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FOREWORD

THIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURR]
IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIt
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CUR‘
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPENL
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE
LATEST COMPUTER TECHNIQUES.

THE CONSTANT IMPROVEMENT IN THE 'QUALITY OF SURFACE CURR}
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOR(
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGEN(
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERS
SERVATIONS OF THE MAN WHO HAS "BEEN THERE." MARINERS, IN REPORTI}
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ﬂ
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEN
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY

L 2w,

JOHN R. HMcDONNELL
Captain, U.S. Navy
Commander




FOREWORD

[E IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,
, NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND
'OR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.

. WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
'IONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID
JEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE

JES.

[MPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA

IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH REPORTS
[N RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE

{D THE USER OF THE ATLASES RELY ON THE PERSONAL OB-

i0 HAS "BEEN THERE." MARINERS, IN REPORTING THEIR
SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL "WHO
1IPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC
0,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED
ATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT.
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SURFACE CURRENT ATLASES

THIS SERIES OF COMPUTERIZED ATLASES REPLACES THE OLD HYDROGRAPHIC OFFICE AS AMOUNTS OF NEW DATA KARKq
ATLASES OF SURFACE CURRENTS (HOP 566, 568, 569, 570) WHICH WERE MANUALLY
COMPILED FROM DATA OBTAINED DURING THE PERIOD 1903 - 1934. THESE NEW ATLASES THESE GRAPHICS MAY N\©
CONFORM TO THE STANDARD NAVY OCEAN AREA AND REGION INDEX LIMITS SHOWN BELOW: AREAS AS THE NORTH SEA, PER:-J
e.g., NOO SP 1402-NP 10 COVERS NORTH PACIFIC REGION 10 EAST OF THE PHILIPPINES. CURRENTS ARE STRONGLY TIDA
PREDICTABLE HOURLY CHANGES 4

RECENT IMPROVEMENTS IN THE DATA FILE ASSURE THE INCLUSION OF THE LATEST,
HIGH QUALITY SURFACE CURRENT DATA AVAILABLE. THE FILE NOW CONTAINS MORE *
THAN 4,700,000 OBSERVATIONS AND A GENERAL UPDATE OF THE FILE WILL BE MADE
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CURRENT ATLASES

AS AMOUNTS OF NEW DATA WARRANT, MOST LIKELY EVERY 12 - 18 MONTHS.

@2

THESE GRAPHICS MAY NOT BE TRULY REPRESENTATIVE OF THE ACTUAL FLOW IN SUCH
AREAS AS THE NORTH SEA, PERSIAN GULF, GULF OF THAILAND, AND YELLOW SEA WHERE

CURRENTS ARE STRONGLY TIDAL.

PREDICTABLE HOURLY CHANGES OF TIDAL CURRENTS SHOULD BE CONSULTED.
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Introduction } {f there are 12 or more .r
by vector resultants as t.
The Surface Current Data File, from which these atlases are derived, consists primarily
of over four sillion ship set and drift observations. These data were collected by the
Netherlands, Japan, Britain, France, and the United States. The file is supplemented
by several thousand Geomagnetic Electrokinetograph (GEK) observations, mostly Japanese.
The file spans the period from the early 1850's to the present. The earliest observa-
tions were collected by the Netherlands and Great Britain; those of the 1960's through
the present are primarily United States data.

General Quality

The quality of this data file is considered high for this type of derived value. The
data have been carefully screened for duplication; observations taken under adverse
conditions (1.e. high winds and waves, time between observations greater than 12 hours)
have been eliminated when warranted. Consideration was given to the reliability

of the observer; doubtful shipboard computations of set and drift were edited; and ob-
servations with erroneous locations (mostly observations on land) have been eliminated.
The accepted data are considered most useful when used collectively as in summaries
where a number of observations show trends.

General Observation Technique

The set (direction) and drift (speed) are computed by the navigator from the difference
between the dead reckoning (DR) position and the position determined by any type of
navigationsl fix., The drift can be determined along any straight line track aru includes
all factors which cause changes in the DR position. When a fix 1s obtained, the current
set (direction) is FROM the DR position TO the fix; the drifc (speed) is equal to the
distance in nautical miles between the DR and the fix, divided by the number of hours
since the last fix. For successive observations, the TO POSITION of one observation
becomes the FROM POSITION of the next observation.

(1) Persistent Current - 60 percent or more or (J) 4
all observations fall within a 45° sector
of the 8-point compass.

Because the influence of current may vary along a ship's track, the MEAN POSITION of
the track is sesigned as the geographic location of the current observation. An example
of a current computation is shown in the figure below,

AB COURSE STEERED, 075°T; SPEED, 12 KN

45°w 44°W AC COURSE MADE GOOD, 082°1; SPEED,
13 KNS.

8C CURRENT SET, 138°T; SPEED, 1.8 KN
0  GEOGRAPHIC PLOT OF CURRENT OBS.
4 4212
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A ©=

e LT

42°06'N
[ Q
1.8 KN
42°00°

44°48°

44°36

N L
44°24' 44°12° 44°00°

T

EXAMPLE OF A SURFACE CURRENT [SHIP'S DRIFT) OBSERVATION

Data Presentation

The following legend shows two types of surface current presentations by 1° quadrangle,
type 1 with 12 or more observations and type 2 with fewer than 12 observations. Uhere
there are 11 or fewer observations within a 1° quadrangle, the total number of observa-
tions is shown within the 90° quadrant containing the observations.

(4
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Bizonal Flow - Practically all ol
are concentrated in opposite pai
sectors, and one pair contains al
80 percent as many observations .
pair. This generally indicates :
that occurs in zones of entrainme
opposing currents (see examples !
quadrangles 1, 2, and 3).

LEGEND
TYPE ) 1YPE 2 A NUMBER OF CALMS (INCLUDED IN TOTAL OBSLLVAIIUNS).
A
AS [4 s 8 TOTAL OBSERVATIONS (999 ALSO USED FUR 100 Ok
Py + AORE OBSERVATIONS).
Lns H /
_~ La '+ A C MFAN SPEED (0.8 KNOT) FOR ALL DBSERVATIONS.
- 2 © VECTOR RESULTANT DIRECTEON (°T) FOR ALL OBSERVATIONS.
0 1 —_—C
€ PERCENT FREQUENCIES (57% PRIMARY DIRECTION, 232 /
) SECONDARY DIRECTION). g
n-e ¥ MEAN SPEEDS (1.0 0.6 KNOT
£ 3 -0 KNOT PRIMARY DIRECTION, 0. y
044  3$7-10 043 SECONDARY DIKECTION).
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1f there are 12 or more observations in a 1°' quadrangle, the surface current 1s dept.ted
by vector resultants as follows:

(1) Persistent Current - 60 percent or more of
all observations fall within a 45° sector
of the 8-point compass.

(4) Bizonal Flow ~ Practically all observations
are concentrated in opposite pairs of 45°
sectors, and one pair contains at least

(2) Prevailing Current - 70 percent or more of
all observations fall within two adjacent
45° sectors.

4,
ll—\

o

80 percent as many observations as the opposite

pair,

This generally indicates variability

that occurs in zones of entrainment between
opposing currents (see examples A and B,

quadrangles 1, 2, and 3).
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(3) Primaty Current with Secondary Direction
(a) Primary Current ~ 50 percent or more
of all observations fall within three
adjacent 45° sectors.

(b} Secondary Direction - 20 percent or

aore of all observations fall within a
45° sector, and the two resultant vector
directions are separated by more than 90°
of arc. ’
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{(5) Variable Current - The 45° sector with
most observations has less than 25 percent of
all observations;

direction is indeterminate.

