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INTRODUCTION 

The summaries of sea water temperatures and densities presented 
in this publication are based on observations made at locations along 
the Pacific coast of North and South America and Pacific Ocean islands 
through the year 196). The sea water temperatures and densities were 
observed primarily at tide stations which, in the United States and 
possessions, were maintained by the Coast and Geodetic Survey, often 
with the cooperation of other organizations. The data for six places 
on the California coast, namely La Jolla, Balboa, Port Hueneme, Pacific 
Grove, Southeast Farallon Island and Blunts Reef Lightship were supplied 
by the Scripps Institution of Oceanography. The data for places in Chile 
were supplied by the Departamento de Navegacién e Hidrografia, Republica 
de Chile. Other observations in Latin America were obtained through 
cooperation with the Inter American Geodetic Survey. Data for the 
Philippine Islands were supplied by the Bureau of Coast and Geodetic 
Survey of the Republic of the Philippines. For pillaces in other countries 
the Coast and Geodetic Survey derived the data from observations made by 
organizations in the particular country. 

Table 1 presents monthly means and annual means and extremes of the 
surface water temperatures and densities for each year of observation 
after 1959. Earlier observations, with the exception of certain nine- 
teenth century data, are combined in five-year groups. For each station 
at which the series: of observations covered two or more years, the follow- 
ing monthly values are presented: the mean of the monthly means, the max- 
imum observed, the mean of the monthly maxima, the mean of the monthly 
minima and the minimum observed. 

When an asterisk appears in either extreme temperature column in 
Table 1, it indicates that the extreme may have been exceeded if observa- 
tions had been available for all months in which the maximum or minimum 
normally occurs. If observations are not available for any month in 
which the yearly maximum or minimum may have occurred, the extreme has 
been omitted. For densities, the yearly extremes are from the months of. 
the year for which means are given. If they are from an incomplete year, 
they are followed by an asterisk. 

The temperature data given in degrees Celsius are based on thermom- 
eter readings made in a sample of water drawn by bucket from a foot or 
two below the surface. They can be converted to degrees Fahrenheit by 
means of Table 2. 

The density of any substance is defined as the mass per unit volume. 
The density of sea water, as observed, depends not only upon the amount 
of soluble matter’ held in solution but also upon the temperature of the 
water at the time the reading was made. It is necessary, therefore, to 
reduce the observed densities to some standard temperature in order that 
they may be comparable. In this publication the observed densities have 
been reduced to a standard temperature of 15°C (59°F). The density of 
pure water at a temperature of 15°C is taken as 0.9991. The density 
values obtained by using a hydrometer were reduced to the standard temp- 
erature by using the tables given in C&GS Special Publication No. 298. 

Densities in Table 1 are expressed in terms of the Greek letter sig- 
ma with a subscript that refers to temperature and is called a sigma-t 
(o,) value. Thus: %, = ( a, -1)1000 where pa, is the density of sea 
water at 15°C (59°F) referred to pure water at °C (39.2°F) as unity. 
For example: If sea water has a density at 15°C of 1.0268, 4, = Zone 
The actual density of the water may vary from a little less than unity 
for fresh water at a temperature other than °C to approximately 1.010 
for the heaviest sea water. 

The salinity of sea water, denoted by the symbol °/oo, is defined 
as the number of grams of salts contained in 1000 grams of sea water. 
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INTRODUCTION 

Table 3 gives the salinity corresponding to different values of density 
at the standard temperature of 15°C. 

The 

time the 

near the 

observations are usually made once each weekday at whatever 
observer attends the gage. At some stations situated within or 
entrance of an estuary, the temperature or density varies with 

the stage of tide or with the direction of the tidal current. It may be 
assumed that in the course of a month or more the distribution of obser- 
vations is fairly uniform over all phases of the tide. 

The 

ly means 
for many 

For 

know the 
standard 

mean temperature and density curves are derived from the month- 
given in Table 1 and show graphically the seasonal variation 
places. 
some practical uses of density data, it is more important to 
density at the temperature apt to be encountered than at the 
temperature. The graph, Sea Water Density at Various Tempera- 

tures, provides for converting density at 59°F (15°C) to density at 
other temperatures. 

The following Coast and Geodetic Survey publications on sea water 
temperatures, salinities and densities are also available: 

C&GS Publication 31-1, Surface Water Temperature and Salinity, 
Atlantic Coast, North and South America (Second Edition) 
1965, 55 cents. 

C&GS Special Publication No. 298, Sea Water Temperature and 
Density Reduction Tables, 1953, 25 cents. 



LIST OF STATIONS 

Station 

Aberdeen, Grays Harbor, Wash. --------------------------- 

Acajutla, El Salvador ----------------------------------- 

Acapulco, Mexico ---------------------------------------- 

Admiralty Islands (Seeadler Harbor) --------------------- 

Alameda, Calif. ----------------------------------------- 

Anacortes, Wash. ---------- a oon n nn nnn enn nnn 

Anravceshand.weabaul islands i---—---——— | oa 

Antofagasta, Chile -------------------------------------- 

Apia (observatory), Western Samoa ----------------------- 

Arica, Chile -------------------------------------------- 

Astoria (Tongue Point), Ore. ---------------------------- 

Avila Beach, Calif. ------------------------------------- 

Bahfa Solano, Colombia ---------------------------------- 

Balboa, Calif. ------------------------------------------ 

Bandon, Coquille River, Ore. ---------------------------- 

Benicia, Carquinez Strait, Calif. ----------------------- 

Blaine, Wash. ------------------------------------------- 

Blunts Reef Lightship, Calif. --------------------------- 

Bremerton, Wash. ---------------------------------------- 

Brighton, Nehalem River, Ore. --------------------------- 

Buenaventura, Colombia ---------------------------------- 

Caldera, Chile ------------------------------------------ 

Caleta Percy, Magellan Strait, Chile -------------------- 

Callao (La Punta), Peru --------------------------------- 

Callao (Naval Arsenal), Peru ---------------------------- 

Canton Island, Phoenix Islands -------------------------- 

Cathlamet, Columbia River, Wash. ------------------------ 

Cebu, Cebu Island, Philippine Islands -------------- ----- 
Chimbote, Peru ------------------------------------------ 

Cilaressitriaisy slcilecury cl ya a mia al we le lll 

Collinsville, Sacramento River, Calif. ------------------ 

Constantine Harbor, Amchitka Island, Alaska ------------- 

Coos Bay entrance, Ore. --------------------------------- 

Cordova, Alaska ----------------------------------------- 

Corinto, Nicaragua -------------------------------------- 

Corral, Chile ------------------------------------------- 

Crescent City, Calif. ----------------------------------- 

Davao, Mindanao Island, Philippine Islands -------------- 

Dumbarton Bridge, San Francisco Bay, Calif. ------------- 

Dutch Harbor, Amaknak Island, Alaska -------------------- 

Easter Island, Chile ------------------------------------ 

Eniwetok Atoll, Marshall Islands ------------------------ 

Ensenada, Mexico ---------------------------------------- 

Everett, Wash. ------------------------------------------ 

Florence, Siuslaw River, Ore. --------------------------- 

Friday Harbor, San Juan Island, Wash. ------------------- 

Funafuti Atoll, Ellice Islands -------------------------- 

Galapagos Islands (San Cristdbal), Ecuador -------------- 
Gardiner, Umpqua River, Ore. ---------------------------- 
Garibaldi, Tillamook Bay, Ore. -------------------------- 
Guadalcanal I. (Kukum), Solomon Islands ----------------- 
Guam (Apra Harbor), Marianas ---------------------------- 
Guaymas, Mexico ----------------------------------------- 

1yy 39E. 
110 5S5wW. 
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LIST OF STATIONS 

Station 

RIP GIaseiA CLES, ee a a ae 

Harrington Point, Columbia River, Wash. ----------------- 

HA ORR pH e.We pe ee es es Oa Le 

AGTCILE, SEI NEbL aL ee ese ee SS TT a 

Man vaue. \OkieWce =e ae een oS Sr aae e 

ATRL 5 © Te tr Nm em ne 

Folos, Jolovbalinds se hid appine Ls lands « ssss=———s9ssss 5555 

SUING (GLAST, ee I 

Kaneohe Bay (Mokuoloe I.), Oahu I., Hawaii -------------- 

TR@tE Ola eral 5 “AILASIA Be ee ee ea 

Imoebi ale, idoclalevk® Insabenayels MEVILE\S el 

Korean. | Korormrsiand, Palau Ueland s (as oss = sesso 8 = =F 

Kweller ator, * Marshak! [i sends ss ee ete 

THEY GIOELILe a CEMLEaE 6 ee a I 

Tifa) IbabloYSsOrelGla, “JHENDEZC Kop Cer 

ILE RGA, NIGEL COS Se aa 

La Union, El Salvador ---------------------------7-7 55-77 

Legaspi, Luzon Island, Philippine Islands --------------- 

Mas Angeles), (uter Harbor), allit s-----sss=-924-5Ss55=-=— 

Manwlagetuzon island; Phtlappine <lslands<----ss-s=s-=-=-= 

Mistratzenmieiilell hoya NIG SKE CO) nr ee SS 

Marcus ls land = = ——— ae ne i i eS 

Missaey Ibelichavel Siicseaiiory (Ge Wlal ib 5, "SSO ee 

Massacre Bay (Pyramid Cove), Attu Island, Alaska -------- 

Massacre Bay (Murder Point), Attu Island, Alaska -------- 

Matamani. Peru l= === — === i 

Mazatldn, Mexico ------------------------- 7 rrr rrr 

Midway Pollandsy=2=<===—o lo - S= ee ss sss rere a se 

Naos Island, Canal Zone ----------------- 9-99 rrr 

Ri@eNay aya WEIN Se 

New Hope Bridge, Mokelumne River, Calif. ---------------- 

Newport Bay. gGdl tts —— sooo wae Sam SSeS aa = = S= 75 

Newport, Vaquimatbay, Onet Sa====s— 994999 8se4$5-s5S5 ees 

Oiliymip ital, UWS leh a a a i a SS nT aa 

Pacihic Grovenmcaletiv. (cle aaa i a = 

Pago Pago, Amemiean (S8MGGt laa ssaa = - as aes Sess ess 

WO Ewes eel, CLEMO 

pitusbure, NewYork Slough, §Calit. ----<<----<<----<=-=="5- 

Point Barrow (Elson Lagoon), Alaska --------------------- 

Point Barrow (ocean), Alaska ------------------------7--7-7 

Point San Quentin, (San Prancisco-Bay, Calif. ------====== 

Port Angeles. (WASh . (aoa se a Sa Se 

Port Hueneme, Calif. ----------------- rrr rrr 

Port Moller, Alaska --------------------- 9-7 r rrr rrr 

Port Townsend (Fort Worden), Wash. ---------------------- 

Port Townsend (town), Wash. --------------------------7-7-7- 

Prisoners Point, San Joaquin River, Calif. ------------<- 

Puerto Armuelles, Panama -------------------------7-- 77757 

Puerto Montt, Chile ------------------- 9 nr rrr 

Puerto Pefiasco, Mexico ------------------- 99 nr rrr 

Puerto Somoza, Nicaragua ----------- === 9-99 rrr 

Punta Arenas,pMacelilan Sitmait, Chine .----—-— === saan 

Quepos, Costa Rica =---------< <<< 359 seer = 

Raymond, Willapa Bay, Wash. ----------------------7--7777 
Rio Vista, Sacramento River, Calif. --------------------- nya 
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LIST OF STATIONS 

Station Lat. 

° ’ 

Salina Cruz, Mexico ------------------------------------- 16 10N. 
San Diego, Calif. -------------------------=---=--------=-- 32 hen 
San Fernando, Luzon Island, Philippine Islands ---------- 16 37N. 
San Francisco (Fort Point), Calif. ---------------------- 37 EN. 

San Francisco (Hunters Point), Calif. ------------------- 37 YN. 
San José, Guatemala ------------------------------------- 13 55N. 
San Juan, Peru ------------------------------------------ 1S Zu 
San Juan del Sur, Nicaragua ----------------------------- 11 15N 
Santa Barbara, Calif. ----------------------------------- 3h 25N 

Santa Monica, Calif. ------------------------------------ 3h OON 
Sausalito, Calif. --------------------------------------- 37 Slo 
Seattle (Duwamish River), Wash. ------------------------- h7 32N 
Seattle (Elliott Bay), Wash. ---------------------------- h7 36N 
Seward, Alaska ------------------------------------------ 60 O6N 

Sitka, Alaska ------------------------------------------- 57 Osc 
Skagway, Alaska -----------------------~------------------ 59 27N 
Skamokawa, Columbia River, Wash. ------------------------ 46 16N. 
Southeast Farallon Island, Calif. ----------------------- 37 an 
Sweeper Cove, Adak Island, Alaska ----------------------- 51 51N 

Tacloban, Leyte Island, Philippine Islands -------------- Hele SNes 
Tacoma, Wash. ------------------------------------------- Ing LN 
Taft, Siletz Bay, Ore. --------- ------------------------- hh S6N. 
Talara, Peru -------------------------------------------- 35S. 
TMALCARWENO, CEI Seseeeseeseesas BO SSIES SEE Haus Seeseseses 36 is. 

