
O 
/. 

N.O. PUB. 799-CE 

no 

A 

"'.«1111^ 

SEA   AND    SWELL    CHA 

NORTHWESTERN PACIFIC OCEAN 

SOUTHWESTERN PACIFIC OCEAN^ 



1^——^^^w 

N.O. PUB. 799-CE 

// 

"'.Jni-m* 

AND   SWELL    CHARTS. 

NORTHWESTERN PACIFIC OCEAN 0 

SOUTHWESTERN PACIFIC OCEAN^      äEUEC^^ 

V MS 8 198!    1 



a 

Aooesalon ra£_ 
"StiS    ORAH 

DTIC TAB 
Unannounoed 
juatlflo»110 

By— 

AvallablUty Cod«»_ 
»vail and/or 

HBt    I   Special 

UNANNOUNCED 

:i'KINTl-:ii .11 VI-   !''■■ i   OCTOliKH  11)71, 

l mnrnmrmmm 
Jtopand tat jm.'   . {«iMMi . t»Uamm 

'•■'  I:; i - MI ' i i:',   in i ',siu.i: vrii! 

i M-l I. ! in   \ :i n  MI \ I:i  "i   :; 11  '. ' 

/£Z2 

..••/      /" 

1 

^^^^^^ 



SECURITY CLASSIFICATION OF THIS PAGE (Wh»n Dum Bnltfd) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

I.   REPORT NUMBER 

NOP-799CE 
2. GOVT ACCESSION NO. 

$±112 112. 
3.   RECIPIENT'S CATALOG NUMBER 

4.   TITLE (and Submit) 5.   TYPE OF REPORT « PERIOD COVERED 

Atlas of Sea and Swell Charts - Northwest 
and Southwest Pacific Ocean 

6.   PERFORMING ORG. REPORT NUMBER 

7.   AUTHORftJ B.   CONTRACT OR GRANT NUMBERS 

9.   PERFORMING ORGANIZATION NAME AND ADDRESS 

U.S.  Navy    Hydrographie Office 
Washington,  DC 

10.   PROGRAM ELEMENT, PROJECT, TASK 
AREA t WORK UNIT NUMBERS 

II.   CONTROLLING OFFICE NAME AND ADDRESS 12.   REPORT DATE 

1943 
I).   NUMBER OF PAGES 

12 
U.   MONITORING AGENCY NAME » ADDRESSCU <M//*r«)( from ConlroWnt Olllc») IB.   SECURITY CLASS, (ol Ihli nporl) 

Unclassified 

IS«.   DECLASSIFICATION/DOWNGRADING 
SCHEDULE 

I«.   DISTRIBUTION STATEMENT (ol Ihlt Kapott) 

Approved for public release; distribution unlimited. 

17.   DISTRIBUTION STATEMENT (ol tha mbatrmel mfttd In Block 20, II dltlartnl from Raport) 

IB.   SUPPLEMENTARY NOTES 

Reprinted by the Naval Oceanographic Office in 1963, 1969, 1974 
and 1976 

It.   KEY WORDS (Conllnua on tarataa alda II naeaaaary and Idanllty by block nimbar) 

Sea 
Swell 
Waves 
Winds 

Northwest Pacific Ocean 
Southwest Pacific Ocean 

20.   ABSTRACT (Conllnua on tavaraa alda It nacaaaiy and Idanllty by block ntmbat) 

Sea and swell  atlases  show monthly,  seasonal, or yearly charts, 
depending on data distribution.    Winds,   sea,  and  swell are  shown 
monthly;  persistence of waves and wave period-height and 
period-direction are presented seasonally. 

DD   t JAN 71   1473        EDITION OF I NOV 6B If OBSOLETE 
S/H 0102-0M'6e01 | 

»CURITY CLAMiriCATION OP THIS PAGE (Whan DM» Bnlatad) 



1J( 1 L^UI' IV' 

t;o' T 
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,1AM AHY 

Oklioi.-sk 

•  1 

mihi 
diinrii- ili' v.'urs I n:il  i.   M'411 Kicluatvi      Thi 

.-XBtniiH-d ihiwHUKhl* lr 
v»uunh. I hi p.'ngraiJhK-ii iiomlini,, I In [KTi-fiilaK^ (>' n 
AM> SWKl.l W'Kfil MAI'I Slll'ARATKM ANt'- 
THI SAMl fHAin Full THI fuN VKN'M-A :'!■ 
I'll:! t"TUl\  (H   Si.A AM' KWta.l   AS WKI.l   AS 

I'llKVAiUNG SEAS. SWELLS AM) CALMS 
thif. chart  ha«, lifn- rimi|iili'ii Irnn   nlmcrvalmm nmrti during th> 
ItffiPi  i.   und ineladim ""  VP«

-
  I'1-'     th'  miijont> of ih, »bic 

Thi i'i'i.iiiii>pr»|ihH  i iffii-i  ha^ dhowi, all mlormutinii Hi 

lini:  Hi.   ri'tiululm   c 

iffic.   tla^ BhlK 
/ruphical |jr 

■mt h'-ci   taken 
i'Vfi alight, and 

i lalai-  imtiri-Miii: unir 
if lh( mlnrmati'iti lof any givpu am. cnnHidr" t hi numln-- uf nliBPt 
irr-rlim, and I h. adjamit rfflH* THI' r, )M ITTATIdNS KlUl HhA 
Al.THOiiCJH THI CnMHTIONS F(tH BdTH AUI- SHi'WN ON 

(il THf nsi:K II SIKM'UMli- rMJKHSTiifHi THAT THF 
THI   C'liNIHTIONf; INHKK THOSF DIKPXTKiN'S WILL NOT 

Mii^SAKlM   HI   IDKN'TICAi   AT AN'Y  (;I^■^:^   TIMl- Oil   I'LACK 

METHOD OF PRESENTATION 

The MtTixwf of thi» rh«rl if. Ui Bhnw hiitli frraphictllv and with fiKiiret.. by vntmni- (if an eipht jKunt doutilc nmtr. unnted 
iti l.l»ck the rhararier of the nemo «nd Bwell^ thai have jiri-vnl«! within ihf «re« dullmed at) the brown tiaat THt SEA 
rONIHTlONS ARE HEPRESENTEU BY THF LICHT LINK ARROWS AND SLANTING TYPE WH1LF THF 
SWF.L1 CONDITIONK ARE REI'RESENTEH BY THE HEAVY LINE ARROWS ANP VERTICAL TYPE, N..«mm 
in ithown whPT, the jierrpiii of diremon i« le«* than 7 Hi inBiancftt- where the mimher of (ibaervaiiont= in «n\ direction ti- lh 
or over hul th« iterreni of directmn it. leats than 7, Ihf coiuJltiOöB within that direction may tw shown in the unual mannt-r 
without ihfamiw Thr amtwf- point in the direct »int. toward which the aea» or «welln mow The lemtlti of the arrow 
meaJiured from thf center mark when idaifd or the attached nrali and the numeral at the tail ot the arrow (rives thi- 
nutnbiT of tim«. in each VX* obaervationt- thai the de«« or swells have h^en nicvm» from or near the (riven point In mutanres 
where the full lenjrth of the arm* cannoi I««' ahown. ihr «haf 1 tt. ahortpn«! af much ai- neccBBarv and the true t>erpent at the 
tail uf ihi arrow IH placed in parentheniii 
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XORTllWKSTKIJN    rA( IFIC    OCEAN 
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FEHIUARY 
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PKKVAII.INt; SKAS, SWKM.S AND CALMS 
Tuitjon Hhnwn or 

he ltc.';irHiKra[>hi 

ira 1032 la 1Ü40 

i his 
(Hfir 

Ua 

The 

■i'ii rcmi|iili>il friuii (iliiM'rval 
ii'ludiDK lh.. yciir 1!M !, llir- 

utiv durin« the rinmlli liy (he rfiHpiTuHitjt 
ty at Ihi- uhs.Tvat,t.riB having \»-i-n liilu-n 
formal urn in ils filcB. KnWcviT MiKhl. and 

iiii.il (ho 
.MH.lheK. vain 

AND SWKI.I, 
THK SAME < 
HIRKiTinN 
NKCKSSAKIT 

criilthic Office haaflhow« M mfor 
*hiTc tin- uumbiT »f obBtTvaliiii» is mnall ill'- uraplnral pr.-Hcnlalinn will rtmwy u tnlm> iniproHNiun aniat» 
■uxMy. In i-valUBting ,h'' rcliubilily at \hi- infurmation for imy Kivt.ii area i-tmnUli-r ihr numWr nf a\rsvt- 
tjraphical pnailiim, ihr fHTCt'ntagOB of dircclion and Ihr ailjafcni FOHPH. 'I'lIK COM i'UTA'I'K INS i'OR SKA 
WKllK MAUK SKI'ARATKl.Y ANDALTHüUfiH THK CONDITIONS VOR HOTM AltK.SHOWN ON 
HAKT FOR THK CONVKNIKNCK OF THK USKR, IT SHOULD UK UNDERSTOOD THAT THK 

OF SKA AND SWKLI- AS WKI.I. ASTHK CONDITIONS IJNDKR THOSK DIRKCTIONS WILL NOT 
,Y UK IDENTICAL AT ANY GIVKN TIME OR I'LACE. 

METHOD OF TRKSKNTATION 

Thi- [nrpose nf thin chart i.s to «hi>w both graphically ami with fifrureH, liy means at an eiftht point double roae, iirinttnt 
in iilark, ihe rhararti-r of theseiusnd awt'll« that hav« jircvailod within the areas outlined on the brown base. THE SEA 
CONDITIONS ARE KEI'RESENTED BY THE LIGHT LINE ARROWS AND SLANTING TYPE. WHILE THE 
SWELL CONDITIONS ARE REPRESENTED BY THK HEAVY LINE ARROWS AND VERTICAL TYPE. No «prow 
in slinwn when the percent of direction iit lesa than 7. In inxtanccH where the number of observationa in any direction in |ft 
or over but the iiercnt of itirectiun IK less than 7. the comlittuna within that direction may I« shown in the usual manner 
wuhoul Ihc arrow. The arrows point in the dircetiuna toward which the aeas or swells move The lenirth of the arrow 
measured from the center mark, when placed on the attached scale and the numeral at the tail of the arrow, (tives the 
number of limes in each KM) observation» that the seas or awells have been movinst f nim or near the given point. In instances 
where ihe full leiiKlhuf the arrow cannot be shown, the shaft in shortened as much as necessary and the true percent at the 
tail of the arrow is placed in parenthesis. 

