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INTRODUCUON 

The summaries o f  s e a  water d e n s i t i e s  p re sen ted  i n  t h i s  p u b l i c a t i o n  a r e  based on 
observat ions made i n  t h e  P a c i f i c  harbor  and c o a s t a l  waters  through the  year  1953. 
The d e n s i t i e s  were observed p r i m a r i l y  a t  t i d e  s t a t i o n s  which, i n  t h e  United S t a t e s  
and posses s ions ,  were maintained by t h e  Coast and Geodet ic  Survey, o f t en  with t h e  
cooperat ion of o t h e r  o r g a n i z a t i o n s .  Summarized d a t a  f o r  f i v e  p l aces  on t he  C a l i f o r n i a  
c o a s t ,  namely Balboa, P o r t  Hueneme, P a c i f i c  Grove, North F a r a l l o n  I s l a n d  and Blunts  
Reef L igh t sh ip ,  were supp l i ed  by t h e  Sc r ipps  InstitutionofOceanography. F i n a l  re- 
s u l t s  fo r  p l aces  i n C h i l e  were s u p p l i e d b y t h e D e p a r t a m e n t o d e N a v e g a c i h 6  Hidrogra f i a ,  
Repiibica de C h i l e ,  and f o r t h e p h i l i p p i n e  I s l a n d s  by t h e  Bureau of Coast and Geodetic 
Survey o f t h e  Republic of t h e p h i l i p p i n e s .  For o t h e r  c o u n t r i e s  t h e  Coast and Geodet ic  
Survey de r ived  t h e  d a t a  from obse rva t ions  made b y o r g a n i z a t i o n s  i n  t h e  c o u n t r i e s  con- 
cerned. I n  L a t i n  America t h e  obse rva t ions  were ob ta ined  through t h e  cooperat ion of 
t h e  I n t e r  American Geodet ic  Survey. 

Table 1 p r e s e n t s  monthly means and annual mean and extremes for  each year  o f  
obse rva t ions .  Maximum and minimum d e n s i t i e s  a r e  shown f o r  each year  i n  which obse r -  
v a t i o n s  were made, whether or not  t h e  obse rva t ions  covered the  whole year ,  I n  a l l  
ca ses  t h e  y e a r l y  extremes are from t h e  months of  t h e  year  f o r  which means a r e  given. 
I f  they a r e  from an incomplete yea r ,  t hey  a r e  followed by an a s t e r i s k .  

For each s t a t i o n  a t  which t h e  series of  o b s e r v a t i o n s  covered two or  more y e a r s ,  
t h e r e  a re  given a l s o  t h e  fol lowing monthly va lues  f o r  t h e  series: t h e  mean of  t h e  
monthly means t o g e t h e r  with i t s  corresponding s a l i n i t y ,  themaximum d e n s i t y  observed, 
t h e  mean o f t h e m o n t h l y  maxima, t h e  mean o f  t h e  monthly minima, and minimum observed. 

Following t h e  t a b l e  of  d e n s i t i e s  a r e  graphs of  monthly mean s a l i n i t i e s  showing 
t h e  seasona l  v a r i a t i o n  f o r  many p l a c e s  l i s t e d  i n  Table 1. 

The o b s e r v a t i o n s  a r e  made by drawing a sample of  water from nea r  t h e  s u r f a c e  
and observing i t s  d e n s i t y  by means of  a hydrometer. They a r e  u s u a l l y  made once each 
weekday a t  whatever time t h e  obse rve r  a t t e n d s  t h e  t i d e  gage. I t  may be assumed 
t h a t  i n  t h e  course of a month or  a year  t h e  d i s t r i b u t i o n  of obse rva t ions  is f a i r l y  
uniform ove r  a l l  phases  of  t h e  t i d e .  A t  some s t a t i o n s  s i t u a t e d  wi th in  or  nea r  t h e  
en t r ance  of an e s t u a r y ,  t he  d e n s i t y  v a r i e s  with t h e  s t a g e  of  t he  t i d e  o r  with t h e  
d i r e c t i o n  of  t he  t i d a l  c u r r e n t .  

The d e n s i t i e s  i n  Table 1 a r e  given wi th  r e spec t  t o  t h e  d e n s i t y  of  pure water a t  
a temperature  o f  4OC. (39. P F .  1 as un i ty .  The a c t u a l  d e n s i t y  of t he  water may vary 
from a l i t t l e  less than u n i t y  f o r  f r e s h  water  a t  a temperature  o t h e r  than 4OC. t o  
approximately 1.0310 for t he  h e a v i e s t  s e a  water.  S ince  t h e  d e n s i t y  of  s e a  water ,  a s  
observed, depends n o t  only upon t h e  amount of s o l u b l e  m a t t e r  contained i n  a u n i t  
volume bu t  a l s o  upon t h e  temperature  of t h e  water a t  t h e  time t h e  r ead ing  was made, 
i t  is necessary t o  reduce t h e  observed d e n s i t i e s  t o  some s t anda rd  temperature  i n  
o r d e r  t h a t  they may be comparable. I n  t h i s  p u b l i c a t i o n  t h e  observed d e n s i t i e s  have 
been reduced t o  a s t anda rd  temperature o f  15°C.(590F.). The d e n s i t y  of pure water 
f r e e  from a i r  a t  a temperature  of  15OC. is 0.9991. 

The s a l i n i t y  of s e a  water ,  denoted by t h e  symbol O/OO, is de f ined  a s  t h e  number 
of  grams of  s a l t s  con ta ined  i n  1000 grams of s e a  water.  S a l i n i t y  can be determined 
by s e v e r a l  d i f f e r e n t  methods, one o f  t he  s imples t  being based upon the  d e n s i t y  of  
t he  water  a s  ob ta ined  from the  use  o f  t h e  hydrometer. Table 2 gives the s a l i n i t y  
corresponding t o  d i f f e r e n t  va lues  of d e n s i t y  a t  t h e  s t anda rd  temperature of 59'F. 
(15OC. ) t o  which a l l  d e n s i t i e s  i n  t h i s  p u b l i c a t i o n  are r e f e r r e d .  

For some p r a c t i c a l  uses  of  d e n s i t y  d a t a ,  i t  is  more important t o  know t h e  den- 
s i t y  a t  t h e  temperature  a p t  t o  be encountered than a t  t h e  s t anda rd  temperature .  
n e  graph,  Sea Water Densi ty  a t  Various Temperatures,  provides  f o r  conve r t ing  d e n s i t y  
a t  590F.(1S°C.) t o  d e n s i t y  a t  o t h e r  temperatures .  

The fol lowing p u b l i c a t i o n s  complete t h i s  series:  
S p e c i a l  Pub. No. 278. Sur face  WaterTemperatures,  A t l a n t i c C o a s t ,  North andSouth 

America. 
S p e c i a l  Pub. No. 279. P e n s i t y  of  Sea Water, A t l a n t i c  Coast ,  North and South 

America. 
S p e c i a l  Pub. No. 280. Sur face  Water Temperatures,  P a c i f i c  Coast ,  North and South 

America and P a c i f i c  Ocean I s l a n d s .  1 
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Table 1. Density of Sea Water 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SAN DIEGO, CALIF. 
1.0240 1.0240 1.0241 1.0244 1.0247 1.0249 1.0251 1.0252 1.0251 1.0248 1.0248 1.0246 

246 246 248 249 251 251 255 256 253 250 250 248 
248 249 249 249 251 251 253 251 252 250 250 247 
248 249 251 251 253 253 254 251 249 246 247 246 

1.0246 1.0246 1.0247 1.0248 1.0250 1.0251 1.0253 1.0252 1.0251 1.0248 1.0249 1.0247 
33.2 33.2 33.3 33.5 33.7 33.8 34.1 34.0 33.8 33.5 33.6 33.3 

1.0252 1.0254 1.0255 1.0254 1.0258 1.0258 1.0261 1.0261 1.0261 1.0256 1.0257 1.0253 
1.0251 1.0251 1.0252 1.0252 1.0255 1.0255 1.0258 1.0258 1.0256 1.0252 1.0253 1.0252 

1.0228 1.0233 1.0236 1.0231 1.0240 1.0247 1.0248 1.0246 1.0245 1.0244 1.0244 1.0237 
1.0239 1.0242 1.0241 1.0242 1.0245 1.0248 1.0249 1.0248 1,0247 1.0245 1,0245 1.0242 

LA JOLLA. CALIF. 
1.0250 1.0249 1.0249 1.0249 1.0250 1.0251 1.0251 1.0252 1.0248 100246 1.0248 1.0248 

Means 

1.024t 
25c 
25( 
25( 

1.0245 
33.t 

1.0245 
248 
248 
248 
250 

251 
250 
248 
249 
248 

249 
248 
249 
248 
250 

245 
24E 
245 
25c 

25c 
251 
245 
245 
245 

248 
249 
249 
249 
25c 

Max. Min. 

1922 
1923 
1924 
1925 

ban 
Danrity 
S a l l n l t j  

yu. 
wranyax. 
Wan Yln . 
din. 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1.0258 1.0228 
261 240 
261 237 
258 240 

1.0261 

1.0228 

1.0256 1.0240 
249 
248 
248 
249 

249 
251 
249 
248 
249 

248 
248 
248 
250 
248 

249 
243 
ucs 
249 

249 
250 
246 
248 
248 

247 
247 
246 
249 
248 

249 
245 
248 
249 

249 
251 
247 
248 
248 

248 
248 
245 
246 
249 

247 
248 
249 
249 

249 
251 
249 
249 
249 

248 
249 
247 
249 
249 

248 
250 
249 
249 

250 
250 
249 
2 50 
249 

248 
250 
250 
249 
249 

249 
249 
249 
249 

250 
250 
248 
250 
248 

248 
248 
250 
249 
250 

249 
249 
249 
250 

250 
250 
249 
250 
248 

248 
249 
250 
249 
250 

243 
224 
247 
248 

248 
249 
240 
245 
246 

241 
244 
237 
234 
243 

2 50 
247 
247 
248 
248 

249 
249 
249 
249 
248 

248 
248 
248 
248 

249 
247 
247 
247 
247 

248 
249 
249 
249 
248 

249 
248 
249 
248 

249 
244 
247 
246 
246 

248 
249 
249 
249 
ut9 

249 
245 
248 
249 

249 
243 
248 
248 
248 

249 
249 
249 
249 
249 

249 
249 
249 
249 

250 
246 
249 
250 
249 

250 
250 
250 
249 
249 

249 
249 
250 
249 

249 
248 
249 
249 
250 

250 
249 
249 
249 
249 

249 
249 
250 
249 

248 
247 
249 
249 
250 

249 
249 
249 
249 
249 

249 
249 
249 
249 

248 
247 
249 
249 
249 

249 
249 
249 
249 
249 

249 
249 
249 
249 

249 
247 
248 
249 
249 

249 
249 
249 
249 
249 

249 
249 
249 
249 

L. 0249 
33.6 

33.55 

1.024E 

24: 
24 ! 
24' 
245 
25 : 

244 
239 
242 
24A 
244 

245 
247 
247 
247 
246 

247 
246 
243 
248 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

dean 
Density 
Salinity 

ysx. 
Yean YM. 
Yean Yin . 
Yln. 

1925 
-1953 
Sallnit; 

Y..n 

1924 

1925 
1926 
1927 
1928 
1929 

243 
249 

248 
249 
248 
249 
249 

249 
248 
248 
249 

1.0249 1.0248 1.0248 1.0249 1.0249 1.0250 1.0250 1.0250 1,0249 1.0249 1.0249 1.0249 
33.6 33.5 33.5 33.6 33.6 33.7 33.7 33.7 33.6 33.6 33.6 33.6 

1.0255 1.0251 1.0256 1.0252 1.0252 1.0253 1.0254 1.0254 1.0251 1.0252 1.0251 1.0251 
1.0249 1.0249 1.G249 1.0250 1.0250 1.0250 1.0251 1.0251 1.0250 1.0250 1.0249 1.0249 
1.0247 1.0246 1.0246 1.0247 1.0249 1.0249 1.0249 1.0249 1.0248 1.0248 1.0248 1.0247 
1.0242 1.0224 1.0234 1.0241 1.0244 1.0247 1.0248 1.0248 LO245 1.0240-1.0245 1.0244 1.0224 

1.0254 1.0244 

250 242 

258 191 
254 241 
256 247 

250 208 

BALBOA, CALIF. 

LOS ANGELES (Outer Harbor), CALIF. 

1.0248 1.0249 1.G248 1.0247 1.0249 1.0247 1.0248 1.0248 1.0249 1.0247 1.0246 1.0247 

247 247 246 246 247 246 245 245 244 243 243 244 

246 233 244 247 250 251 248 250 a9 250 247 24% 
248 248 248 251 250 250 249 250 248 248 249 249 

245 243 244 240 244 245 246 247 246 245 245 245 

250 249 249 250 251 252 252 252 251 251 251 25c 



1930 
1931 
19?2 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Yean 
Density 
Salinity 

Max. 
Mean M a x .  
Yean Min . 
Yin . 

,1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Meall 
Density 
Salinity 

Max. 
Mean Max. 
Mean Min. 
Min . 

1919 
-1953 

Meall 
Sal In1 t! 

Table 1. Density of Sea Water - Continued 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

LOS ANGELES (Outer Harbor), CALIF. - Continued 
1.G247 1.0249 1.0249 1.0251 1.0251 1.G251 1.0252 1.0252 1.0252 1.0251 1.0251 1.0252 

252 
247 
247 
243 

245 
248 
246 
249 
247 

249 
244 
247 
240 
24 7 

247 
247 
246 
248 
247 

249 
250 
236 
245 

250 
244 
247 
2-47’ 

246 
247 
241 
246 
?A8 

247 
237 
248 
244 
240 

248 
249 
249 
248 
248 

249 
249 
249 
247 

253 
249 
249 
248 

246 
247 
246 
238 
249 

250 
231 
250 
246 
242 

247 
249 
249 
249 
249 

252 
250 
2wc 
251 

248 
248 
250 
245 

248 
248 
250 
244 
252 

245 
247 
249 
248 
247 

246 
245 
249 
248 
251 

252 
250 
245 
250 

..G247 1.0246 1.0247 1.0249 1.0250 1.0251 1.0251 1.0251 1.0250 1.0250 1.0249 1.0248 
33.3 33.2 33.3 33.6 33.7 33.8 33.8 33.8 33.7 33.7 33.6 33.5 

..0255 1.0254 1.0257 1.0256 1.0256 1.0258 1.0260 1.0258 1.0257 1.0260 1.0257 1.0259 

..0251 1.0251 1.0251 1.0252 1.0253 1.0253 1.0254 1.0254 1.0253 1.0253 1.0253 1.0252 

..0238 1.0236 1.0237 1.0245 1.0247 1.0248 1.0248 1.0248 1.0247 1.0247 1.0246 L O U 3  

..0169 1.G171 1.0168 1.0208 1.0213 1.G242 1.0244 1.0244 1.0243 1.0242 1.0233 LO205 

SANTA MONICA, CALIF. 
i.0249 1.0250 1.0251 1.0252 1.0251 1.0252 1.0253 1.0251 1.0252 1.0249 1.0249 1.0248 

248 248 251 252 250 250 250 251 248 249 250 24e 
247 247 247 249 251 250 250 251 248 248 247 247 
247 246 247 249 251 253 253 249 251 251 251 25C 

250 248 250 251 252 252 251 251 252 250 250 247 
247 245 249 252 252 253 252 251 251 250 250 251 

246 248 246 249 252 252 252 252 250 250 249 244 
245 247 247 248 248 250 249 248 248 247 247 248 

~ ~ 0 2 4 7  1.0247 1.0248 1.0250 1.0251 1.0252 1.0251 1.0250 1.0250 1.0249 1.0249 1.024~ 
33.3 33.3 33.5 33.7 33.8 34.0 33.8 33.7 33.7 33.6 33.6 33.5 

L.0255 1 .02s  1.0256 1.0263 1.0256 1.0258 1.0262 1.0273 1.0260 1.0256 1.0263 1.0255 
L.0252 1.0252 1.0252 1.0255 1.0255 1.0255 1.0257 1.0258 1.0255 1.0253 1.0255 1.025; 
1.0242 1.0240 1.0243 1.0244 1.0246 1.0247 1.0246 1.0246 1.0246 1.0245 1.0244 1.024: 
1.0230 1.0227 1.0228 1.0234 1.0244 1.0244 1.0243 1.0244 1.0- 1.0242 1.0236 1.022E 

PORT HUENEME, CALIF. 

Max. Min. 

..0255 1.0241 
257 
25 5* 
256 
25 3 

254 
25 5 
257 
256 
257 

259 
2539 
259 
259 
255 

256 
254 
256 
255 
256 

260 
256 
260 
258 

L. 0260 

240 
2m 
239 
201 

242 
242 
223 
18 6 
uc;! 

213 
1684 
237 
190 
171 

238 
228 
237 
245 
245 

242 
245 
169 
242 

1.0168 

1.0263 1.0230 
273 240 
256 239 
260 227 

256 238 
261 228 
263 228 
255 242 

1.0273 

1.0227 

Wbservations for t h e  year are incomplete; extremes are for the months ahown. 



Table 1. Density of Sea Water - Continued 
Means and Extremes 

Y W  

1930 
1931 
1932 

Mean 
Density 
S a l i n i t y  

Max. 
Mean Max. 
Mean Min. 
Min . 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 

Mean 
Density 
S a l i n i t y  

Max. 
Mean Max. 
Mean Yin . 
Min. 

1919 
-1953 
lean 
S a l i n i t y  

1925 
-1942 
dean 
S a l i n i t y  

1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

~ ~~~ ~~ 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SANTA BARBARA, CALIF. 
-- --- 1.G251 1.0253 1.G253 1.0254 1.0254 1.0254 1.G252 1.0251 1.0252 1.0252 

1.0251 1.0253 253 254 253 254 255 255 253 253 252 249 
250 247 251 252 254 255 -- -- -- -- --- --- 

1.0250 1.0250 1.0252 1.0253 1.0253 1.G254 1.0254 1.G254 1.0253 1.0252 1.0252 1.0251 
33.7 33.7 34.0 34.1 34.1 34.2 34.2 34.2 34.1 34.0 34.0 33.8 

1.0256 1.G258 1.0258 1.0259 1.0262 1.0260 1.0259 1.0259 1.0257 1.0257 1.0258 1.0255 
1.0255 1.0256 1.0257 1.G258 1.0259 1.G257 1.0258 1.0258 1.0256 1.G257 1.G256 1.0254 
1.0244 1.0232 1.0247 1.0249 1.0249 1.0251 1.0250 1.0251 1.0248 1.G247 1.0244 1.6234 
1.0239 1.0216 1.0246 1.0248 1.0248 1.0250 1.0249 1.0250 1.G247 l.G2W( 1.0241 1.0221 

AVILA, CALIF. 
- -- - --- -- 1.0257 1.0256 1.G258 1.0256 1.0253 1.0253 1.0251 

1.0251 1.0250 1.G252 1.0253 1.0253 254 254 253 252 250 249 247 
248 249 250 251 253 250 252 255 252 252 250 252 
251 251 252 250 254 254 252 251 250 250 249 249 
248 249 249 252 251 252 251 250 252 250 250 250 

247 247 251 254 255 253 251 249 250 249 248 247 
246 248 250 248 253 250 249 250 251 252 247 248 
243 244 244 -- -- -- -- 252 250 249 246 246 
247 249 250 253 253 254 257 256 250 251 249 250 

1.021$ 1.0248 1.0250 1.0252 1.0253 1.0253 1.0253 1.0253 1.0251 1.0251 1.0249 1.0249 
33.5 33.5 33.7 34.0 34.1 34.1 34.1 34.1 33.8 33.8 33.6 33.6 

1.0256 1.0255 1.0256 1.0257 1.0263 1.0261 1.0262 1.0268 1.0261 1.G266 1.0258 1.0258 
1.0252 1.0253 1.0254 1.0256 1.0258 1.0258 1.0257 1.G258 1.0256 1.0256 1.0253 1.0253 
1.0242 1.0244 1.0246 1.0248 1.0249 1.0249 1.0249 1.G248 1.G247 1.G246 1.0245 1.0245 
1.0236 1.0237 1.0237 1.G245 1.0246 1.0244 1.G242 1.0244 1.0243 1.0242 1.0243 1.G239 

PACIFIC GROVE, CALIF. 

NORTH FARALLON ISLAND, CALIF. 

SAN FRANCISCO (Fort Point), CALIF. 

1.0218 1.0204 1.0180 1.0189 1.0173 LO170 1.0207 1.0224 1.0231 1.0231 1.0227 1.0214 
208 204 210 198 201 204 219 232 238 234 232 231 
231 225 223 229 232 238 245 247 249 249 2 W  230 

225 195 196 186 187 200 226 234 237 236 229 228 
228 196 200 183 203 223 232 243 242 242 239 213 
219 178 168 179 187 196 216 230 238 238 229 225 
220 208 206 180 211 222 233 240 241 239 235 228 
224 217 218 222 221 224 236 24l 241 242 240 231 
215 217 191 201 213 227 237 242 241 242 240 234 

209 199 210 210 202 203 216 232 237 237 238 235 
231 222 220 210 218 218 232 239 242 2W, 240 237 
213 222 2l.2 217 227 235 241 246 251 246 240 229 

229 228 224 229 235 241 247 251 250 252 251 241 

211 211 201 174 174 185 217 232 237 239 233 231 
211 197 170 187 187 200 224 235 238 236 234 232 

~~ 

Wbservations for the-year are incomplete; extremes are for the months shohn. 

