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INTRODUCTION 

The summaries o f  sea wa te r  d e n s i t i e s  p r e s e n t e d  i n  t h i s  pub1 c a t i o n  a r e  based on 
o b s e r v a t i o n s  made i n  A t l a n t i c  ha rbor  and c o a s t a l  waters through t h e  yea r  1952. 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  Uni ted  S t a t e s ,  were 
main ta ined  by t h e  Coas t  and Geode t i c  Survey, o f t e n  wi th  t h e  coope ra t ion  o f  o t h e r  
o r g a n i z a t i o n s .  F i n a l  r e s u l t s  f o r  Venezuela were s u p p l i e d  by t h e  M i n i s t e r i o  de-obras  
P u b l i c a s ,  Es tados  Unidos de  Venezuela. For o t h e r  c o u n t r i e s  t h e  Coast and Geodet ic  
Survey d e r i v e d  t h e  d a t a  from o b s e r v a t i o n s  made by 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  
concerned. I n  L a t i n  America t h e  o b s e r v a t i o n s  were o b t a i n e d  through t h e  coope ra t ion  o f  
t h e  I n t e r  American Geodet ic  Survey. 

Tab le  1 p r e s e n t s  monthly means and annual  mean and ex t remes  f o r  each  yea r  o f  ob- 
s e r v a t i o n s .  Maximum and minimum d e n s i t i e s  a reshown f o r  each  yea r  i n w h i c h  o b s e r v a t i o n s  
were made; whether or n o t  t h e  o b s e r v a t i o n s  covered  t h e  whole yea r .  I n  a l l  c a s e s  t h e  
y e a r l y  ex t remes  a r e  from t h e  m o n t h s o f t h e  y e a r  f o r w h i c h  means a r e  g iven .  I f  t hey  a r e  
from an incomple te  y e a r ,  they  are fo l lowed by an a s t e r i sk .  

For  each  s t a t i o n  a t  which t h e  series o f  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 r e g i v e n  a l s o  t h e  fo l lowing  monthly v a l u e s  f o r t h e  series: t h e  m e a n o f t h e  monthly 
means t o g e t h e r  w i th  t h e i r  co r re spond ing  s a l i n i t i e s ,  t h e  maximum d e n s i t y  observed ,  t h e  
mean o f  t h e  monthly maxima, t h e  mean o f  t h e  monthly minima, and minimum observed .  

Fol lowing  t h e  t a b l e  o f  d e n s i t i e s  are g raphs  showing t h e  seasona l  v a r i a t i o n  i n  
s a l i n i t y  a t  s t a t i o n s  €or which t h e  o b s e r v a t i o n s  covered  f i v e  y e a r s  or more. 

The o b s e r v a t i o n s  a r e  made by drawing a sample o f  water from n e a r  t h e  s u r f a c e  and 
obse rv ing  i t s  d e n s i t y  by means o f  a hydrometer.  They a r e  u s u a l l y  made onceeachweek-  
day a t  whatever t i m e  t h e  o b s e r v e r  a t t e n d s  t h e  t i d e  gage. I t  may b e  assumed t h a t  i n  
t h e  c o u r s e  o f  a month or a y e a r  t h e  distributionofobservationsis f a i r l y  uniform ove r  
a l l  phases  o f  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  w i t h i n  or n e a r  t h e  e n t r a n c e  o f  an 
e s t u a r y ,  t h e  d e n s i t y  v a r i e s  w i th  t h e  s t a g e  o f  t h e  t i d e  or wi th  t h e  d i r e c t i o n  o f  t h e  
t i d a l  c u r r e n t .  

t h e  d e n s i t y  of  pu re  water  a t  
a t empera tu re  o f  4OC (39.2OF) a s  u n i t y .  The a c t u a l  d e n s i t y  o f  t h e  wa te r  may va ry  from 
a l i t t l e  less  than  u n i t y  f o r  f r e s h  wa te r  a t  a t empera tu re  o t h e r  than  4OC t o  approximate ly  
1.0310 f o r  t h e  h e a v i e s t  sea wa te r .  S i n c e  t h e  d e n s i t y  o f  sea water ,  a s  observed ,  depends 
n o t  on ly  upon t h e  amount o f  s o l u b l e  m a t t e r  c o n t a i n e d  i n  a u n i t  volume b u t  a l s o  upon 
t h e  t empera tu re  o f  t h e  water  a t  t h e  time t h e  r ead ing  was made, i t  is  n e c e s s a r y  t o  re- 
duce t h e  observed  d e n s i t i e s  t o  some s t a n d a r d  tempera ture  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 a n d -  
a r d  t empera tu re  o f  15OC (59OF). 'Ihe d e n s i t y  o f  pu re  water  f r e e  from a i r  a t  a temper- 
a t u r e  o f  15OC is  0.9991. 

The s a l i n i t y  o f  sea wa te r  is d e f i n e d  a s  t h e  number o f  grams o f  s a l t s  con ta ined  i n  
1000 grams o f  s e a  water .  S a l i n i t y  can be de te rmined  by s e v e r a l  d i f f e r e n t  methods, one 
o f  t h e  s i m p l e s t  b e i n g  based upon t h e  d e n s i t y  o f  t h e  wa te r  a s  o b t a i n e d  from t h e  u s e  o f  
t h e  hydrometer.  Tab le  2 g i v e s  t h e  s a l i n i t y  co r re spond ing  t o  d i f f e r e n t  v a l u e s  o f  den- 
s i t y  a t  t h e  s t a n d a r d  tempera ture  o f  5g0F. (15OC. ) t o  which a l l  d e n s i t i e s  i n  t h i s  pub- 
l i c a t i o n  a r e  r e f e r r e d .  

For some p r a c t i c a l  u s e s  o f  d e n s i t y  d a t a ,  i t  i s  more impor t an t  t o  k n o w t h e d e n s i t y  
a t  t h e  t empera tu re  a p t  t o  be encountered  than  a t  t h e  s t a n d a r d  tempera ture .  The graph ,  
Sea Water Dens i ty  a t  Var ious  Tempera tures ,  p r o v i d e s  f o r  c o n v e r t i n g  d e n s i t y  a t  5g°F (15OC) 
t o  d e n s i t y  a t  o t h e r  t empera tu res .  

The d e n s i t i e s  i n  Tab le  1 are  g iven  w i t h  r e s p e c t  t o  

The f o l l o w i n g  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. 278. Su r face  Water Tempera tures ,  A t l a n t i c  Coas t ,  Nor th  and South  

S p e c i a l  Pub. 280. S u r f a c e  Water Tempera tures ,  P a c i f i c  Coas t ,  North and South 

S p e c i a l  Pub. 281. Dens i ty  o f  Sea  Water, P a c i f i c  Ocean. 

h e  r i  ca.  

America and P a c i f i c  Ocean I s l a n d s .  



Table 1. Density of Sea Water 
Means and Extremes 

Meam 

-0- 

1.0225 
232 
223 
229 

--- 
214 --- 

Y W  

1945 
1246 
1941 
1948 
1949 

195c 
1951 
1952 

Lean 
Dens1 t y 
S a l i n i t y  

rlax. 
lean Yax. 
lean Yln. 
l i n  . 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

Max. Min. 

1 . 0247*1 .OO76* 
255 157 
274 131 
262 121 
260 156 

263* 122* 
256 lql 
252* 116* 

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

1.0235 
233 

--- 
234 
234 
233 
234 
233 
234 

--- 

IVIGTUT, GREENLAND 

--- --- --- --- --- --- 1.0160 1.0137 1.0178 1.0200 1.0240 1.0242 
1.0245 1.0247 1.0248 1.0250 1.0223 1.0211 191 170 204 231 240 247 

256 258 249 251 242 224 204 174 208 226 241 246 
249 250 248 246 237 204 178 145 197 227 241 249 
247 252 249 255 252 217 184 196 la5 222 243 246 

1.0244 1.0215 
244 220 

241+ 21W 
242 218 

243 215 
244 213 
243 222 
240 215 
241 223 

245* 229* 

249 256 --- --- 231 210 185 153 193 227 . 246 247 
245 248 251 246 220 187 162 143 158 222 241 244 
248 242 247 246 228 182 155 151 150 --- --- 223 

1.0248 1.0250 1.0249 1.0249 1.0233 1.0205 1.0176 1.0159 1.0184 1.0222 1.0242 1.0243 
33.5 33.7 33.6 33.6 31.5 27.8 24.1 21.5 25.1 30.1 32.7 32.8 

1.0274 1.0264 1.0260 1.0260 1.0262 1.0242 1.0224 1.0213 1.0241 1.9243 1.0258 1.0263 

1.0238 1.0226 1.0221 1.0242 1.0199 1.0177 1.0148 1.0128 1.0116 1.0191 1,0227 1.0231 
1.0219 1.0173 1.0156 1.0235 1.0145 1.0142 1.0096 1.0076 l.OlC6 1.0132 1.0205 1.0213 

1.0256 1.0257 1.0256 1.0254 1.0252 1.0230 1.0202 1,0185 1.0213 1.0240 1.0250 1.0252 

EASTPORT. ME. 
1.0236 1.0235 1.0230 1.0230 1.0230 1.0232 1.0236 1.0240 1.0239 1.0259 1.0236 1.0237 

237 236 233 227 225 227 230 233 235 236 238 249 
239 236 235 --- --- 234 236 237 239 237 234 236 
236 236 235 229 228 230 234 235 --- 237 236 236 
236 234 234 228 228 230 234 236 237 237 .2R8 237 

236 234 233 230 228 230 233 236 238 239 239 232 
232 234 230 228 223 231 234 235 238 239 238 235 
234 233 234 232 228 229 234 235 237 239 239 237 
236 234 233 228 227 230 232 234 233 236 235 234 
235 235 233 231 228 230 232 235 236 237 238 236 

II 

L .0222 
30.1 

1.0274 

*Observbtions for the year are incomplete; extremes are for the xonths shown. 



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

ean 
lens i ty  
Sal inity 

iax. 
ean Yax. 
e m  Min. 
i n .  

134! 
1341 

192: 
192: 
192 

132  
192 
192 
192 
132 

1 9 3  
1 9 3  
1 9 3  
193 
193 

1 9 3  
1 9 3  
193i 
193E 
193s 

w 
0 

Y W  

1940 
1341 
1942 
1943 
1 9 4 1  

lG45 
1346 
1947 
1548 
1949 

195C 
1951 
1952 

lean 
Density 
Sal in i ty  

lax. 
leanYax. 
lean Min. 
din. 

1947 
1940 
1949 

195C 
1951 
1352 

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

EASTPORT, ME. -Continued I 
1.0236 1.C236 1.0234 1.0224 1.0227 1.0225 1.0230 ?.r?234 1.0233 1.0237 1.0238 1.0237 

235 235 235 230 229 231 235 238 237 239 238 24C 
238 236 234 230 230 230 232 237 239 240 239 239 
24% 239 2.42 239 237 239 242 241 242 240 234 238 
240 240 233 236 237 23s 243 246 247 247 243 238 

237 240 239 238 234 239 245 246 249 248 241 237 
238 236 234 233 233 236 240 245 249 251 249 245 
243 289 238 236 233 232 240 241 244 247 247 244 
242 241 240 234 231 211 234 237 240 239 237 236 
233 235 285 232 233 237 244 247 248 246 244 241 

1.G233 
235 
235 
24C 
241 

2 41 
241 
2 4C 
237 
24C 

241 239 239 235 235 237 239 242 242 243 241 233 23s 
238 237 236 230 235 235 239 242 242 243 240 240 230 
236 233 234 231 232 234 233 241 242 242 242 240 237 

1.0237 1.0236 1.0235 1.0231 1.0230 1.0233 1.0236 1.0239 1.0240 1.0241 1.0239 1.0238 1.0236 
32.0 31.9 31.8 31.2 31.1 31.5 31.9 32.3 32.4 32.5 32.3 32.1 31.S 

1.0246 1.3244 1.0246 1.0242 1.0241 1.0244 1.0249 1.0250 leg255 1.0252 1.0253 1.0248 
1.0241 1.3239 1.3238 1.0236 1.0235 1.0236 1.0239 1.0212 1.0243 1.0244 1.0243 1.G241 
1.C233 1.0233 1.3231 1.0224 1.G225 1.0223 1.0233 1.0235 1.0237 1.0237 1.0235 1.0233 
1.C213 1.0227 1.0218 1.0215 1.0215 1.0214 1.0226 1.0230 1.0230 1.0262 1.0226 1.0217 

BAR HARBOR, ME. 
--- --- --- --- 1.0233 1.0242 e-- 1.0243 --- --- --- --- --- 

1.C242 1.0241 1.0238 1.0234 1.0229 1.0228 1.0230 1.0232 237 238 1.Q238 238 1.0235 
234 235 233 232 234 235 236 239 242 244 242 241 237 

239 241 238 234 237 238 238 239 240 244 244 234 
235 236 232 235 234 234 237 258 238 241 236 238 
235 233 231 230 230 229 233 234 237 239 239 236 

1.0257 1.0237 1.0234 1.0233 1.0238 1.0233 1.0235 1.0236 1.0239 1.0241 1.0240 1.0238 
32.0 32.0 31.G 31.5 31.5 31.5 31.3 31.9 32.3 32.5 32.4 32.1 

t . w 5  1.0248 1.0245 1.0242 1.0246 1.0239 1.0242 1.0242 1 . ~ 2 4 7  1.0248 1.0250 1.0246 
1.0242 1.0243 1.0241 1.0238 1.0239 1.C236 1.0240 1.0240 1.0244 1.0244 1.0245 1.0243 
1.0228 1.0229 1.0226 1.0225 1.0224 1.0229 1.0227 1.0232 1.0233 1.0236 1.0232 1.C231 
1.0220 1.0225 1.0220 1.0214 1.0216 1.0220 1.0216 1.0230 1.0230 1.0231 1.0225 1.0224 

PULPIT HARBOR, PENOBSCOT BAY, ME. 
--- 1.0224 1.0229 1.0228 1.0231 1.C22i 

1.0223 1.0215 --- 1.0208 1.0203 1.0218 1.0225 231 232 232 233 232 
--- --- --- --- --- --- 

PORTLAND, ME. 

1.0236 1.0230 1.0212 1.0212 1.0206 --- 1.0204 1.0219 1.0220 1.0220 1.0224 1.022f 
223 224 216 
225 225 223 

228 218 218 
224 225 227 
218 214 212 
210 209 212 
211 214 230 

215 --- 213 
222 220 211 
219 227 225 
222 224 224 --- --- 217 

--- --- 204 
213 216 1 6 3  
219 213 220 
225 214 215 
225 225 216 

206 
214 

199 
21 4 
214 
207 
224 

213 
212 
220 
222 
190 

2 08 
175 
198 
2 04 
138  

1 9 7  1.0215 
205 

217 
220 
21 5 --- --- 
222 
226 
226 
222 
21 9 

--- 
228 
166 
2 08 
194 

223 

224 
224 
218 --- --- 
230 
220 
236 
231 
212 

--- 
227 
1 9 5  
21 5 
218 

222 
230 

223 
225 
221 

234 

234 
232 
240 
241 
231 

227 
223 
222 
219 
21 9 

--- 

223 
230 

226 
224 
221 

236 

234 
230 
235 
233 
222 

--- 

218 
224 
226 
222 
218 

2 24 
222 

224 
225 
218 

237 

231 
230 
232 
229 
232 

2 26 
224 
230 
223 
226 

--- 

229 
228 

229 
228 
219 

226 

226 
225 
222 
216 

--- 

--- 
232 
226 
228 
222 
228 

227 
230 

226 
223 
216 

21 5 

228 
222 
221 
224 

--- 

--- 
223 

220 
225 
228 

--- 

22: 
22; 

2 2: 
2 2: 
20' 
21: 
21' 

2 1  
22 
21' 
22, -- 
2 1  
21 
22 
2 1  
22 

239 
236 
234 

Max. Min. 

1.0242 1.0218 
244 223 
244 222 
246 226 
251 230 

255 228 
253 227 
249 214 
245 226 
250 221 

246 217 
249 217 
245 215 

1.0255 

1.0213 

l.C24& 1.023@ 
245 220 
247 220 

250 224 
246 216 
246 214 

.0250 

1.0214 

.0234* 1.0218: 
24@ 189 

.0244+ 1 . 0137 
239 
236 

246 
235 
232 
230* 
253+ 

254* 
2 48 
2 50 
248 
237* 

252* 
238* 
238 
236 
2 41 

134 
157 

114 
202 
192 
197 
131 

2 04 
15: 
17E 
14E 
11E 

16s 
1 O( 
lo! 
16 '  
12t 

*@bservations f o r  the year are incomplete; extremes are fcr the months shown. 
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Y W  

194 
194 
134 
194 
194 

194 
lean 
Density 
S a l i n i t  

fa.%. 
dean Max 
lean Yin 
l in.  

194 

194 
1341 
194' 
1941 
194' 

1351 
135: 
195; 

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

lean 
Density 
Sal  l n i  t y  

Lax. 
1em Max. 
lean Yin. 
lin. 

1922 
1923 
1924 

1925 
192€ 
1927 
1928 
192: 

1930 
1931 
1932 
1933 
1934 

1935 
1336 
1337 
1938 
1935 

194c 
1941 
1342 
194: 
1944 

Means 

221 220 194 207 182 188 216 222 221 222 210 2151 

PORTLAND, ME. -Continued 

210 

..0229 1.0227 1.0221 1.C186 1.0196 1.0200 1.0222 1.0227 1,0228 1.0228 1.0224 1.0224 

232 231 211 213 212 210 221 223 223 227 223 221 
226 227 215 220 201 217 223 224 222 218 211 224 
225 223 214 203 208 222 225 230 224 227 218 218 

224 220 223 220 223 231 235 235 235 238 237 234 

1.0214 1.0246 1.0236 1.0237 1.0245 1.0216 1.0252 1.0254 1.0246 1.0244 1.0239 1.0242 
1.0232 1.0231 1,0228 1.0225 1.0226 1.0231 1.0237 1.0236 1.3236 1.0235 1.0232 1.0231 
1.0209 1.0205 1.0187 1.0176 1.0175 1.0191 1.0203 1.0209 1.0210 1.0209 1.0206 1.C206 
L.0194 1.0175 1.0100 1.0114 1.0104 1.0126 1.0126 1.0182 1.0166 1.0146 1.0169 1.0172 

PORTSMOUTH, N.H. 

1.0233 1.0230 1.0209 1.0178 1.0204 1.0221 1.0217 1.C238 1.0227 1.0231 1.0226 1.0139 

211 220 176 196 176 196 210 224 228 229 222 202 

228 208 193 191 190 198 211 218 228 236 232 235 
248 247 199 198 188 183 212 224 228 230 226 221 
202 203 192 191 208 224 231 234 235 238 234 231 

221 218 212 180 210 228 236 237 230 234 225 196 
210 184 182 168 201 208 223 221 223 225 180 198 
188 184 188 157 176 191 220 224 229 231 233 207 

210 215 184 194 197 --- 224 212 217 219 228 229 

1 . 0218 
23C 
221 
2 1  9 
22c 

1.021e 

20E 

214 
217 
219 

213 
202 
202 

--- 

loG223 1.0221 1,0214 1.0207 1.0209 1.0218 1.0226 1.0226 1.0226 1.0226 1.0223 10022C 
30.2 29.9 29.0 28.1 28.4 29.5 30.6 30.6 30.5 30.6 30.2 29.8 

1. 022c 
28.8 

-0217 1.0212 1.0193 1.0184 1.0194 1.0206 1.0220 1.0226 1.0227 1.0230 1.0223 1.0213 
29.4 28.8 26.3 25.1 2G.4 28.0 29.8 30.6 30.7 31.1 30.2 28.9 

-0251 1.0253 1.0239 1.0228 1.0231 1.0238 1.0240 1.0242 1.0238 1.0241 1.0241 1.0241 
,0234 1.0234 1.0228 1.022C 1.0221 1.0227 1.0232 1.0233 1.0234 1.0236 1.0234 1.0234 

..0193 1.0179 1.0138 1.0133 1.0160 1.0174 1.0205 1.0213 1.0218 1.0223 1.0202 1.0187 

..0141 1.0124 1.0098 1.0070 1.0114 1.0126 1.0180 1.0192 1.0203 1.0206 1.0137 1.0147 

BOSTON, MASS. 

