~~~~~~~~
• - 5 5 

NN

4 ;~

‘ 

-- 
— -- --5- 

- 
‘

~ 

•N

__~~~ r~ - S

~~~~~~~ \\
\ 
•\ 

~~~~~~~

- 

‘~~~~~ S~~~~~~~~~~~~~
4

~ S

4 
—‘4-9k--. 

- 
• ~ ‘ 

Hw 
~~~~~~~~~~~~ 

N S

sj 
40 -I---~—----- — 5 

-5 - 
- N 

‘-5 
5 - S

— 
,;
~~~~~~ 

\
\ S

_ _ _ _ _ _ _ _ _  ~~~~~~~~ 

\9 5 

~~~~



- ~~~~~~5 55_~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

_ 10 1 \\~~ 
- 

- 

0 

I~

~ 4 ~~~~ 
~~~~~~~~ 

5’)(
~~S~~ ~~~~~~~~~~~~~~

S \ \~ ~~~~~ 

S~~~5 5’

I I

- 
-

S F \

~ ,~ 
\ \ \_~~~~~~~~~~ 

‘
N N29

IlL ~~~~~~~~~~~ 

‘

~~ 
S ~~~~~~, 

- - N.- ~~~~~~~~~~~~~ 
‘

-4 ~~ —_. lE, :. 
/

03

_& _ _ _

05 

!T -
~~ ~~ 

- 
• 

S 

‘

\

5
~~~ 

N
\ I 

-

50 
5

_ _ _ _ _ _  

0

”

35

S — _~~~~S —5- __
~~~~-S- S 5- _ 5  SSS I



0 3 ~ - —~ - 
S. - 

p

- 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5~5
5 - 5 _~ 5p 

~~~~ / 
5- -- 

-
- 9 0 5  H 

~~~

,‘-

~
--- 

5
5 5 5 55 5

~~~ /

N 5

5 3,_S 
- 

S

p 
_ _

\ \ 
/

— N 
“
~ I

Pt 
- 

5- 

~~~~~ 
~ 

I~

\ 

\ 

p 
\

\
\
\
\ 

-

~~ 99
5w -- 

\~5~S 

S5

\ N N Hr 0 

0 

‘ ‘N

_  

‘H

\
\~

\
\

- N AV ( )C E A N U L ~II~ ‘W 0.j  
S
,_

UL CHART 
9. — 

- -

5 

MA~ ~~~ —~ 5 _il L 
_ _ _ _ _

~~~~ S S S S 5-~ S_S-S

36



—S——,---S 5 S5- —’S-’-- - - - - --- - -. - 5 - -- - S - - S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-5--— 5 -S 5 5_~~

I -  

[.r.~~~~~~~~~~~~~~~~~~~ .

-
-

~~~~~~~~~~~~~~~~~~

11 .1

:
,

-

’ N T’  S -



00 0~ ~
p 

0~ 3~ 0 - 20 — S_S~05 S S__,~’5 S55555555555 __S55_ _S0 ’5555 55555__ .4~5S- _.. _~ ‘1 4~~_ 
_,~ 

-

I \ \ \ -

‘ 
_ _ _ _ _ _ _ _ _ _ _

4. 

-
S - 

‘ -S -S S -S 5-S-S’5-S~ 5
5 55 ’

- - 
\ _~ 

~!~~~IL.~-~~~~~- S ~~~~~~ T~
——~5-~ 

- -S-55- S 

-S5-’55-

~
’5-5-5

” S 
-

_
~~~~i~%~ -

- - 4 4

- ‘-5’ 

- 5-
,

I

Ij

S - 
\
‘ 

\ 
\ 

5
’ 

/ S /

S _~~ N, /

S 

0•~ 

- 
~~~ p—, \ ~

‘ ,
~~~~~~~ 

N

‘1 ! ~~~~~~~~~~ 
- 

-
~ 

S ~‘ ~H’ \ /

I 
~~~~~~~~~~~~~~~~~~~~~~ 

‘9

00 

\ 
J 

* 

0
5

\ 

\ -‘

20-21 MAR 1971 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

38

5 5~~~~5 - 5- 55 5~~ s~~~~s 55 — 5 5



S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - 4 - - — ---

0 ~~ 9~ - 0_ ~~_~_ -- I_ 
~‘

- 
I” 

~~ 

~~~~~~~~~~~~~~~~~~ -
5- 

‘
i
i
’

-

_ 

-S 
~~
, 

1’~

S 

00 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~
uh
~
iJ

’

~

-S -S

~ 

5’
~ S SS

- 

~~~~~~~~~~~~~~
/ S -

N

- L 
~~~~~~ ~~~~~~ _ _

~~~~~~~~~~~~~~ 

‘N 39

_ _  

NI
S 

-N

\

f 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

S

_i,

Z2 5 MAR 1911 ~0 N
40 ‘ ~~__

39

-‘ _ _



* 

~_5TL~
SS O

~ ~~~~~~~~~~~~~~~~~~~~~~ 
45 *0 _____ 00 95 oc P

I 
_ _  ~~~~~~~~~~~~~~

N:
5’: 

T ,

P 

~~~~~~~~~~~~~~~~~~~~ 

\
NN

N

• 

_  _ _ _

51a’
&

_

1A!’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ . : ‘ _ S
_ _ _ _  _ _ _  - ~ N 

/
-
‘

~~~~~~~~~~~~~~~~~~~~~~ 

~~~
-‘t -’- -

“

- ‘N 
5 5

\ 

‘ I

23 MAR 1971 
_________ 

5

90 90 (~ - - fl



- - - -  —---- 5 5 - 5 - ---- - - -~~~~~5 - —  -~~

90 00 9 09 ~~ S S S S S 5 5 
~~~~ ~_ N 0 -

- I

S \ \\\~\ 
~ 

4. 
SS~S

55 5•~, // ~~~ 
- 

5 -‘4

\Y~ 
- -

‘5

I ~~~~~~~~~~~~~~ 
~~~~ 

5 

-5 ’—

- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

N5S

,

~~~~~~~~ 

_ _  

“ 5-’5’

~ H

~~~~I4~~~~~ g~1 

\
\

5
5

5,
\ 

5 /~~ / 
-

H

I ‘~
—w ,•

~ — 

-

~~~ ‘

:!~

!1

t 
~~~~~~~~~~~~~~~~~~~~~~~~ 

N
0 \_ _

N H

_ 
I

~~~~~~~~~~~~~~~~~~~~~~~~~~ L 
~~~

‘

.

5-- -- 5----’ - ‘ 5 5  ~~~~~~~ -‘__ -- -—- ---- -—-S-S’S - - 5 - S - S



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—-5— S -S-S-S--S -S~~~~~ -S~~~ S - 5 - S ” S  - -‘S__5_S
~~~~~~~

-S S

-

- , 
~ 

— 
- 

-

1 

/ 

N 
~ 

‘N,

~0 

- 9 - 

- N 
- 

‘
~

___ 

5 5

’

\
/ N~

S \~~
‘
~

- 
~I 

— 
N

I I

- 
~~~~~ 5

_ _ _ _ _ _ _ _  ‘
5 IIlkL~ 

\
NAVOCLA NO - -

ICE CHART I, 
- 
-

~~~~~~~

.,- .9
)

~~ MA R

li-S 

0 

S IL  — -S5_;S_~_SS SS ~~~ -S__S ___S_ ~55 —‘

5 -- -- 5--- - 5 —- ’ - 1_ -5__ _ 
— - - -S - S  — - - S



- — So--- 
~~~~~

—
_-.-- - ‘ 

TT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~ o-~~~~

Pr’5-
~~~~~~~ 

-P0 5 --S S- --,-S--S--- ~~~~~~~

I

S 

. 

$0 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ 

1:

_ - 
_ N~

NT’

_ _ _  

‘

ST

~~~~~~~~~~~ - \ \ S 

-S -S

~ 

- N 

/
-

‘

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\ \ S_  S

O 

Il ‘Olil 4~áb 
~~

_ 

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 

/ 

N 

N

0~~~~ -~~ 

~~~~~~~~~~~~~~~~~~

- 

S
, 

\\ - :
30 - 

~~

. - 

\

5
~~

\ 

‘ 55

95

3

NAVOCEA NO ‘ 

‘ 
-

ICE CHA RT ‘S 9) 5 -

H W APR I91I I’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

43

~~~~~~A - S-S -5~ S~~~~~-S S -S - S - S -S S S — 5 - -  5- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- S - S --- -~~~~ 5-  S~~~~~~~~~~~~~~~ 5 
-

~~~~~~~



S s~~~~~~~~~ 
- S - S - - S - - S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ 
H‘-.t

- “‘-_
‘-‘-‘-——‘-

~~ 

S

-
~~~~~~ S~~~~~~~~~~ 55 ’

‘N 

S

_ 
-

~~~~~~~~~~~~~~~~~~ N~1
-H”

- -,

\ 
-
H~~~/~~

\ ~~-
~~~~ “ .9 ~ H- ~

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
~~I~ 

‘ 

-S

V  

“i’ ~4’ -
~

- ‘•/ i~ 

-S S

• 
. ‘N HP. 

- 
- ‘S~4~ SS 

-

~ \ \ 5,

- 
-
~~~~~~ 

\~

_i 
‘N

- 
/
,.
/, 

H

f \
\

\ S

-— —‘ - -
~~ ~- 1

- 

- /

,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 

-

‘

EV~~
EAN1
W J~~~~ 

S 

S

13-14 APR 1911 -

I ~- p 1

-- 5- —- _ S 5 5 S S
SS ~~~~~ _ S 5- 5 -S 5~~~~~~~~~~~ S-S



S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-— -~~~~~ — - _ S  ~~~~~~ ‘S - -  
-S

-0--SO---- ~~~~~~~~~~~~~~ S - ~ —~~~~______

-5 ~S S

—~ 

5’— ’

\ -
~~~~~~~~~~~~~~~~~~~~~~~ : :~ ‘

‘7

~~~~~~~~~~~~~~ 

5
t

5
S

~~~ T~
T 

5

-S

- - S

-

~~~~~~~~

~~~ 
~~~~~~~~ S

APR ,- o 
S

45

55



~~~~~~ 5 S 5 , 5 SS ’ SS 5,s~~ S -S-S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o-’5=’5

~~ ‘~ ~~ */ 0 0~ ~~ s0s- 5, — * s — S _5_ _
._____ 5 15_ S • — 

oo 3 0

- 

. 

, - 

\
\ 

0
~\

,
\ 

~~~~~~~~~~~ -- /5’— 

~~~~ 

- 

5~
/ 

-

I \ \

\ 

~ 

/ 
‘-5’ 5’5~~~~~~ ‘ 0

- 

-

/ 

- ‘

~

‘ 

p0 

-

_ _ _ _  N

~~~~~~~~ 
I

I’ 
\

_ 

.~ f °
~~Y t ’>” ‘’ - 

‘ N

-
~~~~~~~~~ \ f ~~~~~~~~ ~~~~li \ ‘5 -

‘ 

N\

- - 

0 

~~~~~~

I I 

a
I -

S NAVOCEANO \- ____ 
0’

,F CH4RT ~~~~~~~~ 
9) - S

1- . 5
’

— - / APR 197 1

00 5 
A, -- 

1 

__  - -

L 46

S SS~~ S



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_1I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~S~ 

- - ‘ ‘  

S 

~~~~~~~~~~~~~~~~~~~~

H

I

V t, P~~~~~ S~ 
S

49.

/9 

1
I NAy 

_ _

_ _ _—_

.-
_ . 

L ____Ti’N

47

III ~- S 9 ~~~~~~ - - -  SS S S S 5 5 S ‘~~5- - -



- 

. 

I 
- 0 3 ~ -

- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

- 

S 55S-S -StS3~~~~

S

~~~~~ S 

-

-
S V i”  Sp 

-‘ 
P~~p - -

r!!b
~

h , 
!

~~~~~~~~~~~5 

~~~~

- -  - 5-—- - ‘



- 

S - S  _____

H “~~0 9 ’~~~~’3V ~~p’ 3 4 39 00 99 o ,o 
p H_15 H

- p \ \  N 4. /
/ _

~~~~~~ 1

S I I — .
9 5 - - - ’ - ‘  ‘ —

\ S - ,
~ ‘ 

/ 

S

9- 
~~~~~~~~ 

~~~~~~~~ 

- 

N

~~ 

- 

I
. 

NZ4 

0-

S 

U S&~ 
\ \ 

— ‘ 
N

c” ~~~~~~~~~ —
~~ 

/ 5
r — ~~~~~~ 

N

k~_ _ _ _  

-

‘ 

N

\
\ 

\
\
\
\

S

i 

V t~~~~~~~~~j P ~~~~~~~
’

\ 
N

H
• ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N S~ -

I •4A~~~~ \ ‘~ 
5
’

I \ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
S~ 

-

- -\

~~~ 
—

-
~~~ 

‘
, 

‘N 
S

t ~

00 
_ _ _ _ _ _  

‘ S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
l~~~ ‘

~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~

;

5,, ‘N
’ 

S

i

24 APR 1971 5

5 5



~~~~~~ 5 - 5 ’ S S_ S -5p’S 5~5 5 5 5  —-5 

- 

-SS’• 5--S -5~~~ - 5 S - S - S  55-S S • S -S~••

S 

P

WI
~~~~~~~~~~~~~~~~~ Ii’ . 

-
-. , ‘CS’ S

~~~~~~~~~ 
‘S I  

S

-

f

~~~~~~~~~~~~~~~~~~~~~

PJ

~~~~~~I

.9.

— 

5 ‘ 
~:_

NAVOCEA NO ~~~ - 
_ _ _ _  

~. ~‘fl N’
~~E C I PA I U  

- 
_

S ~~~~~~~
.‘ 9)

29 APR 19/ip 
— S  ,-S S -S-S_ _

~~~
_ 

~S S S S -S — S- S

50

- ‘



• 5 ,  5 5 - - -~~~~ - ---~~~-- - -‘—- S - SS -_ S- ’ - -- ~~~~~~ -S -~~~

I 

— 

1

-

~~~ ~~~~~~~~~~~~~~~~~~~~~ \ 
-

- 

‘
N.1

• O  0’~~ 
~~~~~~~~~~~~~~~~~~~~ 

H

- 

1 1 , ’ 

‘

~~~~

, 

/ - ‘~ N-’\ / 

H
~~~~~

r•IuI%Sr 
~~~~~ 5— 

S

~~ S 

S

I , ~, • 
‘\ 5

I 

S 
_ _  POTs S

2 4 MAY 19/1 S

— - 5 5 5 — -S-S -S 

u n .  -

-~~~ - -  - 

51 

- 

~~~~~ ~~~~

- -- - -5- -S -S - S -S -S



____ _ _ _ _ _ _ _ _ _ _ _  S -S

~~~.O- - -S5-~~~~~~~ s 5 SS - - 5 5 -S - S S

‘I. II. /

L _
r - 

~
‘
~~“ ~~~~~~~~~~~~~~~~ ~~~ H ~~. 