LAND




|

30w

93]

35 W T W o e -
A r .
49N~ - - v LR S S | T T T he . - T - T M
LT AN AT LY N Y AT A% AT AT AN AT AN AT LR AT LN AT ST S N T T T
. ! . .
““-’1’::;"-..imn.¢_a<1"::2:“"n,;2-..A:"n.-"..n_n.“_u»‘”n»‘-‘--"p.s"-.."nv.‘n W Wy Ny Wy Vg Ty W, Ey Wy =
— e - - S oy + e o e - - e + - — . — R - .
P A \’; 2% A" LN AT LN AN a":! A I o R T L = A R B A
;mn-o‘_u--;""u--~-~r‘-'--omn-q-ou-:-mw""n»;v}‘"--c-u O T Ty Ty Wy My My, Py Wy My, (W, W, T, e N T
I L ST - e e - e Y . . i . . . . .
! ! . i ' . , "
G RS NS TS I NG . e ULV S ST S UL R U RS BN BN e
H R : | i |
b R R L T bk TR O PRl I ) DL IO PN TN g T MR TR Wy Ty R R m L w
I T . e ..ﬁh;,ﬁ‘i__._‘ R ~ . - - s -« . - - . .
. w - ) . w, - - - e ] - n ” 1. us . 5 e . N
[ S A e A L e AL T S TR A lsdt IR LA I e B I G e A N R .
. . ' |
D lm g g My Vg Ty 0y om0 o L8 . SO gy T T O g OB B T W M W gy
- : . | ' h
45 N - —_— o Gk ,I e f ; F N i . . -4 . . . . . . .
] » » » ! - L] | - $: R
B IPL I IELINS LIPS IS I B (S e I L AU I S SR SNSRI I O
Ty w T g e TP W W gy Wy c‘n—i““n-n""u-u[‘"!~s‘mlw!---t’!'w--ﬁ's-c"“---i"- Tg. W g Wy, 1By Wy 1® . W
. N . . e e e — —_— “"‘ [ *f-—-—#——#f——fﬂ - + . + . . . -
' L] ] nl » E “ - e i ] " ) “ ! e w = =z » el " ] a3 s s u
. I Tt B ._)ﬂ;,sl‘._)l‘an n\lr\ u!\)l\,,)l“ﬂnl,an e L OO B N P N N U R E
.u"nu“--i‘mv-i““rhi""l-7L“'l R . -"::;l-u»:i“r|-ul"-|-si-- ‘f“’nw}”n~-i---o!"‘w-il"'.~t“’-~-“'u.s‘"’n-l‘”u IR, .
3 - — — : _—ﬁ_ 4 - et e 4 e . . .
o, ! Ch uf- - I!l 0 [CH " | »i ” n; W o "} ki ooy -
N N S L ﬂn‘.ﬂui ,»n;» v G‘\/lﬂo‘ﬂoi,})i,_)h,_)l\l\lﬂn\nk‘n\:\‘l .
R N . . i ;n“_,‘[m“_,}mg_.}n.,.Jn-_‘iuc,_‘]m-l'm” P T O ST S .
- - | - . B e - P S } ‘ . . .
Py L] ] ! m‘ Y Y ! wals i - s s = " © s o«
oi ,)o‘ e 1‘ -3 0 ._)l' ._)c,’ < m\ aJ ~ ll o 0 “~ 3 y 0 o* 0 < [} ~ 1 ~ 8
,_“,s,m.,iw - -..,u.,u«:._.:-,_,l\:-..‘l‘m.,,m 'm._lf_“_“ms, " Mgy, ¢ Mg, (10 g 20 X ™
-+ P 5 S 4 B e — »4, PR - . N . . . .
” - s - | = m. w m[ | -
zl \JI v 3 ! 0 .
“n»s':_u o1 ¢ . o118 -4 PIEAERY
Y SR SR : :
81! -J "' I° "
._)GE RN o
0 gy 5108 gy g1 gy g1 g -« "} s‘"’v By aWeg. 5By - s ®
R S S t - | i ERER. [ R + N . . A
n{ v -l [ LT @ “ - - . s
P R | ! SN TN NS A
i jfim-‘.w.,,‘mv“mu B _J- BTN
Lo . . .
CRE N I I
Y 2 Y .
Mg, (W MO,
+ B . .
- 3] W pi23
N \‘ L \ ? \il .
!m-,im,_,m”_dl-._‘ O e Y S
RS S S S . s .
" ] . " L] s 0 - w » i | - s -
Y N Y N N Y Y; N N M N YT N NN
mn_,m9_,:““_,\:”,‘\!_4&._,\- By | T M [ gl My gy
R I N I I N I IRC IC INE RE NG N I
-~ b N NS N Y Y \ N v N N
LT L R L T L PR Ll PR LR B IR P L LT PR L N L A LT
I O I O O N T I O I
~ ~ v ~ ~ N ~ N N \ N N | N v
Bl PRI LR "u-s‘“‘u-o"'n-stu-o"--s"'--u"s W1 e MOy g (g g
N N IRV I - T B P I O I A
s s N v e e vl s sy e e ,
W g 00 o1y 2 Wy my Jm (LY U T RO YT O T DN [T I | 5 K :
AR IO .
N R I B I I I IO RO B U I - VO I I I I IR A A I
v | = e e i ¢ NN '3 £ e ¢ 4ol [’ Lo e e Tl e ey oy
- MLl ey T (T 1y 10y Ry My MMy Wy R M e g i"w-l"”-li"s--r"swl"-.s[’“u»s-..-"‘-
-+ - - - - - — 4 + .
O P P R P P P P P P OV P P P . I P P T P P A |
« e e Sl e e fle e e e Ny e e v N 2 e N e e Ty g T e TS
30N Mg P o[ Py [Py 5[ M. g u-o{V . oM. PP o Pa- V. w Mg M. B Py (e Pa 0”‘.-!}”-~l---j !
) » ] “ls = - - 2 n 2 2 7 u a 2 - n « n » - »
K'Z'K’Z'V'{’/'\A{U’Nol l[..l{.clzu‘!;,‘{ e e e e
29N I el 2L bk IR ki 2. el T I L O L L L - T o 18 Gl I TR e R I e T i T -4
40W 3B 30w 25V 20W 15V
WINTER-JAN, FEB, MAR
LA
x v
Y
— e - e e —y—rT TR ——



20 W
. . . . . .. , - . ¥ - . . s,
IS L R L RN o me e p ey g
i | ‘ ‘ ! P } PNy T v Ny R !
P W Wy (P Wy T Ty By (T (W (Mg (Mg P [y By 1B 1 Wy g Wy Jmt |mi [em?
. N + b J 4 . 4 ek i } i : | n i . : —
| | ; ' I . wi | : | ' l i
h,’ \'.:, ,7.:‘ 9‘;{ .a’:: )'7i 20 =% ./7';‘ o 2 ,,"{(\ ‘_)"{ \";?‘v e ’_)l',i,'{ - \n;”v:n-v"gl\ '5,’., ':‘n.l: [
q.“‘u»c»'n»c"‘nrn-n-oi‘_u»c‘r'-.c"urc“u--‘“’n-c_“--slmuwl‘-n-s = L. |
. -+ t 4 7T % e — s D T L
o ! - - - - n il 1 xm e} Y @
[ A T A .a.9.|ﬂ°‘6°‘ﬂ'iﬁni»)‘.—>“\1}
! ! : | I
o . !I"v-c‘“a-s'n-si"‘n»ui“"v..:_--y;'“'s--s‘”v-u\uw-smy-lmsvt
PO S S S S S 1, R e e e e
- B“ n ﬁ n ﬁl'. ll: l",‘ ll; S " ll:. ll: 128 0 (3
L4 ‘ /7!‘ K =4 : e R <y
--""u-nl"‘--o"«-."’u-y"‘n-4,“’5:-n"'s---"'9-5"'u»s"’n~cm--s“’
. - e S ST G O D S . TSN
- ﬁ -, " e - I’; 7 "l - .‘ -5 ns - n =
3 ] v i > - 0 \.\l \: ooy ~ nL) 1 \| \ o 3
L T (g T Mg (W g Mgy (Mg 5| W B [ I W . g 1 » My Wy g S |
N __ - . + [ S oo+ . .- - . . —_—
I I I I R R R R P R R R C R T O i e U
S e N N N N Ny v SNty e T N IO I RN i
L0 g [0y B0 02 gy N3 I I o 1T gy 1, i [ JORRE IR ] w1 = C 3/ LU us ! )
+ 3 - —t— 5
A I R R A R R - R E A R R R " P
- -> ~ Y ~ ~ 5 ~ S oy ! ~ v v Vv
L P F T O I S T O T S [ L ] W g7 g1 » = X
S U O A . RS S —
" s -n ”» '. l.;‘ " » -u -5 .ﬂ‘ ‘:5 .;] -Q I‘l‘ .i . -y e :
. s 7Y N s TN NN v
d0N
«
K]
o)
oy
|
3
-:jﬂ
H =,
4 s !
Weg. oMy ¢
- - i " - "y
1 . ..’, »‘ %‘ \l‘ \"
G g, (Mg My ."‘u--'l'.;.."n.."‘:::“‘n.g“‘g-u“-.s"’-..-u.."n-c"--n“u-a""--ni“’u-s"”u-l--»u“-«»“‘u--“‘--l"wwi'-wl
I i [Endy R St
IIT -> .l -' .‘ . “ﬂ -, -l IC: l.a ﬂl ﬂl -’ -‘ |.‘ Il; l‘; a Ni I“ 'a Q: ‘; ‘. . ' ;
' N N N v NS N N N \ N NN T N I T T T B T Bt et O
LA e xl“'-- Sy g™y B [ P IR PO 1L SO C O 1T R T VSN L TR 1 ISR S 1= O [ Je o | e L Jopen | T PO LIPS L P LN 5N
I T I I B I B I I I I I I I B I
| Y N \ N N | ' \ N 'A v N I "4 J ¢ 21
L T PP L PR L 11 L T L L T L O L IO N L T L L I OO L L
N I N N B A I I N A A A A I I I
N N N s s Y M v | ¥ J "4 s o 5
P W AR gy 1y o[y 1 W (1 Mgy Wy By |y 0y gy g
R B B B Da D A B N DA B
,’ e "4 ¢ P4 \" Vv P l Y 33 & J
BRGNS E R W L bad EE LT U O L O LI L I L
LI A P A R A P O P P P O
4 & & 4 "4 & ¢ ") « z « X
BT TN LSRN PO L O LR T T [ N oI L T L OO £ e £ e L e
p! I Mgk
I PR I I S I I I I B I IV C
« ¢ |« & "4 s 4 '3 P4 ' 32 | e
PR T . B [P [Py By (g B [y gy [ R [ 30N
N P P R P P N
&« N | « s & "4 ’f 3 N 00
f_;i‘--:"‘u-o';o-r"‘n-v'”n-s"-q"n-o"‘g:c'--l"u-c"‘2:;"'u-o-'