Lo0228 1.0227 1.0206 1.0206 1.0204 1,0199 1.0194 1.0220 1.0214 1.0225 1.0228 1.0230 
211 
21 3 

229 
225 
222 
217 
222 

221 
224 
217 
2 02 
205 

2 09 
220 
205 
212 
2 1  5 

223 
215 
224 
2 03 
229 

21 9 
220 

214 
224 
2 1  6 
21 5 
221 

223 
216 
220 
222 
227 

216 
221 
21 5 
2 01 
210 

228 
216 
21 3 
216 
228 

2 04 
211 

2 08 
2 09 
206 
2 1  9 
2 09 

223 
187 
21 4 
185 
194 

2 01 
171 
2 1  5 
213 
192 

199 
225 
172 
191 
217 

197 
197 

207 
21 0 
217 
220 
194 

21a 
2 03 
205 
170 
187 

182 
185 
2 01 
2 06 
166 

169 
213 
200 
217 
f 27 

2 04 
201 

220 
21 5 
2 20 
2 01 
210 

223 
2 07 
220 
208 
212 

209 
215 
139 
205 
192 

191 
219 
21 4 
132 
2 ii6 

219 
218 

225 
226 
234 
206 
222 

228 
186 
228 
223 
217 

206 
224 
205 
210 
219 

2 02 
223 
216 
216 
225 

224 
224 

230 
230 
227 
215 
228 

228 
211 
233 
224 
227 

220 
226 
218 
192 
229 

220 
232 
222 
229 --- 

227 
223 

229 
226 
21 8 
225 
232 

228 
219 
230 
226 
227 

227 
228 
226 
189 
230 

228 
231 
222 
23il 
232 

230 
212 

228 
231 
2 08 
221 
231 

233 
2 22 
225 
2 1  3 
221 

224 
2 1  3 
221 
2 03 
229 

229 
234 
229 
230 
2 22 

229 
223 

231 
232 
215 
226 
231 

230 
229 
2C9 
21 1 
220 

231 
223 
227 
198 
229 

229 
234 
227 
226 
224 

225 
227 

227 
227 
2 1  9 
226 
230 

226 
229 
196 
222 
222 

225 
228 
2 1  9 
2 1  4 
222 

224 
233 
2 23 
226 
213 

209 
229 

21 7 
226 
206 
226 
22E 

227 
227 
220 
221 
223 

224 
2 oc 
2 03 
196 
228 

221 
231 
21e 
22s 
21c 

. 0212 
28.0 

..021: 
21c 
2 1  L 

221 
22: 
21: 
21f 
221 

22E 
213 
21E 
21c 
21: 

2 1  f 
21 z 
212 
2 0: 
21: 

211 
22t 
21! 
21' 
--. 

~~ 

Max. Min. 

1.0242 1.0127 
245 189 
242 126 
235 171 
238 158 

239 129 

1.C254 

1.0100 

1.0241 1.0136 

238 102 
236+ 1254 
241 156 
253 098 
241 153 

242 117 
236 091 
236 070 

. 0253 

1.0070 

..0236 1.0128 
234 
234 

237 
238 
232 
234 
235 

238 
232 
236 
230 
233 

234 
233 
233 
233 
235 

238 
243 
235 
2 57 
237* 

140 
160 

167 
165 
166 
167 
143 

202 
117 
140 
1 4 1  
159 

1 3 1  
129 
152 
132 
102 

101 
175 
098 
118 
1 6 0  

*@bsermtions  for the year are incomplete; extremes m e  for t h e  months shown. 



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

Mean 
Density 
S a l i n i t y  

Max. 
Mean Max. 
Mean Min. 
Mln. 

192: 
1924 
192: 

194' 
194t 
194: 

195( 
195: 
1S5: 

Density 
Sallnlt: 

M a x .  
Mean M a x  
Mean Mln 
Min . 

Mean 

194 
194 
1 0 4  

*Ob.serntfons for the year are incomple te ;  extremes are f o r  t h e  months shown. 

Year 

1945 
1946 
1947 
1948 
1949 

1950 
IC51 
1352 

Mean 
Density 
Sal in i ty  

Max. 
Mean Max. 
Mean Min. 
Yin . 

1944 

1945 
1946 
1347 
1348 
134s 

195i 
1351 
1952 

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

BOSTON, MASS. -Continued 

1.0220 1.0217 1.0176 1.C213 1.0192 1.0198 1.0210 1.0219 1.0226 1.0230 1.C215 1.0177 
188 206 1 8 1  211 204 192 226 1 9 9  205 224 229 228 
212 224 212 211 1 9 6  217 220 219 218 233 219 228 
229 223 1 7 1  187 1 9 1  1 7 5  202 221 227 219 217 221 
213 212 212 1 9 5  209 226 231 231 215 228 223 230 

226 221 206 210 209 230 231 233 231 232 222 219 
214 180 1 7 1  1 7 5  196 1 9 1  224 221 225 218 189 204 
1 9 5  184 1 7 1  173 188 200 226 214 227 228 227 223 

1.C216 1.0216 1.0199 1.3198 1.0206 1.0213 1.0222 1.9223 1.0223 1.0225 1.0222 1.0219 
29.3 29.5 27.1 26.9 28.0 28.9 30.1 30.2 30.2 30.4 30.1 29.7 

1.0238 1.0239 1.0235 1.0257 1.0230 1.0237 1.C243 1.0239 1.0238 1.0246 1.0236 1.0237 
1.0228 1.0229 1.0224 1.0221 1.0223 1.0226 1.0231 1.0231 1.0231 1.0233 1.0231 1.0228 
1.0137 1.0188 1.0155 1.0158 1.0172 1.0192 l.C2C)3 1.0204 1.0204 1.9208 1.0200 1.0197 
1.0118 1.3062 1.0091 1.G084 1.0100 1,0101 1.0118 1.0136 1.0131 1.0140 1.0116 1.0130 

WOODS HOLE, MASS. 

--- --- 1.0237 1.0236 1.0238 1.0240 1.0240 1.0240 1.0241 1.0240 1.0238 1.0237 

1.0237 1.0240. 237 239 238 241 239 237 240 239 238 233 
231 232 236 234 235 235 238 237 241 240 241 242 
241 239 239 239 240 243 244 241 242 244 240 24C 
238 234 237 238 240 236 237 237 237 235 234 232 
233 232 --- 230 235 240 241 241 245 244 243 241 

24c; 239 233 288 240 241 242 243 243 244 242 239 
238 237 235 236 239 233 24C 239 240 240 238 237 
236 235 233 236 239 23s 239 234 239 239 239 238 

-0237 1.0236 1.0236 1.0236 1.C238 1.0239 1.0240 1.0239 1.C241 1.0241 1.0259 1.0238 
32.0 31.9 31.9 31.9 32.1 32.3 32.4 32.3 32.5 32.5 32.3 32.1 

-0254 1.0262 1.0245 1.0264 1.0255 1.0253 1.0258 1.0247 1.0248 1.0249 loC256 1.0254 
.0241 1.0244 1.0241 1.0242 1.C243 1.0244 1.0246 1.0243 1.0245 1.0244 1.0244,1.0243 
.C234 1.0219 1.0232 1.0231 1.0234 1.0236 1.0236 1.0229 1.0236 1.0237 1.0256 1.0234 
,0229 1.0125 1.0223 1.0217 1.0225 1.0232 1.0228 1.0181 1.0225 1.0232 1.0231 1.0229 

NANTUCKET SHOALS LIGHTSHIP 
--- 1.0242 1.024C --- --- --- --- --- --- --- --- --- 

..0240 1.0243 1.0244 1.0245 1.0247 1.0242 1.024% 1.0251 1.0252 1.0244 237 241 --- --- --- --- 241 243 244 244 247 245 243 --- 
NEW LONDON, CONN. 

--- --- --- --- --- --- --- 1.0193 1.0189 1.0211 1.0149 1.0164 
..C170 1.CO99 1.0071 1.0075 1.0073 1.0075 1.0118 174 2G8 210 176 177 

1 0 3  095 1 @ 5  094 108 160 203 213 212 218 211 18: 

155 149 111 096 095 117 178 1 9 1  203 209 179 134 

112 111 097 107 115 133 1 6 4  158 108 203 197 142 
107 --- --- --- --- 142 173 164 200 207 113 10: 

L.0129 1.0114 1.0096 1.C093 1.0098 1.C125 l .Cl71  l . O l 8 E  1.0232 1.0210 1.0171 1.015; 
17.9 16.0 13.6 13.2 13.9 17.4 23.4 25.4 27.5 28.5 23.4 20.1 

1.0203 1.0204 1.0182 1.0162 1.0167 1.0197 1.0216 1.0228 1.023C 1.0238 1.0224 1.C211 

l.CO82 1,0062 1.0030 1.0053 1.0062 1.0068 1.0156 1.0139 1.0171 1.G185 1.0109 1.0101 
1.0043 1.C048 1.0002 1.C036 1.G043 1.C047 1.GC66 1.0083 1.G118 1.0171 1.0052 1.006; 

1.0173 1.0171 1.0161 1 . G l U  1.0148 1.0173 1.0197 1.0219 1.0220 10C226 1.G216 1 o C 1 9 '  

MONTAUK, FORT POND BAY, L.I., N.Y. 
--- --- --- --- -c- --- --- 1.0231 1.0233 1.0230 1.022; 

1.0240 1.022s 1,0223 1.0219 1.0223 1.0220 1.0222 --- 231 233 233 22; 
221 220 217 215 219 222 225 1.0230 231 234 253 23, 

1 . 0208 
2 08 
217 
2 07 
21  s 

222 
2 01 
20: 

1.021E 
29.1 

--I 

,023E 
23; 
241 
23t --. 
2 41 
23t 
23: 

~ 

Max. Min. 

-0237 1.0112 
233 1 2 3  
238 149 
239 117 
236 1 4 0  

239 139 
231 091 
234 062 

00257 

1.0062 

. .0254* 1.02231 

282 230 
248 227 
253 234 
249 1 2 5  
256* 2174 

247 233 
242 234 
244 181 

,0282 

1.0125 

.C245*1 .G237* 
260 232 
252* 238* 

. 0224*1.0078* 
238 002 
232 036 

230 043 
227* 0481 
223 041 

. 0238 

1.0002 

.0238*1.0224 
245+ 203, 
236 202 



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

195C 
1951 
1952 

lean 
Density 
S a l i n i t y  

Lax. 
lean yax. 
lean Yin . 
lln. 

1952 
1933 
1934 

19Z5 
1936 
1937 
1938 
1039 

1940 
1941 
1942 
1943 
1944 

1945 
1946 

1947 
1948 
1949 

105C 
1051 
1952 

lean 
Density 
Sal inity 

Lax. 
lean yax. 
lean Yin . 
l ln.  

1 S 2 '  
192F 
1925 

193( 
1931 
103; 
1932 
1931 

l93! 
1 9 3  
193' 
1931 
1P3! 

1?4( 
194: 
194; 
194: 
1 C4d 

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

MONTAUK. FORT POND BAY, L.I.. N.Y. -Continued 
1.0231 1.0229 1.0228 1.0223 1.0225 1.0227 1.0230 1.0231 1.0234 1.0235 1.0233 1.0227 

222 220 2 2 1  213 213 215 220 223 --- --- 233 22s 
225 224 222 214 218 224 225 226 229 231 224 224 

1.0228 1.0224 1.0222 1.0217 1.0220 1.0222 1.0224 1.0228 1.0231 1.0233 1.0231 1.022E 
30.8 30.3 30.1 29.4 29.8 30.1 30.3 30.8 31.2 31.5 31.2 30.E 

1.0245 1.0232 1.C231 1.0232 1.0233 1.0231 1.0235 1.0235 1,0238 1.0240 1.0241 1.0236 
l.eC.232 1.0228 1.0226 1.0225 1.0226 1.0226 1.0229 1.0231 1.0235 1.0237 1.G236 1.0232 
1.0220 10C220 lac218 1.0207 1.0214 1.0217 1.0217 1.0223 1.0226 1.0229 1.0226 1.0223 
1 . ~ 2 1 0  1.0212 1.0212 1.0198 1.0202 1.0212 1.0202 1.0219 1.0225 1.0227 1.0219 1.021~1 

NEW YORK (Willets Point). EAST RIVER, N.Y. 

192 
186 

192 
192 
180 
178 
168 

194 
164 
2 00 
179 
104 

192 
174  

193 --- 
176 

175 
174 
167 

195 
183 
200 
181 
195 

192 
178 

--- 

190 --- 
176 
183 
176 
176 
163 

186 
188 
191  
171 
186 

179 
172 

174 
173 

165 
182 
174 
174 
157 

170 
184 
185 
173 
177 

182 
173 

173 
177 

186 

171 
178 
163 

171 
186 
188 
166 
179 

163 
179 

--- 

1.0189 1.0186 1.0192 1.0184 1.0184 1.0193 1.0191 1.0202 1.0203 1.0196 1.0188 1.0192 
180 
182 

193 
186 
176 
181 
171 

167 
190 
186 
171 
185 

177 
170 

185 
187 

196 
187 
178 
18C 
183 

178 
191 
186 
183 
187 

178 
184 

190 
192 

204 
193 
185 
185  
190 

184 
201 
184 
190 
194 

176 
185 

184 
187 

195 
196 
180 

191 

184 
2 01 
187 
190 

--- 

--- 
1 &3 
184 

184 
185 

188 
193 
182  
177 
191 

185 
2 03 
182 
191  --. 
1 e2 
186 

184 
187 

188 
190 
170 
174 
189 

186 
2 00 
181 
188 
197 

182 
197 

189 
19c 

188 
190 
178 
163 
191 

187 
2 03 
179 
193 
189 

176 
184 

1.022s 
224 --- 

1.0226 
30.6 

1 .Ol02 
185 --- 

. 189 

178 

177 

182 
193 
187 
181 

--- 
--- 

--- 
180 
180 

163 1'23 181 175 175 176 184 187 188 191 189 --- --- 102 181 173 172 171 180 188 193 193 195 190 
173 177 179 176 179 162 191 194 195  196 196 197 

lS7  183 191 190 184 189 190 192 194 194 195 187 
187 188 165 168 177 177 182 --- --- 152 186 161 
178 174 177 166 166 --- 178 --- 185 189 192 187 

-0186 1.0164 1.0181 1.0176 1.0176 1.0160 1.0185 1.0190 1.0190 1.0189 1.0189 1.0187 
25.4 25.1 24.7 24.1 24.1 24.6 25.2 25.0 25.9 25.8 25.8 25.5 

-0208 1.0206 1.0204 1.0201 1.0200 1.0210 1.0207 1.0214 1.0215 1.0206 1.0207 1.0209 
.0192 1.0189 1.0190 1.0164 1.0183 1.0188 1.0192 1.01C7 1.0196 1.0194 1.0185 1.C192 
.0178 1.0176 1.0171 1.0167 1.0169 1.0173 1.0176 1.0184 1.0163 1.01E3 1.0161 1.0179 

..0157 1.0158 1.0151 1.0148 1.0156 1.0156 1.0164 1.0164 1.0158 1.0171 1.0161 1.0149 

NEW YORK (The Battery), N.Y. 
..0160 1.0143 1.0106 1.0137 1.0132 --- --- 1.0171 1.0168 1.0153 1.0113 1.0113 

139 142 140 128 
163 lE7  127 108 

148 159 128 142 
179 181 167 131 
139 144 158 122  
160  150 140 105 
158 173 149 120 

159 165  142 155 
159 180 106 110 
133 142 153 134 
156 128 141 131 
148 138 112  088 

174 180 162 084 
144 141 148 122 
158 164 128 124 
141 141 098 120 
173 173 137 101 

143 1.D145 1.3133 144 154 179 181 
124 

165 
140 
145 
146 
152 

159 
154 
138 
157 
134 

123 
160 
154 
086 
125 

161 

162 
151 
172 
171 
170 

181 
176 
162 
165 
163 

130 
177 
151 
130 
152 

170 

180 
158 
177 
175 
183 

159 
188 
167 
152 
179 

157 
183 
153 
165 
166 

182 

185 
171 
179 
175 
191 

177 
199 
176 
155 
161 

171 
1 90 
163 
170 
180 

186 

186 
177 
184 
158 
181 

186 
191 
169 
138 
162 

166 
194 
166 
177 
178 

178 172 

187 181 
175 168 
162 133 
172 171 
175 1 7 5  

191  171 
186 160 
173 152 
144 152 
180 165 

174 155 
192 177 
146 132 
179 147 
177 171 

175 
166 

182 
156 
153 
169 
157 

156 
1 GC 
153 
113 
16 9 

144 
17C 
141 
154 
152 

e-- --- 
186 

101  --- --- 
. .0184 

25.1 

--- 
L.015C 

155 

167 
162 
15f 
15E 
1 C t  

16; 
16: 
151 
14! 
152 

15; 
1 G f  
14t 
14: 
15' 

Max. Min. 

1.0239 1.0218 
234 198 
237* 202' 

L 00245 

1.0198 

..@215 1.0169 
198 
201* 

214 
204* 
192 
191* 
2 00 

204 
200 
2 08 
200 
210' 

2 00 
200 

160 
161* 

164 
151* 
158 
149* 
148 

158 
162 
153 
156 
165* 

158 
160 

200+ 162* 
198* 1 5 9  
203 158 

201 180 

196* 158* 
l98* 159* 

.0215 

1 .@la8 

.0195* 1.0056' 
196 
196 

198 
195 
201 
2 01 
203 

2 03 
204 
152 
182 
197 

1S6 
220 
103 
206 

103 
07 6 

103 
102 
056 
06 5 
07 4 

1 c.1 
02 4 
080 
03 5 
06 3 

052 
094 
06 2 
046 

206 063 

*Observations f o r  t h e  year a r e  incomplete; extremes a r e  f o r  t h e  months shown. 



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

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 

lean 
Density 
S a l i n i t y  

sax. 
YeanNax. 
Yean Yln. 
Uin. 

1911 
1912 
1913 
1914 

1915 
1916 
1917 
1918 
1919 

1020 

-- 
1927 
1928 

ean 
Density 
Sal inity 

;ax. 
leanuax. 
lean Yln . 
[ in .  

116; 
116t 
1€!8$ 

189( 
1891 
1E9: 
169: 

1944 

104! 
194f 
194' 
194t 
154! 