When the percent of direction in IS or over, the conditions within the direction are shown alonit the shaft of the arrow 
in percentaiie of low and metlium seas or swell«, the first figure from the center is always the percent of low. The percent 
of high sean or dwells within the direction is the remainder of the percenlatce. When the percent of direction is leaa than 
IB but more than 6. the conditions within the direction are shown by the letter L. M. or H (meaninii predominately low, 
medium or high) beside the percentage figures for direction. The condiliona of seas and swells (low. medium and high) 
within each direction, are defined aa follows: low sea» or swells, those of amouiits 1 and 2; medium aeaa or swetls, thoae of 
amounts 11 and 4: high seas or swell), those of amounts 5 and above, 

The number of obsrrvationa for sea is shown in Ihe upper left hand corner of the area and the percent of calma for 
those obnervatiorN in the upper right hand corner. The number of observations for «well in shown in the lower left hand 
corner of the area and the percent of calms for those observations in the lower right hand c 

For example—The attached ivse should be read as follows: 

Sea calculations (light line arrow.) were based on 178 observations of which 8 per- 
cent werecalms: 14 percent were from the southwest and predominately medium; 
HI percent were from the west, of which &fi percent were low and 36 percent were 
medium; 17 percent were from the northwest, of which 67 percent were low and 3a 
percent were medium; 7 percent were from the north and predominately high. 

Swell calculation': (heavy line arrow) were baaed on inobaervationsof which 
H percent were calms; 7 percent w«re from the east and predominately medium: 13 
percent were from the southeast and predominately low; 26 percent were from the 
nouth of which 33 percent were low and 67 percent were medium: 17 percent « 
from the southwest, of which GO percent were low and 60 percent were medium; 13 

nt were from the west and predominately medium: 8 percent were from the 
northwest and predominately high. 
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SKA AND SWKLL (HART 

MARCH 

PitKVAU.lNti SKAS. SWKM.S \NII CM,MS 

/ 
/ 

,/ 

„1.. toniiE II 
iv »I il I« o 

. I'M" '111. . Im id 

All.- 111. , uil! n.n 
' i f ■ hl.n I I..I 

Tin-: 

..> u nil*.- im 
nsiil.-r th.. mi 
IMI'I TATKi 

.,f i.lwr- 
Uil SKA 

r«;imiM.r|  , hunnivrhlv.      In  .■v.MuM irit!  tltf  n HuWIil 
vufnili-.llK-KfiiKniv.lnfal |it.Mi1i'in, ill.-in-rr. iiiiiK.^ .if ,In.■.■li.m i.n.l Mi.^xlj... 
\\\\  sWKI.I, WKHK  MAIM, SK I'ARATKI, V  AND A l.Tllf lltill TIIK n.MUTH'NS Hilt  IKITH AKIlSllMWN  ON' 
Till    <\\\Y.  CMAkT  I'tlU TIIK  CnN'VKNIKMT- UK TIIK I'SKK, IT SllnlTJ) UK KNUKKSTnilli  THAT TIIK 
IUUI-.I '| KIN UK M-.A AND SWI-1,1. \S W Kl .1. AS Tl! I: CuNlHTIONS 1 NMKR TllUSK  DlKKmnNH WM,I. NdT 
NKtT.SSMllIA   HK  IIIKNTK'A!. AT ANY   (ilVKN TIMK OK I'l.Al'K. 

MKTH(M) OF PRKSKNTATION 

Th«- [Hin««*-"f this rhan IM to HIKIW both «rmihicBlty ami with fitrun-s. hy mean« nf an .-i^lit j.miit duuWe nm1, jirinifil 
in hlark thi-rhararttT «if th« wa« ami awclls that have iirevaiM within the areitH nullim-d on llw hniwn baw. THE SKA 
CONIHTIONS ARE KKI'HKSKNTKD BY THE LIGHT LINK AKKOWS AND SLANTINd TVI'E. WHILE TIIK 
SWELL CONIHTIONS AUE KEI'HKSENTEl) BY THE HEAVY LINK AlllloWS AND VEHTICAL TYTK. No armw 
IM shown whon tht- [«-rrpnl ..f dlM-Clion ia h-aa thati 7. In instam-rs wh.-rc lht> tuimhcr of olwcrvations in any (lirerlii.ii \» \% 
ur ovtr hut the jn-nvnt of ihrfctiun i« U-SH than 7. the rundnions Within that ilin-cthni may be »hnwii in tin- usual manner 
without th«' arrow. The arrows [uwnl in tht' dinrtions toward which tlrä srus or BWPIIH niovi- The lenidh of the arrow 
mrasured from the renter mark, when placed on the attache) scale and the numeral at the tail of the arrow, Kives th.- 
nunilMT of limes inea^h ]IMI ohserMili-ms that the seas or HWCIIH tiuve tiecTi inovintr fr.iitmr near theKiven iioint. in inHtnnrfs 
when' the full length of the arrow i-annol lie shuwn the shaft is shortened us miieh us necessary and the Inn- percent at th« 
tail nf the arrow is placed in parenthesis. 

When the percent nf direction ui l.'i or over, the comlilions within the direction are shown alonir the shaft of the arrow 
in perceniatre of low and tnedmin seas or swells, the first figure from the center is alwavs the percent of low. The percent 
of IIIKII seas or swells within the direction is the remainder of the percent a«*. When the percent of direction is leas than 
I;> hut more than fi, the conditions within the direction are shown l>y the letter L. M, or H DneaninK predominately low. 
inedium or hi/hl lieside the p.rcerilatfe fiRures for direction The condilions of SHM and swella (low, medium and hiirhl 
wilhin each direction, are defined as follows' low seas or swells, those of amounts 1 and 2; medium aea« or awella. thoaeof 
amounts 11 and 4. hlKh seas or »well«, those of amounts 5 and alsive. 

The numlH-r of observation« for sea is shown in the upper left hand corner of the area and the percent of calms for 
those observations in the upper ritthl hand corner. The numlier of observations for swell la ahown in the lower left hand 
crner of the area and the percent of caltna for those observations in the lower ritfht hand corner. 

For example- The attached rose should be read as follows 
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Sea calculations iUghl line arrow i were baRcd on 17H »faservaUnni of which 8 per- 
cent were »alms: 14 percent were from the southwest ami predominately medium: 
:U percent were from the west, of which Gn percent were low and JMi percent were 
inedium; 17 percent were from the northwesl, of which tiT percent were low and !KJ 
percent were medium, 7 percent were from the north and predominately hiirh. 

Swell calculations (heavy line arrow ) were baaed on 117 obaervations of which 
x percent were calms 7 percent were from the east and predominately medium; 1:1 
percent were from the southeast and predominately low; 26 percent were from the 
nouth of  which I«  percent wire low and 67 percent were medium; 17 percent were 

i the southwest, of which SO percent were low and 50 percent were medium: V.i 
percent wer« from the west and predominately medium; K percent were from the 
northweat and predominately hitfh, 
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NOKTII WESTERN    PACÜEIC    OCEAN 

SEA  AM) SWELL (HART 

APRIL 

PREVAILING SKAS, SWKLLS AND CALMS 
tifortnaiion Hhuwn tin ihin rhart ha» t 

■ of the nri-anoKraphic Ofticr In anil in 
■am l»;tJ In li(4(l itirliiBivi'.    The 0. 

■ areti whcrt' the IIUMIIKT nt OIISITV; 

i|il]r<l from olmiTvalionH 
'ludiriK lh<' yrar 19-1.!, (he maj 
'iinotfxphic Olfifc hai Rhiruri a< 

imall (he Krajjliintl iinwii 

mid«1 duriiiR I hi' mtinth liy ihc ciiDin'ralinit 
ty of the [ihHiTvationH having bron taken 
nfornialiitn in il« filt's. hnwcvcr «li^hl, and 
tion will riinvcy a falni' impn-wmm unltsa 

rxainim'd Ihoroughly. In cvalualing ihc ri'liahilify "f the information fi«" any given area I'linflidcr ihr nutnlKT nf DI'IKT- 

va1uins.lhi-K'<iKra|ihical posilion, HIR [if.m.ntaRi'sof diriTtinu and (he adjaci'iil rowif. TilK COMPUTATIONS KOR SKA 
ANH SWKI.I- WKHK MADK SKI'AIIATKI.Y AN1> ALTHOUGH THK ('(iNDITIONS FClIl BOTH ARK SHnWN ON 
TMK SAMK CHART KOR THK CONVKNIKNCK (IF THK IISKR, IT SHOULD BK UNDKUSTOOl) THAT THK 
IHRKCTION OF SKA AND SWKL1, AS WKI.I. ASTHK CONDITIONS I'NDKR THOSE DIRECTIONS Wll,l, NOT 
NKCKSSAUII-Y BK IDENTICAL AT ANY GIVEN TIME Oil PLACE. 