29N
15V 10W 5W 0

20V
WINTER-JAN, FEB, MAR

N

. e R RO Y W 75 R AT A




Mg Mg iV Mgy (W (W U, N,

e

v R
w0 o (e g o e Jon g o g sy gm0 g 0 g Ty R (T g N g g Uy T, W
SENED LR S S — - - 7.7‘7‘ ey ek . B B . . - .
!: 2!: m' -2 - L] .2 L] - L] o LIl t: 7”‘ 2. [} 16 12¢ e e - < L L -
f ’ 1 1 3 3 : 3 . 2 3 3 . 7 :
- - - - >0 e 3T YL R = ~ ~ v ‘ NS - -we, J ~ he oot e .,
. ’ . - -
O g (O e 5| T gn . 4|00 g T gy 10 g (O g |00 g 1T g DD gy 100 g (OB gy 0N Phop. Mg gty 5i0g My 17 12 g 1y, e By Y
s . i . . . . . .
L4 - o 8 5 =2 L - -
J 2B 23 A% A T s H At 3 0 . 2
- 3 - N Voo N . N .
L B PR L TR L R WO By . Wy g My W
— R + . . . + . B
L " - n wls w us ® - 4 - u EIE u2 m“ » - © e« =» © x W oe
0 ‘. 1 ' 2 B
-~ o> 1 A =Y - 8 V 2] o> v 1 o7t [ N “ . [ v S .yt \)s [ I' -~ 3 < ER v 3 - . ey
Ty B3 & ‘
[ QPR T [ T £ S o f 4 103 gy 4fom D oM. oWl |12 gyl 12 g1 ‘msu-q"nu-sl"'sz—s“’ss JHE g S [E I Pt N
] . . ' . . . .
) . " o o n 23 b m " = = " m » © n “ k! x < :
1 n 7 4 . . ’ b} 3 . ) ? il 3 <
N S L B 2 I BN N NN s N SN Ny S SNy SN Ty STt

AP Wy W g gy By Wy (Mg

. . . N 4 . .

Mg 1 g gfit g IR gy 100 g glae g 1 g W 2 (1 g 12 g gt g |1e g gl10 g

40N

" " w0 " | : 10 s 100 "
-> —-> ! ...)! -~ \ll \2 »l .sll \ ? \ N“ \! \ \ \lﬂ \ '! N 2; \ L] \l \ 5 \.‘ . \A
-n-s-g::'n-s“‘n~s"'n-c"n-c".-c"n-t“‘n-u“’u-s"‘--o""-w"’-w".-c“‘:»-,‘”w-ni“‘-—si"‘m Gy g 10 Wy

e — 4 -y + .
. S N D P O I B T
. :
) XY 5 ~ Y “ RNy N “ ~ “~ N “u N v ST N N S
lﬂ“_‘-n_‘lﬁ->'lﬂ'4‘l--_‘ln“"l‘._'llln.sIﬂnvsl.‘.‘lﬂnAs!?ln_.l’l'_‘mg::lﬂ '”--)‘:"'u-u"”n,.‘"’n~o‘
- b - B 4
»| - " Y e m » [ « » ”n 109 CH 2, 2
ES 0 [ . L3 .

[F 4 "
\n\lo\a\ N‘\J\K’!\"L'

»-
wn_‘lnn_,u,_‘A--_‘m-_,m‘_,m..‘xs‘._,m“_.m,v_,lu“,,m‘_‘mv‘,m.dw....w,_,\m, Gl

NTONTNT e oyt

U b SO £t JPPOR FL TP £ I 1 SOt T U | Pt £ VRt SR § IV L JPPO |t £ ISR L IR

2] m - - L] L] L] n ”» L] n » L4 ‘; - ‘} 1~ - D4
3 L) 1] 3 v
i 0N N
|
19 g g, (1B, |10 . o P | 10l |1 19 m-_,m,_‘mn_‘m‘,,m._,m,.A.n-,A.{m“,“,ln“,s\mn o1 gy
- - 4 .

35N i e

Bl - ») n 2 " 10
'

a
1 3 1] . 3
: [
-3y v "
2 JO "oy g
N A K I O O I B O I (O B
& N 5 v v s N | v |« Y} N |
bl N LLE PR L w3 Lad T bl T L B bl T Ll BT B LR
'.c C'l -’ »] ¢ “ L4l -’ - x lg n 12 4 w
Z Vvluvzzlv\.k’l*‘z'lfo‘l’uon.
kB bt bt bl 2 S By 1™ 3 L T L e L T L T
»ls L4 » L] » a als 2 s L4 13 e n
K'v’i" e 3 3l e e e 0 e, e Y
e 2 el B My o™ W [WDI g [P 10T [ | g o
30N " " 2y ¢ wls 2 ) R ERE D] a » »
(_,nz.orz le,|vl\lzt‘o:o'e,o’;llﬁ;zozu
Wy My M Mg oWl [P P fw? [ w2 jm G m . e

29N
40 W 3B W 30V 25V

O ow
SPRING-APR, MAY, JUN

e s T —— B st e




. N . oy ‘
L S W " OIS Dw .
. . . . ' . v . y . , . ' - 1 ¥ . T 1 45
i 2 " nr - = - = -» T w o e W4 m.e 7S L8 ' e s
YT LTI P s 0N «T o7 U P T T e ] i , . ~ 0 .2 , oW , H N 1" L.
f ¥ v v v v
By “ k- "o o w . . “’W| «© s o w . 2] . ‘.Q “w 4 L] w o Pr e FPRY "o oo m . - Eral ™ 15 104 Py ftad it
. . . . . . . ’ . . . N . + - — e - . -+
h 22 w £ L.} L > }m . " e o m 1% 2:-:‘ n m 15 7o s
. > X . - » . k4 - * s ) M T 3 2 3 . ’ . 5 3
- - -~ . - - v 2 . « Lad <~ ~ N » v v \
x- j
My L B, L OB O Ot i M R iy ey a0, 1 W Wiy B
. B ¥ ‘ . . i . B . . . -~ . + - + - s PR + + . -
I
2 - - [F ) L = R > nt » B > s o u2 =" ¢ hac ~| 3 s r SN ) aly
% - g -y b o - 7 . ERNS S “, ' e3> ., ? A 1 . s + s H [ ° 1
3 J 5 N 3 y “a \24‘ . “u Y A TR, . . ’ 2
- . ' - w?
I P L I S Wy g Wy (O g 1N O e LIVEL TS S ] o ,?u - ETE-SE* ] 1
. . i ! .