195( 
195: 
195; 

-- 

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

NEW YORK (The. Battery), N.Y. -Continued 

1.0158 1.0164 1.0098 1.0122 1.0090 1.0126 1.0135 1.0134 1.0148 1.0126 1,0126 1.012: 
126 150 111 141 138 1 2 1  169  169 170 166 167 161 
161 143 136 109 099 115 152 164 175 182 159 16: 
179 176 112  116 126 139 156 168 177 183 179 16: 
110 133 137 138 147 166 180 181 183 184 177 162 

143 147 136 118 143 152 173 179 169 178 164 132 
141 126 123 091 144 158 152 161 162 166 135 137 
127 134 129 088 118 130 158 169 165 178 179 147 

1.0151 1.0153 1.0132 1.0119 1.0136 1.0153 1.0165 1.0172 1.0173 1.0173 1.0160 1.0152 
20.8 21.0 10.3 16.6 18.8 21.0 22.6 23.5 23.7 23.7 22.0 21.C 

1.0197 1.0197 1.0105 1.C179 1.0187 1.0201 1.0199 1.0203 1.0220 1.0206 1,0207 1.015: 
1.0177 1.C177 1.0168 1.0152 1.0164 1.0175 1.0183 1.0188 100191 1.0191 1.0184 1.018C 
1.0119 1.0116 1.0086 1.0082 1.0101 1.C126 1.0141 1.0153 1.0150 1.0148 1.0128 1.011? 
1.0035 1.0072 1.0024 lo0041 1.0035 1.0059 1.0079 1.0095 1.0037 1.0085 1.0069 1,003: 

NEW YORK (Fort Hamilton). N.Y. 
.e0183 1.0189 1.0175 1.0129 1.0166 1.0181 1.0197 1.0207 1.0194 1.0168 1.0159 1.0158 

184 190 150 099 135 172 201 211 206 197 164 1 5 7  
152 173 132 128 169 178 200 209 207 198 167 17: 
187 172 164 096 139 184 191 202 203 209 210 1 C t  

165  158 161 167 182 199 174 164 175 181 184 16C 
130 146 157 110 140 153 166 180 188 193 185 1 5 6  
i 6 8  179 138 1 2 3  148 144 166 190 191 158 162 179 --- --- 123 118 147 170 184 221 201 152 167 164 
160 174 140 124 144 171 177 175 169 166 144 151 

176 187 138 104 141 163 174 175 177 169 167 --- 

182 176 142 164 161 174 190 184 163 166 120 126 
156 160 155 134 148 149 151 164 167 103 193 167 

1.0166 1.0173 1.0148 1.0125 1.0152 1,0170 1.0181 1.0190 1.0187 1.0179 1.0168 1.0165 
22.7 23.7 20.4 17.4 20.9 23.3 24.7 25.9 25.5 24.4 23.0 22.6 

1.0224 1.0223 1.0213 1.0206 1.0208 1.0211 1.0218 1.0242 1.0231 1.0226 1.0226 1.0222 
1.0198 1.0208 1.0196 1.0170 1.0164 1.0190 1.02G1 1.0206 1.0210 1.0205 1.0199 1.0197 
1.0125 1.0131 1.0086 1.0076 1.0113 1.0142 1.0156 1.0164 1.0157 1.0144 1.0132 1.0113 
1.0087 1.0085 1.0017 1.0008 1.OC89 1.0106 1.0117 1.0116 1.0091 1.01C2 1.0054 1.0072 

SANDY HOOK, N.J. 
--- --- --- 1.0125 1.0145 1.0179 1.0181 1.0171 1.0183 1.0194 1.0143 1.0187 

1 mol53 1.0161 1.0147 
144 170 172 

164 173 152 
157 143 140 
15G 189 178 
175 155 150 

173 162 133 
148 180 144 
196 169 167 
184 184 149 
130 145 149 

167 164 164 
168 141 151 
152 151 158 

1 2 G  
162 

154 
141 
164 
150 

--- 
162 
172 
149 
150 
159 

151 
128 
130 

151 176 
168 174 

160 166 
182 194 
184 177 
137 181 

--- 
141 163 
178 146 
142 149 
154 151 
166 183 

172 180 
164 176 
135 142 

194 198 
176 161 

187 199 
202 200 
193 201 --- --- 
192 204 

164 157 
177 181 
174 182 
169 182 
194 199 

187 191 
182 177 
182 184 

180 175 
183 177 

181 170 
191  199 
194 199 --- --- 
197 199 

172 161 
187 184 
187 --- 
191  198 
195 194 

191 193 
187 185 
178 189 

166 
149 

167 
2 02 
188 --- 
190 

165  
190 
159 
197 
192 

190 
158 
195  

157 
14€ 

182 
18€ 
171 --- 
17€ 

151 
2 0: 
181 
181 
18' 

15t 
161 
16f 

Mf?allS 

1.012~ 
15C 
147 
15f 
15€ 

152 
141 
144 

1.0152 
21.c 

1.0176 
172 
172 
10c 

172 
159 
162 

158 
--- 

--- 

162 
163 

.0167 
22.9 

--- 
.016E 

16: 

171 
17f 
182 --. 
--. 
16C 
174 

174 
174 

17i 
16: 
161 

--. 

Max. Min. 

1.0167 1.0043 
199 068 
193 035 
199 052 
199 035 

198 048 
194 041 
207 053 

. ,0220 

1 . 0024 

to0224 1.0064 
223 008 
226 017 
226 048 

213 075 
214 058 
222 044 
242* 08B* 
215 083 

218* 0601 

216 054 
209 078 

.0242 

1 , 0008 

.0217*1.0088* 
209 
214 

220 
216 
227 
205* 

244* 

2 @0 
230 
21C! 
205 
203 

205 
2 02 
207 

081 
102 

11 6 
104 
116 
07 21 

1474 

093 
11 2 
1 1 1 4  
112 
09 3 

1 2 5  
090 
071 

*Obserrat ions f o r  t h e  year  are incomplete; extrenies are f o r  the months shown. 



Table 1. Density o! Sea Water - Continue& 
Meana and Extremes 

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

Yean 
Density 
S a l i n i t y  

bx. 
Yean Max. 
l e a n  Yin. 
t in .  

1E48 
1949 

195C 
1951 
1352 

Yean 
Density 
Sal  i n 1  ty 

bx. 
Yean Max. 
dean Yln. 
din. 

1945 
1946 
1947 

lC12 
1C13 
1911 

131: 
l?lf 
131i 
1311 
191: 
192( 

132: 
152' 
192f 
132t 
192' 
1921 
132! 

133( 
193: 
1931 
1.33: 
133, 
19.7, 
1931 
1 CR 
193 
133 
134 
194 
194 
134 
134 

- -  

SANDY HOOK, N.J. -Continued 

1.0182 1.0165 1.0154 1.0140 1.0159 1.0169 1.0184 1.0186 1.0186 1.0187 1.0180 1.0173 
22.2 22.6 21.2 20.4 21.8 23.1 25.1 25.4 25.4 25.5 24.6 23.7 

1.0210 1.0216 1.0209 1.0207 1.0206 1.0216 1.0227 1.0211 1.0231 1.0244 1.0215 1.023C 
1.0183 1.0189 1.0188 1.0177 1.0183 1.0191 1.0199 1.0199 1.0203 1.0204 1.0198 1.0196 
1.0134 1.0132 1.0120 1.0117 1.0127 1.0146 1.0164 1.0171 1.0166 1.0169 1.0157 1.0140 
1.0093 1.0072 1.0090 1.0081 1.0071 1.0096 1.0129 1.0127 1.0134 1.0128 1.0102 1.0104 

LONG BRANCH, N.J. 
- -- --- -e- --- 1.0206 1.0198 1.0213 1.0217 1.0223 1.0224 --- --- 
--- --- 1.0223 1.0231 232 234 240 233 236 230 1.0233 1.0232 

1.0237 1.0332 229 236 243 254 260 261 257 242 247 231 
234 234 230 240 240 244 247 239 254 247 231 232 
229 230 233 240 238 259 242 239 248 231 233 231 

1.0233 1.0232 1.0229 1.0237 1.0232 1.0238 1.0240 1.0238 1.0244 1.0235 1.0236 1.0232 
31.5 31.4 31.0 32.0 31.4 32.1 32.4 32.1 32.9 31.8 31.9 31.4 

1.0253 1.0256 1.0256 1.0263 1.0259 1.0277 1.0278 1.0282 1.0275 1.0262 1.0258 1.025C 
1.6251 1.0351 1.0248 1.0257 1.0252 1.0257 1.0262 1.0255 1.0257 1.0248 1.0247 1.0246 
1.0219 1.9220 1.0209 1.0214 1.0206 1.0217 1.0217 1.0219 1.0223 1.0215 1.0224 1.0217 
1.0217 1.0217 1.3205 1.0208 1.0150 1.0156 1.0181 1.0201 1.0201 1.0212 1.0221 1.0215 

ASBURY PARK, N.J. 
--- --e --- 1.0214 

1.0220 --- --- --- --- 1.021G 1.0219 1.0215 1.0220 1.0224 1.0230 235 
231 1.0231 1.0233 1.0215 1.0222 211 223 --- --- --- -- - --- 
--e --- --- --- --- --- --- --- 

ATLANTIC CITY, N.J. 

,0232 1.@239 1.0231 1.C233 1.0234 1.0240 1.0239 1.0239 1.0238 1.0237 1.0237 1.0237 
232 
240 

236 
232 
231 

228 
231 

231 
225 
234 
237 
237 
227 

--- 

238 

232 
238 
234 
232 
227 
232 
231 
223 
230 
230 
237 
231 
240 
228 
246 

238 
238 

227 
232 
231 
233 
230 
229 

229 
226 
233 
237 
237 
229 
233 

233 
239 
2 32 
241 
232 
231 
230 
222 
231 
229 
237 
235 
238 
230 
246 

238 
237 

230 
233 
228 
226 
225 
226 

229 
227 
280 
237 
232 
231 
238 

233 
236 
229 
2 45 
228 
232 
23c 
229 
234 
230 
235 
237 
230 
229 
238 

231 
234 

234 

224 
224 
226 
228 

228 
226 
224 
236 
231 
236 
230 

237 
235 
231 
237 
223 
225 
223 
227 
235 
231 
225 
233 
237 
230 
228 

--e 

225 
2 21 

235 
2 32 
225 
230 
225 
223 

235 
222 
235 
236 
242 
227 
236 

243 
233 
232 
241 
231 
235 
239 
235 
237 
224 
227 
242 
240 
233 
237 

231 
234 

233 
229 
231 
229 
229 
21 9 

237 
225 
2 43 
242 
239 
238 
2 40 

243 
235 
243 
244 
235 
234 
237 
235 
235 
237 
229 
241 
239 
236 
237 

242 
232 

237 
230 
231 
231 
232 
230 

233 
230 
2 41 
240 
238 
241 
242 

245 
232 
2 48 
2 42 
235 
235 
234 
225 
235 
239 
231 
2 43 
237 
239 
248 

238 
232 

235 
23c 
230 
231 
230 
229 

232 
231 
236 
237 
238 
233 
2 42 

2 42 
229 
245 
236 
230 
236 
235 
233 
236 
229 
237 
242 
232 
2 43 
23.3 

239 
236 

232 
233 
230 
233 
230 
229 

232 
229 
239 
236 
231 
226 
2 41 

244 
234 
2 44 
236 
227 
223 
234 
231 
232 
230 

234 
247 
232 
239 
233 

235 
237 

233 
235 
231 
231 
228 
235 

230 
227 
2% 
2 41 
229 
237 
238 

2 44 
238 
2 42 
2s7 
2 32 
231 
233 
232 
222 
237 
237 
247 
230 
2 41 
232 

233 
237 

235 
233 
223 
233 
226 
233 

228 
230 
232 
2 42 
226 
2 44 
236 
241 
233 
285 
236 
2 34 
228 
235 
232 
234 
2 37 
234 
2 46 
234 
240 
229 

23e 
237 

23: 
22s 
225 
2 3( 
22' 
22: 

22: 
22: 
23' 
23: 
22; 
2 5: 
23! 

2 41 
231 
231 
23. 
231 
23 
22 
23 
22 
24 
23 
24 
22 
24 
22 

~ ~~ 

MefUM 

1.0171 
23.4 

--- 
-e- 

1.0244 
239 
238 

1 .(I236 
31.9 

--- --- --- 

.0236 
235 
235 

234 

22s 

22t 
22E 

231 
22: 
23: 
23f 
23; 
23: 
23I 

24( 
23( 
23' 
231 
23: 
23: 
23. 
231 
23: 
23 
23 
24 
23 
23 
23 

--- 
--. 

~~ 

Max. Min. 

. -0244 

1 0071 

. .0236*1.015@ 
2621 205, 

282 210 
269 207 
277 213 

. . 0282 
1.0150 

. . 0228* 1.0'1 94* 
246* 193* 
2444 147* 

.3247 1.0211 
245 
247 

2 44 
2394 
239 
2 40* 
2 40 
233 

242 
288 
2 47 
247 
250 
251 
250 

257 
2 47 
2 56 
260 
248 

2 43 
249 
2 47 
2 44 
245 

244 
2 53 
2 54 
2 51 
2 56 

2c2 
210 

212 
213* 
21% 
21cr; 
212 
214 

2 10 
139 
2 05 
21 7 
2 09 
208 
210 
223 
2 0: 
21.7 
21c 
2 1.2 

2 06 
205 
2c7 
2 04 
2 04 
2 02 
221 
220 
211 
207 

h) 
0 

*Cbsorrations fsr the year nre  inc~n .p le te ;  extrenies are  f c r  the  nonth6 shown. 



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

yax. 
Yeanuax. 
YeanYin. 
Yin. 

N 
N 

1.3256 1.0253 1.0341) 1.0254 1.0257 1.Q260 1.0257 1.C253 1.0253 1.0252 1.0253 1.0249 
1.@239 1.0240 1.023? 1.0240 1.0242 1.0242 1.3243 1.0241 1.0240 1.0241 1.0240 1.0239 
1.0224 1.0224 1.0221 1.0217 1.0221 1.0225 1.0228 1.0226 1.0226 1.0227 1.0227 1.0224 
1.0199 1.0202 1.0205 1,0201 1.0199 1.0197 1.C211 1.0210 1.0207 1.0204 1.0206 1.0206 

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

1921 
1322 
1323 

19<7 
1948 
1949 
195Q 

1052 

-- 

-- 

ATLANTIC CITY. N.J. -Continued I I 

--- --- 
1.0203 1.0209 

21.6 209 

--- -e- 

207 219 
134 134 
2 iS  208 

--- --- 

1945 
1346 
1947 
1948 
1949 

1950 
1351 
1352 

Density 
Sal in i ty  

Yean 

1.0208 1.0206 1.0207 1.0203 1.0206 1.02C6 1.C217 1.C220 1.0220 1.0220 1.0220 1.0212 
28.2 28.0 28.1 27.6 28.0 28.0 29.4 29.8 29.8 29.6 29.8 28.E 

1.0229 1.0233 1.0232 1.0241 1.0222 1.0230 1.0231 1.0234 1.0232 1.0239 1.0233 1.023C 
1.0223 1.0220 1.0218 1.0225 1.0218 1.0219 1.0227 1.0229 1.0228 1.0229 1.C229 1.0224 
1.0190 1.0188 1,0172 1.0176 1.0192 1.0177 1.0202 1.0210 1.0206 1,0201 1.0202 1.013€ 
1.0159 1.0160 1.0158 1.0154 1.0184 1.0145 1.0187 1.0200 1.0136 1.0168 1.0182 1.0185 

1.0229 1.0236 1.0228 1.0236 1.0239 1.0237 1.0232 1.C224 1.0230 1.0230 1.0230 1.0220 
221 224 220 227 233 229 228 231 231 231 238 237 
235 235 237 235 236 235 239 233 234 242 240 234 
237 236 229 231 227 221 235 226 232 230 233 231 
224 226 223  230 234 237 238 240 241 237 233 231 

238 233 234 237 231 243 244 242 238 239 239 234 
2.75 225 228 229 236 228 234 236 237 236 230 234 
228 235 228 231 224 230 235 226 230 235 235 234 

1.C232 1.0233 1.0231 1.0231 1.0233 1.0235 1.0236 1.0234 1.0234 1.0235 1.0235 1.0233 
31.4 31.5 31.2 31.2 31.5 31.5 31.9 31.6 31.6 31.9 31.8 31.5 

ban 
Density 
Sal in i ty  

m. 
lean Max. 
Jean Yin. 
[in. 

1923 
1924 

1925 
1926 
1927 
1928 
1929 

193C 
1331 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

194C 
1941 
1942 
1943 
1944 

BREAKWATER HARBOR, DEL. 

-..- --- --- --- 1.0222 1.C225' 1.0228 1.0231 1.0225 1.0214 --- 1,0205 1.0209 1.0208 214 220 219 219 220 214 --- --- --- --- --e --- .Q206 138 --- --- 
--- --- 208 215 213 219 213 220 217 215 
211 200 202 200 211 212 214 206 219 211 
130 209 205 210 220 223 224 227 213 220 
220  --- --- --" --- --- --e --- --- --- 
--- --- --- 196 214 220 219 215 219 201 

PHILADELPHIA, PA. 

0.9995 0.9995 0.9996 0.9996 0.9996 1.0001 0.9999 1.0000 0.9999 0.9997 0.9995 0.9995 
0.9996 0.9996 0.9994 0.9996 0.9999 --- 0.9994 0.9997 0.9995 0.9992 0.9991 0.9900 

0.9991 0.9992 0.9992 0.9994 0.9996 0.9996 0.9996 0.9997 0.9996 0.9994 0.9992 0.9991 
0.9992 0.9992 0.9991 0.9991 0.9995 0.9995 0.9997 0.9996 0.9995 0.9993 0.9992 0.9992 
0.9992 0.9992 0.9991 0.9992 0.9994 0.9997 0.9999 0.9996 0.9997 0.9995 0.9992 0.9992 
0.9993 0.9094 0.9992 0.9996 0.9999 1.0000 0.9999 1.0001 0.9999 0.9999 0.9997 0.9996 
0.9995 0.9996 0.9998 0.9997 0.9998 0.9999 1.0000 lo0001 1.0000 1.0001 1.0000 0.9997 

0.9997 0.9996 0,9998 0.9999 1.OOO2 1.0003 1.0003 0.9999 0.9999 0.9998 0.9998 0.9997 
0.9996 0.9997 0.9996 0.9999 1.0001 1.0001 1.0002 1.0002 1.0003 1.0001 1.0000 0,9999 
0.9999 0.9999 0.9999 0.9999 0.9999 1.0000 0.9999 0.9999 1.0001 1.0002 2.0000 0.9997 
0.9998 0.9998 0.9999 0.9996 1.0000 1.OOOO 1.0003 1.0002 1.0003 1.0001 1.ooO1 0.9999 
0.9999 0.9996 0.9998 1.0000 1.0001 1.0CO2 1.0001 1.0001 1.0000 1.0000 0.9998 0.9997 

0.9998 0.9996 0.9999 1.0000 1.0002 1.0003 1.0001 1.0000 1.0000 1.0002 0.9998 0.9995 
0.9995 0.9996 0,9995 0.9997 0.9999 0.9997 0.9998 0.0999 0.9999 0.9995 0.9994 0.9994 
0.9994 0.9995 0.9995 0.9994 0.9996 1.0000 lo0000 0.9996 1.0000 0.9997 0.9995 0.9995 
0.9996 0.9995 0.9996.0.9998 1.0003 1.0000 1.0000 1.0001 1.0000 0.9998 0.9998 0.9993 
0.9993 0.9993 0.9992 0.9993 0.9995 0.9995 0.9997 0.9996 0.9997 0.9994 0.9993 0.9993 

0.9992 0.9993 0.9993 0.9992 0.9995 0.9696 0.9996 0.9996 0.9994 0.9993 0.9996 0.9993 
0.9993 0.9993 0.9993 0.9994 0.9996 0.9996 0.9996 0.9998 0.9998 0.9997 0.9994 0.9995 
0.9993 0.9993 0.9994 0.9994 0.9997 0.9997 1.0000 0.9997 0.9998 0.9998 0.9996 0.999E 
0.9994 0.9994 0.9994 0.9995 0.9998 0.9999 0.9997 0.3998 0.9997 0.9996 0.9994 0.9994 
0.9992 0.9992 0.9990 0.9991 0.9998 0.9998 0.9997 0.9996 0.9995 0.9993 0.9994 0.9993 

M W  

. . 0231 
22E 
23€ 
231 
23: 

23E 
232 
231 

00234 
31 . E  

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

I .  020: 
21c --- 
--- 

1.021: 
28.t 

0.9997 --. 
0.9994 
0.999: 
0.9994 
0.9995 
c.999: 

0.9991 
1. OOO( 
0.999E 
1. 000( 
0.999< 

1 . ooa 
0.999i 
0.999f 
0.999t 
0.999: 

0.9994 
0.999! 
0.999( 
0.999f 
0.9994 

- 
Max. Min. 