Threemile Slough, San Joaquin River, Calif. ------------- 38 OSN. 
Tokeland, Willapa Bay, Wash. ---------------------------- h6 hen. 
Topolobampo, Mexico ------------------------------------- 25 36N. 
Truk Islands (Moen Island), Caroline Islands ------------ iaaeaNc. 
Tumaco, Colombia ---------------------------------------- 1 SON 

Unalaska, Unalaska Island, Alaska ----------------------- 53 53N. 

Valparaiso, Chile --------------------------------------- 33 02S 

Wake Island --------------------------------------------- 19 17N. 
Waldport, Alsea Bay, Ore. ------------------------------- hh 26N. 
Wauna, Columbia River, Ore. ----------------------------- h6 10N. 
Womens Bay, Kodiak Island, Alaska ----------------------- 57 lW3N. 

Yakutat, Alaska ----------------------------------------- 59 33N. 
Yap Island, Caroline Islands ---------------------------- 9 30N. 
Yerba Buena Island, San Francisco Bay, Salif. ----------- 37 HON. 

20W. 
19W. 
27wW. 
Oow. 
39W. 

OOE. 
25w. 
OlW. 
17W. 
oéw. 

IW. 
Sew. 
O3W. 
Silty 
hw. 

32W. 

38W. 

Bite 
OW. 
2uW. 
31W. 

hw. 
O8E. 
2eW. 

34, 36,79 
36,79 

30 
18,20, 78 

10, 80 

54,81 
32 
26 

6h, 81 
58,81 

2h 
30,79 

an 
50,52, 80 

66,82 

40, 80 

58,60,81 

48,50,80 
26 
28 

38,0, 80 

36, 38,79 
52 
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*Observations for the year are incomplete; extremes are for the months shown. 
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1955-1959 | 1h. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 

1950-195 | 13. 
1955-1959 | 13. 

1945-1949 | 12. 

Mean 



Temperatures and Densities 

Extremes 

August September October November December | Means | Maximum 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. ; . ||Temp. Dens. 

°C M15 °C O15 °C 75 °C O15 “Cc 7s 

CALIF.-continued 

MOEB ese MOO 5.0 He? 25.0 WSs6 2ln9 13):8 2)..8 SO250 25.6 
Meeeeoet leno 2568 18.2 2530 W7.0 25.0 5.3) 2ls9 OMe oO): 26.0 
nome elmo aoe 28 DWEn8 2le7 mers ele ase ales, RO 26 25.9 

HOM ee MeO eORO wey deed elmer mins 2leG aio elie 9 24.6 25.1 
ORB oe HOO 25.0 M752 2 Boa 2.6 alps 23 8 2.8 26.3 
ioe SeOr 19s 29 US 27 16.8 2.7 15.6 2bie7. 5 2.5 25.3 
LO Mme oelE 20s) 25.2 1966 2562 17.0 268 15s 2550 ath 255 (0) 25.8 
PORE Ee bowo 25.0 I79 2562 UWS 2531 DWheev25.2 ob ebee 25.9 

19.4 25.0 16.8 25.0 17.9 24.9 16.2 24.9 1.8 2.8 oh 2h.9 

PREECE NO) 258, 2558 22° 26.50 2lca 25°77 18.3 25.9 26.3 
Ciemebes 2On5 25.3 1953 25.2 17.8 252 16.1 25.1) 
Meee ies Cling 16.7 2s6 Db.9 2.5 13.6 2lis2 
Hemme? Hoan Ali dss 2.3 j208 2358 10.6 20.5 

CALIF. 

POnO 25.0 1859 25-0 17-1 2.9 15.2 2.9 13:6 2.8 £3) 2500 eas) 
MomleeosO Le.8 25.0 17.0 2le9 1536 2is8 We 2.7 relied 26.3 
2OmOweseO 1943 25.0 28.0-2l59 15.69 25.1 di5.0 2520 6 25.0 26.5 

2Omteeoelk aAGo? 2lee9 1723 2.9 26.3 25.0 Lhe2 25:52 -3 25.0 2TRB 
WORBeeom 7.9 25.5 16.7 25.2 ah.8 25.0 1329 2.8 9 25.2 26.4 
iomimeo. On 19.3 268 1767 2.9 15.8 2.8 1.8 2.8 ifs) hate 26.2 
Zoe EeSeOueO 7 25.0) 19.0 29 16.2 25.0 168 25.0 Si 2560) 25.8 
COCO oss le.) 72 2540) 13159 27 13.8 2.8 30) 251.0 25.9 

Mom 250 L669 25.0 D7. 29g E56 269 abeli 2lec9 25.0 

COMES) Cenk 26nl 23.8 25n7 29 2665 Uile 2568 27.3 
AiseenO! 2040 2505 1859 25.3 Wel 2535 15.53) 25.3 
hmsiciiae L753 205 W528 alins Die Alig 1343 ao 
NOmmrciins dole 20 D235) 2349 Wee 2208 dea. 22% 

CALIF. 
smlbelvag, 569 25.0 DS. 2550 T5ee 25.4 1358 250 | Mise 2550 25.7 
Meme crag) Lono 209 Pook 259 WSS 29 16 aluc9 | Peg 2.9 25.7 
(eOn25O) Howe 2lvs9 Wend lng Dito 2la9 w329 2lve9 | Wee 2lv.9 25.3 
Homoraitag lfsee 2.9 T6e9 Zig) Too8 2le9o W533 2lue7 | Wiss 2h.9 25.2 
(miecinen lias 2us8 Toso) 2iveGi iSs5 2e8 hse ahe7 | M5e3 227 25.1 

Homie o lone 2.9 Wos0 Zuo also 2ie8 1356 28 | Dh 2.8 25.2 
aieeliaoe IO) Ziad Ho.s eee Sol 2les8 iia 278) | 15.1 ehis9 25.1 
ieee LirsO 2.6 W648 28) M5e6 2leG) Wer eheay | 523 26 25.6 

ieeoeO) Lipo 2.9) S10 29 WSs0 2lvs8 1353 25.0) | 13.9 25.0 25.3 
Homose Lon 25.0 IS.9 25n0) Waer/25.1 350) 208 | alice 2560 25.6 
TGnoee oOo 25.0) 16.0250, 15.3 25.0 Tie? 2500) | dhe6 25.0 25.4 
-- -- -- -- Tai ~—— 30 -- -= -- -- == 25.y% 

MEMOS Momg elvas9 G3) 2g) MS 43) 2lvs9. M33) lus) | W38 

CPmer eos: Clim 2563) 20m 25ar Ue 25.6 BSits 2525 Bet, 
UGmene5a0) ene 25°50. 180 25.0 Moa 25e1 TSk6 25.0 
wh Aha? alle Aer y aha ee) ss\36 linge, | alee) ae 
NOM cae Nese A Aveo! A 23.63" Tat alee9 

CALIF. 

US) 25 ch UO Aa aloes 2552) alla Abe. walsh ely aal 26.2 

17 

Minimum 

10 

11 

10 

16. 

20. 

Fr fo fo NM Po Po fo Po Sq Ua fo 

OOFRPW WUWL DOL MOA se PS 

l/s 

Zilog 

WANO OU Ww Ooo 

OrPWREF OO 



18 Table 1. - Surface Water 
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2 Minimum 10 -9i LOM GILG) ALS CisG BOM Pies AL” 2)..'8 25.0 ie? iee 

AVILA BEACH, 
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T9N=19N. 112.8 236) 12.6 2s) V3ed SUSY 1360 Alyeh 13.3 2.8 1345 25:1 Theos 
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1926-1929 17 Slps6) TIO 2WKS | 116 2G TEP 2h6 1007 2550 WIe3 25.51 Dieses 
1930-193), |10.1 2he7) 11.3. 2.6) 11.6 2h.6 11i2 28 11.3 2.9 IO 12550 aaa 
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*Observations for the year are incomplete; extremes are for the months shown. 



Temperatures and Densities 

Extremes 

August September 

CALIF.-continued 

19.9 25. 

22 eon 
2G 2558) 

= =—y fo 

M Ph Po fo 

h wm Ww Dy) 

FFUIm® WH WUnuivit TEROROIGD) Won WOE 

pan =) Ww 

NM MP Po 

bh Wo Ne) 

MMMM PP MMMM MMM 

WEI W Winttr FEW WI 

an Ww e @ ne) e e e e e e e e 

oMmrrF oOo INS) ENS) bh [4 NeINew exe) SC) (2S) MMM fh 

Ie} S0) 

22 
21.0 
W552 
14 

PREP HE PEEP PREP iSO slates AU OIWOF OFAN WoOrw 

ISLAND, CALIF. 

1252 B5oik 
12.6 25.0 
WAS), Zooal 
13305) 2550 

10.8 -- 

13.4 2h.6 

12 
13 
13 
1h 

fons 

oo ® @ e © o e ° Ww OFF oO WMRPMRFPO OO90O0 900.0 

MMMM Pf MMMM NMNND 

IN) 

FUN MW MUM fM MP 

PRE 

Pee 

PERE 

~ ODAMaM WNFN@®D WF O® WwW EFMnwwk www FE mw = 

Po Po PO PO fo PoP fe Po MO PO fo Po 

Fowmup FRE FRU 

rMPrOOWO ~O O OO OO OO © 

ho FEN PonNof- Oo 

November December } Means] Maxim 

. Temp. Temp. Dens. 

‘cs 

Tlwalh e252 

TS} 256) 
lee 25 46 
ak gabe Ziel 
ise veal 

bh Ww Oo» 

Mh Po WEL O@WO 

kh Ww WL mM MNNMPY 

VFI - WEA er! 

bk i= @ 

OM AOMON DS e e ° e e °° e e ° WFwo Oo HON-A 

! lwo ine) 

NM POM Po Po NM Po ft Po PO Po Po Po 

fF PEMPr FRE FEE pa ine) (eo) to 

owonm Mm MOWMDOOMO OMMD OI O-~) 

bh he Ov 

NM NMP FEN 

MMP PhP MWhwh)P 

i JA UEdSta daisies? dele ise Ae) 

e e e e e e e @MWUOoOr (eo) Orr OO CO.O Do I@OD OA O- PM Po ft Po my Ew 

Wie e562 

2.8 

3 
2h .8 

2.8 si'8 
2.8 
2.8 

2n.9 
25.0 
25.0 
25 10 
Doel 

4.8 we) 

22 

Zl 

26.2 

26.8 

ROM DCM DOM AL) NP Ph Po WII LULL 

OrPAFwW MHRHP FEES 

27.8 

nm Nt 
fw oO 

ine) WL 

WOMMG WO 

19 

Minimum 

°C 

10 

Dens. 

M5 

ZiLo© 

OOO MD O00 sok Heo 

LoS) 

Ny) ta 

OPMH MWEO MAN 
Aw) fs oe 

20.8 



20 

Years 

1960 
1961 
1962 
1963 
196), 

Mean 

Maximum 

Mean Max. 
Mean Min. 

Minimum 

1922-192) 
1925-1929 
1930-193) 
1935-1939 
194,0-19) 

1945-199 
1950-195) 
1955-1959 

1960 
1961 
1962 
1963 
196). 

Mean 

Maximum 

Mean Max. 
Mean Min. 
Minimum 

ee ee ee 

OC ONFUODM® FPOFP@PH COOD000 oOoOwWnd! 
e e e e . e e e e e e e se es 

FF NOFWOD AMDHOP NMWORPW FRO 

| el 

ee 

HP PPE 

Lied 

Led ine) WL Ww “I~ @O A OFF MY WOO ~ 

April 

Temp. Dens. 

°C Ks 

10.0 24.8 
10).:.6: yar 
10.5 25.0 

*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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4.0 -0.9 

yey 0.3 

*Observations for the year are incomplete; extremes are for the months shown. 

Mean Max. 