Means 

-- 
1.025: 

L. 0252 
34.c 

- 
L.0252 

251 
251 
25C 

25c 
245 

252 

1.0251 
33.e 

- 

33.48 

33.43 

L.0206 
21g 
237 

215 
220 
208 
222 
23c 
225 
24C 
219 
229 
232 

212 
21: 
20E 
191 
23? 

Max. Min. 

1.026S1.0244* 
260 221 
2- 2169 

1 . 0262 
1.0216 

1.0263fi 1 . 02489 
259 240 
266 24.4 
260 246 
259 239 

257 239 
263 241 
2559 2169 
268 237 

1.0268 

1.0236 

1.0236 1.0121, 
240 158 

241 U 9  
246 132 

244 125 
246 194 

245 164 
257 214 
243 l48 
246 180 
256 178 

242 124 
241 n4 
243 Os8 
243 050 

251 210 

240 n o  



Table 1. Demity o! Ses Water - Continued 
Means and Extrema 

ALAMEDA, CALIF. I 

L.0174 1.0146 1.0100 1.0098 1.0l.42 1.0173 1.0196 1.0217 1.0226 1.0228 1.0219 1.0208 
128 103 092 108 126 151 180 197 212 219 223 188 
148 093 128 133 l40 152 176 200 214 216 210 198 
164 1 2 1  l l 3  122 146 168 193 209 219 226 217 214 
206 181 170 184 187 196 210 222 232 232 212 202 

194 154 163 171 170 187 202 216 222 217 205 186 
137 163 174 176 176 189 208 220 224 221 215 198 
200 195 180 le5 203 212 224 234 245 230 217 218 
216 201 206 178 160 169 191 209 220 218 211 209 
204 196 171 175 184 198 212 224 227 224 217 216 

201 166 174 175 179 186 203 215 223 221 191 126 
4, 135 145 165 176 192 205 214 218 218 208 180 
135 116 128 128 132 137 173 191 208 211 205 186 
136 153 176 182 178 183 196 213 220 211 200 204 

1.0170 1.0152 1.0151 1.0156 1.0164 1.0178 1.0198 1.0213 1.0222 1.0221 1.0211 1.0195 
23.3 20.9 20.8 21.4 22.5 24.3 26.9 28.9 30.1 29.9 28.6 26.5 

1.0227 1.0208 1.02lJ+ 1.0200 1.0217 1.0220 1.0232 1.0240 1.0250 1.0238 1.0229 1.0220 
1.0190 1.0169 1.0167 1.0167 1.0176 1.0188 1.0209 1.0221 1.0229 1.0226 1.0222 1.0207 
1.0142 1.0130 1.0127 1.0137 1.0146 1.0167 1.0183 1.0201 1.0215 1.0210 1.0185 1.0171 
l.oOg8 1.0071 1.0074 1.0012 1.0109 L o l l 5  1.0149 1.0173 1.0198 1.0185 1.0120 1.0102 

YeU 

1940 
l9W 
1942 
1943 
19U 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

b l u i t y  
m i n i t y  

mmn 

mx. 
heal yu. 
Y..n U n .  
Yin . 

1937 

SAN FRANCISCO (Hunters Point), CALIF. 

--- 1.0156 1.0183 1.0186 1.0182 1.0198 1.0210 1.0222 1.0228 1.0224 1.0212 1.0185 

- -- -- -- 184 199 222 227 229 228 218 183 
136 123 ll+4 l J+ l  135 I43 187 212 219 220 219 191 
1?L 157 - -- 186 207 227 230 223 215 207 

-- l.OlW, 185 191 189 186 199 222 230 229 229 - 

1940 
1941 
1942 
1943 
1944 

1945 

1947 
1948 
1949 

19 50 
1951 
1952 
1953 

1946 

ban 
Den8ity 
Salinity 

lax. 
han ysx. 
iean Yin. 
Pin. 

1945 
1946 - 
1951 
1952 
1953 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SAN FRANCISCO (Fort Point), CALIF. - Continued 
1.0203 1.0182 1.0134 1.0137 1.0188 1.0209 1.0226 1.0237 1.0242 1.0240 1.0231 1.0222 

204 166 172 184 198 215 233 236 245 238 235 231 
231 222 23.4 228 219 223 235 . 2t!+l, 246 243 234 22f 

225 205 209 217 213 218 231 239 242 240 228 21C 
186 213 2l.4 --- - 220 235 237 237 237 235 - 
219 215 209 209 230 229 240 247 246 246 231 - -- _- - - 193 196 227 231 238 233 232 231 - 227 198 204 215 224 238 242 240 238 235 232 

227 205 213 206 217 215 230 232 237 234 208 16t 

182 165 175 174 169 183 207 222 227 230 231 221 
169 203 224 222 215 2 4  226 237 239 236 231 231 

1.02ll 1.0198 1.0194 1.0194 1.0202 1.0210 1.0228 1.0236 1.0240 1.0239 1.0233 1.0224 

1.0241 1.0236 1.0245 1.0245 1.0251 1.0252 1.0255 1.0255 1.0258 1.0262 1.0253 1.0246 
1.0228 1.0223 1.0225 1.0225 1.0225 1.0229 1.0239 1.0243 1.0244 1.0244 1.0240 1.0236 
1.0183 1.0163 1.0154 1.0158 1.0174 1.0184 1.0214 1.0229 1.0236 1.0234 1.0223 1.0202 
1.9094 1.0076 1.0043 1.0075 1.0107 1.0111 1.0179 1.0204 1.0215 1.0225 1.0137 1.0099 

167 U3 126 149 163 187 Uq 224 232 234 218 21: 
190 138 189 174 187 174 223 229 -- -- -- -- 

192 170 191 209 208 218 229 230 231 231 231 211 

28.6 26.9 26.4 26.4 27.5 28.5 30.8 31.9 32.4 32.3 31.5 30.? 

YERBA BUENA ISLAND, SAN FRANCISCO BAY, CALIF. 

1.0215 1.0187 1.0l.43 1.0139 --- - 1.024 1.0227 1.0235 1.0235 - - 

-/ 7 -. I 
Wbservations for the year are incomplete; extremes are for the months shown. 

1.020< 
18( 

21: 
23: 

22: 

-- 

- 
-. -- - 
2L 
21: 
19! 
22: 

L.021' 
29.1 

.. 0177 
161 
167 
176 
203 

190 
192 
212 
199 
204 

188 
183 
162 
188 

1.0186 
25.4 

--- -- 
- 

L . 017; -- 

Max. Min. 

1.0246 1.0043 
239 051 
238, w4* 
250 096 
252 169 

247 138 
255" ll& 
26F 1744 

25% 1634 

251 099 
240 100 
239 086 
250 106 

2 5 ~  156a 

1.0262 

1.0043 

-.023Pl.O07F 

L.0232 1.0012 
074 
071 
086 
116 

120 
118 
151 
146 
125 

102 
117 
091 
098 

1.0012 

c. 
w 



Year 

Uean 
Density 
Sal in i ty  

uax. 
dean Max. 
dean Yln . 
din. 

1937 

1952 
-- 

1937 

1952 

1937 

1937 

193 7 

1952 
- 

1952 

1938 
1939 
1940 

1939 
1940 

1937 

1938 
1939 
1940 

Dens 1 t y 
Sellnitg 

Mean 

Max. 
YeanMax. 
Mean Yin . 
Y l n .  

Table 1. Density of Sea Water - Continued 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SAN FRANCISCO (Hunters Point), CALIF. - Continued 
1.0138 1.0155 1.0173 1.0172 1.0175 1.0166 1.0210 1.0224 1.0227 LG225 1.0216 1.0192 
19.1 21.3 23.7 23.5 23.9 25.4 28.5 30.3 30.7 30.4 29.3 26.1 

l.GlP4 1.G200 l.G2O9 1.0203 1.0204 1.0216 1.0233 1.0235 1.0240 1.0237 1.0225 1.0215 
1.G175 1.G179 1.G193 1.G188 1.G192 1.G202 1.G220 1.0230 1.0234 1.0231 l.G223 1.G21; 
1.GO87 1.G125 1.G150 1.0148 1.G155 1.G161 1.0191 1.02Ub 1.0223 1.6218 1.0206 1.0161 
1.GO69 1.GO75 1.G113 1.0121 1.Goq3 1.W5 l.GW 1.0196 1.0216 1.021: l.01?5 1.0115 

DUMBARTON BRIDGE, SAN FRANCISCO BAY, CALIF. 
1.0236 1.0195 1.0U6 1.0lU 1.0l.44 1.0164 1.0183 1.6204 1.6218 1.6222 --- --- 

128 103 098 112 127 137 152 175 195 204 1.~207 1.019: 

SAUSALITO. CALIF. 
1.0224 1.0224 1.0224 1.0208 1.0161 1.G157 1.G194 1.0198 1.G200 1.G20 --- --- 

121 118 134 145 l.44 161 18'7 212 223 222 1.0220 1.0183 

POINT SAN QUENTIN, SAN FRANCISCO BAY, CALIF. 
1.0174 1.0102 1.0078 1.GO6q 1.0084 1.0113 l.Gl67 LG2O3 1.0201 1.0198 1.0194 - 

MARE ISLAND STRAIT, CALIF. 
1.0108 1.0028 1.0023 1.0012 1.0017 1.0029 1.0092 l .OU+O 1.0159 1.0l.47 --- --- 

BENICIA. CARQUINEZ STRAIT, CALIF. 
1.0074 1.0012 1.OO01 1.0003 1.0005 1.0010 1.0025 1.0084 l.OU5 1.0104 1.0101 -- 

007 0.9998 0.9995 0.9997 0.9996 0.9998 030 078 090 098 097 l.004e 

Means Max. Min. 

1.0240 

1.0069 

1.0261*1.0091* 

211 076 

1.023~~1.01~~ 

240 Ob9 

1.022W1.0004* 

1.016!Y00.9993k 

1.0135*0.9995* 

121 0.9985 

1.0007 0.9987 

0.999Wl.9992a 
1.0068 0.9993 
1 . 00023'0.99904 

l.011~0.9995Q 
l.000P0.9989a 

1.0070 0.9992 

1.-0.998@ 
1.0049 0.9986 
0.9998% 9988* 

1.0049 

0.9986 

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



1938 
1939 
1940 

Mean 
Density 
Sal in i ty  

yax. 
Mean yax. 
Mean Yin. 
Yin. 

1922 
-1941 
y..n 
Salinitg 

1934 
1935 
1936 
1937 
1938 
1939 
1940 
19W 
1942 
1943 
1944 

1945 
1946 
1947 

1950 
1951 
1952 
1953 

lean 
Density 
Sal in i ty  

-- 

Uax. 
YeanMax. 
b a n  Yin . 
l in . 

1933 
3.934 

1933 
1934 

1933 
1934 

1933 
1934 

Table 1. Density af Sea  Water - Continued 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
~~ 

NEW HOPE BRIDGE, MOKELUMNE RIVER, CALIF. 

BLUNTS REEF LIGHTSHIP 

33.07 32-99 33.03 33-11 33.49 33.69 33.84 33.77 33.64 33.54 33.28 33.19 

CRESCENT CITY, CALIF. 
1.0192 1.0222 1.0217 1.0230 1.0229 1.0243 1.0239 1.0239 1.0240 1.0238 1.0210 1.0209 

193 
189 
226 
212 
237 
203 
189 
2 10 
189 
231 

219 
206 
238 

194 
211 
184 

- 

200 
195 
227 
168 
224 
183 
201 
2 11 
192 
227 

221 
220 
223 

172 
181 
204 

--- 

199 
214 
175 
218 
226 

225 
199 
230 
211 
227 

239 
224 
231 

--- 
231 
236 
237 

234 
224 
208 
221 
241 
245 
214 
220 
229 
235 

244 
234 
242 

248 
244 
197 
225 

239 
231 
235 
239 
243 
238 
215 
233 
238 
2w, 

240 
244 
241 

250 
240 
228 
234 

236 
233 
243 
24-4 
243 
242 
227 
240 
236 
242 

243 
240 
I_ 

248 
231 
234 
239 

23 6 
24.4 
243 
247 
243 
239 
232 
236 
242 
243 

247 
240 
240 

236 
232 
233 

- 

232 
245 
194 
234 
243 
229 
230 
212 
233 
223 

211 
230 --- 
-- 
236 
243 
219 

224 
238 
211 
228 
226 

229 
194 
184 
239 
224 

205 
228 - 
--- 
235 
223 
19 6 

COOS BAY ENTRANCE, ORE. 
e-- -- - 1.0220 1.0160 1.0235 1.0262 1.0262 1.0257 -- - 1.0175 -- -- - - - - --- - 1,0163 1.0205 1.0201 -- 

GARDINER, UMPQUA RIVER, ORE. 
--- --- -- _- --- LOO09 1.0091 1.0134 1.0110 1.0117 1.0082 1.0004 --- I- --- -- - -- -- - 3.9995 1.0016 1.0015 - 

FLORENCE, SIUSLAW RIVER, ORE. 
--- -- -- - - - -- -- 1.0163 1.0128 1.0104 1.0024 

_. -- -5 -- - -- -- 1.0023 1.0092 1.0061 - 

Means 

-. 
3.9991 

1.9991 
0. 1 

-. 

33.3' 

I. 022( 

2 1' 
22 j 
22: 
22: 
231 
221 
21: 
22; 
221 
23 J 

e. 

221 

211 
--. 

1. 022; 
30.1 

C. 

C. 

-. 
L 

C. -- 

e. 

c 

Max. Min. 

l.OOPO.9985* 
1.0909 0.9984 
1.0010)eO. 999W 

1.0012 

0.9984 

1,0283 1.0127 

270 094 
251 113 
251 097 
261 102 

269 117 

254 097 
258 104 
256 169 

252 096 

252 io5 

256* ut74 
257 154 
254* 1764 

261* 234* 
254 162 
247* 173# 
265 126 

1.0269 

1.0094 

1.0254*0. 9994* 
1.024B0.9987* 

1.0271*1.0075* 
1.023W 1.003F 

1.018@0.9984" 
1. O l O P  0.9988" 

Wbservations for t h e  year are incomplete; extremes are for the months shown. 



YeU Jon. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
__ 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

Means Max. Min. 

IS35 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
194h 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Yean 
Density 
S a l i n i t y  

U M .  
Mean Max. 
Mean Yln.  
Yin . 

1940 
1941 
1942 

NEWPORT’, YAQUINA BAY, ORE. 
-- -- --- 1.0159 1.0172 1.0212 1.02iC3 1.0248 1,02w* 1,0240 1.0226 - 1.G25&0.99983 - - -- - - 1. G23F- 1. GO393 i .01~ 1.0213 1.0214 - -- - -- 

TAFT. SILETZ BAY, ORE. 
- - - - - 1,0104 1.0221 1.0219 1.0213 1.0177 LOU49 1.GO31 1.025~0.99e93 - - - - - 1. G245* 0.99893 i.0034 1.0151 1.0087 1 . ~ ~ 3  - c- e_ 

GARIBALDI, TILLAMOOK BAY, ORE. 
- e -- - l.Gl19 1.0168 1.0224 1.0229 l.Gl73 LGU3 LOU3 - 1 . ~ 2 5 y 1 .  moo+ - l.Ol4’) 1.0131 1.Ol.21 - - - - -- - --- - 1.024B 1 . c O O 1 ~  

BRIGHTON. NEHALEM RIVER, ORE. 
- - - -- 1,0089 1.0099 1.0191 1.G202 1.0200 1.0171 1.0155 1.0043 1.028P 0.59914 

1.0041 l.Gl39 1.0106 1.0117 - _- - L- - - _u - 1.G24WO. 99853 

ASTORIA (Tongue Point), ORE. 
1.00’73 0.9984 

1.0044 0.9984 
1.0062 0.9991 

1.GO72 0.9986 
1.0088 0.9998 

lot3095 0.9987 
1. GlOZ 0.9987 
1.C062 0.9982 

1,067 0.9986 
1.0035 0.9984 

1.0095 0.9990 
l.oOg7 0.9984 
1.0095 0.9988 
1.0059 0.9988 
1.0080 0.9986 

1.~096 0.9988 
1.0071 0.9982 
1.0050 0.9986 
1.0082 0.9986 
1.0099 0.9988 

1.0082 0.9985 

1.0050 0.9986 
1.0072 0.9989 

1.004’F 0 99894 

1.0046 0,9989 

1.0043 0.9986 
1.0055 0.9989 
1.0092 0.9992 
1.0044 0.9990 

1.0102 

0.9982 

D.9995*0*998@ 
3.9999 0.9988 
1.000~0.998@ 

‘%bservations f o r  t h e  year are  incomplete; extremes are  f o r  the m n t h s  shown. 



Year 

1940 
1941 
1942 

1940 
19w 
1942 

19 40 
19w 
1942 

1935 
1936 
1937 
1938 
1939 

Mean 
Density 
S a l i n i t y  

yax. 
Mean Max. 
Yean Yin. 
Yin. 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 

lean 
Density 
S a l i n i t y  

ax. 
lean Max. 
lean Min. 
lin . 

1934 
1935 

1936 
1937 
1938 
1939 

1960 
1941 
1942 
1943 
1944 

Table 1. Density of Sea Water - Continued 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

TOKELAND. WILLAPA BAY, WASH. 

1.0131 1.0163 1.0146 1.0166 1.0193 1.0181 1.0203 1.0216 1.0216 1.0213 1.0200 1.0190 
126 166 157 160 148 135 175 208 217 218 221 167 
189 167 158 153 166 173 201 204 213 201 146 157 
136 157 153 131 177 199 205 217 212 210 179 178 
150 136 154 174 183 182 183 219 213 216 208 - 

l.OU6 1.0158 1.0154 1.0157 1.0173 1.0174 1.0193 1.0213 1.0214 1.0212 1.0191 1.0173 
20.1 21.7 21.2 21.6 23.7 23.8 26.3 28.9 29.0 28.8 26.0 23.7 

1.0237 1.0209 1.0215 1.0201 1.0223 1.0234 1.0231 1.0233 1.0236 1.C232 1.0235 1.0210 

1.0084 1.0074 1.0063 1.0105 1.0138 1.0137 1.0155 1.0197 1.G197 1.0192 1.0151 1.0112 
1.0041 1.0043 1.0011 1.0007 1.0113 1.0101 1.0117 1.G187 1.0189 1.0187 1.0065 1.GO56 

1.0205 1.0200 1.0203 1.0192 1,0209 1.021.4 1.0223 1.0227 1.0230 1.0227 1.0219 1.0203 

RAYMOND. WILLAPA BAY WASH. 
-- -- 1.C010 lorn45 1.0051 1.0070 1.0110 1.0U3 1.0143 1.0148 LO117 1*0091 

-- 105 064 
052 029 OlJ 017 045 --- -- -- --- --_ 048 02C 
024 035 036 026 053 101 I29 159 166 l44 043 05C 
036 028 030 069 098 071 097 155 163 150 115 057 

1.COO8 1.0080 O U ,  059 051 040 068 --- --- 

054 020 025 027 039 112 152 4 7  4 8  107 064 055 
054 072 085 088 080 084 124 152 084 095 064 035 
058 047 048 059 054 --- I- -- --- --- -- --.I 

1.0041 1.0044 1.0037 1.0049 1.0059 1.0080 1.0113 1.0151 1.0141 1.012q 1.0079 1.005: 
6.4 6.8 5.9 7.5 8.8 11.5 15.8 20.8 19.5 17.9 11.4 8.C 

1.0139 1.0139 1.0135 1.0135 1.0145 1.0132 1.0178 1.0180 1.0184 1.0183 1.0196 1.0182 
1.w8 1.0101 l .Wq0 1.0092 1.0106 1.0111 1.0156 1.0174 1.0170 1.0168 1.0137 1.0115 
1.0306 1.0006 1.0004 1.iIO14 1.0013 1.0043 1.0070 1.0121 1.0107 1.0970 1.0023 1.0004 
3.9994 0.9994 0.9994 1.XO5 l o w 2  1.0011 1.0029 1.0110 1.0032 1.0022 l.CQO5 0.9995 

NEAH BAY, WASH. 
1.0227 1.0238 1.0236 1.0241 1.0232 1.0215 1.0236 1.0244 1.0246 1.0246 1.0242 1.0235 

243 240 233 233 236 234 243 246 248 238 231 232 
230 229 232 228 242 246 247 250 249 239 24l. 23e 
232 236 236 246 236 240 246 245 244 243 236 235 

235 227 224 232 228 238 241 245 243 235 238 232 
233 233 235 235 234 238 239 243 242 235 232 226 
229 233 230 228 233 235 235 242 247 238 234 216 
227 224 235 216 233 240 240 244 245 240 242 235 
229 237 239 234 241 243 245 245 235 242 234 242 

Wbsenrations for-the year are incomplete; extremes ar2 for  t h e  months shown. 