L . 0242 1.0206 
245 205 
248 221 
245 197 
247 199 

251 216 
243 202 
245 201 

1.C260 

1 .O197 

1 0235* 1.02031 
241* 1874 
226* 1664 

239* 168' 
233 154 
234 153 
229* 18oC 

231* 1451 

1 . 0241 

1.0145 

1.0012 0.9990 
1 . 0002* 0.99881 

L.0005 0.9989 
l.GO00 0.9990 
1.0004 0.9990 
1,0009 0.9989 
1.0007 0.9991 

1.0009 0.9992 
1.0011 0.9993 
1.0007 0.9992 
1.0008 0.9991 
1.0007 0.9985 

1.0008 0.9992 
1.0011 0.9989 
1.0006 0.9989 
1.0008 0.9992 
1.0001 0.9908 

1 . 0005 0.9987 
1.0002 0.9987 
1.0007 0.9989 
1.0005 0.9991 
1.0002 0.9988 

*Obserwtions f o r  the year a r e  incomplete; extremes are fo r  the months shown. 
N w 



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

uax. 
Mean 
Yeanuin 
Yin . 

ro 
P 

O.9C98 0.9996 1.C.OOK 1.CCOI. 1.CC04 l.CCO6 1.0005 1.0C06 1.0006 Cos899 1oCJCOO O.9CgC 
0.99?6 0.9094 C.9596 0.9996 1.CG00 1.0001 1.0001 1 .COO1 1.0001 0.9998 (?.$E96 0.3097 
0.9989 0.9988 0.9389 0.95dC; 3,9992 0.9992 C.9992 0.9991 0.9990 0.9088 0.P9CG C.C.3CI 
C.9986 C.F.CG€ C.CJ9OE C.C;988 0.95Ci9 C.5986 C.9389 0,9989 0.9989 0.9983 C.9985 C.998C 

*@bservatior.s for the year are incomplete; extremes are for tk.6 months shown. 

Year 

194: 
194E 

Density 
Sal inity 

Uean 

Uax. 
Yean Yax. 
Uean Yin. 
Yin  . 

1951 
1952 

1947 
1348 
194s 

195C 
1951 
1352 

Yean 
Density 
Sal in i ty  

Max. 
YeanUax. 
Yean Yin. 
Yin. 

1943 
13-14 
1945 

1343 
1949 

195c 
1951 
1952 

-- 

lean 
Density 
Sal in i ty  

lax. 
leanMax. 
lean Yin. 
l i n  . 

1047 
194E 
1045 

195( 
1951 
195: 

Mean 
Dens 1 t y 
Sal in1 tj 

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

PHILADELPHIA, PA. -Continued 
0.C991 O.?991 0.9991 0.3995 0.9!?94 0.9995 0.9995 0.9996 0.9995 0.9993 0.9992 
0.9992 0.9994 0.9994 0.9996 C.9997 0.9?S90 0.9998 0.9999 0.9997 0.9995 0.9996 

0.0992 
O.SC96 

0.9994 0.9694 O.99?5 0.CPSG G.9O96 0.9S99 0.8999 0.9998 0.9998 0.9997 0.9996 0.9995 
C.3 0.3 0.4 0.6 0.3 0.9 0.9 0.8 0.9 0.7 0.6 0.4 

1.0002 1.0002 1.0002 1.C005 1.0008 1.0C12 1.0009 1.0011 1.0011 1.0009 1.0005 1.0004 
0.9997 0.9997 0.9997 0.9999 1.0002 1.0004 1.0003 1.0004 1.0003 1.0002 0.9999 0.9997 
0.9992 COB992 0.0992 0.9993 0.9993 0.9?94 0.9994 0.9993 0.9994 0.9992 0.9992 0.9992 
0.9989 0.9985 0.9989 0.5988 G.C.86'3 C.9C90 0.9988 0.9990 0.9989 0.9987 0.9987 0,9989 

KIPTOPEKE BEACH, VA. 
--- --- --- --- --- --- 1.0196 1.0211 1.3199 1.0197 --- --- 

1.0194 1.0182 1.0176 1.0162 1.0152 1.0167 1.0180 1.0191 199 195 196 193 

CAPE CHARLES (town), VA. 
--- --- --- -- - --- --- 1.0171 1.0175 1.0178 1.0179 1.0177 1.0171 

1.0166 1.0169 1.0167.1.0158 1.C145 1.0150 168 167 174 167 177 159 
148 141 143 145 153 164 171 171 179 188 182 182 

179 174 163 155 157 168 175 182 182 175 171 153 
146 148 144 142 147 154 168 172 179 186 173 175 
162 148 141 140 130 i47 162 174 176 168 --- 

1.0160 1.0156 1.C.152 1.0148 1.0146 1.C157 1,0169 1.0174 1.0178 1.0177 1.0176 1.0168 
22.0 21.4 20.9 20.4 20.1 21.6 23.1 23.8 24.3 24.2 24.1 23.0 

1.0188 1.0136 1.0191 1.0175 1.0183 1.Q198 1.0199 1.0195 1.0200 1.0209 1.0208 1.0204 
1.0172 1.0175 1.0180 1.0164 1.0169 1.0175 1.G190 1.0189 1.0193 1.0192 1.0197 1.C183 

1.C133 1.C124 1.C124 1.0109 1.0101 1.C124 1.0136 1.0150 1.G150 1.0154 1.0152 1.0137 
?.e149 1.0138 l.Cl34 1.G130 1.0122 1.0135 1.0146 1.0154 1.~160 1.0163 1.0160 1.0156 

OLD POINT COMFORT, VA. 
--- 1.0167 1.0166 1.0170 --- --- --- - -- --- --- --- --- 

1.C159 1.0157 1.0117 1.0125 1.0144 1.0145 l.Glb4 1.01E2 1.C169 153 167 157 
144 148 1.34 150 144 144 138 130 141 136 153 --- 
--- 121 113 107 120 129 155 149 154 147 146 102 
105 097 113 113 111 136 142 145 143 159 140 151 

156 134 1Z.5 138 129 131 154 162 154 147 162 144 
144 134 119 105 118 120 143 152 158 164 156 157 
127 1C8 103 112 107 130 149 167 161 157 160 141 

1.0i3E 1.C128 1.0120 1.0121 1.G125 1.C134 l.Cl49 1.0155 1.0164 1.C154 1.0156 1.C146 
19.1 17.8 16.7 16.5 17.4 18.6 2C.5 21.3 21.2 21.2 21.4 20.1 

1.0175 1.0108 1.ClGC 1.0166 1.015C 1.0163 1.C18S 1.C192 L.Cl06 1.G100 1.0100 1.0186 

1.0118 1.CO96 I.ClO1 1.OGtO 1.C101 l.Dl@& 1.01.32 1.C14C 1.0131 1.0138 1.C13C- l.GllC 
1.015t 1.G155 1.C14i 1.0141 1.0150 1.G163 1.C165 1.0160 1,C171 

1.bc86 1.005S 1.0086 1.CJ045 1.C066 1.0C92 1.0111 1.0106 1.0110 1.c116 1.0119 1.0029 

1,0169 1.0168 1.0166 

RICHMOND, VA. 

--- --- c.9!?90 0.9091 c.g?C; 0.9594 c.<4??2 0.9994 C.9994 cJ.9094 0.9990 cog992 
C.PF.91 0.9990 0.9990 0.9991 @.9?9j C.QC95 0.9095 0.?994 0.9992 C.9090 0.9991 0.9"C 
0.9690 C.9989 0.9093 0.9997 G.9993 0.9995 0.9997 C.9995 0.39C3 0.9933 C.9992 0.9992 

G.5992 0.9990 0.999G 0.9994 0.9097 G.9097 C.9098 6.9997 G.9C96 0.9995 0.9594 C-99'35 
C.SXj5 C.0092 C.59S5 G.9597 O.SCO9 1.COOC 1.COb1 0.9099 0.9999 0.9095 0.9093 0.oSF.E 
G.9994 0.9553 @.99?1 0.9594 G.9598 C.9995 0.9997 0.9999 0.9995 0.9992 0.9091 0.9991 

C.9992 0.9991 C.9992 C.9993 0.9996 0.99'26 0.9997 0.9996 0.9995 C.?993 0.0992 G.999: 
C.0 0.0 0.0 0.2 0.6 0.6 0.7 0.6 0.4 0.2 0.0 0.2 

Means 

3.399: 
3.999( 

3.999' 
0.7 

--. 
1.013: 

--. 
1.0161 

161 

17( 
16: --. 

. 016; 
22.4 

--. 
1.015; --. 

--. 
13( 

14! 
13! 
13! 

1 .@ld_I 
19 0 :  

-- 
CJ. 999 
0.999 

0.59s 
(2.99s 
0.999 

0.999 
0.3 

Max. Min. 

1.0003 C.0987 
1.0007 G.C.991 

1.0012 

G.9985 

1 .@234* 1.0156* 
240 095 

1 . @208* 1.01 54* 
196 115 
199 124 

200 137 
209 118 
196* 101* 

1.0209 

1.0131 

..0186+1.0143* 

169* 106+ 

174* 029+ 
180 074 

175 104 
188 086 
178 058 

192 oca 

1.019; 

1.0029 

0.0963* C.OCD5f 
1.CCO1 0.9066 
1.C003 6.9986 

1.GCC;G C.GD&8 
1.CCOS O.PO6e 
1. (:c@6 c. 9083 

1. OCOG 

G. c0e3 



Table 1. Density of Sea Water - Contirrue& 
Meansand Extremes 

Y W  

195( 
1951 
1952 

Yean 
Density 
Sal in i ty  

yax. 
MeanYax. 
Mean Yin . 
Yin . 

1944 
194: 
194i 
1947 
194E 
1945 
195C 
1951 
1952 

Density 
Yefm 

Sal inity 

Max. 
Mean Max. 
Mean Yin. 
Yin . 

1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1940 
1945 

195C 
1951 
1952 

lean 
Density 
Sal inity 

lax. 
leanMax. 
dean Yin. 
( i n .  

194: 
1946 
1341 
194f 
1945 

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

GLOUCESTER POINT, VA. 

--- --- --- --I --- 1.0133 1.0151 1.0155 1.0152 1.0145 1.0164 1,0148 
1.0143 1.C134 1.0124 1.0119 1.0120 131 147 152 156 163 159 157 

142 124 1 2 1  114 108 126 134 160 156 155 155 142 

100142 1,0129 1.0122 1.0116 1.0114 1.0130 1.0144 1.0156 1.0155 1.0154 1.0159 1.0149 
19.6 17.9 17.0 16.2 16.0 18.0 19.9 21.4 21.3 21.2 21.8 20.5 

1.0158 1.0143 1.0141 1.0133 1.0137 1.0155 1.0162 1.0186 1.0201 1.0170 1.0103 1.0170 
1.0157 1.0140 1.0136 1.0123 1.0133 1.0149 1.0159 1.0169 1.0175 1.0163 1.0176 1,0163 
1.0122 1,0116 1.01% 1.0113 1.0129 1.0149 1,0145 1.0145 1.0140 1.0126 
1.0114 1.0111 1.0100 1.0087 1.0074 1.0104 1.0118 1.0148 1.0142 1.0132 1.0123 1.0121 

1.0098 1.0092 

WASHINGTON, D.C. 

0.9994 0.9994 0.9994 0.9993 0,9997 0.9996 0.9997 0.9997 0.9997 0.9996 0.9995 0.9995 
0.9993 0.9994 0.9994 0.9996 0.9994 0,9995 0.9993 0.9994 0.9994 0.9992 0.9991 0.9989 
0.9987 0.9988 0.9988 0.9989 0.9991 0.9994 0.9994 0.9994 0.9993 0.9992 0.9991 0.9990 
0.9988 0.9987 0,9988 0,9992 0.9995 0.9996 0.9996 0.9997 0.3995 0.9994 0.9992 0.9990 
0.9990 0.9990 0.9994 --- --- --- 0.9998 0.9997 0.9997 0.9993 0.9992 0,9992 
0.9392 0,9992 0.9993 0.9993 0.9996 0.9999 0.9998 0.9998 0.9995 0.9995 0.9993 0.9993 
0.9992 0.9992 0.9992 0.9993 0.9999 0.9998 0.9999 0.9999 0.9997 0.9996 0.9995 0.9995 
0.9994 0.9995 0.9996 0.9996 0.9998 0.9997 0.?999 0.9998 0.9997 0.9996 0.9996 0.9995 
0.9995 0.9995 0.9996 0.9997 0.9997 0.9998 0.9998 0.9997 0.9996 0.9996 0.9997 0.9994 

0.9992 0.9992 0.9993 0.9994 0.9996 0.9997 0.9997 0.9997 0.9996 0.9994 0.9994 0.9993 
0.0 0.3 0.2 0.3 0.6 0.7 0.7 0.7 0.6 0.3 0.3 0.2 

0.9998 0.9998 1.0005 1.0002 1.0008 1.0010 1.0005 1.0007 1.0007 1.0005 0.9999 0.9999 
0.9995 0.9995 0.9998 0.9997 1.0003 1.0003 1.0001 1.0003 1.0000 0.9998 0.9997 0.9996 
0.9989 0.9989 0.9990 0.9990 0.9992 0.9992 0.9993 0.9993 0.9991 0.9992 0.9991 0.9990 
0.9985 0.9985 0.9986 0.9987 0.9989 0.9990 0,9990 0.9990 0.9985 0.9989 0.9987 0.9986 

SOLOMONS, MD. 

..0093 1.0094 1.0084 1.0074 1.0082 1.0089 1.0099 1.0097 1.0103 1.0108 1.0122 1.0108 
107 

124 
099 
137 
07 7 
118 

120 
07 0 
118 
117 
07 5 

113 
07 9 
097 

101 

127 
108 
132 
078 
126 

122 
082 
106 
114 
069 

09 6 
069 
075 

06 3 

--- 
108 
117 
06 9 
114 

083 
07 4 
105 
100 
066 

107 
082 
074 

--- 
066 
086 
08 8 
067 
085 

067 
07 9 
091 
069 
067 

074 
07 4 
056 

05 9 

062 
093 
092 
061 
069 

076 
086 
079 
066 
070 

07 6 
063 
064 

078 

071 
106 
079 
054 
083 

06 5 
056 
063 
07 0 
080 

086 
080 
062 

088 

087 
107 
096 
077 
09 9 

071 
064 
075 
082 
085 

08 8 
06 7 
077 

101 

OF8 
112 
105 
004 
100 

06 6 
079 
078 
081 
095 

098 
090 
089 

108 

108 
124 
106 
107 
109 

084 
097 
093 
093 
111 

102 
107 
090 

117 

116 
136 
113 
128 
120 

083 
110 
102 
112 
124 

108 
114 
106 

123 

120 
136 
105 
123 
132 

090 
116 
118 
122 
1 2 3  

113 
122 
114 

--.. 
109 
140 
093 
11 6 
130 

073 
119 
120 
104 
131 

081 
117 
095 

1.0103 1.0100 1.0089 1.0074 1.0073 1.0075 1.0095 1.0092 1.0103 1.0113 1.0119 1.0110 
14.5 14.1 12.7 10.7 10.6 10.8 12.2 13.1 14.5 15.8 16.6 15.4 

1.0145 1.0139 1.0130 1.0121 1.0111 1.0117 1.0117 1.0125 1.0133 1.0143 1.0142 1.0148 
1.0113 1.0109 1.0102 1.0092 1.0085 1.0088 1.0094 1.0102 1.0111 1.0121 1.0126 1.0120 
1.0091 1.0088 1.0071 1 . 0 5 8  1.C057 1.0061 1.0077 1.0082 1.0094 1.0105 1.0111 1.0098 
1.0046 1.0054 1.0043 1.0037 1.0039 1.0033 1.0054 1,0055 1.0076 1.0080 1,0086 1.9)060 

CAMBRIDGE, MD. 

--- 1.0039 l.CO54 1.0058 1.0057 1.0043 

082 078 076 075 067 060 057 057 066 080 094 093 
060 063 076 062 050 046 051 045 065 082 082 063 
049 042 043 044 050 058 062 068 083 092 095 096 

--- --- --- --- --- --- 
1.0039 1.0048 1.0052 1.0053 1.0054 1.0053 1.0041 048 067 079 085 086 

--. 
1.014: 

13( 

1 . 013! 
19.: 

>.999! 
>.999: 
1.9991 
1.999: 

).999! 
1.999f 
>.999t 
1.999f 

>.999! 
0.4 

--. 

. . 0096 --- 
--- 
113 
105 

107 

083 
086 
096 
094 
092 

096 
09c 
082 

L.009E 
13.: 

088 

--. 
1.005: 

074 
062 
06 f 

Max. Min. 

1.0193* 1.01 1s 
170 ll? 
201 074 

1.0201 

1 . 0074 

1.0007 0.9988 
1.0006 0.9986 
1.0000 0.9985 
1.0005 0,9985 
1.0007* 0.998W 
1.0010 0.9989 
1.0007 0.9990 
1.0006 0.9992 
1.0007 0.9992 

1.0010 

0.9985 

1.0127 1.0064 
131* 

139* 
148 
145 
135 
136 

129 
123 
126 
127 
137 

128 
126 
119 

1.0148 

041* 

042* 
06 5 
06 8 
033 
04 7 

045 
040 
044 
039 
046 

050 
049 
037 

1.0033 

1.0066*1.0025* 
092 029 
102 041 
095 006 
104 033 

*Cbservaticns for the year are incomplete; extremes are f o r  the mcntt.s shown. 



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

Y W  

135C 
1951 
1852 

dean 
Density 
S a l i n i t y  

M a x .  
Uean Yax. 
Mean Min. 
Uin . 

1947 
1348 
1949 

195C 
1951 
1952 

Uean 
Density 
S a l i n i t y  

d f u  . 
dean Max. 
dean Yin - 
Uln. 

1914 

1915 
1916 
1917 
1318 
1313 

192C 
1921 
1922 
1923 
1924 

1925 
1.26 
1327 
192E 
192s 
193C 
1531 
1932 
1339 
1234 

1335 
133C 
1937 
193E 
1935 
134C 
1341 
1342 
1942 
1944 

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

CAMBRIDGE. MD. -Continued 

1.0097 1.0090 1.0083 1.0073 1.0063 1.0064 1.0054 1eC071 1.0079 1.0088 1.0095 1.0080 
070 060 060 058 057 064 069 072 079 084 086 075 
064 045 048 042 041 0413 059 056 066 073 081 073 

1.0066 1.0061 1.0063 1.0058 1.0055 1.0056 1.0058 1.0057 1.0070 1.0080 1.0084 1.0076 
9.7 C.9  9.3 8.6 8.2 8.4 8.6 8.5 10.2 11.5 12.0 11.0 

1.0105 1.0093 1.0093 1.0084 1.W79 1.0075 1.0076 1.0081 1.0091 1.0103 1.0102 1.0104 
1.0080 1 . ~ 0 7 2  1.C072 1.0067 1,0063 i.cxx3 1.0064 1.0065 1.0078 1.0090 1.0091 i.oo8a 
1.0046 1.0047 1.0052 1.0046 1.0044 1.0G47 1.0049 1.0048 1.0058 1.0070 1.0067 1.9062 
1.0006 1.0018 1.0037 1.0023 1.0027 1.0039 1.0033 1.0025 1.0041 1.0052 1.0050 1.0023 

ANNAPOLIS, MD. 
1.0079 1.0064 1.0080 1.0037 1.0037 l.QC25 1.0040 1.0043 1.0057 1.0076 1.0092 1.G093 

094 092 055 029 035 044 053 054 066 092 098 081 
032 043 053 050 041? 050 061 067 086 099 111 103 

064 071 074 044 051 049 055 068 078 093 097 047 
051 037 043 036 040 060 058 063 079 090 102 089 
067 047 056 033 042 042 057 059 062 089 098 074 

1.0064 1.0059 1.0061 le0030 1.0041 1.0045 1.0054 1.0059 1.0071 1.0090 1.0100 1.0081 
9.4 8.9 9.0 6.0 6.4 6.9 8.1 8.8 10.3 12.8 14.1 11.6 

1.0006 1.0106 1.0089 1.0063 1.0058 1.0065 1.0077 1.0083 1.0095 1.0107 1.0113 1.0114 
Lac080 1.0074 1.0075 1eOC52 1.0052 1.0056 1.0061 1.0069 1.0082 1.01G1 1.0108 1.G092 
1.0042 1.0036 1.0038 1 e C 0 2 2  1.0029 1.0034 1.0048 1.0051 1.0059 1.0080 1.0083 1.0064 
1.0008 1.0013 1.0013 1 . G G l l  1.0016 1.0021 1.0028 1.0036 1.0044 1.0066 1.0063 1.0035 

. 0076 

06 5 
050 
06 2 
059 
062 

06 3 
050 
061 
080 
042 

06 9 
083 
063 
043 
070 
050 
123 
07 8 
070 
063 

062 
066 
05 0 
05 9 
07 7 
102 
078 
096 
03 5 
08 6 

.0053 1,0062 

050 074 
050 059 
061 047 
056 026 
080 060 

067 041 
058 035 
069 046 
074 050 
048 --- 
043 031 
068 053 
044 042 
043 050 
080 044 
062 046 
122 125 
061 075 
070 060 
078 062 

064 043 
051 023 
058 063 
052 050 
053 033 

100 092 
085 080 

. 102 073 
046 033 
094 071 

BALTIMORE. MD. 