Mean Min. 
Minimum 

194.0-192 

194,0-19)2 

Maximum 

Mean 
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30 Table 1. - Surface Water 

Means and 

Years January February March April May June July 

Temp. Dens. Temp. Dens. Temp! Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

Be eis °C O75 °C OTs © Sis re PF Ois ‘ #055 °C O15 
SKAMOKAWA, COLUMBIA 

190-192 3.8 -1.2 5e0 =Ne62 7.9 =1.1 D6 <150 13.9 -0.8 16.1. -0.9 2 19eGione 

CATHLAMET, COLUMBIA 

1940-192 3.6 -0.9 5.8 -0.6 7.9 °=0.5 211.7 =O. Yh.O -0.5 1623 -O.l 2Ou7 —ore 

TOKELAND, WILLAPA 

1935-1939 WoO) sua: 627 15.8 8.8 15... 20c6 45.7 W.2 V7.3 VIS28 Ll epee 

Mean (Owe 657 25.8 856 25. 20.6 15.7 23.217.3 25.8 Vel eepeheaoes 

Maximum 10 Bsa, all Zola aly2 PAs. we 20.1, "18 2203 TO 2a mee Z3\n i 
Mean Max. 826420; 9.1 20.0 20.8'20.3 Dbs3'19.2 16.8°20.9 1826 21 ln Boies 
Mean Min. 320 6 ah. 3808 spelt: [nen moe 805 10.5 ‘10.7. 13.8 (13¢2 13.7) wees 
Minimum O ge al ) Ne) ii gat itt Overt: 8 1 alle TOs ain ib 7/ 

RAYMOND, WILLAPA 

1935-1939 O20 Sat liss 7292.8 10:9 -b.3 15.0 “6.0 L723 —750 Wereeromee 
1940-192 WsOr wild 9.2) 6 L0.8'05,3 1375.8 BW6.2-5.8 WSL “O68 Taman 

Mean 650° Git oes lain 9.0 3.7 DVWL.9 ho BW. +559 TRO “850 Wongeibees 

Maximum alae ibs} 9) deal 13.9 25 13.5 16 13.5 20 WS. 22 13.2 (26 cee 
Mean Max. 8.28 29.38 9s20UO.2 L1e2-9.0 W.6'9.2 W.2°1066 (20. Passe 
Mean Min. sO) ORG Sal =1O%6 Oso OIE 9.2 -1.4 12.6 41.3 15.7 “U3 Bee 
Minimum 2 -0.6 2 -0.6 6 -0.6 6 O.5 vd Ose Wh aed aS 229 

ABERDEEN, GRAYS 

1934-1935 6.0) “Org! ask Onn 7-0. =0.2 WO. U.63 Uh.5 2c 17k Os ACen ao 

NEAH BAY, 

1936-1939 1sO 2353 TOM e3r6 (ote sout 8.5°23.7 10.1 2356 10.9°23.1 “AOeaeee 
190-194) Sel 234 Se2i2 se 55.23.59 10ta 22.9 910,823. 11.3.23.9 Joe 
1945-199 6.9 22.4 6.072253 8.1622 <2 Nob BZOTE edlilosh) 22 12.8°22.5 “l2.9eeees 
1950-195 Greif 2 a9 (OmeOeS uel tee ereal 8.8"2255 “10232330 11..6.23¢2 “eee 
1955-1959 fab C2 eli 22a source es Gee 2266 “LO.6-2363 i156P2350" aiaoeeano 

1960 6.822 48 (0. 2207 elZe: 46 933) 216. 11.2" 21.6, “1133-2207. Vie 
1961 8.4 2233 Oey ala 6. 6"20.8 9.3 22.8 11.2:22.1 12.6 22:57 askew 
1962 G38 22 $3 emer: (has\ 2363) 9.6 22.6 “10.6 2202 -11..0-23..08  taaenee 
1963 fol 2248 Be" 2enk Bs Se23)04. O36. 2129: VIL. 32288 -- -- 13 lee O 
196 O.d 21.58 aoe Cen: Wal Oe ae O57 23 el. 9.6 23.8 12251°23.) Wyle 

Mean all: 22.35 Tol 22elr (ola ZZor 9.2°22.8 -10.7°2341 S12. 7'2322 “aera 

Maximum afaik 2510) all 218 ae 2bve9 +13 25e4 16 25.0; 28 2651 =e 25.5 
Mean Max. 836: .23.5 8. 23.6 9.1°23.7 10.72388 12.9 2.0 “1h.2) 2h3, Sine 
Mean Min. Bed Ol. 28 6.2 19.8 620"21 3 8.1 20.9 Sank 2 2 SEO eres 99 2en 
Minimum 2 18.9 3 9.9 3 16.6 6 TL AS 8 FERS 8 15.3 8 LORE: 

PORT ANGELES, 

POBN=1935 M73. 2010 Tey72kss 9 Ss 20.7 VeGs5-22.0 -LOT3"°2268. Sr. 0' 2360 Sie 

PORT TOWNSEND 

1935-1936 8.0,.23.0 7.5 22.9 -- -- 833° 22.65 9.3°22.6 1O- 22.7 “VOnesZere 

*Observations for the year are incomplete; extremes are for the months shown. 



Temperatures and Densities 

Extremes 

August 

Temp. Dens. 

UG 

September 

Temp. 
°C 

RIVER, WASH. 

19.8 -1.1 foal. Sail eal 

RIVER, WASH. 

21.3 -0.6 

BAY, WASH. 

Loo Biles! 

Lalo <Zikos} 

Zal 
20.2 
LG 62 
13 

IK) 

15) 57 

USSG 

20 
WSs 5) 

HARBOR, WASH. 

Gwe 9.7 

WASH. 

10.2 2.6 
LL 2 Ale 
1266. Zele 
12.0 23.6 
ILA D346 

Io 3} 
Ta GS 
12.9 
172 6 3} 
WZodl 

24.0 
23.7 
22.9 
23.8 
(aa\o 5) 

23.9 

25.5 
2 lenf, 

22.7 
18.0 

LIL 6@ 

Ly 
1.1 
9.8 
8 

WASH. 

16.6 

Dens. 

O15 

Aw 0O FOoOOrRrD ANWwrah- 

MPMMMM NNMNMNND 

MMM fh VFN WwW WwWwWwFfF Wwwff oO 

= Oo» =) 

1250 2258) alas) 2s)40) 

(Fort Worden), WASH. 

IOs Zio2 WO5O. Zsa 

October 

Temp. 
°C 

3359) 

le io 

YJ MMONMW BeEMHD 

10.1 

9.8 

Dens. 

Nis 

November December 

Temp. Dens. Temp. Dens. 

Cyl | Gig 

Soo cilae Soil Sikaz 

Qo) Oye Ooi aogis) 

QoS) iol S62 W758) 

S59) eeu S62 1753 

16 Bera) all 21.0 
UL 68 Zoe) AO6@ 20.3) 
Soak WG 62 So) alae 

5 6.5 5 5.6 

S58) Cig Holt S66 
LOSS Opell sie) Ins 

9.4 ToS) Pols 5.3 

15 US)oG ale AS 3 
W263) UB367 Oss lS 
(Naif aes) Bail  @alh. 

5 Oss, Ih A055) 

V9 Woe Tos Ooltt 

9.8 23.8 9.0 23.6 
LOc2 23ol9 8.7 23.0 
S55 22a Tol 2260 

S83 22a Wal 22 
8.9 22.8 8)5 iL | 2252 

No Z2s1/ 8.2 22.3 
Hos) Gxollt of ZBo3} 

10.9 22. 9.3 21.8 
Mee 22562 8.8 22.0 
isd) 22a O66 Bail 

9.5 23.0 8.3 22.55 

13 2560 dal 2.9 
1O>'8 2369) 9.6 23. 
ai (262 Oot ZilcO 
5 10.6 3 16.1 

9.8 22.1 8.5 22.2 

8.58235 8.2023. 

| oe 

bh 

9.3 
(0) Gal 

9:9 
9:8 
3:7 

Ora 

918 
0.0 

9.6 

9.8 

196 

4 Wr Ov 

MMMMM MMP ONE EE muni 

Asye 3) 

23\08) 

HO OOO FWwWi10 v1 

2h. 1% 

Minimum 

Temp. Dens. 

We eke 

ae) aeSaeall 

6) Oot 

0 0.7 

) 0.7 

2EEeZORG 
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32 Table 1. - Surface Water 

Means and 

Years January February March April May June July 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

°C O15 °C O7"5 GY Os se? Ors “C755 sey Oy GS. Oe 
PORT TOWNSEND 

1874-1876 | 6.4 - 6; -- 6.7 - Ls8— Se 9ol~ ==? L 10.1- <<l 105¢eee 

Mean 6.4 - 6. -- 6.7 = 7.8 -- 9.1 -=- 10.1. --, Gage 

Maximum 8 - 7 =e 8 -- 10 -- 12 -- 12 Se 13 Se 
Mean Max. Woon -o 6.9 -- Vee = 9.4 -- 9.9 -- TAs) @ Se LZ. Sta 
Mean Min. | 5.4 - 5.9 -- 6.0 - 6.9 -- Gao a= 9.3 -- 10.0. -— 
Minimum 5 - 6 -- 6 - 6 -- 8 -- 9 -- 9 -- 
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BREMERTON, 

1931=1936.| 7.8 20.8) 7.1 20.8 7.8 20.8 9.d 20.8 11.9/21.3 . 19.9/20een Wegeeeee 
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1922=192l5| 8.011826 ) 8.7 16545) 8.6 18.2 9.3 16.6 10.7/16.9! 12.0516.55 13 gneeoee 
1925-1929:| 8.671928 || 8. 19.1) | 8.9. 18.7. 9.8 18.2) 11.8/18.0! 13.7/18:65 ieee 
1930-193)" | | 8.0 192 41 -7.7 1923 1 7.9 18c2- 859-1757! 10.9 18:0 11.9 18:6 dep 
1935-1939 | 8.5 20.2 || 7.9 20.24) 7.9 19.5. 8.6.19.2 10.2/18.9! 12.0'19.00, 12;enemee 

L9NO-19h. |) 9312263 11 6.8 22.1.1 B.7522.4¢ 9.8621.87 1O.6621.9) 11-7f21.5h) tae ae 
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1961 9.1 21.8 | 8.6 21.6 | 8.6 21.1 8.9 20.9 9.9 20.9 11.8 20500) haem 
1962 B,pr2la7 |, 8. 22.00 7. 22.0 68.3 21.5 9.2 20.81 10.6822<9%, 12aneeeee 
1963 9.3 21.6-9 8.6 21.7 |} 8.21.5 8.8 21.6 9.8°21.6 11: 21°56 “Tee 
196), 9.5:21.8') 8.9 21.4 | 8.5 21.6 68.8 21.5 9.) 21.7 -- <= 23s reeee 

Mean G.722089 || 8.2820.7 § 8.2520.53 8.852020 10.2520.04 11.882052. lee 

Maximum 1d SSelkO N1O4S26.7 ea cS23. 16.4625.9'.. 18.6526.31 18.) S29. 20a 
MeaneMax. =| 9.21.9 | 6.7°21.8 | 8.8:21.6 9,8.21.5 11.8521.5) 13.3°21.6. Ue 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Table 1. - Surface Water 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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“Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Temperatures and Densities 

Extremes 
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for the year are incomplete; extremes are for the months shown. 

Table 1. - Surface Water 

Means and 

May June July 

Temp. Dens. Temp. Dens. Temp. Dens. 
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Extremes 
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46 Table 1. - Surface Water 

Means and 

Years January February March April May June July 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

°C O15 °C M5 °C Nis °C Tis °C Tis °C Tis °C Ti5 
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Mean 21.7. 10.4% 21.7 18.4 Tat a7s6 21.6. 16.7 22.8. 16.7 2205) if s5. “22 qcuene 
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Moan Mine | 20.3 1.6. 20.2 13.9 V20.0 22.9 20. 12. 200 19 Zia 1327 “Ae 
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19z=19N9 | ~=— == lager 2620 (2359 26.0 -2lisl: 265 25. 2652 25.6. 26.0. Aoeemeome 
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Minimum ot 26.0 \2or s26l (26° ‘26.8. 2PoO Boa 278 “2620 —27 * scores 27 eee 

*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 

August September October November December | Mens || a Maximum Minimum 
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COMO OMDEMCI. > 26> | 2imacreoue 2609 26.1 26.3 26.2 "25.8 26.3 Qs) A623. 2s 3} 
2753 255) es) Boa ~BocS) Aon ~A25dM 2550 Adc 2o52 || 252 Boole |) 28 e7c2 Ah 2566 

Zoli, 203) 2c: Zech 2763) 2ics) Zea 25s) 25a eects | ZacZeeZo52 

Zs) Zio 29 Zo gu Zs & Aas) 2H 28.0 a A862 
282 Zoo SA823) AIcs) 28ialy ASA VZVSO2NEO AacS Aan) 
POMONe DO P2616 2509 2Oe5925.9 25.55 25.0 “2ly.5 25.53 
26 ZnS) Aly Boab AS Ano ne Bech 22 Cael Za 23} oak 

ISLAND 

23,9) 2Qioik - A2doh 2s Asics A/a Aico. Zio = 2ypss! 2ioO || ose 2ese 32 2ece) 2h 20).2 