075 
085 -- 

..0081 
11. I 

-- 
-I 

235 
235 
23? 
235 
239 

Max. Min. 

)*999@0* 9989 
Loo01 0.9987 
L.rn5X-0.9988* 

1.9992‘0.9985* 
1.9999 0.9984 
L,GGC@0.9984* 

I. 9995*0.998F 
L.OOC0 0.9989 
1. 0 0 O P O o .  9991* 

L.0237 1.0040 
236 043 

234 007 
2339 06W 

231 056 

1.0237 

1.0007 

L. OlSYO. 99943 
19e0.9994’ 
092% 9994’ 
179 1.0002 
184 004 

L.0196 

0.9994 

L.0156% 9990) 
L. 010FO. 9989+ 

L.0251 1.0173 
253 204 
255 205 
254 188 

252 197 
259 199 
253 161 
255 177 
255 167 



Table 1. Demity of Sea Water - Continusd 
Meam and Extremes 

N 
N 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

lean 
Density 
Salinity 

&x. 
Yean Max. 
Yean Yin . 
Yin. 

1934 
1935 

1935 
1936 

1934 
1935 

1934 
1935 
1936 

1322 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

NEAH BAY, WASH. - Continued 

1.0231 1.0236 1.0230 1.0234 1.0230 1.0245 1.0244 1.0241 1.0239 1.0234 1.0221 1.0220 
213 214 217 216 231 211 224 237 237 238 232 219 
224 216 224 231 232 212 234 238 240 226 224 221 
219 229 223 221 217 220 232 236 225 233 231 220 
232 218 217 232 229 236 239 239 242 239 227 222 

226 216 209 218 236 240 236 237 236 228 224 217 
214 198 e- -- -9- --_ - -- -- 230 230 225 
221 2l.4 227 229 225 232 237 235 238 239 232 226 
217 191 224 227 220 232 234 234 233 228 222 212 

1.0227 1.0224 1.0228 1.0229 1.0231 1.0233 1.0238 1.0241 1.0241 1.0236 1.0232 1.0227 
30.7 30.3 30.8 31.0 31.2 31.5 32.1 32.5 32.5 31.9 31.4 30.7 

1.0250 1.0248 1.0249 1.0254 1.0250 1.0252 1.0255 1.0253 1.0255 1.0259 1.0250 1.0249 
1.0236 1.0236 1.0238 1.0240 1.0242 1.0244 1.0246 1.0248 1.0249 1.0246 1.0240 1.0236 

1.0189 1.0099 1.0166 1.0177 1.0178 1.0153 1.0198 1.0180 1.0167 1.0190 1.0106 1.0161 
1.0213 1.0191 1.0212 1.0214 1.0209 i .02u 1.0225 1.0228 1.0225 1.0220 1.0209 1.0210 

P O R T  ANGELES, WASH. 

- - -- -- - -- - 1.0226 1.0229 1.0228 1.0221 1.0222 
1.0200 1.0215 1.0217 1.0220 1.0228 1.0230 1.0229 231 231 -- -_ - 

P O R T  T O W N S E N D  (Fort Worden), WASH. 
- - - 1.0225 1.0226 1.0227 1.0230 1.0232 1.0234 1.0234 1.0235 1.0234 

_. -- -- --- -- -- - 1.0230 1.0229 - - -- 
EVERETT, WASH. 

-- - --- -- --- -- -9- 1.0176 1.0189 1.0183 1.0&6 1.0156 
1.0153 1.0131 1.0158 l.Ol40 1.0101 1.0104 1.0113 170 - - -- -- 

BREMERTON, WASH. 
-- -- -- --- --- --- 1.0218 1.0221 1.0222 1.0221 1.0218 1.0213 

L.0198 1.0199 1.0204 1.0208 1.0213 1.0215 216 219 222 222 223 216 
217 217 - -- - 209 219 218 - 223 224 -- 

SEATTLE (Elliott Bay), WASH. 

L.0189 1.0186 1.0174 1.0l.46 l.Ol.40 1.0171 1.0199 1.0208 1,0213 - 1.0211 1.0206 
172 
198 

193 
201 
198 
183 
215 

2u+ 
201 
194 
183 
169 

188 
194 
2 15 
192 
221 

221 
222 
22 1 
223 
229 

193 
164 

181 
199 
183 
196 
211 

190 
200 
19 5 
199 
182 

185 
202 
206 
198 
220 

217 
220 
221 
221 
226 

188 
185 

190 
185 
177 
182 
203 

193 
191 
166 
184 
177 

185 
190 
194 
190 
218 

216 
220 
220 
221 
227 

168 
184 

175 
197 
176 
167 
194 

183 
175 
166 
179 
180 

188 
188 
190 
175 
2 17 

210 
217 
221 
218 
226 

177 
190 

182 
202 
160 
173 
183 

189 
176 
171 
179 
186 

182 
177 
189 
177 
220 

212 
202 
224 
220 
226 

180 
205 

195 
206 
164 
187 
176 

194 
190 
177 
171 
196 

190 
174 
184 
186 
215 

216 
210 
221 
222 
224 

201 
216 

206 
216 
205 
203 
205 

203 
198 
19 1 
187 
204 

200 
195 
196 
205 
217 

217 
222 
225 
220 
225 

208 
219 

210 
220 
211 
211 
215 

210 
207 
202 
201 
206 

207 
205 
206 
209 
221 

220 
224 
225 
229 
230 

213 1.0212 
223 

2 u  
218 
210 
216 
218 

212 
210 
208 
203 
210 

210 
211 
211 
216 
224 

223 
227 
226 
232 
232 

221 

218 
212 
204 
211 
220 

212 
207 
210 
198 
211 

212 
217 
215 
225 
227 

226 
227 
229 
231 
231 

216 
198 

218 
211 
194 
213 
220 

216 
203 
183 
190 
199 

2l4 
218 
200 
228 
229 

224 
224 
230 
232 
233 

200 
189 

212 
203 
189 
216 
214 

2u 
206 
187 
168 
199 

215 
209 
192 
226 
226 

222 
223 
228 
230 
226 

Means 

_- 
1.0213 -- 

1.0194 
200 

200 
206 
189 
197 
207 

202 
19 7 
188 
187 
193 

198 
198 
200 
202 
221 

219 
220 
224 
225 
228 

Max. Min. 

1.0255 1.0106 
247 161 
246 158 
246 153 
254 106 

253 161 
243" lo@ 
245 197 
240 099 

1.0259 

1.0099 

L.023F 1.01993 
23w u7* 

I . 0241* 1.02173 
237" 224" 

L.022lzO. 99854 
21~1.0014* 

.. 022@ l.OllJ* 
236 Og7 
2 5 F  193* 

.. 02243 1.0068a 
223 
232 

225 
224 
220 
22 2 
228 

221 
220 
221 
217 
217 

220 
222 
222 
241 
238 

238 
231 
235 
252 
244 

117 
099 

110 
149 
101 
138 
ll1 

136 
137 
123 
126 
127 

u5 
u3 
150 
132 
206 

196 
167 
216 
206 
215 

Wbservations f o r  the year are incomplete; extremes are for t h e  mnths shown. 
N w 



Table 1. Density of Sea Water - Continued 
Means and Extremes 

22;( 228 227 229 226 221 225 229 229 229 230 22t 
Wbservations fo r  the y e a r  a r e  incomplete; extremes are f o r  the  months shorn. 

h) 
P 

Year 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Mean 
Density 
Sal in1 ty 

M a x .  
Mean Max. 
Mean Min. 
Min . 

1924 
1925 

1934 
1935 

1923 
1924 -- 

1934 
1935 

1922 
1923 
1924 

1934 
1935 

- 

Mean 
Density 
Salinity 

Max. 
Mean Max. 
Mean Yin . 
Min. 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

~~ 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SEATTLE (Elliott Bay), WASH. - Continued 
1.0223 1.0228 1.0222 1.0222 1.0223 1.0220 1.0222 1.0223 1.0228 1.0230 1.0229 1.0223 

215 216 215 213 212 210 211 217 223 225 225 219 

215 216 214 214 21.4 203 209 214 218 219 221 22C 
220 218 214 213 205 208 216 220 223 225 227 220 

220 218 211 208 206 210 208 213 219 223 220 213 
211 204 210 213 212 214 216 --- -- 204 227 224 
223 222 220 216 219 218 223 224 228 229 227 225 
221 209 211 215 214 215 213 216 220 220 221 217 

~0206 1.0204 1.0200 1.0196 1.0195 1.0199 1.0209 1.0215 1.0218 1.0219 1.0216 1.0212 
28.0 27.7 27.2 26.7 26.5 27.1 28.4 29.1 29.5 29.7 29.3 28.8 

1.0240 1.0257 1.0234 1.0259 1.0263 1.0249 1.0239 1.0252 1.0244 1.0250 1.0254 1.0241 
1.0219 1.3217 1.0214 1.G213 1.0214 1.0214 1.0219 1.0222 1.0225 1.0227 1.0226 1.0223 
1.0186 1.0183 1.0178 1.0174 1.0172 1.0177 1.0196 1.0206 1.0210 1.0204 1.0203 1.0193 
1.C123 1.0099 1.0106 1.0104 1.0068 1.G101 1.0154 1.0185 1.0181 1.0137 LOU6 1.0126 

218 21.4 212 21.4 211 212 216 220 223 225 218 - 

SEATTLE (Duwamish River, WASH. 

--- - --- --- -- --- 1.0088 l.Ol&j 1.0188 1.0199 1.Ol.20 1.0105 -..- --- --- --- --- --- 1.0096 1.CO93 1.C106 1.0103 -- --- 

ANACORTES, WASH. 

1.0220 1.0220 1.0223 1.0224 1.0226 1.0221 1.021’7 1.0224 1.0230 1.0224 1.0223 1.0226 
220 222 223 225 224 224 222 225 221 224 226 224 
222 219 220 224 226 - --- --- -- --- -_- --- 

1.0220 1.0218 1.0220 1.G222 1.0223 1.0221 1.G216 1.0221 1.022C. 1.0224 1.0224 1.0223 
29.8 29.5 29.8 30.1 30.2 29.9 29.3 29.5 29.8 30.3 30.3 30.2 

1.0232 1.0224 1.0230 1.0232 l.G24O 1.0233 1.0233 1.C239 l.0229 1.0232 1.0230 1.0232 
1.0226 1.0221 1.0226 1.0228 1.0232 1.0230 1.0231 l.G232 1.G228 1.0230 1.0228 1.0229 
1.0214 1.0211 1.0216 1.0216 1.G208 1.0206 1.019E l.G2O4 l.Gl96 1.G218 1.0218 1.0218 
1.0209 1.G200 1.0210 1.0202 1.G197 1.G204 l.Gl9O 1.G194 1.0192 1.0215 1.0215 1.0212 

FRIDAY HARBOR, SAN JUAN ISLAND, WASH. 

1.0222 l.G2l9 1.G221 1.0220 1.G222 1.0222 1.0216 1.G218 1.G225 1.G228 1.0228 1.C229 
228 232 227 229 226 223 219 220 222 227 229 231 
229 231 230 229 227 226 219 222 214 228 227 2i4 
212 215 224 223 223 221 218 225 228 229 229 22E 
226 226 228 228 221 225 218 220 226 228 226 224 

219 221 220 222 218 218 220 222 225 228 226 226 
225 222 224 2214 219 224 221 225 226 226 225 224 

- --- --- --- - --- -- - -- --- --- 228 226 
226 225 227 228 228 228 227 227 228 225 226 221; 

--- --- --- --- --- --- 222 222 224 226 226 -- 

--- e. - -- --- 222 220 223 220 221 214 -- --- --- --L 224 224 223 223 --- --- -- --- 
- --- -- --- 227 222 225 221 228 230 226 22E 
221 22L 22.4 225 22.4 212 210 222 221 221 226 22: 

-- --- 

Means Max. Min. 

1.0263 1.0212 

22- 198: 
228 181 
231 189 

231 201 

230 190 
2343 1623 
237 203 
233 200 

1.0263 

1.0068 

1.024@ 1.00383‘ 
134* 091% 

1.0230r-1.0062* 
2133 059 

1.02l.4* 1. 0088% 
194” 014” 

216% 075” 
211W. 5986% 

i . 0240 1. C192 
223 194 
233” 20033 

225% 2129 
23m 19w 

1.0240 

1. ~190 

1.0232 1.~185 
234 195 
236 195 
271 176 
232 190 

229 195 
234 189 
228s 2174 
233% 2233 
247 200 

228” 199* 
239* 197+ 
23 6% le6-x 
235 U1 
275 206 



Table 1. Density of Sea Water - Continued 
Meansand Extremes 

Wbsen-at ions for the  year are  inconplete; extremes are for t h e  months shohm. 

~~ 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Max. Min. Means 

FRIDAY HARBOR, SAN JUAN ISLAND, WASH. - Continued 
1.0226 1.0227 1.0225 1.0224 1.0226 1.0226 1.0219 1.0221 1.0223 1.0227 1.0228 1.0221, 

222 222 221 225 226 --- -- 223 228 233 230 229 
230 227 228 229 22e 224 223 228 --- --- -- - -- 

1.0224 1.0224 1.0225 1.0225 1.0224 1.0222 1.0220 1.G223 1.0225 1.0228 1.G227 1.0225 
30.3 30.3 ?0.4 30.4 30.3 30.1 29.8 30.2 30.4 3Q.8 30.7 30.4 

1.0232 1.0232 1.0232 1.0232 1.0233 1.G236 1.0247 1.0237 1.0235 1.0237 1.C235 1.0234 
1.0227 1.0227 1.0227 1.0228 LG23O 1.0229 1.0231 1.0230 1.0231 1.0232 1.0231 1.0229 
1.0219 1.0221 1.0222 1.0222 1.02U 1.0202 1.G197 1.0202 1.0214 1.0220 1.0223 1.0220 
1.0193 1.0212 1.G215 1.0216 1.0189 1.0164 1.0141 1.0185 1.G194 1.0200 1.G218 1.0198 

1950 
1951 
1952 

Yean 
Densi ty  
Sal in1  t y  

yax. 
Mean Max. 
Mean Yin . 
Yin. 

1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1.0225 
-.- -- - 

1.022L 
30.3 

--- -- 
1.0195 

202 
197 
207 
19 6 
2C@ 

198 
155 
197 
192 
194 

1.0233 1.0194 
237-u 209a 
27b* 198” 

1.0247 

10u1 

1.0233r: 1 . 0 0 8 ~  
2339 117* 
238 I39 

239 131 
228 128 
242 160 

236 101 

2‘3’7 io2 
254 139 
233 128 

227 129 

229 115 

230 132 

KETCHIKAN, ALASKA - -- 1.0229 1.0226 1.0205 1.0190 1.0210 1.0201 1.0183 1.0182 1.0170 1.0202 
1.0222 1.0227 

2 m  205 

230 231 
170 197 
220 227 
202 208 
203 227 

221 224 
177 197 
214 225 
214 220 
202 189 

214 
213 

229 
190 
224 
208 
220 

222 
209 
211 
224 
205 

206 
22 5 

221 
204 
224 
208 
224 

221 
216 
2 16 
217 
208 

19 7 
200 

2 m  
201 
216 
189 
218 

212 
197 
203 
203 
196 

185 
178 

181 
194 
197 
175 
199 

180 
190 
19 6 
182 
188 

184 
177 

177 
197 
182 
178 
181 

185 
188 
180 
171 
183 

185 
192 

183 
192 
191 
185 
177 

188 
183 
177 
162 
190 

183 
167 

192 
209 
197 
208 
198 

204 
189 
173 
173 
193 

189 
177 

212 
198 
182 
19 5 
187 

183 
188 
176 
179 
191 

170 
191 

197 
201 
206 
197 
170 

173 
187 
181 
171 
186 

_I 

207 

173 
213 
222 
2C4 
193 

165 
2l.4 
209 
192 
203 

225 
210 
199 
129 
2oc 

207 
211 

204 
187 

219 
2 19 
214 
202 
218 

225 
21 5 
231 
223 

-- 

206 
207 
202 
19 5 
216 

217 
215 
216 
218 
202 

230 
225 
217 
215 
224 

228 
226 
218 
225 

2 12 
212 
193 
202 
227 

216 
226 
2 13 
221 
223 

234 
217 
208 
221 
221 

226 
227 
227 
2 16 

215 
215 
202 
131 
218 

208 
218 
225 
225 
224 

2?3 
218 
208 
228 
204 

223 
222 
217 
215 

2 16 
212 
192 
207 
195 

213 
214 
215 
224 
224 

222 
207 
198 
2 14 
182 

206 
196 
197 
187 

219 
203 
204 
197 
lE6 

211 
214 
209 
224 
22 5 

194 
188 
180 
165 
171 

178 
170 
172 
180 

223 
190 
166 
194 
179 

19 6 
206 
205 
217 
204 

193 

173 
173 
167 

172 
186 
179 
180 

I- 

222 
2 12 
121 
196 
170 

171 
205 
208 
201 
178 

198 

19 1 
192 
152 

173 
186 
189 
182 

-- 

221 
192 
138 
201 
175 

187 
204 
199 

186 

198 
196 
178 
171 
179 

178 
198 
186 
182 

_I 

212 
165 
175 
180 
177 

198 

183 
188 
186 

193 
182 
169 
185 
171 

189 
196 
180 
177 

- 

210 
111 
170 
198 
173 

193 
174 
179 
184 
189 

198 
192 
184 
185 
168 

208 
212 
188 
173 

207 
122 
169 
200 
173 

i87 
186 
202 
192 
197 

216 
218 
198 
210 
196 

213 
208 
191 

218 

230 168 
231 101 
226 107 
223 io6 
267 112 

231 149 
23H 139  
233* 1 5 3  
2429 124* 
244 132 

246 167 
2305.’ 1123 
227 137 
233 149 
231 127 

238 148 
232 107 
235 150 
231 133 

..0267 

1.0080 

..0217k 1.01354 
233 082 

24W 11411 
234 102 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
194? 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Mean 
Density 
S a l i n i t y  

M a x .  
Mean Max. 
Mean Yin . 
Yin . 

1924 
1925 

1943 
1944 

-- 

216 
188 
178 
196 

201 

- -- 
202 

211 

193 
197 
188 

202 
204 
199 
194 

1.0198 
26.9 

-- 
1.0180 

-- 
200 

,0217 1.0216 l.OzO5 1.0191 1.0187 1.0186 1.0188 1.0185 1.G184 1.0197 
29.4 29.3 27.8 26.0 25.5 25.4 25.6 25.2 25.1 26.8 

. 209 
28.4 

,0215 
29.1 

.0244 1.0244 1.3250 1.0267 1.0240 1.0244 1.0242 1.0228 1.0228 1.0229 1.0226 1.0233 

.!I225 1.0226 1.0228 1.0230 1.0224 1.0211 1.0206 1.0205 1.0210 1.0208 1.0205 1.0219 
,0174 1.0186 1.0188 1.0192 1.0174 1.0163 1.0163 1.0163 1.0161 1.0147 1.0150 1.0166 
.01C7 1.0101 1.C107 1.0110 1.0111 1.0107 1.0114 1.0113 1.0097 1.0101 1.0080 1.0101 

SITKA, ALASKA 
-- -- - e_ -- -- --- -- -- - 1.0195 1.0192 

.0211 1.0228 1.0215 1.0211 1.0159 1.0164 1.0136 1.0151 1.0157 1.0172 179 179 

- _L - -- 190 177 174 172 166 189 2 1 1  2% 
218 221 220 216 197 172 181 184 181 193 206 209 



Table 1. Density of Sea Water - Continued 
Means and Extremes 

204 217 218 219 &!+O 101 096 091 104 109 202 225 
219 226 217 206 132 093 090 083 128 143 159 216 
204 216 178 175 135 078 078 lU  084 127 1 5 1  177 
188 212 226 225 112 074 077 086 103 137 152 210 
194 228 219 189 l48 111 101 117 130 139 129 204 

226 227 231 224 169 165 112 101 089 --- 192 205 
219 222 217 190 133 112 148 164 125 175 196 201 
222 223 224 213 123 092 081 092 (390 096 128 192 
214 217 222 193 104 093 062 082 101 137 175 203 

1.0209 1.0217 1.0217 1.0201 1.0137 1.0103 1.0090 1.0099 1.0108 1.0133 1.0171 1.0203 
28.4 29.4 29.4 27.3 19.0 U.5 12.8 14.0 15.2 18.4 23.4 27.6 

Y W  

160 
159 
143 
150 
159 

--- 
175 
148 
150 

1.0157 
21.6 

1945 
1946 
1947 
19U 
1949 

1950 
1951 
1952 
1953 

Yean 
Density 
S a l i n i t y  

rlax. 
Mean Yax . 
Yean Y i n  . 
Yin . 

1937 
1938 
1939 

1940 
1941 
19u 
1943 
1944 

1953 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

lean 
Density 
Sa l  in1  tg 

lax.  
Uean Max. 
dean Yin. 
Uin . 