_‘u
~~

I1I.1~~~~ ‘k— ~ã&~~. 
‘

~~~~~~~

- 
~~~~~~~~~~ ~~~~~~

w~~~. ~

~~~~~~~~~~ 
_ _

6 7  MAY 1911 -

L 1 
~~~_ _ i  — 5 10 00 

5

52

- -—-- S - - S  -- S - -  ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ -



- - --5-

- H~~~~ 
T

4
~~~

3_ L
~~~~~~~~~~~~~~~~~~~~~ 

- 

- 5 5

~~~
- 

- S- - ‘ S -
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5

L I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I~~~~~~
S ~~~~~ 

55

--5

- 

~~~~~~~~~~~~~~~~~~~~~~~~ ~
T1�

E 

S

N

,4’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4

~~~~ 

V ~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _ _  
- 

I 
_ _ _ _ _ _ _



P0 

~~‘i’ ~~~~~~~~~~~~~~~ 
90 ‘9~-. 

- 
- 

. S 
-S~”~~~~~~~ _____

I 

p

- 

.9

~~I. \ \~~~ . ‘N N

-1 ‘ 
‘N

~~~~_~~~~~ Ip ~~~- 
S -S -S -~ -

- 

S

P0 
- ‘ ‘U

—. 
£5.- s~ 

— N
S : i-

~
:
~~~~~~~~ 

t1
•~ ~~~~~

V5 ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 5 * ~~~
. -

- ~~~~ L~
” ~~~~~~~~

S 

S bit. ;
~~~ S ~~~~~~~ 

-

5 f ~~~ P H
N

-

~~~~~~~ 1 ~
‘ 

5 •

S

~~~~~~ 
~~~~~~~ S: 

_ _ _  

‘

13—17 MAY 1971 N’
S 

~p p p  S .  ~5 S5 

(
~~~~. ~~~~~

5 54



~. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

p 
- 
/ 

/
‘N

/ 5 
p

~~~~ 
\ 

—“
~
-“uUU& ‘ :_i: - -\ ‘

-5
-

, S

~

I f

‘

.

~~~~~~~~~~~~ 
_ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NAVOCEANO \-
ICE CHART ~~~~~— 

5’,’ 
-

1 ’
18 MAY 1971 •

00 *9 - 0 5 — — S S S_ S S ’

55
S

~~~~~~~
5-

~~~~~~~
,S S

~~~~~~S S A  ~~~~~~~~~~~~~~~~~~~~~~~ 5 5 5_5 5~~~~~~ --



r 

5-~~~~~~~~~ — -5--- _ ---

~~

---- -

~~~~~ ~~~7~~~
’ ’

~N
”’-
~ 

55

I H 3_ _ * ’5_ _S _ _ . S__S 

‘
-5’- 

~~~

— -55--S 

-H

Is s ‘ 5 ~~\ ‘
\ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S - 

/

H 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~ 

~ 7

- f ‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S~ 
-

- 

N ~

.—

•9 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N 
‘N.

N

~I 
5,~~~j~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N
- 

- 
S

~~~‘ ‘~~~~~
. 

/ f~~~ 

_

~~~~~~ JlI~ 
N,-S 

50

~~~~~~~~~~~ •~~~~~ P —I- 
, 
— 

—

~~~( 
- 

‘N

~~~~~~~~~~~~~~~~
, 

‘\ A~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \ 

-

S 

I ~~~~~~~~~~~~~~~~~~~~~ 

\ 
N 

- 

- 

H 
N

N

I 5 \ - 
\

- 5

5~

50 - -  \ -

‘

‘
S H

L 

25 MAY 1971

_ _  _

S S

56 

-*- _ - S_ 5  S -S~~~~~55 -S5-S~~~~~-S5-~~~~~~~~~~ --5- ’-—



r P 

p~~~. 
“‘• 

‘ 

p -

r

4 
!~ 

5 5
,
~

- 
/9

~ MA , ~,i i  5 -S

_ _ _  S S
SS ~~ S S S~~~S S S -S~~S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



S s “5T ’ S ’
~~~~~

- ~~~~ SS_•5 S _S’5S_-S_SS_SS_SS __5 — OS — -S SS ~_SSSS _-S_ — P 5~~~__ 00
- 

- - ‘ 

1
95~~

_ - 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

s’I

~~~~~~/ 

-50-

~~~~
0-0-~~~~~~ 

S

\~
1\ 

- 
S S 

-

S II *

i

I

!

~~~~~~~

! 

-

- 
\ - \

w - -
p 

~~ ~~
:-
~~~

-
~~~

-

-
- ‘\  ~~~~~~~~~~~~~~~~~~

- 

-. 

•_S~~~~ 

~~ 
~;~
; 

- 

(“ 

-

- 

S 

•
,

_ _  

S



~~~ppPPP’i 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

-

I

-H - ~~~~ - - - 

-

. ___ _ _ _ _

I , 
S 

~~~~~~ H

~, ~~~ 
-

Itt&g~ 1~~~~~~~~~~~~~~~~~~~~~~~
1 

~~~~~~
; 15 . \ f l ,p  ‘~I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

:I .2 ii ~~
‘ 

-

L _____________



_ _ _  
~55~~~~~5~~~~ 5 S S - S 5-55’-5 S - 5 S

55 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~5 5 ’SS-S ‘ - S S - S
~ SS’ S~~

r 
31L 

/ 
— - ~~~~~~

- 1 - -  - ‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
T — -—

‘7 ‘~~

S ‘ 
-

9 
\

S

- - ~~J;z;;-, 5
. N \-‘~~~ 

-

‘bit. ~~~~~
i
~~: 

H
V :- 

-

S 

S O
’

S S \- 
‘
~~~~~~~~~~~~~~~

~ -



P ‘9 

-

~~~ 

- 

_ _ _  i-S - - - - -,

S ‘ 

~~~~~~~~~~~~~~~~ 
——5-S--S-S

v ’__ 9 _
9- -‘ - --

“~~~~~ S

1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,

~~~~~~ 
-- 

0~~

I 

1-I
~~~~:! ~~~~~~~~~

‘p_S ’ -

~~ 

I

_b?b~ ~~~~~V
-w 

~~~, ~~

_“S  

L

_ _ _ _  
S-S -- 5- — 5-— --—



~~~ ‘5 0  3~ ‘~~~ p 00 ‘p0 ‘,~ ‘ o_0- O O - ’ s~~~~~~~- ’~~~~~~~~~~~~~~~~~~~~~~~~~~ — _ ,_ _ _ _  _____

- \ \\ \ “
\
\ . . 5’- 

- -S -S 

5 

‘_-S-S•_• 
/ 

-5 
-5- - -- -5

0 - 
- ~

- S
~~~ 

-S -S 
- 

— -5 5 
0

_ _ _ _ _ _ _  

~~~~~~~~~~ N 
N~

~~~~~~~~ 
~~~~~~~~~~~~~ 

‘9 

‘5 

“

~~
II 

~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

\~
_i , 

“ 5

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~, ‘5

- N  ~~~S
S

N 
_  

~~~~~~~~~~~~~

4 \

C E L 1~’9RT 
~~~~ 5

_

s 
-

5 
~~~~~~~~

1 S~~S ‘9f 1911 
I

S 

L - .

‘ I 62

S -S ~~~~~~~~~~~~~~~ 
S—S . ~~~ --—-



, •
5 5 5

S - - 
~~~

- 

~~k’z ~-
_-~ H S

I - 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~ 

‘~ 
/j

/”~~~t%,,~•~ 
, ~~~~~~~~~~~~ 

0 — -

- - 

~~~~~~~~~~~~~~~~~~~ 
S 

,~ 

-

-
‘
:5- -‘ ~~~ ~~~~~~~~ 

P

- - 5  ‘ 1 )~d~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-: 

~~~~~~~~~~~~~~~~~~~~~~~ 
-

S H
• I 

0’ 

‘ -

!~~~~~~~~~~~~~~~~~~~~1’
;

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
N

~~~~~ ~~~~~~~~~~~~~~~~~

~~~~~~ 
\ \ç N

L ~~~~~~~~~ ~~. 
‘N’ 

-‘ \ ~ ~~~ 

S S

I~~~~~~~~ ’ ,\ ~
)( \ \

- / ‘ * . S ~~~~~~~~~~~~~~~~~~ \ 
S 

- -
0’_..T’~~-;’ ‘ “

~~. 
N.

‘5
’S - Is

- H-.0~

‘5 , - 

‘9 \ v - - S

‘5 J I5 ”
~~~~~~~~~ 9. S _i 

‘\
5

— ~~~
- 

1 -.

1~~ ~~~~5 
-‘ “5 H

I
I 

-

-/ 1H
~~~~~~~~~~

-

~~~~~~ 
55

-S.

/9 >~
- - ~~~~ .

-u~ E 1971 ‘
_5i.n555  ~_  

~
Pi_i

-S -S-S 

5H5-
S-I-S—H-S±I5 -S

~

5 5 ~~~~~~~~~~~~~~~~~~~~ 5 5~~~~~~~~~~~~~~ L~~~~~~~~A



~

-:

55

_~ 5 5 5 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-S 
S ~~~~~~~~~~~~~~~~ 

-- -

- -S — ---S —-S S

S -

‘- 5 ’
-S - S

9- - - ‘

M
I ” ,

_  4
CO. \ I  \

V 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

I

_ _

18 19 J• NL .

64

5 0 -S -S -S -S 5 -S 5 5 5 -S-S -S S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S S S 55S S -S S- - S . 5 S S S S S S -S S- . SS- S . - S -S s s ssss s s s S- S s S -S-S S s -S S -S 5 -S 5 5 S 55 5 5 5 5 5 -S S -S S -S 5 S S S -SS S S 5 5~-S S -S S 5- S •4s ~
-S



— 5- - — -- -  -5’ -- ---- - 5— --- - —- 55 - — - 55 —55 0~~~

-
‘9

9- -

~~~p1

5 :  
_ _  

;
~ N I

/  ~

‘ 

N

p 
/ )

~ N

-
-

hijI
:
~~~

III
~~ \ - 

/
/

‘5

5 

-

V ~, 

All! 

/

-.9

/9 

1-

- 

____  ~~~~
~~_‘ JU~IE 191~ I. - • S~~~ S S - S - S  -_SO

65

-S -S -S S~S___5-• —S S S ’  5~~~~5 5 _ S 5~~-S -- S S - S  A~~~~~~~~~~4



S 
— S

9

’ 
~-S

‘

S 

_  

‘

~~~~~~~~~~~~~~

/ 

_

- ~~~~~~~~~~~ -
‘5 

. S
- //S p 

~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘-

~~~~~~~~~~~~

- 
_____

O liNE 9 /1  
/
. 

—

- 5 66

—S A L - ..~~- ,0~~~ ~9~~~~5 5 -S 55 —5--



-: ~~~~~~~~ 

~~~~~~~~~~~ 
~5’S55~~~~~~~~ ’~~~~~ ’

~ ~ 

‘ “~~ ‘— ‘~T ‘
: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5

/ 

-

- : I
4

\

-

S 

- 

~
‘ia~ , P 

N 

‘N Nj i

~ lL ~~~~ / 

- 

N

S 

~~~~~~~~~~~ ~~~~~~~~~~~~ 
‘

~~~~

- I 

S

E[ I // ~~~~~~
;~ ~~~~~~~~~ - 

- 5

’

\V  N

5”

~~~~~~~~~IIIIL ~ 
‘

i’

-•I~~~ \

1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

’ 

i11II (t~ N
S 

NAVOCEA NO 
I~ 

- 

-
‘ 
-

~~~~~~~~ \ ~~~~~~~~~~~j
’,, 

-S
N

ICE CHART \-• ‘5

26- ;- IUNE 1911 
5 

_55511h__5 -— —- 5_

67

L S S A~~~~~~~ ~~~~~~
- -- ---- — - 5- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ‘



‘—- 55 —

- 

1-j

-

~~~~~~~~~~~~~~~~~~~~~~~~~
:S

.%
~~ 

1~~~~ 
-

~~~~~~

-

‘I
,-  

S

.2’)-iJ IUNE 1911 .i~~~~~S _ _ ~i__I..~
_ _ __ __N. _______

L 68 

_-S S —5 — 5-5- —555-— -  — ________



- -5 -  - - S S 5 5 - - S- -— - - ’~~~~~ 5-_S S—  -

~~_&~~

S
Jll. 

- 
S

H

• V i ”,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S ‘

~ 

-

5
5 

JULY 19/ 1 1 

~~~~~ 
-
- - —5— _55S

69

‘ 5-- S 5 S ~~~~~~ S-S--S -S -S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 5-- —— - 5----- -  5~~~~ S5-~~5--5 5 5 -~~~~~~~~~



0,5 90 *0 10 i o- p _SOp ,_ ____ s~~
p ,_ JO J

~ — ‘ _ SD5_S S _ S S-S~5SS_-S_5-S _S 5 -S // SS— ~
_ 

-

‘-
~ ~~~~~~~~‘

1
~~1-7H~0-~0- 

‘ 

1 1

4 5

4~~~~~~~~~~~~~~~~~~~~~~~~~

.

I 4

~~~ I ~~~ JULY 1911

LL- -, ‘ 

I

S ‘ 
70

51-5,5 ~~~~~~ S _ _ S - S __ S S _  _ _~ —‘-5—5 5 - —-55 5 S



- - 5  -S T ~~~~~~~~~~~~~~~~~ ‘ , 5 5 5-5~~~~~~~~~~~~~~~~~~~~~~ 5 5 5 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5  - S-5-5

-O-SSO-5 -S0- S S ~~~~~~~~~~ ‘ N_ ii _ s_~_ S -S -SiH-S SH S

‘

S

- -
.

S S -~~,

‘ 
‘5/5 5~~~ 5 ’ _~~4~~

~~ g~~~~~’-~: ~—,
S r ‘ 

- S ~~~~~~~~~~

H
/ 

p

CHART 5 5

I 
- S J U LA 1911

I 

71 

- 

- S S  S

-

~ 

- - 5 - — — - 5  ~~~ 5 5 • 5  —5---— S -SS 5 S S S S _ S 5 SS - S -SS - S 5 . 555 55-S S . - 5 SSS -55,~~~~~~~



5 
~~~~~~~~~~~~~ _ss•__ 

- 

~~ P ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ 

‘ ‘~ ‘~ S

I’ - S S 
,_ 4. 