. . , . + ‘ . . + B . . - + . i . < - + . + + B B -
P - v - = @ e o 2 .),', H ﬂn ';' ] ng 1. CEPIE Y ar wis », » . nls o3 .
L R A A U BN ay b e - 7 . [ [ | , 0y 1 EHE R EX TR * o LI

» - 4 . ': > NS & R y T S > ) ] .1
Ly . ) ) e § s o

W gy g g Oy (M, 10 Hlg Mgy BT 0 g Ry g B Ty (g Ry g W 113 o (12 gy W ey Wy Do -

. + v . . > - + . ¢ . . + -+ — . .%_. B Y + gty
b: Ll n = £l 2 ne’ " [ L) [ E BT I x . 2 ' « =

LTI ) 3 1 [P . ) 1 3 3 1 0 e o e e F]
‘ ~a Y 5 o a5 - g «* . Y i ey v
. cc I
. . . e .
L R R e L R E L B L PR V] 4 B 0 ,,aaﬂ [ ; -

. . . . v : . Lo
» o 83 "o 12¢ Y - Y (Y 2
[P R TR ] - 10 3 o e 0

4 1 20
D R L -
. . . . [
. 0 ] Bl
[ . 2 ey !
.
L g o T IS O
. : . .
‘a ) 5/ » . 0
3 [ s N 3 ?
-> Y e SR Ea
a-y ' a
R g ,lw,_slmy,,‘m, PAILIN W0 g A0 W gy
4 o B S
ol
. |
2 :
-

-
- ?
hanll B

L
-0
Lo

ney a2 Wy oMy, [y (M Ry iy JEeg 21 gy, 10 gy Ju 8 2 gy, JH0?

30N

A A A A D A D I B D U
v Ol e fle e Ny e e e e e "
n

W gy (M ey g, [y im0

29N

15V 10V 5W 0

20V
SPRING-APR, MAY, JUN

r e




40 W 35 W 30w o - T

VYUY T OTTtT YT YT T ) 'T‘ Yo v o 1 T T
” 1 ) » ™ » " | i m » ! - - ' » » v = u3 ™ - m e m 3 "
A I el -7 3 3 1 7 A e A I A B A A e e A i I A N N LY e ! ‘4‘
| . .
Wy M. |y Wy W gy Wy T Wy D‘r'.-'m.-C}uN-"’-‘;‘“B~‘f“B-l.‘h-"w-h"ll-)‘_!-!-9—4‘.SI—tmw—c‘m‘»n-u~n'“ -y By
S 1. I S _ . R o R . . . . . . . .
1 w e » Tl » n. E 1 » - » . ES £ 13 13 - - w o - . . N
71 7 3 T 2 -y ¥ -> 8 «? - ,_))} - 1 -7 ¥ ﬁlﬂ T % -S> U 3 - . .asi -t ¥ -t ‘s. - 7 .su \1 ; 13 . .
|
. ‘m._‘mm.,m,,..Iun_,u-_.m,'..m._,n.,_.no’_,jw’i,.anvl‘m,_.xw.v,n.“nv_’m’_.m [EIE

S S N . ;+ RPN SO SN S WU S S— R R T + . . . .

- Eaid m k3 = u » w2 - - = » it ] u2 L] 1= 3, 15 L] ) - 2l w z
P 3 ) > Y I 2 .ai’,)z TV w2 ,_)1,;1\)1.,): - 1! \1‘,.).\:\» .Za\z ”’N'
«

| |
] |
! I
B g o[ g, o[ g (T g g W g 1B g T g g (10 gy (1 s'"'s-a'!~9"'u-t”9~s’°'9»s'“v»c"'s-~n”‘n '
i
S S E, - — J,_L JR SRR . . .

- » v " " L] 2 II‘( " - 17 x m w i [
.
-> i Y > L A PN ")"«\.\"\'\ [N \Ax\x\a\
T L L L L T L e L o T N N L
45 N JEN EER SR 4 b - + RSN SO S AU A S VS SPUPE S { 3 . . . . f
" W w 10 i ] 2, = ! " L It " ot .
i . 2 -
-> -~ -> | ~ " [\ : -~ ~ 2 \ 1‘ < < <
. "A‘IOI-_slolw_g lllan-l["'.>.i".p"l.v-‘xil"tln“"l-9>‘I‘W‘S
; L L H } . . B . .
x\I2 .a“’a ||: w' n:! 108 -, ] us ’: “
= 3 3 g 1 t s .
e STNE Ny NN
L T LB L~ B Ayl Ry My Wy 10 @ ol )
R S — St -+ . . i .
2 = ® ) w i w n 2 ns wmeomw » » ©
O | R | P g Y N V‘V"\‘\-‘u‘.
Lol T Ll I L Ll L T L A Y DI PO S » PP S-S
} K . + . . .
(] n‘\ s |:; o © < - s
1 . 0 o o o f
N T v N <
"‘-qi"'u--['"n-c\‘“n o« W oMa. Wy
. - 4 - b + + + .
” m’ n! - - - L] r
« < §oay 9 N @ N e e [ 2 e
N . . . . . u:._.m-_‘m-_,'m'_.'m”_”maj;;m“,,;m‘>s
won B . B B A T
] . ™ s » = e 2] | - | Ll -

\’\'\'\”‘\"N':Z’;’

® -y ;
B T L S L R R L L L B L L T AR L BT AL T L T R T L T L I L n-n"‘u‘-“‘u--"“v-x"'--c!"u-#"‘u-ay"--ﬂ"n-s

l.. l-, l.: l.‘ (-] - " - m - - 2 | [} -3 L " [} L) - 2 w w = 3)
PN < - N L IRVE IR PV RV BN B P ! |1t i LIV IRV RN P d . .
Iﬂg::‘ws_‘l“_'l'-_|W“_‘|0n~‘l"_‘l-'_'l'.l_‘I‘?“‘I--‘.luv_‘.‘_'_u_.l'-_‘I“-_‘Iv-.‘ln’_‘n-_.
e - = | - - ) = ~ » 1 ™ 0 w " - 100 - »
N R W slNy sy atwe Isidsiatde e 4yt
mm_,ms_,mn_,m,,_,m-_,m.,_.ul-.,m,_‘m._,mn_,x-._.m-__m._‘mu,ch-_‘m‘_.m‘_.mn_,-._‘
e I N O N N N O N N I A I
SUNT Sy s s NI sl P s Y s s
ﬁ._,m,,,mudm I PO SN 1L SR £ S 1 RGN T IS FT VO 1 WA Pt O I N [ S I S T T
N O T N O N N I I P I I I R
SN s 'ty e N Nt N it IR M Y] NN TN Y R R ER N
35 [ P I I E TN £ S PPN P P [ SN I} [EOROR I T 1™ T PSPt [ SN 1™ Pt I " " " (TR,
A D N B S O IO B I IR IO A R I B N IRE IR
volaY -3 PO T LT - O T T TPl M L IS O L T O P W
o - LT L O L D L LA R L LR LI L L TR L PRI Ll B Lol L R L L L g
wmis i ) ® » " » v w " o @ “ o o » » - »
E v N e “? N |y ~ w7y ° LIV P ! 1
L L TP EU T 1L PR EL P (L P L i My g [N Ry 1T W MBIl [y g
N L e s s T e T e Yy e e Y. Y
et - T WMy M. Wy W Ny W LT L OO T3S JPPO £ J [ C T TP | J
NP P L R P A S T P P P P P
v | # &« "4 4 & « s N ¢ 4 &
\ad el T el T b T bk 2 el T e T el 2 el PR ek TF ik 2%k 29 L TP L A T OO L L PO £ TP
. 7 - ] » ) we 12 2 13 » ale » « n n
P o~ e e e e e |y e e Y Gle ® L P VR P P
0N 0 YW PO | Wy Wy Wy W mPiimg. [(wa g G Yy gy | B Mu.®y..
Te Yo o™ 4 T T A= 2, Ta s 3 A T o 0%, %, Y 7 .
€ &« &« " e P & o £ 'a, O O€s g & ° v [ £ <z e ° & z
59N [ I P R TR o P L L R o i P P R 7 W O E T I £ - LY el E LY, el MY TS bl bk el 2L

20V
SUMMER-JUL, AUG, SEP




20 154 W 2, 5\

r- ro-oT T T : Y : 7o T - LI *—\r‘—;] 49N

! ! T T
vz w m] w ‘-{ ! m[' Ly " w w ] oo w B4 m' m ] - 7.8 3 )
A <AL L NP - e I e ¥ y ’. - 3 <~ 3 N 3 ~ . ~ . J 3] < 3 N [ N . “ 2 N [R A ... e .a. n'
'lll-)?_ﬂ-11_9~l:luﬂ-!‘luﬂ-‘i"n!-‘kﬁﬁ-l‘)“‘ ;qu’_.}1:,_,‘m._,imu..‘m-_‘:m w-_,m,._,‘m“_“mn_“m“,,:u.. - - l
SRR S SR S SR SN URNE R NS SER S S SRR R S
x8 1 19 1 . W L .l o« £ ] ne a8 ' ne = w s X B8 X » ni r[l 2
> e o LS 31 B Y 7{ N .\$ v u% < "( SN w! " 4 ] v rr L v i LR >t o H
,no”_,:m’_,;m.,_,m,_,)w__,;A-._“‘wg,,‘m‘_.im g g (10 g Mg Mgy g g 10 oy, g 82 LT I S
H | : ! .
ST i e S SR s e S !
\ 181 .| Y x ‘ w m " % s

o

3 2 1 3
| S>hs e Sst oy

2 "2
! !
- 2 3 2 1 e 6 LH 8 #70 2
. I ~ Y 1‘ N N i !
gy 10 g [ 1R “r.”_.l!ll‘.‘lllg_‘:m"_i[ns‘“um,_“m"_.w‘,_,i‘muv.‘m
! j