1949 
1950 
19 51 

19u 

1945 
1946 
1947 
19M 
1949 

1950 
1951 
1952 * _  / I  

229 2% 230 223 132 OW 008 015 070 16L 215 2GI UE 
Wbservations fo r  the  year are incomplete; extremes are f o r  the months shown. 

_ _ _ _ _ ~  ~ _ _ _ _ _ _  _____ 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

HA1 N ES, ALASKA 

1.0227 -- 1.0233 1.0219 1.0181 l . O l 5 O  1.0064 1.0039 1.0067 1.0166 1.0181, 1.0209 
-- 1.0228 232 228 217 116 064 067 079 184 231 236 -- --- --- - --- --- --- --- -- --- 235 --- 

SKAGWAY, ALASKA 
--- -- --- --- - - - 1.0036 1.0071 1.0102 1.02l.4 1.0205 

1.0230 1.0232 1.0230 1.0228 1.0127 1.0046 1.0027 010 077 095 223 232 --- 129 033 010 012 081 153 196 237 234 233 -- 
235 242 216 222 164 050 034 077 057 136 197 200 
219 232 238 241 -- -- -- --- --- -- --- -- -- -- -- --- 167 095 075 023 e- 165 158 218 

239 240 235 234 190 065 035 041 058 196 232 237 
237 242 240 228 155 -- O l 5  003 074 209 228 234 
215 216 2% 225 171r 071r 00lc 029 079 063 124 213 

SITKA, ALASKA - Continued 
L.0220 1.0221 1.0211 1.0212 1.0177 1.0166 1.0165 1.0181 1.0178 1.0185 1.0221 1.0222 

223 228 227 -- 195 171 178 178 186 194 210 227 
217 231 202 212 195 195 197 206 161 205 208 219 
212 230 232 234 205 E 8  192 194 186 209 201 227 
218 235 227 221 205 200 183 198 203 200 206 226 

-- --- -- 

-- 
1.01L6 

152  
--- 
--- --- 
16; -- 
l41 

236 238 236 236 217 192 192 194 208 222 232 237 
232 238 235 216 205 186 179 196 193 217 223 228 
234 229 229 221 196 185 182 194 180 189 201 225 
231 223 223 222 199 175 184 190 188 197 212 211 

L.0223 1.0229 1.0223 1.0220 1.0195 1.0181 1.0179 1.0186 1.0182 1.0198 1.0208 1.0216 
30.2 31.0 30.2 29.8 26.5 24.7 24.4 25.4 24.8 26.9 28.2 29.3 

L.0242 1.0242 1.0242 1.0242 1.0235 1.0225 1.0223 1.0232 1.0228 1.0233 1.0242 1.0242 
L.0235 1.0236 1.0236 1.0233 1.0224 1.0213 1.0210 1.0216 1.0215 1.0222 1.0229 1.0229 
L.0203 1.0216 1,0202 1.0200 1.0156 1.0139 1.0l.44 1.042 1.0139 1.0l.46 1.0170 1.0181 
L.0172 1.0180 l . O l . 4 1  1.0177 1.0102 1.0105 1.0093 1.0091 1.0095 1.01ll 1.0082 1.0089 

JUNEAU, ALASKA 
1.G206 1.0218 1.0218 1.02l4 1.0120 1.0094 1.0097 1.0098 1.0116 1.0130 1.0191 1.0206 

212 213 211 206 150 124 099 104 120 133 182 192 
216 214 224 2 U  176 l l0  085 079 093 Ut4 185 196 

211 219 224 214 150 129 088 lo5 - -- --- _I -- -- -I -- -- _I -- - 167 187 220 
192 211 -- 208 l.41 101 090 098 115 132 199 218 

199 205 208 168 128 082 081 095 111 108 158 181 
212 210 214 161 135 090 058 072 104 122 154 - 

1.0196 

204 
209 
210 

220 
212 
205 
205 

1.0203 
27.6 

- 

1.0159 
162 
161 

-- -- 
-- 
l.44 

Max.. Min. 

.. 0235 1.0109 
236% 105+ 
237 124 
239 136 
239 122 

242 128 
242 137 
240 132 
237 130 

i.0242 

1.0082 

..0243 1.0012 
237 032 
233 005 

235% 0089 
225% 061% 
2299 04W 

228 032 
23w om 

2 U  0.9986 
249 0.9999 
259 1.0023 
245 026 
275 924 

2469 02B 
234 027 
277 0 0 5  
237 030 

1.0277 

0.9986 

.. 0 2 4 ~ 1 . 0 0 9 9 ~  
261* 0191 
237* -- 

L.O25Fo*9997’ 

244 0.9995 
2@O-9997i 
248 1.0001 
24&1.0210, 
235”O. 9999 

ut4 1.0005 
25ZO. 99963 
246 0.9988 
237 0.9995 



YeU 

lean 
Density 
Sal jn i  t y  

uax. 
Mean M a x .  
Mean Yin . 
Min. 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1943 
1949 
1950 
1951 
1952 
1953 

Yean 
Density 
Sal in i ty  

Max. 
Yean Max. 
Mean Yin . 
Min . 

1949 

19 50 
1951 
1352 
1953 

Wean 
Density 
S a l l n i  ty  

Max. 
Mean M a x .  
Mean Min . 
Min . 

1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1944 
-- 

Table 1. Density of Sea Water - Continued 
Means and Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SKAGWAY, ALASKA - Continued 
1.0232 1.0236 1.0232 1.0229 1.0155 1.0058 1.0026 1.0027 1.0071 1.0143 1.0199 1.0221 

31.4 31.9 31.4 31.0 21.3 8.6 4.5 4.6 10.3 19.7 27.1 29.9 

1.0248 1.0252 1.0249 1.0246 1.0230 1.0193 l.Ol43 1.0164 1.0224 1.0238 1.0259 1.0243 
1.0240 1.0241 1.0240 1.0240 1.0222 1.0152 1.0070 1.0080 1.0185 1.0212 1.0228 1.0233 
1.0224 1.0229 1.0213 1.0173 1.0050 1.0008 0.9999 0.9999 1.00Oq 1.0037 1.0129 1.0182 
1.0210 1.02l.& 1.0135 1.0095 1.0014 Loo00 0.9988 0.9989 0.9999 Loo00 LOW 1.0108 

YAKUTAT. ALASKA 
1.0228 1.0226 1.0219 1.0216 -- -- -- 1.0172 1.0204 - 1.0218 1.0225 

220 216 218 218 1.0205 1.0189 1.0155 169 --- 1.0203 218 228 
221 227 -- 217 213 201 192 --- 188 200 208 201 

224 224 221 224 204 201 190 177 182 200 222 225 
226 227 226 225 210 186 167 169 199 216 221 23C -- 234 219 222 217 203 194 192 192 207 219 218 

224 221 228 228 230 - 
213 217 215 204 188 182 167 176 184 201 205 216 

221 230 229 223 212 199 177 183 193 216 230 233 
234 235 235 225 218 205 177 173 170 212 219 229 
234 235 236 231 221 184 176 170 175 185 195 2U 
222 219 219 207 208 188 150 149 174 203 213 215 

212 216 215 213 - 179 164 166 184 188 -- --- 

-- -- -- -- -- -- 

1.0223 1.0226 1.0223 1.0220 1.0210 1.0192 1.0174 1.0172 1.0186 1.0203 1.0215 1.0221 
30.2 30.6 30.2 29.8 28.5 26.1 23.8 23.5 25.4 27.6 29.1 29.5 

1.0241 1.0242 1.0243 1.0241 1.0239 1.0233 1.0233 1.0231 1.0225 1.0234 1.0238 1.0265 
1.0232 1.0234 1.0233 1.0231 1.0229 1.0224 1.0213 1.0208 1.0214 1.0222 1.0226 1.023; 
1.0207 1.0213 1.0208 1.0200 1.0180 l.OI.48 1.0133 1.0132 1.0152 1.0169 1.0197 1.020c 
1.0169 1.0185 1.0180 1.0156 1.0149 1.0101 l .OlO3  1.0101 1.0111 1.0118 1.0166 1.0174 

CORDOVA. ALASKA 

-- - _I - - 1.0216 1.0208 1.0195 1.0180 1.0190 -- 1.0224 

1.0228 1.0232 1,0230 1.0230 1.0220 213 202 191 182 205 1.0224 229 - 229 229 229 228 -- 196 170 175 200 2l.4 222 
229 226 228 -- 227 -- -- -- 206 205 214 226 
231 223 235 223 -- --- --- --- 187 211 --- --.. 

1.0229 1.0228 1.0270 1.0227 1.0225 1.0214 1.G202 1.0185 1.0186 1.0202 1.0217 1.0225 
31.0 30.5 31.1 30.7 30.4 29.6 27.5 25.2 25.4 27.5 29.4 30.4 

1.0234 ~ ~ 2 . 3 6  1.0238 1.~234 1.0232 1.0226 1.0220 1.0207 1.0225 1.0223 1.0231 1.0232 
1.G233 1.C233 1.0234 1.0233 1.0231 1.G225 1.0213 1.0195 1.0211 1.0218 1.0227 1.0230 
1.G225 1.G215 l.G225 1.0217 1.0211 1.0202 1.0185 1.0163 l . G l 5 l  1.0177 1.0205 1.0218 
1.6223 1.G187 1.0224 l.G2O3 1.01e7 1.0201 1,0170 1.0l.40 1.C135 1.0161 1.0202 1.0213 

SEWARD. ALASKA 

1.0181 1.0200 1.0180 1.0176 1.0128 1.0121 1.0037 1.6049 1.0120 1.0162 l.Ol.41 1.0209 
216 215 225 220 205 064 019 om -- 194 209 - 
227 227 233 207 175 056 060 086 065 --- 158 231 
-- -- 218 209 153 135 059 093 137 186 195 208 

250 -- 175 216 168 109 064 051 133 204 214 21G 
218 215 224 210 177 082 058 068 L$5 183 193 220 
228 236 222 212 196 139 095 091 158 146 218 218 
228 223 235 230 182 133 OR3 081 158 207 205 237 
228 20& 211 189 115 087 097 072 1C8 142 187 187 

215 205 223 216 179 097 052 127 138 166 206 217 
208 2 U  223 210 173 084 092 069 ut5 129 156 193 

- _. -- - 175 085 060 090 1GO 137 190 182 
215 222 233 229 -- 078 052 059 162 184 186 210 

- - e_ -- -- -- _- -- --- 156 198 200 

2l.4 225 218 222 166 O8G 073 l l 9  108 131 -- e- 

Means 

1.015; 
20.1 

I. 

--I - -- 
1.020l 

20’ 

19 
21 
21 
20 
19 

1.020 
27 

1.0259 

0.9988 

1.0234*1.0138+ 
265* 1054 
236% 174% 
2299 1201: 

237 146 
235 127 
2429 126% 
24l* 18Y 
235 103 

240 101 
243 118 
239 114 
232 101 

1.0265 

1.0101 

L.022’F 1.01619 

235 161 
2323 uw 
233% U8* 
2789 1359 

1. 0238 

1.0135 

1.0251 1.coOl 
274W .99 9* 
26P1.0005* 
274* 1. GOO94 

292k1.0005* 
234 1.GOOO 
251 1.0005 
249 LOO01  
266 0.9998 

264 1.oooo 
233 0.9999 
2 3 7  1. 
2654 l.OOOl* 
24PO.999b 

2 3 9  1. mi* 
w 
w 

~ 

Wbservations f o r  the year are incomplete; extremes are for the months shown. 



Table 1. Density of Sea Water - Cont ind  
Means and Extremes 

Y W  

1945 
19k6 
1947 
1948 
1949 

1950 
1?51 
1952 
1953 

Mean 
Dens i ty  
S a l i n i t y  

Max. 
Mean Max. 
Mean Min. 
Min. 

1935 
1936 

1950 
1951 
1952 
1953 

Uean 
Dens i ty  
S a l i n i t y  

Uax. 
Yean Max. 
Yean Min . 
Uin. 

1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 

Uean 
Dens i ty  
Sal i n 1  t y  

uax. 
Yean Yax. 
Yean Yin. 
Yin. 

1944 

1945 
1946 
1947 
1948 
1949 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

SEWARD. ALASKA - Continued 

1.0197 1.0204 1.0215 1.G212 l.GU9 1.G061 1.0066 1.0042 1.0127 1.0128 1.0210 1.0207 
L- 225 227 221 155 071 046 062 083 148 205 230 
228 208 183 210 139 063 065 092 104 145 -- --- 
-- e- - -- -- - --- -_ 129 136 153 -- -_- --- -- -- -- 177 116 057 113 078 180 170 215 

230 233 224 224 leg 077 060 053 095 169 225 228 

--- _-_ I- -- --- 116 057 098 uc2 091 142 198 
203 205 222 180 135 090 053 072 I21 162 194 212 

1.G218 1.0216 1.0217 1 . G 2 l l  1.0166 LW96 1.0064 1.GO82 1.0122 1.0161 1.0191 1.G211 

225 --- 227 211 197 170 104 127 113 192 203 --- 

29.5 29.3 29.4 28.6 22.7 13.6 9.4 11.8 17.0 22.1 26.0 28.6 

1.0292 1.0255 1.G255 1.0274 1.C260 1.0244 1.0243 1.022e 1.0236 1.0269 1.0266 1.6274 
1.0237 1.0237 1.6240 1.G239 l.G22€? l .G2O3 1.0171 1.0188 1.0214 1.0221 1.0228 1.0237 
1.0173 1.0168 1.0174 1.0147 1.c1069 1.0011 l.OOO5 1.0011 1.0019 1.GO54 1.0101 1.6143 
1.0064 1.0079 1.0098 1.GO62 1.0014 0.9996 0.9987 0.9995 0.9993 0.9996 1.0006 1.0045 

KODIAK, KODIAK ISLAND, ALASKA 

-- --- --- --- 1.0225 1.0228 1.0232 1.0238 1.0226 1.0228 1.0231 1.0231 
1.0227 1.0232 1.0237 1.0241 221 229 - L_ -- -- _- - 

WOMENS BAY, KODIAK ISLAND, ALASKA 

--- -_ -- - --- 1.0111 LW80 1.0130 1.0079 1.0185 1.0228 1.0236 
1.0231 1.0224 1.0234 1.0212 1.0178 l l 5  189 207 198 218 213 222 

227 224 228 233 202 174 184 213 205 200 197 210 
197 219 227 196 153 133 163 197 214 177 177 202 

1.0218 1.0222 1.0230 1.0214 1.0178 1.0133 1.0154 1.0187 1.0174 1.0195 1.0204 1.0218 
29.5 30.1 31.1 29.0 24.3 18.4 21.2 25.5 23.8' 26.5 27.7 29.5 

1.0244 1.0239 1.0243 1.0242 1.0243 1.0226 1.0231 1.0235 1.0233 1.0273 1.0285 1.0249 
1.0239 1.0236 1.0239 1.0234 1.0231 1.0212 1.02U 1.0222 1.0223 1.0249 1.0248 1.0240 
1.0179 1.0175 1.0214 1.0146 1.0038 1.0034 1.0052 1.0085 1.0082 1.0092 1.0110 1.0157 
1.0104 1.0103 1.0206 1.0045 1.0004 1.0003 1.0003 0.9999 1.0000 1.0012 1.0042 1.0062 

DUTCH HARBOR, UNALASKA ISLAND. ALASKA 

- 1.0230 1.0237 1.0232 1.0240 1.0231 1.0237 
1.0238 1.0235 1.0236 1.0232 1.0233 1.0220 238 239 239 239 235 233 

242 240 241 242 a 2  232 239 242 237 239 237 239 

- -- e- -- -- 
234 234 234 234 241 238 235 239 236 238 239 243 

233 239 238 239 237 235 233 235 237 238 243 240 
239 238 239 235 230 229 231 238 238 236 241 241 
238 239 242 242 238 233 238 241 241 237 236 236 
236 237 236 235 233 233 232 238 237 235 235 235 

1.0237 1.0237 1.0238 1.0237 1.0236 1.0231 1.0234 1.0239 1.0237 1.0238 1.0237 1.0238 
32.0 32.0 32.1 32.0 31.9 31.2 31.6 32.3 32.0 32.1 32.0 32.1 

1.0246 1.0245 1.0248 1.0252 1.0252 1.0262 1.0248 1.0275 1.0249 1.0254 1.0249 1.0254 
1.0243 1.0242 1 .~242 1.0246 1.0247 1.0246 1.0244 1.0250 1.0244 1.0244 1.0244 1.0244 
1.0225 1.0230 1 . ~ 2 3 1  1.0219 1.0224 1.0212 1.0217 1.0227 1.0230 1.0231 1.0227 1.0232 
1.0188 1.G2I.4 1.0228 1.0197 1.0205 1.0165 1.0197 1.0220 1.0223 1.0221 1.0191 1.0229 

SWEEPER COVE, ADAK ISLAND, ALASKA 

1.0238 1.0225 1.0210 1.0203 1.0223 1.0237 --- -- -- 1.0183 1.0182 1.0185 

197 2@4 173 167 186 208 1.0228 i.0227 1.021.4 -- -- 188 
178 194 171 110 102 165 188 186 202 182 211 236 
215 227 211 196 229 229 239 230 225 231 204 229 
233 228 23k 228 227 211 217 214 207 192 208 208 
-- 184 194 169 1 5 1  214 165 193 168 -- -- -- 

*Observations f o r  t h e  y e a  a r e  incomplete; extremes a r e  for  the  months shown. 

Means 

L. 0191 
26. I 

- 
1.0235 

237 
235 

237 
23t 
23E 
235 

1.023; 
32.C 

--- 
--- 

1.0177 
22; 
217 -- 

Max. Min. 

1.0231 1.0002 
236%- 
236ao. 9996* 
233-1.00379 
235*0.9995* 

249 1.0004 
2W0.9987* 
2 3 9  1.ooOOa 
236 0.9995 

1.0292 

0.9987 

1 . 0 2 5 ~  1.01629 
2459 1689 

1.026YO.999Y 
244 1.0037 
285 054 
249 (334 

1.0285 

0.9?9.9 

L.024y 1. @1?1* 
254 165 
262 223 
275 210 

254 188 
249 205 
253 222 
250 218 

1.0275 

1.0165 

1.02581.0~66* 

2519 077* 

250 038 
276 005 

251 092 
264" 027* 

w w 



Table 1. Density oi Sea Water - Continued 
Means and Extremes 

- -- --- - - 1.0186 - - - - - - 
%bservations far the  lzar are incomplete; extremes a re  f o r  the mnths  shown. 

w 
P 

YeU 

1950 
1951 
1952 
1953 

Yean 
Density 
Salinity 

yax. 
hanysx.  
Mean Min. 
Min. 

1944 

1945 
1946 
1947 
1948 

Density 
Salinity 

Mean 

Max. 
Mean Max. 
Mean Min . 
Yin. 

1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Mean 
Density 
Salinity 

Max. 
Mean M a x .  
Mean Min . 
Yin. 

1948 
1949 
1950 

1947 

1945 

1951 
- 

Jan. Feb. Mar. Apr. May June July AUJJ. Sept. Oct. Nov. Dec. 