METHOD OF PRESENTATION 

The purptMP of Ihia rhart is to »how hoth ifraphicRlly ami with fiifurvs. Iiy rTicans of an eiffhl pnint douhlc rmu1, |irinli-d 
in hlai-k. the ch»rarter uf the »<'«» and SWI-IIH thai have prevailed within I he areas outlined fin Ih'- brown haw. THE SEA 
CONDITIONS ARE REI'RKSENTEI) BY THE LICHT LINE ARROWS AND SLANTINO TYPE, WHILE THK 
SWELL CONDITIONS ARK KEPRESKNTEIl BY THK HEAVY LINE ARROWS AND VERTICAL TYPE, No armw 
m xhiiwn when the percent of direclinn in IPBH than 7. In instance» where the number at obaervationa in any directinr in IS 
or over but the percent of direction is leaa than T, the cundilions within that direction may he shown in the uaual manner 
without Ihe arrow. The arrows point in the direi'tienH tnward which the Bean or »weih move The length of the arniw 
nieanured fn>m the center mark, when placed an the altacheil ncale and the numeral at the tail of the arrow, (rivefl Ihe 
number of times in each UK) observations that Ihe sea« or swells have been mnvinK from or near I he Riven point. In instances 
where the full leoKlh of the arrow cannot he shown, the shaft is shortened as much a» neeeasary and the true percent al the 
tail of the arrow is placed in pan 

When the percent of direction is 15 or over, the conditions within the direction are shown alonjf the shaft of the arrow 
in percentaite of luw and medium seas or swells, the first figure from the center is alw ays the percent .if low. The percent 
uf hiirh seaa or swells within the direction is Ihe remainder of the percentage. When the percent of direction is leas than 
Ifi but more than *i, the condition» within Ihe direction are shown by ihe letter I,, M, or H (meanintr predominately low, 
medium or hitch) benide the percentage figures for direction. The conditions of aeaa and swells How, medium and high) 
within each direction, are defined as follows' low seas or swells, those of amounts 1 and 2; medium seas or HweitB, those of 
amounts :t and i; high seas or swells, those of amounts 5 and above. 

The number of oboervationa for sea is shown in the upper left hand corner of the area and the percent of calm» for 
those observations in the upper right hand corner. The number of ohservfttiuna for swell is shown in the lower left hand 
corner of the area and the percent of calms for those observations in Ihe lower right hand corner. 
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I'HKVAIIJNC SKAS. SWKL1.S AND CAI.MS 
ii,,. 

.A-., rvi rn H( ih-' nrrjui.iur^hir nfi,,-,- t„ IUKI jn.-lmiing ili.< ymr mi". 11>.   rri'.i)Hini>  nf il IwrvalittHH h-A\hw. >>'• n hik.'ii 
(lurmK tln-y.-ws llMJ h. ri Itmv!-.    'l-hi-'H-.-Jl(1i1Kri||.llti'offi^. 1,;.« ■äh.w« „11 inform .ti in iiMfih*, I...«, v.r sli^lii. ;.r,-l 
in  KHVM-  arciS  Ah! rr  Ih.-  utimtMT  .i|  olmrrvati^ns  is sindl  llir Knifrhi-'ill  tiri's.'til lit inn  will  M.HV.'V  :I  EHIHI- inii'r.'ssinn  IK.I.-aa 
.■vinmi.rl i li..r,,lu;lilv.     In .■vjilliiil itiK H»' r.-laihililj  <i( ill.   ml.xniui n.n  (nr iwy civu arcH .-nnsidir ihr niimli.T i-f nl^.-r 
VH i«. lhfWi.Kr.t}!lürill [„.silmn, t IH- |..T.-.III ;[,;.■> ..I (lin-rhni, und tli.. i.iljii'vnt ff.H.-a.    TIIK  ('OM ITTATIDNS   KnK  SKA 
ASM  SVVKI.I   \\ I :!{!■:   MA hK SKfAUATKI.V AM) Al.'l HlM'fJM THV. CdMHTTdNS hi t\i  HOT II AKK SNOWS  (.\' 
'i iIK sAMl-: ill WIT i-iiH rm-i I-OWKMKV-H OK TMK I'SKH, rr sunn n HK MMtKii.sToon -rn VT TIIK 
1U HIH THIN OK Si- A  \\]i S\\ KM, AS WK.M. AS TDK roMilTloNS I \|iKK TUo.sK  DIHKt TloNS Wli.l. NOT 
NK'  I.SSAIUI.V   HK  IDKNTICAL AT ANV CU KN TIMKnK I'l.ACK. 

/     '. i 

MKTHOD OF I'KKSKNTATION 

tis uf an vighl  |iciint ilnubk- Ttii' purpoHf; uf this rlmrl is to Nhuw Ixilli ifrai'hu-ally unit with fikriirfs 
in Mark, Ihp i-harartt-r <>f ih« mm and swells thai tiave |>r<^aili><l willun Ih« areas »ullint'il c-n Ow liniwn liasc. THE SKA 
( ONDITIONS ARE KKI'RKSKNTKI) HY THK l.ICHT UNE ARROWS AND SLANTING TYI'K. WHll.K TBK 
SWKLL CONDITIONS ARK KKl'KKSKNTKD HY THK HKAVV l.INK AKHoWS AND VERTICAL TYPE. Ni.wmw 
\H shown when ihf iKTi-t-nl uf ilin-rtion itt U-HS than 7, In mstam-cM when- Hie numljcr of «hpcrvationH in any ilirtftiim ia U> 
i-r over but I he perefnt of direetiuti is less than 7 ihe i'onililions w.'hm (hut dlrectinn may Ix- «hciwn in the UHUHI manner 
without Ihe arrow. The arrow« inunt in the directlon.i lownrtl which the „cas or Mwelln move The IviiKll» of the arrow 
mettsureil from the eenler mark, »hen iilncil on ihv nMached srale and the inimvral at the tail uf the arrow, tfives the 
number of limes in each UMJ obuervaliuriH •hat the was or .swells have heen moving from or near thfK'Ven point. In inslancea 
where thi' full length of the arrow . «.'.iot he shown, the shaft is shortened as much as necessary and (lie true jiereent at the 
tail of the arrow is placed in iiarentheM». 

When the pereetit «if direction is 15 or over, the conditions within the direction are shown «luntf the shaft of the arrow 
in (lercenlaire of tow and medium sean or swells, the first fi|rure from the center is always the percent (if low. The percent 
of hiith seas or swells within the direction is the remainder uf the percentajte. When the percent of direction is leaa than 
Ifi hut more than ti, the cnirdUiona within the directmn ire shown hy the letter I„ M. or H (meaning pn>domirately low, 
medium or hitfhl beside the percentatte fiKurea for dmi-ticin. The cunditions of seas and awell« (luw, medium and hi(rhl 
within each direction, are defined as follows low sea1, or .swell:. those of ainuunts 1 and 2. mediutn fleas or .swell«, those of 
amounts H and 4; hijjh sea« or swell«, those of arno^ils .'i and al.wjve, 

T)ie numtier of observations for sea is .miwn in the upper left hand corner of the area and the percent of calms for 
those observations in the iippcr riitht hknd corner. The numlier of ohservationa for swell is shown in the lower left hand 
corner of the area am! the pen -nt ns fur those observalionH in thi 

For example   The attached r 

wer ritrht hand corner. 

should be read as folio 

—r. ')K' ^ ' M 

Sea calculations iliyhl line arrow ■ were based on 1"M observations of which « per- 
cent wereruliti.-, 14 percent were from the southwest ami predominately medium 
U percent were from the west, of which iiS percent were low and 36 percent were 
medium: 17 jiereent were from the northwest, of which 67 percent were low and :U 
percent were medium: 7 percent were from the north and predominately hinh. 

Swell calculations (heavy line arrow] were based on 117 observations of which 
K percent werecaltns 7 percent were from the eact and predominately medium: 1:1 
percent were from the soulheast and predominately low; 26 percent were fn 
aoutn of which üü percent were luw and 67 percent were medium; 17 percent were 
from the soiithwesl, of which .'■<) percent were low and 50 percent were medium; II 
jiereent were from the west and predominately medium. B jiereent were from the 
norlhwesl ami predominately hitrh. /^      ;f 
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NORTH WESTERN     PACIFK1    OCEAN 

SEA AND SWELL (HART 

JUNE 

PKKVAIMNG SKAS, SWELLS AND CALMS 
hnwn on this rliurt hai l«n'ii ruriipilrci fr-nn nlisiTviil ii.nH mudf duriii« thf mrmth hy I he i'rii.liiTarinn 

.' Drcamwraphic Office to und hi-ludiriK lh.' y.-ar VMl, the rnaji-rily nf thi- itlm-rvMiirm having Uftm rakiTi 
r« I!t:i^ to 1940 inrlusivr.    Thf OccarnrKrniihic Offi 
wniTf Ou' nurnbiT (if oiiBPrvaliurm in Hmall Oic Kraithical prciSfntallon will rtiiivcj ti fahr imtirPfwffHi II'IIIBH 

miKlily. In rvalu.'itiR ihr rHial)ilily of ihr information for any givt-n urea r nnsi.i.r \Wv rmmhrr .if otwir- 
.Kraphira! position, (ho (uTr-'iitaK.'s of dim-liun and the adjar.'nl rows.   THK COMITTATKms FOK SKA 
WKKK MAOK SKI'AKATKI.Y AND AI.TIfOlT.H THK ('ONDTTInNS KOU HuTH ARK SHOWN' ON 

CHAItT FOK THK CONVKNIKNTK OF  THK USKH, IT SHOIM) UK UNOKKSTdOO THAT THK 
OF SKA AM) SWFLI, AS WF.U. AS THK CONniTIONS l'NOKR THOSK OOtKCTIONS WIIJ, NOT 

HK IDKNTH'AI-Al  ANY 01VKN TIMK OR PLACK. 
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METHOD OF PRESENTATION 

The iiurpoac of thin rh»rt i« I« HIIOW both irraiihirally anil with fiirtirt-H, by means at an «'iifht iMiint double row. iirinlwl 
in black, the rhararter of the Bean and «wells that have prevailed wilhin the areas uutlineH on the brown base. TlltJ SKA 
CONÜITIONS ARB REPRESENTED BY THK IJfiHT LINE ARROWS AND SLANTING TYPE. WHILE THE 
SWELL CONDITIONS ARE KEPRESENTED HY THE HKAVY LINE ARROWS AND VERTICAL TYPE. 
ia shown when the |terrent of direction is less than 7. In intttanres where the number of ottaervations in any direction is lä 
or over but the perrent of direelion in less lhan 7. the ronditiims within that direction may be shown in the usual manner 
without the arrow. The arrows point in the directions toward which the aea» or swell» move The lennth of the arrow 
measured from the center mark, when placed on the altached scale and the numeral at the tr.il of the arrow, (rives the 
number of times in each KHI observations that I he KCBS or swell« have been movintr frtimor near thettiven point. In instances 
where the full lenirthof the arrow cannot be shown, the «haft is shortened as much OB neeeasary and the true percent at the 
tail of the arrow is placed in parenthesis. 