28.3) 27 oll Bron Aree (Ao 2ls2 AUC e2 ae Bee 2a 268 26 BO) Adel 25. 2555) 
27.0 20sO “2062 2lc2 Coc) Bone) 2G Zr 25g8) ile || "vo 215s 29) F200 2orm Zone 
AIT ZOck Zac Zao 2I.9) 2cG (Aacs 208 2s Biol) 2lsO 22 29 295 25" 252 
26,5. 2753) Adc 2Uce “2805 27.2 23s Once = Air soeeiicil | 2ecOniclle 30 2962) 25. (2oo|it 
26.3; BhoS, 203 Gio Asoc 2ralty 25co 255 2ac® 2c! Goss) 2ifoal 30 28.5 2h 23.0 

ASci 2ZlsO. 2758 2c (268 Aloe 2Uc5 2tlos) 263) 22 

30 265 SO eso eh | Adages ch, ala 
2OmOMeie. (Cong WeleO eee Se 2c U2ono 28.0 9282612775 
PoOnlt 26n6 C685 P2GrG o6e7 BaGnin 2656 | 26n1y 26.3 
D6 2Edh PDS) 2G (2 25 § 2S) an 1 Boo) 23 Pain 

PHOENIX ISLANDS 

28.2 266 2862 268 28a3 QEs8 7 Adah Bose) Bess) 2659) 
POPBe econo) e2ee3 26.0 2enlIe26.9 S26clin 26n9 =28E 5 26n9 

ABI) QBISO “2IGO 2s A23os) 2753) 286 27e2 Basi 2740 
2Q362 Boar Bow Asse QBN Bosse Bsoe Boys 22759) 2750 
Qoise BEC 2BEOV2GBS. 2o®) BE65 Brat 25s 2.0 Boss 
ASQROMeOnS SCORO!26e5 U29R2e26uS P29R7N26n8 2294802658 
2Vol, 2505 258 2567 Zio B5cG 2S0S) Bb56  2aik 2S 

QEs2 2bols 2852 25a) Bos) BSa8) AS 2659 Bein3) 2Se9 

20 PR6G Sil 27.6 sth “ee Se asoy7 sly Bedoih, 
2857 Eto B8eh Coe Pal 262  P9o2 Pros 22s 2753 
27s 26.5 2755 Bock 276 Bose” Qe 2ec6 Bias 2565 
26° 2622 26-2540 “27° 2652 2S" 2652 26. eo5m 
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Years January February March Apnil 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens 

°C 5 “C5 °C Og C O15 

950-1954 | 27.9 25.7 28.0 25.9 28.3 25.9 28.8 25.8 
1OB5-1959 29.1. 25.0 20.9925. 7 92921626.0 +29.1925.8 

1960 29.2. 25.0 «29. 2,252.4 Beoeoo 2563. bese >eeons 
1961 29.5 25.9 <29.6 25.9 62022725.3 acdzle2sor 
1962 28.7 25.8 28.2 25.2 226.8 25. ©2962 oped 
1963 28.6 25 “20.9 25.8. 28.6 25.5 28.9 ein: 
1964, 28.9 26-2 29.3°25.7 29. 25.8 2953.25.68 

Mean 2027-259 20.7 255% 288 25.7 28.9 25.6 

Maximum 31 26017 132 2620) = 32 Zihce Ai eel 26.9 
Mean Max. | 29.9 26.3 29.9 26.3 30.1 26.3 29.8 26.1 
Mean Min. eye SaeeO Pe7ele2hesS (276 3aek. €2769" 2hely 
Minimum Ale Wncd Sehe ~Pac0- mele BVOS5: ree. See 1 

1945-199 | 29.2 25.9 29.1 26.2 29.3 25.9 29.3 25.8 
1950-1954 | 29.1 26.9 29.2 26.9 29.3 26.6 29.2 26. 
1955-1959 | 29.1 26.8 29.1 26.6 29.1 26. 29.1 26.6 

1960 29.7 260. 29.7.26.8 AZ929R2625 o29n952687 
1961 29.0 27.2 °29.8 27.2 Pee. 5u26e6 G29 3R2655 
1962 29.2 26.8 28.9 26.7 29.3 26.5 29.6 26.5 
1963 28.8 27k 2920 27.4 26.1: 27.1 28.7 27.0 
196, 30.3 28.2 30.7 28.5 30.0 27.8 30.9 27.8 

Mean 29.2 26.9 29.3 26.9 29.3 26.6 29.3 26.6 

Maximum 35 29.6 335, $29.5) i3he s28e9 Gals 73265 
Mean \Max.(030.7- 27.7 «306592727 °3087.2765 2306627.6 
Mean Mins fei. 7 25.6 6272952526 27-952368 6286372552 
Minimum 274 “aSe A27e = 2280) 262 o7el. Bes 32260 

1961 -- (-- -- == -- -- --  -- 
1962 308.3 260 32928 25.9] 1305252660 2308392601 
1963 30.352630 29.8 25.9 *30%2326s2 0295052620 
1964, B0.272622 29.9- 2661) 2989526583 S292 9F2652 

Mean 8003 2608 2958 26.0 30.1 26.2 —30,0826.1 

Maximum Bil S26e6 e318 2666) 1325 c27%el 318 s26s5 
Mean Max. |) 31.1 26.5 31.1°26.l. 3059°26.9 31.1 26.) 
Mean Min. | 29.1 25.6 28.3 25.3 28.9 25.5 28.7 25.6 
Minimum 29 25.3 28 25.2 29 25.3 28 25.h 

1947-1949 | 29.4 25.4 29.7 25.5 29.4 25.5 30.0 25.3 

1947-1948 | -- -- 29.6 -- 29.3 -- 30.0 -- 

1950-195 | 24.8 26.1 25.2 26.2 24.8 26.4 26.0 26.4 
1955-1959 | 23.8 26.0 24.0 26.1 24.8 26.2 25.1 26.1 

“Observations for the year are incomplete; extremes are for the months shown. 

Table 1. - Surface Water 

Means and 

May June July 

Temp. Dens. Temp. Dens. Temp. Dens. 

pC Gis °C 5 sf 
PAGO PAGO 

205822525 B20e6r25n6 3 25.8 
28.9 25.7 29.0 25.6 oo : 26.0 

28).652561 ~28h1) 252 S27eseeseo 
282622516 G2rsonebee Beimoreoer 
28.6 2h.9 2852 25.2 seven emeo 
28.6 24.9 27.8 25.6 2a 
28.6 25.4) 27.4 2h. 2s 

26.4255) -27s7aedul t2Resne2oe7 

30: (2751 4305 72720 S2eu mene 
29-3,26.1 28:8 26.0 s28—e3e2one 
27.3, 2302 26.7 231 (Zeeieeles 
25 Les ee 2253 Bas 2051 

APIA (observatory), 

28.8 25.6 28.3 26.0 27eyeeoee 
28:.6° 26) 209 26. 2h snc 
28.8 26. 28.0°2637 227. 7eecne 

29.l. 26.6 °28.8° 26.7 »2863e25u9 
29.2657 §28.7126¢7 b2be3meons 
29.0 26.5 ,28.h 26.7 e268 Zeno 
28.7 27.2 28.1 27.3. Aino 
30.2 27.5 28.2 26.3 “27eGueaeo 

28.9'26.6 28.2,26.6 [27R7e2ene 

33 2857 330 28.4 30 28R1 
2929 2701 292252722 288bae Tee 
27.8 25.7 o2fs202557 S26ny7eaeue 
27 282 B26 253° 826 ans 

FUNAFUT! ATOLL, 

in| pears -- == “20 Seana 
30.6 26.2 30.6 26.1 29.8 26.0 
29.7 26.0 29: 26.0 | 295 3Re5R0 
29.5 26.1 29.4 26.0 29.0 26.2 

29.9 26.1 29.8 26.0, 20.202en0 

31 26.7 32) 22606 930 een 
30.9 26.6 30.6 26.5 30.1 26.6 
28.2. 25. 28.7) 2565 ©20eaneser 
27 2.9 «36-28 02503 220 yepeeee 

GUADALCANAL |. (Kukum), 

29:9 25.2 29:30:25.2 265825e 

ADMIRALTY ISLANDS 

29.4 -== 29.5 5-2 2o-aoee 

WAKE 

2721 2653 62852 2653 52863 come 
26.1 26.1 27.9) 26.3 2852 2am 



Temperatures and Densities 

Extremes 

August September October Novernber December Maximum Minimum 

i Temp. “Dens. — ‘Temp. ‘T 

SC Ors sc 

AMERICAN SAMOA 

qf a & 
| 5 : 

°C O15 °C Os °C O15 

2Oweeeoe) (28s2.25.9 285392557 28s 25eh ©2823-25-6 5.7 2s ue 
CTRUIRZD SO ees eb sO 279 2509 “20eh 25e7 Lebo7re5e7 5.8 Pale V26u eee 

BCEOEeINnO eT sO e569 W7E6e2570 N2OVEe25.9 Y29237 2549 5. 2oale 2o6mTe2 
PHS eS S27R e500 (27e5 2557 w27 sO 2506 2856'25.8 5.6 Veh GAT erey 
Cle bene 2563 ves 255 7S e555 26iF 25/0 5.2 2602 27 aus 
Mee 827oT 25.6 (2723 alps (2769902523 ©2856 25.9 Sou 26.6 2h 15 
Pipeeeoee efit 25.0 28:0 28 28.2 25.9 2759 25.5 5.4 2655) eo 21 

Cpe seo) 12723 25.8 2755 l25e7 1285052566 "2851," 2556 25.6 

POMC eo 26509 230m (2750 ite 2637 obo 272 ian 
PHORM OPE Cone 26.3 20e Cons  2oelmeoult 29.6) 26.3 
POpere lemeone click) 26.2358) 2609 23.7. 27-1) 23.7 
Piece ol) ela ib ase ele 207 22°5 18).1 Ppaaten 

WESTERN SAMOA 

PACE ore. 28.0 26.6 28. 26.6 2902 26.5 29.2) 26.2 128.7 lel 25. US), 
PHIACHS: (201 2700) S282 2750 ES7 e750 =28is6.27-20) |(26s5 As7) 2S 204 
27 5 2658 Piss Pyke “2855 Zi POE Bass) 2S60) ASRS) WIG BES) (2G ean 

28h Zl 23ex Lrc2 Pcs Lice LOS 25S Ze izos2 AIS 23.254 
PeEeMeono IZOOKe7 ol A8esteiel IST 27.0 (298242720 1266 28.6 26 2h 
290? 2bs8 Biss) sO 27 Broo Beh easy “Say eS = 27.6% 27% 23 
Pompei eonllwreo BOM Bel s29E8 2788 “2958 28am P26ie9 29eSt 27, 922 
2707 2559 2862 2567 P3s7 2508 Beals) G7 gy 2866 2y/ale || Aels2 32.5 26 2h. 

PHC ORO *2Om IanO “28e5427-1 290 27-0 “29S 2720 128-7 

BOmeecooe 33) oul Ble 295) Bee 2959 35> 3059 32m5 
2807 2765 2965 2s B3s9 Lie sible ise)” Bear enc 
2onOmeOnOMEe (One oOe3  2723-25.9 27.7 26.2 272.6 2527 
PEMEeelinG) Con cline 26 — elu) 26) 925.0) 26 . 23°26 As 7s 

ELLICE ISLANDS 

POROMC SEH) A2OLO (2500) T29O 1260) 29en% -2650. 1301 (26.0 * 26.7% 26% 2 
PORCUZOLO) 1300 26. 9R9N26°0 08082650 2908 2559 2656) 28 12 
Cope Seo eoel 2oL0  29e7 26n0 Oe 6c2) Sond 2652 Qs Bie 2 
29 2645 (2953) LES) PISA ZS 2TE 2563-2750 Was Pile 

29.2 2650. 2c Bose 2967 Bees 2550) 2655) Boas) 2on9 

BiMCHEOn 131) 277.66) Seo Sin senor 820 26n)r 28.6 
3063) BOs) BOgse2Oa72 | Sony) LO6Ce SUkO) 27740) Ske 27/50) 
Pomieseo) Cond 2506 ene A568 eee e5N6 eSh2 2523 
Pee 2612 253 6's 250 StS oes A2ere airs Ze Ahey/ 

SOLOMON ISLANDS 

2837 2565 250 PReSM eo 2556 29n7 255  2slsoasne) 26.2% 28 20.h% 

(Seeadler Harbor) 

A565 36 2953 Se. 2866) oo Se 65 Se.) se Se Bes 

ISLAND 

PomBIeOnO! 2OeIkeb0! Ciieo 2506 oem eone 2561 2567 Asal, 22 225 
2355) 2602 23862 2650 2045 POLO 2548) 2568) 2552 Bose Bras) 1s) 2250 

. Temp. Dena. Temp. Dens. | Temp. Dens. |/Temp. Dens. Temp. Dens. 