SWEEPER COVE, ADAK ISLAND, ALASKA - Continued 
-- --- 1.0192 1.0163 1.0189 1.0226 1.0239 1.0220 1.0227 1.0217 1.0209 1.0227 

1.0220 1.0232 221 189 160 203 225 247 247 244 245 234 
242 242 245 242 242 239 246 250 249 247 245 244 
237 239 231 225 228 225 240 234 243 242 242 24: 

1.0220 1.0219 1.0208 1.0189 1.0194 1.0216 1.0221 1.0222 1.0220 1.0217 1.0218 1.0222 
29.8 29.7 28.2 25.8 26.4 29.3 29.9 30.1 29.8 29.4 29.5 30.1 

1.0251 1.0252 1.0254 1.0264 1.0259 1.0258 1.0268 1.0276 1.0263 1.0258 1.0252 1.0256 
1.0247 1.0247 1.0247 1.0248 1.0249 1.0249 1.0251 1.0252 1.0251 1.0249 1.0245 1.0247 
1.0170 1.0163 1.0116 1.009 1.0088 1.0148 1.0162 1.0151 1.OW 1.0164 1.0155 LO171 
1.0085 1.0089 1.0038 1.0005 0.9988 1.0035 1.0034 1.0038 1.0091 1.0084 1.0066 1.0092 

CONSTANTINE HARBOR, AMCHITKA ISLAND, ALASKA 

- -I - -- -- 1.0248 1.0247 1.0243 1.0243 1.0243 1.0243 1.024: 

1.0245 -- - --- -- - 244 245 238 241 242 24C 
243 -- -- --- -- 245 243 243 239 244 244 235 
240 1.0244 -- - -- 245 246 245 245 245 244 244 
249 255 1.0248 1.0245 - 249 251 252 251 252 - -I 

1.0244 1.0250 1.0248 1.0245 -- 1.0247 1.0246 1.0246 1.0243 1.0245 1.0243 1.024; 
32.9 33.7 33.5 33.1 -- 33.3 33.2 33.2 32.8 33.1 32.8 32.i 

1.0259 1.0278 1.0252 1.0250 -- 1.0267 1.0266 1.0256 1.0256 1.0258 1.0248 1.025~ 
1.0252 1.0264 --- -- - 1.0254 1.0254 1.0251 1.0249 1.0249 1.0247 1.024E 
1.0229 1.0235 - -- - 1.0242 1.0232 1.0232 1.0228 1.0236 1.0235 1.0225 
1.0197 1.0221 1.0237 1.0229 -- 1.0239 1.0221 1.0216 1.0202 1.0223 1.0229 1.021C 

MASSACRE BAY, ATTU ISLAND, ALASKA 
-- -- - - 1.0233 1.0224 1.0233 1.0237 1.0239 1.0245 1.0242 - -- -- - - - --- -- - -- 244 238 1.0243 

L.0244 1.0242 1.02l& 1.0234 237 224 241 -- - - - - 
_- - 250 249 243 243 239 243 243 244 247 245 

236 242 244 245 245 2 W  241 24+ 245 244 240 242 
243 247 246 243 - 239 238 239 240 236 241 243 
243 248 252 248 233 232 216 232 237 - -- _L 

245 244 244 241 242 232 232 240 244 243 243 244 

32.7 33.1 33.3 32.8 32.3 31.6 31.6 32.3 32.5 32.8 32.7 32.8 
1.0242 1.0245 1.0247 1.0243 1.0239 1.0234 1.0234 1.0239 1.02W 1.0243 1.0242 1.0243 

1.0254 1.0261 1.0261 1.0255 1.0251 1.0251 1.0252 1.0252 1.0252 1.0255 1.0252 1.0249 
1.0248 1.0251 1.0251 1.0250 1.0248 1.0247 1.0248 1.0250 1.0248 1.0248 1.0246 1.0247 
1.0233 1.0239 1.0239 1.0228 1.0212 1.0202 1.0209 1.0218 1.0221 1.0230 1.0229 1.0235 
1.0207 1.0231 l.C23l 1.0212 1.0179 1.0188 1.0177 1.0193 1.0201 1.0211 1.0216 1.0222 

PORT MOLLER. ALASKA 

-- - -- - - - -- -- 1.0223 1.0222 1.0223 --- -- -- 1.0222 1.0225 1.0227 1.0227 1.0230 1.0228 228 219 218 1.0216 -- - - - - - I_ - 1.0216 --- 224 - 
PEARD BAY, ALASKA 

POINT BARROW (Ocean). ALASKA 
-- _- - - 1.0198 - - - - -- - - 

POINT BARROW (Elson Lagoon), ALASKA 

Max. Min. 

1.0253"O. 9988* 
259 1.0002 
259 191 
268 150 

1.0276 

0.9988 

1.026~1.0235* 

2519 210# 
2519 202a 
2529 i97* 
27W 22934 

1.0278 

1.0197 

L.025591.017F 
24F 21P 

261% 224% 

252 198 

261* 177+ 
254 195 

253 1 8 ~  

2519 1919 

1.0261 

1.0177 

1.022@ 1.02l.49 
2369 2119 
2279 21-19 

1.021'F1.0184~ 

1.021'Pl1.0153* 

2419 1CW 

i.o205*1.oiii* 

2169 G5Y 
0 
ul 



Table 1. Density of Sea Water - Continued 
Meansand Extremes 

1.0252 1.0256 1.0253 1.0257 1.0259 1.0259 1.0260 1.0260 1.0259 1.0260 1.0258 1.0257 
34.0 34.5 34.1 34.6 34.9 34.9 35.0 35.0 34.9 35.0 34.8 34.6 

1.0268 1.0266 1.0266 1.0287 1.0270 1.0273 1.0278 1.0270 1.0275 1.0266 1.0269 1.0269 
1.0263 1.0262 1.0262 1.0266 1.0264 1.0266 1.0267 1.0265 1.0264 1.0264 1.0263 1.0263 
1.0229 1.0235 1.0232 1.0245 1.0246 1.0254 1.0252 1.0253 1.C245 1.0251 1.0247 1.0246 
1.0200t 1.0200t 1.0099 1.0226 1.0224 1.0247 1.0230 1.0245 1.0200t 1.0227 1.0227 1.0224 

HILO, HAWAIIAN ISLANDS 

1.0207 1.0194 1.0175 1.0176 1.0150 1.0161 1.0l.45 1.0154 1.0167 1.0159 1.0159 1.0162 
176 -- 178 167 162 190 176 189 191 198 185 159 
163 207 180 122 149 155 149 137 U 8  163 172 138 

173 161 140 139 116 124 124 146 154 157 178 175 
170 151 150 135 u1 156 145 135 164 154 145 167 
153 150 141 l41 U6 151 160 160 155 169 171 164 
182 166 158 161 175 156 16G 171 169 173 171 168 

1944 
1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

lean 
Density 
Sal in i ty  

lax.  
Uefln Uax. 
Yean Min . 
Uln . 

1945 
1946 
1947 
1945 
1949 

1950 
1951 
1952 
1953 

1.0258 
34.8 

1.0167 --- 
157 

149 
151 
155 
16e 

lean 
Density 
Sal in i  tg  

lax. 
lean uax. 
dean Min. 
Uin. 

1947 
191$ 
1949 

1950 
1951 
1952 
1953 

y.ml 
Danmity 
S a l i n i t y  

yu. 
Yaan Max. 
Yam Yin . 
Yin. - 

1947 
1948 
1949 

1950 
1951 
1952 
1953 

1.0175 1.0172 1.G160 1.5149 1.0W. 1.0156 1.G151 l.Gl56 1.0164 1.0168 1.0169 1.0162 
23.9 23.5 22.G 20.5 20.4 21.4 20.8 21.4 22.5 23.0 23*1 22.2 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1.0161 
22.1 

MIDWAY ISLANDS, HAWAIIAN ISLANDS 

1.G265 1.0254 1.0249 1.0244 1.G238 1.02.L? 1.G243 1.0254 1.0243 1.0252 1.0245 1.0241 
1.0235 1.0231 1.0222 1.0211 1.0212 1.0207 1.0223 1.0217 1.G229 1.G232 1.0225 1.0220 

1.0098 1.011.6 1.0069 1.0084 1.G028 1.0093 l.GOS4 1.GO92 1.0111 l.OlG9 1.G101 1.0059 
1.0124 1.0128 1.01~3 1.0106 1.~092 1.0115 1.0113 1.0113 1.0123 1.0119 1.0121 1.0112 

JOHNSTON ISLAND, HAWAIIAN ISLANDS 
--- -- --- --- 2.0262 1.0260 1.0262 1.0261 1.0261 -- --- --- -- 1.0262 1.9263 1.0264 263 --- --- -u -- 259 258 263 261 259 261 -- 
- 264 264 262 264 261 261 261 263 1.0265 -- --- 

_-- --- --- --- - --- -- -- 
1.0261 260 257 260 261 258 263 -- 263 263 1.0263 1.G263 

258 257 -- --- I- --- 262 262 262 261 261 261 
262 259 258 255 257 258 260 259 257 257 257 257 

- - 1.0262 1,0263 1.0260 1.0256 1.0257 1.0256 1.0256 
1.0258 1.0256 259 265 1.0265 272 -- -- -- -- --- -- -- -- L- -- -- - 268 268 266 269 268 267 

257 -- 263 265 266 265 267 264 267 267 266 262 

270 272 

-- 1.0262 1.0261 

--- --- 267 265 265 266 264 267 - 261 264 261 
264 263 264 268 - -- -- - 272 - 

--- --- -- 
--- --- 

1.0258 -- 

268 269 269 269 --- -- -- 269 267 266 265 264 
263 262 263 263 263 264 267 267 267 267 266 264 
265 265 264 264 265 264 270 268 268 269 268 266 
264 265 266 267 266 265 269 266 264 264 263 260 

1.0263 1.0263 1.0264 1,0265 1.0265 1.0265 1.0267 1.0266 1.0266 1.0265 1.0265 1.0264 
35.4 35.4 35.5 35.7 35.7 35.7 35.9 35.8 35.8 35 7 35.7 35.5 

1.0278 1.0275 1.0273 1.0281 1.0272 1.0281 1.0279 1.0279 1.0286 1.0274 1.0276 1.0275 
1.0269 1.0268 1.0268 1.0271 1.0269 1.0271 1.0272 1.0271 1.0271 1.0271 1.0270 1.0268 
1.0256 1.0260 1.0261 1.0261 1.0260 1.0258 1.0261 1.0261 1.0262 1.0260 1.0259 1.0258 
1.0246 1.0251 1.0256 1.0257 1.0253 1.0239 1.0253 1.0252 1.0254 1.0251 1.0244 1.0251 

HONOLULU, HAWAIIAN ISLANDS 
-- - 1.0260 1.0258 1.0262 1.0261 1.0260 1.0260 1.0260 1.0261 1.9259 1.0256 

1.0256 1.0249 254 253 256 258 259 261 261 261 259 256 
257 259 258 257 256 259 260 260 254 259 256 258 
253 254 256 253 256 259 258 259 261 261 261 260 
247 253 259 262 262 260 263 263 261 262 266 266 

242 261 260 258 261 259 262 262 263 264 260 -- -- - 224 258 260 259 258 260 259 257 254 254 
254 

251 254 250 255 256 257 261 262 256 255 253 251 
258 262 256 260 259 262 256 255 253 - _. 

Max. Min. 

1.02749 1.02463 

275* 25F 
273” 2463 
27F 244* 
2869 2590 

279” 258* 
273 259 
273 239 
276 255 

28i* 251* 

1.0286 

1.0239 

-. 02 7@ 1 . 02 26* 
265 200t 
268 200t 
266 217 
269 200t 
277” 200t 
28rC W9-# 
271* 224* 
278 223 

1.0287 

1.0099 

..0265 1.0103 
254* 06F 
254 028 

261 049 
246 092 

238 117 
241 113 

1.G265 

1.0028 

! .G26? 1.025 6* 
2689 259” 
275s 251* 

274* 253” 
27W 2544 
267 252 
273 252* 

Wbsenrations f o r  t h e  year are incomplete; extremes are f o r  t h e  months shohT1. 
tbpproximate 



Table 1. Deneity of Ses Water - Continued 
Mecms and Extrema 

w 
00 

YSU 

y.ul 
Dmulty 
Sallntty 

mx. 
MoanMax. 
mom Yln . 
uin . 

19 50 
1951 
1952 
1953 

Maan 
b n 8 l t Y  
Sallnlty 

yax. 
y.cmyax. 
Moan Yln. 
Mln . 

1950 
1951 
195 2 
1953 

lean 
Density 
Sal in1 ty 

Lax, 
Isanyax. 
Lean Yln. 
lln . 

1948 
1949 

1950 
1951 
1952 
1953 

llsan 
Density 
Salinity 

yax. 
YeanMax. 
Kern Yin. 
Kin. 

15L6 
1345 

19 50 
1951 
1952 
1953 

Jan. Fob. Msr. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

JOHNSTON ISLAND, HAWAIIAN ISLANDS- Continued 

1.0260 1.0260 1.0260 1.0261 1.0261 1.0259 1.0262 1.0261 1.0261 1.0262 1.0260 1.026c 
35.0 35.0 35.0 35.1 35.1 34.9 35.3 35.1 35.1 35.3 35.0 35.C 

1.0267 1.0267 1.0268 1.0274 1.0268 1.0272 1.0275 1.0272 1.0270 1.0269 1.0271 1.0265 
1.0265 1.0264 1.0264 1.0266 1.0265 1.0265 1.0267 1.0266 1.0266 1.0266 1.0266 1.0266 
1.0256 1.0256 1.0256 1.0256 1.0256 1.0256 1.0257 1.0256 1.0256 1.0258 1.0257 1.0254 
1.0255 1.0251 1.0251 1.0253 1.0252 1.0255 1.0256 1.0254 1.0252 1.0252 1.0254 1.0252 

CANTON ISLAND, PHOENIX ISLANDS 
-- -_ - - -_ -- 1.0266 1.0264 1.0264 1,0264 1.0264 1.026: 

1.0263 1.0262 1.0264 1.0264 1.0267 1.0267 266 268 269 268 270 27C 
273 273 272 271 269 270 268 268 271 273 273 274 
273 275 275 264 275 265 266 266 266 266 267 267 

1.0270 1.0270 1.0270 1.0266 1.0270 1.0267 1.0266 1.0266 1.0268 1.0268 1.0268 1.0265 
36.3 36.3 36.3 35.8 36.3 35.9 35.8 35.8 36.0 36.0 36.0 36.2 

1.027" 1.0277 1.0277 1.0277 1.0278 1.0277 1.0271 1.0273 1.0276 1.0278 1.0275 1.0276 
1.0273 1.0273 1.0273 1.0271 1.0273 1.0272 1.0270 1.0270 1.0272 1.0272 1.0270 1.0272 
1.0266 1.0268 1.0266 1.0264 1.0266 1.0264 1.0263 1.0264 1.0264 1.0265 1.0266 1.0266 
1.0262 1.0261 1.0261 1.0262 1.0261 1.0263 1.0262 1.0262 1.0260 1.0262 1.0262 1.0262 

PAGO PAGO. SAMOA ISLANDS 
-- 1.0260 1.0261 1.0261 1.0252 1.0254 1.0259 1.0259 1.0261 1.0251 1.0256 1.0245 

1.0253 253 250 253 246 251 256 261 261 259 250 252 
256 260 259 260 259 260 261 258 262 255 256 261 
264 263 263 261 266 262 260 260 258 264 258 264 

1.0258 1.0259 1.0258 1.0259 1.0256 1.0257 1.0259 1.0260 1.0260 1.0257 1.0255 1.0256 
34.8 34-9 34-8 34.9 34.5 34.6 34.9 35.0 35.0 34.6 34.4 34.5 

1.G267 1.0268 1.0273 1.0267 1.G271 1.0267 1.0268 1.0271 1.G263 1.0270 1.0267 1.0272 
1.0264 1.0264 1.0266 1.G264 1.0265 1.G264 1.G264 1.0266 1.G267 1.0264 1.0264 1.0265 
1.G249 1.G250 1.0250 1.0249 1.0216 1.G247 1.0245 1.G250 1.0250 1.02f+O 1.0237 1.0237 
1.0241 1.0247 1.0241 1.0243 1.0123 1.G237 1.0233 1.G239 1.0239 1.0234 1.0222 1.0222 

APIA (Observatory), SAMOA ISLANDS 
- -- --- 1.0258 1.G255 1.0260 1.G262 1.0264 1.G267 1.G266 1.G263 1.0262 

1.G259 1.0262 1.0259 259 257 260 262 264 265 266 267 263 

262 263 262 262 263 264 269 266 267 269 271 269 
267 267 266 262 263 263 267 -- 271 271 272 276 
276 274 267 267 264 266 267 272 273 273 27r; 273 
274 275 272 272 274 274 275 276 277 276 276 271 

1.0268 1.G268 1.G265 1.G263 1.0263 1.G264 1.G267 1.G268 1.0270 1.0270 1.0270 1.0269 
36.0 36.6 35.7 35.4 35.4 35.5 35a9 36.0 36.3 36.3 36.3 36.2 

1.G287 1.G287 1.G278 1.0285 1.0277 1.0279 LO279 1.0280 1.0282 1.G28l 1.0280 1.0283 
1.027L 1.0274 1.0271 1.0271 1.0267 1.0270 1.G271 1.G274 1.0275 1.0275 1.0276 1.G276 
1.G245 1.0258 1.0242 1.0247 1.0255 1 .~256 1.0260 1.G261 1.0260 1.0260 1.0262 1.0258 
1.G192 1.0239 1.0209 1.0238 1.0243 1.0249 1.0248 l.G25l 1.0242 1.0254 1.0250 1.G246 

GUADALCANAL ISLAND (Kukum), SOLOMON ISLANDS 
_I - -- 1.G254 - 1.0253 1.G253 1.G255 1.0256 1.G255 1.0254 1.G253 

1,0254 1.G255 1.0255 252 1.0252 251 255 255 255 256 256 -- 
WAKE ISLAND 

-- - -- I- -- 1.0263 1.0257 1,0255 1,0254 1.0255 1.0254 1.0254 
1.0256 1.0257 1.0259 1.0259 1.0259 259 265 266 264 260 261 260 

263 264 265 265 264 261 263 258 - -- 265 260 
262 263 265 205 265 266 262 256 256 253 256 259 

1 . 0261 
35.1 

--- 
1.0266 

271 
269 

1.026€ 
36.C 

-- 
1.0254 

259 
262 

..0258 
34.6 

- 
L . 0262 

265 

27C 
274 

L. 0267 
35.9 

-- 

-- -- 

-- 
1.026c 

261 
-- 

Max. Min. 

L. 0275 

1.0251 

L. 027W 1.0262% 
274 261 
278 264 
278 262 

L. 0278 

1.0260 

L. 0 2 7 ~ 1  . 0222* 
265 123 
272 234 
271 233 

1.0273 

10u3 

-. 0274*1.0243* 
272 192 

279 233 
281* ut? 
285 238 
287 209 

L . 0287 

1.0192 

L . 0 2 6 ~  1.G238a 
2619 2044 

L . 02671  . G236* 
273 240 
2779 24@ 
284 231 

w 
10 aObsenrations f o r  tt.e year are incomplete; extremes are for the mnths  shown. 



Table 1. Density oi Sea Water - Cvntinued 
Meana and Extremes 

Moan 
Density 
Sal i n i t g  

Uax. 
Yean Uax. 
Mean Yin . 
Yin . 

1949 
1950 
1951 
1952 
1953 

Yean 
Density 
S a l i n i t y  

yax. 
Yean Yax. 
Mean Yin . 
Min . 

1949 
1950 
1951 
1952 
1953 

1951 
1952 
1953 

Y 0 . n  
Donmlty 
S a l i n i t y  

M u .  
wanyu. 
wan Yln. 
Yin. 

1951 
1952 

1949 
1950 

1949 
1950 
1951 
1952 
1953 

mnmit7 
S a l i n i t y  

Uax. 
Yoan Max. 
Yoan Yin . 
Yin . 

Moan 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nw. Dee. 

WAKE ISLAND - Continued 

1.0260 1.0261 1.0263 1.0263 1.0263 1.0262 1.0262 1.0259 1.0258 1.0256 1.0259 1.0258 
35.0 35.1 35.4 35.4 35.4 35.3 35.3 34.9 34.8 34.5 34.9 34.8 

1.0276 1.0272 1.0274 1.0284 1.0275 1.0273 1.0273 1.G272 1.0273 1,0276 1.0277 1.0268 
1.0268 1.0268 1.0273 1.0274 1.0271 1.0269 1.0268 1 .G268  l.0268 1.0268 1.0270 1.0266 
1.0245 1.0253 1.0246 1.0251 1.6250 1.G251 1.0253 1.0247 1.0246 1.0242 1.0242 1.0241 
1 . O U  1.0252 l . O U 3  1.0242 1.0240 1.0248 1.0251 1.0240 1.0241 1.0231 1.0236 1.0236 

KWAJALEIN ISLAND, MARSHALL ISLANDS 
-- 1.0259 1.0258 1.0258 1.0256 1.0253 1.0256 1.0253 1.0254 1.0254 1.0253 1 .025~ 

- 252 247 
251 254 255 254 258 259 259 257 257 257 253 255 
253 255 257 261 257 254 255 256 255 253 252 251 

1.0254 256 256 254 256 256 250 - - 
252 254 -- 260 263 262 263 263 261 264 262 258 

1.0252 1.0256 1.0256 1.0257 1.0258 1.0257 1.0257 1.0257 1.0257 1.0257 1.0254 1.0252 
34.0 34.5 34.5 34.6 34.8 34.6 34.6 34.6 34.6 34.6 34.2 34.0 

1.0262 3.0262 1.0266 1.0273 1.0270 1.0267 1.0267 1.0266 1.G267 1.0267 1.0267 1.0263 
1.0260 1.0260 1.0264 1.0264 1.0264 1.G262 1.0262 1.0262 1.0262 1.0262 1.0259 1.0257 

1.0243 1.0247 1.0243 1 . G U  1.0249 1.0247 1.0238 1.0234 1.0240 1.0240 1.0238 1.0240 
1.0246 1.0251 1.0250 1.0251 1.G252 1.0249 1.0250 1.0248 1.0247 1.G248 1.G246 1.0246 

TRUK ISLANDS (Moen Island), CAROLINE ISLANDS 
- -cI -- -- - -- 1.G251 1.0250 1.0248 1.0251 1.G249 1.0251 

-- 251 252 -- - 251 253 255 
256 257 258 255 1.0258 1.0254 254 2wI 252 253 255 254 

-- 241 247 - 1.G253 1,0254 1.0255 1.0255 - - _- 
250 256 256 246 - -- - -- - -_ --- - -- -- I_ - 

YAP ISLAND, CAROLINE ISLANDS 
_I 

253 246 - 
- 1.0256 1.0259 1.0256 1.0248 1.0250 1.0244 1.0246 1.0249 1.0250 1.0246 

1.0255 1,0255 258 256 231 221 242 237 235 239 243 248 

LO254 1.G250 1.0257 1.0258 1.0244 1.0234 1.0246 1.0240 1.0240 1.G244 1.0246 1.0247 

1.0261 1.0261 1.0262 1.0265 1.0261 1.0257 1.0254 1.0254 1.0255 1.0253 1.0260 1.0256 
1.0259 1.0260 1.0261 1.0263 1.0254 1.0248 1.0254 1.0250 1.0254 1.G253 1.G256 1,0256 
1.0246 1.0236 1.0250 1.0246 1,0228 1.0191 1.0228 1.0208 1.0192 1.0207 1.0228 1.0206 
1.0245 1.0223 1.0247 1.0237 1.0206 1.0170 1.0219 1.0207 1.0168 1.0172 1.0217 LO204 

-- _- - -- _-_ -- -- - - 
34.2 33.7 34.6 34.8 32.9 31.6 33.2 32.4 32.4 32.9 33.2 33.3 

ANGAUR ISLAND, PALAU ISLANDS 
-c - - - -- - - - 1.0212 1.0210 1.0217 1.0231 - - e- - - -u 1.0227 1.0241 1.0244 1.0235 1.0219 -- 

KOROR, KOROR ISLAND, PALAU ISLANDS - _. -- - 1,0252 1.0248 1.0245 1.0247 - 1.0245 1.0245 - - - 1.0246 246 248 251 249 1.0246 246 - -- - 
GUAM (Apra Harbor), MARIANAS 

- -.I I_ - 1.0257 1.0256 1.0255 1.0254 1,0251 1.0251 1.0254 1.0255 
1.0253 1.0255 1.G258 1.0258 257 256 255 254 253 252 256 256 

254 255 256 258 262 262 262 257 259 257 257 257 
258 258 258 260 258 258 258 255 253 251 251 256 

1.0255 1.0256 1.0257 1.0258 1.0259 1.0259 1.0259 1.0255 1.0254 1.0253 1.0255 1.0256 

256 256 257 257 261 264 263 254 256 256 256 -- 
34.4 34.5 34.6 34.8 34.9 34.9 34.9 34.4 34.2 34.1 34.4 34.5 

1,0260 1.0260 1.0260 1.0266 1.0266 1.0269 1.0268 1.0265 1.0262 1.0263 1.0261 1.0260 
1.0257 1.0259 1.0260 1.0262 1.0261 1.0262 1.0264 1.G260 1.0259 1.0258 1.0258 1.0259 
1.0253 1.0253 1.0255 1.0256 1.0256 1.0257 1.0254 1.0244 1.0247 1.0244 1.0244 1.0252 
1.0252 1.0252 1.0254 1.0254 1.0255 1.0253 1,0251 1.0232 1.0239 1.0234 1.0230 1.0251 

-%bsemrations for the year are incomplete; extremes are for t h e  mnths shorn. 