When the percent of direction is 15 or over, the conditions wilhin the direction arc shown alonit the shaft of the arrow 
in percentaife of low and medium seas or swells, the first fijrure from the center is alw »ys the percent of low. The pi 
of hiich seas or swells within the direction is the remainder of the percentage. When the percent of direction is less lhan 
15 but more than ti, the conditions within the direction are shown by the letter L, M, or H (meanintt predominately low. 
medium or hitch) beside the percentaire fiirures for direction The conditions of seas and swells flow, medium and hijthl 
within each direction, are defined as follows: low seas or swells, tbo.ie of amount» 1 and 2; medium seas or swells, those of 
amounts 3 and 4; hiith seas or swells, those of amounts 5 and above. 

The number of observations for sea is shown in the upper left hand corner of the area and the percent of calms for 
those observations in the ui'per right hand corner.   The number of observations for »well is shown in the lower left hand 
corner of the area and the percent of calms for those observations in the lower right h ind corner, 

r example—The attached rose should be read as folli 

Sea calculations (light line arrow) were based on 17H observulionsof which H per- 
cent were calms: 14 percent were from the southwest and predominately medium; 
;il percent were from the west, of which 55 percent were low and 36 percent were 
medium; 17 percent were from the northwest, of which 67 percent were low and 33 
percent were medium; 7 percent were from the north and predominately high. 

Swell calculations (heavy line arrow) were baaed on 117 observations of which 
H percent were calms: 7 percent were from the east and predominately medium; 13 
percent were from the southeast and predominately low; 26 percent were from the 
south of which 33 percent were low and 67 percent were medium; 17 percent were 
from the southwest, of which 60 percent were low and 50 percent were medium; 13 
percent were from the west and predominately medium: K percent were from the 
northwest and predominately high. 
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NOirniWKSTKIJN     PACIFIC    (MEAN 

SKA  AM) SWKLL (IIAHT 

JULY 

PliKVAIIJNC SI'HS, SWKLI.S AND CAlAIS 
Tfl,.  inforni»lio.i rf..i*M  ..f,  lIlisMlBrl  ha« l,rrn .■UIMIMII.I  fr..Tii nl.s. rval ions  WVitiJc .hiring Hi- Hi..nMl  l.y  lh(M piralinK 

r^hs. r., rs uf thr idvuMr.i;! ..ph i'- nftirr In uml inrliuiiun tH.' y.-iit 194!, IK.' truj-.rily nf Ihr i.iliwTviili.iiiN hnvitig lifi'ti Utkvn 
.JuririK rh<> yn.rs liffJ h. HMO iti'-liiHiv.' Tb-Of..|in.>t!nnitm' nffi'.'iius slmwri nil infarmHtton in ilsfih^, hr.»-i-V.THii^l, .mil 
in aniiM. »mis whi'r.' ill.- riUMil"T i.f nljS.TvaUiiTiS is SHilllI Ih^ uni^lii^al prrscnlid i<.ri will coriVfy a fills.' [tttj^fSSiaii unl.-sn 
rviinun.'d Ih-.n.UKhly. In i-vuluiitin« Ww r.lml.ilit v of Mir iiifnrnialif.il fur liny Klvcn Jin-u rnmid.T I hi' nunvli.r nf ..IJH.T 

valinrw. ih.KM.K'iM'hi'-a! [.n^it i-m, 1 h.'por-i niaK.'s ,.f .lir.Tlir.n and lh.-adjamil n.H.-H. TIIK CUM I'l ITATIOSS KflR SKA 
Wli SWKLI, WKKK MADH SKI'AUATKI.V AND Al.TlHUKIH TIIK cnN KITH INS foil IKiTH ARKSIInWN ON 
T11K SAMK CUAKT FUR TIIK CitNVIAI KNi K OK 'IHK I'SKIt, IT SHOI'I.I) UK I'N DKFiSTooD THAT TIIK 
DIUKi'TUlN OK SKA ANI> SWKLl AS WKM. ASTilK roNDITloNS l)NI»KK TIIOSK IUKKCTIONS \VII.I,;,t)r 
NKCKSSAIUI.Y UK IHKNTICAI, AT ANY GIVEN TIMK (IK I'l.ACK. 

MKTHOO OF I'KESKNTATION 

The purjMiKi' ..f this rharl is (<> show batll trraiihic-ally ami with fitrurfs, by means "f an cJKht peiM ifcmtote ttm. iirinl.-d 
in blBck tlic.haracliTt.f thf up«« and swi'lls lhat have l.n-vaiM within the ar.-a« outlim-d on ihe hn.wn hase. TIIK SKA 
roNinXlONS AUK KKI-KKSKNTKI) MY THK l-ICHT I.1NK AUKOWS AND SLANTING TYI'K. WHILK TIIK 
SWKLL CONDITIONS ARK KKI'KKSKNTKI) HY TIIK HKAVY MNKAHKOWH AND VERTICAL TYI'K. N«armw 
is »h.iwn when ll ■• pcrc.'nt of rlirtviion in ICSH llian 7. In inwtam'PK when- the nutnhcr of oliHiTvalions in any diri'dmn [a Ifi 
m over hut the iicm-nt of dirffliun is less Ihun 7, iln-i-onditioris within thai diiwliim may IJV shown in thfusiml »iBimi'r 
without the arrow. Tin- arrows itoint in Ihf dircctiiniH toward which Ihf Ufas or swells mnvc The loriKth of the arrow 
mrasur^l from the i-vntt-r mark, when iilan-.l on the atlarhfd sraN- and the mimcral »I Ihe tail of thf arrow, KIVCS the 
iiLimlKT of limes incnrh IlH) ob^-rvaliuns that Ihe seas or swi'lts hsw l«'cn niu\ in« fnmior nrar the tfiv.'n point. In instancoH 
wh.-re thv full lenKihuf iho arrow tannul be shown, iht-shaft in shortfni'd as much as ru-ienBory and thetrufe inTct-nl at the 
tail of the arrow is plnt-cd in parvrthcim. 

Whi'ti the iHTft'nt of direct iin is l.r. orover, the iimdi lions within the direction are »hown alon« the sha't of the arrow 
in percfiitairc of low and medium HCBH or swells, the first figure tmm Ihc center in always the jiercent of low. The percent 
of hiKh »eas or swell« wjlhin the direction U the remainder of the percentatte. When the iiercenl of direction is U-w than 
15 Iml more than ti, the condilions within Ihe direct .)n are shown hy the letter L, M. or H (meaninK jiredtunitiBtety low. 
medium or luirh) beside the per<( ntajfe fitturpH for direcliun, The conditions of seas and «wells (low, medium and hisrH 
within eacl, direction, are define.! as follows: low seas or swells, I hose of amounU 1 and 2; medhim «eas or swell«, those uf 
aniounl» 'A and i. hiith seas or swell«. thoHCdf amounls h and above. 

The number of ohnervalioriB for «ea i« shown in the upper left hand corner of the area and the percent of calma for 
those observation« in the upper rijjht hand corner. The miml>er of observations for »well i« shown in the lowt- '^ft hand 
corner of the area and Ihe percent of calms for thuse observation« in the lower rifcht hand corner. 

For example- The attached rose should be read as follows: 

Sea calculations (liitht line arrow' were based on 17Hobservationa of which H per- 
cent were calms. 14 percent were from the uouthwest and predominately medium: 
HI percent were from the west, nf which 55 percent were low and 3(i percent were 
medium; 17 percent were from Ihe northwest, of which «7 |>ercenl were low and 33 
percent were medium: 7 percent were from ihe north and predominately hink 

Swell calculations (heavy line arrow) were based on 117obaervalionBof which 
H percent were calms: 7 percent were from the caal and predominately medium; H 
percent were from the southeast and predominate^ low; 26 percent were from Ihe 
s.Jiilh.of which :« percent were low and 67 percent were medium; 17 percent were 
from the southweHt. of which 50 percent were low and 60 percent were medium; Vi 
percent wer- from the west and predominately medium: H percent were from the 
norlliwe«t and predominately hitth. 
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PIIKVAILINC SKAS. SWKLLS AND CALMS 
I'll.   inform:ilii»n Bhiiwn 011 ihis rlmrl baa bi-fti citmiHM rnim dlisf-vmiiniH »mdc durinn ihr nnjnih by ihr f«<i|wniiiint 

..l>s. rwis nf 1 ti.' Ot'<'uniiKrii|ihl<' Oirii-p to and inrliKiiriK I hi' yrur \M'. iht' m:ijiirity of ihr olimTViilkina huvint; 1 11 laki-ti 
.lunm? ihvynirs \'XV2 In I'M!) inHuHivr. Thi. (lrt.niH»Kra|ihii'(Iffitf h«R shriWii all infornmliim in ilnfJl.-s, hnwpvtr Blight. and 
,11 surTin IUCW whiT.. ihr mirnljiT ri( otiBi'rvnliiuis ic small the K"""!'''!!"!! priwnl stl ion will rntivry a falsi- iiniinwmm unlfR« 
i-xanvttK'd ihornuilhly.     In rvalualinK l)"' ri'lial>ili'y of Ihr infurmal ion for any givi'ii area mmidrr l^c numhrr of olinrr- 
va is.lhr K'-"ltrn[ih-ical p«H*iliim, ihn [irm-nl ag-'M .it dirfi-tum and 1 hr adja.-nil tnitPa.    TWK ('OM ['UTATIONS FOU SKA 
WD SWK1.1, WKKK MADM NKI'AKATKI.Y ANIJ AI/I'lK PlICIl THK CONDITKINS KOK HUTU ARK SHOWN ON 
THK SAMK CliAkT Poll THK CONVKNIKNCK OK THK USKH, IT SttfH'I.t) UK tlNDKRHTOOI) THAT THK 
IltUMTItlN OK SKA AN 11 SWKLI. AS WKI.I, AS THK CONIUTIONK UNDKll TIUtSK Dl UKl'TIONS WILl, NOT 
MICKSSAKII.Y   Ht; mKNTlCAI, AT ANY CU'KN T1MK (111 I'l.ACK. 