DOFMN FOh 
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“Observations for the year are incomplete; extremes are for the months shown. 



Temperatures and Densities 

Extremes 

August September 

Temp. Dens. Temp. Dens. 

C Ns °C «O55 
ISLAND - continued 
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wae. 62052" 26. 

28. 25.9 28.6 
Dei 2602. 28.6. 26. 
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3 ZoMieoel 20). 
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30.0 26.8 29.4 26. 
2D) BES) Piesele 
Pew, 26 pe 23. 

fo WL 
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28.6 2553 Bein 256 
Doma 240) 292 25. 
2857 2651 28:59 25 

\ 1 ' \ De No) = ne) Wr 

ONOH@® NOof 
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PEE) 25.0 2013 
Boule Anes) 29.82 
Bone le 29.2 CF OOF AN No PO Pe fe Po NM Po fo VtE See ec 

‘Temp. 

October 

Cc 

27.8 
Boe 

NO PS MON Po NM PO O M00 0 @.\0 .O e e e ° o e e eo DO DULIVNI =O 1 © 

Dens. 

Tis 

26.2 
26.0 

e@ o 

MY hwPh fl fh Po Po e 

Nh 

MEOW VW WUIOUNI W111 FENO® XY OFOPN TOF ho Pe fe Po 
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52 Table 1. - Surface Water 

Means and 

Years January February March April May June July 

] Temp. Dens. ‘Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

"Cc OKs cy OTs see Os °C is er Of se? OES ‘cy Oe 

TRUK ISLANDS (Moen Island), 

Mean 27.8 25.5 1 2726°25.8 27.8 257" 28.2 25.6) 2856.25.27 2806) 2506" 2begreaee 

Maximum sul 2t.0 | 29 BilShe SiO Chae 32 26.3 36 2OROn 3) PAO) Si 26.8 
Mean Max. | 28892623. 28.2623 .28.7. 26.3 29.2 26. 29: 2603" 2935 26.2" 29792oun 
Mean Min. | 26.6 2.1. 26.6 25.2 26.9 24.9) 27.2 ah.2 27.6 2b.3 27.9 2G) 27iaueeu 
Minimum 25 1765-126 .. 2h.%. 126. 42069 26 od 26 20.0, 27 23.2, oe 

YAP ISLAND, 

195221953.) 26.1 25-4. 27.7 25.0 28.3°25.7. 29.3°25.8! 29.8 2k 29.723 30m 

Mean 26.1 25.4 27.7 25.0 28.3 25.7 29.3 25.8 29.8 2h. 29.7 23. 3oeeeeie 

Maximum 30 26.1029 26.1 429 26.2. 32 26.5 32 2oat, oe 25.67 (932) Alea. 
Moan, Max,,1 29.37. 25.9 29.2 26.0 $29.h 26.2 30.8,26.3. 31.k.25.k: 31.2 20-6" see 
Mean Min,] 26.7 2.6 | 26.9 23.6: (27s2 25.0) 28.6 2.69 27.8 22.6) 27.6 1951) 2bemeon 
Minimum Cte eT wel. eee ee cle. coo NOgaT. -2fe. 20.” 20 1720526 21.9 

ANGAUR ISLAND, 

LODUENGS2: | 2oIea peOsenel le teone eis, 2669N2355. 292.2159 =5 == == SS 

KOROR, KOROR ISLAND, 

194.7 -- -- 28.2 -- 28.2 -- 28.6. == -- == 20.7 == 20uGqme 

1949-1950 -- -- -- -- Ciel — 28%. <= 29.0, —— 29.4 -- 29:62 tes 

GUAM (Apra Harbor), 

1949 2c =- -~ -- -- -- -- =- * 28.52 25.7 280.7 25.6" 29a" 2gee 
1950-195. | 27.5 25.6 27.3 25.7 (27.5 25.8 27.9 25.9 28. 26.0 28.9 26.1 29:5 26.0 
1955-1959 | 26.8 25.6 26.8 25.5 27.2 25.9 27.7 26.0 28.2 26.1 28.6 26.0 28.9 25.9 

1960 2a 25.6 | 2725.9" i201 26.2 29.529 26.3' 28.9).26.10. 26.57. 25.87 2ouneeaee 
1961 20.7 26. yi 2600262 (27 eon 7). 2beor2oely 28.2-25.3 2980" 25.20 2oereaeee 
1962 27.0, 25.3 ofl 2505 -- -- 28.5.25.6 26.9 25.7 29. 25.6 2927 0aeee 
1963 POI 2640 } 27. Gvebier (2os2"26.a ~ZOSTP26N0" 26.6 25667) 29uG "25.67 298 a 25.7 
196 27.9 26.0 | 272 26.2° (274 26.0° 28.2°25.8" 2656 25.3 29/6n25.6), 29gbeceee 

Mean 27 uP 257 UAT se 22507 5 27.5 259° 26797 25.9)) 28%. 25.9. 288902559" Aor 

Maximum 29 ehee hed... co. (29. 27a BA ere 3h Cale SL Aire, Bilt 26.9 
MeaneMax. | 28.3°26<2")| 28.0" 26.1" '26:3"26.3° 26792603" 29.1 26.3" 2956°2653" 30Reeseee 
Mean Min. | 26.6 25,3 || 26.6 25.1 (26.6 25.5 27.225. 27.7.25.4, 26.125. 28.2025ee 
Minimum 2iny ZEON 26C 6eliO7 26.5 2620: 26 ele. 26 23.3: 27 7220s 27) tae 

MARCUS 

196), eliv2 26.0 123.9 26.6 '23.6 26.3 26.7 26.7 27s 26.9 30.1 26.1) ieee 

SAN FERNANDO, LUZON ISLAND, 

LONO=1 GUGM Apo Loco a eee, el. Ara 2yeg 2bSa2r, 3026°25.5) 207 72irsS” So aieemee 

MANILA, LUZON ISLAND, 

L9UT-19L9"| 26.5 2220 OVOP 22525 (2a aes) Argectee) 29S 2hee, 2oN9eeeO. Cotes 
EESO=1 95 | 2823.7 } 2629237) 2653 2970° 2our 2k 30cbs2b.6) 302272ineh 2a 
LGEB=195O"| 27 Je 2255) 2650" 227° .26.20 2376" 29 aoer, 3ON2 "25> 30uia25.2) 2ogsneeee 

*Observations for the year are incomplete; extremes are for the months shown. 



Temperatures and Densities 

Extremes 
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54 Table 1. - Surface Water 

Means and 

Temp. Dens. : - Temp. Dens. Temp. Dens. 

°C M715 O15 O15 °C O15 °C M15 

MANILA, LUZON ISLAND, 

1960 27 8 23-3 12%e6/22.7 28.6522.0 292k 25.1 .29.8)2N.3> 29.419.6 (ego ieee 
1961 25.9 226° 27.1 22.64 26.3" 23.0 §29.3 52.9 2957 25.: 2922 2c? “2teaecen 
1962 2641 22.3° 2.8 21.6 .2667 23)’ 2821 24.3 29.6 == 430.1 23.9 GeBuimaaigee 
1963 25.6 22.2. 24.8 22.5 25.6 2366 27. 2.2 -29.2 \s= 2857/1933 S2Ge cee 
196), 26.9 22.1 25.8. <-) 26.6 == “272k “-= 229. == [2968 “== eoeamnoms 

Mean Pie 2b < 27.3 22.9 27.8 23.6, "2859 2.6 29°59 25.0 ~30.0°2h20 *20nimaomm 8 

Maximum 31 26.8 31 26.% 32 2651 32 26.0, 32 26.8 32 27 38 26.5 
Mean Max. [26.8 25.0 .28.6-2)..8. 29.2 25.3 §30.2 25.4. 31.1 :25.8 31.2 25.3 \30e9neaer 
Mean Min. | 25.7 19.2 ; 
Minimum 23 1.0 

LEGASPI, LUZON ISLAND, 

UOW7=19U9 | 26.4. 20.5 27.6 °20.9 28.2. 21.2 230.1-21.8 . 30.9 21.) ~ 30,8°23.9 S3GhOneadro 
1950-195) | 28.1 20.0- 28.) 20.6 28.3 19.)) -29.3 20.6 29.4 20.3 929.5 2103 29.3ne2en0 
1955-1959 | 26.1 18.5 26.5 19.6 27.0 19. 28652 20.7 29.1 20.8 “29. 2173) "2esuecour 

1960 26.7 19.6 26.4 19.4% 27.8 20.8 29.) 19.6 29. 23.6 28.9 22; Meo eee 
1961 25.1 23.6 26.2 23.5 27.9 2h. -26.6523.8 29.2 24.5 29.l~2h.9 s2beteeoee 
1962 2560 2m 25.2 2266 2755 “== 28.8 23.6 29.4 23.2 29.9 2h°8 2auheeiee 
1963 2h? 227 23.9 22.6 25.7 23.5 27 24.3 26.9 24.2 .27.2 2lislinsegeceeoee 
196), 26.9 -- 25.7 -- 27.2 23.5 2iet == 28.7 24.2 29.3 2533 20.geae 

Mean 26.6 20.0 26.9 20.7 27.6 20.6 26.6 21.3 29.5 21.6 29.6 22.6 293imeeee 

Maximum 31 BSS shit 2056-30 29 32 3020), 33 29.6 3h. “2956 sa 30.2 
MeeniMex. | 25.5 23.0) 26.8 23.6 2958°23.9 30.7 2.0 31.2 2.7 3lv6.25 Ws 2G al. 
Mean Min. | 2ip.9 Uk.6 25.1 16.3 25.7 16.6 26.9 17.3, 27.8 16.1 27. 18.2 Zaeoeneme 
Minimum 23 F233 10.5 923 8.6 26 dae 7 p26 6.3) » 2h 8.6: veg 4.8 

1951-195 |. 29.802h.3 29.3 2.2 29.8 2.5 30.2 2.9 30.3 2.6 30.1. 2.6. 930. teeter 
1955-1959 (28.8 2h.) 28.6 23.8 29.0.23.9 29.6 2k 30.0 2)..1 30.6 2h.9  30.enem 

1960 29.6 2.0 «29.1 22.6 29.3,23.1 2926 2hel 929.7 2h. -29.8 2 5a eer seeume 
1961 29.4 23.4 (29.2 23.1 29.8 2.6 29.8 2.7 29.8 2.7 29.8 ali6 20, Guemee 
1962 29.5 22:6 29.6 23.1 29.6 23.8 29.1 Zieh 2927 23.5 29.6°23.0 2oeimeome 
1963 27.9 20.9 - 26.2 22.) 26.3. 2.0 27.5 2359 (28.9 2)..2 29.22.14 s2onieeeres 
196h, 28.9 23.6 28:7 23.5 29:9 2.1 29. 23.6 30.2 2.5 30:0 2.0 ~30nlmenem 

Mean 29.2 23.6 28.7 23.5 29.2.2h.1 29.6 ally 929.9: 2.3 30.1, 2.5 peoncmemee 

Maximum 32 25.6 32 26.3 32 2621.32 “26.3 .32) °26..6-- 330” 26cly Semen 
Mean Max. | 30.2 24.5 29.7 24.5 30.1 25.0 30.2 25.2 30.6 25.2 30.9 25.2 8 2501 
Moan Min. | 28.3 22.9 27.7 21.7 28.3 22.3 28.9 23. 29.2 22.7 29.0 23.5 aepbeaaed 
Minimum 26 19.6 26 18.0 2h 17.9 26 19.5 27 15.9 26 19.8 26—"¥eoen 

CEBU, CEBU ISLAND, 

V947-1949 | 26.7 2.6 27.3 25.2 27.7 25.4 29.1 25.6 29.9 25.3 30.2 21.6 2osGeene 
1950-195) | 27.6 2..5°- 27.7 25.0  28.3:25.2 29.1: 25.5 129.9 25.3 30.0 26.0 (\2058heunn 
1955-1959} 27.4. 2.7 27.6 24.9 28.1 25.3 29.0 25.5 29.8 26.6 30.2 25.7 29.Gnecem 

1960 27.7 25.6 27.1 25.7 28.3 25.6 29.0 25.8 29.8 26.0 29582508 "30rteeeme 
1961 26.2 25. 27.0: 2.2 -27-.8926.8 - 29.0525.6 629.8 25.6 . 2927), 25.6 poadoneeee 
1962 20.9 25.2 25.7%: el.6 2725, 2n.8  2059-21.5 . 29.7 25.2 - 30.18 25.20 5 co aoe 
1963 26.5 2.6 (25.8 24.8 26.5, 24.8. 26.3 2.8 29.11.2520 129.0. 250i. 20 nnmeonel 
196), Otel Aieg 26.9 2.7 27.3 2.6 28.7 25.1 29:7 25.3 "30. 25.2 Sorin eeno 

* Observations for the year are incomplete; extremes are for the months shown. 