5 
-5 ___5

S 
S

S ~ ‘ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
S S

-

~~~ 

S 

~~, 
~~~~~~

5 5

~~

S

~~

5 -S
i

I 0

I

I 

~~~~

- 
5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / 

S i

‘~~~ / ~~~~~~~~~~~~~~ S

- \ - ,
- S p 0 f \

- /
-\__,SS

S4

—- S - 5 ’

S 
/ N -  I ’ , N-.

- 
S

S S 

! 

: ~~~ - 
‘ S

S sir’ . 
~~

S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ S

S I

~~~~~~~~~~~~~~~~~~~~~~~~ 

_

I 

~~~~~~~~ 
k-

’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~

9 jin.~ 192,1 

~~~~~~~ ______ -S — 
‘\

L ~ — - — - — - 5 5 _ 5 _  
_ _ _



- - - ‘ 5 5 -S S S -SS_-S -555 - -S__~~ --S S

S t. 5 
5-

- 5 5 ’•

c71’
~~~~~~~~I~~j . i  

S S~\~\ : I~•4~ S• !‘14’! 
~~

‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘vi \

/9 
‘ 

1. -
.p’) Lt:A NO 5

CHART ‘5
)

73

II - a - -
55 - -  5 ---  5 -S-55-~~~~ -S 5 5 5 5_  - - -5  - -  —55 - S -SS~~~~ S - -



. 5 5— — 5 - - -S 5 -S S -S . S S -S 5 S S S S - . --S S______ 5. S S S S S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S - S

—

S 5_ O_ S S - S 5 -SS’5_SS__S _ -S S _ -S -S _ 555 5 5 5 S -S_ S -S_ _ 5 5 s SS -S -S S-S s -S 5 _ _ S55 - S -S -S-S S - SS _ _-SS5~

~~

4 

~~~~~~~~~1j

~~~~~~~
4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~It~~~~~~~~~~~~~~~~~~~~~~~~~~

‘ ~~~~~~~~~~~~~ S

I 
~~~~ ~II~kt~ 

-

Wb~~~~~

H 
V 

~~~ ~~
-

- 

-

9~

S /9

NAVOCEA NCo S -(-‘r C’,HA RT S _____ P.

[lII IrIIrI,___S_t-S 

UI V 1911 

— a



fl-
S -S -SS 555S5 - 5- S-S- S~~~~~ S -S-S S~~ -5_~~-S _-S S -5_5-_S  —S— -S--S S S S -S~~S -SS -S ~~~_~~~~ -5S S~~ 5 5 5 55 -S - S

S 
L 

5 5:

-S- - S - S

-

-

‘

- 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,i~It. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

- 
// ~

~~bp~=~ _I N I ~ L’ ~~~~~~~‘Z ~~-2 i U L ~ 9/ i  
-

I’ L.

75

_ _ _ _  _  - 5 - - s



P - ‘  ~~~ 
_ _‘ S  -S S -S -S -S - 5 ---5- 5 - 5

H 
0

S - - S 5-

49 
-
~~~~ 0-- S

- ‘  
—..
‘

-~~~ S

1~~~~~
I.

I~
_. 

44

i l- 

I

S 

~Ik!’,,

IL*

’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1.~~~~~~~ .

I “ I/ ~~~

pb

~~im~~ _H
L S _ _ S _ _ _ _S_j L

76

-S S



~~~~~~~~~~~~ —‘ - S - —~~~~~~~

~ ~ ~O ~3 9/ 33 ‘V ~~~~~~ 
— — —5— 

P 
1

Sfs__~_ sss _ ~S_ s___~ a o_ ye 0 0:

l~~ \ ~~~~~• 
- S --S_S_S ~~~~~

IS ‘ ‘ 5 H -

~~~~~~~~~~ ~~
- ‘~H~

_ _  7

5

~ 

“NO-

‘5 

‘_
‘P

’

NP
\

NAVOCEANO I- - 5

[CE CHART 
.9 

--Sm-’ as -

30 JULY 19 / i  

±_Si~~~~~~~~~~~ T - 
S

77

_ _  - —  —5-- — ~~~~ 5--S --55- —‘ - -5— --5-- - - - - -  - 5 5  55 ~~~ 5, 55



_ _  5 - -  0
1

;~~

J ~~~~~~~~~~~~~~~~~~~~~~~
S 5. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

iS

-

.

~~~~~~~~~~~~
# 

S

~~~- 1  
‘S

‘5 
\‘ S- S

A’ ~~ ~~~~~~~~~~~~~~~~~~~~ 
- 

4 
5

S - 

-
. 

‘ S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘5

_

N

_ S

I 

~- - - ‘ - - - i ~~~~~~~~~~ L

78



-S - -_ ‘S - - —-~~~5-S -5- — - - -
~~~~~—- ‘5- -5-S 55 N

5

55 
I

_ _ _ _  _ _ _ _  5- -

~
s I , Ii’

-P

~~~~h~~~~~~~~~

0 

~ 

‘5

~~~~~~~~~~~
’ 

S9

- 

-

~~ H

~~~~~~~~ ~~~~~dIi~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
j ’S

~~~~~~

_ 
S

10 12 AUG 1911 5

0~~~~ L - -----~~~~~~~~ -S - S - s s - - - - 5 S S



S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S— — - -S 5- - - - - -5 --~~ - ‘ S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 5---- - ——~~~~~ S S - S

— I

t S S

.5 

A~~-7 
S

I- 

_ ‘

9’

- 

:~~~~~~~~~~~~

/ 
- 

H~~V

- 

- 

S

P ~~ 
-

~~~~~~ -‘

-- 5 - 5 --- ~~~~~~- - - 5-- S S -S S 5 5-~~~ S 5



5 5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—-S ----— -S- S -S —S -S

— 
5 ‘_‘_ 5 • -S — - 5 -S - S S

-

~

5
’ 

_
_
~~‘/

5- - - ‘ ‘••

~~

‘
9~ 

-S_____•S

7.

-

S

. 

S

• 

~~

_

i~~~~~
p

~
‘1ilIIIIrlIIL /9

_ _ _  — I~ &l
- - ‘-v
”.

rl Pp.
I  5 5 -S

_ _ _  0 . 5 k : 5 _ , _~~~~ - --— - 5 - -  — - 5 — --—- 
81  

-—- -S-S_-S - _ S



S 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — .

~~~~~~:~

----- ‘- -----

~

-S ’- - -

-

~~~~~~ 

4

7
/ , 

1

I’ - 

I 

___  

/ 

I

~~~~~ 
\~

\ ~~~~~~~~~~~~~~~ / 
0 

“

- 

-S

~~~P N’r ~~~~~~~~~~~~~~~ 
~~~~~ 

N

1
_ 

\
\

\

~~~~
,

,,
Sw

~~~~~~~~~~~~~~ 

‘

19—20 SEPt 1971
- 

~
- 

4 

,0 s ’ - ~ I

82

~~~~~~~~~~~~~~~~~ J S ,  - S -S5- - S S - -- ’- S SS S_- -5 - S S -5 5 - S~~~~- S 5 5~~~~~~~~~~~~~~ S S - 5 S



- T
~~~~~Z~~~

’ ” S ’ 5-~~5 - 5 - 75 5~

~H \ S  

‘

S 
~~

‘7
~~~~~~~~~~

’IL--\~~ - S

_
- - \  \ \

~~~~~~ .

I ~~~~~~~~~~~~~~~~~~~~~~ S

-~ 
S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_
\ S

r

90 5 S

4’

I ~~~~~~~~~~~~~~~~~~~ ~~~~ 5~~~ 
S 

5’
)

Ls 
I 19 p 

_4~~~~~~

83

— -  ~~~~~~~“ — -  — -- - - —- —



r ’——--- -~- - -~---- ~~~--
~.SSS

- t  
S

/ I ‘5

’

I 

-

I’ S ,

I 
_ 

S

—~~ .~~~— w’l -‘
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Sr,’
- 

‘S - 

P 

4%~~ 

5
5

_ S

84



- 5

50 9 40 80 75 70 0 ‘ _ _ ___~_._ —— — S 5 
pp

I 
\P

~

\

\

\ 

‘
~~~4 ’kii.~.: ~

‘ 
-5 

5 

‘

—-- - - 5- -S --S- S -S

14.15.18 OCT 19/1
S ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

‘
- ‘ L  -

85

- -S - SS S - 5 -S S5 S 5 -- S 5-----S—- - 5 - -5 5 5 -- 5 - -— ‘ 5 -  S---- S- S --S 5 - -’-- S _ S - - -S S S S S SS



5 5 5 - - ‘5 - -5

________________-5—S—-S -~~~~~~~ -S —_______________  ______  ____— -S-n

~~~~~~~~~~~~~ ~ 

\
\

~ —-S5--”—H5-~H ~~

-

\

p
\ 

-

-

-
~~ 

-

/4 5
’00~~~~~~~~~~~~~~~~~~ 

~~~~ 
• 

- “5 N S
- 

-Sb 
4’j “5 

“
5 

I

F ‘~~~~~~~~~~~~~~~~~~~~~
P 4~iL

’

N -
~~~~

S 
5
’

~~~~~~~~~~~~ \ 
49 

-

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~ 

\
\~ -

- 

9
-S1~ ,

— 5 5  

86 

s S - S 5 - S - S 5 -~~~~ _~~~ 
- “S



‘p — __~_. ____. S_�__,S__S aS aS

—
-5.

I 

~~~~~~ ~~~~~~—-5-E~~~~~~~r

ii
~~~~~~~~
-4k

~
_

ff-

~~~~~~~

\

~~~~~~~~~~~~~~~~~~~~~~~~~5 5 5 0 

~~~~~~~~

___ 

\
- 

‘5

5”

L 
L - 

‘~~~~ ‘ ~ I V 19 ’ l  / L~ 5HTi~HH

87



4
-5 5 —-~~~~~~~~~~~~~~~~~~~~~~~~S _ — - - S _  - - S - S  ~~~~~~~~ 55 5 ~~~~~~~ ‘ 5 S 5--S -5-5 S~~~~~~~~~~~ _-~~~~~~~~~~,5~~~~ 5 - 5 55 5~~

9 0  - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ - -5--- -S

S 

~
-
~~

‘

S : ~ 
S

1~~~~~

~~~~~~~~~~~~~~~~~~~~~ ~~~-. T ’ \-- -S

\ H~~~~~~~~~~
It& ~~ \ \~~~~/(~~~~~~~~~~~

—x 
—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\ S
5 5 \ 5

~~ S S - S

-~ ,S 5 ~~~~~~~~~~~~~~ 
- 

- S 
- \ \~ 

-5

S 5 
N. 

— S

~~~~~~ 
~~~~~~~~~‘

_ i S 

-
~~ 

5’ 
5 

5
5

V 
\S

‘9 - IS

V S

S -

NNV DCEA N P)  

S

I(~ CHART ~~~~~~~~~~ P. 
~~~

L i ~ 
- 

_ _

_ _ _  

88
S —~~~~~~ —‘5- - - - S-S 5— - -  S—-_--- S ---- - - S - 5  - S -S -



S 

S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-_ __i__

/4
I ~~~~~~~~~~~~~~~~~~~~ 

-
\ *I 

m~~~~~~~~~I ~ 
- ,~ / 0  

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /~P_ ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘9\

~~~ r’ f~~r ~ \ 
‘- 

- ‘

~~

I - 
- ‘5 ’~~~~~~~~~~~ ~

-5 1 _I - 

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ /L /
$ 

: 
. ; 

7
7
7

’S 

~\ 0~~L”- “\

- \ 
$

‘5 
- ‘

5 ~~~~~~~ I 
- 

S

‘
5’ 

\5~

III . I 
S

H

F 
S~~ - 

S

16-19 NOV 19/1

L 11111 5 5 5

r .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5 5 5-~~~~-S55~~~~~~ -55- 5 - - SS - S 5 -  -S 5 -5 5 S



______ 
- 

~~~~~~

\
\ 

49S~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
0 p  

0~ 

- / ‘ ‘‘5 ~~~~ 
9~~~p~ 

-

uw*~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

‘I’ I Al ’5 , S 

5’
)

~~~~~~~~~~~~~~~~~~~~ 

E 

N
1: 

A H

,, 
~iil1~~~~ -~



- 5 5-

~~ / 

‘

-5 

0

/

4
9. 

‘5
” 

“
N

~~~~~~pr ~~~~~~~~~ •b 

N

N

‘~1 \
‘

_ _ _ _  
‘-‘S

~~~~~~~~~~~~ 
~~ 

___

1 DEC 19U 

-- 

/ L

91

L A A .~~ .~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 5~~~5 - -  S S 



AD—A042 709 NAVAL OCEANOGRAPHIC OFFICE WASHINGTON I) C FIG 8112
REPORT OF TIE ARCTIC ICE OBSERVING AND FORECASTING PROGRAM—1971——ETC(U)
MAY 74 P A MITCHELL

UNCLASSIFIED NOO—SP—70(71)

fl i-aan as s;~~~;— anJ aaaSdJ

~~~~ ~~~~~ ,~~~~~~~



r -— 
_ _ _ _ _ _ _ _ _

4

~ 
‘~~‘ ~~ 

~ 
_________ 

— 15

3 

_ _  

~~~~~~~~~~~~ :~~

_ 

i~
ls - ‘

~‘<i’~ /

\ - 

—p 
N 

30

~~~ 

N

‘° I: ~~~~~~~~~~~
— \ .-

.

S 

‘\ 

N 
/

5, 

- ~ -. 

- \~ /

p 
- \ /  

50

V
50 — — S 

‘ /

‘0 
_______________ 

\-  

3 

-

N
5 12 DEC 1911 ( \

92

— .___k_~__ 
~
— 

~
-——--

~ - — — ~ 

— 

-—



:~ ~~~~~~.

-

: 

~~~~~~~~~

~~~~~~~~~~~~ ~

~~ 1

7— 9 PLC ~211 (
sc 4’

93

“L.  -
~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘

_ _ _ _  

S \ -

;i ;~~~~:S~ ~ \T\ ~~~~~~~~~~~~

fi_ _-!
~~~~ 

S
_ _ _  

‘5
’

N:
“ 

~~~~~~~~~~~~~~~~~~~~~~~~ 4~~k 

\
\~~~~~~ 

~ N:
-’

14-18 DEC 1971 
— — 

-

5 ’ 60 4 6 6

94 ii
—S -~~ ~~~~~~SS ~~~~~~~~~~~~~~ —-~~----~-- -  .—--_______



— S

- .

65 Sc IS 05 75 3 60 5 0 50 3 4

41E 
- 

~~~~ ~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~ :~~~iii~~ •

_ 

0

5

eois

w,w_

510.: 
* S \

\

i 00

\ \
‘ 6

_ _ _  

_ _  . L .