MKTMOI» (W ritKSKNTATlON 
The jiurposc of this i'han is In rvhnw Imlh irra|ihii-ail> and wrlh fnfiiros, liy Dii'ans of an fiirhf [imnt douhli- nw. jinnU-d 

in blick, IherhararnTof the (H^BS and swrlla lhnt haw prrvailcl wjllnn (hi- art-«!* oiitlmi'd un 11n' l.rown has.-. THE SKA 
CONDITIONS ARE KKl'KKSKNTK» HY THK I.HIMT LINK ARROWS AND SI.ANTINi; TYPK. WHII.K THK 
SWK1.1. CONtHTIONS AUK RKl'KKSKN TKI" HY THK HKAVV LINK ARROWS AND VKKTICAI, TYI'K Nu arm« 
in shown vihifn tin' iH'rrcnt of din-i't urn is Irs. than 7 [11 instaiirr.-, whcFf the nuiribcr uf iihscrvatKins in any dirrrlmn tu V> 
or over but the iiermil "f dirr^iion is less than 7. ihr conditions within lhai ilirertion may he shown in Ihr usual mannrr 
without the arrow. The arrows p.omt 111 thr .linriions inwanl wlnc'h ihr sras or swrlls nwm- The Ipngfli of the arrow 
nieasuri-d tnm 'Hf Dtilrr mark, when iilar.it on thr atfaelied s.nlr ami ttte numeral at Ihr tail of thn arrow, Kites thr 
number.! limes mra' h K") i.bser\ at mns that ih.'s. a-, nr ^wi-ll-, havr IMTFI itii.Mnjt from or near ihc HIV.TI point In mstanoen 
wli.-r.- 1 In'full I. nt'tlM.f thr arrow n.nnol |.f ..liuwn. thr shaft ts sh..rlrnrd as niurh as nrcrssary and the tmr [..Trrnl al Ihr 
tail of the armw is placed in [.arml hrsi*. 

Whrn Ihr prrrrnl uf dir.rlion 1- l'. nrnvrr, thr i^r.ht ions «it hin I hr dm-rlion are shown al.m« t)»- shaft nf the arrow- 
in perrcniatte of low and mrdnim sias or swells. Ihr fir-l fijeure from the center is always the jivrreiil of low, Thr jirrcent 
of high weasor swrlls wilInn Ihedim-lmil is thr rrmamdrr of ihr r-rm-ntatre. When ihr i.rrcrnt of dirrclion is h-ss than 
If. tint more than H, the londiliopis within thr itirei'la-ll nrv shown l.y the leltrr 1,. M, or 11 (mcamn« |ir<-<lorniriately low. 
medium or hurhl Iwsidr the pereenlatte fn/urrs for dir.-etiim Thr eunditmns nf seas and swells How. mi-dmm atül hiKhl 
within each direction, arc defined as follows low seas or swrlls, th.ise of anumiUs I and 2: medium sras or swells, thosr of 
amounts:! and 4, hiKh lettsor swells. Iho-r of amount.s ,'. arol a|»fve 
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PIIKVAILINC SKAS. SWKLUS ANP CALMS 

Tli.   inforniiilUtli shown mi iMü rhnrl lias !,..■ ri<iii|ii]i'tl (riiin nhwr Viilinns iiiiiiii' duriiiK l)i niunili l.y 1 
nl.sirv.rs „r ihr !l«'ain*Kr«l.hir (ifri.r 1-. .in.l H,.'] uduiK Ihf yur V.H'. ihf rriitj:<.rily ■.( ihr uhsi rvatinns hnv 
■ lurin« ihr vi;.'s 11*:^ In INK! inclusive.    Thr drei mmnLjifm-omc'has shown all ihf.)rmnti.m in Isfilf«, ht.w- 
in sunn1 uri'iM wbiTf Ulf immhcr nt uhxirv nl jutis t« smali ihf utaj.IiU'al pri'SHilalion will i-oRv y a fah.- im 
i'\;iiii'n.it ihor.uiKlily.     In e-vjtli.atihn ihf n-liiib.! ■.   ..f ihi' Jiifnrriialinn fur any Kivi-n ana cdi si.i.T ih.- nu .,f. 

v-almnMWK^<nraIihi<-al r>'»»i""ii, I In-p'-m-nlaKrK nl (iic^iinn ami th.'adja'-.'nl TIWS.    THK COM I'l ITATIUN'S KOH SKA 
AM» sWKi.i- \VI:KK MADK si:i'AUATi:i:V AND Ai.Tllnnrjn THK CDNIIITIONS van MOTH ARK SHOWN ON 

INK SA\11 CM AIM KuU IHK Ci (N VKM KNC I; OF IHK USKH, IT SI id I'I,I> UK 1' M HKKSH )OI) THAT THK 
IMKK' Tl'iN OF SKA AST» .SWKU, AS Will, AS liii: CONhlTIONS KNOKK THOSK OIKKCTIONS WILL NOT 
NKCKSSAiiin   UK IDKNTICAI- AT A^JY (;i\ KN TlMK OK I'l.ACK, 

MKTHOl) OF rKKSKNTATlON 

The [inriHisc nf (his chart is t(i »how IH'HI Kraphiinlly Htnl wiili fururcs. Iiy MU'RHH nf an IMKIU imitit iluuhlc nw, j.nnlfd 
in hlai'k, ÜuTharartcrnf thf seas Hint swolls thai ha v.. [.rrvaili'il wilhrn ihr areas nTilliiici) on Ihi- hmwn hanv. THE SKA 
CoNHITIONS AHK KKI'RKsKNTKl) HY THK I.ICHT I.INK AKKftWS AND SLANTING TYl'E. WK1LK THK 
SWKI.L CONPITIONS AKK HKI'KKSKNTKI) HY THK HKAVY LINK AKKOWS ANI> VKUTICAI, TYI'K. N< 
is shown when the iirrcent of di red ion IM it-ss Oian 7. In iiislances where I he nnniher nf ohser vat ions in any iliri'dion iü ]•> 
it iivvr but Hie iiercenl of dint'tion is less lhan 7. the nmifiiinris within that direction may he shown IU On- usual manner 
withnul llie arrow. The arrows jiomt in the dircftions toward which the seas or swells move The lenirlh of th<! arrow 
iiiea.-iireil from the ient»'r mark, when |ilaee<( mi the atlflrhed scale and Hie nuineral at the tail of the arrow, wives the 
rn-tiiher of limes in each Ion cihnervaiii.ns thai I lie seas or swells hair liei-n movm« from or near thv »i veil jminl. In iiislanres 
where ilie foil leiinlh nt the arrow cannot he shown, the shaft is shorti-ned as much as neci-ssary and the true iiercenl at the 
tail of the arrow is jilaced in [larenthesin. 

When the iiercent of direction is 1, or over, the , ..nditions within the direction are shown alim« the ahafl of the arrow 
m iiercentajre of low and mcdiuni seas or swells, the fiTHt figure fnun the center is always the (lercent of low. The percent 
nf hi*h seasorswelh within the direction is the remainder of the tiercentatfe. When the percent "f direction is less than 
15 hut more than ft, (he conditions within the direction are shown hy the lellef L, M, or II (meanintc lireduminalely low. 
medium or hijfh) la-uuk1 the liercetManc fnfur« - for ihreWion. '' -e {■!.nditions of seas and swells (low. medium and hijth) 
within each direction, are defined :.s follow- low seas or swells, iho ■■ .>f amounls I and 2. medium fleas or swells, those of 
amounts :! and 1. hnrh seas or swells, those nf »mounts r, and alio\e, 
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NORTH WKSTRRN     PACIFIC    (KEAN 

SKA   AM) S\\ KLL (HART 

OCTOBER 

I'KEVAILINC. SKAS, SWKLLS AND CALMS 
Tli-   itilormiilioTi sbuwri on thi» chiirl hi\a I ti iom|tili'd fr.im obwrvaliinia made during i In- rtmnitl hy (he r»ii|»'ri|) in^ 

nlw-FMTs nt \hf DrfanHiiraiihir (tfficf t.. und indudiiiK ihi- year 194-', ihc miijurity o( ihi' ubMiTviiiinn.s haviriK '"'rn lakcn 
iimnm ihr ynirs \W2 In liMD indusivc. The OrriiriiiKraiihi.-(Iffjrr ha» Hhowiuill infurmalioii in ils(il.>s. hnW,-v,.r «linhl, and 
in siimi- jirois whiTi' the nuinbiT of olmt-rval inns is ariitill Ihr uraiihiml [inwulat iini will convey ii fa'si' iniiirrNHinn urih'sa 
rxamiiK'il ihiWitUKhly. In pvaltialiivg thp n-liadiliiy of Ihc information for imy g\Vi-n nn-a romtidiT ihi- numbef nf rilmiT- 
vaiioiis.ilo^ronraiihi.Ml posil ion, t hp por.-rnl a^-s ,.f dirwlion and Ihr ..djaivnl r..s,-ji. TMK COM l'UTATION'S KOH SKA 
Wh SWKl.l. WKKK MAIIK SKPARATK1.Y AM) ALTHOUGH TUf; CONDITIONS KlHt 1K>TH AKKSHoWN ON 
TMK SAMK (HAKT F<1U THE CONVKNIKM'K OF 'IHK HSKIt, IT SHnl'l-O UK IINOKItSTOtH) THAT THE 
niKKiTIOM I IF SKA AND SWKL1, AH WEM, AS THE CONDITIONS UNDKU THOSE DIKKCTIONS WIM. NOT 
NKCESSAIIH.Y UK IDENTICAL AT ANY (HVKN TIME OR PLACE. 