.0024 1.0026 1.0042 1.0051 1.0058 1.0066 .0089 1.0099 1.0100 

074 
031 
031 
03 2 
046 

01 4 
02 6 
03 0 
02 8 
01 5 

050 
045 
03 4 
032 
023 

03 9 
06 7 
043 
030 
040 

042 
01 3 
053 
042 
030 

03 1 
045 
051 
040 
053 

06 1 
02 6 
045 
03 0 
031 

022 
031 
02 8 
03 6 
01 4 

056 
048 
03 6 
024 
01 2 

049 
051 
03 7 
02 3 
03 9 

04 5 
01 7 
02 6 
04 8 
035 
02 9 
07 0 
049 
01 9 
02 4 

052 
02 5 
03 9 
02 3 
01 8 

036 
040 
02 5 
03 3 
009 

05 0 
059 
027 
027 
022 

066 
041 
03 6 
042 
044 

049 
035 
02 8 
050 
042 

03 7 
069 
040 
01 3 
043 

047 
01 9 
02 4 
03 8 
02 8 
045 
047 
021 
053 
01 0 

051 
064 
043 
01 4 
03 7 

058 
054 
056 
051 
048 

042 
051 
048 
052 
052 

053 
059 
058 
03 0 
043 

041 
02 3 
03 2 
047 
03 5 
036 
04 9 
042 
057 
02 6 

058 
065 
047 
02 0 
050 

065 
062 
065 
053 
053 

044 
063 
049 
055 
062 
064 
081 
057 
050 
053 

048 058 
051 057 
047 070 
053 062 
049 055 

059 064 
063 073 
050 060 
057 079 
043 040 

071 077 
061 060 
071 064 
038 049 
062 065 

083 106 
083 086 
076 081 
047 059 
058 070 

061 070 
068 077 
064 079 
070 083 
081 083 
079 081 
085 093 
069 070 
082 101 
078 037 

067 
06 6 
06 3 
06 2 
058 

063 
073 
072 
08 7 
062 

072 
043 
045 
059 
063 

125 
094 
068 
071 
069 

072 
082 
057 
084 
08 9 

080 
100 
058 
078 
104 

076 
071 
077 
06 7 
w 7  

053 
064 
082 
074 
062 

081 
03 5 
034 
0 6 5  
061 

124  
091 
07C 

06 E 

073 
07 8 
05s 
078 
1OC 

0 6 7  
l O €  
052 
08 e 
097 

068 

Means 

. . 007! 
07: 
05 f 

..006! 
9.6 

. .006( 
06f 
06t 

06t 
06 I 
06 ( 

. .00G' 
9.4 

. 0062 

060 
044 
050 
047 
047 

047 
051 
043 
059 --- 
053 
057 
046 
03 9 
049 
07 3 
083 
062 
05 3 
057 

056 
052 
053 
06C 
061 

079 
06 4 
052 
07C 

068 

Max. Min. 

1.01 35 1.0057 
103 043 
087 023 

1.0105 

1.0006 

1.0101 1.0011 
106 010 
118 008 

111 026 
137 019 
137 021 

1 .0113 

1.0008 

.Ol09 1.0013 

108 
077 
083 
079 
090 

07 9 
080 
08 7 
08 9 
067* 

096 
094 
081 
071 
088 
132 
132 
090 
080 
084 

08 9 
089 
091 
093 
105 
115 
111 
126 
107 
118 

02 1 
01 4 
02 0 
01 2 
01 3 
01 1 
01 7 
013 
01 9 
007* 

01 4 
026 
01 6 
009 
008 

02 8 
022 
025 
01 5 
026 

024 
006 
01 6 
028 
01 6 

01 5 
02 8 
024 
01 2 
01 7 

10 
W 



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

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

BALTIMORE, MD. -Continued 
1.0078 1.0095 1.0033 1.0023 1.0031 1.0028 1.0029 1.0030 1.0046 1.0040 1.0044 1.0043 

040 049 029 041 047 025 028 039 048 072 078 074 
068 053 072 042 038 023 028 027 040 068 073 081 
085 081 061 022 032 037 045 046 072 086 081 070 
034 039 045 042 032 044 048 061 079 088 095 080 

050 063 062 037 035 029 040 061 061 075 073 037 --- 039 048 064 075 . 083 --- 033 033 --- --- --- 
052 038 045 024 033 030 036 047 053 078 074 066 

1.0065 1.0064 1.0054 1.0036 1.0035 1.0036 1.0042 1.0049 1.0063 1.0073 1.0074 1.0071 
9.6 9.4 8.1 5.9 5.6 5.8 6.6 7.5 9.3 10.6 10.7 10.3 

1.0126 1.0130 1.0132 1.0114 1.0036 1.0082 1.0069 1.0090 1.0104 1.0128 1.0132 1.0127 
1.0077 1.0078 1.0072 1.0051 1.0045 1.0046 1.0049 1.0059 1.0073 1.0081 1.0083 1.0082 
1.0051 1.0049 1.0036 1.0024 1.0026 1.0027 1.0035 1.0040 1.C951 1.0062 1.0064 1.0059 
1.0019 1.0014 1.0007 1.0006 1.0008 1.0007 1.0007 1.0014 1.0023 1.0027 1.0026 1.0004 

DIAMOND SHOAL LIGHTSHIP 
--- -e- --- --- 1.0272 1.0274 1.0261 1.0247 1.0239 --- --- 1.0255 --- --- 1.0236 1.0242 239 244 256 267 260 1.0249 1.0247 267 

w 
0 

hkam 

1.0043 
048 
051 
060 
057 

052 

048 
c-- 

1.0055 
8.2 

--- --- 

1945 
1346 
1947 
1948 
1949 

1950 
1951 
1952 

Yean 
Densi ty  
Sal fnl tg 

Max. 
Mean Max. 
Mean Yin. 
Yin . 

1923 
1924 
1925 
1928 
1927 
192E 

Mean 
Dens i ty  
Sal i n 1  t g  

Max. 
Mean-. 
Mean Yln . 
Yln . 

1.0262 1.0262 1.0256 1.0258 1.0264 1.0265 1.0264 1.0265 1.0257 1.0260 1.0258 1.0259 
35.3 35.3 34.5 34.8 35.5 35.7 35.5 35.7 34.5 35.0 34.8 34.9 

1.0284 1.0283 1.0280 1.0281 1.0294 1.0290 1.0234 1.0293 1.0287 1.0285 1.0288 1.0286 
1.0280 1.0273 1.0276 1.0279 1.0234 1.0282 1.0281 1.0284 1.0278 1.0281 1.0283 1.0276 
1.0232 1.0234 1.0227 1.0225 1.0240 1.0237 1.0237 1.0238 1.0235 1.0230 1.0237 1.0240 
1.0224 1.0222 1.0215 1.0207 1.0222 1.0200 1.0204 1.0221 1.0222 1.0199 1.0217 1.0231 

194e 
1947 
194C 
194s 

195( 
1951 
195: 

lean 
Densl ty  
S a l i n i t S  

yax. 
Yean Max. 
Yean Yln. 
Yln. 

132; 
192: 
1924 

192! 
192t 
192: 
1Q2t 
192s 

1.0261 
35.1 

1.0254 1.0264 268 260 266 277 276 275 274 269 266 272 
267 258 260 262 273 275 272 271 262 270 266 245 
259 259 249 253 272 253 255 265 252 253 254 255 
270 268 268 271 --- --- --- --- --- --- --- --- 

1.0268 
265 
257 --- 

SOUTHPORT. N.C. 
--- --- 1.0141 1.0145 1.0114 1.01Q6 1.0093 1.0114 1.0145 1.0146 1.0164 1.0173 

1.0113 1.0169 125 098 177 204 165 180 138 147 119 1.10 
132 064 091 121 171 159 197 200 224 194 155 103 
135 126 136 151 126 161 138 165 132 193 165 183 

163 170 153 190 161 182 loo 168 la8 203 204 187 
193 195 172 145 191 219 200 184 223 234 208 188 
183 133 089 137 159 199 219 202 171 206 2% 177 

1.0153 1.0143 1.0130 1.0141 1.0157 1.0181 1.0159 1.0173 1.0174 1.0189 1.0174 1.0164 
21.0 19.7 18.0 19.5 21.6 24.7 21.8 23.7 23.8 25.8 23.8 22.5 

1.0249 1.0255 1.0256 1.0238 1.0251 1.0252 1.0252 1.0265 1.0260 1.0268 1.0256 1.0255 
1.0240 1.0230 1.0237 1.0225 1.0230 1.0237 1.0225 1.0246 1.0248 1.0250 1.0249 1.0243 

1.0016 1.0000 1.0015 1.0009 1.0026 1.0025 1.0001 1.0021 1.0021 0.9991 1.0030 1.0009 
1.0067 1.0057 1.0051 1.0045 1.0075 1.0109 1.0081 1.0076 1.0100 1.0083 1.0089 1.0084 

CHARLESTON (Customhouse Wharf), S.C. t 
1.0239 1.0227 1.0203 1.0208 1.0219 1.0211 --- --- 1.0217 1.0222 1.0224 1.0220 

203 208 207 197 209 206 1.3219 1.0214 200 220 237 226 
206 201 199 171 198 220 220 208 207 134 198 210 

184 158 195 212 233 237 233 243 250 252 244 238 
214 179 174 187 216 224 228 234 241 249 247 246 
245 244 240 240 249 248 239 198 217 234 240 244 
240 232 182 198 197 222 214 210 169 162 215 227 
219 191 170 196 210 210 215 224 222 211 217 211 

--- 
L .014E 

151 
151 

172 
196 
172 

1.0162 
22.2 

--- 
1 .021i 

19E 

22: 
22( 
23f 
20: 
2 Of 

Max. Min. 

.e0105 1.0014 
093 018 
093 011 
095 014 
102 004 

083 019 
089* 015t 
096 013 

..0132 

1 0004 

..0285*1.0221* 
293* 19% 
286 229 
294 224 
291 213 
281* 227* 

..0294 

1.0199 

1.0240+ 1 . 002@ 
260 018 
260 000 
249 016 

268 0.9991 
256 1.0009 
256 015 

1.0268 

0.9991 

1 0244* 1 0189 
249 184 
240 023 

258 130 
255 147 
257 181 
248 070 
240 143 

*Observations f o r  t he  year  a r e  incomplete; extremes a r e  f o r  t h e  months shown. 
fA d i s t i r s t  chance i n  t h e  d e n s i t y  of t h e  water  i n  Char les ton  Harbor took place when t h e  hydro-e lec t r ic  

p l m t  near  Moncks Corner, S. C. began d i v e r t i n g  l a r p  q u a n t i t i e s  of  w R t e r  fram t h e  Santee River i n t o  t h e  
Cooper River. 
\:arch 1042. 
been separa ted  a t  t h e  end of February 1942 and are presented as two s e r i e s .  

The p l a n t  began ope ra t ion  i n  January 1942 b u t  d id  not  reach n v e r a p  product ion hi 'ore 
Since l i e h t e r  d e c s i t i o s  havo p e r s i s t e d  under t h e  changed condi t ions ,  t h e  observa t ions  have 



193C 
1331 
1932 
1933 
1934 
1935 
1936 
1937 
1338 
1939 
134C 
1241 
1942 

Mean 
Density 
Salinity 

uax. 
Uean Max. 
Yean Yin . 
Uin . 

1342 
1943 
1944 

1945 
1943 
1947 
1948 
1349 

1950 
1951 
1952 

1951 
1952 

1961 
1952 

1951 
1952 

134C 
1941 
1942 
1945 
1944 
1545 
1946 
1941 
194E 
1945 

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

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

CHARLESTON (Customhouse Wharf), S.C. t - Continued 
1.0202 1.0199 1.0209 1.0195 1.0218 1.0229 1.6230 1.0245 1.0246 1.024.2 1.0241 1.0238 

227 228 226 213 228 242 241 249 247 248 253 254 
250 243 240 246 243 222 221 240 229 217 206 219 
216 188 191 2113 229 240 233 233 107 222 227 236 
240 285 239 242 243 241 251 253 240 237 241 236 
235 234 239 245 245 246 225 214 175 211 228 235 
223 201 191 134 195 229 237 2.78 239 225 217 223 
218 187 192 199 2043 220 228 226 211 224 230 230 
222 230 234 238 239 236 241 240 244 23d 239 243 
243 237 185 214 228 222 226 220 235 244 245 245 
241 227 215 222 234 241 242 218 216 234 245 241 
238 242 236 224 243 240 168 194 214 235 24c) 225 
200 205 --- --- --- --- --- --- --- --- --- --- 

1.0224 1.0214 1.0208 1.0212 1.0224 1.0229 1.0226 1.0227 1.0221 1.0223 1.0232 1.0232 
30.3 29.Q 28.2 29.E 30.3 31.0 30.6 3007 29.9 3@.2 31.4 31.4 

1.0264 1.0251 1.0240 1.0252 1.0256 1.0255 1.9259 1.0260 1.0264 1.0269 1.0256 1.0260 
1.0240 1,0232 1.0225 1.0228 1.0238 1.024; 1.0243 1.0245 1.0241 1.0241 1.0242 1.02C4 
L.0210 1.0194 1.013 1.0137 1.0207 1.0213 1.0204 1.0202 1.0189 1.0203 1.0219 1.0218 
1.0150 1.0130 1.0143 l.CJ.46 1.0161 1.0159 1.0088 1.C160 1.0070 1.3023 1,OlYO 1.0173 

CHARLESTON (Customhouse Wharf), S.C. - Second Series t 
-a- --- 1.0144 1.0139 1.C142 1.01M 1.C163 l.C1?5 1.G154 1.0166 1.@1136 1.0135 

l.CL21 1.C109 131 093 009 117 112 121 137 154 138 155 
14? 117 084 085 086 110 114 116 135 132 153 132 
128 125 118 125 127 133 113 125 100 093 123 123 
107 094 112 089 074 1@3 137 112 133 131 115 130 
132 102 101 102 1.35 129 109 123 136 154 139 106 
092 086 061 070 089 103 114 125 144 137 127 091 
078 083 085 085 076 1C2 136 113 079 100 101 112 

113 125 124 111 199 111 116 150 128 152 151 133 

162 141 0?8 079 111 111 125 151 194 123 141 129 
122 119 117 126 121 115 119 130 142 183 la8 168 

le0120 100110 1.0102 1.OlC.1 1.0104 1.0113 1.0120 1.0131 1.0130 1.0139 1.0138 1.0129 
16.7 15.4 14.4 14.2 14.6 15.9 16.7 18.2 18.0 19.2 19.1 17.9 

1.0215 1.0237 1.Q194 1.0198 1.02C5 1.0228 1.0224 1.0240 1.0246 1.0240 1.0241 1.0247 
1.0176 le0172 1.0151 1.0157 1.0156 1.0184 1.0189 1.0203 1.0205 1.0218 1.0206 1.0189 
1.0366 1.0064 1.0063 1.0059 1.0063 1.0065 1.0065 1.0073 le0070 1.0075 1.0076 1.0076 
1.0034 1.0041 1.0025 1.C029 1,0030 1.0052 1.0034 1.6035 1.0024 1.0034 1.0047 1.0030 

CAINHOY, W A N D 0  RIVER, S.C. 

--- --- 1.0104 1.0105 1.0097 1.0091 1.0109 le0127 1.0138 1.0129 --- --- --- --- --- - -- 1.0124 1.0105 1.0084 1.0064 G78 --- 
NORTH CHARLESTON TERMINALS, COOPER RIVER, S.C. 

--- --- --- --a --- 1.0007 loOOY5 1.0019 1,0028 1.0050 1.0057 100040 
e-- --- --. .-- e-- --- 1.0026 1.0017 1.0001 0.9998 1.0010 --- 

CHARLESTON (Virginia - Carolina Chemical Co. Wharf), ASHLEY R.,  S.C. 
--- --- --- --- 1.0129 1.0134 1.0131 1.0127 1.0139 1.0163 1.0172 1.0156 --- --- --- --- --- -e- 1.0150 1.0112 1.0085 1.0089 124 --- 

FORT PULASKI, SAVANNAH RIVER, GA. 
1.0114 1.0099 1.0083 1.0108 1.0122 1.0139 1.0139 1.0115 1.0101 1.0142 1.0140 1.0120 

002 115 106 115 146 160 084 148 161 168 159 137 
087 091 049 074 123 114 154 146 13s 157 168 139 --" --- 067 087 114 --- --- --- --- 156 148 147 
094 118 052 029 062 119 142 124 144 152 160 16C 
156 101 094 113 097 154 159 132 116 128 134 107 
046 067 062 054 066 098 126 139 13.5 114 114 14C 
094 082 063 052 106 110 124 145 157 130 072 074 
082 622 045 039 093 090 125 156 131 141 135 052 
G73 066 068 070 C63 095 101 116 105 104 102 116 

Means 

1.022: 
23t 
231 
21 f 
242 
22: 
217 
21 4 
237 
225 
232 
225 --- 

1.0222 
30.2 

--- 
L .0121 

1 la 
12c 
111 
120 
103 
094 

Max. Min. 

-0262 1.0166 
269 
255 
240 
259 

251 
243 
257 
2 53 
256 
255 
264* 

,254 

.0269 

135 
1.33 
122 
220 
137 
161 
192 
215 
154 
160 
08 0 
157* 

1.0023 

00240*1 OO3P 
246 050 
216 034 

206 024 
227 030 
228 049 
228 025 
211 032 

229 038 
247 061 
237 039 

. 0247 
1.0024 

, . 01 48* 1 . 0084s 
135* 054* 

.0137*0.9992+ 
076* 0,9986* 

, .0138* 1. W28* 
167* 038* 

..0231 1.0013 
237 015 
234 001 
224* 027* 
211 0.9998 
227 0.9997 
224 1.0016 
221 009 
225 004 
232 025 

?See footnobe ( t )  on page 31.  
*ObsorvPtinns f o r  the yesr are ixomplc%e; extrarnes . w e  f w  the mont'ns shovr,. W 

W 



Table 1. Density of Sea Water - Continued 
Meamand Extremes 

w 
P 

Y W  

195C 
1951 
1952 

Yean 
Density 
Salinity 

uax. 
Yean Max. 
Yean Yin. 
Yin . 

1944 

1945 
1946 
1947 
1948 
1949 

:95@ 

1952 
-1951 

lean 
Density 
Salinity 

lax. 
lean Max. 
lean Yin . 
lin . 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 

lean 
Density 
Salinity 

rLax. 
lean Max. 
lean Yin. 
lin. 