Max. Min. 

.. 0284 

1.0231 

. 026Fl.  0234* 

264 238 
273 240 
26W 2 4 P  

2 6 ~  2 3 ~  

-0273 

1.0234 

.02691.0226* 
264* 174* 
264* 164* 
273” 221* 
272 145 

. .0265* 1 . 0204* 
261 168 
261* 2233 

.. 0265 

1.0168 

.. 02791  . 0142* 
2 8 p  1163 

. .025F1.02344 
264 239 
267 239 
266 230 
2699 2323 

..0269 

1.0230 



Table 1. Density of Sea Water - Continmi 
Meanaand Extremes 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Doc. 

1949 

R 

-_ - 

.0253 1.0254 1.0258 1.0252 251 237 214 215 214 210 235 252 
259 258 256 248 232 195 182 - 174 174 199 2U 

Wbservations f o r  the year are incomplete; extremes are for the months shown. 

Yf?ZU 

1948 
1949 

1947 
1948 
1949 

1950 
1951 
1952 
1953 

Mean 
Density 
Sal in1 ty 

uax. 
Yean M a x .  
Hean Yin . 
Yin. 

1947 
1948 
1949 

1950 
1951 
1952 
1953 

loan 
Donalty 
Salinity 

hx. 
loan yax. 
kan Yin. 
iln . 

1951 
1952 
1953 

1947 
1948 
1949 
1950 
1951 
1952 
1953 

kan 
Donnlty 
Salinity 

M u .  
Yoan Yax. 
Moan Yln. 
Yin . 

1947 
1948 

SAN FERNANDO, LUZON ISLAND, PHILIPPINE ISLANDS 
-- 1.0250 1.0251 1.0248 1.0256 1.0243 1.0238 1.0228 1.0212 1.0226 1.0242 1.024t 

1.0247 247 247 246 254 252 247 224 218 230 240 25C 

MANILA, LUZON ISLAND, PHILIPPINE ISLANDS 
--- -- --- --- _-e -- 1.0185 1.0181 1.0150 1.0194 1.0200 1.020t 

1.0212 1.0215 1.0232 1.0238 1.0244 1.0246 234 229 132 155 225 211, 
229 229 234 245 251 254 253 224 197 204 236 2& 

249 254 258 258 255 244 242 230 246 200 209 229 
248 243 238 237 241 238 214 125 l40 203 191 227 
225 222 226 226 239 230 207 149 143 191 193 215 

1.0234 1.0235 1.0239 1.0242 1.0248 1.0244 1.0218 1.0182 1.0179 1.0200 1.0214 1.0226 

1.0268 1.0267 1.0264 1.G263 1.0265 1.0257 1.0260 1.0258 1.0256 1.0254 1.0253 1.026a 
1.0253 1.0251 1.0254 1.0252 1.0256 1.0254 1.0243 1.0233 1.0217 1.0235 1.0244 1.0251 
1.0203 1.0203 1.0222 1.0222 1.0232 1.0222 1.0188 1.0139 1.0141 1.049 1.0152 1.016a 
1.0162 1.0162 1.0194 1.0166 1.0204 1.0177 1.0105 1.0059 1.0076 1.0105 1.0008 1.0112 

244 248 246 249 256 249 191 139 248 250 247 245 

31.6 31.8 32.3 32.7 33.5 32.9 29.5 24.8 24.4 27.2 29.0 30.6 

LEGASPI. LUZON ISLAND, PHILIPPINE ISLANDS 
- _- - - 1.0206 1.0228 1.0239 1.0227 1.0240 1.0235 1.0230 1.0198 

1.0211 1.0203 1.02U 1.0222 223 244 235 252 246 245 208 203 
199 215 211 214 213 245 239 253 256 236 188 183 

172 175 182 206 213 202 210 224 220 215 197 188 
186 194 162 187 170 169 165 170 178 175 167 168 
170 168 166 163 172 220 231 263 257 257 256 260 
267 270 267 275 271 262 266 261 264 259 254 228 

,0201 1.0204 1.0200 1.0211 1.0210 1.0224 1.0226 1.0236 1.0237 1.0232 LO2l4 1.0204 
27.3 27.7 27.2 28.6 28.5 30.3 30.6 31.9 32.0 31.4 29.0 27.7 

,0299 1.0286 1.037 1.0300 1.0298 1.0296 1.0302 1.0296 1.0298 1.0281 1.0278 1.0296 
,0237 1.0237 1.02&4 1.0242 1,0246 1.0258 1.0265 1.0266 1.0264 1.0261 1.0252 1.0249 
,0149 1.0160 1.0164 1.0172 1.0159 1.0180 1.0183 1.0190 1.0192 1.0180 1.0158 1.0151 
.0125 l .Ol.24 l.Ol24 1.0135 1.0126 1.0130 1.0125 1.0131 1.0136 1.0128 1.0113 L O U  

TACLQBAN, LEYTE ISLAND, PHILIPPINE ISLANDS 
_. - - -- - 1.0225 1.0223 1.0223 1.0223 1.0224 1.0237 1.0237 

239 1.0233 240 250 253 252 - 255 256 253 253 251 
m0236 - 1.0251 1.0259 1.0246 261 263 251 248 239 246 235 

CEBU, CEBU ISLAND, PHILIPPINE I S U N D S  

.0246 1.0254 1.0253 1.0255 
257 247 

242 
248 
246 
245 

0246 
33.2 

250 

250 
249 
250 
247 

.0250 
33.7 

254 
252 
254 
251 
253 

0253 
34.1 

,0255 
34.4 

25 5 
254 

251 
252 
254 
253 

,0253 
34.1 

249 
252 

245 
251 
249 
252 

,0248 
33.5 

- _- - - 1.0250 1.0237 1.0246 1.0248 1.0244 1.0244 1.0248 1.0247 
243 249 249 248 237 238 
243 247 243 241 235 239 

248 247 243 250 248 247 

248 249 248 245 242 243 
250 253 246 245 250 242 

251 249 249 247 246 245 

,0247 1.0249 1.0246 1.0246 1.0244 1.024: 
33.3 33.6 33.2 33.2 32.9 32.e 

.0258 1.0260 1.0261 1.0262 1.0260 1.0263 1.0260 1.0260 1.0258 1.0259 1.0257 1.0255 

.0254 1.0256 1.0258 1.0260 1.0258 1.0257 1.0256 1.0256 1.0254 1.0255 1.0253 1.0252 
,0217 1.0232 1.0232 1.0242 1.0233 1.0209 1.0192 1.0217 1.0208 1.0204 1.0204 1.0212 
.0189 1.0219 1.0205 1.0221 1.0200 L O W  1.0127 1.0178 1.0157 1.0149 1.0131 1.0184 

DAVAO, MINDANAO ISLAND, PHILIPPINE ISLANDS 
-- --- - - 1-02LO 1,0221r 1.0218 1.0228 1.0211 1.0225 1.0235 1.025: 

M- 

-. 
1.ow 

- 
1.0215 

233 

235 
24C 
212 
206 

1.0222 
30.1 

- 
1.0226 

221 

200 
174 
215 
262 

Max. Min. 

L.0264*1.0U9* 
260 195 

L. 025 1* 1. ooom 
258 100 
260 161 

265 099 
268 142 
268 061 
251 059 

10268 

1.0008 

. .0261*1.0126* 
277 113 
264 122 

262 124 
255 luc 
298 135 
302 202 

L. 0302 

1.0113 

L.024@+ 1.0219* 
264s 226% 
25w 229* 

L.025Yl. Ol43* 
263 138 
260 127 
258 157 
260 186 
259 208 
262 231 

1.0263 

1.0127 

1.0264*1.0129* 
267 130 
286 040 

e 



Table 1. Density of Sea Water - Continzcsd 
Means and Extremes 

1950 
195 1 
1952 
1953 

y.u! 
h n 8 1 t j  
Salinity 

mx. 
Yoan ysx. 
Moan Yln.  
Yln . 

1947 
1948 
1949 

19 50 
1951 
1952 
1953 

y..n 
Donmity 
Sallnlty 

yu. 
y..nyu. 
Eoan Yln. 
U n  . 

1944 

1947 
1948 
1949 

1950 
1951 
1952 
1953 

-- 

lean 
Density 
Salinity 

lax. 
lean Max. 
lean Yln . 
din.  

1944 

1945 
1346 
1047 
1948 
1949 

1950 
1951 
1952 
1953 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

DAVAO, MINDANAO ISLAND, PHILIPPINE ISLANDS - Continued 

1.0223 1.0246 1.0221 1.0249 1.0208 1.0169 1.Ol .41 1.0169 1.0152 1.0167 1.0211 1.0243 
246 249 250 246 238 236 227 242 243 24e 248 251 --- 2119 253 252 253 253 221 -- 236 249 --- -- 
256 -- 252 244 218 228 205 213 208 209 220 237 

1.0248 1.0252 1.0248 1.0249 1.0230 1.0215 1.0203 1.0219 1.0200 1.0206 1.0225 1.0243 
33.5 34.0 33.5 33.6 31.1 29.1 27.6 29.7 27.2 28.0 30.4 32.8 

1.0264 1.0262 1.0267 1.0265 1.0274 1.0264 1.0263 1.0286 1.0288 1.0257 1.0270 1.0262 
1.0260 1.0260 1.0261 1.0261 1.0261 1.0258 1.0256 1.0261 1.3261 1.0255 1.0260 1.0259 
1.0206 1.0203 1.0196 1.0197 1.0130 1.0130 1.0127 1.0135 1.0135 1.0136 1.OU+2 1.0192 
1.0085 1.0323 1.0101 1.0150 1.0044 1.0068 1.0058 1.0040 1.0064 1.0057 1,0062 1.0099 

JOLO, JOLO ISLAND, PHILIPPINE ISLANDS 
--- --- --- -- -- --- --- --- --- 1.0257 1.0244 1.0243 

1.0247 1.0249 1.0249 1.0251 1.0251 1.0251 1.0250 1.0250 1.0250 249 21'6 245 
249 249 244 249 252 254 252 256 252 250 240 239 

249 251 252 258 257 254 257 253 253 246 251 25C 
253 253 251 254 256 255 255 253 253 253 248 250 --- - - -- 247 248 232 246 240 238 238 238 
251 248 246 245 245 238 241 244 242 244 245 247 

1.0250 1.0250 1.0248 1.0251 1.0251 1.0250 1.0248 1.0250 1.0248 1.0248 1.0245 1.0245 
33.7 33.7 33.5 33.8 33.8 33.7 33.5 33.7 33.5 33.5 33.1 33.1 

1.0272 1.0267 1.0261 1.0262 1.0269 1.0265 1.0266 1.0262 1.0265 1.0266 1.0288 1.0267 
1.0258 1.0258 1.0256 1.0258 1.0262 1.0260 1.0259 1.0258 1.0256 1.0260 1.0260 1.0257 
1.0238 1.0225 1.0234 1.0237 1.0230 1.0232 1.0224 1.0232 1.0227 1.0210 1.0208 1.0212 
1.0226 1.0159 1.0223 1.0198 1.0163 1.0189 1.0155 1.0209 1.0204 l.OI.49 1.0171 1.0159 

PUNTA ARENAS, MAGELLAN STRAIT, CHILE 
--_ --- --- --- 1.0226 1.0222 1.0225 1.0224 1.0227 1.0229 1.0229 l.G23O 

--.. -- --- --- --- 214 217 221 224 224 223 223 
1.0223 1.0223 1.0222 1.0219 218 220 220 221 221 223 224 225 

228 226 222 220 217 213 214 --- -- 226 --- --- 
-- -- -- 227 221 217 220 224 226 220 226 224 
225 227 228 227 225 222 225 225 225 225 227 227 
226 227 227 224 220 220 221 221 222 222 222 222 
223 224 222 221 222 222 221 223 220 223 226 238 

1.0225 1.0225 1.0225 1.0223 1.0221 1.0219 1.0220 1.0223 1.0224 1.0224 1.0225 1.0227 
30.4 30.4 30.3 30.2 29.9 29.7 29.8 30.2 30.3 30.3 30.4 30.7 

1.0231 1.0232 1.0234 1.0231 1.0230 1.0228 1.0228 1.0233 1.0229 1.9231 1.0237 1.0255 
1.0227 1.0229 1.0228 1.0227 1.0226 1.0226 1.0225 1.0227 1.0227 1.0228 1.0229 1.0232 

1.0220 1.0219 1.0219 1.0203 1.0209 1.0193 1.0198 1.0216 1.0217 1.0201 1.0219 1.0218 
1.0222 1.0221 1.0220 1.0218 1.0215 1.0209 1.0212 1.0218 1.0220 1.0218 1.0222 1.0222 

PUERTO MONTT. CHILE 
--- -- -e- --- 1.0238 1.0225 1.0228 1.0235 1.0232 1.0229 1.0199 -- 
--- 1.0202 1.0220 1.0226 221 210 230 230 213 --- 207 1.0185 

1.0189 206 213 225 233 233 229 230 228 218 223 183 
204 196 223 221 236 230 -- 233 229 224 224 203 
198 221 226 233 234 238 233 227 221 -- 241 212 
194 209 -- 232 222 --- 231 227 223 - 220 -- 
203 --- 229 233 --- 230 235 236 231 216 209 -- 
194 197 222 218 235 230 224 232 228 218 221 186 

218 219 223 227 237 224 234 237 242 -- -- 179 
185 203 22L 217 235 '232 238 243 227 225 228 219 

Means 

L.02oc 
24A 
--a 

-., 

1.0228 
30. e 

--- 
1.02h9 

249 

253 
253 

245 

1.0249 
33.6 

-- 

Max. Min. 

1.0261 1.0068 
288 130 
266* I??.-% 
274* 13W 

L.0288 

1.0040 

t ,02659 1.02W 
257 232 
266 171 

267 149 
269 159 
2674 155" 
288 184 

1.0288 

l.Ol-49 

..0231*1.020~ 

233%. 193" 
229 203 
2324 i9w 

2 3 w  201* 
237 215 
234 212 
255 217 

..0255 

1.0193 

.. 0251s 1.01760 

25w i5m 

21344 151s 
245 152 

2780 1679 
2510 1530 

2 5 ~  1709 

2514 1429 

247 124 
253 166 

Wbservations for the year are incomplete; extremes are f o r  the months shown. 



~ 

Year 

Y0.n  
DaIuity 
Sal in1 t y  

a x .  
Mean yu. 
Mean Yin. 
Yin . 

1950 
1951 
1952 
1953 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

ean 
Density 
Sal in i ty  

lax. 
lean Uax. 
lean Yln . 
lln . 

1951 
1952 
1953 

lean 
Density 
Sal in i ty  

Lax. 
UeanUax. 
dean Yln . 
din. 