METHOD OF TRKSKNTATlON 

.lonl.lo Ttw tmriiosi' i'f this i'hart is lo show both Kraiibicully a nil wiOi fiKun-i, hy mciins of an I-IK 

in black, ihtM-(iaract.Tof Ihr Hras and »wells thai have i.r.-vai),.,i wit Ion th.> im-as ontlini'd on the brown bust-, THE SEA 
CONDITIONS AKK HKl'KESENTED HY THE LICHT MNE AHUOWS AND SI.ANTINO TYPE. WMII.K THE 
SWEM, CONDITIONS AKE KEPHKSKNTED HY THE HEAVY LINE AliltoWS AND VKIiTICAL TYPE, Nnarmw 
IM shown when lln- lu-rccnl r.f dirt-i-tiim in less than 7, in iMMam-.>s WIUTC the milnh.-r of oliscrvotion« in any dirrcloiti is l.'i 
>>r ovt'r hut I be iiiTit'nt of dirwtiun in k-st* I ban 7, I be <-on<li lions within that ilin-rtion may be shown in I bo usual inanrici 
without th«- arrow. Tin- arrows point in tht- ilirtTtions UiWArd ■.vbich Ihc was or Mwells niovo The ILTTKHI of ihi' arrow 
measured from Ihv center mark, when placed on tbe allacbc-l scale and Ihc tuitn.Tnl at ihc tail of the arrow, wives the 
minilaTof limes int-ach I1 ' oliHervalions Ibal the seas or swells have been moviiiK from or near the KIVCTI point. In inslain CH 

w here the full Icotfth iif i he arrow cannot be shown, the shaft is shortened as much as necessary and thv true pcrcenl al Uu1 

tail of Ihc armw is [ilaied in parentht'His. 

When the percent of direction is 15 or over. Ihe conditions within [he direction arc shown ftlonK Ihc «baft .if I he arrow 
in jierccntaKf of low and rnediutn sea» or HWCIIS, the first future from the center is always the percent of low. The percent 
of hiyh seas or swells wilhin ihe direction is Ihe remainder of tbc percenlatrc. When Ihc percent of direction is less than 
Ki hut more than li, the rondilions within the direction ai ' shown by llic letter L, M, or H (mearmiK predoinmalely low, 
medium or Wtgh) beside the percenlatre fitrures for directmn. The condiliuns of seast and MWCIIS (low, medium and high) 
within each direction, are defined as follows: low seas or swells, those of amounts 1 and 2; medium seas or swells, those of 
Bmounts :i and ■!. hi^h seas or sweWfl, those of amounts 5 and al>ove. 

Tbc numlwr of uhbi rvalions for sea is shown in the upper left hand corner of the area and the percent of calms for 
lhotte observations in the upper riifhl hand curner. The number of obscrvationM for swell is shown in the lower left band 
rornerof the are« and the percent ot calm» for those nbservations in the lower ritrht band corner. 

For example    The attached rose should he read as follows 

//8 8 Sea calculations (ÜKht line arrow were based on IT» obseivalions of which K per- 
cent were calms: 14 percent were from the southwest and   ] rcdominalely mediom 

1 :il percent were from the west, of which 55 percent wen- low and lir. percent were 
^X1- medium:   17 percent were from the northwest, of which 07 percent were low and :U 

percent were medium, 7 percent were from the north and predominately bitrh 

Swell calculation.s ( heavy line arrow I were bused on 117 observations of *bich 
H iiiTcenl were calms: 7 percent were from Ihe east and predominately medium |:( 
percent were from the ttoutheast and tiredominalely low. U'l percent were from the 
south of which ;iJ percent were low and to percent were medium; 17 iiercent wen1 

from the southwest, of which fjl) percent were low and 50 percent were medium: Vi 
percent were from the west and predominately medium, h percent were from the 
northwest ami i>redominately biK'i 
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1'.    ro—.«•.,,(, «(...«i     ., •», t rtnn  '.,.,  i..,i   ■   .■■ , ,:..c !•   ■    ,.!«,■..,!    .■,. r ia.   ,lu- ..(;..,■■>■: N  I .; h,   r .,,,.. ■ 
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au- -.c v.. >til»f IH.'i.' :, 1.4' r.nus i. T>. I if. ftri.-p-Ji).) i'■' . hü.' s>i. ^Ti «li (..'..nnal , t. (, is .im. h. u . . . ■ .■..;k.(.; ;.|..(] 
•,  ^  -. .   -TW  ut,.-,   It>(   T.u",!"-   ,.;   ; lid. ■ . i.l. mi    f  sv.;.,    ■ h.   r,..(     ;. i   I . .s. ]. I ;jt ,.,r,   « .11  r-..f.>,j   ;.  Ifetw     n.i.. ..»s.. .r   unlPIW 

■»■■ 0 :l .-..uthl.       l,,.,.lu.:   ,( 1| .k|,.|    .     ,■  il..        ,■„.,.    i.  I .■„.,(,,,   „■.,. -   -.i.,!,-   ,h.   r.„.r.i,- .' ..I.,,-. 
-.; .r.- ■■. e- .f^i.tTii ;..'.; ..:. I hi i" ■ivT.iat,.' i d r." I .-, hMi lt.. ad.i.r. t.! r.mis TIU < t'Mfl T\Tl'i\> V"l! S> ^ 
VM' .-ttl-U »l.Rl MAI1) >M AliATI M AM > A I ": H -I i M T Ii 1 > >M*1TI"S!- K"li RnTH AH I M! W \ nS 
TK1 »AMI . HAUT 1 H .'HI ."WlMlvl .'I THl I .»l JI. IT Mini I P RK 1 MiKRSTi »'II THAT THE 
Ml:! T! 'N .'> >EÄ AM1 PWKt] A> w Kl I A> 1 I'I ( . M'rrl"NS 1 Mil Ii THi'SK PTRFfTluNS TA11.I Si'T 
M     : ~>Arin V  Bl  ITiKNTIrAl- AT AN V  OH IS   ": l\1l   .'H  ) ..Ai 1 

•I     ill/.lU   111 

MKTHi iK  PKKSKNTATIdN AM, 

T'IC I'uriiosc of IKIS ( hBri J* in she« Imth (r™rtiu-»li> «'ni w it'i fi^^rcv |,* mcanf uf Sr riitM jv.inl ili'.ilili r.*c cnrvu-ti 
■ Mack 'he ch«i»cier lit thf M-»» umi s».l|,- ih»i h»\,- i.j-,.»il.M u thin Ihp iti-e».^ .-„ilir.M or fhc J.r-« i U«r THE SKA 

«"NDlTiONS AKF JiKJ'HP^FNTKP HV THK 1.1'.HT I ISt AKKt»V.S K\l) >l.ANTINi; TM'K, WHII.K THK 
SW til. (OSPlTluN.- ARK KEI'RKSEN'TEH h\ THE HKW^ 11SK AKK.'WS ANP VFKTk\M. 7 V VE SoKrr..« 
' Khivun »her. the |*'rT(-M of ilirfdinn i* )PSS th»n ' In riiStÄMCrt « hf-rt1 ihr fi/mtwT nf iit«rr»«liiiTi> .■ m > dirt-fium ;;• IS 

■.■T tier hul '.l.f [■.TCfM c' lirt-r; ...t, ,- )fs> ih -, T. lh<- .-..nr).; „.r.- *iihin ihsl il r.-tlmr mm I« sli.j r, r: lh< NMi»I m«nP.T 
«.ilhual the fcrrr» The «rri'W *■ I-'-^i r. mr .un-. ii^nf. h.wnrij " t.rii ihr f.as ut j-nrits m>>vf 1 •■, I, njrti ,,; - hf »rr,'« 
n'<-»»vjr«-(1 frTTi Wie rtntcr n.nrt    »hf   vine..) i.n l.hf au«M«HJ f-mir »r,,i it.,- M.m.T»! 8t ;hc IHII .-f ih, arm«   cuo- ihr 
■...r-irK-r .1: met mctfl U«'   i*. r.j,i ;. t>,»l lh) •■ »^ rir>vicifvh«Vf IT. n m..> mg fn n,ir i-f«r thin vt-n f.-ni     In m.-ian.-«- 
» 'I.T< Ihr f„:   Kt.Klt-.f thp»lT « t«t n.'I (■<■ -'n.«'. the shaft w ^'■.■tWT'iM as m.irhw. MVCSSRT^ arnl ; h,- tmi  [■.-n-.-'-.i m ]•■., 
■.H I .^ (he srr*.* is (•lat«>d in jurrM he- s 

When :he j-frn-M c.f dire, n.-r i- !,• urintT the nmtiit s w ithiti Ihv lim-c-lier «rf shown»lnnB ihr- -hufi ..f the »rm« 
t. [cn-iTi'iAjre if h'Vi «rd rMiilmni M a« ..r sm-ll>. the firs, t f\ß\..rt 'n-m Ihr rfniiT i,» lilwa>B (he i.cr.-i'nl 'f i.m Thr prfpcr 1 

h«elLs w ilhin the .hrt-, Mot; is the rfmaimtcr ..f the p.i-rfcnia^i- W her the ['iT-fM of rfirwtinn i^ It's« I h»i-. 
1" hui m'Tf ihiifi •'.. I he o..r,.iilK TIS. w.th.n i he rfimriifn UT, -(■■.>* t; |.> ihr Uiur 1., M, IT H ■-indiiMK pfv.jomir.»lcly low, 
mi-dujtr. Cf hurh ' t>e?iiie ihe [«-rretiimri' ficurro frr liin-rii^n Tht- ronditmiis i>f sc** ami s^i'is 'In«, mMiiim «mi hi^-h i 
»ilhm earh dirorln>n. ar«- befind a- fallows i.>» was oj' swei!^ ihnsc nf ammitus 1 a'id J meiliuni sras o.rswt'Hs. Umso 'if 
amouJiu ■ ■n-l <. hiKh Mas ot s*..]^, th,.se nf amount* :. and aUivo 
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NOinHWIvSTKKN    PAC IFI(,    ()( KAN 