1925 
1926 
1927 
1928 
1929 

193C 
1031 
1932 

1939 

194C 
1941 
1942 
1943 
1944 

-- 

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

FORT PULASKI. SAVANNAH RIVER, GA. - Continued 

1.0116 1.0100 1.0101 1.0117 1.0134 1.0116 1.'@163 1.0159 1.0104 1.0137 1.0120 1.014C 
126 113 111 097 113 144 16% 161 173 170 165  13E 
114 115 058 044 110 141 173 178 182 163 163 14E 

1.0099 1.0092 1.0074 1.0077 1.0104 1.0124 1,0136 1.0143 1.0137 1.0143 1.0137 1.0124 
14.0 13.1 10.7 11.1 14.6 17.3 19.1 19.7 19.0 19.7 19.0 17.1 

L.0219 1.0207 1.0221 1.0208 1.0237 1.0220 1.C231 1.0234 1.0227 1.0229 1.0230 1.C21E 
1.0184 1.0164 1.0149 1.0142 1.017G 1,0199 1.C214 1.0219 1.0206 1.0207 1,0198 1.0185 
1.0047 1.0039 1.0030 1.0029 1.0047 1.0061 1,0074 1.0075 1.0073 1.0086 1.0076 1.007C 
1.0009 0.9997 0.9?98 1.0000 1.0012 1.0C30 1.0@24 1,0025 1,0032 l o w 2 5  1.0025 1.0GO4 

FERNANDINA, FLA. 
--- --- --- --- -- - 1.0219 1.G204 1.0197 1.0188 1.0185 1.0195 1.0218 

1.0203 1.0209 1.0226 1.0243 l.C;246 256 215 203 186 194 210 216 
192 195 213 218 223 228 223 206 196 169 206 221 

169 171 156 134 215 239 242 218 212 189 230 218 
199 177 193 211 216 227 236 239 193 190 216 225 

228 233 222 233 249 259 241 239 176 178 195 225 
220 220 227 247 242 254 261 260 258 221 . 214 223 

226 215 194 185 214 227 222 --- 218 140 146 153 

221 --- --- 205 230 231 245 242 225 223 234 238 

1.0207 1002(x7 1.0204 1.0210 1.G229 1.0238 1oC232 1.0226 1.0206 1.0191 3.0205 1.0215 
28.1 27.6 27.7 28.5 31.0 32.1 31.4 30.6 28.0 26.0 27.8 29.1 

Lo0254 1.0244 1.C253 1.0272 1.0270 1.0275 1.0274 1.0273 1.02'76 1.0253 1,0262 1.0250 

1.0182 1.0180 1eC171 1.0182 1.0197 1.0213 1.0195 1,0167 1.0155 1,0144 1.0171 1.0191 
.e0141 1.0147 1.0097 1,0082 1.0162 1.0173 1.0134 loco63 loco69 1.0097 1.0104 1.0112 

1.0233 1.0228 1.C.234 1.0241 1.G254 1.0261 1.0262 1.0263 1.0253 1.0237 1.0238 1.0239 

MAYPORT, FLA. 

1.0154 1.0166 1.0185 1.0221 1.0215 1.0236 1.0116 1.0096 1.0089 1.0120 1.0128 1.0150 
145 158 184 186 183 176 162 114 092 138 152 164 
182 169 139 138 169 198 118 140 150 103 110 136 

151 154 169 190 206 214 209 189 143 115 lG2 165 

141 187 183 217 241 232 206 243 175 129 109 148 
145 184 187 210 247 233 223 221 221 159 144 150 
156 160 133 154 200 207 221 227 212 143 114 161 

137 107 100 --- 184  199 188 136 160 107 --- 132 

1.0151 1.0158 1.0160 1.0189 1.0206 1.0212 1.0180 1.0171 1.0155 1.0127 1.0123 1.0151 
20.8 21.7 22.0 25.8 28.0 28.8 24.6 23.4 21.3 17.7 17.1 20.8 

1.0241 1.0246 1.0254 1.0284 1.0271 1.0274 1.0274 1.0269 1.0265 1.0256 1.0246 1,0252 
1.0231 1.0231 1.0235 1.0254 1,0258 1.0260 1.G256 1.0247 1.0249 1.0236 1.0226 1,0226 
1.0056 1 . C 0 6 8  1.0070 1.C102 1.0126 1 .013C 1.0102 1.0099 1.0062 1.0031 1.0039 1.0065 
1.0023 1.0020 1.0001 1.C053 1.0088 1.0062 1.0043 1,0029 0.9999 0.9998 1.0004 1.0020 

DAYTONA BEACH (ocean). FLA. 
--- --- -0- --- --- 1.0257 1,0262 1.0270 --- 1.C267 1.0269 --- --- --- --- --- --- 1.0271 1.0278 1.0257 272 275 -0- o-- --- --- --- -0- --- --- 271 1,0267 --- 262 1.0258 1.0265 

1.0266 271 266 273 268 271 271 268 269 226 230 --- --- 266 265 --- --- 241 251 247 --- --- --- --- 
236 231 --- 256 268 268 270 265 268 259 -0- 254 
253 251 --- --- 262 266 268 265 262 261 264 265 
267 263 263 270 --- 
-- - --- --- --- --- --- --- 272 267 254 255 258 

--- --- -e- --- --- --- --- 

257 267 269 270 271 270 269 269 265 255 259 252 
252 252 253 263 270 270 267 266 258 262 257 251 

270 269 263 271 276 274 275 269 266 260 266 262 
257 264 267 262 268 266 263 279 269 258 256 252 

248 259 260 257 271 272 271 260 269 265 266 266 

1.012t 
13! 
13: 

1.011( 
16.; 

--. 
1.021: 

2 0' 

'19: 
21 ( 

22.1 
237 

--. 

--- 
1.0214 

29.C 

. .0156 
155 
146 

167 

184 
193 
174 

1.016E 
22.6 

--- 

--. --- 
--.I --. --. 
--.I 

--I --. 
--. 

1.0264 
26( 
264 
26E 
262 

Max. Min. 

1.0232 1.G045 
229 043 
234 010 

I. 0237 

0.9997 

L .0246* 1 .COW* 

275 134 
264 155 
261* 104* 
272 Ob2 
268 147 

272 069 
276 176 
266* 063* 

1 . 0276 

1.0063 

L .0284 1,0020 
267 0.9999 
258 0.9998 
266*1.0001* 
269 009 

270 014 
274 036 
267 (330 

1.0284 

0.9998 

1 . 0274*1 . 0250, 
288* 2524 
276* 2 5 0  
2761: lee( 
279+ 191* 

280* 22ot 
274* 244* 
279* 257* 

278* 24oC 

277 244 
275 236 
276 235 
293 240 
278 222 

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



Table 1. Density d Sea Water - Cont ind 
Means arid Extremes - 

Year 

1945 
194t 
194; 
194E 
194: 

1 S 5 I  
ban 
Density 
S a l i n i t ~  

h. 
dean Ldax 
Uean Yin 
din. 

194€ 
1944; 
l 9 4 E  

1951 
1Ff.2 

1946 

1 ea0 
1041 
1942 
1943 
1944 

194: 
194€ 
1947 
194E 
194: 

195C 
1051 

Density 
Sal in i t :  

Max. 
Mean Max 
Mean Yin 
Yin. 

Mean 

1 P2f 
192; 
102t 
192< 

l 9 3 (  
1931 
1S3: 
193: 
1934 

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

DAYTONA BEACH (ocean), FLA. - Continued 

1.0256 1.0263 1.0270 1.0270 1.0272 1.0273 1.0269 1.027C 1,0264 1.0246 1.0247 1.024F 
251 246 -0- 263 270 274 272 270 260 249 246 244 
254 251 258 263 266 267 267 267 261 244 -0- 22: 
240 226 241 256 267 272 272 266 261 242 261 261 
258 244 244 247 250 256 265 26? 263 243 256 25C 

257 266 265 268 271 271 266 266 264 --- -- - --. 
1.0255 1.0256 1.0261 1.0263 1.026? 1.0269 1.0269 1.0268 1.0265 1.0253 1.0255 1.0259 

34.4 34.5 35.1 35.4 35.9 36.2 36.2 36.0 35.7 34.1 34.4 34.1 

1.0274 1.0278 1.0288 1.0286 1.0285 1.0285 1.C293 1.0278 1.0291 1.0289 1.0275 1.0272 
1.0263 1.0263 1.0269 1.0272 1.0274 1.0276 1.0275 1.0273 1.0273 1.0266 1.0264 1.0261 
1.0245 1,0248 1.0251 1.0253 1.0256 1.0262 1.0261 1.0260 1.025C 1.0236 1.0246 1.0244 
1.0215 1.0213 1.0216 1.C230 1.0241 1.0238 1.0241 1.0247 1.0234 1.0184 1.0213 1.0212 

DAYTONA BEACH (Halifax River), FLA. 
--- 
153 --- -- - --- --- 

--- 1.0096 1.0155 1.0190 1.C200 1.0161 1.0061 1.0040 1.0082 1.0125 1.0165 
1.0179 l.CI'i8 104 041 082 101 015 --- 004 W9 085 13fi --- --- --- --- --.. --- 

CANOVA BEACH, FLA. 

--- -- - --- --- --- 1.0271 1.0269 1.0269 1.0269 1.0274 1.@263 1.0265 
1.0265 1.0266 1.0267 1.0269 1,0270 271 272 27C 269 258 261 267 

PALM BEACH, FLA. 
-- - --- 1.0274 1.0274 1.0275 1.0272 1.0277 1.0273 1.0269 1.0269 1.0271 1.0271 

MIAMI BEACH, FLA. 
..0267 1.0269 1.0268 1,0270 1.0270 1.0267 1.0269 1.a69 1.0253 1.0259 1.C26C 1.0263 

266 27@ 272 269 267 269 271 279 274 276 278 --- 
27C 268 271 272 272 271 272 265 256 257 260 275 

263 e-- --- 264 267 271 266 269 261 --- 265 262 

261 263 --e 27G 267 272 271 266 266 259 259 264 

266 287 270 274 276 274 268 265 257 257 256 262 
262 266 27@ 274 277 278 269 274 266 26C 263 259 
262 265 265 264 262 262 256 256 255 241 259 257 

257 266 265 269 267 267 266 264 257 247 260 257 
2€2 261 265 265 266 268 272 271 --- --- 249 261 

--- --- 252 264 269 269 274 274 0-- 262 266 --- 
265 e-- 268 268 272 272 270 259 257 256 262 --- 

1.0263 1.0266 1.0268 1.0269 1.027C 1.0270 1.0268 1.0267 1.0261 1.0257 1.0261 1.0262 
35.4 35.8 36.0 36.2 36.3 36-3 36.0 35.9 35.1 34.6 35.1 35.Z 

1.0283 1.0282 1.0283 1.0285 1.0290 1.0303 1.0288 1.G288 1,0283 1.0281 1.0286 1.026C 
1.0271 1.0272 1.0274 1.0275 1.0276 1.0278 1.0276 1.0273 1.0269 1.0267 1.0269 1.0267 
1.0255 1.0261 1.0260 1.0263 1.0263 1.0262 1.0261 1.0269 1.0251 1.0247 1.0260 1.0252 
1.0234 1.0254 1.0238 1.0257 1.0255 1.0255 1.0247 1.0243 1.0229 1.0221 1.0217 1.0242 

KEY WEST, FLA. 

1.0272 1.0270 1.0274 1.0275 1.0272 1.0268 1.0268 1.0261 1.0264 1.0264 1.0261 1.0261 
27C 271 274 276 278 276 275 273 265 260 270 27: 
275 27'3 268 272 271 275 266 261 256 255 265 264 
261 26@ 271 274 277 272 269 274 270 258 265 25f 

258 257 266 266 271 253 262 265 266 267 270 264 
257 259 259 264 264 269 267 269 263 260 264 26f 
248 266 271 274 274 269 275 272 270 266 272 27( 
270 271 273 272 273 271 277 275 2% 254 255 25: 
262 268 260 273 272 272 273 272 269 268 272 27; 

.C265 

267 --- 
266 
260 
259 

262 
--- 
--- -- - 

L .0265 
35.? 

1 . 026f 
272 
267 
26E 

264 
26? 
26C 
26E 
27( 

Max. Min. 

1.0261 1.0226 
283* 228* 
278* 212* 
260 213 
291 226 

275* 234* 

1.0293 

1.0184 

L.G2l5*1.001b 
186*0.9999* 
172*1 .c)O97* 

1 .G304* 1.0246* 
284 244 

278* 
287* 
2 8 t  
270* 

283 
303 
273 

272 

278* 
278, 

275* 

1 .0303 

255* 
2 5 9  
252 
2 50, 

244 
2 52 
221 
217* 
234 

234* 
24% 

1.021: 

1.027s 1.0233 
284 235 
280 237 
283 242 

275 238 
274 246 
292 206 
285 214 
282 256 



TabIe 1. Deneity of Sea Water - Continued 
Means and Extremes 

218 
215 

198 

181 

186 
215 
175 
204 
200 

190 
181 

w m 

1.0237 1.0229 1.C235 1.0236 1.0242 1.0251 1.0231 1.0225 1.0231 1.0225 1.0230 1.0233 
1.0216 1.0215 1.0208 1.0205 1.0215 1.0218 1.0217 1.0210 1.~213 1.0214 1.0218 1.0215 

1935 
1936 
1937 
1938 
1939 

1940 

1946 
1947 
1948 
1949 

185C 
1951 
1352 

-0 

YeI?Ul 
Deneity 
Sal in i ty  

yax. 
YeanYax. 
Mean Yin . 
Yin . 

1947 
1948 
1949 

1.0171 1.0153 1.0144 1.0144 1.9152 1.0176 1.0175 1.0160 1.0157 1.0154 1.0173 1.0178 
L.0113 1.0095 1.0092 1.0102 1.9111 1.0139 1.0155 1.0120 1.0066 1,0109 1.0128 1.0150 

1950 
1951 
1952 

ban 
Density 
Sal in i ty  

lu. 
SeanIlSx. 
ban Yin. 
un. 

1922 
1927 
1924 

132: 
192e 

1344 

194! 
194f 
134; 
1948 
1949 

195C 
1951 

-- 

lean 
Density 
Sal in i ty  

yax. 
Yean yax. 
uean Yin 
Yin . 

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

KEY WEST, FLA.- Continued 

1.0270 1.0271 1.0275 1.0274 1.0282 1.0284 1.0277 1.0278 100264 1,0263 1.0266 1.0266 
265 
2 71 
2 70 
2 72 

267 

--- 
277 
268 
272 

270 
2 73 
270 

261 
270 
2 76 
2 74 

268 

-0- 

2 72 
261 
2 73 

271 
26 7 
264 

258 
270 
2 75 
2 77 

270 

275 
2 74 
268 
277 

2 72 
268 
271 

268 
2 72 
277 
2 74 

269 

277 
2 78 
2 70 
2 77 

2 70 
268 
2 77 

275 
269 
277 
278 

278 

275 
277 
272 
281 

275 
2 71 
2 73 

264 
2 78 
2 74 
272 

280 

269 
274 
280 
2 77 

277 
270 
2 70 

268 
274 
2 74 
277 

280 

2 70 
269 
278 
2 73 

2 73 
271 
267 

267 
2 72 
2 76 
274 

276 

2 74 
2 71 
2 79 
271 

2 70 
267 
2 70 

268 
269 
2 73 
269 

264 

2 72 
2 74 
269 
266 

269 
269 
271 

270 
267 
2 78 
261 

270 

272 
261 
263 
263 

263 
2 66 
268 

276 
278 
275 
275 

o-- 

2 73 
2 70 
270 
269 

272 
270 
269 

268 
274 
2 74 
2 73 

-0- 

276 
2 70 
269 
2 71 

2 73 

271 
271 

1,0268 1.0268 1.0271 1.0273 1.0274 1.0272 1.0272 1.0271 1.0268 1.0264 1.0269 1.0269 
36.0 36.0 36.4 36.7 36.8 36.6 36.6 36,4 36.0 35.5 36.2 36.2 

1.0279 1.0280 1.0285 1.0287 1.0286 1.0289 1.0269 1.0284 1.0280 1.0284 1.@289 1.0286 
1.0272 1.0273 1.0276 1.0278 1.0280 1.0280 1.0278 1,0277 1,0274 1.0272 
1.0260 1.0262 1,0266 1,0266 1.0266 1.0264 1.0263 1.0263 
1.0206 1.0245 1.0246 1.0248 100247 1.0238 1.0233 1.0233 

1.0275 1.0274 
1.0260 1.0252 1,0263 1.0262 
1.0250 1.0214 1.0246 1.0242 

ST. PETERSBURG, FLA. 
1.0218 1.0216 1.0209 1.0197 1.0204 1,0208 1.0187 1.0155 1.0141 --- --- --- 

176 158 172 179 194 207 205 177 167 1.0165 1.0184 1,0187 
194 197 207 215 222 228 233 204 145 143 167 176 

186 199 204 210 218 223 218 201 168 173 185 191 
186 189 196 200 205 222 221 211 203 191 201 205 --- --- o-- --- 199 209 211 209 200 205 218 --- 

..0195 1.0195 1.0200 1.0200 1.0208 1,0218 1.0213 1.0190 1.0165 1,0168 1.0184 1,0192 
26.5 26,s 27.2 27.2 28.2 29.5 28.9 25.9 22.6 23.0 25.1 26.1 

,.0227 1.0220 1.0217 1.0219 1.0229 1.0243 1.0243 1.0229 1.0213 1.0197 1.0206 1.0210 
1,0202 1.0200 1.0207 1.0205 1.0216 1.0226 1.0222 1.0207 1.0180 1.0181 1.0132 1.0197 
1.0185 1.0188 1.3192 1.0194 1.0201 1.0198 1.0202 1.0159 1.0152 1.0156 1.0176 1.01136 
L.0156 1,0146 1.0159 1.0166 1.0199 1.0140 1.3170 1.0134 1.3129 1.0125 1.0155 1.0173 

CEDAR KEYS, FLA. 
L,.0204 1.0214 1,0208 1.0213 1.0211 1.0206 1,0139 1,0192 1.0131 1.0206 1.G201 1.0207 

2 08 
207 

214 
201 

--- 
194 
181 
223 
162 
167 

2 00 
202 

203 
188 

184 
160 

--- 
192 
104 
186 
108 
186 

2 09 
205 

2 08 
160 

166 
152 

-- - 
2 07 
177 
180 
134 
175 

2@8 
207 

21 2 
160 

179 
151 

2 24 
153 
184 
150 
168 

182 
170 

186 
171 

196 
166 

212 

200 
189 
180 
158 
187 

213 
185 

21 2 
172 

211 
188 

204 

137 
201 
2 09 
171 
203 

222 
130 

192 
177 

2 02 --- 
200 

214 
198 
199 
199 
205 

193 
2 01 

175 
189 

193 

209 

139 
178 
193 
170 
169 

190 
199 

195 
205 

213 --- 
213 

181 
138 
186 
164 
156 

144 
188 

184 
196 

211 --- 
180 

190 
196 
181 
132 
170 

172 
196 

200 
206 

207 
0-- 

193 

205 
220 
181 
2 00 
185 

183 
191 

1.0197 1.3192 1.0192 1.0179 1.0189 1.0199 1.0198 1.0183 1.0188 1.0190 1.0198 1.01’38 
26.8 26.1 24.8 24.4 25.8 27.1 26.9 25.6 25.6 25.9 26.9 26.9 

1.0272 
261 
2 72 
2 75 
272 

--. 
--.I 

2 72 
2 71 
2 72 

2 71 
269 
27C 

1.027C 
36.3 

-- - 
. .0181 

194 

138 
202 --- 

. 01 94 
26.4 

, .020! 
191 
137 

13t -... 
-0. 

19: 
191 
19( 
178 
191 

193 
193 

. .0192 
26.1 

..0289 1.0253 
279 
289 
285 
289 

286* 

286* 
287 
286 
285 

281 
280 
283 

. . 0289 

246 
247 
263 
242 

253* 

23% 
254 
255 
251 

2 57 
249 
243 

1.0206 

. .0227*1.0129* 
214 145 
243 125 

234 150 
225 177 
222* 194* 

1 . 0243 

1.0125 

1.0234 1.0155 
233 
231 

231 
217* 

233* 

237 
230 
255 
220 
226 

2 51 
235 

1 . 0251 

137 
102 

097 
095. 

109* 

138 
106 
11 9 
092 
09 9 

066 
102 

1.0066 

*Observations for the yonr 81-9 incornplate; axtrernes are  for .the months shown. 



Table 1. Density of Sea Water - Continue& 
Means and Extremes 

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

1924 

1325 
1326 

1923 
1929 

1327 

1330 
19x1 
1932 
1933 
1334 

1335 
1936 
1937 
i w a  
103.3 

194C 
1341 
1342 
1343 
1344 

194.5 
1946 
1347 
1942 
1343 

PENSACOLA, FLA. 

1.0113 1.9061 1.0035 1eC098 1.0104 1.0088 loco99 1.0122 1.0163 1.0183 1.0196 1.0177 

078 
110 
143 
1 2 5  
126 

112 
11 7 
111 
137 
133 

155 
?A? 