60! 
\1_ ! ~~~~~~~~~~~~~~~~ 

___ 

S

2 1-24 D%C X~ ______

_ _ _ _ _ _ _ _ _ _  — 
-

~~~
S6 SO 60 ~5 70 67 60 45



APPENDIX B

EASTERN ARCTIC SATELLITE

ICE CHARTS

~~~~~~~~~ P~~~ NOT ~~~~~~ 

- -  I

_



r~ 
~~~~~~ ~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ 
_ 1 _

I ~~~~~~~~~~~ E FREE~ ~~~

. 

~~~~~~~~~~~~~~~~~~~

_ _  

7~8 (  

6~

__ 
~~~~~~~~~~ 7-8

_ -

-~ 

~~~~~~~~~~~~~~~~~~~~ 
DISCONTINUOUS LEAD 

S

_ _ _  

S

- ,•,~~ \ .  ~‘N~c~ FREE

8 

_ I:C0 104 

K8 

N

70 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~ 7-8 
~ 

~1N

66 

____ 

~~~~~ ~~~~~~~ 
- 

/ ICE FREE 

\

~~~~~ II1~C~~~ 

5

\ 

66

— .~~~~~~ _ 3

F” V 
~~ 

- 

7~ B

°

~~~~~~~ 8 

~~~ 
-\ 

FREE 
‘\
\

60 - - ~~~~~ : ~~~\ ‘  ~~~ \ 
~~~~ \ ~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _  

S.J~~~~~~~~~R-8 \ ~7-8 CONCENTRATION (OKTAS) 
________

S
\

S

\ - 5’
/ / / / NOT OBS ERVED , FAST \ 4 F

/ / / / DARKN ESS 5 5 ICE FREE 3 ~~~~.

NOT OBSERV ED, ‘5 .~
CLOUD COVER FAST ~~

— — — - ESTIMATED BOUNDARY 
1 FREE

55 O LIMIT OF OBSERVATI ON

NAVOC EAN~1 \. UI  FREE

SATELLITE I — ~~~~~~~~~ 
\~ 

~ 
“.1

ICE CHART J 6,

~~~GI1à12~Gs PA~~ NOT FLAJ~~D

- -.— -  ~~ -— -- ~~~~~-- 
S - - 1 1~ -- - -



SO 55 Ip ~~ 19 ~5 o~ O~ S~ 

— — 

, 

— — — 

~_ ~~ 6, ___~-_ 5 _ ‘5 0_ S
40

~
IIBu

~~~~
II!WP 5 . 5

\ \ 4 

- N 

‘~!CE FREE )~ 
~~ ~‘ ~~

____ 

~~~~~~~~ ‘v”
~ S ~? 

NOT
~~ )N ICE FREE

_ _  

_ _ _ _ _ _ _ _ _ _ _  0

~ II~~~~~ \ \ \ 
~~~~~~~~~~~~~~~~~~ N /

S 
\ \ \~ / — 

, 
SS5~,’

\0 ~~~~~~

1
!FAST 

6. 
/ 

/
V ~~~~~~~~~~~~~~~~~ 4 U ~~ ~~~ ~~~~~~~~

L ~ — ‘

~0 

~~~~~~~~~~~~~~~~~~ 
~ 

FREE 
-

~~~~~~~~~~~~~ 

\
\ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

7 5 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~

I F  FREE b 8  /

Os 

1.~~~~~,, 

~ F ‘ I ’ FE -3  \ S

\

\ 

S

\
V q ,

%~\ 
•
~~~ S 

6

— - S ICE F REE ,.
- 

.
\

\ 

~~~~~~~

7 8 CONCENTRATI ON (OKT~~~~ * 
S

/ / / / NOT OBSERVED. FAST ~ 
‘ ~H’ r 

-I I / DARKNESS I S

NOT OBSERVE D ,
CLOUD COVER I S

4 ’ ’ M A ’ 4 4  BOUNDARy
66 - OF OBSERVA FIO N —

NAVOC EAN~1 S * 
‘~

SATELLITE ___5• 
0

ICE CHART V

L i~
’ - 

_ _ _ _  - 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _

100

- . -~~~~~~ - - - -~~~~~ - - - ~~-. _  - A



5.5— ‘~~~~

80 
~~~~~~~~~~~~~ 

~~~ 
SS5 ICE FREE 

, 

*

S 
FA S 

-

— ‘ 1 4_ 5

:~~~ 

~ \:-11
~

\ ~\ .,~, 
.JP6.~,6~i_ ~~~~~~~~~~~ *0

5-7 \

66 

6 

~ 
\
\
\\ 

\.5 
~ 

~ N. 
0 00

~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ ~ FREE ‘

~N / 
S56.

N,
N

I 
N\ 

6 

\<N
\

ICE FREE 
_

7 -‘ - 8 CONCENTRATION IOKTASI 5
\

~~~~~~~~~~~~~~~~~~~~ 

FAST 

5 O S  ,

4 FREE

— ESTIMATE D BOUNDARY ~:
LI MIT OF OBSERVATION 

, IC E ‘ F l  I

NAVOCEANO1 ‘ - 
S I

* SATELLIT E j 
- 

S 
~_,, 1

ICE CHART

97 0  J S

Li~~i1~ -~~~~ 
5 

_ _ _  

.~ -
“

~~~~~~~A 1 :  -_  - - - S  S S . 5~~ “ 5- --~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~ ,,
,~~~~~~~~L



* 1 9 0 * 5 5 0 5 ’S 5,5 *~ S S~ 4~ •Q_ r 5  .6 ‘
~~ 

•U 0 0,, - ~ 5 , / S  ~~ 70 4 _

S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~ .. :~~
-I1

~~ ICE FREE ~~~~5-7

\ 
~~~~~~~~~~~~~~~~~S 

~~~~~~~~~~ ~~~~

_ _ _ _ _ _ _ _ _  N

S ~~~~ 
~~~~~~~~ ~~~ 

‘ ‘ 
5 5 

_
S \ \ .5 S 

-~~~~ 
‘
~~N N

~~~~~~~~L \~ 
~~~~~~~~~~~~~~~~~ FA 

/ 7 8
k 

4 REE N

~~~~~~~~~~~~~~~~ \ 4~~~~~~~~~~~~~~~~ 
~~~ N N

S 

FAST
S 

~ 
1 

\5S
\: I

- 
5 

-~ > ‘\ ICI FREE

85 
5 ’

- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
- 

\
/

5 S S 5

~

5
55

\

\ 

S~ 9 s 6

7 8 
~ 

ICE REE

CONCENTRATION co~~1 7 8 

~‘—‘r *

/ / / / NOT OBSERVED , I EU 
0 0 

- 
-

I I / / DARKNESS I - - 5 ‘
I \~~~ 5 7  “- , NOT OBSERV ED

CLOU D COVER I l i E  FF4 4
S - 4 5 5  MA 7 F BOUNDARY -

Ms ’ OF OBSERVATION ] ICE 6 “ l o

~~~~voc~~~~ r~
o]  - _ j

5

ICE C HA PT

-- 

_ _

__

102

-- _ _— -__- -

~

--  - - — —- - - - — 5 -  — ‘—.5--



S _S .5.5 S5~~~~~~~~~~~~~~~~~~~~~~~~~~~ S SSSSS 

5 --- . ~~~~~~~~~~~~~~~~~~~~~~~~

J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
S_S _S~~~

____  .5-, 
‘0

I
~~~

-. 
H 

• 6 * • 

AN
N

~~~~~~~~,$
8 ~~~~~~ 

~~~~~~~~~~~~ 

~~~~r
\

4 - A l  \ F .I 
S 8 FRE E N

~N 

,— S I 
FLAW LEAD 

* 
S

8t ~~~~~

M 41I
;uI
_iuI

%

~~~ 

A~~ 

T 

‘ 

/

60 , 
S . -

~~~~~~~~~~~~~~~ T~~
’
j  

5,5 

‘5
5 7 

\S~

____________  

kE FREE 

- 
\\

• - ICE FRE E S

60 5 

- 
‘
~~~~4ii~~~~. 

L.L 
ICE FREE’3 

- 

FREE 
‘

~ 

~

.

7 8  4 6

7- B CONCENTRATION IORTAS) FAST 
________

S
\ 

‘ 
S_ S

/ / / /NOT O8SERV ED 
3 5  f -U

S

AVOcE
~~~~~

OF

~~~~~
PVAflON 

5

_ 

_ _ _

I F  FREE~~~~~~~~~~~~~~~~~~~ 

\
\SATELLITE \

ICE CHA RT

3 6 A P 8 I974
J 

_ _ _  - - - ~~~~~~~~~~~~~~~~~~~~~~~ :~~~~~~± 
S~~ 

—

- - - - _ _ _ _  ~~~~~-- -~~~~~~~ 
_ _ - - _--------—



~~~~

.-- -

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “

_______________ _______ 4 

- ‘

_ _ _

~éaiir~

_ 

~~~~~~~~~~~

4

~~~~~~

NNN

NN

N

‘° 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘

~~~~~~~~~~~ S 5 ICE FREE 
— 

~~~~ 
/ 

S

NOT OBSVD \~\ I ,
ICE FREE ‘ - 55

\ _
\~ N

~~ 7-8 

FREE \ 
S 

55 5 S 
- 

4

*

S S

— 5 ICF ‘FI 4

~~~ \ NOT ~~SVD \ICE FREE ‘\S
\

7-8 CONCENTRATION IOKTAS)1 I S PIlL ‘ ‘~~~ “~~ 7-8 
~ 
, —

/ / / / NOT OBSERV ED , I I
/ / I I DARkNESS I CAST “4 6

NOT OBSERVED , I S 
—

CLOUD COVER I * 5 5 ‘61 ’
— —  ‘ - F  S 6 MA~~F (S BOUNDARY 

S 
/

~~~~~~~~ ±!IT 0I b8SERV4TbO
~~J - 

—
NAVOCEAN~7 \. I I  9I1 ..

‘

I 
SATELLITE — 1
ICE CHAPT

9 A PP F ’ ( S

t _ ~~~~
_ _ 

~~~~~~~~~~
__ 

5 ‘ ‘

104

- 5 - -- 5 - - - . 5 -—  -~~~~~~~~~ -— S’ - . 5  ~~~~~~~~~~~~~~~~~~~~~~~~



-
~~~~~~~ -*, -- -~~~~~~~—

- - -_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_~~~~~~~~ * , _  - - 5~~~~

* , I0
~~~

55

S

50 15

71\51

~~~~~~

4

~

\

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5— 

5

S SF0 

~~N 5~~~~
4

,
~
7

1’ S

_  _ ~~~c4N
N4

S 
I F A F  — /

5 * 
5 ‘ 4-6 ~~‘

5
. 

~ - - ~ \
\ 

\
\ \~ ~~~ 

N~~~~ ,

~~~~~~ \ \\\\ \ ‘
~~~~~~~~~~~FAST 

ICE FREE ‘N5 /
7-8

3 5 1 
~~ 5_ 7  

‘5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
J~~~7 “ ICE FREE 

~~~~~~~~~~ 

p555- 

~~~~ 

- 

/ 

- 

~~~

~~~~~~~~~~ •‘lU I 
~~~‘ 

~~~ 4 - 6

— I’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -\

p r ~~~‘ ‘ ~~-8 H 
—ICE FREE N- — 0 ‘5- - 

-80 - S ~~~~~ 
5-’

~\ ~~LJ 6 8 ‘5 .S 

~~\ ~~ ~~ -
~ 7-8 \- -~ -7-8 CONCENTRATI ON IOKTAS I FAST , s , - 

“
~

/ / / / NOT OBSERVED , - 

F/ / I / DARKNESS 
‘ - NOT OBSVD 8

NOT OBSERVED , 
~ ICE FREE SCLOUD COVER 

‘5 
5- I - M A ’ /  BOUNDARY

OBS E PoA ION 
-

NAVOCEANO -

SATELLITE S 
~~~~~~

ICE CHART

S 

,

_ - 

5

,’

- - - 

105 

- - -



-‘-S - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- --.5 -- -- 5 - - - .

- 
~Ss4 4_s_ _ i5__ . 7S 0 73 s

• 6

‘
0 

4

H
_

1
~~~~~
I41l I~~~~~~

NOT OBSVD / 

I: FREE 

T T ~’ ~
-~~ 

~~~~~~~~~~ 

‘ 

FAST 

7-8 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

P0 /0 \ A 

~
,, ~1i~-~ 

N 

N’5’5NSS
N

N /

* S “ 
F ‘5 

- 
ICE FREE 

5 55~ 

4 ,

8 5 

1 1 
‘
•~~~~‘ 5

) 

‘5
- - 

\T s- 
S~~

Si. / 

Ff4 ’ T - 
S II.

/ 
‘ S  

~10
\ 8 

5 7 N

: •~ , 

Ff4 7 5 

- 

IFF 0~~~~~ 

— 

N
- ~~0l OF 4~~OUS 

-
~~ N

65 ~

‘ 

‘ 

;:y~
[ 
:“ - : :  

ICE FREE 
~ 

FREE 

‘\
\ 

/ \\\ 
~

- 

~~~~~~~~~~~~~~~~ 
‘ A ~~~~~~-~~~~~~~~~~’ 

S 

\ 

‘5

,

~~~ ‘ ‘ I • ~~~~~~~~ ~~~ 
\
1 ICE FREE

~~~~~~~~~~ 

~~~~~ 
,, 10

- 5 5  ~555 S
-~ \ ICE FREE 

*0
5 4 1 5  

5

I’S . 5 : S A N Ot  OBSVD 13.,5 ‘
S

* 5 5  

~. \ S,L
4 7

~ 
3 6

~~~ ONCEN ON (OKTA~~~ ,

4 1

- 

~~~~
“ 

~~~~ ‘ A -  
5’

L. Li NOT OSSERV E

j  

____  

St:

NAVOCEANO

ICE CHART 
S S

HT 
, 

~
‘ 

-_~
-
~
--i1I/iiI --- ~~

-
~

-

106

—5- - — 5—-- - -- -- -5- -- -— 5 -5 -- —- - -



- - 5  ‘_ —
~
.--

~~
J-- - . 

-.

II,:
F  

____ 

‘0
IICE FREE~~~~~~~~~ .

$ H 
FAST N 

‘

~~~

~~~~~~~~~~~~~5 \ \  \~~~ ‘ r, 

‘N N
N8 SCO NTUSIJOUS 6-8 

4-6 -8,~~~~~~~~~ 
DISCONTINUOUS 

- 

“s
~~~ICE FREE 

~~~~~ N

~
. 