SKA  AND SWKLL (HAUT 

DECEMJiKH 

PKKVAILINC. SKAS, SWKLLS AND CALMS 

'I'h.' iiirunniiiiori nfamn nn liiiB c-hart Ims I^t-n mmj»ilfd frimi olwiTvatiiiiiH nittdr durtiij IIIM Ftionih liy (he <-u<i|><Tiititit( 
(iltwrvi-M .if ihr nri.UM,,Krii|.lii.- Offi.-.- to arid ißi'iudinu (he yvar VM'. ilic mnj.irity .-f tin- olwrvjumiia havm« Ivm tsikrn 
(Juriht; lli.'yiMm I'.Wd I» 1UUI ilicluaivi*. Thi-On';ni"Kr!l]>tii<- (lffict. haH Hh.iwn )i]| ififiirmntiun in its fili-H, liiiurv.'r Hli^hl, »nd 
in soiiir urc IK whrrr the riumhrr nf nlm.rviilion* IH Biiiall t hi- Kruiihiinl pr<WTitHli<ili will i-miviy a fukr iiiipr.-HHion tmh-ss 
cvamin.'cl ihor-muhly. In nvalUHting Ihr r.-liahility u( tin- infornmlwn fur any ^\>-n area .-„riHid.-r llir nutiil»T id Blm.-r- 
vali.ins.lh.^.Mk'iaiihJcal [HiHil ion, the [HTci'nlaKi-s (.( rfim-lif.n and ihc mljafi nl rwH. TIIK CdM I'HTATI'»KS Ft Hi .SKA 
AM) SWKI.I, WKltK MADK SKPAFtATKI.Y AND AI.TIH MUUi Til !■: r'DN DITIONW Feilt U((TH A KM SHOWN (IN 
IHK SA.MK I*HART F(IU THK CONVKNIKNCK OF THK UKKU, IT SIKUM) UK I'MiKJtSllMH) THAT THK 
DIltKCTlnN (IK SKA AM) SWKLL AS WKI.LASTHK CONIJITIONS HNOKU TIIUSK DIHKCTIOMK WILL NOT 
NKCKSSAUII.Y  HK IDKNTKAI, AT ANV GIVUN T1MK OR I'LACK. 

The l'Ur|«wt' "f ihirt «fiarl is In show l".th trniithi.nlly ami with fitfurrs, hy rnfani »fan curht fmint dmihli- rim.-, iirinli'il 
in hliick. iiilThHrH.-t.T..r th.- M-»i ami swvlh thai hav«- |.rtnaih'<I wiihm ili.-iirt'as nuilinH mi il». hrnwn has*-. THK SKA 
CuNDlTIONS AKK HKI'JtKSK.NTKO HV THK I.MIHT l.INK AUKOWH AND SLANTINC TYJ'K. WHILK THK 
SWKl.l, inNDMInNS AUK KKI'UKSKNTKD UV  IHK HKA VV LINK AUKnWS AND VKKTHAI, TVI'K.   Nonrmw 

<.r ..vrr IKJI I (,.■ ^.Tivnl i.if .hr-Ttiun is los than ?, llw f-.fHlllw.n.s wnlnn ilmt ■lim-tion may !„■ sh<mn m lli<' usual mann.T 
»Utifiit th.'iirnm Tlii'arm^s imiMt in ilit- dim-lnms tuwanl »lurh Ihc was nr swi-lls »um- The li-nnlti of lfi«< arrow 
iiii'.'i.-ur.'il fr-.rn ihr n ril.T mark, whrn i-lac-.t on I In- ailH.-tii'.l S.-H!.' nml thr munt-rul ul tin- tail r.f thf arrow, etwa Ihr 
mm.h.-r i.f I in..- in i-Hi-h lnn,,l,Mi\alj..ii-. thlit Dii'M-asor WWI-Ik havr hr.Ti moMtiK f r-.iri ur TifHr t lit-Kivrn lu.ltit In IRSlBBfCs 
vOHr.Mh.-ful .. r^.-hnf ihi-arn.» , „„not )..■-hu^ n, i (-,hafi .s shuri.-nrd »s inu.'h as n.w.sM.ry ami I h.-1 rur j-rn-o.u at thr 
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PHEVÄ1HNG SEAS, SWKLLS AND CALMS 
hits been rompilrd frum «hscrvalifins madi' during tht1 ninrilh by ih 
and inrluding lhi> y<>iir 1!M:, [hi- inii}<>riiy nl -hf uhnvrvmuwa havir 

The Oi'ciini.Knuiliir OtliVti haHHhnwii all itiformulinti in il« files. hiiWf\ 
rvulinriH is sniull thr Kmphiral pr<wnlatiun will rotivt-y ;i falm- impr 
■ rctialiilily of thi' infurniatiiin for any given arra CdnsidiT the nutu 

md thridjapfnt mws.   THK COMI'lITATIOMH valions. Ihc EftiKraphiral imsition, the [(crrcrilac'H "f dirc-tion and Ih.--idjarcnt roscH. THK COMI'lITATIOMS KllH SKA 
AM) SWMI.I. WV.HK MADK SKI'AFtATKI-Y ANM) AE.THOIJr.H THE-: CONDITIONS KdR BOTH ARK SF nWN (IN 
THK SAMK 'HAKT mil THE CONVKNIKNCK OF THK USKH. IT SHOUMi MK UM'KHSTOOD T i&t THK 
DIKKCTION OF SKA AVI» SWK.LI. AS WK1.I. AS THK CONDITIONS I'NDKK THOSK DIKKCTIONS 1 ILL NOT 
NKCKSSAHM.Y  UK IDKNTKAL »T r^NY GIVKN TIME Oil I'l.ACK. 

METHOD OF PRESKNTATION 

The pnrpiHH' of this chart i« to »how both Krii[ihi<ally and with fiirureH. by means of an ei^ht i^yin^ Rouble n te. urinled 
in blark. the character of the aea« and »wells that have iirevailed within the areas outlined on the brown bane. 
rONDiTIONS AHK KEPREaENTED BY THE LIGHT LINE ARROWS AND SLANTING TYPE. W 
SWELL CONDITIONS ARK REPRESENTED BY THE HEAVY LINE ARROWS AND VERTICAL TYPE 
IH shown when the percent of direction ia leas than 7.    In matancea where the number of obaervaliona in any d 

V 

7       I 

30-0C. 

THE SEA 
ILE THE 
Noam.w 
~tion li 15 

or over but the percent of direction in \enn than 7. the conditicina v, ithin thai direction may Ite shown in the ua ml manner 
without the arrow. The arrows point in Ihe directions toward which the »eaa or swella move The length ol the arrow 
meaaured fnun Itn- center mark, when placed on the attached acale und the numeral at the tail of thearro' 
number of times in each IIKI obiiervBtionH that the aeasor swellR have been movinK from or near the Riven point, i i instances 
where it-.- full IITIKüI of the arrow cannot be shown, the shaft is shortened as much as necessary and the true pe rent at the 
tail of tne arruw is placed in parenthesis. 

When the percent of direction i 
in percentaite of low and medium st 
of hifth seas or swells within the du 
Ki hu', more than fi, the condilions ' 

Ifi or over, the conditions within the direction are shown alone the abaft ol 
M or swell», the first fitiure from the center is always the percent of Jo' 
ctiun is the remainder of the [iercentage.    When the percent of direction 
ithin the direction are shown by the letter L, M, or H (meaning predom 

medium or hiKh) beside the percentatie fiinires for direction The conditions of seas and swells (low, medium 
within each direction, are defined as follows: low seas or swells, those of amounts I and 2; medium seas or swi 
amounts H and i. high seas or swells, those of amounts 5 and above. 

The numl>er of observations for sea is shown in the upper left hand corner of the area and the percent ( 
those observations in the upper right hand corner. The number of observations for swell ia shown in the lowi 
corner of the area and the percent of calms for those observations in the lower riuht hand corner 

the arrow 
he percent 
i lest than 
lately low, 
and hiifhl 
Is. those of 

calms for 
left hand 

\ 

For example   The attached rose should be rcwt —Whiwi 

Sea calculations (liiiht line arrow-1 were based on 17Hobservatiors ol 
cent were calms; 14 percent were from the southwest and   predomina 
HI percent were from the west, of which 66 percent were low and 
medium;  17 percent were from the northwest, of which 67 percent were 
percent were me-uium: 7 percent were from the north and predominately 

Swell calculations (heavy line arrow) were based on 117obaerval 
H percent were calms: 7 percent were from the east «nd predominately 
percent were from the southeast and predominately low; 26 percent w« 
south of which IW percent were low and C7 percent were medium; 17 p« 
from the southwest, of which 50 percent were low «nd 60 percent were 
percent were from the west and predominately medium; 8 percent we 
northwest und predominately hijih. 