Temperatures and Densities 55 
Extremes 

August September October November December Means Maximum Minimum 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. “Temp. Dens. | Temp. Dens. ||Temp. Dens. Temp. Dens. 

ET °C 15 “C M5 °C N's ‘°C Os “Cis gCO Gys SC | adie 
PHILIPPINE ISLANDS-continued 

29,2 12.20 Zo aisha iy BIse alocow Asiges) Glee) 27/5o) 22ce) | 2EG7 2Oas as ear ome waar 
PUCRUC RE ECOnOr O69 COO Set) seieO cleo eel ell OnneOrl OAS 320 225.07 923) 352 
Zorn eer Li T2859R 1B Le “27 9ueealn 2o.7acese ll ere9) —= 31 25.2% 2h 5.0% 
Zewomines 2e.2e W255 28.0 1676 (28s 2256 27.72209)| 27.6, == I 82). aly 2ly (eles 
Cores, S28nf 1569. 28-3) lived (28eleeled 26a7mel el e739) == Blee eons olin hun Oneice 

Cominco M56 2953, 19.0) (2057 2ile7 27.7 ec. 5al 2ouT velco 

Bem onOe Ge) 25.6 32 250) 32 5 26.7 B2 26.8 a3) 2758 
BORMMCCEHIa -OOKIIeO.O) 30m ese, “SOL2P2ls6. 129k 2) 47. 
27 ol, T260)  2ifolh, MOnCy each abs\o sh 762 wens, eoae yee 
2h Jha 25 hoes 27 5 26 0 a GE QE Os8 

PHILIPPINE ISLANDS 

CORO E ei 2I Oo late “Qe ea59, eel 20.9) —2reOrlGndi| 29s 22c2)|| slia 27am eel: Sa 
233 22 Asc Ges Ans C256) 352 Pansy no(oe) Cala any canine silo cio), 2 ei Sleyaih, 
Peemcoen M2oeS elias. -20el 2256 “27 s6-2ue0! 26a50 19 92 |h2ru9) 2.2 || 33. 12657 seh Wealvss 

28,1, DE? Bei Benye Loosen) Dies 1 ao ace) Aslun peigik ae 32 26.2% 2h 12.h% 
Popebns 2oOuebnl (2Ocl 2lie7? Senso == (eo.9. 22.0 27.0 = 32 26.he 23 12.he 
Ppaigeoele —e2Os2beR85 ‘2ousnelay “eres oso) 2549) 92>) 1 27568 == | Be 226elie 23 a 3\a3ce 
AX.6 Zhosy Bhs 25g A957 2 nalie 2r5o oo | 262 oe Abe oe 31 26.9% 23 8.8% 
CHECMICDe “cOnlt 2306, 20e3 220 2828 2107 25269 17251 ever -- 31 26.7% 2h 5.6% 

28/3 Aho, Bias Zhe Assn sige 27a) eilasy 7/nik Boal |easigcy calge) 

32 ZOMG B30 eo .0) 328 9126.) 2a Apa ish1 SiO) 29.6 Ble BOne 
BOmONeOns, 30a 2603, 3086 2509 2958) 25. 28/59) alia 
2Roe 19s5 Bross ZrO woe Bone msa7 Gage aleige) 
AS LO 2 8.6 26 tos 2S og alt 5.6 23) as 

PHILIPPINE ISLANDS 

BOs Ose clesth SO eeclige! "29.9 Nelar WoGueles | 30.0) 25) || ms2ave6olt 26 mecakas 
BOmOmelinor SO 2lia7, 2969) eli? “29hs) 2320 — 2888) 2250)| 2956: 2h sel 32° 265 | 263850 

2S). Alok 2Ie% Ahoy Ades) 2360" Asie 2362 eealh Zsa seeesn le soe aly ie) 4G 
ComeeOn 29.7 elites 29er ela 2910) 2360 e965 e22.0)| 2916) 2lr.0 SOP 255i eh 2 sh 
COROmeceS eGo) eeolaee elees6 20.5 2128) 2625 21.81] 29.2 2259) 30! 2550 | 28) 20 
29) 2 23.55 2962) Alielw2ossS Ahss Zn 2356 2eo7 SISOIMAsas esa i 32) eons ven 6.3) 
BOeltes G30sleelis6: 2ORGN25 E> BOas2566 eOson ele | 29290 Slay N38 3)8 2856 126, Mallia 

2omOnelues) (2959) 2lveali 29s8he2line “29eSe2Re9 —29e30 235 1 29.26) Zl 

Bemeeeors Bean eos, B2ra 2056) Beet 2055) 1B2 ha 26r) B30 2626 
BOmomes0) 3066) 25.0) 30.6 e522 Oclmesner S0n3 2lne 
Comignzanse 20)cr Col | eos cece  eGolmeie 27.59) 20nlr 
27 Pcie lec)! “Outen live miele ING OG BO 2] SAO) 

PHILIPPINE ISLANDS 

29) jn Qh 2g 2hea 26s 2laik 205s) Qheo “Py se) Qhawe | asa Ane Wl ss | Aoas) 220 257 
29) lh; 2DcO™ 2ZQs22Nnel AZo Aico 2c Ahoy  2ro9) Aha 2960 2hso || si 2es2 eo tSa7/ 
29)6 255 29s 2565m Ick 25cm 2Ics 2551, B8o Paeoireasoowese2e ll SA 2757 2a 1S)o3} 

2IeBneb a “eOeer clues (28e9 25) 2bq92ae ere 2le8)| 2029) 25e3 || Bs 2ond 260 f9R5 
2950 2555 295i 25oi, 2ass) Aho 2857 23oe) Boot Anos A355 2500 WP aks Bouin AG AoOAS 
Ass 25g 25 2hso 2959 A2hsS 2Iss 25 Srserehys | 2355 Shee |) Sey Begs wae Veil asy 
Qo 250, 2967 2562) 262 2ho2e 2807 Aho 2eo2 Aho) 2odsS 2isS i) 33 2ocso 25. 22h 
2952 255 2)6 255m 239s, Aha) 2950 23.7 “2766 Clason) 2Is7 Ase i) Sl 2650 26 2065 



56 

Years 

Mean 

Maximum 
Mean Max. 

Mean Min. 

Minimum 

1947-199 
1950-1954. 
1955-1959 

1960 
1961 
1962 
1963 
196, 

Mean 

Maximum 

Mean Max. 

Mean Min. 

Minimum 

194.7-19L9 
1950-195 

1955 

Mean 

Maximum 

Mean Max. 
Mean Min. 

Minimum 

1962 
1963 
196), 

Mean 

Maximum 

Mean Max. 

Mean Min. 

Minimum 

1944 
1945-199 
1950-195) 
1955-1959 

1960 
1961 
1962 
1963 
1964 

*Observations for the year are incomplete; extremes are for the months shown. 
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Temperatures and Densities 

Extremes 

August September October 

Temp. Dens. Temp. Dens. Temp. Dens. 
°C Dis °C O15 °C is 

PHILIPPINE ISLANDS-continued 

Cone eb 29.18 25.0 29h ews 

32 26.6 31 Pion o3xh 26. 
Bonne 25e9 30-2125.8 30.18 25.5 
2erameceno 26ne) 2enS> 2862) 22 

28 L7os “As wo 2x 1.9 

PHILIPPINE ISLANDS 

29.3 22.2 29.2 20.0 29.1 20.3 
Zope eel 28.7 20.1 29.1 20.8 
COCR AI 29.3) 2108 294m 21058 

2708 2253) “2063) 2002) 2638) oor 
Pomimearo | 269 2lte3) erg) elma. 
POROMCCRe, 20.9 2.8 286i 23.8 
2On0neeet 28.7 c2er 28.5 237 
Ado) 225d 250 226) 2953) 2265 

2OMOmeIAO 2O.0) 203 269 2b 

32 286% 32 28.8 33 26.1 
SOMOne ria 30ins) Chet 3027) 25.) 
27.6 14.8 Aoi s.3) “2765 Uu5c2 

26 MeO 25 6.4 26 5.7 

PHILIPPINE ISLANDS 

ee "i ebay i2fele 25a 28n0r25.2 
2 aise Baal ehee Asiqil Ahess 

an Beeline 7.6 25.2 2651 25.3 

AoRORe RO! 26 Cute) 26e15 2ln58 

31 2608) 3 265% — 33! 26.6 
COmOmeSno 29.11 25.6 29.0 26.1 
26.16 23.0 26.9 22.6 26.8 21.0 
26 ZOZ2 2h 19.3 26 14.9 

STRAIT, CHILE 

363 2@ollt 5.4 22.6 Trak, 2265 
Zon, 238 63) 2362 So) 2352 
Bs Zaoui Nee 2350 tos) 252 

Bot 2269) 4.8 22.9 Woe 2350 

WP BOy lies 23:55, “Sah 2326 
Wed 23. Oo 2302 S56) 2358 
0.9 22.6 332 22ot Goo 2207 
O 21.9 3 Celie. 6 Q@oil, 

STRAIT, CHILE 

360 22olkk Ciel Bey Vol, 2259 
Soil 2eeil Solty 2262 O60 22Ih 
Soi 2aa% 5.5 23.3 Gol 22.3 

ee 22 a)n. ney 22ein. 5.9 22.5 

6.2 22.8 Ogi 225% 6elt 22.7 
3.9 22.9 Bag eel: ae esas) 
IneS Zsolt 5.6 23.6 Voll 23a 
2os) Qsiallt h.O 23.5 Ogi 2a7 
5.4 23.5 5.5 23.8 elOmel ine 

November 

Temp. Dens. 
°C 

PH 

FUCH © MMO 

N OrFPONF MOM 

Oo NOOO 

NJAANIOAI NAD e e ° e e e ° ° e OFN@MW FPR OO 

~I fo 

Mis 

24.5 

26.2 
255) 
Zl G5) 
3} Gal 

57 

December Ear Maximum Minimum 

Temp. ~ Dens. Temp. Dens. 

O15 
Temp. Dens. 

aCe 50K 

2 oS) Alas 

30 26.2 
Asst Zool 
CaffelieereS 
Zome nao 

Ww ine) = @ 

j=) 

ine) i) NM MPP Po NO fo Po NF FEU FFF 
PNY WM WEFOW @FOo 

aaa AP) .O O Ww 

inv) Ww 

Mono ff OW 

O0MO7@O WAIN “ONO@M YWwr~AI0O 

ie) iN) 

ry 

| 2RoG 22% 

Temp. Dens. 

°C is 

28.8 25.0 

ANS Oevrs 
280" 22% 
29.0 23. 

iio 2o%. 
2rifoi, 22. 
Beth 28\c 
28.4 

28.5 22.9 

FFAO (2),(On 

2h..9 
2.8 

24.9 

N NO-A i = eau 

ne) Ww 

fal 

pas ine) Ww [e) 

°C 

313) 

Be 

12 
15 
19 

19 

* 26 

5 

Zito ( 

28. 
28. 
Eile 

27. 
26 
26. 
26 
25. 

28.8 

26. 
Shlic 

Bl odl 

WO DAO @OoO~r 

NO F* Oy 

°C 

Ze 

22 

2h 

2% 

Ib c 

ZAG 

2c 

22. 

(ALG 

—~] 0 O 

WHOM 0 WMO 

LUISE FrWO 



58 Table 1. - Surface Water 

Means and 

Temp. Dens. 

°C O15 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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*Observations for the year are incomplete; extremes are for the months shown. 
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68 Table 1. - Surface Water 

Means and 

Years January February March April May June July 
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1957-1959 | 29.2 22.8 29.4 23.6 29.6 24.0 29.3 24.4 29.6 24.3 29.1 22.8 28.7 22.5 

1960 28.5 23.6, 28.7 2.1 | 29.3 24.5 29: 2.5 28.5 23.6 27.7 22:6 2622 eeee 
1961 29.1 22.8) 28.9 23.5 | 29.2 24.5 28.2 2h26 28.8 2ahi2 2823 2370 Bey aime 
1962 28.8 23.h)| 29.6 2h.0 29.3 24.8 28.9 2.9 28.9 23.7 28.5 22.9 ) 26551225 
1963 29.1 23.0) 29.3 23.8 | 29.8 23.8 29.7 23.8 29.6 23.6 29.1 22.5 2ememamue 
196, 29,3 23.3) 29.8 2h.1 | 30.1 25.1 30.0 25.1 29.1 2.3 28.1 21.8 2B ere 

Mean 29.0 23.1) 29.3 23.8 | 29.6 2h.h 29.3 24.5 29.2 24.0 28.6 22.6 BGby Bene 

Maximum Bis 23) Si 25.2 |31:' 25.6 31° P58 31, 25.9 31% Be) Sagem 
Mean Max. |.29.9 23.9) 30.3 2li.h | 30.7 2.9 30:7 25.2 30.2 24.9 29.8 2.3 30" Oeagee 
Mean Min. | 28.0 22.2) 28.2 23.1 28.2 23.8 27.8 23.2 27.8 21.8 27.2 19.6 27 vere 
Minimum Pr 21.7 27 22.3 127) 2303 26h" 22.2 27. 1922 27° WS eye 

SAN JUAN DEL 

1950-1953] 2h.3 25.9 21.8 25.4 22.4 25.8 25.0 26.1 27.0 25 28.5 25.0 27.7 25.4 

Mean 2.3 25.9) 21.8 25. | 22.) 2528 2510 26.1: 27:0 25.5 2625 25:0 e727 Zone 

Maximum ZS) 28.4 28 28720) 136 2051 Be 2056, 82 26. 
Moan Max. | 21.3 efel 260.0 2os0.1 27.3 27<a 2oeor2telk 30 lb 26. 
Mean Min.) 19.6 2.64 18.2 2h.2°/19.3 2b26 2a. 25.50 21.d aly. 
Minimum 18 Anes 26 2a | vy, liso 9 24.2 18 21. 