1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Table 1. Density of Sea Water - Continued 
Means and Extremes 

~~~ ~ 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

PUERTO MONTT. CHILE - Continued 

1.0198 1.0207 1.0222 1.0226 1.0232 1.0228 1.0231 1.0233 1.0227 1.0222 1.0219 1.0195 
26.9 28.1 30.1 30.6 31.4 30.8 31.2 31.5 30.7 30.1 29.7 26.5 

1.0251 1.0243 1.0245 1.0251 1.0284 1.0253 1.0255 1.0253 1.0270 1.0251 1.0278 1.0251 
1.0230 1.0234 1.0240 1.0242 1.0248 1.0243 1.0245 1.0243 1.0245 1.0241 1.0242 1,0238 
1.0170 1.0174 1.0196 1.0202 1.0204 1.0203 1.0206 1.0211 1.0207 1.0189 1.0183 1.0162 
1.0151 1.0124 1.0180 1.0187 1.0158 1.0159 1.0186 1.0203 1.0171 1.0170 1.03.42 1.0142 

TALCAHUANO, CHILE 
-- -- -- - -- &- L_ -- - --- 1.0246 1,0257 

1.0254 1.0253 1.0256 1.0261 1.0242 1.0223 - 1.0227 1.0239 1.0256 255 255 
256 261 258 256 244 245 - - 253 252 257 255 
261 258 256 258 241 216 1.0220 221 210 251 -- - 

VALPARACSO. CHILE 
- - - 1.0261 1.0262 1.0260 1.0261 1.0256 1.0263 1.~262 1.0263 1.0259 

1.0263 1.0264 1.0267 261 258 261 259 259 258 260 263 266 
264 265 264 259 260 - -- 259 258 262 262 263 
261 260 260 259 256 255 253 254 255 256 257 259 
260 259 260 259 257 255 253 259 263 263 262 258 
263 265 263 263 260 256 255 258 263 264 267 263 

264 262 264 259 256 258 258 ‘263 257 263 265 265 
262 264 264 259 257 255 250 255 261 262 261 260 
261 264 262 260 257 255 249 257 259 261 264 259 
263 263 262 261 260 258 260 256 254 263 261 250 

1.0289 1.0280 1.0291 1.0278 1.0270 1.0270 1.0271 1.G271 1.0276 1.0277 1.0276 1.0276 
1.0269 1.0268 1.G269 1.0266 1.0264 1.0262 1.0262 1.0265 1.G266 1.0268 1.0268 1.0267 
1.0256 1.0257 1.0258 1.0255 1.0250 1.G251 1.0245 1.0250 1.0248 1.G255 1.0258 1.0251 
1.0237 1.0250 1.G256 1.0249 1.G238 1.G2irl  1.G211 1.0229 1.0221 1.0250 1.0252 1.0235 

CALDERA, CHILE 
1.0251, 1,0253 1.0254 -- 1.0258 1.0259 1.0259 1.0256 1.0257 1.0258 1.0258 1.0259 

258 257 255 1.0258 258 261 256 255 255 255 253 248 
248 245 250 253 257 259 263 255 255 256 --- --- 

1.0253 1,0252 1.0253 1.0256 1.0258 1.0260 1.0259 1.G256 1.G256 1.G256 1.0256 1.0254 
34.1 34.0 34.1 34.5 34.8 35.0 34.9 34.5 34.5 34.5 34.5 34.2 

1.0267 1.0262 1.0260 1.0264 1.G267 1.0266 1.0265 1,0262 1.0261 1.G260 1.0262 1.0262 
1.0263 1.0255 1.0258 1.026G 1.0262 1.0264 1.0264 1.0259 1.0260 1.0259 1.0258 1.0257 
1.0248 1,0247 1.0249 1.0251 1.0254 1.G255 1.0256 1.0253 1.0251 1.0252 1.0250 1.G249 
1.0243 1.0241 1.0245 1.0247 1.0253 1.G254 1.0253 1.0251 1.0250 1.0250 1.0246 1.0244 

ANTOFAGASTA, CHILE 
1,0263 1.0259 1.0259 1.0257 1.0256 1.0256 1.0257 1.0256 1.0258 1.0258 1.0258 - 

259 257 260 261 263 261 262 263 260 264 261 1.0259 

267 264 263 266 264 261 263 266 263 264 268 267 

263 264 -- -- - --- -- 
26k 265 263 261 263 262 264 261 262 262 263 260 

260 261 260 259 258 257 258 256 258 257 258 26C 

--- --- -- -- - --- -- --- --- --- 263 264 -- 
-- --- -- 262 265 264 

263 259 255 259 257 259 256 256 256 -- --- 261 

+Observations for the year are irxomplete; extremes are for the months shown. 

Means 

. .0220 
29.8 

-- 
--- 
e 

.. 0262 
257 
259 
262 

261 
259 
259 
259 

t.026C 
35.c 

- 
t. 0256 

1.0256 
34.5 

-- 
L o  0261 

264 
- 

--- 
262 

251 

Max. Min. 

.. 0284 
1.0124 

.. 027F 1.021P 
306~ 1913 
267” 1729 
271* 193” 

..027F1.02401( 

291 249 
27@+ 247” 
267 247 
271 246 
289 237 

276 238 
270 228 
276 211 
272 221 

1.0291 

1.0211 

L. 0264*1.0247* 
267 244 
267* 24lQ 

1.026’7 

1.0241 

L.02671 .G253* 
270 243 
273” 25b 
275 258 

2743 249* 

2653 2534 
272 256 

266 251 



Table 1. Density of Sea Water - Continuad 
M m  and Extremw 

261 262 261 263 262 263 -- 7 - -- -- 269 
269 -- 264 - 264 266 266 266 -- 266 271 271 

1.0263 1.0263 1.0263 1.0263 1.0263 1.0263 1.0264 1.0263 1.G264 1.0264 1.0264 1.0265 
35.4 35.4 35.4 35.4 35.4 35.4 35.5 35.4 ‘35.5 35.5 35.5 35.7 

1.0274 1.0272 1.0269 1.0274 1.0276 1.0274 1.0285 1.0281 1.0281 1.0281 1.0271 1.0278 
1.0268 1.0269 1.0267 1.0269 1.0267 1.0267 1.0273 1.0271 1.0271 1.0270 1.0269 1.0271 
1.0259 1.0260 1.0258 1.0256 1.0258 1.0258 1.0258 1.0256 1.0259 1.0260 1.0259 1.0262 
1.0255 1.0257 1.0251 1.0251 1.0249 1.0249 1.0244 1.0247 1.0258 1.0258 1.0252 1.0256 

CALLAO. PERU 
- 1.0239 1.0234 1.0235 1.0242 1.0244 - 1.0247 1.G248 1.0250 1.0251 1.0254 

1.0257 253 248 245 252 245 1.0248 254 256 250 253 252 

- 249 244 242 239 242 -- 253 247 251 257 257 
256 244 249 248 250 243 243 247 247 254 248 256 
251 248 248 248 249 250 251 252 252 254 257 254 

248 244 246 244 249 250 248 249 247 248 251 249 
245 240 240 245 256 267 -- 256 253 249 248 249 

244 235 247 224 240 - 232 239 244 247 246 236 

252 254 252 - e- -- 254 252 252 252 252 253 
253 245 245 249 254 252 252 253 255 252 251 252 

1.0251 1.0245 l . G 2 4 5  1.0242 1.0248 1.0249 1.0247 1.0250 1.0250 1.0251 1.0251 1.0251 
33.8 33.1 33.1 32.7 33.5 33.6 33.3 33.7 33.7 33.8 33.8 33.8 

1.0296 1.0270 1.0284 1.0277 1.0270 1.0270 1.0267 1.0269 1.0267 1.0270 1.0271 1.0269 
1.0268 1.G260 1.0261 1.0259 1.0260 1.0263 1.0258 1.0260 1.0259 1.0262 1.0261 1.0261 
1.0238 1.0231 1.0229 1.0228 1.0233 1.02?9 1.9235 1.0239 1.0237 1.0233 1.0240 1.0239 
1.0219 1.0215 1.0220 1.0213 1.0213 1.0220 1.0220 1.0224 1.0216 1.0198 1.0227 1.0216 

YIlr 

- - 
1.0264 

35.5 

- 
1.0252 

- 
249 
251 

248 - 

- 

-- 
251 

1.0248 
33.5 

Inn 
mitt 
m i n i t y  

L.. 
WYU. 
I U B M l n .  
un. 

1951 
1952 
1953 

ball 
D W U i t Z  
sallnlty 

lu. 
y.rayu. 
lkln Y i n .  
Kin. 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
195 1 

lean 
Density 
Sal in1 t y  

yax. 
Mean Max. 
Mean Yln . 
Yin. 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

lean 
Density 
Sal in i ty  

m. 
dean Max. 
Lean Yln. 
Lln. 

Jan. Fob. Mu. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

ANTOFAGASTA-, CHILE - Continued 

1.0262 1.0262 1.0260 1.0260 1.0260 1.0259 1.0260 1.0260 1.0260 1.0261 1.0262 1.0262 
35.3 35.3 35.0 35.0 35.0 34.9 35.0 35.0 35.0 35.1 35.3 35.3 

1.0273 1.0272 1.0268 1.0271 1.0272 1.0269 1.0270 1.0270 1.0269 1.0272 1.0275 1.0274 
1.0267 1.0266 1.0265 1.0265 1.0264 1.G263 1.0264 1.G264 1.G264 1.0267 1.0268 1.0268 
1.0257 1.0257 1.0257 1.0257 1.0257 1.0256 1.0255 l.cQ57 1.0256 1.0254 1.0258 1.0258 
1.0249 1.0253 1.0253 1.0254 1.0253 1.0255 1.0251 1.0254 1.0254 1.0243 1.0254 1.0254 

ARICA, CHILE 
1.0260 1.0259 1.0258 1.0256 1.0257 -- -- 1.0255 1.6254 --- 1.0254 1.0255 

256 251 252 251 250 1.0250 1.0253 254 253 1.0254 256 259 
259 257 254 257 254 256 254 254 254 256 260 -- 

1.0267 1.0271 1.0259 1.0260 1.0259 1.0261 1.G258 1.0256 1.C256 1.0261 1.0266 1.0262 
1.0264 1.0266 1.0258 1.0258 1.0258 1.0258 1.0258 1.0256 1.0256 1.0259 1.0261 1.@60 
1.0254 1.0250 1.0251 1.0251 1.0251 1.0250 1.0250 1.0252 1.0252 1.0252 1.0254 1.0254 
1.0251 1.02JJ 1.0249 1.02.48 1.0248 1.0248 1.0248 1.0250 1.0251 l.G252 1.0251 1.9252 

MATARANI. PERU 
- -- 1.0262 1.0262 1.0262 1.0260 1.0264 1.0263 1.0263 1.0264 1.0262 - 

1.0262 - -- 265 264 263 264 261 264 265 264 1.0264 
263 1.0264 264 263 263 260 261 264 271 272 267 265 

267 265 264 264 264 266 266 263 260 261 262 262 
260 - - - I_ - - u- -- 259 261 261 

262 262 262 261 261 260 - -- - -- 262 266 

L. 0261 
35.1 

- 
L.0252 --_ 
L.0255 

34.4 

-- 
--- 

L.0265 

264 
- 
--- 

Max. Min. 

..0275 

1 . 0243 

. . 027W1.02 5 1* 
264 241 
2719 25w 

..0271 

1.02w 

..028CF1.0247* 

276* 2 4 F  

2749 251* 
285 244 
2669 256* 

281 250 

L. 0285 

1,0244 

. . 02759 1.02U+* 

269 227 
2969 2139 
2 6 p  22W 
274 224 
277 198 

260 220 

2629 2.449 
264 235 

27w Z ~ R  

t.0296 

1.0198 

Wbservat ions f o r  t h e  year are incomplete; extremes a r e  fo r  the months shown. 



Table 1. Density of Sea Water - Contin4 
Meamand Extremes 

cn 
0 

Year 

1 9 u  

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

Yean 
Density 
Sal in i ty  

Y a x .  
Yean Max. 
Yean Yin. 
Yin . 

1049 

1950 
1951 
1952 
1953 

b a n  
Density 
S a l i n i t y  

lu. 
uean yax. 
Uean Yin. 
Uin . 

1951 
1952 
1953 

U O M  
bnmity 
Sal in i ty  

yax. 
YeanMax. 
Yean Yln. 
Yin. 

1953 

1949 

1950 
1951 
1952 
1953 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. DOC. 

TALARA, PERU 
-- -_- -- - -- 1.0268 1.0266 1.0268 1.0268 1.0266 1.0266 1.0269 

L.0260 1.0259 1.0264 1.0270 1.0272 271 273 -- -- - - 267 
271 266 270 266 264 263 265 264 262 263 - 265 
270 270 271 274 268 264 --- 272 267 267 263 264 
259 261 265 264 264 264 265 263 263 262 266 266 
265 266 265 267 267 267 265 264 263 264 264 264 

267 264 263 267 264 264 264 266 265 263 266 265 

263 262 260 264 265 264 263 261 -- -- 256 258 

L.0263 1.0262 1.0264 1.0266 1.0265 1.0265 1.0265 1.0265 1.0264 1.0265 1.0263 1.0265 

1.0280 1.0276 1.0281 1.0293 1.0277 1.0279 1.0276 1.0295 1.0274 1.0274 1.0273 1.0275 
1.0270 1.0269 1.0272 1.0275 1.0270 1.0271 1.0270 1.0272 1.0270 1.0271 1.0270 1.0272 
..0257 1.0255 1.0255 1.0258 1.C260 1.0260 1.02& 1.0259 1.0259 1.0258 1.0256 1.0260 
1.0249 1.0244 1.G235 1.0229 1.0255 1.0253 1.0254 1.0254 1.0255 1.0253 1.0247 1.0254 

259 256 269 268 262 -- 266 267 - 268 264 266 

256 253 251 255 259 260 259 261 259 265 259 - 
35.4 35.3 35.5 35.8 35.7 35.7 35.7 35.7 35.5 35.7 35.4 35.7 

LA LIBERTAD, ECUADOR 

L.0254 1.0256 1.0257 -- --- 1.0265 -- -- 1.0256 1.0256 1.0253 1.0252 

253 258 260 1.0266 L a 6 5  261 1.0258 1.0257 263 256 255 252 
250 250 262 265 264 261 262 269 254 2 5 1  254 256 
258 262 267 267 265 257 254 252 253 251 251 251 
252 253 241 252 255 254 257 257 261 --- --- -- 

1.0253 1.0256 1.0257 1.0262 1.0262 1.0260 1.0258 1.0259 1.9257 1.0254 1.0253 1.0253 
34.1 34.5 34.6 35.3 35.3 35.0 34.8 34.9 34.5 34.2 34.1 34.1 

1.0264 1.0274 1.0278 1.0276 1.0280 1.0275 1.0286 1.0300 1.0272 1.0265 1.6262 1.G26C 
1.0260 1.0263 1.0266 1.0268 1.027G 1.0267 1.0269 1.0270 1.0263 1.0259 1.0259 1.0258 
1.0248 1.0247 1.0248 1.0255 1.0256 1.0255 1.0251 1.G251 1.0253 1.0249 1.3249 1.0247 
1.0245 1.0241 1.0222 1.0243 1.0252 1.0248 1.0249 1.0247 1.0250 1.0246 1.G246 1.C237 

TUMACO, COLOMBIA 

-- --- -- -- --- -- -- - --- 1.3219 1.0223 1.0225 
1.0227 1.0226 1.0237 1.0219 1.0221 1.0221 1.0228 1.0229 1.0227 220 217 23.6 

222 210 223 225 196 214 219 233 227 207 208 213 

1.0224 1.0218 1.0230 1.0222 1.0208 1.0218 1.0224 1.9231 1.0227 1.0215 1.0216 1.G221 
30.3 29.5 31.1 30-1 28.2 29.5 30.3 31.2 30.7 29.1 29.3 29.9 

1.0237 1.0240 1.0251 1.0245 1.0233 1.0238 1.0236 1.0238 1.0236 1.0234 1.0237 1.0234 
1.0236 1.0236 1.0250 1.0244 1.3232 1.0235 1.0236 1.0234 1.0233 1.0229 1.0226 1.0231 
1.0194 1.0202 1.0206 1.0152 1.0168 1.0175 1.0192 1.0225 1.0222 1.0195 1.0198 1.0204 
1.0173 1.0186 1.0186 1.0138 1.0138 1.0147 1.0180 1.0224 1.0222 1.0188 1.0177 1.019: 

BUENAVENTURA, COLOMBIA 

1.0108 -- -- -- 1.0100 1.0109 1.0111 1.0108 1.0093 1 . W 2  1.0064 1.W7: 

NAOS ISLAND, CANAL ZONE 

e_ -- -- --- 1.0254 1.0228 1.0221 1.0224 1.02G9 1.0196 1.0203 1.0209 

1.0236 1.0250 1.0251 1.0258 238 215 214 211 203 190 199 212 
230 242 258 258 244 277 220 231 214 218 214 221 
239 254 258 255 24.8 229 226 227 205 208 199 212 
227 239 256 256 236 229 227 229 214 205 210 205 

..a257 
34.6 

-- 
t.0225 

216 

1.0221 
29.9 

1.022? 
232 
23c 
22E 

Mar. Mia. 

.0275* 1.025F 

279* 2494 
281* 2574 
2954 256* 
272 253 
274 253 

276 255 
279” 25W 
271” 247* 
27W 229* 

0295 

1.0229 

.0275* 1 . O W *  

278 237 
300 245 
280 246 
2669 2229 

L.0300 

1.0222 

1.0237 1.01?5* 
251 138 
250 138 

L. 0251 

1.0138 

L. 014W 1.0025% 

L .026?1. 0127% 

a62 137 
264 148 
262 159 
260 168 

Wbservations for t h e  year are inconplete; extremes are for the months shown. ul 
c 



Y W  

Mom 
Darmity 
SUin i ty  

M u .  
y..n yu. 
M u n  Mia. 
yin. 

1951 
1952 
1953 

y..n 
h N i t y  
Salinity 

yu. 
Mall yu. 
y..n Yln. 
Mia. 

1948 
1949 

1950 
1951 
1952 
1953 

Yean 
Density 
Sallnl ty 

yax. 
Mean yax. 
Mean Yln. 
Yln. 

1950 
1951 
1952 
1953 

M O M  
Density 
Salinity 

ysx. 
Yean Max. 
Yean Yin. 
Yin. 

1949 

1950 
1951 
1952 
1953 

Y B M  
Density 
Salinity 

Max. 
Yean Max. 
Mean Yin. 
Yin . 

NAOS ISLAND, CANAL ZONE - Continued 

1.0233 1.0246 1.0256 1.0257 1.0244 1.0228 1.0222 1.0224 1.0209 1.0203 1.0205 1.021: 

1.0258 1.0262 1.0262 1.0264 1.0267 1.0249 1.0237 1.0239 1.0229 1.0233 1.0236 1.0241 
1.0248 1.0258 1.0261 1.0260 1.0258 1.0242 1.0233 1.0236 1.0221 1.0222 1.0224 1.023( 

31.5 33.2 34.5 34.6 32.9 30.8 30.1 30.3 28.4 27.6 27.8 28.5 

1.0218 1.0238 1.0249 1.0251 1.0224 1.0212 1.0189 1.0205 1.0191 1.0174 1.0183 1.017 
1.0207 1.0228 1.0239 1.0248 100209 1.0186 1.0154 1.0168 1.0175 1.0127 l.GI.37 l.OU+t 

PUERTO ARMUELLES. PANAMA 
- 1.0249 1.0246 1.0249 1.0250 1.02W, 1.0236 1.0235 1.0240 1.0228 1.0228 1.023: 

1.0237 242 252 254 252 248 245 241 238 237 238 231 
234 227 231 238 248 242 233 234 234 2 U  237 226 

1.0236 1.0239 1.0243 1.0247 1.0250 1.0245 1.0238 1.0237 1.0237 1.0236 1.0234 1.023~ 

1.0245 1.0251 1.0255 1.0260 1.0259 1.0258 1.0258 1.0255 1.0249 1.0253 1.0253 l.O24C 
1.0243 1.0244 1.0248 1.0252 1.0258 1.0257 1.0251 1.0247 1.0246 1.0248 1.0246 1.0237 

1.0224 1.0222 1.0222 1.0229 1.0220 1.0221 1.0225 1.0225 1.0231 1.0212 1.0216 1.0219 

31.9 32.3 32.8 33.3 33.7 33.1 32.1 32.0 32.0 31.9 31.6 31.1 

1.0227 1.0234 1.0237 1.0242 1.0231 1.0229 1.0230 1.0229 1.0231 1.0216 1.0220 1.0221 

PUNTARENAS, COSTA RlCA 
1.0204 1.0205 1.0205 1.0203 1.0205 1.0210 1.0226 1.0231 1.0221 1.0212 1.0218 1.9224 

228 230 230 230 237 230 224 226 225 214 223 226 

227 226 237 231 2W 231 227 22G 217 215 219 223 
226 239 234 237 240 235 232 232 220 215 215 224 
226 224 221 227 228 223 223 224 222 190 219 219 
218 220 227 238 235 218 221 225 230 222 222 224 

1.0222 1.0224 1.0226 1.0228 1.0231 1.0224 1.0226 1.0226 1.0222 1.0211 1.0219 1.0223 
30.1 30.3 30.6 30.8 31.2 30.3 30.6 30.6 30.1 28.6 29.7 30.2 

1.0241 1.0250 1.0273 1.0250 1.0265 1.0245 1.0245 1.0245 1.0247 1.0244 1.0243 1.0243 
1.0233 1.0236 1.0242 1.0240 1.0243 1.0242 1.0239 1.024l 1.0236 1.0228 1.0235 1.0235 
1.0207 1.0212 1.0211 1.0218 1.0220 1.0205 1.0208 1.0206 1;0206 1.0185 1.0201 1.0207 
1.0196 1.0194 1.0201 1.0195 1.0196 1.0188 1.0200 1.0193 1.0200 1.Ol.44 1.0186 1.019@ 

SAN JUAN D€L SWR, NICARAGUA 
1.0254 1.0255 1.0259 1.0260 1.0256 1.0249 1.0248 1.0248 1.0258 1.0249 1.0259 1.0262 

259 246 249 264 -- 249 257 258 255 255 254 25t 
267 266 263 266 261 250 261 254 262 251 249 256 

-I -- 255 250 261 254 249 253 251 259 254 - 
1.0259 1.0254 1.0258 1.0261 1.0255 1.0250 1.0254 1.0255 1.0257 1.0252 1.0254 1.0255 

34-9 34.2 34.8 35.1 34.4 33.7 34.2 34.4 34.6 34.0 34.2 34.5 

1.0284 1.0280 1.0281 1.0286 1.0268 1.0268 1.0274 1.0277 1.0280 1.0269 1.0275 1.0281 
1.0271 1.0266 1.0273 1.0274 1.0267 1.0260 1.0266 1.0273 l.O27!+ 1.0268 1.0269 1.0275 
1.0246 1.0242 1.0246 1.0250 1.0241 1.0234 1.0239 1.0240 1.0240 1.0229 1.0235 1.024C 
1.0243 1.0234 1.0240 1.0242 1.0217 1.0231 1.0231 1.0235 1.0233 1.0220 1.0234 l.O23e 

LA U N I ~ N ,  EL SALVADOR - - -- 1.0199 1.0174 1.0218 1.023E 

1.0255 1.0263 1.0268 - 1.0271 1.0214 1.0195 1.0234 170 - 222 245 

-- -- - - -- 
-- -- 269 1.0270 262 240 207 214 171 170 220 23e 

246 251 - 265 236 193 204 230 183 179 218 245 

1.0252 1.0262 1.0268 1.0267 1.0253 1.0206 1.0200 1.0220 1.0180 1.0177 1.0221 1.0235 
34.0 35.3 36.0 35.9 34.1 28.0 27.2 29.8 24.6 24.2 29.9 32.: 

1.0278 1.0291 1.0276 1.0275 1.0284 1.0274 1.0238 1.0243 1.0241 1.0215 1.0243 1.0255 
1.0274 1.0273 1.0273 1.0274 1.0274 1.0248 1.0225 1.0237 1.0219 1.0209 1.0237 1.0251 
1.0239 1.0238 1.0260 1.0260 1.0224 1.0164 1.0158 1.0183 1.0141 1.0138 1.0185 1.0225 
1.0223 1.0208 1.0254 1.0253 l.Ol7l 1.0127 1.Ol42 1.Ol.44 1.0133 1.0134 1.0157 1.02(x 

254 271 266 267 244 176 195 201 179 185 225 23c 

-%bservetions for t h e  year are incoq le t e ;  extremes are for t h e  months shown. 

1.022t 
30. t 

-- 
I. 024? 

236 

1.0234 
52.2 

1.02l.4 
227 

226 
229 
220 
225 

.02a 
30.1 

..025! - 
255 -. 

.. 025t 
34. ! 

- 
- 

..02u 
c 

. . 022' 
31. 

Max. Min. 

1 . 0267 

1.0127 

L.02571. C212* 
260 217 
258 220 

L. 0260 

1.0212 

.. 0238 1.0195 
243 UJ, 

273 193 
253 199 
243 165 
21c8 138 

1.0273 

1.0144 

1.0280 1.0220 

286 231 
283 2 3 3  

272+ 2 1 ~  

L. 0286 

1.0217 

L. 0291 

1.0l.27 



Table 1. Density of Sea Water - Continued 
Means and Extremes 

UI 
P 

YeU 

1949 
1950 
1951 
1952 
1953 

rlean 
Density 
Sal in1 t j  

lu. 
uean ysx. 
rloan Yin. 
Yin . 

1952 
1953 

1950 
1951 
1952 
1953 

Denslty 
Sal in1 tg 

Moan 

Max. 
Mean yax. 
Yaan Yin. 
Yln. 

1953 

1950 
1951 
1952 
1953 

Mean 
Density 
Salinity 

Max. 
Mean Max. 
Mean Yln. 
Yin. 

1952 
1953 

1950 
1951 
1952 
1953 

Mean 
Density 
Salinity 

YM. 
Mean Yax. 
Yean Yin. 
Yin . 