A | A -
19 » 1 il ! o, 2 - 3 w n n!( it 41 3,
\D“ ._)l \I \. \I‘i \' \l\‘ \l 1] ] \9 \l‘ \ 3 Ll
_nvu_,‘nm,_!m._‘m"_Jm.‘_,;‘mv_‘:m’_,m-_,m_‘m.,_‘m._‘ul._,my_,j
| S SO R b : l U U S L Y e
' w 1 2 2 ™ m; o8| ] L] - i “F‘ Y BN
95{ \! \ll \I ﬁ'] \Iy \ l[ \ 2 \ﬂ \ﬂ & 0 V 0 Q
TIPSR T S F PR FTT SO YV IV DA Bt R £ IV e 1" m Py
< " © - 8l = - < ‘ L 4 k - AL “ Ll 0 -5 2 - 8 » BL
. I U I T O = 1.
3 -l A% w - mf -‘. "’ﬂ e “ - 08 L3
> ‘ N ~ - { 1" LW " z 3 |‘z 3 [
-“"!-sl'“u--”'.~5“’lh-“v-l'-!-ii"v-#(mv-jm lm._.m’_‘mw_‘mn_‘
DT 13, .’7 ” s;P neﬁ;ﬁi anv‘u' 7A1777_7:> n » " ™ 00 ¢ »
\ l\ \0 \ Q \1 \1 V 1 V 1, \ L \ 8 } 0 Xﬂ ﬂz ?t 3 { 1 ll‘.
P ISR A ET SRR It I s [C YT ST B SIS T IAT - SRR AN P R
Lo - -4 -
” \l: nJ \I.!I \"”.V'a \.6'[ n‘!" n*-)lmiwzgn’dn |=
3
[T £ RN IU PN £ RO T I [ JPURRE TR £ P 7+ SO FU X - TR T I FT ,m"
4 —
I? (L] I.’ ? 1 -, -l .a ”ﬂ L3 I.; m, o .
SN NI N YNy e e Z Z ¢
P L P T S 1 N L SR L L - S LR £ |"°&v | * e N"s-a'fn ¢"\'zu-l
KRN EEEEEER N
S I B VR I N B N e N s I's *
0P Mg B ey By g iy "‘Ls "‘--o‘”--c‘f- DLl ] .“\f..‘ ..'.
N NN RN "
YRR R R YR YRR AR AT Y v
W0 g 1 g 1 g IV gL (1B gyl |1 Wy [0 W g |0 I g, A0 ‘D._'W&._.‘ [
NN RN R R SN N I D o =
s sty e Py Tle NN s e My
RIT L FUR P B L ORr L OO L PO | R o £ TP E T L | PR (L PR L PO P e L » g
108 - w L o » oy - = " » " bl ) - L Ul e ey " ™
YRR ERRR ) PRI P A IR I A I B Y T il i s el - s
‘.'.-!“I-l‘-.-J'uﬂ-s"'ll-!'..-l”n-lmw-)m.-c..-va-l.I-|""-o"’--I”I~l"I-l“'.-0-”-“_S-I.’n—-_?_’—l'"::;-n-l
INEEREEEEEEEEEEERESREEN
:o-,_,m,,_,-., R J FT Y S0 FL RV C R - P SV TV [T DV 1 M [T O 1 ) [T S [ TP LU L T LD T T L J L+ 5N
» L) " - = wel e . = ™ o " - - »s
\n\a\o&ol;ln |Vi{|¢l,&|¢n¢o‘;|¢o¢:,!
R R Bl Th LR L B L F N L R LA L LT L SO (et P L TR L RO O L L
EIE I I I I B B T I U I R A A D
J s & & & e ¢ 4 & P4 J 4 '3 01
PR T YU e W O I - S 1 DN £ J £ JUO T It St Tt e L1
R P A D T A RN D D I A R I
v 4
(B o AE (B [y, By Wy, Mg o Mg Mg (Mg, ”--c-=:=
I P P P P P P P P
s @ e & v j& v "3 ¢ ¢ 3 s & "
oy |y |28, TRy | B R e Me B (BT e [T
P P P P P
¢ e e e e e Ty Py e e e Y te .
g, Mgy (Mg (Mg ([ (Mg Mgy o[y (Mg gy W, gm® Wyl *
- - " » v . - » » - » ale o 3N
] Z Y Ve e e ® 2 e oy 2 (] o 0,0
"n.----o"'--o"'--;"n-«’“.-."--c“.-;'u DRI . B fed

20 W 15V 10W SV 0
SUMMER-JUL, AUG, SEP

&




40V B \ W 2t ow oow

29N

49N g o — e T F; c | L , . . P . . . , . .
’\/ -l .*-l r?l: .*‘2 'J'-l .?'.4 ,als .;'l:' ;'1‘ ,»”25 ,;ru ,""-} .»‘." ,an ,_>= ,H’: ,»,: e M N.: ,’.: N ] N.’ -;-x N <
Lad -I-ﬁ"l~l-.-«-=::--- TR LA RS ‘i-- u"- n-o- g Wy t-n I-l Sy Wy g (WD My (W g Ny 4
L T
L P I | L ,,"‘,,.1;9,,.‘,,,9,,', VLIPS TUE L UG S O I T R
| . . v v
bl BRL L PR X B Ll PR L L R L L B L e -?-u AL PR PR RN S TIRE X I P u"'\ Ty W " '*
DN N S D T Y .- e
[ 1 . .
S S IS I e L I VL AV IS LU L APL IS IR UL L
--»d---s---.-n-c“'u.n---c“'--:.'=:f-n--"- BEENL IS F- :}-: ML :- Wy Wy Wy e Wy gy By Wy D
2% A% Ny Noa% S 3 o ! \ T R S 1 N K T ~% M *
N ! - -> N 3 | o '~ v Ldns VR, - -t -~ -» 7
"Ny -ﬂ-‘-lﬁ-t-.-J-’l~|"7¢-l‘---l".~0"’.-ﬁ,-n-!-.~![-:::“n DIty v L Wy ¢PVp 1PV Wy g e, >
45N — e

S R T O O T SO U S U S R B SR TE R RVE RN
f‘ﬂ’/"ﬂ'»'ﬂ‘*"V"”%‘r"!\;v’“[ LN S s S et oaT oy .

W e R e R A D, Ry, LT LT S I T LI TR I IO Wy (M (Mg Mg Mg 1® -
— P . e s - . .

- a8 ] » » 2’ " - a I; 13 » Q, I“ L} - E ] " 1 s L] ® - " s -
> > i 22 ] A3 Hoag T e v x‘ \ u' z' o’, \l}\l U e Y \n‘\l Nl‘: s . .
-, l-n-J“=-=-=::"'-vc"--u-l-o"'-d-'::t.'n-il" 12 g e m i, .". Ry --9 ANyl Wy Wy W -
. By S S s S S . -~ . . . .

H I I DR I I B L A G B O LTI e I B T S TG UG I R
R s e dl B od I Bl ‘ N v v Sy N NS N )
12y 4|18y qlll=:’-~_qln-_q-._.{.n_'ﬂ-_'lﬂ“_'.. AL PRl e ‘om it ) |y, By W o By gy B, B W,
— ~»~~-k—{———‘+-~4 — - - p ' . .

» » wlse = als  « 7Y - ] - By Ty X ) » - - -
INGE RN e V,ﬁ‘ V. 2 ey ! P > V.\ ll.sl‘ ‘\5"\)0,\’,\‘ \,\." : \',
g o)y gy e L T . Wy, Ky oy [Py Wy, c"”n r‘".- [ --"'w SR B g My ;"‘n's"‘-. g

L b LTI T :

[ ] als e - - - - L] nisy = w m! - | n -‘ w m n - s w0
- 3 .y n v: w1 > 3 o - ¢ V' N \.}\“\It‘\‘|\|\"\, \’}\,i\’ . | ) .
LR L] NP L B L n o,

40N - :

a L4 L] (] - n L] -
L BN | N P B B . y .
[ R TSP > 1 U 17 S P S [ "o,
. 3 -; 3 u; 0; ] l; 1w L3 - . - -;'

v el R I | N N e e
» LI E ] oy m Py [y R Q- By ey g B iy B, =
— b e e~ & . i .