1.39 
104 
--e 

182 
1 2 1  
196 
150 
131, 

134 
Og::) 
096 
1.32 
27 4 

04 9 
os 1 
100 
1 4 0  
1 3 0  

079 
1Si 
131. 
1 r??; 
18 9 

154 
OG 5 
109 
1 (?5 --- 
113 
154 
132 
153 
11q 

198 
I y t Q  

133 
c9 9 
i j R  9 

11 1 
CP 4 
066 
093 
0 2  6 

103 
1 2 7  
137 
388 
130 

075 
C90 
CQC! 
066 
06 0 

070 
125 
061 
072 
07 3 

1C5 
OW 3 
063 
0.3 8 
091 

154 
05 7 
0% 
077 
08 4 

112  
107 
135 
02 9 
1 4i', 

O I J  
053 
050 
04 5 
095 

1 92 
00 5 
055 
059 
f!) 3 

108 
042 
02 2 
049 
CEO 

1?5 
Q"? 
147 
052 
094 

150 
135 
142 
057 
150 

070 

03 5 
087 

107 

-"- 
109 
17 4 
09 3 
118 
03 2 

08 8 
057 
06 2 
12 5 
CS1 

191 
129 
138 
040 
117 

175 
165 
1 +I 
151 
14:) 

1:' 
132 
06'; 
l l ?  
052 

1 C6 
181 
109 
123 
102 

122  
054 
056 
1.39 
1 ijr, 

1?4 
129 
1 ss 
155 
075 

127 
170 
146 
183 
153 

1-74 
115 
clr. 3 
132 
175 

l r j ?  
1 SG 
173 
17? 
121) 

1?2 
156 
132 
048 
168 

1950 
1951 
1952 

lean 
Deneity 
Sal in i ty  

lax. 
leanMax. 
Uean Yin.  
din. 

194c 

195C 
1951 
1952 

Yean 
Density 
S a l i n i t j  

Max. 
Mean Yax. 
Mean Mia, 
Yin . 

194A 

194t 
194f 
134: 
194f 
194: 

e-- --- --- 162 167 140  087 098 148 148 125 --- 
159 144 109 068 100 132 171 174 182 210 219 199 

1.0121 1.0116 1.0090 1.0076 1.0102 1.0120 1.0121 1.0113 1.0139 1.0155 1.0165 1.0151 

--- 144 081 130 144 137 167 166 187 173 l a 4  

15.9 16.2 12.8 11.0 14.4 16.7 16.9 15.5 19.2 21.3 22.6 20.9 

1.0220 1.0231 1.0237 1.0216 1.0222 1.0214 1.0215 1.0219 1.0225 1.0230 1.0245 1.0239 
1.0181 1.0169 1.0158 1.0135 1.0161 1.0171 1.0171 1.0169 1.0179 1.0197 1.0205 1.0199 
1.0052 1.0063 1.0034 1.0036 1.0056 1.0074 1.0071 1.0068 1.0097 1.0113 1.0124 1.0091 
1.0001 1.0006 0.9997 0.9997 1.0002 1.0013 1.0021 0.9997 1.0014 1.0027 1.0032 0.9996 

GRAND ISLE (Drilling Platform 8 miles SE. of). LA. 
--- -0- --- -0- 1.0170 1.0178 1.0185 1.0204 1.0203 1.0208 1.0232 1.0238 

1.0164 1.0119 0-0 --- --- --- --- 158 199 190 239 221 

180 207 199 194  --- --- 204 229 228 247 259 257 
196 175 1.0151 1.0187 163 191 156 187 200 219 241 214 

1,0180 1.0167 1.0175 1.0190 1.0166 1.0184 1.0182 1.0194 1.0208 1.0216 1.0243 1.0232 
24.6 22.9 23.9 25.9 22.7 25.1 24.8 26.4 28.2 29.3 32.8 31.4 

1.0257 1.0270 1.0269 1.0260 1.0246 1.0227 1.0245 1.0257 1.0254 1.0266 1.0273 1.027C 
1.0241 1.0243 1.0250 1.0253 1.0233 1.0222 1.0219 1.0234 1.0229 1.0245 1.0260 1.0251 

1.0081 0.9984 1.0012 1.0099 1.0097 1.0133 1.0021 1.0113 1.0170 1.0135 1,0156 1.0121 
1.0104 1.0034 1.0083 1.0112 1.0109 1.0146 1.0112 i.oi5i 1.oia4 1.0189 1.0199 1.015~ 

EUGENE ISLAND, LA. 
--- --- --- 1.0040 1.0001 0.9998 1.0013 1.0055 1.0079 1.0262 1.0073 1.0034 

1.0008 1.0022 1.0002 0.9997 0.9997 1.0003 0.9997 1.0012 1.0045 1.0026 1.0043 1 . 0 0 1 2  
1.0039 0.9998 0.9998 l e 0 0 0 1  1.0007 1.0001 1.0004 1 . 0 2 7  1.0095 1.0054 1.0064 1.0018 
1.0001 1.0000 1.0026 1.0018 1.c)oOO 1.0006 1.0005 1.0041 1.0033 1.0061 1.0052 1.0041 
1.0013 1.0006 1.0009 1.0016 1.0003 1.0019 1.0013 1.0034 1.0064 1.0072 1.00'7l 1.oOO7 
1.0003 0.9997 1.0002 0.9998 1.0014 1.0011 1.OOO9 1.0006 1.0072 1.0078 1.0019 1.007e 

Means 

..0125 

157 
096 
131 
105 
10;: 

136 
151 
143 
122 
1.29 

12: 
1'32 
09c 
109 --- 
123 
146 
111 
134 
09s 

132 
08 6 
104 
112 
11 2 

--- --- 
156  

. 0122 
17.C 

--. 
--. 

1.019! --. 
L.0191 
26.: 

--. 
1.001~ 
1.002! 
1 . 002A 
1.002' 
1.0024 

Max. Min. 

1.022? 1.0010 

2 3  
2 (32 
218 
213 
189 

215 
22s 
2 16 
223 
237 

229 
22.4 
153 
23 9 
212* 

22Q 
213 
21? 
21 s 
230 G.395': 

211 'I.C.047 
136 C!.39?7 
217 0.S997 
206 0.3996 
214 1.0018 

214* 037* 

245 012 
229* 027* 

. 02 45 

0.9996 

. .0255* 1.0121* 

256* 0.998e 
263 l.M!lO 
273 * 1.0107* 

, .0273 

0.9984 

L . 02 2 1  * 0.9991* 

L.0209 0.9989 
. 0221 0.9992 
to0220 0.9986 
1.0207 C.9987 
1.0216 0.9988 

*Observstions for the year a r e  i n c o ~ ? l e t e ;  extrems aro f w  chn months shorn. 



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

195C 
1351 
1952 

Lean 
Dens1 tg 
Salinity 

sax. 
lean yax. 
dean Yin. 
tin. 

1922 
1923 
1924 

1325 
1926 
1927 
1928 
1929 

1930 
1331 
1932 
1333 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 

ban 
hnmity 
Salinity 

su. 
ioan yu. 
bmMin .  
Kin. 

1948 
1949 

1950 
1951 
1952 

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

EUGENE ISLAND, LA. - Continued 

loco33 1*0007 0.9999 0.9996 0.9993 0.9909 1*0002 1.0008 1.0007 1.0025 1.0030 1.0009 
1.0002 0.9996 1.0002 0.9996 0.9998 1.0001 1.0001 1.0015 1.0021 1.0042 1.0015 1,0017 
1.0011 1.0004 1.0006 1.0000 1.0002 1.0006 1,0026 1.0031 100062 1.0064 ---- 1.0047 
1.0014 1.0004 1.COo6 1.0007 1.0002 1.0005 1.0007 1.0025 1.0052 1.0054 1,0046 1.003C 
2.9 1.6 1.9 2.0 1.3 1.7 2.0 4.3 7.9 8.1 7.1 5.0 

1.0221 1.0202 1.0188 1.0220 1.0139 1.0138 1.0186 1.0221 1.0220 1.0216 1.0211 100208 
1.0108 1.0072 1,0089 1.0074 1.0053 1.0059 1.0072 1.0122 1.0151 1.0167 1.0173 1.0143 
0.99S3 0.9989 0.0992 0.9992 0.9993 0.9996 0.9995 0.9998 0.9996 1.OOOO 0.9996 0.9992 
0.9990 0.9973 0.9985 0.9986 0.9989 0.0992 0.9992 0.9991 0.9985 0.9986 0.9990 0.9977 

GALVESTON, TEX. 

1.0196 1.0171 1.0171 --- --- 1.0074 1.0177 1.0226 1.0204 1.0192 1.0192 1.0197 
2 07 
c9 0 

2 00 
148 
162 
155 
141 

--- 
141 
125 
131 
177 

179 
171 
163 
151 
196 

200 
101 
159 
162 
155 

114 
132 
11 8 
172 
191 

110 
198 
195 

146 
146 

218 
151 
117 
151 
125 

--- 
136 
065 
167 
127 

148 
175 
133 
152 
186 

217 
119 
182 
191 
135 

127 
132 
142 
167 
170 

104 
185 
196 

154 1.0063 1.0138 134 143 224 
110 121 126 095 186 229 

204 199 203 191 228 256 
123 064 066 137 172 209 

156 159 171 182 192 208 
129 110 119 085 121 191 

--- 193 115 --- 158 201 

162 202 154 130 230 243 
174 180 188 227 230 235 
099 171 149 1?5 222 234 
143 165 153 156 196 176 
132 096 163 208 226 241 

--- 
185 
135 
150 
2 02 

21 9 
122 
191 
192 
149 

114 
102 
157 
134 
111 

113 
196 
192 

184 
200 
151 
134 
182 

210 
146 
150 
179 
168 

068 
155 
151 
145 
128 

140 
203 
152 

084 
168 
193 
1 04 
176 

2 02 
125 
078 
192 
111 

123 
120 
154 
141 
132 

119 
188 
180 

079 
152 
205 
167 
179 

187 
099 
119 
169 
116 

152 
075 
148 
196 
170 

110 
225 
183 

140 
179 
230 
220 
189 

190 
124 
119 

210 

156 
149 
188 
21 5 
185 

175 
226 
176 

--- 

2 06 
22 9 
244 
225 
234 

21 9 
206 
195 

247 

182 
231 
176 
2 44 
131 

2 02 
242 
220 

--- 

191 
221 

244 

195 
171 
170 

234 
237 
21 2 
188 
222 

--" 

189 
202 
221 
185 
248 

205 
205 
152 

216 

126 
182 
181 
191 
2 08 

163 
2 09 
212 

--- 

175 
192 

--- 
182 
147 
168 --.. 
187 
213 
197 
177 
218 

166 
191 
208 
212 
223 

208 
133 
169 

191 

128 
160 
203 
200 
116 

156 
183 
202 

--- 

171 
185 

130 
169 
178 
178 --- 
--- 
211 
206 
194 
212 

164 
184 
209 
210 
216 

178 
114 
179 
181 
200 

166 
081 
199 
21 3 
155 

187 
197 
206 

124 
193 

169 
161 
153 
163 --- 
155 
193 
213 
210 
187 

131 
201 
193 
209 
216 

048 
154 
181 
173 
163 

152 
113 

21 0 
146 

2 01 
2 00 
202 

i n  

1.0160 1.0153 1.0152 1.0152 1.0144 1.0151 1.0185 1,0219 1.0199 1.0182 1.0182 1,0173 
22.0 21.0 20.9 20.9 19.9 20.8 25.2 29.7 27.1 24.8 24.8 23.7 

1.0244 1.0235 1.0282 1.0248 1.0264 1.0253 1.0260 1.0299 1.0295 1.0253 1.0247 1.0238 
1.0211 1.0201 1.0209 1.0202 1.0200 1.0209 1.0229 1.0252 1.0233 1.0211 1.0216 1.0212 
L.0099 1.0094 1.0085 1.0086 1.0083 1.0096 1.0134 1.0174 1.0162 1.0147 1.0135 1.0129 
1.0022 1.0015 1.0011 1.0011 1.0021 1.0020 1.0038 1,0094 1.0058 1.0060 1.GO20 1*0016 

ROCKPORT, TEX. 

--- 1.0159 1.0161 1.0187 1.0393 1.0230 1.0259 1.0283 1.0217 1*0210 1.0221 1,0224 
1.0225 210 194 182 150 184 196 210 226 175 178 164 

158 168 170 182 192 209 --- 288 260 251 261 -0- 

252 242 242 250 254 --- 292 299 269 238 232 223 
224 231 228 236 247 258 264 279 243 185 187 182 

--- 
196 
192 
177 
204 

1% 
137 
156 

172 

134 
136 
166 
186 
159 

149 
204 
193 

1.0171 
23.4 

--- 
1.0191 

..-- -- 
23C 

~~ ~ 

Max. Min. 

1.0207 0.9973 
1.0159 0,9986 
1.0185*0.9977* 

1.0221 

0.9973 

1.0259+1.0020+ 
249 018 
250 022 

270* 059 
231* 020* 

250 097 
245* 041* 

239* 030 

256+ 040+ 
282 051 
299 011 
242 061 
263 028 

248* 
2 78 
2 56 
2 51 
256 

246 
259 
231 
264* 
265 

2 45 
260 
244 
269 
246 

238 
266 
265 

. . 0299 

022* 
087 
01 1 
031 
06 9 

015 
033 
021 
052, 
034 

02 0 
020 
045 
077 
055 

031 
144 
039 

1.0011 

1.0305*1.@107r 
252 129 

301* 144+ 

298 171 
315* 21eC 

*Obserwtton6 for the year are inconplete: extromes fire f o r  the month6 shown. P 
0 



Yf%W 

Mean 
Density 
Sal init!  

yax. 
Mean Yax.  
Mean Yin. 
Yin . 

1 C44 

194[ 
194t 
194: 
194E 
194s 

l95C 
1951 
1952 

dean 
Density 
Sal initg 

rlax . 
deanYax. 
dean Yin. 
[in. 

1946 
1947 
1948 
1949 

195C 
1951 
1952 

Density 
Sal in i ty  

Max. 
Mean Max. 
Mean Yin . 
Yin . 

Mean 

194E 
1947 
194E 
1945 

105( 
1951 
1E5i 

Mean 
Density 
Sal initg 

yax. 
Y e a n k x .  
Mean Yln . 
Yin . 

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

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

ROCKPORT. TEX. - Continued 

.e0215 1.0202 1.0199 1.0207 1.0207 1.0220 1.0253 1.0272 1.0243 1.0212 1.0216 1.0196 
29.1 27.5 27.1 28.1 28.1 29.8 34.1 36.6 32.8 28.8 29.3 26.S 

.e0265 1.0271 1.0251 1.0265 1.0276 1.0272 1.0303 1.0312 l o 0 3 1 5  1.0271 1.0272 1.0242 

..0228 1.0226 1.0216 1.0229 1.0226 1.0251 1.0274 1.0293 1.0287 1.0233 1.0236 1.0214 

.e0204 1.0191 1.0182 1.0191 1.0193 1.0193 1.0221 1.0255 1.0192 1.0197 1.0202 1.0182 

.e0144 1.0138 1.0145 1.0147 1.0139 1.0143 1.0138 1.0186 1.0107 1.0153 1.0165 1.0129 

PORT ISABEL, TEX. 

--- --- --- 1.0254 1.0246 1.0247 1.0276 1.0266 1.0119 1.0215 1.0248 1.G252 

.e0244 1.0230 1.0245 248 240 271 284 284 274 216 267 273 
243 239 233 257 247 239 278 284 272 216 238 234 
234 236 237 245 247 256 282 248 263 253 270 244 
252 235 233 --- --- 272 274 283 273 --- --- --- --- -0- --- 229 241 266 268 272 252 229 248 254 

242 241 233 246 267 220 275 279 271 244 275 272 
267 258 250 264 262 262 281 279 260 254 264 261 
254 263 262 266 276 280 282 283 275 267 277 266 

-0248 1,0243 1.0242 1.G251 1.0253 1.0257 1.0278 1.0275 1,0251 1.0237 1.0261 1.0257 
33.5 32.8 32.7 33.8 34.1 34.6 37.3 3700 33.8 32.0 35.1 34.6 

.C27F 1.0274 1.02?1 1.0275 1.0286 1.0289 1.0293 1.0301 1.0299 1.C286 1.0310 1.0300 

.02G2 1.0255 i.0254 1.C265 1.0270 1.0277 1.0287 1.0288 1.0287 1.0268 1.028C 1,0273 
e0231 1.0216 16023C 1,0234 1.0226 1.0220 1,0264 1.0234 1.0200 1.0190 1.0245 1.0243 
o021C 1,0146 1.0216 1.0196 1.0179 1.0145 1.0243 1.0089 1.0040 1.0092 1.0221 1.0223 

--- --- --- 
1.0009 1.0018 1.0039 

009 013 037 
014 037 052 

006 028 048 
035 028 100 
020 060 099 

COATZACOALCOS (Puerto Mexico). MEXICO 

--e --- .-- --- 1.0017 1.0011 l.OOO8 1.0007 1.0004 
.0070 1.0@65 1.0070 1.G018 006 0.9996 0.9998 012 011 

092 119 099 001 025 1.0027 0.9998 006 013 
135 163 160 094 081 009 1.0004 014 048 

070 143 074 005 000 003 0.9998 014 02s 
104  142 110 012 006 0.9996 0.3996 0.9999 00: 
094 067 004 0.9995 0.9994 0.9994 0.9995 1.0005 014 

1.0016 1.0031 1.0062 1.0094 1.0116 1.0084 1.0021 1.0018 1.0005 1.0000 1.0008 1.001E 
. 3.2 5.1 9.2 15.3 16.2 12.0 3.8 3.4 1.7 1.1 2.1 3.4 

1.0109 1.0168 1.0257 1.0273 1.C265 1.0268 1.0200 1.0174 1.0055 1.0029 1.0076 1.C194 
1.0064 1.00E7 1.C17G 1.0257 1.0229 1.0213 1.0066 1.0049 1.0018 1.0009 1.0035 1.007: 
0.9996 1,0007 1.0021 1.0034 1.0054 1.C.024 1.0002 1.0000 0.9997 0.9992 0.9995 0.999€ 
0.9991 1.0000 1.0006 1.0(?14 1.0015 0.9994 C.9991 C.9990 0.9989 0.9989 0.9992 0.9992 

PROGRESO, MEXICO 

--- --- --- l.C26@ 1.0277 1.0277 1.0276 1.0271 
1.0272 1.0275 1.0283 1.0289 1.0286 1.0265 1.033 275 273 270 274 272 

270 275 279 282 282 276 274 273 2?4 274 270 27( 
269 268 266 282 284 279 273 281 276 270 270 27: 

--- .-- --- --- 

277 277 279 -0- 278 275 27C 275 275 279 263 --- --- --- 281 280 2% 27s 274 269 26? 270 272 273 
281 279 282 285 282 271 269 268 2G6 261 262 26t 

1.0274 1.0275 1.0278 1.02!34 1.C1282 1.0277 1.02:'G 1.C275 1.0273 1.0272 1.C272 1.0271 
38.E 37.0 37.8 38.1 37.9 37.2 37.1 37.0 36.7 36.6 36.6 36.1 

i .me6  1 . 0 2 ~ 3  1.0291 1.0293 1.0204 1 . ~ 2 ~  1 . 0 ~ 7  1.0288 1.0280 1 .02~6  1.0290 i.o28( 
1.027P 1.0270 1.0283 1.02e8 1.0286 1.0282 l.C.260 1.0279 1.0277 1.0276 1.0279 1.027' 
1.0269 1.0270 1.0274 1.C278 1.0277 1.0271, 1.0272 1.0271 1.0268 1.0266 1.0266 1.026: 
1.C264 1.0263 1.0263 1.0273 1.0271 1,0257 1.0266 1,C266 1.0265 1.0252 1.0248 1.025: 

*@bssrvetions for the year are jncnmpletc; sxtrernss %re fo r  the months shown. 