~~~~~~~~~~~~~~~~ 

EHT~ 

I AST 

N.

V  

\ FAST DISCONTINUOI ICE FREE—S 
~LEAD ‘ _________________ ) \

- 8  
‘ ‘54 ‘ S  55

ICE FREE

S ‘ ‘ 

ICE FREE 3-5 

~~~~~~~~~~~ 

/ 
‘55 5 

- -

6 5  “ - ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

‘-

~~~~~~~ 

_ _  

- 8 ’~~~~~

’ 

-

~~~~~~~~~~~~~~~ o~~’ ~~~~~7- B CONCENTRATI ON (OKTAS I t’5, -/ / / / NOT OBSERV ED , 4-6 <~ N - “ .“ -
.

/ / / / DARKNESS “9 “ FAST ‘ I
4~~~~~~~

-
~~: S-’$ S NOT OBSERVED, 6 8

CLOUD COVER 
“~ ICE FREE

— —  — ESTIMATED BOUNDARY 
— 

SS~ S -‘ LIMIT OF OBSERVATION 
S

NAVOCEANQ1 \. b- ~
ICE CHART ~~~~~~~~~

— 

_ _ _ _Li22 F88
~~J 

, 

~ L ,, 
‘ 

- -



O* ’O 1? * P ’ 1 ~~~O~~~6~~~ 3 S~ S~~,._ _~~ _ g  ~Q Q. *,_ .~~ 4 _ ‘0 N —4’

~\ \ 0 
~\\\ ~~ 

‘ 0 
- 

1 
5- 

- 

S

- ‘ ICE FREE .~~
- 

-~~~
.-- . 

- 
S 

~~~~~~~~~~~~~~~~~ ~ 

‘ 
0

~~~~~~~~~~~~~~~

_ _ _  

7

7

_ _ _  

_ _ _  

S

EAST 

~~~~~~~ 
E FREE

IN  
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~SFV ~8 
- ~ S 

‘‘4/ ‘S 1 CLOIJ(
5 -  ~~ 

N 
‘ 

‘ 8  
05

r 
_

~~~~~~~~~~~~~~~~~~~~~~~

•*

‘

~~~~~~~~~~~~~~~

N
5

~~~~~

\ *

~ 

6~~~~~~~~~~~E1H 

N

~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~REE 

N

7 8~~~~~~~~~~78 - 
*‘~~ \~S~~~~ E FREE S - 5

*,
S 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

,

—— - ESTIMATED BOUNDARY
LIMIT OF OBSERV ATION

NAVOCEAN~
”-” [ \. — —

I 
SATELLITE —

I ICE CHART

S 

‘

5 /  - - ._ -------- -.- --- 

S

108



— 5- - - -5-,

- 

- 

S~S ‘~ ~ 

a\ 
\\

I~~~~ ~~~~~~ 
19 20 I0 7 0_S 

•

‘0 S 
-

- 

— 

/

-. 

_ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

N

~~~
1. -fl N~~~~r

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L 

F /

55

4’ 

\ 

‘-5-- 
“

S 

/

- . FREE 
S

‘5 5 S i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _

‘ 5
’

7 4 CONCENTRATI ON (~~~~~~~
“1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

* 
/ / / / NOT OBSERVED, ‘~~~~~~~~~~~~~~~~~~~ A~’~!~~ .5 ~ -I 

/ “ / DARKNESS 5 5 5 

‘ 
SI F P., _~NOT OBSERVED . S S

I CLOUD COVER I *

6 
I’ - MAT I  BOUNDARY

* ‘9 - OF OBSERVATION J 4’ .

I NAVOC EANO ”{’ 
5 

5

I A T E~ [III ~,_ )
I CE CHART

‘s APR 571 

‘ ‘ 

( 
S 

——

109

~~~~~ — 5  ~~~~~~ _ _ _.S .— -SS---_ _ - -_-~ - -5- 5~~~ S S 5 S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~S~ 5 5_S ~~~~~~~ ~~~~~~~~~~ —_- _



* 

-5 

•5
4___ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _A 
________ ,

~~~~~~ , r4~~~~’ \ 
S_
I
/ 

‘ 6. 1TT ~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~ 

_  
~~~~~ N NN ‘

‘ S

ICE F BEE 

~

“

i

t tiE. 0 
I~~~~~~~~~~~~~~~~~~~~

7 ~ 

i _ I l ’  FEE 5-*f4,.~ _____ 
‘N. 

“
\.—— ~~~~~~~~~~~~~~~~~ E4~~~~~~~~ s ~~~~~~ -“Sw

— ~~~~~~~~io 
N,,, , - 

“ o - 8
S 

~~3 5 I

~~4 6  
- N

- W ~~~~~~~ l ’~”. N
‘9 ‘ 5 5  5

- 

‘~~~~~~~ s 4 F ~~~~~ 
0

-

Y B  CO NCENT~~~~~~~7 p ’ASI —
/ / / / NOT OB SERVED , I s s  I 

. 5
S / / I / DARkNESS ~~ ,

5 4 ,
NOT OBSERV ED , \0 
CLOUD COVER I 41,1 1

- I MA FC ‘57 I 6. A ps  S Si ’S

5 5 -  MI T OF OBSERVATION 
5 /

NAVOCEANO \* 
S

SATELLITE I 
I

ICE CHAP T

~~A~~~2~~~’ S ’  

S 
_ _ _  _ _ _ _ _ _ _

110 

~~~~~~~~~ 5 -5~~~~5~~~~ 5 5~~~~~~~~~~~~~ . 5 - S . S~~~~~~~~~ -S_ S 5 - S . 5 -_ S~~~~~S - .~~~~~ ._S 
S-- S ~~~~~



__ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_____ 
_ _  55-

____ 

C~ ERE E

,

~~~~~~~~~~~ 

~~~
55 ‘ 

~ 
____ 

“p” FAST

~~~~~ %~~~~~~~~~~ NOT~~~~~~~~~~~~~~~ r~~~~~AST N ‘
I5

; ~~~~~~~~~ LEAD 14 
‘Nc> -5- - 

S

_ _ _  

Si 

/ 

L

~ E F R E E
__- 

6-B 5-7 ~~ 84’ 

5 5 F ’~~ 
-

~ \ \___ - 
S 

S 
S

_________________ NOT 044 - s

_____  

N “ .

- 
.-_ ~~~~~~ ;

~i~~~~~
_ 

~~~~~~~~~~~~~~~~~~~ L - — 
S

‘S F

B ICE FREF
— ‘ 6 .  ,g 

/ S

—
- 

~~~~~
S __I_ , \ \ ‘

FAST , “Si -
. 

‘4 
‘4 

“

CLOUD COVER 
ICE FREE-3 F

— 5 ’ M A T I [  BOUNDARY

~~~~~~~~~ LIMIT OF O~~~~ yATID~_J
NAVOCEANO 1 \. - ICE FREE .5 4’ ,
SATELLITE \ ‘

~~~~~~~
— .1 5

ICE flHAP T *

LEN——— • , - - 
—

~~‘ L L~~~~~~..

111

- -  ~~~~~-_S~~~~~~~~5 -  ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 5 -  - -  — --5--



a

FAST 
“

~~~~~~ — ‘~~ I 
“ 5-5--’-

~ ~ -~~

S 
* 

- 

LI 

-SN5-5-5-5-NO~
: 
OBSN 5

~~~~~~~~~ I 
FAST 

5-
’

~* NOT OBSVD N~

T 5 5 5 ~~~~~~~y ~~~ 
S

8 \ N

* ‘ ICE FREE—3

~ 
\\ \ ~~~ * 

N
S 

~~~~~ ~~~~ BEL \7 
ST 

S 
- 

S

_ _ _  

~~~~~
t

IC

~~

FREE N N

- 
\

\ 
• FAST ~ ICE FREE 

~~~~~~~~~~~~~~~~~~~~~ ‘S I- 
‘S

F F P F F  ‘ 5-s. S 5

— S 
ICE FREE 

SS
\

‘- N
S ‘~~ 7 I
- 

~~~~~~ I~~~~REE  

7
I NARROW 1

1— _————— DISCONTINUOUS 5555 
9

7 -8  0611 NIRA r/sO N IOK~~~~~~
J 

LE FAST \, IC E ~R EF  \ “'“
S ‘5

/ / / /  N~o T OBSERV ED, LEAD 5‘ ARPP ’ .FSS 5 5

F A S T  ~~~~ 5

‘‘ CLOUD 
ICE FREE 3 

-

F 44/ PO lAR ,  .~, 5
_______ - 

‘9 ‘ OF sI ~ ’ 4  0 4/’ S_ ON

I NAVOC EANO’J ‘ lE E FREE -
I - 4 E  ‘ F  

~~~~ - ‘ 
-

~~~~~~~~
. )

NE / 4s4 f~5~ 5 V S• 

L±N
1
_~i 

- ‘ 
, L - ‘

1 1 2

‘ 5  - - - 5- — -  -~~~~~~~~- - -S - S S ~~~~~~ S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



S _S -5 S S S -5-5~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ 0 s S ~ ‘1 00 014 ~ p k ’ ° 5 135
15

22 2* 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ICE FREE 
“

~

‘ ‘- -‘ 

“4 5 _S

-

‘ 
FAST 

—
—-‘. -‘S 

I
’ 5- ’-

~ *

_ _ _  

~~~~~~~~~~~~~~ 

_ _ _  

I

A 
~~~~~~~~~~ NOT OBSVD FAST 

N.55 0 
5 

10

- 
‘ I —~ 

‘ 

- 
ICE FREE-3 

~_) “ 55<
B 

7~8 I  

~ 

FAST 
~~~~

S ’N\~~~~~ CE FREE 

~~~~~~~~~ 
N

* 

4-6 k 

FREE 3 ’ ~1 _ \  

\
\/5
\ ‘NS S ~~~~~~~FAS 

~~~ 6-8 
‘ N.

~0 ‘ S’ 
~~‘ ‘I S j ’ \_ _ _ _ _ _ _ _ _ _ _  

5-~ 
‘SFAST NUMEROUS ’lI 7-8k 

ICE FREE‘ 
7 B 

f6 .5 B 5~~~~~~~~~~ :S N
- 

~~~~~~~~~ s 7 ~ B 
\ICE FREE 

\
\ 

-

, -
~~ • ~~~

\

DGE OB: N~
ç

S_ 

S

0 = — 

- 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ ///
NOT OBSE VE~~ 

FAST 

ASIj~~~~
R E E  \

NOT OBSERVED, 

ICE FREE-3W—— — — - ESTIMAT ED BOUNDARY --0 5- LIMIT OF OBSERVATION 
______________ \

_ _~ \* \5-
~55~~~~~~
.

~ \~ 
-

I ICE CNART
I 

________ ( 
55

______________ — 
, 00 •~*0 Ii

, 
5p S 5p’ .55. ,0

113 

——



T~~
’
~~~~

—
~~~~~

- 
555- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.- ,.5- ---
__- S— ----5 , - S S  ‘

*1 00 II *44 0 
1\

~ S *~ 544 q ‘o’~ ~$ 52 20 

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
FREE 

— 
‘S’_

S - 5 5 4 * 
NOT OBSVD 0 

-, 

— 
“— ~ 

0

~~~~~~~~~~~~ 
~~~~~~~~~~~~~ 

ICE FREE~~
5-
’-S ‘

‘S 

4!~iriiiii r~ 
FAST 

7-B 

- 

‘ 5 *

5

4’ 
-
. 

FAST 
6-8 

* 
1~NJ

_ _  

N~~~~EE

!

~~~~~~~
\ ~~~~FAST 

N 

N. 

N

ICE FREE 
5

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 

~~~~ S 
~~ ~HCE FREE /

S ,
~~~~~~~~~ 7 ~~~~~~~~ 

s,,o ss , LARGE 
5 5

FAST ~~~~~ WATER . . 4_
~~~~~I W’ OPNGS -

- 

3—5 558

_J 

BTWN FLOES ~~~~~~~~~~~~~~~~~~~ 

~ • 
-
.

_ 

\\
\ NH 

1
:

$0 — 
*~~ 

6-8 

ICE FREE \ . - ‘
1- 8 CONCENI’RATIO~ (OKTA$ ) 1 -B ~_5 ’S

,/ / / ,,s NOT OBSERVED , I 
“ 

- 5
/ / / / DARKNESS I S ‘ ‘ ‘ ‘ ‘ 5

, ,~~~~NOi OBSERv :o, I ICE FRE E
— — — — E S T I M A T ED BOUNDARY 0 ”

*5 o o 0 - LIMIT OF OBSERVAT I~~~~~J 4 
5

NAVOCEA~~1 
S

SATELLITE I I 
~~~~~~~~~~~ J 

S

ICE CHART I 
4’

~~~~~~-I6MAY I97
J 

S
~-

*5 *0 II I’ II- ~‘ ‘ 
—

114

- - - ‘S 
SS ~~~~ -5_ S - 5S _S~~ _~~~~~~~~~S_ 5-~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



~~~~~
- -5 -5’S_S 5-~~~~~~~~~~~~~~~~~ S~~~~~ 5 _ S _ S S S~~~ ’ S_S ’ S _SS 5 5 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S~~~~~~~~~~ ’S~~~~~

*3 00 *3 *0 ‘S _7~_0~_ 1~ ‘I S~ *9 •S 05 
~< 20 10 S~~1L ‘L_ 15,5 ‘I 0_ 

S _ 
~~~~~~I 

\ \ \\  5~1 
‘
~~~~~~~l

’*0* /
JB 5-, / S 

S

\\ 1” - NOT OBSVD

-~~~~ 

~~~~~~~~~

5-5-
”

~~
5-
NS 

- ‘ 
0

AIIIIII~11~~~~~ ~~

S %~~A 5- ! i r
b~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T

5 * NAFO OS OW :1111 
5

14 ‘, NUOUS 0 ‘

- 
- /4 LAD \3 _ FAST S