N N S T I OV A O O A O O R A A IO A SO A SO AL IO
R AR AR R AN RN AR AR A R R R R R T S T T
[EJSNE 3 [ T I ) LRI L] Wy g Ng. By g Bg. g 2 L] ”---"'s»sl“n-t"asz’"n~|"n~-,"’..~n"°vw'"- yollw,
— - + e o — -+ + - .
N N O A N R I A O N R P LR I T O S
v Y v Y v Y N 4 N v N [ N N N L NN TN N A D R
» 1%y o ey, [ Wy Jmy JwmBrlmy mg Jfmg gm 10 g Mg gy g (B e ‘w., B A I Y -3 1 TN
N I I I A D N D I I NI IR VL IOV I DU U VL L IV
\ NN N Y Ny Y J v " J SN N N 1" NN L S Y R
- [ O 17 ‘m,_,u‘,_,‘lu._,w“_.m’,jtm,_,m;,_,:-,,,m“_,m._,m“_,m..,m"_.m,‘,,m- REN- “w“ .w‘ P ,‘-, L

35N L—-—I—- . ,A_T. e ‘ . N

N N P N VN P N P O U O MO
N v Yy N e v Y N N Y N Vv Y] Y ~ N S Y; | V2 B " i NN °
U3 g . o198 (L T R ™ N ] [ JPU £ PUR ST PN £ I [T I [ T |} g g1 g g1 gy g1y 1B, Ty - Jw® B TV "-_

- L

I N O B N N N G P I P P P P I I
z SNy NN sy RN IR S sy le T A s [ i Sy Y
Ma . Pa.? . ™ LB TS L Wg. 0. > L R B Wy g |y iy g Tl B iy my

I BN AL I R I B ORC B IO I I I I IO A I I AV O I 4
s s T e N v [« V I TS L e '3 4 J NN e & s % ;»’ s ;
WMy W e 2R bk BX Rl Wy BB tmy ;g (Mg My [y Mg (B |y g g ‘.- ‘l-. [
P N P P N P P D P M N P P N P P P % LY
e oy atiy e Ne oy sy R P T e S P2 P P P I P
My o™ lad B g By Wy g™ "--U".-)"::;nI-'m=::“::=-g:=mu-a"::2"':1,n-d”'m-l“.-l-I-l'u-c-a q"‘- -

R R IO I S SO B B I B B U I DO A B B e T
e Y g Ve v e e Cle e e e Cle e e e TN e e e Ne Y
L Y IR tad X et XX bt By g By My BT e, SR lm, g, Ty gy Mg Wy Wy

N RSN 1 s e T N T e U e A, A A N, A,
& e e ¥ e e @ e Yo Siie Y Yy & New g e e e e
el el i et B b T e T el I I e TR LT DL TN N "n--"’=:"-~‘---o.--a’“-::-l--‘n.n-.-_lr'-<c“

W

20V
AUTUMN-OCT, NOV, DEC




5W

10w

15w

20w

pd =z p=d =z pd
) Vel jao] u o (o]
< o M ™M o
C") “V -H-%m - e
= §]- & g/ "8
g Tiet %
3 29| % e
‘ . g §
TR -Tol’»l&!l BT S |s° |
-"a 2 ]
! B -3 ». »-
! Tt e
] s o® a L] ]
iy %. g e ™ ! B ﬂ.-
e G (oo A
] A3 L s [
-y “a ERAEE 1 ’y -
RN - ~._m - .-» H -:e 4 w
I Te? "o
v | -7 Sy - ] ]
T A o e
[ ] L ] AR ] ] ~-"e
\m FVm N an oy ‘V- su »w %
R N IR L L OO E LI LR
PN L, 2 \_..w_ rrin 78T NG
T Y R T L = S E =
Ty "5 1. n R R A " Soal sy el 7 Ny - 7%
T. TR T e e TR S e ] Te Lo (AR L PO EL A T L E L L
L 7. ‘..ub e | \_NM IR I I I I I e sl 75 7. <ul--nl"% =
ﬁm. TTe 7] TeT TR TR Y L L R EL S E R LR L e
el 7 g f..m;‘vm e -7 Tal-Te ] e el 78| =4 M IRT IR
v g A A LA L DA L B L Rl L T L F O
} 8 f ] t 4 » 2 8 ] | ] B ] P L
-7 ' T el Tl e T T e Tel T T 78| e B I IRY
A S n.q..,w_.ﬂ,q.. R LA R N T LR FC R R O (R E N T
an [ ] -] 3 B -3 3 3 ] a 8 ] 1 " -
N ® | Ny e el g ng | Ned T Tl sel Tal 7 Ta[-"n] e
D I T e e R L e & |8 |k PR A L
A ] [ ] 8 ] ] 2 a 3 2 8 1] 3 L ]
7% z-r » :) 74 .;.LV.J_, N g B - Ta| Tl Tel e Mg sy s Sl syl N
AT R ....|4.-f1..., R B R R E S R O N LR
) 3 3 e | 8 » A3 L] a L] ] . s
‘g v._r y PRI I R R I RN R R I R R 5] S| Npl Ny =
SR L i R L LR R L E B R L il HE L )
| ] L ] | ] 3 8 s ] 8 ] ] 1 ] 3 [ ] L ]
R 2 8 .vm_ xmﬂ\sh/»m vel 78l 74 Sel Te] T 1 e Np| Ny
T % R *1-. K M-. LR i [l RS T b R R i
. 3 3 2 ] [ ] L ]
7371 8 S IP I IR IS IS IR 7o) 5| 22l el Tel v v
I e L R A R i S N R i T AT S TE T L E S w
. & ] 9 a 3 ] &3 [ ] 8 13 3 3 1 t 3 & ]
Tl b el 70l Ny Tl TRz R g Sel Ta| Tel Se| Na) val Ng O
Fa L A LA AL : L B L O U S
] [} 3 ] ] ] [ ] ] L] 3 -] 8’ L ] 2 3 | ] ]
el 7ul % T I R il Tl g oy fl-7t Tl N[ Nsl O
e R e (v e E e e b I L R AR 3
L . 9 | 3 & L] (] [ @ 3 s L] e [ 8 »
\__ vmr\. 3 | \m \_W \m, \;r\m \.-A L.,l\m,v\mpsf Lif!fz- Ny
S A L A L A LA il L L L L =1 ¥
| i ' = . ! ] [ ] ! e
ﬁ_.._. A m. " I emw »-u \mn, \m._,f \%L \4_-H \m. . \_.L,. mu \.—. >, r»_.-_r sel g {-W J.-. 0.
SR A i AR S S Rt N LR et A LRt At St St B 1
[} s 8 [ [ [ @t [N ' S <! [ a9 i s ® 1 e, [H
7 a.fznwz.ﬁ,af».,.vmi%xm “e 7y e 757 Vi -7 ] NR| e s X
S l.,lﬂ ..T;‘ " R A LA SR RS R S et AT | ._,__,- LR . .Ul
A -n R ms e L=y m -: \m-, \mw \m- ~é \ma \nm-, f..m-, \u- \..._, mn. l-n t-n \ 5
I T }_.‘..l‘.‘ﬂwu ..jﬂquvw.}i‘.,l S L TR P S e Ea A e i w...n.i!illf:., TRt e, &
A el A el KN 2R e AR AR s aw L T F8 A% A8 s A4 s 8 s
L 8 g8, 8| "8 "« ' 2 L ' L] g LI SO N R |
g _+‘w.,.l,...,.,1#|..].41.| R R A S A AL A G LR LA
N -._,. -7 7 | s_.“, d U 74 e Ty 1y e 7 Ty TR TR =
AR I R i S S S e s R e AT ae ke S w
N nn , 2 Mm _ nmv IR u- ; ag VU >, 7 m- 2 N \.n-, \m__ 7 m- \-u 2 m- \m- !v-- /v-- N
g2 [T TR e Pae T T at T Tge e s Tne sia eTge g ctae et e TR TR
L 2 X3 R ~ . ;e S ] Pl -t ~ ® a -3 I L
- ‘¢ - Y o~ " L - ‘ o e w, o N