~~~ 

Ju, Fob. Mar. Apr. M8y June July Aug. Sept. Oct. Nov. Dec. 

1.0256 1.G258 1.0260 1.0262 1.0260 1.0249 1.0240 l.G24? 1.0225 1.0235 248 253 
238 240 243 

251 254 255 257 256 245 237 242 236 220 240 246 
250 251 253 256 252 248 246 248 239 228 238 246 

255 257 260 258 256 252 -- -- I-- 

1.0253 1.0255 1.G257 1.0258 1.0256 1.0248 1.0241 1.G246 1.0237 l.G23O 1.0242 1.0248 
34.1 34.4 34.6 34.8 34.5 33.5 32.5 33.2 32.0 31.1 32.7 33.5 

1.0261 1.G263 1.0264 1.G2U 1.0263 1.0260 1.0254 1.0258 l.G25O 1.G257 1.0267 1.0258 
1.0256 1.0258 1.G260 1.0262 1.0260 1.0258 1.0250 1.0254 1.0247 1.G247 1.0255 1.0253 
1.G248 1.0249 1.0252 1.0255 1.0247 1.0232 1.0218 1.0227 1.0219 L G 2 O 9  1.0230 1.0242 
1.0243 1.0243 1.0250 1.0252 1.0242 1.0216 1.0201 1.0212 1.0218 1.0194 1.0225 1.0233 

SALINA CRUZ, MEXICO 

-_ -- - -- 1.0256 1.02~6 1.0248 1.0246 1.0241 1.0249 1.0253 1.0254 
LOG256 1.0258 -- --- _- --- 251 255 255 252 258 262 

ACAPULCO, MEXICO 
- -- _L -- -- 1.0252 1.0248 1.0252 1.0248 1.6250 1.0251 1.0254 

L.0256 1.0258 1.0257 1.0258 1.0257 257 2 U  252 254 246 248 251 
254 254 257 257 256 249 248 244 241 238 247 248 
250 252 257 257 259 255 249 248 24? 244 252 252 

1.0253 1.0255 1.0257 1.0257 1.0257 1.0253 1.02.47 1.0249 1.0242 1.G244 1.0250 1.0251 

1.0258 1.0267 1.0261 1.0263 1.0262 1.0267 1.0261 1.0258 1.0262 1.0258 1 .~254 1.0257 
1.0256 1.0261 1.0260 1.0262 1.0261 1.0262 1.0256 1.9256 1.0255 1.0252 1.C254 1.0255 
1.0251 1.0251 1.G253 1.0253 1.0254 1.0233 1.G229 1.0236 1.0217 1.0226 1.5246 1.G247 
1.G248 1.0249 1.0249 1.0252 1.0251 1.0214 1.02U 1.0234 1.0193 1.0200 1.0240 l.G24? 

34.1 34.4 34.6 34.6 34.6 34.1 33 3 33.6 32.7 32.9 33.7 33.8 

MAZATL~N, MEXICO 

1.0258 1.0259 1.0260 1.0261 1.0264 1.0266 1.0258 1.0257 1.0243 1.0256 1.0261 l.G26c 

GUAYMAS, MEXICO 
-c -- - -- -- - 1.0269 1.0261 1.0271 1.0273 1.0271 1.0269 

1.0268 1.0267 1.0270 1.0270 1.0276 1.0280 280 270 271 272 272 272 
273 271 267 267 273 278 280 271 267 274 264 266 
267 265 262 271 263 267 273 -- --- -- u- --- 

1.026? 1.0268 1.0266 1.0269 1.0271 1.0275 1.0276 1.0267 1.G270 1.0273 1.0269 1.0269 
36.2 36.0 35.8 36.2 36.4 37.0 37.1 35.9 36.3 36.7 36.2 36.2 

1.0293 1.0279 1.0277 1.0284 1.0293 1.0306 1.0297 1.0303 1.0291 1.0293 1.0282 1.0290 
1.0281 1.0275 1.0275 1.0276 1.0281 1.0288 1.G285 1.0284 1.0280 1.0285 1.0276 1.0281 

1.0253 1.0257 1.0252 1.0256 1.0252 1.0251 1.0260 1.0232 1.0261 1.0260 l.G252 l.G25f, 
1.0261 1.0261 1.0259 1.0258 1.0262 1.0264 1.0267 l.Out’l  1.0263 1.0265 1.0259 1.0259 

PUERTO PE~ASCO, MEXICO 
-- - - - 1.0268 - 1.G270 1.0268 1.0269 1.0268 1.0269 - - - 1.0269 1.0270 271 1.0270 274 273 275 - - --_ 

LA PAZ, MEXICO 
-- u_ - - L- -- 1.0270 1.G266 - 1.0267 1.0264 1.0263 

265 267 270 268 271 268 272 265 267 268 269 - 1.0263 1.0264 1.0270 1.0272 1.0270 1.0271 270 270 1.0265 267 263 260 

-- 274 275 276 275 276 274 275 275 273 272 

1.0264 1.0266 1.0271 1.0272 1.0272 1.081 1.0272 1.0269 1.0269 1.0269 1.0267 1.0265 

- 

35.5 35.8 36.4 36.6 36.6 36.h 36.6 36.2 36.2 36.2 35.9 35.7 

1.0272 1.0275 1.0280 1.0286 1.0282 1.0286 1.0285 1.0302 1.0279 1.0288 1.0282 1.0281 
1.0270 1.0273 1.0278 1.0261 1.0280 1.0281 1.0279 1.0280 1.0273 1.0278 1.8275 1.0272 
1.0261 1.0262 1.0266 1.0265 1.0264 1.0263 1.0263 1.0261 1.0264 1.0264 1.0262 1.0261 
1.0261 1.0261 1.0265 1.0263 1.0262 1.0263 1.0256 1.0256 1.0259 1.0261 1.0254 1.0253 

- 
L.025C 

245 
246 

L.G24€ 
33.5 

--- 

-- -- 

-- 
1.025; 

245 
252 

1.0251 
33.f 

t .0258 

- 
t .027; 

27: 

- 
. . 026’ -. 

. .026! 
36.; 

Max. Min. 

1. G258”1.0245* 

268 201 
263” 2 2 5 ~  
262 154 
261 206 

1.0268 

1.0194 

1.02631.022W 
278*. 243“ 

l.O261* 1.0219‘ 
267 193 
262 214 
262 2@0 

1.0267 

1.0193 

1.0273 1.0077 

1.0277 1.02484 
306 232 
293 252 
2849 2513 

1.0306 

1.0232 

1.027~1.0263~ 
2869 2 5 ~  

L. 027&1.0260# 
302 253 
2819 2 j& 
28W 263* 

~ 0 3 0 2  

1.0253 
Wbsrrvat ions f o r  the year are incomplete; extremes are f o r  the  months shown. VI 

VI 
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Mean Salinity Curves 

Monthly mean salinities in parte per thousand are presented graphically to show the seasonal variation. 

34-------- 
SAN DIEGO. CALIF. 

1922-1925 

I 1 LA JOLLA, CALIF. 
1925-1953 

LOS ANGELES 
(Outer Harbor), CALIF. 

1924-1953 

34 SANTA MONICA. CALIF. 
1946-1 953 

-- 
AVI LA. CALIF. 

1945-1953 

I I I I I PACIFIC GROVE, CALIF. 
191 9-195 3 

SAN FRANCISCO 
(Fort Point), CALIF. 

1922-1953 

ALAMEDA, CALIF. 
1940-1 953 

BLUNTS REEF LIGHTSHIP 
1922-1941 

CRESCENT CITY, CALIF. 
1934-1947, 1950-1953 

36 

34 

32 

34 

32 

30 

28 

26 

32 

30 

28 

26 

24 

22 

20 

34 

32 
I I 

I 
I 

34 

32 

30 

28 

26 
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Mean Salinity Curves - Continued 

ASTORIA 
(Tongue Point). ORE. 

1925-1953 

%JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 

2 \  

32 NEAH BAY. WASH. 
1936-1 953 

TOKELAND. WASH. 
1935-1939 

30 A, 

RAYMOND, WASH. 
1935-1942 

/ 

30 

SEATTLE (Elliott Bay), WASH. 28 

26 
1922-1953 

FRIDAY HARBOR, WASH. 
1935-1952 

KETCHIKAN, ALASKA 
1922-1953 

30 

28 

26 

24 



Mean Salinity Curves - Continued 58 

%JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC 
32 

30 

28 

26 

24 

SITKA. ALASKA 
1924-1925. 1943-1 953 

JUNEAU, ALASKA 
1937-1 953 

30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

SKAGWAY, ALASKA 
1944-1953 

Y AKUTAT. ALASKA 
194 1 - 1 9 53 

32 

30 

28 

26 

24 

22 
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Mean Salinity Curvea - Continued 

DUTCH HARBOR. 
UNALASKA ISLAND, ALASKA 32 

1946-1953 

SEWARD. ALASKA 
1926-1 939, 1944-1 953 

5 
/- 

"%JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

MASSACRE BAY, 
ATTU ISLAND, ALASKA 32 

1946-1953 

- 7 /. 
1 c 

SWEEPER COVE, 
ADAK ISLAND, ALASKA 

1944-1 953 

HAWAIIAN ISLANDS 

32 

30 

28 

26 

24 

1 I I 

APIA, SAMOA ISLANDS . 36 
1948-1 953 

HILO. HAWAIIAN ISLANDS 22 
1947-1 953 

- 
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-1 

Mean Salinity Curves - Continued 

I 

*/,JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC 

1949-1953 
GUAM (Apra Harbor) MARIANAS36 

34 

MANILA, 
PHILIPPINE ISLANDS 

1947-1953 

CEBU. 
PHIL1 PPI NE ISLANDS 

1947-1953 

DAVAO. 
PHIL1 PPI NE ISLANDS 

1947-1 953 

JOLO, 
PHI LlPPl NE ISLANDS 

1947-1 953 

PUNTA ARENAS. CHILE 
1944.1947-1953 

PUERTO MONTT, CHILE 
1944-1953 

VALPARAISO, CHILE 
1944-1 953 

CALLAO. PERU 
1944-1953 

TbLARA. PERU 
1944-1953 

34 

32 
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34 
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Mean Salinity Curves - Continued 

PUNTARENAS, COSTA RlCA 3o 

61 

. 

N os SLAND. CANAL 
1949 - 1953 

~ 

36 

34 

ZONE 32 

30 

28 

26 

JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 

1948 - 1953 

SAN JUAN DEL SUR, 
NICARAGUA 
1950- 1953 

LA UNION. EL SALVAD~ 
1949 -1953 

SAN JOSE, GUATEMALA 
1949 - 1953 

ACAPULCO, MEXICO 
1950- 1953 

GUAYMAS, MEXICO 
1950 -1953 

LA PAZ. MEXICO 
1950-1953 
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28 

26 

24 

36 

34 

32 

30 



62 
Table 2. Corresponding Densities and Salinities 

Den- Sal. 
s i t y  i n i t )  

0.9991 0.0 
0.9992 0.0 
0.9993 0.2 
0.9994 0.3 
0.9995 0.4 

0.9996 0.6 
0.9997 0.7 
0.9998 0.8 
0.9999 0.9 
1.0000 1.1 

1.0001 1.2 
1.0002 1.3 
1.0003 1.5 
1.0004 1.6 
1,0005 1.7 

1.0006 1.9 
1.0007 2.0 
1.0008 2.1 
1.0009 2.2 
1.0010 2.4 

1.0011 2.5 
1.0012 2.6 
1.0013 2.8 
1.0014 2.9 
1.0015 3.0 

1.0016 3.2 
1.0017 3.3 
1.0018 3.4 
1.0019 3.5 
1.0020 3.7 

1.0021 3.8 
1.0022 3.9 
1.0023 4.1 
1.0024 4.2 
1.0025 4.3 

1.0026 4.5 
1.0027 4.6 
1.0028 4.7 
1.0029 4.8 
1.0030 5.0 

1.0031 5.1 
1.0032 5.2 
1.0033 5.4 
1.0034 5.5 
1.0035 5.6 

1.0036 5.8 
1.0037 5.9 
1.0038 6.0 
1.0039 6.2 
1.0040 6.3 

1.0041 6.4 
1.0042 6.6 
1.0043 6.7 
1.0044 6.8 
1.0045 6.9 

(Density at 15°C. -- Salinity in p& 

Den- Sal- 
s i t y  i n i t )  

1.0046 7 .1  
1.0047 7.2 
1.0048 7.3 
1.0049 7.5 
1.0050 7.6 

1.0051 7.7 
1.0052 7.9 
1.0053 8.0 
1.0054 8.1 
1.0055 8.2 

1.0056 8.4 
1.0057 8.5 
1.0058 8.6 
1.0059 8.8 
1.0060 8.9 

1.0061 9.0 
1.0062 9.2 
1.0063 9.3 
1.0064 9.4 
1.0065 9.6 

1.0066 9.7 
1.0067 9.8 
1.0068 9.9 
1.0069 10.1 
1.0070 10.2 

1.0071 10.3 
1.0072 10.,5 
1.0073 10.6 
1.0074 10.7 
1.0075 10.8 

1.0076 11.0 
1.0077 11.1 
1.0078 11.2 
1.0079 11.4 
1.0080 11.5 

1.0081 11.6 
1.0082 11.8 
1.0083 11.9 
1.0084 12.0 
1.0085 12.2 

1.0086 12.3 
1.0087 12.4 
1.0088 12.6 
1.0089 12.7 
1.0090 12.8 

1.0091 12.9 
1.0092 13.1 
1.0093 13.2 
1.0094 13.3 
1.0095 13.5 

1.0096 13.6 
1.0097 13.7 
1.0098 13.9 
1.0099 14.0 
1.0100 14.1 

Den- SI- 
s i t y  mit) 

1,0101 14.2 
1.0102 14.4 
1.0103 14.5 
1.0104 14.6 
1,0105 14.8 

1.0106 14.9 
1.0107 15.0 
1.0108 15.2 
1.0109 15.3 
1.0110 15.4 

1.0111 15.6 
1.0112 15.7 
1.0113 15.8 
1.0114 16.0 
1.0115 16.1 

1.0116 16.2 
1.0117 16.3 
1.0118 16.5 
1.0119 16.6 
1.0120 16.7 

1.0121 16.9 
1.0122 17.0 
1.0123 17.1 
1.0124 17.3 
1.0125 17.4 

1.0126 17.5 
1.0127 17.7 
1.0128 17.8 
1.0129 17.9 
1.0130 18.0 

1.0131 18.2 
1.0132 18.3 
1.0133 18.4 
1.0134 18.6 
1.0135 18.7 

1.0136 18.8 
1.0137 19.0 
1.0138 19.1 
1.0139 19.2 
1.0140 19.3 

1.0141 19.5 
1.0142 19.6 
1.0143 19.7 
1.0144 19.9 
1.0145 20.0 

1.01% 20.1 
1.0147 20.3 
1.0148 20.4 
1.0149 20.5 
1.0150 20.6 

1.0151 20.8 
1.0152 20.9 
..0153 21.0 
..0154 21.2 
..0155 21.3 

I k n -  B1- 
s i t y  i n i t y  

1.0156 21.4 
1.0157 21.6 
1.0158 21.7 
1.0159 21.8 
1.0160 22.0 

1.0161 22.1 
1.0162 22.2 
1.0163 22.4 
1.0164 22.5 
1.0165 22.6 

1.0166 22.7 
1.0167 22.9 
1.0168 23.0 
1.0169 23.1 
1.0170 23.3 

1.0171 23.4 
1.0172 23.5 
1.0173 23.7 
1.0174 23.8 
1.0175 23.9 

1.0176 24.1 
1.0177 24.2 
1.0178 24.3 
1.0179 24.4 
1.0180 24.6 

1.0181 24.7 
1.0182 24.8 
1.0183 25.0 
1.0184 25.1 
1.0185 25.2 

1.0186 25.4 
1.0187 25.5 
1.0188 25.6 
1.0189 25.8 
1.0190 25.9 

1.0191 26.0 
1.0192 26.1 
1.0193 26.3 
1.0194 26.4 
1.0195 26.5 

1.0196 26.7 
1.0197 26.8 
1.0198 26.9 
1.0199 27.1 
1.0200 27.2 

1.0201 27.3 
1.0202 27.5 
1.0203 27.6 
1.0204 27.7 
1.0205 27.8 

1.0206 28.0 
1.0207 28.1 
1.0208 28.2 
1.0209 28.4 
1.0210 28.5 

ler 1000) 

Den- Sal- 
s i t y  i n i t y  

1.0211 28.6 
1.0212 28.8 
1.0213 28.9 
1.0214 29.0 
1.0215 29.1 

1.0216 29.3 
1.0217 29.4 
1.0218 29.5 
1.0219 29.7 
1.0220 29.8 

1.0221 29.9 
1.0222 30.1 
1.0223 30.2 
1.0224 30.3 
1.0225 30.4 

1.0226 30.6 
1.0227 30.7 
1.0228 30.8 
1.0229 31.0 
1.0230 31.1 

1.0231 31.2 
1.0232 31.4 
1.0233 31.5 
1.0234 31.6 
1.0235 31.8 

1.0236 31.9 
1.0237 32.0 
1.0238 32.1 
1.0239 32.3 
1.0240 32.4 

1.0241 32.5 
1.0242 32.7 
1.0243 32.8 
1.0244 32.9 
1.0245 33.1 

1.0246 33.2 
1.0247 33.3 
1.0248 33.5 
1.0249 33.6 
1.0250 33.7 

1.0251 33.8 
1.0252 34.0 
1.0253 34.1 
1.0254 34.2 
1.0255 34.4 

1.0256 34.5 
1.0257 34.6 
1.0258 34.8 
1.0259 34.9 
1.0260 35.0 

1.0261 35.1 
1.0262 35.3 
1.0263 35.4 
1.0264 35.5 
1.0265 35.7 

- 
Den- Sal- 
s i t y  i n i t y  

1.0266 35.8 
1.0267 35.9 
1.0268 36.0 
1.0269 36.2 
1.0270 36.3 

1.0271 36.4 
1.0272 36.6 
1.0273 36.7 
1.0274 36.8 
1.0275 37.0 

1.0276 37.1 
1.0277 37.2 
1.0278 37.3 
1.0279 37.5 
1.0280 37.6 

1.0281 37.7 
1.0282 37.9 
1.0283. 38.0 
1.0284 38.1 
1.0285 38.2 

1.0286 38.4 
1.0287 38.5 
1.0288 38.6 
1.0289 38.8 
1.0290 38.9 

1.0291 39.0 

1.0293 39.3 
1.0294 39.4 
1.0295 39.6 

1.0296 39.7 
1.0297 39.8 
1.0298 39.9 
1.0299 40.1 
1.0300 40.2 

1.0301 40.3 
1.0302 40.4 
1.0303 40.6 
1.0304 40.7 
1.0305 40.8 

1.0306 41.0 
1.0307 41.1 
1.0308 41.2 
1.0309 41.4 
1.0310 41.5 

1.0311 41.6 
1.0312 41.7 
1.0313 41.9 
1.0314 42.0 
1.0315 42.1 

1.0316 42.3 
1.0317 42.4 
1.0318 42.5 
1.0319 42.7 
1.0320 42.8 

1.0292 39.2 



63 
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 a t  the standard temperature of 59°F. (15°C.) is known. It is intended primarily for use with 
this density publication which gives densities at 59°F. and with Coast and Geodetic Survey Special Publication 
No. 280 which gives sea water temperatures for the same stations. 

To convert a density at 59°F. to density at another temperature, enter the graph horizontally from the 
left with the known density and downward from the top 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 a t  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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