26.8 32 27k 
31.0 26.0.) 305s 26ee 
2h..9 23. 2Wosveseg 
22. 23.1. 22) eae YPIO WW 

we ne) 

*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 

August September October November Maximum Minimum 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. . Dens. |!Temp. Dens. Temp. Dens. 
‘°C O75 °C O75 BCL, 7Ois “Cs ‘°C Os 

CANAL ZONE 

Pope enn 28.5 (2069 2778.19%6 27. 2063 Se IDE TE 
Porsucew (28.9 20.7 28.2"20.2 27.8 20.5 ZOmmlaaienr, 
eorpemeewe:) 28.7 21.4 28.6 20.0 27.9 20.3 An “U2 oa 

2oeucieO) (2058 20.7 28.6 120.5 (26.1 29-8 al NG alhy 
2oeeweees 26.3 elt2 28-2 2058 1276 17.8 AO) 1k) 5 
Bore wela COLo 20.8 2653 19.7) 27et 1957 20) 17/59 
265 j2l.5 29.1 20.5 29.3 19.9 28.1 19.1 22 16.9 
PBpeelne) 82800 20.1 2822 1953 27-7 19.9 20 16.9% 

2eeen22.0) 2656 20.29 28s 20e2 127/18 20.0 

BOMEECSAO. Bike 2355 Bil) 2323 30'% 23.6 
29ee) eBol 29.9 22.1 29.7 21.6 29.2 21.7 
Zee OES ete Loe eres Lil 26.9 17.9 
PMloncumor | lives 27.) 2251-26 13.1 20) pali2zew 

PANAMA 

PReeoee coe 2300 28d 2366.428ic2-23 1, AS” Zlo2 
POnONeBES, (2920 23/70 ‘2882 2216 2832 (22%9 23 «15.5 

2oes sem aee7 2365 28.8 22.1 == <== * 2h 20.8% 
POMS eo 12865 22. 202 Beh: 9273 22.8 LT AS 2Ose 
2oplieeeel (29.5 2255 2055 (2007 We=) (== % 27% 16.6% 
Sea 29. 22. 29). 23.0 28.7 23.2 9% 27 21.1% 

2oeNN23> (283 23.2 270s e235 27.9 22.5 -7% 27 18.6% 

2onIeear i288 23.1 28.3 2258 i284 237.0 

Been oO 9395) 125.2 32.8 25238 Bl 25.3 
Bore Zins 30.3 2.2 30.0 250 2956 2li.a 
CiINeeee 2s Clot 26.6 20. 26.7 2.5 
Commlgse "25 20.55 2h 555 25 19.9 23 15.5 

COSTA RICA 

2oromeese 28.8 22.1 26.lb Zia (26.3 21-9 AS aS\ailh 

PEOREIEON 2s 20.8 2.8) 20e 26.8 2159 AS ae) 
PEMONeIAo) Venee eles (204322103 t26.n 2ehi2 2linemeyare 
B2onomecene W29el 2038 283 imo $2853 2250 27 aha 
Zora 2255 2956 22.0 (29.2 2055 27 hoerveh 26 16.5 
CBee 2OnG 2G. 28 (283 2180) y2na8 217 XS UNS} 

Boabrelso 20.7 21.0 26. elee j27.8 21.9 

Sia eo slam 2a69 30: nese mi son. 2b. 
29.9 23.6 29.8 23.4 29.5 23.2 29.1 23.6 
Cee eine lieve aise 2720 ae 26.2 19%2 
Celoeiencor mote (26) Ans S266 Al, aaheS) 

SUR, NICARAGUA 

2ERNONeSES BORG 25.7 “298 25.2) ere oat BUS) a Zab oi 

20a0 02551) 3060 25.6% 298 25.2 (2728 25-1 

Bera SOs T2050) Bia “26.90 36mm eS 
BELO) 2fee BBe0 eral Bliee 26n0 W2e 26r9 
26 20 “2650 20 235 2259 2286 235 
Clim A2 BMS, S250 (2303) 2215. 1220 I221aN 23% ahi aS. ent eee 
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Years 

1958 

1963 
196), 

Mean 

Maximum 
Mean Max. 

Mean Min. 

Minimum 

199 
1950-195), 
1955-1959 

1960 
1961 
1962 
1963 
196), 

Mean 

Maximum 

Mean Max. 

Mean Min. 
Minimum 

1SIo3' 
196, 

Mean 

Maximum 

Mean Max. 

Mean Min. 

Minimum 

199 
1950-195 
1955-1959 

1960 
1961 
1962 
1963 
196k 

Mean 

Maximum 

Mean Max. 
Mean Min. 
Minimum 

*Observations for the year are incomplete; extremes are for the months shown. 
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June 

Temp. Dens. 

“Cc O75 

Table 1. - Surface Water 

Means and 

July 

Temp. Dens. 

"COs 
PUERTO SOMOZA, 

2960 LEST 

29.0 2h.5 
2641 29 

28.6 2.7 

30 26.1 
29.4. 26.0 
Aled Geng 
27 isa 

Ww (o) 

—- AFrOOF —~) \O 

ine) ine) U1 

ine) (ee) pee) 

29.1 @lpal 

CORINTO, 

20:7 2ax5 
260 23526 

26:56 Bsa6 

30 - 26.0 
29.7 25.8 
27.5 22 
27 5 20. 

LA UNION, 

30.3: 19.8 
3007 obese 

SEO) 210) 22 
3028 222 
31.0 ORS 
3185 e209 
SHALO aL 2) 2S, 

30.6 20.7 

33.8, M26 
3156) aoe 
29.2 16.7 
28 13.9 

ACAJUTLA, 

29.9 26.0 
29.4 25.2 



Temperatures and Densities 

Extremes 

August September October 

Temp. Dens. Temp. Dens. Temp. Dens. 

°C M5 Cc "1s °C M15 

NICARAGUA 

29 Qho5 “S0oe 23a 2)aSy 2007 

NICARAGUA 
PoMmeano 120.7 2267 2065 2301 
27,2 22.9 28.8 23.7 28.0 22.6 

28.3 23.2 28.8 23.2 28.2 22.8 

BINNIE Gike 2557 o4 254 
BORNE 3056 2565 29.2 25.0 
Be PING P7645 2052 2722 19.2 
COmeIe Wen WSS 27> W833 

EL SALVADOR 

OO) 19,9) 2Oe1" li. 
BORCECIONNaOsly dvno (2060 lve 
Zio 22-0 sOs2 Zoay 2am asin 

30.8 2069 Sige Waa Voray Ws\sat 
SL oh B3oB SOoly alos) | SkOnO wUs)5 76 
HO 2253) S067 alos) SO6e Mons} 
BiNsomedve wslO 7200) 130/33 12055 

296) ils Asioteh whey ZByeatey NGS 
2) Witch Bye ee) 1336 5} 

EL SALVADOR 

PoMeN26.0) 29.9 25.3 29.1) 25.9 
PonGueln9 29050219 29.2 2lp.8 

2537 25h 2907 256m 2958) 25c)h. 

Ble EAs 32650 W8lse bul) 
BOMCMeouln #3026 2559 3043 2601 
Beeieelely 26562308 2803 2lea6 
PBueuclins 928). ©2358 28 250 

GUATEMALA 

a ) ' ‘ i ine) —~) “~) 

Ww je) Ov 

MO Po PP Po fo Po 

Ww (e) ih) ine) i= © (2) Ww (e) 

e e e e e 

= 

NM PO FD Po Po fo Po 

WwW WWW Wh Ww (oe) e fo aw) Ww [o) eo ht ne) Ww ° Oo fo Ne) Oo ine) 

WIN, vee Wade tety) dees PHH® M @OuwWwEh Hw 

lw Oo ron nh Ww oO Ww oO - 

OoIY F FNOPW Wo 
ine) @ e aj ne) ! ° WL N (oo) @ Ww ne) H 

Ww ay (oe) 

Pryehwh 

Ww pat ° a iw) Sea e oO» Ww 

F@O 

e Ov 

Ht thf Or WwW 

November 

Temp. Dens. 

‘COs 

BCS) 2301) 

Qi ol 2259 
2 iPoll, Alter 

27.4 23.5 

Sn) Zilols) 
A350), 2252 
Boil ZiS69) 

2O\h, ZO 39) 
Aso BOG 
ASSG 26 
28.8 20.4 
29.4 22.7 

Aee|h, Za a(s) 

Po Ne) —~) ‘ 

NO fo Po fo Po Mh PO Po 

VLOS dar dedledeo(O (0) dedsden 
MOM oO FYNROND ONMVU 

NM MWD fo OoOdor Ne) 

= i= 
Leet AO DOM AS) ine) Nope) e oe oe oe Ne} 

Mh MP Mo PP 

CEU Cat a) 

CrOWw©. NS) Sco) dS aye 

e 

e e e e 

OX WwoOuAhry VAI 

MMMMM MNP MMMMP Wh 

ine) 

MWD F FEE FEU 

ne) 

L. 
iN 

hh 
bh 
4 
h 
he 

ye 

MhMMwplh 

31 

Shil 
hil 

31 

2h ol 

e 

MMYMMM MHD SNNNO DOW DWM WEE 

Alot 

71 

Minimum 

Temp. Dens. 

nC Ei aCns 

26% -0.2% 

23) PIG 6 
Ay Sa} 

23 pgs 

23% 1.2% 

2 Nea 
Ox i258) 

Zn alin} 
AS USB \oal 
Zin Whe 8h 
ZS allie 3) 
2. 1h. 5% 

23) N67 

Ce neaae 
Py 2266 

By 2368 

26% 2h..5% 
22 VER, 
2h, abs}o ak 

AX NS) alin 
2 U9 
Qs). B2olh. 
28) i23)a! 
27 19.8 

22 W361 



72 Table 1. - Surface Water 
Means and 

Years January February March April May June July 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

°C Os pe Wis fe Wis °C O75 “COs re Wis OEY 

SALINA CRUZ, 

1952-195) | 22.9 25.9 23.7 25.8 23.6 26.1 25.5 25.9 27.8 25.8 28.6 25.0 28.5 25,0 
1955-1959 | 23.4 25.1 2h.1 25.6 25.9 25.8 27.3 25.8 28.6 25.8 28.8 25.2 260eeeaen 

1960 23.6 25.6 23.1 25.8! 2303 25.9 -=- == 28.2 26.0 29/6 25.36 “Zoe 
1961 2159 25.7 23.7 25-5! 2507 2558 26.1-25.9 29.6 25.8 29.2 25.6 Baro ieee 
1962 2210 25. 25.5 25.) 2.9°25.0 2355 25.6 27.3°25.6 29.9 25.1 Bsveeaeee 
1963 23-4 25.6 21.8 25.4) 2.9 25. 27.5 25. 28.2 25.6 30.) 25.3 “Boy eee 
196, 23.2 25.5 2.7 25.6 2622 25.6 27.2 25.7 27:5 25.9 28.9 25.5 “Baap ieee 

Mean 23/1 25.6) 23.9 25.6) 2523 25.7 26.4 25.7 282 2558 ‘a0 2533 arene 

Maximum 28 27.3) 30 26.91 B94 279 28 264 Br! 273 SL! Sts Seaaeeee 
Mean Max. | 26.3 26. 27.0 26.1 2821 26.) 29.2 26.) 30.3 26.) 30.2 2630 geo gaey 
Mean Min. | 18.)) 2h..9° 20. 24.9 20.3.25.1 22.5 25.1 25.3 25.3 27.6 23.6 2 omens 
Minimum 17 2he2i 16 2a.0' 27 24.5 17 2.8 21 2.6 25 17. Gee 

ACAPULCO, 

1950-195) |-27.3 25. 27.0 25.5: 25.9 25.7 26.4 25.7 26.9 25.8 28.7 2553 29e3 eer 
1955-1959 | 27-3 25.2 26.8 25. 26.7 25.) 26.7 25.6 28.) 25.6 29.1 25.2 P97 Ban 