—
40 W 3BV 30V 25 20 15w J
49N - — — A
A5 A% A% A% % A% A% A% AT A% AT a?[ A% A% A% AT AT A LT A% AT LT .«v'-" 23 ST L%
"u-w---o-v-c.u-n---a-n--"---"-u"--o‘.-c"u-n"---"--u"n-a"--q"--o--»a"--c---c-w-c-------u"--a"’u-c-u-cl"‘- .
4 S
R [ [ U I I O S B I I I
L T Lo T L L S L PV L S Lol I L TR LA | O SN Lol TR Lol R Lo SR L RN POl L PR | P L O L L Ll T bl T e l‘"’n--"-v-}-- . 9
- - - - ” - - st w ~ ™ - = »n ™ n - - - @ » - - - -T, a
PR SBR[ B 3N AD B D e el oal a8l S s P R I AT A AN IR AN N‘ - ¢ ot "’"] [N
-._.m.,‘-,,,'-,.-n_.-._,m,.,,m.,‘-.,.-,_‘-._‘d._,--_ﬁu.,.-,,,,-._,-._,-,_,-n,qnnwnn"—]nnc',,-__,u-._.‘m. i-. E
L -t R (P U SN SR .
I R I - [ I I U I T I I I I U I I R
L R LR L B L R e D Lo R VP L R L R L B L P L N L DI L R L L O L S L N S L T e TR e R Rt AR L L AL P LR LU t‘j
45N -4 +4——+ -4 4
I U I I I I [ I I IR [ R I O L R IO IR K R O I
-3 -> -> -~ -> -> v v - v v -—> ~ ~ “ ~ v “ J
L IO PR LS L U L L I T L ISR L PR g (e [ SO £ SO | SO P L L] LML A - -.,.-.‘_.m.‘_,la-:ru._jm L I
- - )@ - 2e » ™ m » = » - »n - ™ ® " - - @ ”I_— = - -T -
DB W M Y 32 B P T DY \l N Y > T ﬁnxn >R A8 \n \n \n -~ \vlvv’\u{‘/ B
"u-s"'--l-.-c---s'--w-u-n‘--l---c"'--c"'-»l“‘u-c-v-c“'--o"w-~-w-c"’n-o"l-o'-w"'---".-u“--o"lwf'u-l“’ Wy ,1
I I I B I I N IR AR T ™ U~ B I R I L I T
> 1| e 8 > > 3y ST NN s Vv Vv Sl B LY SHNUNT NN Ny
u--.‘.-l.ﬁ-l-.-l-u-|-I-4'I-l-.-!---i"l¢-l-ﬂ-t"ﬂ-'-ﬂ-t‘" 1 "'w~-“‘--d“--J'°--~".-c"nw"u-‘:‘u c}""-w{"u el BEEL
— 4 - 4 .
e = » - @ - - - - - ™ ] - ™ - - - = = » x - E ) e - ~
N1 IR Sy P | IR PR I 1 P | I PR IO IO | ) P - \'NI\I\l\n\vﬂc\l’\)‘\x“} b
'”u—."'u-t"u-c'--s"v-l"'n-l"’u-n-u-n-'--c---|“'u-4.n-n“'v-c“'n-o"'-.c”‘u-l"--c".-t".-t"’n-c"n-t“u-l"w--"'-:i‘n-.i”'-w’4
——p -t =4 —
w - - 1 - - - - - - - L - L] - “ar - o - » e -‘ L} - ar ne
B T B B BN B VP | B BTN RN IV N BV e B IRV B IRV -{ N R
Lol R Lo N L B L VIR L N LR L T L BT B O L L £ R I LU L TP LSO L R it O i | R L O L O L AR L VT L e e
4ON » » o - “z | - - - ”t - " » m» - L] L4 - - “e N : . ;. Mij 77; o -
ﬁ. x. ﬁ" \" ‘N“‘ \-“' -> " ga \" \‘ \, N“ \ll ‘- \I’ \V N. \u \. \l, \l \Ia \.:‘ \ I[ 7:/ . :
L B L B B LR LR L R L L B L B L B B L BRI BRI SR LR L B L B LR L L L L R L R IR L R L]
o I - I I R I R I I I I I I N R I I R I I I I
S Tl ol e e e S Tt T S W T Y T VT T T T T W i T T R T

,
W W g By s Mgy (1B |1 (1R ”'n-l“u-4“’--U'--A-‘-o"-u-'-J“"-J-s-t"n-J"--n"n--"n-c“n-c“u-."“-..""u..\""y.."“

L] <« - -2 s o "y - L] 40| B o .. L - » 2| \l:: \ﬂi Nilg \.. \B: \n

W (M o[ B [y [ B gy (1. (Mg, (M. . (Mg Mgy g, (10 g g1l g (19 g g (10 g 8y WO (g I Wy g

»-8
W oW | W g 1P |V (R ([ g |y (S g (Mg (Mg (Vg (Bl Mg Wy g gy (g [ 12y W g Iy G, iy

]
S
3
]
]
¢
=&
¥
4
1]
L
N
¥
]
[ ]
d

L L PR L UTR L LRSI L R [ O L VO £ OO [ PO [ PR [ U £ TP [ P L T [ TP £ J Tt | JN TR (DU e 17 SN TR O] | N

35N

)

« - - - - m 1 » ™ » - ™ o - w - ) ») ™ m » - w 1y .
N“ \l' \ n! \- \u \ L] \.l L] N L] & [ \ [ \ ? N [} \ . \ ] \ ] \ . \ 4 \ 4 \ [] \ r N . 3 [ . N it N -] N l“ >.
"y "u-i“'n-m"--u"n-;“’--s"u-o'"--u"--u"--n"'--l“'l-"".-n".-m“’.-ﬂ"--c“‘--1“-4'--«‘.u-o"'--q"'a::"- M (g (W .,
- - wle wm »n »] mle m ™ » m - = ™ m - - - - - " @ " o P B
L RN PN V"N‘- o u® V.\‘\’\'\’\.\I’N.\"L-\'\l\'l{ ‘J'IZ'J.J"J L
[E PP It T It P 17 LT I® YO Y 1 ) u-_,m._,m-_,.._qm“_,ns.,,m._,m._,m-,#n',,u._,w._.u._,m, R . SO I S I 4

R NG I I N I N I A I I R I I I I I R I ™ B I I
"4 v ST NN v |# v |¢ (¢ ' N e v '3 ¢ ¢ v | '3 "2 2 A s v " o
B g bl TN o TR L L L T bed ST ook T L i L RN O LTSRN | [ St [ | S L S L JN £ S £ L LS [T S YRR 1

v wle mle m = 0 ™ - m ™ «| ™ - 7 » »| » [ - m - - - = ™ nai
v |y » v Yy Yo Yo * 2 I~ e e e e e 2 N 3 ¢ LW, Y e Y e e e et g e
e - m My Wy gy [y fwB i dmy Jmy, [my (mg [m,. my .-,.,,--_,ao,,jn._,.._.a-._.n,_.m-,,m._.-,_.w._‘m‘_,u‘

A I R I U R R R U I U R R I R I R I I I I
e e e Yl e e e & Tl Tl e e e T e e e e e e e e e e L
B W oWy Mg Mgy, Mg, By, | By Py (M- P - M-l Ny By W My o Wy (W (| By (Mg oMy, gy (M. (Mg, . 2,

30N - ~ o, = » - w ™ - wls w L) ” - - [ - - @ - ™ w ¥
o 'l{ P » l‘( .B’ ’f NS, 'i 'k‘ 2 Vv lt) ’2 l‘{ |¢ IK. |r t¢ 'f lt x‘! u{ ‘f I‘( ‘f » { »' »,
Mg . (M. og. (Mg Wy [My. Wy My, By Mgy = Mg (Mg, My Bl My, (W (Mg (Mg (Mg ol g |y (Mg oMy (M. |8y W