SCALE OF  Sf A 08 bAL"LL PtRCtNTAGF/J 

hich 8 per- 
medium 

percent were 
low and Si 
high, 
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nedium: 1:1 
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PREVAII ING SEAS, SWELLS AN 
hi a 

o ar d 
Thr> 

'■nainuii 
vafi<inH, 
AND S1 

THK SA 
1)1 RKC 
NECKS; 

i ifortnatinn ihuwn on (hin char1 

uf the Oci-HTiographir Oftire U 
■ y<-ara 19S2 m 1840 inrlusiv. 
reta where the number of obBer\ 
thuroutchly.     In evalualing iho : 

,(> K''"Kr«!tliiciil position, the pcrre 
J.I.WKIIK MADE SEl'ARATI 

AK  (HAKT FOR THE CONV 
ON OF SKA AND SWELL AS 
iRIl.Y BE IDENTICAL AT AI1 

M F-; 

been cürnjiilpd from obaervi 
inriiidiug th<> year 194~, th 
:)ci>an')t{rB|ihie (Ifficp has aht 

tiiina is smail the graphical prrae 
'liability of the informalion fur 
tagi-B of direction and the adjuoent 
LY AND ALTHOUGH THE CO 
NIENCK (IF THE USER. IT 
/ELL AS THE CONDITIONS V 
Y GIVEN TIME UR PLACE, 

) CALMS 
made duritiK the month by the 

ority of the nbaervations having 
II information in its files, (jow(*vet 
ilation will convey a false imprei 

i y given area ronsider the numbm 
rows. THK COMMUTATIONS 
IDITIONS FOR BOTH ARK KH 
iOULD BE UNDERSTOOD Tl 

JDER THOSE DIRECTIONS W 

r>o 

MI :THOD OF PRESENTATI ON 
The 

-i» btoali, 
I urpuw of thia chart ia to show bot i «. ^.^hicaily and with f igurea, by 

ha ahawniaa at th» ■—■ and awll i lhat havt ■HadwUhiw thaaa 
neana of an «iyht point double i 

loperating 
I F>i>n taken 

ilight, and 
ion unless 
of obser- 

POR SEA 
)WN ON 
AT THE 
ILL NOT 

printed 
»UM 

CONDIT ONS ARE REPRESENTED B 
SWELL   CONDITIONS ARE REPRESENTED 
is shown vhen the percent of direetiun ia li 
or over t it the percent of direction ia leai 
without I le arrow.   The arrows point in thp 

isure<   from the center mark, when 
number c ! times in each 100 ubaervationa th^t 
where th   full length uf the arrow cannot 
tail of thf arrow is placed in parenthesis. 

THE  LIGHT  LINE  ARROW! 
BY THE HEAVY LINE A 

■ than 7. In instances where the 
than 7, the conditions within that 
directions toward which the 
•d on the attached scale and the 
the seas or swells have been muvi 

shown, the nhaft is shortened as t 

AI^D SLANTING TYPE, WH LE THE 
RfeOWS AND VERTICAL TYPE. No arww 

■umber of observations in any din rtion is 1& 
lirection may be shown in the usu I manner 
or dwells move The length uf he arrow 

numeral al the (ail of the arrow itives the 
iK from or near the given point. Ir instanci 

h as necessary and the true perqent at the 

w ells, 
Whei  the percent of direction is 15 or 

in percen aK« of low and medium seas or »' 
of high a ss or swells within the direction ii 
16 but m> re than 6, the conditions within t 
medium c r high) beside the percentage 
within «a :h direction, are defined as follow^: 
amounts    and 4; high seas or swells, thoae 

the conditions within the di 
i, the first figure from the cent 

the remainder uf the percentage, 
le direction sre shown by the le 

a for direction. The conditions 
low seas or Hwells, those of 

amount« 5 snd above. 

an are shown along the shaft uf the arrow 
is always the percent of low, T e percent 
When the percent of direction i: leas than 
r L, M, or H (meaning predomin itely low, 

if seaa and swells (low. medium i nd high) 
mta I and 2; medium seas or swell i. those of 

The 
oaeob 

corner of 

f observations for sea is 
in the upper right hand 

:he area and the percent of calms 
hoMofa* rvations 

ihown in the upper left hand 
?orner.   The number of observatiofts 

those observations in the lower 

F ir example   The attached ruse aho 

uf the area and the percent of 
for swell is ahown in the lower 

ight hand corner. 
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i calculations (light line arrow 
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re based on 17B observations uf w 
it? southwest and predominate!] 
i 56 percent were low and 36 pe 
west, of which 67 percent were 

i im the north and predominately I 

S veil calculations  (heavy tin« arrot 
H per ent were calms; 7 percent were f 
perc« »t were from the southeast and 
south of which 33  percent were low ar 1 
from .the southwest, of which SO percci i 
perce tt were from the west and predo linately 
north vest and predominately high. 
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Th« uifortiiHtiun nhown on ihii ohitrt hai been romiilli^d (rum nbaurvittloni mnde during the mnnth by th« <lici|it«ralln|[ 
olniTviTi of i hi- UfiffHimumphl« (Ifflne to »nd Includlnu the yesr l»4'J, the m»Jority at the ubiervattoiia h«vtnii i*>en l«ken 
duritiK Iht- ynttn IttHH lo 1840 Inrluilve. Th J Oee«noi?«phli' Office h» «hown iill InfurmaHun in Iti file«, however ilinht, «nd 
in ■(iniu ttreia where the number of ulnervmion« !■ ■mill the friphic»! preMnUtlon will convey a faUu impraa ilon unle« 
eiKinined (hurouvhly. In evaluMtlni (he reÜHbilily at the Intormiitlan for «ny liven irei romlder the nutnbe of ob 
VKliimi, iheKHOKritiihlaiil ptuitlon. the peroent«|ee of direction *nd the edjecent roHt. THK COMPUTATIONS 
AMP HWKLL WERK MADE HKrAHATELY AND AlVniOUOIl THK CONDITIONS FOR BOTH ARE St OWN ON 
THE SAME CHART KOR THE CONVENIENCE OF THK UHER, IT SHOULD BE UNDERSTOOD T IAT THE 
DIRECTION OF HKA AND HWKLI. AS WEU. AS THE CONDITIONS UNDER ThüSE DIRECTIONS V ILL NOT 
NECESSARILY BE IDENTICAL AT ANY QIVKN TIME OR PLACE. 

FOR SEA 

.»U 

MKTHOI) OK I'UKSKNTATION 

The |>urpiui«ur thm chart IH ID »how Itolb irrmihically «n.i with fiHurw.., Iiy rnMi 
■\ blRi-k, lliui'hiirKcteriif th« MM Riitl HWI'IU HIBI huve iircvttilcil within ihe eroii« <i 

of Hn i'iKht iioiiil iloiitik 
mj urn thu Lewwii \mm 

CUNDITIONM AHE HEI'RKHENTKD HY THE LICHT LINK AHHOWS AND SLANTINC. TYl'K, 
SWELL CONUITIONH ARK REl'HKSKNTED HY THE HEAVY LINK AUKOWS AND VERTICAL TYIT! 
ii Hhuwn wht'ii (hti iieroenl of iiirei'tinn m \v»» tlitm 7. In iiiaUm'dH wht-rc tlm mnnht-r of obxervitliurii« m miy di 
nr over hut tbt« iiercvnt of ilirvction In leuu than 7, th» ttnidhluitH within thm ttirvi'tiun nmy Iw uhov ti in the Uh 
wilhoul the tirrtiw. The «rruwtt |ioint in the ilirt-clioiiM tnwiint whti-h the HUMN or »wt-IU muve Tim Irnirlh «t 
meiMurtMl fmm the center mHrk, when pUwil on the ntluchtxl MIHIV »nit thu nunicral ul the tuil of ihi 
nuntltemf timuH ineiich KH) ubuervHtiitnti that Ihvaeuanr »WCIIH hitve het-n innvinw fn'infr iu-iir ihi-uivcn point. I 
where the full bnjtlhMl theHrmw CHIIIIOI Iw ehuwn, (henliNfl u Khortunetl u» mtn-h HM nwi-anwüHn«l ih<-true \wt 
luil uf the «rmw m plitcetl in iiNrvnthemM. 

When the percenl of dir«cliun U Iftur »ver, the coiulitiuiiH within the dirwcllwn ure nhown «limg ih« «Imft uf 
in itercentAve of low «nd medium leiii or »well», the firm fitture from the eenler IH ulwny» the iJereent of low. 1 
ul Mtih»»RHor »wellii within th» dirfction in the remnlnderof the iiercunUtte. When th« percent of direction 
\ft hut more than «, the cunUiliuni wKhin the directimi ««- »liown by (lie letter L, M. or H <mc«nintf predomi: 
medium or hitrh) bwnitle the iterventitir« fiwurwit for direelion. The condiliunH of WM ami **/vU» llow, medi 
within euch direction, tr* dofined IU follow» low Mean or »welln. tho»e of umuunl» I und 2; medium »«•«* or »wel 
amount» ll and 4; hi«rh »««a ur »weih, ihtM« of amuunl» ö and aUive. 

i 
The number uf oUervaliuna for »ea i» »hown in the upiter left band corner uf the area and the p 

ihQMubHervatiuna in the upper ritrht hand curner.   The numlierof obuervalion» for »well i»khowii m the lowvt 
corner of the area and the t»ercent uf «aim« fur thu»e ohaervatiuna in the luwer rurht hand corner. 

For exitmple   the attached nmv »huuld Ii« reail a« folluw» 

Set» patcutalioim Oiuhl line arrow wire tinned un nHob»ervN(ionH of w 
cent were calm» H penem wert» fMin the »outhwe»t und iirtihiminatel 
;il pereenl were from Hie we»l, of whu-h Wi peret'iil were It.w and ;«1 pe 
mediumi 17 iiercenl wer« from the northweut, uf which til petvent were 
Itereeni were mtMlium; 7 percent were from Ihu nurtli und iirt'dominatelv 

Swell calculalionu llieavy line urruwl were bMed on 117 oluiervaliun 
f percent were calm«. 7 percent were from theeaet and imHlominately n 
percent were fmm the «>uihea»l and iircdoniinately low; a« percent wer 

//B a 

,*• 

iouth of which M percent were low und (17 percent were mtMlium: 17 i*: 
from the »uulhwe»(. of which fill percent were low and Ml pt-rcenl were i 
percent were from the went and predum.nalely medium H imrcenl wep 
imrlhweut and pTt.:tuminalely hitlh. 
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