~~~~~~~~~~ 

____ 

5

L~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

LL  - 

-5 - -- - ‘ —5  — - - S S - -
~~~~~~~~~~ -’ 

- S . ’  _S S_
~~~~~

_ .
~~~

_
~~~~~~~~~~~~~ ~, Al



S ’ S  s ’
~~~~~4~~~~~~~~ZN~~~~ . ;0~~ o7 .~ - —--~~~~ ~~ ‘,55,~ ~~~~~~~~~~~ ~-_- —‘~-‘

-‘----------— - —

‘.7 *0 4*~~~ 0~* 7* • *\* 
*~ *~ *~ •~ 52 , ~~~~~~~ - ,~ 

J__ — S ~_. ~~~~~~~~~~~~~~~~~~~~~ ‘0 5 *

I \ \ ‘5 ~~ 3 ICE FREE S

\ \ \  / 0  -555555 - ‘ 
S

- ‘ 
/ ‘S ’s~,,~~ SCTO LARGE 

— —I0,~. . ‘ ~~~~~ I 1.’ ~_ ~~~
‘
~ ‘ OPWR AREAS

I 

FAST 
~ -N./ ‘-‘-

~
-
~~~~~~~ 

- 

S

~~~~~~F A ST  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

B _~~~~~~ •~3 ~\ ‘ I F /644004 ~,* . oC

__________ 

F EAD 

~~~ 
I 

/ 

/

S 

~~~~~~~ \, . \ \ ~~~~t ’~~~
FAST 1’~7 B 

~~I1I ’ El 
~~~

‘ S

~~~~~~ ~~ 

2 

, 

-

V  

\: •~ - 
8 ; 

.w-~
” S

5

~~~~ W1~~~~~~~~~~

C

~

’ 

F
’ 

,/ ~1
4 I - REF

- 7 -BçE 
5

’ / S
ICE FRFE

- — 5 5 5 
- ~)6 - ~~~, 

55 
, 

‘ o~
~~~~ 7 14 7

.-‘r - ‘4
— ~~~~~ 7-B \ ~ 1

I V 
~~ ~~~~~ 

~~~~~~~~ 6 8~~~~~ ICE FR EE 5-
’ 

5

3 5 -  ~ *.,,/ 4’ .s \  

‘5’ . 5
- 

ICE FRI I
‘0 , - — 

~~~~~~~~~~~~~~~~~~ /
~~~~

5
~~~~~~

5 7
7- B CONCENTRATION IOK~~~~ } I

/ / / / NOT OBSERVED, N 7
/ / / / DA RKNESS .~~ S 5 5

C0T OBS ERVED , 
NOT 06 14 ‘

— — — — ESTIMATED BOUNDARY l.w ~‘S 5- “ ‘ 5- LIMIT OF OBSERVAT ION —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

116_ 
_-  - — - 5 5



- 5 -- - — ---- ~~~~~~~~~
- -5 

~~
-
~~~~

-— 
~~~~~~~

—

-- 
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

-

___________  20 ~~~ $s~~~~~s o 4 _ 
“N~~&j ~~~~~~~E FPEE 

05 
- 

•
5

~0 

H
~~~~f

9 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
S 

~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~

NOT O8SVO~ N ~— 
,

S ,~ 
-

_____________ 
- 5/ 5 

‘5 
1ru 

1
~~~~~~~ N~~~

_ _ _ _  

_ _ _  FREE

L!~ 
-

~~

-

~~~~~~~~~~~

‘ 

~~~~~~~~

N
NNN~~

N
~~~~~~~~~~~~~~~~ i

i
%LWJ

~~~~~~~~ (I 1
~~~~~~~!~~~~

* S  .~~_fAST -r 
I ~~~

‘

I 

: 

AST 

‘ S 

/ 

I
3 5 6 8 

, DISCONTINUOIJS~~
\ 

b 

REMNANT -9 505 5 
sj ~~~~ 

/ 

N I
B 

— 

FREE - 

I

\ 

FAST 6-8 

~~ rREE_S~~~~~ 

FREE ‘~ 

5- 

5

‘OS 

‘
- 

~Ij4
S 

4 4 4  

7-8~~~~ 

N 

-

I 
• 

~ 

~ ~~~~OPE~ENGS 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ /~ 
II 
‘ 

N~~ -J 7-8 \5\ 
BETWEEN FLOES \~ NOT OBSVT, N•‘ —~~ *~ ~~~~~ 

(
~ 

~~~~~~~~~~~ 
04
>B\

\ 

\
5 

01

\ — Sx~~~~~~ . 7-B
\ ~~~ 4-6  / 7

\ S NS 
_~~ - * -~~~~~ NOT BS~~~

\ 
S 

S
. /S ~~~~~~~~~~~~~~~~ 

~

‘ 

9\
~~~~~~

_
~~~~ \ 55

55 
5

1-B COE4CENTRATION (ORTAS) 
~~~-ii ~. 

7
/ / I / NOT OBSERVED, 

,~ S/ / / / DARKNESS .‘ 

4’NOT OSSERVED. S
* -CI OUD COVER 

I—— — — ESTIMATED BOUNDARY 
— *

~~ 5 0 5 LIMIT O~ OBSERVATION 
- 
;I

sç

5S
~
’5

~

’ 

* 
S

WEWTE \~~~ 
\\ICE CIIAAT 

_ _ _  ( ~~~~ S
’

L~i!~~~ —
~~~~ ,(

5- ’
S ~,—S 55’ _‘ _‘ 75’ ‘0 5’

5~~~~S~~~~ S I  ~ ,.--~~~~ :. -,
~~~~- -- SSS - — - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— - . 5 5 5 5 5 5 5 5 ,  
S_S 555 - 5555~~~~ ~~ 5 5•~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- o /51 * _S 2 0  ‘_‘~~~~ ‘-s.- ~~~ - / 

~ / ICE FREE S

* ~~~~~~~~ I
I

. - 
~~

\ ‘ o H s  
S

• k -
~ 

3~~~55
,
4’ 

-
~~

ICE FREE 
- .- . S

CE FREE

0 

~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- . r OBSVt ‘
S 

Il

~

1

~~~~
IlIIWA:II:: I~8 

‘
~~~~~ 

‘ ‘ 
0~

~~ r5 
5 

/4 
I I ~54 I ,/ ‘55

N

FREE
1 

_
~~~~~~~

-
. . - 

~~~~~~~~~ \
~~~~~~~~~~~~~~~~~~~

- I 5 4 s 5~~~~~~~~~~

-
~~~~~~ 1 

l~ 

5
S F I N RATI ON 106 ‘A

NI’ )B SERVED , S
lA P  N E  S S

S - ‘2 7 ’  )BS E RV ED
NOEP

V . 5 0 4  N5IAR,

I 

~~~ cE~ VAT5ON

bL1~~ 

~~~~~~~~
“5 

‘5

118



~~~~~
PIrS 

S 5~~~~_~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,, o ’5o N ’ 5-~~~9~~~~.-55-—- -.55 ,,- - 15

~~~~~~~~~~~~~~~~~~~

* 

T

, 
‘\‘\

<~ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— 

is S_S ,__SSj ’

- 

-

~

l I- REF

S 

I 
I / I  F 0O EE— 3 

S

* 

FAST 

“~~~~~~~~NO~~ OBSVD 

A — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NOT~ OBSVD B 
B - 

\ 
55
\

\
~~ 

~ 0 
7 44 ~~~‘ 

/
1’5- 

- -
ICE FREE-3 V 

— 
\7~ 8 \ ~~~~~~~~~~~~~~~ I~ 

5-N

‘6-8 , ~‘-5’~~ “

~ \ \ 
B

~~~~~~~~~NC OBSVD~/S
55 7-8 ‘5 ICE FREE -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- J~ 
) 4’ ICE C RLF -TA 7 

NO T /44 SVC ’5 S —
— ‘ N.’ 7 4’ N52 

‘
_ _ ~~~~~~~ 4’2 *4I~ ..S~. I 4 F RE F ‘ ‘

- 
~~~~~~~~~~~~~~~~~~~~~~ 

N O T  OB SV~~~~~
T 8  \ - ICE F R E E  S

I V p 
~~~~~~~~~~~~~ ‘7-8 - ‘ N - 5-

’

~

4

’

~~~~~~~~ 

5~~~~~~~~~~~~~~~~~~~~~~~~~~
\ 

S

I 7-8 CONCENTRAT ION 1OKTAS I I — 
- SI / / / / NOT OBSERV ED, 1 -/ / I / DARKNESS 

F
I /555555 

, NOT OBSERVE D . 
~~~~~ , Of ’ ‘55 

5
I CLOUD COVER

I —— ‘ ‘ - ESTIMATED BOUNDARY 
III 1 0/f I ,~~~-

LIMIT OF OBSERVATI ON — S
NAVOCEAN~~ l ~.
SATELLIT E — S 5

ICE CHART 5•
_ N~ ’ 0B V11

7 4 1518 1015  
5 ~

‘ 
~~~ S

— ~~~ 
—

~~~~~~~
-- - - 0

5~~~
0 

~~55__~~~ 

119

- -



-- -5- ’- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , 5 5’S~~~~~~~~~~5~~~~~~~~

Ok

~~ 

\,
~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 

S

s5-~ —N - 
~ 

- . 
~~~

-

~~~~~~

‘ 

~~~
— /

\ ~~~~~~~~~~ FAST 
/l( S

/ 

-- NOT OBSVD

_l~~~ ~~~~~~~6-8 ~5,~,

_ _ _ _ _ _ _  ~~~~
. \ \ ~S

, 
‘S,’~~~~~s. S

18 
- 

7-8 ~~~ ~~~~~~~~ 6-8 - N.
3 \ \ \

15 0 6 8 ICE FREE N
— ‘\ ‘7— B I l~~~.

s s . ’ ‘4’ 5

- 
6 

‘N
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ F  

-~ ‘5 
5

0 

tSISCONTII4UOU~~~~~~~~’ 
2 /0

’ 

ICE FREE~~~~~~~~~ 
‘ OBSVD s, , 

-

______ 

LEA~~~~~~~~~~ ‘~‘i\ 
4’ 

~~ 
S 

,

_ _ _ _ _ _  
_ _ _  

_ _

3_S

~~~~~~

,

~

, 5 5\

_  

N

5 1 1 401 F \

\
ICE FREE N 

N 

5
N

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ f 3 s  
- 

/ 
0 

-

I V - 7-8 - \
8 

y 

8

4 6  1 - ~~~~~~~ — — - 5

~ 

/ NOT OBSVD \ 

~~~N\ FAST ~~~~~~~~
,
\\
\ 7- B CONCEBTRAT ION IOKTAS I

I
I

’ ~ FREE -3 “~ 

* 

~ ~“ 
~~~~~~~~~~~~~ 

S

3 

_ _ _  

5 

‘

‘ a .  uMIT Or OBS~ pvAflON

IC1F~~~E 3  

-- _ _ _  _ _ _ _

120

- - —--s-_S-S ~~~~~~~~~~~~~~~~ —.--S - -S_S _ _ S  -- ~~~~~~



-5,,

S 

~~~~~~~~ 50 0 5 - 1  0~ s~~~~, 9l~~~~0 0 2 ~ -~~~ - -~~~~~~~~~ --~~~~~~~~~~~~~~~~~~~~~~~~~~ . _ _ _ _ _  0,
I S 

F’ I ~~~~~~~~
-- - - S

I \ - 7-8 CONCENTRATION 10415-451 1

I - A. 
•
‘_ 

5 ‘ I NOT OBSERVED .
I 

‘ 4 S ’ UI S 4 D~~~_S,,..~~~~ I ~~~~~~~ OAR 4INF 1.5

I S 
~~~~~~~~~~~~ ,

_~,
_S~~S-

55 
NOT OBSERV ED ,

~~~~~~~~ 
0 

6.55 ROU S ~
:“

~~ 
S 

\
,4T FLQ€5

I
~~~~~~~~~~~~~ 

I 2 ’ ~

S - 

1 I . ’~~~~~~~~~~~

,

~~~~~~~~~~~~~~~~ 

,

~~~~~~~~~~~~~~~~~~~ S 

/

013 \MS_ T 01144. .

N
o -B ~~ 1 5 1

I A

I 

FRE

121



- -

5 55 5 *

~~~ E FREF

S 
S S \ 0 /44441

~~~~~~~~~~~~~ 
~~~~~ 

\ IN
’

I 

t l1l I~~~~~~~~

- 
j~~

, ,~~‘Is •555, ICE FREE

-S - 
5 

~~~~~~~~ 

S 5

4 
- 

‘
S ~~~~~~~~~~~~

/ S S 4~~~~~~~~~

S S 
T ,

*5~, 
55
\ 

S . ‘ 7 N FNS RAT So 1* A 5

f Fl. O B S E R V E D ,
S D A R O N ’ S S

‘ ~~‘I 6.0 5- ‘ I,SFRVED ,- I - COVER
0 - V..’ I D BOL’NDARY

S S M I T  01 OBSERFAT ION

SATEL UT E
S 

I ICE CHART

- -

122

-S -~~~~~~~~~ SS,-- ’- . - -’ - - S S  5 5 -55-- ’ -



~~r 
- — _ -

‘
S 

- 5 - -

- —  —~~~~ — - 

I S ‘S ~0 1 .5~~~ 9 h 1~5 1~~~I 7  I 
sV 

3, 
~r 

/ 
S

- 
0

•*  

5

5

~ 
5 7 0

5-
E FREE 3

5

_
____  

5- 6 - 8  
~‘~55

_ __  

~~ ~~~~~~~
I
t , --‘ 

‘
~~~~~~ N ~-y ~5--

S . 

I - ~~~~~~~~~~~~~~~ 
N
N ‘5-

N,
-~~ \ \ N’

~~ 
€ 

NS ,~ 
ICE FREE 3 

— * \ \ \ç *8 ‘N - \  
~~ RE4 •S 

~~ 
\
\ \ \55~~~F 

~ 
44 N /

8 
ICE FREE 3 

~~ 
5

I A ’ ’  6 - 8 
7\ ICE FREE -‘ S B  

0 \ 
\ 

L 
.N/0 1 - - ‘ 

~~~~~ REE 
- 

- 

NI 8 
~ 

, - 5-AST - -‘ 
‘ P ‘

~~ N.S 
- 

B 8 N 
- : 5.5 

f .: OBN1I S

C ‘
s
~~f 5- - 

.

5 
~~~~~ 5- 

- 

\ 4 4 4  C 44411

3 4  
- 5 7 8 , F /  

4’
_~~~~~ 

5-
~N.--~’ S

V ~ 
\
- 

S

5 0I F  Fl ‘ 
— 6-8 N 155 ‘ “ F l

A 
S~~~~~~ S 

‘ - 5—
S 

.