29N
40w R 30V

20 M
ANNUAL-JAN THROUGH DEC




—
o
<
wm
=
Les}

15V

’71 J': ’7- - -~
~ R
ok TR Ll R b " e -*’; ',n -
R S T nl e
B Ll T L 2 ._*-. -
—#'-‘ )- PR ST Y o -. -
[ "m. » PR LTI £ N “ . - -
g | - a7 % @ R I S v » \'; - -
- | . 2N a% - - .- =y, N N 'J’ .T T
= CER L B ' “ AV - B Ll PR N 1 ﬁ-'. -
2% A% R L »% 5% - o> v o Lo A
» > - --Jw >V % - . - R HEEP 48N
Ro. g™ . - - LEK bl B bl 5 ~ T =T = LR L ..n' 'l.
_ R L [T "\l -t \-' R - -..m'_“.-'“.\ v 1 \1. - ‘: ’ 0
Sof .-y ” -y
LN Rl Iy My ..‘" 5 \?-‘ - ) -"-w"v ‘..\ L ST
®w. e SN : a- i "a. g v * \.: e - J -.,1-..‘;",\/ 1',.
AL I ) 3B v - w-o® - “ . - nd s J 4 i ot
. LA ke =" - E u- . v » = T -+
- - LRK bl B ~ [l s - o-47 l-v v \1" llf. ‘T
"V 2 Biad b - i i i .m\ ) ! \u: = - » -y j_V Yoy ‘l.v " »
- “w" w - -- o \- {K - 4 i ‘ s .
- --.,-u"l.\ll N \'-l - - "'ﬁ-._,-"'.m\ V= \ﬁ - —+ . —_:)- .
o = ol el I N - AT s e sl
~ " b - .- . Ul m P P 1 g . @'
Yo =Pt ” = . W e ~ s . 'j 2. 1By | Ly l‘\/y-'l .
w1 By gl \' ’c o L . “‘.... » 1‘ - -+ 47-“m=_“- « 3
- W B .o Wy '.\ v 7 \“ = -= }_V v v . \mw, o ,‘+7 4 ;“:‘,::.‘,'
\o zu' - N .- s * " - - e . v ‘; 'f b
Bu ulu\ ~ 7 \-' - - s l'f“ : * N-' z -y mis '.“"2—‘1»-3: K 7 g '|I’ :: 45 N
b s n-\ N \n: - ) i it v© V%’v'.‘ ol —1:-“1”‘
\-n » D R R N e ™ i - v ' ,.,‘, - B -
! ™ s -8 Pe- N4 s " - -‘:H' - P . s +
» “w " 3 - AP . of® s 2 . o - .\ . s
LA i N ~ e Yy Pe-o® s e o -"-g"- 3 0}
L R bk R i N \-; - P LI L veE? - U
\1; - b -y e -\ Hee N ° - il w3y
e “"\ \“ \:: bt 3 : i it bl ;f ’ f 1 [ L4
ur.lau.,.,“_‘m\: .\ N A ” o mg w ,,,{ ) _&“
NN e - KR kI e '3 ’/ - - w. | ::
- ~ "2 « - ™ e T e
P P I _\A o ® A - Y ‘l:’[ g m y o
- 1 “."""& SN e K = i (R bl R gl
r\' B ' i ko] o 47e-q*Fe |f ) "3 . - . bl
n-d® N - = . U I T N - .
LR B _\ o \'3 - Ll ™) .mu_..V z £ i) 3
\,:: ] o 1 PRRIRE' IR ) N N"‘,, - - - . s
AV = - o N -
i RN N g B e e Ny . 40N
- BE A \"‘( " - AT 2 P 4 &n ~-. ,' s
" % (2K bl 2 b vie ¥ il 124 i Nl -
*w- -\ S B = PR bk BT m\ P - -
I P A R RN RN AR RN AN ~ e
» w. b » - »- ¥ N- . » V-
\ " . m SRl I's z £ - " P e O . A -
- N N b = LR R R L N" Y © - = -- m._'w"l .
- ‘.""'”-v,m\ " = - - w-d P77 .- .\ o ® \.ﬂ - m! ¢ = -
\"f - p~ PR IO I l'l s \ " \,I.‘ I g Jiwg ,,.\- R ¥ s 3
- N i g DR B L Nz -1 " L w. gD »ﬂ »0‘1 - oMW g.y
o- % N \ . »n v- W g - N . - - -
PR LI b Pl l's * “w PP L IR L N W 3 - I S P \)ﬁ - =
- PE T -3 ” i i N N -1 . oo™ w. =T e
N . l'. - §1- 5|10 gy 10 " |.’ - .- ™. ¥ \a 'i:; ” I .
™ M [ ! -- o 4 » - FE T ) -7 e e
.. "'N v e @ = bl il Nve ! » - w5 - = -&“’ : °
e d 7@ Re- g v " J » Y “dBe- e ,m‘; { * 7z = ' 0¥ n.q®n = >3 2%
7z | ") ™ - P P ‘,:Z Z 1 1 - PR 1 P Z B ] P R
.y jm g e ? - L 4 Zz ! - - R P P o/m a4
™ n-qRe- Mo f s .’-'l( * - v-®e "".,.-t I's e " « TN 35N
« .l -l m B el et R bt l 1 n-yBn. g™ '3 3 J ‘l.. :
By o o e - - PR L P '3 u b - v.'n'..".s LR
P C IR | | ) 4 'I.‘: = — --.-_“,'=_._¢ .‘!-;J e - ®.gqm!
» : . ] X
s s - - " .m._‘m.-‘-l 2 e ns - [ P P .
. Jm "4 P = - w17 g q|m s Y o n - w-?
PP T P P4 i Z - - P eI Y . P4 u‘{ ? ,' .
Le K e L aad L ! w Y a-sMe- Y
3 ,h' = - LI b B i v l[ " L] o™ n.oim
Il P - - | Ma. B a.|® ! H -
n. B g o> « L - - AT el -wl & ! wle 4
w- B My (3 2 ! o o™ . |7y l! R
.;w..,-._‘f s "y n <Tn : “-qw!
w (W "4 2 's 3
4 hod -y ’:, 0'0,
i b 0
30N

JUAL- 20V
L-JAN THROUGH DEC

5W

29N

4 K.




DISTRIBUTION LIST |

NAVY PRIVATE & UNIVERSITIES
CINCLANTFLT (N37, N353A) FLORIDA ST. UNIV.
COMSECONDFLT LOUISIANA ST. UNIV. ‘
COMSIXTHFLT MASS. INST. OF TECH. '
COMNAVICE ORE. ST. UNIV.
COMSUBLANT TEXAS A&M UNIV.
COMNAVATRLANT UNIV. OF MIAMI
COMNAVSURFLANT UNIV. OF R.I.
COMPATWINGSLANT UNIV. OF WASH.
DIRNAVOCEANMET SCRIPPS INST. OF OCEANOGRAPHY
FLENUMWEACEN WOODS HOLE OCEANOGRAPHIC INST.

FLEWEACEN NORFOLK
FLEWEACEN ROTA

FLEWEAFAC

NAVWEASERVFAC JACKSONVILLE
NWSED BERMUDA

NWSED BRUNSWICK

NWSED CECIL FIELD

NWSED CHARLESTON

NWSED GUANTANAMO BAY
NWSED KEFLAVIK

NWSED LONDON

NWSED MAYPORT

NWSED NAPLES

NWSED PATUXENT RIVER
NWSED ROOSEVELT ROADS ‘
NWSED SIGONELLA

NWSED SOUDA BAY

OTHER GOVT.

NOAA/NODC
NOAA/NCC




LuRi*Y CLASHFICATION OF THIS PAGE /When Dara Entersd)
READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

L LM TY CLASSIFICATION OF THiS PAGE When Dete Entered)

“REPORT NUMBER 2 GOVY ACCE ~°-: RECIPIENT'S CATALOG NUMBER
SO0 SP1400-NAT hD—AO‘Sgw )

TITLE rqne S b tte) S. TYPE OF REPORY & PER OO COVERED

SURFACE CURRENTS
FAST CENTRAL NORTH ATLANTIC OCEAN Final

§. PERFORMING ORG. AEPORT NUMBER

Ay T WO/, 8. CONTRACY OR GRANY NUMBER(s)

Naval Oceanographic Office
NSTL Station, MS 39522

PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS

Naval Oceanographic Office

CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

April 1978

T3 NUMBER OF PAGES
14

[ MONITORING AGENCY NAME & AGDRESS(I{ different from Contrelling Office) 18. SECURITY CLASS. (of thia report)

15a. D!Ckllll'lCAﬂoul DOWNGRADING
SCNEDULE

I DISTRIBUTION STATEMENT (of ib e Report)

Approved for public release; distribution unlimited.

! DISTRIBUTION STATEMENT (af the abstrect entersd in Block 20, If different frem Repert)

) SUPPLEMENTARY NOTES

). XKEY WORDS (Continus on ruverae side If naceesary and identify by dlock number)

Surface Currents
East Central North Atlantic Ocean

[ A;llc? (Centinue en reverss side it necossary and idontily by block mmmber)

This atlas, and the series of which ft is a part, is computer generated
and automatically plotted. It makes available to the user the most recent
surface current data collected and will be updated whenever sufficient
amounts of data are added to the data file. This and the other atlases are
based on a vast quantity of data as compared to the previous manually-
compiled editions printed in the mid-thirties.

A

20. Conr.

The surface current information is based mainlv on ship drift, why
{s the difference between the dead reckoning position and the positicn
determined by any tvpe of navigational fix. This ditterence describes i
the direction and speed of the current.

0 (s 1473 eoition oF 1 nov 68 18 ossoLETER
. $/8 0102-014- 6601

SECUMTY CLASMPICATION OF THIS PAGE Dets ored)

SECYRITY CLASBIPICATION OF TiS PAGE(When Date Entersc

R i i S Nl O TR