1960 2755 25.1, 26.8 25.) 2557 25.5 25. 25.6 25.3 2526 28.0 25.6 Sore ea 
1961 27.8 25.2 26:9 25.2 25.7°25-h 2.68 25.5 27.4 2556 (29.1 25.2 owes 
1962 26:8 25.1 26.5 25.2 23 25.4 .25.4 25.7 26:7 25-7 28.3°2520 ous 
1963 27.4 25.3 25.9 25.5 25.9 25.6 25.4 25.7 27.8 25.6 28.8 25.7 29. 25.2 
196, 2727 25.3 26.7 25.h' 26.0 25.6 26.0 25.4 2.7 25.6 27.3 25.3 2Osgenee 

Mean 27.4. 25.2, 26.8 25.4. 26.1 25.5 26.1 25.6 27.3 25-7 28.7 25.3 Agceeee 

Maximum 30° 26.1! 29- 26.7: 29° 264 30 26.3 30° 2642 Bb* Bi Sie 
Mean Max. | 28.3 25.6 28.2 25.8 27.3 25.8 27.4 25.9 28.9 26.0 30.2 26.1 30.3 25.6 
Mean Min. | 26.) 24.9 25.4 25.1 2h.5 25.3 2.3 25.3 25.2 25.1 26.7 23.3 27.8 2266 
Minimum 25 23.51 2) 24.6 22 2469 22 2.6 23 2h.3 2 19.2) (ae 

MANZANILLO, 

1953-195 | 26.9 27.0 27.5 26.2 2.1 26.0 25.2 26.2 25.1 26.2 27.4 26.1 29.1 26.5 
1955-1959 | 27.6 25.5 26.9 26.1 25.9 26.0 26.1 26.2 27.8 26.4 28.4 26.1 29.1 26.1 

1960 =e =a == ye Se Se cis, Weer So See in ees 
1961 26-4 25.6 25.5 25.8 235 2621 ‘23/2 26.2 25.7 26.1 27. 25/9 2a 
1962 26.0 25.8 2.9 26.0 ‘20.9 2642 2257 '°26.3 2.9 26.3 27-3 Bele 29s eee 
1963 26.1 26.0 =-- == 23.6'26.3 2573 26.3 26.8 26.3 28i6 26.4 ‘2gpeeee 
196), 26.3 25.7. 25.8 26.0 23.7 26.1 ‘2563 26.1. Ali.3 26.3 2555 2653 PRRs uaaee 

Mean 26.9 25.8 26.) 26.1 2h. 26.1 25.0 26.2 26.3 26.3 27.8 26.1 AZguiyaeuD 

Maximum 31; 27.9! Zl 27.5) 26> 1270 BEN 2.2 30 28 3h 27> ae 
Mean Max. |'28.2 26.5) 27.7 °26%6 26.1 2655 26.7 26.6 27.9 26.8 29/2 2638 S0lt wees 
Mean Min. | 25.6 25.0 2h.7 25.6 22.3 25.6 23.7 25.8 2h.5 25.8 26.0 25.4 27.8 25.0 
Minimum 2k 2347, 22 25.01 19° 25.1 21 252) 22° 25.2 23° 2.0 Zee 

MAZATLAN, 
1953-195 | 21.9 26.0 21.7 26.0 21.0 26.0 22.5 26.2 23.9 26.4 28.2 26.5 29.9 25.8 
1955-1959 | 22.2 26.0 20.7 26.1 21.3 26.3 22.3 26.4 25.2 26.4 28.6 26.5 29.6 25.8 

1960 == == | 19.6 260: 2059 26.6 22.2126.6 29.8 ‘a7s0 94> .=4 2Oriteaee 
1961 22.3 25.9) 23.3 25.9) 21.6 26.6 23.8 26.7 26.) 26.8 28. 26.0 So ae 
1962 217 25.9, 23.6 26.5. 17.6 26.0 19.8 25.9 23.1. 26.1 26.2 26.6 298 2eue 
1963 18.7 @b.8) 18.1 2h.l. 205 ay 2.5. 25.0 “sa oes set Fe -- -- 
196, 22.) 25.6; 20.6 26.0 19.3 26.2 ‘Alle 26.2 23.5 26.5 25.56 26.5 “==> Fee 

*Obeervations for the year are incomplete; extremes are for the months shown. 
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Extremes 

August September October November December | Means | Maximum Minimum 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. plese Dens. Temp. Dens. 

RO O45 ger (Cys Eo), as 1¢ Gis pe) Ons pr Gas fC) Ogg 

MEXICO 

PORES eSeceo alter, "25 25.0) ll 25.6 23103 25/58 BL Bro) AL Laie 
28,9 25.2 2950 Aira 2eio2 Anne Anse 2553) 92255) 2505 B2 Aso) ye. AlSa's 

Pomieives. “2500 Zit 282 23 2256 Bo Pee I25n6 Bale, eisOs bare eilneost 
Pomimeases 2009 250 25.2 "25.1 227 -2ln6 2p. 825-0 BIL ASGGr Wye Lehor 
PORE MeSHO) 2 Only ale He7asr eles hie 2hii6e "2356 2573 Bl. Beg “M5 .2266) 
AQmOmelnG 286 255° 2526 25.1 2.9 25.3 2252 25.7 Sil 2 ifose vals) Wes 
Pomoucimone29.6 lil. Ali.2 25.2 23.7 25.6 23.2 25.6 2 26 olh,  USe23}\5%7/ 

PERonebel N2On0 2.5 26e7 208 2 25.3 2258 25.5 

BieeeoonG Bly 126-5 BP“ TO "29 26.5 29. 27.8 Be  2\cil 
BURBS NBOne eo 29.8 25.7, 26.6 126.0 Ziel 26.3 
2756 Ohsc® 251) 2268) 2265 22570 uss) ee leg sha aks Sear ests) 
PiCeoe ree eG MG 22 = 228 wy = elie | NG L568 

MEXICO 

POROMe Ome Ino elise | 26.0) 2lu.3) 2823 25.0 Zien 2biol! 25 cil) 32 2667) 22 1S. 
Bomiecinc  29nln 2lmo, 2924 Zita, 263 27 i2e9 25a! hos) |i sub Zio 22. A5o9 

POMOEION ZO eae (29.1b 2300 2Or2e elvs6 28r2 2lp.9 Zao |[suh Zooak 423) 0 sia 
PORONe RO! e9E 23-5 2907 2ln9 26.7 2p eid 2lys9 Ales) I, Sal “ASoik 22 16.2 
BOMOMZI ON 2900 2liel 2961 2359 28.5 2.8 27.2 2521 ASLO |) Sil 2as© "22° ilS)e 7 
Bomomeltey 29.0 23.9 29.55) 2lu.3) 2856 2.8 28.2) 25.0 Qe |i sah 26q3) Ves) AS 52 
29.55 Aho? 258 Aha 2s Ahh, 2768 2550) Zool 2552 QE On|) Sib Y2O6@, 23). 20s 

28).9 Ano 2966 A2hoO 29a AGNee 2342" hiss 27x, 251k 25.0 

FimECOROMoeE E 2o.c) Bi 4 25.0 315 26.0) 30) 26.1) 0 Boal 
BOnVacoeln 207 coe 30m 25.0 29n 25. 28.8 25.6 
POMCEP BME eco NCO ineS) 22.0) 26.9 eB%6 F26rIt ins: 
Poeeeeon liu Wee Sars GB.6 2b TORS 23," 23.7 OP 62 

MEXICO 

BOMeCH eon 125)19 256 So @p—8) 2itd w= 2820 2625 joe a= Bile eos 23 ebear 
28)\9 25.6 22h 285 2359 Bhos- AseOQvenso 256 C502 | 2eO aan )|) sul tes) weal eee 

eee ORO neoa7, COmS 25.6. 20.2 2h 27.0 2oem |= “== 31% 26.1% 26% 25.0% 
COMO ERO, Soul s2bne BOnd Shel 2609 257 257 2509 126.9 25.8 || 82° 26.6 | 212377 
29).6) BEG 2955 Bxo7) 2543) 23\uly BSKO Alea, 2547 2555 25a) Cosy | beach vals). ales 
2omomesno  29an else 2952 23.8 27.7 25.2 26.9 25.6 |) == -- 31 27.2% 21% 20.6% 
POPC SOME ONG: 25.55, 29n2) 25n3) 29) 2601, 2502 26.2)| 26.7 26.0) || 31 26.9 ).2 2ley 

POMOMebeOn 20 2b 29n2) 2liion rcOrebied, 269) 25.6.) 272 25r.i/ 

ieee 26.5 St 26.55 30) 26.5230 277.0 Bly 2769) 
BORECORS) | B0nln 2560 30nd 2556) 29-2579) 27.9, 267.2 
28.18 2503 Boe 25.0) “BSah 235 2663) Zio) 2scoc2ney 
Comme oe oe ein 2060) Colm Vokes ears vad 23) 4 2210 Oy Mlor2 

MEXICO 

BOReCNCORe B0ne 25.0 ZOU 256 s2GnO26.4) 22.8 26.0 B28 278 VER 
BOM StOn 29EC) clit Zone 25h "25n3) 2 2089) 262 22m 2S Pp Lee ake 

29.5 260 2062 2551 W200 Cass) 2odi 2oq Ve255 2oos 31% 28.0% 17% 2.2 
-- -- SS Sal Meals) CSAS) MALES) 255 1 eee oe, BB eines LO) 2lie6 

BORBUCHR) BOL clison 298 25.1% Cie Cone |) U=-) b== BE Retiebt oy cay. O 
--  -- ==) Dass | 2922 2520 25.9) 25.9 23.9 25.7 31% 25.9% 17 22.6 

2559 2568 B0.0) 2a5qi Bo, Assy 2259) 2553) Alas 2501 ani 260m i) Beas 
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Years 

Mean 

Maximum 
Mean Max. 

Mean Min, 
Minimum 

1956-1959 

1960 
1961 
1962 
1963 
196), 

Mean 

Maximum 

Mean Max. 
Mean Min. 
Minimum 

1950-1952 

1957-1959 

1960 
1961 
1962 
1963 
196) 

Mean 

Maximum 

Mean Max. 

Mean Min. 

Minimum 

1952-1955 

1963 
196, 

Mean 

Maximum 

Mean Max. 

Mean Min. 
Minimum 

1950-195), 
1955-1959 

January 

Temp. 
°C 

19. 
20. 

Dens. 

M15 

25.8 

26.9 
26.4 
25.2 
24.0 

26.6 

25.2 
Zone 

26.6 
26.3 

26.3 

28.0 
27.0 
25.9 
2.8 

27.0 

26.3 

255 

Zong 
2652 

2655 

29.3 
27.0 
25.7 
24..6 

26.8 

26.9 

26.8 

28.8 
co 
26.2 
26.2 

26.7 
26.9 

February 

Temp. 
°C 

19.1 
15 

Dens. 

"5 

26.0 

Cileen 

26.5 
25.5 
24.1 

26.8 

25.7 

26.5 
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Temperatures and Densities 

Extremes 
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76 Table 1. - Surface Water 

Means and 
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* Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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Mean Temperature and Density Curves 

Monthly mean surface water temperatures (in degrees Celsius) and densities 
(o,,) are presented graphically to show the seasonal variation. 
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Mean Temperature and Density Curves 79 

Monthly mean surface water temperatures (in degrees Celsius) and densities 
(o,,) are presented graphically to show the seasonal variation. 
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80 Mean Temperature and Density Curves 

Monthly mean surface water temperatures (in degrees Celsius) and densities 
(o,,) are presented graphically to show the seasonal variation. 
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Mean Temperature and Density Curves 81 

Monthly mean surface water temperatures (in degrees Celsius) and densities 

( g,) are presented graphically to show the seasonal variation. 
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82 Mean Temperature and Density Curves 
Monthly mean surface water temperatures (in degrees Celsius) and densities 

( o,) are presented graphically to show the seasonal variation. 
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Table 3.—Corresponding Densities and Salinities 

(Density at 15°C. -- Salinity in parts per 1000) 
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Sea Water Density at Various Temperatures 

The purpose of this graph is to provide the density of sea water at any temperature apt to be encountered when 

the density at the standard temperature of 59°F (15°C) is known. To convert a density at 59°F (15°C) to density 

at another temperature, enter the graph horizontally from the left with the known density and downward from 

the top or upward from the bottom with the desired temperature; the position of the point of intersection with 

respect to the curves gives the density at the desired temperature. Interpolate between curves when necessary. 

For example, by this method, water having a density of 1.0162 at 59°F is found to have a density of 1.0124 at 

85°F. The densities are referred to the density of fresh water at 4°C (39.2°F) as unity. 
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