~~~~ N

~45 ‘ 20 1 ) 
~ 

S 

~~~~~~4 55 ’ 4 0 f \ ’ 4 5 5  So ~~~~~
CL kIt / / / /

- ~
.. 

NOT OBSERV ED ,
7 44 / 

- ~~~~
5-

~’ 
~ CLOUD L O V E R~~~~~~~~ 

I CEFREE 3 

- ‘
_~~

u.

~~~~ 

~

, 

____

5 8 J I l L 144 7 1

- S - .. ‘ —L-~~~~~_

123

_______ — 
5- ‘ ‘ ‘ S  5-



5— —S-- S - - S .---’--5----s-5___55v—,-._/-.5’—S--—.-——-0-.—---’-- S __5,_._,,s,,. .,,__5_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— -55 5 - -5— 55 —- —5--- -5,5~~

3’

-___S

9 S7 4ft bQ 73 7Q~~~0 O 5 0S O~ S~~~ 410 5i J) — 3_s _ _ _-s~ s_s_._ _ _ ___ _ _ ‘P 5 5

I \ ~ 

~ ~~

‘ 

/ ‘  [~~~~~~~~~~~N~~~~~ AT ION IOKTASI

\ S ‘ — “ ‘ 1 5-
~- , 

‘5-~—~ / / / / NOT OBSERVED ,I , ‘- ‘ “ / / / / DARK NESS

~~~~~
N

~~~~~~ ICE FREE

LIMIT OF 085144 A ‘NI - 
‘ , 

- >- 
I NAVOCEANO 1 I

I 

I 
- ~~~~~~~~~~~~~~~ 5--~~

-
~~ SATELLITE I

I S - 
5- ICE CHART

_______ 
B II TN  5 

~‘ S 5 / I C  ~

, - 
1 ICE FR EE ~~~~~~~~~~~~~ 4 /UL 4 4 7

S I EAST O~ 70% 5

LIl A I~~~~~,, 8 ’ 
5

- 
I 

- 
- 

‘4

. 
— 

~ : ~~ . 
- 

~ 
00

\ 7 4 4\  

‘

~~~ 
f I S  

S 
21

S ~~~~~~ \ \ § 
7\ 

I 
2 N 

- 

~~. . 

- S

8 ‘~~~~~~~~~ 5
’ 

5

4’ 
‘

- ‘~~
~~~~~~ 

‘ VT - 
~ \ “-\ ICE TREE \ ‘5

• — / 
- ~~ iCE FREE ‘N

- 1~ 
‘S S 

5
5

55

~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

F A ST 

44
6. 

F~~~ II 

N ~:- 
TI 

N

~ ,R~
_ r 

S* II~~IIJI 1:. 5-
,

V ;~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘5 

~~ . 4” 
-

- ‘ F ’ ’ 

‘

~~~~~~~~~~~~~~~~~~~~~
(,

‘

~ k~ \ 
-55

-

4’ 

5- t
5-5- 

5 3 1 
5 

S 

‘N
‘~ , I I \ ~

,
- 4’

*1 

5 

S
L 124

—-- . 5 —



~~~~~~~~~~~~~ 
555 _S 

- 5 5 ,’-~~~~~~~~~~~ _—  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ .5’SS~— “ s

“

5 
_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 ’ 5

L1~~~
7 r4~~

6
~

B 
-

‘I
I.. 

-
, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

FAST

_ _ _ _  :

‘

~~~~~~~~~~~

5-

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

ICE FR EE

\ :. ~~ ‘~ NOT OBSVD
— 

— ~~ - . 
~~~~~~ ‘N- S ~~~~~~~~~~~~~~ ‘

~~ 
C

NCsT 4’ ‘ 5 “5

—
~~~~ 

. 08 I~ 
~ , I”I / 3 

~5 5 , 

5

\ J
S ~~ ‘~~~ 

4401 OBNP 4’ 5

~ 
~~~~

‘
~jiiiji 4’ ‘N.. 

4” 

‘N 
j

~~::~~‘ 
\ ~

* \  H
-~~~~~~- N

~ S:,,. ‘1~p, 
~~‘N f

S_Sj_55,
_S

5-
NO T OBSERV ED ,

1CE ~~~~~~~~~~~~~~~~~~ — — — — ESTIMATED BOUNDARY
LIMIT OF OBSERVATION

~~~~~~~~~~~~ \S_~~~~ICE FREE N S 

, ‘r’ NAVOCEANO~~~ \* 
— ~0 - I SATELLITE

I ’ ICE CHART

( 4’ I I8~2l JUL 1971
— 

S ~~~~~~~~~~

125

-. 5
- 5 -5---— -- - 



~~~r
T 

5-
-

-5’~~~~~~~~~~~~~~~~~~ W 5 -
~~~~~~~~~~~~~~~~~~~~~~~ 

- - - --5-5-----~~~~~~~ 5- 5— -S - ,-.S - - S - _ S 5 5 -

5/  S 55 52 , ._..sssL1_A.5~ -*s-JS~
_3._s30,SU2_04__.

~~~~~~~~~~~~~~~~~~ ~~ - ‘N.
S 

‘4 -
~~~~~~

“
~ / S

- S
SS~~~~~~~N5-5-

~~~~~~~~~~~~
CE FREE

~~ 

7~ B~~~~~~N 
S

~ E F R ~~~~~

- FAST

I 
* 

b~~~.. - “ 

5 

-

F E  ~~ - N 5- V rs

S 5 FREE , 

S
i

\ 55 5

05 

-

NOT

* 
-~~~~ H’S’S C F ENTRAT IE N IO41TA~~5 5 

1/ NOT OBSERVEDS / / / DARKNESS 
S

— 
N F L Y  OB SERV ED

S 

LIMIT OF OBSERVAT ION

~~~~~~~~~~~~~~~~~~

_ - ESTIMATED BOUNDARY

~~~~~
- ‘S

~~~~~~~~~~~~~~~~~ — 

- .5 ~~~ NAVOCEA NO
- 

_
~~~~~~~ SATELL IT E

I 
I ICE CHART

~~~~~~ 28~~~L I955

]

1 26 

---55,---- 5 5 - 5 ~ 5 5 ~~ - 5 5 5 _ s 5 5  ~~~~~~ . .... 



• 7\

~~~~~~~~~~~~~~~~~~~~~~ 2 S 50~~~~~~~~~~~~~~~ 5S op 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

° 

~~ :~~~~~~~~~~~~~~~~~ 

S

~~~~~~~~~~~~~~ #~LICE FREE-3 ~~~~~~~~~~
‘-~~ 8

______ 
~~~~~~~~L~~~~~~

N2ICE FB~~

4
~ 

: —
~~

‘
.
~~~~

- ICE FREE 55 

— 

s ’Bt f  N
~N /

/ ‘~~ 
‘ ICE FREE 5 5

3-5 3 5  
6-8 5 9 ‘

S 

/

B 7-B 
c: FREE_31FA4455 

~~~ 6-8 

‘

~~~ ‘4’. 
5 

, 

/

. 

2S

i

~~~~ , “
~~~~~E EREE - 3~~~~~~,,8 NOT OBSVD 

~~~~~~ I I TIEE
I
~~~~

5 S ’

~ 

‘

70 

~~~ T S -
~~~~~ 

—1-il ’ 

~~~ N 1 B ~~.

I 6 8  

iCE FREE 
N 

/ 

I

- ‘N 7~~~~~!I~ k ,\ So I 44 N ‘-

SI 
W~~ ç;~ 

S 

- 
S ‘5 

-

6 4”. ICE FREE *—— ~~~~ — 
I

I — _
~
_ 6— 7 

ICE 101 1 5- 5 5 , 
5

_ _  

6. I
ICE I-R E F — 44 81 ] .  

~~~~ 
S

- - — 
5) ICE ERI E ~s .  ‘ \ \ I

- 

S — 

7~ 8 I. 5N F Ss ’2 O A ’  N * ‘ 55 

/

I’ / /  / / NI”T O8S EA 2 E
ICE FREE / / / / l IAR S/ N E

—“~~~~~~~
- 

~~~~ 
4’ 5- OBS E RVED , I

ESTIMATED BOUNDARY
- ~~~~~~~~ 

CLOUD LOVER 2

4 44 
— 

LM IT OF OBSERvA’ ON

I NAVOCEANO

— S 
~~~ 

\~, ) SATELLITE
N 

ICE CHART

S , 35 JUL ‘ 4 8sT 5- 5- il j
5’ *5/ 

1. .- - 

L2 1 .  -- _ _  - - , . - - - —_ ‘ - - --



r~~ 

‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ “ 5 - ’~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

s ’ Ss~~~ ~~~~ ~ 5~~~ *5 0i S

‘5 09 50 ’

A.
.5 %’

S - I A ’ ‘
~~~~

‘ ‘4 ,_,
~

I I

6 
- 

I P E

r EREE~~~~~~~ 

5 
5

/

‘
~~~ 4’ - ‘

~ 5 2

- 0 

- 
-

I ,

- 
‘ 1- o, . F N ’ 0 2 A ’ C : . , ,o ’ 5 5 5

F~~’ DBSE1° .EL
OARKPIF’3 5- S -

‘oC r  OB S E R V E D .

‘o’ATED 8CILINDAIo~
I V ‘ QF O BS E RVA ISLI N 

S

S ____ “ 

~S
j  S I

ICE CHART s I

A ‘ 7 5 0 1 / V  I97l~~~~~J j

128

—- - -‘ S  -—‘ S _ S  __
~~~~~~~

5 
~~~~

—
~~~~~~

. - S —  -S — 5_
~~~~~~~~ 

— — -~~~~~~~~~~~~~~ 

A



s 055,_S~~~~~~~~~~~~~ S 5 - 5 S

so ‘0 *3 ‘S / I~ S~ 5055 ,_ _._~04 M, ,_ 11 3 /~U _ .___ ,

- 

.~. 1  
\ \ ~~

\\f
, 

55

5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘“
~~~~l 

S

\ \ ~~~ 
I 

ICE FREE

- 

NOT OBSVD 

— 

~~1F~~~~~3
N

5$  
~~ 

F

I 
j  \ IISE I I  - C , 5

555
,5/ 5 .

‘ I  ‘‘I I I \_ _ 5-\~~ • 55
/ N

‘0 ~S5,,, \ _- ,_ ICE F °EE -S I 5-7 ICE FREE ~~~~~ ~1~ _ 
‘ 

5 5_S0 ~~~~~~~~~~~ 

ILL FRLE ’N1 

~N.
’

~~\ 

‘ 5 5~~~ 
N 

/ 

‘ 
S

/ 
* 

S - 

- 

5-’~~ ~ 
‘ 

/ 

~~~~ 
~~~~~~~~ _,,_j~ / 

‘ ‘ 5

ICE 5441 E 4 

~ 
‘\ I~.L FREE - 

‘\,

44 
- / 

*4 
- OA SV D \

\

“ 
5 

5-

-

~ \ I  C 1 I ’  ‘ 

. 

— 

S ~~~~~~~~~~~~~~~~~~~~~ 

- 
/ 

5

I ‘V I I 5- * ‘ 

. ,
52 

- 

~~CE FREF \~ /\ 
-

‘ F  140f f 5- - ,V , 
S 

~~~

S E  FREE — IC E F RE E 5 ‘ I

So S 
‘

‘
.
\ I N 

‘~

- - r ~~~ CONCENTRATION (OK
’
~~1J ‘5

I / / / / NOT OBSERVED ,
I l / I l  DARKNESS ‘ S

1•
2 - — - F IMATED BOUNDARY ‘

52 I I ‘448 6 3 
5 

5- LIMIT OF OBSERVAT ION I

_ ___  
. -~~~~~~ P~~~~OCE4NO1

____ SATELLIT E
/

55 ICE CHART

*0 0/ -~ S_ __.1L_ _ 
5 lB ~UG 1971

129

-S 5-- — S ’ S  -, -- —-‘S—--—S-S-- - -S5~~~~~ -S 55 -S55_-S_ . _ S S - 5 S -S 5S_5-~ - 

S .



“S5555 ,,, 
~~~--n,~,r ‘ ‘5-’~~~~~ 

‘ ~~~~~~~~ 5”  r” 5-r ’/” ” ’S’ 5 
~~~~~~‘ ‘ ~~~~~~~~~~~ w.- - _~ *,,. ‘ 

-— -- ‘ — ‘UII~~

I 
S ‘ . *

L

5 5’ ‘0 II 10 ‘S ‘~ ~ 
I S~ ~~~~~~~~~~~~ sS.5 — 2 /  1 

~~ ~ ‘5 _ s~
_ I 52 7 0 90

55 3 5-S~ / ~ ‘Ss~~~~ - / . -

~j . , 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
6~ 8 

/ FREE

~~~
s 

-

~~~~~~~~~~~ 
~~~~~~~ 

‘

5 

55

- 9 4-6 ‘ FREE

~~~~~~~~~ 

ICE FREE—3~~~~~~~~ 55
”
1 /

áf._ ‘ICE F~~~~~~~ o 
‘ 

~~~~~~~~~~~~~~~~~~~~~ 

/

- 

_____________ 6-B ( F  V

1~

” 

I !th,. b .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \ ,  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

7 sAN 440 ICE FRE ES ‘ ‘4’ I~~ 

N 
/

\ \  ‘
b’ ’ 05 . I

~ \\~ FRE E
4’
\~~~~~~~~~

_ _ _ _  

ICE~~~E E ’ N  / H

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ E E  3~~~~~~~~~~~~~~~

\ ~~~
s- -

_ _ _ _ _ _ _ _  

‘ ICE FREE ______ 

N 

-

~~~ 
S - NOT O8SVD ‘S 

/
/

“ / B  
i~~~~r::i:_~

_ 
~~

‘
~
‘
~“uui~~ ICE FREE ‘N 

/ “5 
- -

~~~~~~~~

— I C E  FREE 3 ~‘~~ ‘ — — N
V ~~~ 

— ~~~~ \I
ICE FREE

ICE FREE - 

~~JL 
~
ti

~l ‘C

7 8  CONCENTRATI ON I O s T A S ~

-~ 
~ / / / /N O T  OBSERV ED .

_  

~~~~~~~

j

~~~~~~~~~~~~~~~~~~s

0

N
i

- -~ ---~~~~~~ - _  - _ _ _

130

--



‘-8 N5- ’ OBSVD~~~ 
‘
~~ 

- S 

~~~ 
- —

S - 
5 

6-8 ’ - 

I
S ~~

‘ “ b ICE FREE - 
IIt S 

- 
~~~~~~~~~~ 

x
’5
\ 

~‘~~55-5
55

55

~

,~~~~~SS 7 4 4
S_
*’ 1

I E F R E L ’~~~~~~~~~~~ S 

S~~ 1 OBSVD
’-N5_ 

, 

‘ r

~~~~

— -

~~
; 

‘ 

— — 

‘d~~ ,, 
,_ 

5- 

~‘ ICE FREE

4

I~~~~~~~~~~~~~~~~~~~~

4

~~~
S
~~~~~~~~~~~

j I 

OBSVD ,~~~

— ~~ L EREE 
5

0 
- 

~~~~~~~~~~ 

I
I j

~~~
S
~~~~~~ 

* 

- S
-

I S S

‘
~~

1
~~~~II~F 

%~5 l  

-

~~ 

- 

S
I

S 
S 

~_

- - 44 5-5-55 17/ A ’ So C S/ ’AS

55 F ’ 0 sE  S

- S

‘4 - 0I0SE41~~~
C s EP
C s’ATI 17 BOs NOA PY

C V T O~ O8SERoA TlL’s~

S N’IOV 5 L E A
______ 44 

S A T E L L I T L
I ‘~ ICE CHART

S 

L 
_

~~~~- -_
~~~~ 

- 5 5 5 - 5 7 1955

~31 ~ 5

- 
--5- - —  5 —- ---- -“ - --5-- - ’

, ~~~~~- --S— 5 - — --.



r
8

~~

1
’ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - S O — - —— - __________ -— _______ 

—_______________________

1 ’

IS S 
- 

A. 0 5 

• 

)~“-‘SSS__ I E  F R E E

-
~~~ 

-
~ ~~~~ s ~~~~~5--

I S 6 

‘
4’

I 

‘

- 

F l  

S

~~~ 

: 
- 

5 5/ •

/

0 4’ 4 6

- 
J~~~~~~~~~~~~~~

F
l~~~~~~~~~~~~~~~ KRI~~~~~~~~~~~~~~~~~~~~~~ 

5
05

I S 5~~~~~ 

S 

‘

~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 7 P C/N E N Y R A ’  44 0 ‘AS)
NOT OBSE RVED , IsA O S 5 5 r  S

‘4 OBSERV ED ,
- CLOUD COVER ~5

— EST MATED BO EIN ISA R5- 5’

LIMIT OF OBSERVATION I

• 
S~~~~~~S 

- NAVOC.EA NO

55
) SATELLITE

ICE CHART

S - 
‘ j

~

_ 
S S 5

5
~

, 
~~~~~~~~~~~~~~~~~~~~~~~~~~

132



rIp

~

.- — -‘---o -” -.~-.;-- “ — 5 5 

T0 5_~5 * 
*

— - -— 

0
— 

5 P V,° 5 .0 I P 7~~/~~~4’0 oI~~~~~~ 0 o , 3 oI_ 
— 

_____ ‘Sl~~~~ 

- — — —

~~~ ~ ,\ \

~\

\\  
\\  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~‘ SS_s l~ 

IS •
~~~~~~ lS~”s 

~~~~~~~~~~~~~ CL FREE

—

44 B\ 

ICE R O E
- 

~~ S

5_S., ,
- ICE REF , - 

- 
‘
N 

N “ ~~

,

- S 
ICE FREE T ‘ \ 

~

1.•
~
,__ 5/ S_ 

‘
~~~~~~~ , E ’ R E E ’ N. , ,

(

I 

,, \ — 
‘55 /‘ ‘

‘

~~~ 

S

_ _ _ _ _ _ _  

\ I~~~~~EE1~~~~~~~ 
\ ,,~/

‘ 
~

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
-I-I 

‘ 

, 

“‘

\
—~~~~ ~~~~~~~~~~~ I) 

5- 

5 
5 

~~ ~~_iL 
‘C -

ICE 5 4 4 I 1
3\ 
A~~~~~~~ 

~~~~~~ N I 

PEE -

‘PEE 

‘5 ‘

~ 

15

V 
~~ 

- 

~ ~~_ 

N ‘N

So 

ICE 

~~~~..
S 

~~~~~~~~~~~~~~
\
\ [T;— 

CONCENTRATI ON b ETAS)
I I j  / / / NOT OBSERV ED ,

I ’’’~ DARKNESS

_~~ ~~NOT OBSERVED ,
S ~~~~

‘ 
‘ I / 

CLOUD COVER

— - C”  M4’E D BOUNDARY I::
5- LIMIT OF OBSERVATIONI’ 

~0
S 

S NAVOCEANO
~~~~ - _ _ _

I ‘5 12 4 SEPT 1971

‘0’ *s 55- 51 ~~ 
-
~1. .~~~~~~~~ . ________- -

133

I~~ _ _ _  
________________. 5 ——— 5 — -  —. 55 — — -~~~~~— ‘ S .  ~~~~~~~ _ _  _ _ 5 5 S  -5_ S _



5— - S- -’-- ,,- _ - - ----- - S-.SSS5- . - S S ’S S . S .O S --- - - S-”- -_’S’S S’S - ‘S S ,- --S-. - -- S’---—- — S --

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~4 ,, 46, ,, _ _ _ ,. ~~~ . _ ,~ 3’ 5 05
I 

I\ ~~~~~~~~~~~~\ 
A.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j~~~~~ p

5- 55

8 5 .  ‘
- ‘

‘,
~~~~~~~~ 

,,
~~ 

\ 
~~~~~~~~~~~~‘S ?/ EE H

I £7

- S ! -

~~~~~~~~ 
~1 

4 4 s~~~~~~~~

LU!~~~S 
I

~~~~~~~~~~~~~~~~~~~

‘ S
’

, ‘
~~~
‘
?~ 

“ 

I,~~ •“

V 
~~ 

- 
1sL LII3SE ’ 1(

- l A OS/NE 55 /

5 ’ ’  O B 5 - E I~ OEO .
COVER

.SSIILt IS 
“5-’ 0 BOs ‘sLO—

Ml ’

) SATELLITE

— ‘ S  

I

134



‘—5/-—--- -5 -- ‘S~ -S’S ~~~~~~~~~

I: 

-

So’ ‘5 ’

5~~ S.

APPENDIX C
S 

WESTERN ARCTIC AERIAL

RECONNAISSANCE ICE CHART S

135

1~ 5 1~ -,-~~~~~~ S .-  ~~~~~ s 5 ~~~~~~ - 5 5  ‘S-— - - - —  -- - - - - -5- ----- - -5 -



S ~~S~~
__

_~~~’S 55555 -5555~ -S~~~55 -S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - S ------ -- -—---S_ -- —---- -‘S

A

KEY TO ICE SYMBOLS USED IN PLOTTING ICE FEATURES

TOTAL CONCENTRATION TOPOGRAPHY

E 
k. fr.. CONC ~ Concentration flA laft.d or - t . d lc.

CRK Crack flfl summocks
<lo in ..

water) CRKS Cracks Ilew Ridges

1’<3 oktas 
F V  : Very Small Fracture ~~~~~~~ (W) Weath.r.d Ridges

(very open puck) 
FRCTS Small Fracture f~’~~(V) Very Weath.red lidges

~~~ 
~/ 6 o l  FRCTM Medium Frac ture /W\(A) Adlidg.s

6 ~~~~~ 
FRCTL Large Frac ture MA(c) Consol t.d tidg.s
LVL — Level Ice

5-
’

’ ~‘°“ ~~~ NDTR No t De term ined ~~~~~~~ tIM (N) (h)
• 7-<$ oktos

NOPG No Openings in I ce

$ .1t. ~ 
OPWR Open Wa ter (Ii) li. ight of ridges in met.rs

(compact ~~k) 
SCTD Sca tt ered (n) tenths cov.rog. on ice

SD Snow Depth

COVERAGE BY SIZE T Ice Thickn ess STAGE OF MELTING

FPtI = Few Puddles
S S 

- 
1V’2153 

=
FIN = Faw Thaw Holes

C = tot al conoenirstion Nfl = Many Thaw HOles
55/NI = N.w Ic. or Nib s DII = Dried Ice

~ 
PR = Pancak. <3 in ROT Rotten Ic.

S Ck=Prash Small Cak.,Cak. -(20 m FLO = FIood.d ke

$F = 5.naIl Fba. 20— 100 m
MF = M.dium Floe 100—500 m UNDERCAST
IF = Pig Floe 500—2000 m
VF = Vast Floe 2—10 km Limit

~3 GF = Giant Floe >10 km
Fist = Fast Ice THICKNESS OF ICE

Example: 7 = total concentration & SNOW
7 1 = okta .11 pancake ice t 1 ice thickness in cm

124 2 = alit., small and medium ice floes -

PR 4 = alias big, vast , and giant ic. 
s = snow depth in cm

STAGE OF DEVELOPMENT PHENOMENA
A

• .kt.s predominant .kt.s s.coisd y ‘66+W crock

AGE AVERAGE THICKNESS fracture

55 = Frazil, Grease, Slush, Shuga (~~
) polynyo

NI = k. Rind, Dark Miii,, Light Nilas — — <5—10 cm 
____

G = Gray 10—1 5 cm ~~~~~
GW = Gray-Whit. - 15—30 cm ~~~n) kebsrgs
FL = Thin First-Yea, — 30— 70 cm
FM = Medium First-Year — — — — — — 70—120 cm ~~ (n) bergy bits I prowlers

FT= Thick hrst-Y.or — — — — —  — >120cm (n) = numbor in or..
ST = Second-Yea,
NY = Multi-Year ICE EDGE
Ex.m_ A 

_____

~
j ’3j observed

A=St.p wldev.l.pmont _ _ _. ,,
~~~
,

SIN =Se&tas MedIa.. Fu el-Yea, 
~ •~~ .JG =3e1i.s Grap ob er,ed detu

e~~~ all. egads mm elgItI ice c...c. * Ie. • satellit, deli
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(Fo r conven ience , use fold out Key to Ice Symbols on page 12.)
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KEY TO ICE SYMBOLS USED IN PLOTTING ICE FEATURES

TOTAL CONCENTRATION TOPOGRAPHY

CONC — Concentra t ion A/\ f t d o r Fing r-tefted lc.

CRK — Crack flfl Hummoc ks
<I  .kte ’ CRKS Cracks / ~P~P~(N ) New R id ges(open witif)

FRCT ~ Frac ture
I- <3  okt as ft fy\(W) W.othered Rid ge,

FRCTV Very Small Fracture
(very open pack)

7 FRCTS Small  Fracture /VW”) V•8y Weathered Ridges
3-<6 ok tas FRCTM = Medium Frac ture  A~V\(A) Aged Rid ges111111 (open pack)

FRCTL Large F r a c t u r e  /\I\4(c) Consolidated Ridges6-<7 okta, LVL — Level Ice
7 (close pick)

NDTR Not Determined b~,s,p l, Mi\ (N ) (h )
7-<I okta s (n)NOPG — No Openings in Ice(ver y clos, pick)

OPWR Open Water  (h) height of rid ges in meter s
~~~ S

SCTD = Scat te red  (n) tenth , overa ge on ice(compact pack)
SD = Snow Depth

COVERAGE BY SIZE T — Ice Thickness STAGE OF MELTING

FPD = few Puddles
— • 

C
NPD = Many Pu ddles

111n2n3 FIN = Few Tha w Holes
C = total concentration MTI4 = Many Thaw Holes

SS/NL = New Ice or Ni b s DR I = Dried Ice

a1 PR = Pancake <3 m ROT = Rotten Ice
FLO = Flooded IceCR Brosh , Small Cake , Cake <20 m

SF = Smoll Floe 20— 100 m
• n2 MF = Medium Floe 100—500 m UNDERCAST

SF = Big Floe 500—2000 m
Ljm ~VF = Vos I Floe 2— 10 km

(73 GF = Giant floe :‘lO kn’
Fast Fast ke THICKNESS OF ICE

& SNOW(sam ple: 1 = total concentratIon
1 1 = okta all pancake Ice t f ice thicknes, in a~ 

- 5

124 2 = oklas small and medIum ice floes
= snow depth in cm

PR 4 = ok tas b ig, vast , and g iant ice floes

STAGE OF fl EVELOPMENT PHENOMENA
A

‘~44.j+’ crock
obtos predominant , okt as secondary

AGE AVERAGE THICKNESS f racture

55 = Frazil, Grease, Slush, Shuga c )  polynyo
NL = Ice Rind , Dark N ib s , Li ght Nib s — — <5—10 cm ______

~~~~~~ lead
G = G r a y  _ l 0 — l 5 c m
GW G ray-White — 15—30 cm ~~~(n) iceb.rgs
FL = Thin First -Year — 30—70 cm

~~~(n) bergy bit s & growler ,
FM = Medium First-Year — — — — — — 70—120 cm
Ft = Thick First-Ye ar — — — —— — > 120 (76 (n)  = number in area

~~~ A = St.ge ef dev.Iopmea t radar

SY = Second-Year
MY = Multi-Year ICE EDGE
Examp le: A observed

if

5FM = S ebi es Medium First-Year e e e e e limit ef

~
-
~j  3G = 3 ebtes Gray observed dose

• ~~~, e~~~ .¾?. equal s ea.-.i,küi ice em entratlea •— e — e  sat ellit, dete

2~~4 9/68
(For convenience , use fold Out Key to Ice Symbols on page 12.)
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- - - NAVY

• CONNAVAIRLANT USCGC NORTHWIND (WAGB 282)
-
s COMSERVLANT USCGC SOUTHWIND (WAGB 2 8 0 )

COMSUBLANT USCGC STATEN ISLAND ( WAGB 278)
COMSC USCGTRACEN/MSS
USDAO USCGCOCEANOUNIT NYA
CNO
NAVARCLAB
NAVSHIPSYSCOMHQ PRIVATE
NAVSHIPRANDCEN
NOL AINA
NAVIJSEACEN OARI
NUSC NPT
NSC/MSC
NISC UNIVERSITIES 5

NATTC
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NAVSUBSCOL o~u
USNA ANNA NYU
NAVPGSCOL GIFS ,AK
COMNAVWEASERV HSC

• FLENUMWEACEN SIO/UC
FLEWEACEN
FLEWEAFAC ( 3 )

FOREIGN

OTHER GOVERNMENT AGENCIES DU/ lO , Can
CFH/M&O , Can

DMATC IFC , Can
INT ICE PAT MCH/HMS , Can
DDC/DSA McGU , Can
CIA/CRS/ADD DRB/DSIS , Can V
LC/E&G FRBC/BS , Can
DA/Lib DDMI , Den
ACSI/DSRSI DM1 , Den
CRREL NOl-Lib , Eng
USAF/ETA C MAFF/FL , Eng 5

I-IQASW-AWVAS/TF SPRI , Eng
NAS/CPR CINCLEASTLANTHQ/OFS-NATO , Eng
NOAA ,NWS/WSSO-SSD GSPR , Ger
NOkA ,NWS/W 13 HMO , Japan
NOAA ,S33 ILTS , Japan
COMDT USCGHQ (OMS-2)
USCGC BURTON ISLAND (WAGB 2 8 3 )
USCGC EDISTO (WAGB 284)
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