MertIl.9 

1.C22C 
29.f 

--- 
1.0256 

2 4E 
251 --- --- 
255 
264 
2 71 

L .G254 
34.2 

--- 
L .@I26 

03 7 
06 7 

03 5 
045 
02E 

1 . O O X  
6.2 

--. 
1.027E 

27: 
27: 

--. 
--. 
2 7? 

1 . 027f 
37.1 

Max. Min. 

1.@315 

1.0107 

1. C290* 1. O N C P  

300 0?2 
297 176 
293 195 
3c1* 1 9 9  
279* 157* 

310 145 
291 184 
295 298 

. . 051 0 

1 . GO40 

. .0033*0.9995* 
252 0.9989 
264 0.9991 
273 0.9992 

269 0.9993 
268 0.9991 
263 0,9989 

L.02?3 

0.4989 

1.0288*1.0268* 
294 260 
2S8 264 
289 261 

290* 267* 
285* 265+ 
290 248 

1.0294 

1 . 0248 

R 



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

1949 

1950 
1951 
1952 

Uean 

Salinity 

iax. 
Yean Max. 
Yean Yln. 
l i n  . 

I)eMity 

1 9  9 

1950 
1951 
1952 

1948 
1949 

1950 
1951 
1952 

lean 
Density 
Salinity 

lax. 
Yean Max. 
Yean Y i n .  
Yln . 

1945 

195C 
1951 
1852 

rlem 
Density 
Sal ln i t j  

uax. 
Mean yax. 
ban Y l n  . 
Yin . 

1947 
1948 
1949 

1950 
1951 
1952 

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

PUERTO CORTES, HONDURAS 

1.0236 1.0235 1.0254 1.0257 1.0264 1.0240 1.0220 1.0196 1.C204 174 1S4 209 "-- --- --- --- --- --- --- 249 253 257 258 --- --- --- --- 253 248 235 204 192 181 135 185  178 

1.0242 1.0244 1.0256 1.G256 1.0256 1.0238 1.0212 1.0196- 1.0192 1.0177 1.C190 1.0205 
32.7 32.9 34.5 34.5 34.5 32.1 28.8 26.4 26.1 24.2 27.1 27.8 

1.0269 1.0272 1.027C 1.0271 1.0270 1.0267 1.0262 1.0264 1.0235 1.6253 1.6264 1.0261 

1.0195 1.0212 1.0240 1.0225 1.0240 1.0142 1.0119 1.0138 1.C140 1.0115 1,0124 1.C128 
1.C172 1.0200 1.0236 1.0216 1.0227 1.0128 1.0104 1.@138 1.0139 1.0050 1.0092 1.0066 

1.0267 1.0266 1.0267 1.0267 1.0267 1.0264 1.6260 1.0254 1.0232 1.0230 1.0245 1.0251 

--- 1.0249 --- 1.0262 1.0261 --- --- --- 1.0251 249 229 238 --- 246 248 --- --- --- -9- 266 265 --- --- 1.0214 250 243 --- -..- 1.0243 244 1.0256 263 264 --- --- 
--e 

PUERTO L I M ~ N .  COSTA RICA 

--- -..- --. --- -0- --- --- --- --- 1.0258 1.0239 1.0253 
1.0249 1.0264 1.0266 1.C264 1.0250 1.0246 1.0253 1.0256 1.0259 261 221 201 

253 237 255 259 205 244 220 236 258 255 229 208 
225 240 245 262 257 250 --- 255 --- ..-- --- 0.0 --- --- --- --- --- 267 --- 262 261 249 245 215 

..0242 1.0247 1.0255 1.0262 1.0237 1.0252 1.0236 1.0252 1.0259 1.0256 1.0234 1.C219 
32.7 33.3 34.4 35.3 32.0 34.0 31.S 34.0 34.9 34.5 31.6 29.7 

1.0270 1.0272 1.0274 1.0274 1.0274 1.0273 1.@268 1.0273 1.0275 1.0271 1.0273 1.0275 
t.0262 1.0267 1.0268 1.0272 1.0272 1.0267 1.0262 1.0266 1.0272 1.0270 1.0263 1.0260 
1.@158 1.0172 1.-0207 1.0215 1.0172 1.0216 1.0172 1.0209 1.0249 1.0195 1.0150 1.0146 
1.0122 1.G102 1.0156 1.0204 1.0090 1.0181 1.0123 1.0128 1.0247 1.0130 1.G112 1.0088 

CRISTOBAL. CANAL ZONE 

--- -e- --- --- --- -0" --- 1.0206 1.0216 1.0223 1.0190 1.0187 

1.0212 1.0204 1.0203 1.0207 1.0211 1.0226 1.0200 201 --- 237 192 --- --- 212 209 212 212 214 --- 204 -0- --- 208 202 
214 223 224 217 --- 230 216 210 230 234 210 20C 

1.0213 1.0213 1.0212 1.0212 1.0212 1.0223 1.0208 1.0205 1.0223 1.0231 1.0200 1.0196 
28.9 28.9 28.8 28.8 28.8 30.2 28.2 27.8 30.2 31.2 27.2 26.7 

1.0229 1.0233 1.0240 1.0238 1.0231 1.0248 1.0236 1.0241 1.0253 1.0251 1.0237 1.0229 
1.0229 1.0222 1.0226 1.C226 1.0228 1.0241 1.0224 1.0230 1.0249 1.0245 1.0232 1.0222 
1.0196 1.0200 1.0191 1.0189 1.0184 1.0200 1.0178 1.0177 1.0105 1.0200 1.0158 1.015E 
L.0195 1.0191 1,0174 l . O I e 0  1.@179 1.0186 1.0172 1.0159 1.0186 1.0180 1.0131 1.0135 

HABANA, CUBA 
--- --- 1.0254 1.0255 1.0257 1.0255 1.0252 1.0260 1.0243 1.0233 1.0252 1.0254 

..0250 1,0258 260 255 254 261 261 258 262 272 255 257 
260 263 262 258 264 252 255 256 258 253 257 258 

264 ,260 261 260 258 262 261 250 242 229 249 256 
255 256 260 250 261 263 242 246 254 245 261 260 
267 260 265 268 250 262 264 256 257 226 252 253 

L . 024€ 
33.2 

-". 
--. --. --. 

1.021: 
28.1 

--- 
L .0259 

258 

254 
2 54 
2 57 - 

Max. Min. 

.0264*1.@142* 

271 134 
272* 216* 
264* 05U+ 

-0272 

1 . 0050 

. 0266*1 . 022& 

269* 222* 
270* 22% 
275* 17# 

.0275*l.C220+ 
275 112 

271 088 
273* 136* 
273* 1 2 9  

..0275 

1.0088 

. . @245*1.0131* 

246* 153* 
234* 167* 
253* 1 7 s  

..0253 

1.0131 

.0269*1.0185c 
303 225 
279 190 

272 137 
283 156 
284 154 

*Observations f o r  t he  year are incoxple te ;  ox t renes  are f o r  t h e  months shown. c 



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

F- 
Mean 
Density 
Salinity 

Max. 
Mean Us. 
Moan Uin . 
Min . 

194s 

195( 
1P51 
195: 

104; 
194E 
194s 

195( 
1951 
1952 

Mean 
Density 
Salinity 

Max. 
Mean Max. 
Mean Yin. 
Min. 

1949 

195C 
1951 
1052 

194s 
195C 
1951 
1952 

~ ~~~~~ 

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

HABANA, CUBA - Continued 

1.0259 1.0259 1.0260 1,0258 1.0257 1.0259 1.0256 1.0254 1.0253 1,0243 1.0254 1.0256 
34.9 34.9 3500 34.8 34.6 3409 34.5 34.2 3401 32.8 34.2 34.5 

1.2278 1.0278 l.C2'9 1.0284 1.0276 1.8281 1.0283 1.0277 1.0287 1.03G3 1.0281 1.0272 
1.0273 1.0272 1.0273 1.0270 1.C271 1.0272 1.0273 1.0270 1.027C 1.0269 1.0269 1.027C 
i.0238 1.0236 1.C240 1.0227 1.0219 1.0240 1.0223 1.0214 \.021@ 1.0187 1.0222 1.0233 
1.0212 1.0226 1.0228 1.0175 1.0154 1.0226 1.0168 1.OlE.7 1.0137 1.0140 1.0151 1.0167 

GIBARA. CUBA 
--- --- --- 1.0275 --- -- - --- --- --- --- 1,0229 1.0235 

1.0236 1.0251 --- --- --- 1.0260 1.0264 1.0262 1.0243 1.0236 202 248 
259 t 5 9  1.0262 --- --- --- --- --- --- 251 231 254 
260 --- --- --- --- --- 249 266 261 245 234 250 

GUANT~NAMO BAY, CUBA 

--- --- --a -- - 1.0270 1.0268 1.0269 1.0273 1.0260 1.0262 1.0271 1.0270 

27C 269 274 274 275 272 274 277 274 255 268 266 

269 273 275 276 278 279 277 277 269 258 250 264 
269 273 276 281 273 274 278 277 277 274 275 274 
276 280 281 280 276 271 275 278 274 278 276 277 

1.0271 1.0272 1.0274 1.0277 270 219 271 2?4 266 260 265 266 

1.0271 1.0273 1.0276 1.0278 1.0274 1.0264 1.0274 1.0276 1.0270 1.0264 1.0268 1.0270 
36.4 36.7 37.1 37.3 36.8 35.5 36.8 37.1 36.3 35.5 36.0 36.3 

1.0282 1.0284 1.0286 1,0291 1.0291 1.0283 1.0283 1.0285 1.0288 1.9285 1.0282 1.028Q 
1.0277 1.02?9 1.0280 1.0264 1.0283 1.0276 1.0279 1.0282 1.0280 1.0276 1.0276 1.0276 
1.0265 1.0269 1.0271 1.0266 1.0261 1.0242 1.0266 1.0270 1.0252 1.0244 1.0258 1.0263 
1.0261 1.0264 1.0268 1.0245 1.0241 1.0112 1.0261 1.0268 1.0203 1.0205 1.0236 1.0256 

CASILDA, CUBA 

-- - --- --- --- 1.0283 --- 1.0272 1.0273 1.0259 1.0268 1.0280 1.0286 
..0284 1.0284 1.0285 1.0285 291 1.0293 290 291 --- --- 263 279 

282 285 286 287 288 290 284 287 282 216 --- --- --- --- --- 281 278 268 266 265 259 265 279 
e-- 

L.0283 1.0284 1.0286 1.0286 1.0286 1.0287 1.0278 1.0279 1.0269 1.0248 1.0269 1.0281 
38.0 38.1 38.4 38.4 38.4 38.5 37.3 37.5 36.2 33.5 360.2 3707 

L.0268 1.0299 1.C292 1.0294 1.0298 1.03C1 1.0296 1.0295 1.0288 1,0295 1.0290 1.0289 

1.0272 1.@280 1.0282 1.0276 1.0279 1.0275 1.0272 1.0268 1.0257 1.0179 1.0256 1.0275 
Le0288 1.0294 1.0282 1.0202 1.0292 1.0294 1.0287 1.0285 1.0276 1,0283 1.0278 1.0287 

1,0264 1.0277 1.0282 1.0275 1.0275 1.0258 1.0260 1.0246 1,0242 1.0107 1.0243 1.0272 

PORT-AU-PRI NCE, HAITI 

1.0270 1.0271 1.0270 --- 1.0269 1.0268 1.0264 1.0264 

1.0266 1.0268 1.0269 --- 271 272 271 1.0270 270 270 265 265 
267 269 269 1.0269 268 270 271 268 269 268 266 268 
269 271 270 269 268 271 271 270 268 270 269 27C 

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

1.0267 1.0269 1.0269 1.02E9 1.0269 1.0271 1.0271 1.0269 1.0269 1.0269 1.0266 1.0267 
35.9 36.2 36.2 36.2 36.2 36.4 36.4 36.2 36.2 36.2 35.8 35.5 

1.0272 1.0274 1.02'76 1.0274 1.0273 1.0275 1.0276 1.0274 1.0274 1.0273 1.0272 1.0273 

1.0266 1.@267 1.0267 1.0267 1.C266 1.0267 1.0268 1.0266 1.0258 1.0264 1.0262 1.0265 
1.0265 1.0265 1.0266 1.0267 1.0264 1.0265 1.0266 1.0265 1.0237 1.0262 1.0257 1.0262 

1.0270 1.02?2 1.0272 1.0274 1.0272 1.0274 1.0274 1.0272 1.0273 1.0272 1.0270 1.0265 

C 10 DAD TR UJ I LLO, DOMI N !CAN REBU BLIC 
194! 

195( 
1951 
105: 

*Observations for the p e r  are incoanpleto; extrenes 91's for the nonthn shorn. 

--- --.. --- 1.0258 1.0240 1.0249 1.0241 1.0233 1.0203 1.0213 1.0237 1.0252 

1.0256 1.0246 1.0253 247 239 242 247 243 237 227 245 252 
256 22C 209 197 090 099 087 126 118 140 149 13: 
201 208 215 151 135 142 086 143 119 118 176 21C 

--- 
--- --- 
--.I 

..027€ 
37.2 

--. 
--. 

1.026t 
27( 

L. 026! 
36.: 

- - a  

1. 024 
151 
15! 

Max. Min. 

1 0303 

1 0137 

..0282*1.@037* 

2?3*0.9995* 
273* 1 0154* 
293* 021* 

.0280*1o0263+ 
282 112 
293 205 

285 233 
291 252 
291 245 

. 0291 

1.011% 

.02!?0+1.0242* 

301* 2 4 P  
29% 107* 
287* 173* 

, . 0301 

1.0107 

. . 0274* 1 . 0261* 

275* 257* 
275 262 
276 237 

1 . 0276 

1.0237 

1.0268*1.008oC 

273 125 
266 021 
247 020 



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

Mean 
Donmity 
Saliniti 

yax. 
MeanyaX. 
man Min. 
Min . 

1949 
135c 
1951 
1952 

Density 
S a l i n i t y  

Mean 

yax. 
Mean Max. 
Mean Yin. 
Yin . 

194E 
194C 

135( 
1351 
195; 

Yean 
BZl8ity 
S a l i n i t ]  

yax. 
MetUlyaX. 

Mean Min, 
Min . 

Year 

Mean 
Density 
S a l i n i t g  

Max. 
Mean Max. 
Yean Min . 
Min. 

194s 

195C 
1951 
1952 

Mean 
Density 
S a l i n i t y  

Max. 
Mean Max. 
Mean Min . 
Min. 

1950 
1351 
1952 

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

CIUDAD TRUJILLO, DOMINICAN REPUBLIC - Continued 

1.0236 1.0225 1.0226 1.0213 1.0176 1.0183 1.0165 1.0186 1.0169 1.0174 1,0202 1.0212 
32.1 30.4 30.6 28.9 24.1 25.0 22.6 25.4 23.1 23.8 27.5 28.8 

1.0266 1.0264 1.0266 1.0266 1.0268 1.0266 1.0269 1,0273 1.0257 1.0257 1.0270 1.0262 

1.0212 1.0154 1.0182 1.0158 1.0109 1.0113 1.0100 1.0102 1.0087 1.0077 1.0111 1.0153 
1.0130 1.0134 1.01Gl 1.0036 1.0021 1.0030 1.9025 1.0035 1.0020 1.0030 1.0054 1.0034 

1.0255 1.0256 1.0254 1.0252 1.0248 1.023G 1.0220 1.0244 1.0225 1.0229 1.0249 1.0245 

PUERTO PLATA. DOMINICAN REPUBLIC 

--- --- --L --- 1.0271 1.0271 1.0272 1.0273 1,0270 1.0270 1.0270 1.0266 

1,0260 1.0250 1.0261 1.0266 26? 267 268 269 269 269 266 253 
260 265 263 266 260 266 268 269 270 271 265 260 
262 --- --- --'- --- 268 269 27C 269 270 267 262 

1.0261 1.0256 1.0264 1.0266 1.0266 1.0268 1.0269 1.0270 1.0270 1.0270 1.0267 1,0260 
35.1 340s 35.5 35.e 35.8 36.9 36.2 36.3 36.3 36.3 35.9 35.0 

1.0269 1.0260 1.0271 1.0275 1.0274 1.0280 1.0276 1.0276 1.0280 1.0274 1.0274 1.0272 
1.C269 1.0266 1.0269 1.0271 1.0271 1.0273 1.0273 1.0273 1.0275 1,0273 1.0272 1.0269 
1.0241 1.0244 1.0258 1.0256 1.0248 1.0260 1.0265 1.0264 1.0265 1.0266 1,0246 1.0240 
leC229 1.0232 1.0255 1.C254 1.0233 1.0252 1.0262 1.0259 1.0263 1.0263 1.0219 lee222 

ST. LUCLA (Vieux Fort), B.W.I. 

Lo0265 1.0264 1.0261 1.0264 1.0265 1.0259 1.0251 1.0247 1.0247 1.0258 1.0260 1.0262 
267 269 266 269 271 266 268 261 259 265 267 267 
275 269 269 273 266 263 256 261 249 256 262 264 

.0269 1.0267 1.0265 1.0269 1.0267 1.0263 1.0258 1,0256 1.0252 1.0260 1.0263 1.3264 
36.2 35.9 35.7 36.2 35.9 35.4 34.8 34.5 34.0 35.0 35.4 35.5 

.0288 1.0279 1.0281 1.0279 1,0277 1.0274 1.0281 1.0272 1.0264 1.0274 1.0272 1.0278 
00276 1.0272 1.0272 1.0273 1.0274 1,0271 1.0267 1.0264 1.0261 1.0269 1,0270 1.0275 
.0264 1.0261 1.0256 1.0262 1.0261 1.0252 1.0248 1.3244 1.0221 1.0233 1.0252 1.0257 
.0261 1.0260 1.0252 1.0256 1.0255 1.0246 1.0241 1.0231 1.01"3 1.0207 1.0241 1.0256 

TRINIDAD (Carenage Bay), B.W.I. 
1.0187 1.9159 1.0156 1.0169 1.0187 1.0188 --- --- --- --- --- --- 

,.O217 1.0204 1.0232 1.0253 1.0254 1.0208 166 131 151 169 203 --- 
233 219 230 --- --- 210 169 146 130 161 183 206 
223 240 250 257 252 224 137 153 164 190 --- --- 

..0224 1.0221 1.0237 1.0255 1.0253 1,0214 1.0180 1.0142 1,0153 1.0172 1.0191 1.0197 
30.3 29.9 32.0 34.4 34.1 29.0 24.6 1P.6 21.3 23.5 26.9 26.5 

1,0247 1.0248 1.0254 1.0278 1.0264 1.0246 1.0217 1.0165 1.3200 1.G214 1.0220 1.0232 
1.0238 1.0234 1.0245 1.3270 1.0262 1.0239 1.0193 1.0172 1.0187 1.0201 1.0210 1.0224 
Lo0208 1.0211 1.0224 1.0244 1.0234 1.0192 1,0162 1.0102 1.0119 1.0142 1.C171 1.01?6 
1.0196 1.0196 1.0213 1.0230 1.0229 1.0180 1.0151 1.0089 1.OC98 1.0132 1.0155 1.3161 

CARTAGENA. COLOMBIA 
--- 1.0236 1.0228 1.025: 

1.0267 1.0270 1.0272 1.0274 1.0269 1.0255 1.0250 1.0253 1.0236 221 232 261 
264 270 --- --- --- 235 234 247 220 208 213 227 --- 25? -e- --- --- 265 240 235 
256 263 266 270 249 218 % 2 214 210 209 233 241 

--- -- - --- --- --e --- --- --a 

--- --- --- 

1.0262 1,0268 1.0269 1.0270 1.0253 1.0236 1.0237 1.0238 1.0222 1.0218 1.0226 1.0247 
35.3 36.0 36.2 36.3 34.1 31.9 32.0 32.1 30.1 29.5 30.6 33.2 

1.0272 1.0274 1.0275 1.0277 1.0278 1.0266 1.0261 1.0268 1.0258 1.0246 1.0259 1.0276 
1.0271 1.0272 1.0273 1.0275 1,0274 1,0252 1.0254 1.0255 1.0240 1.0233 1.0243 1.026: 
1.0263 1.0261 1.0266 1.0261 1.0230 1.0218 1.0223 1,0208 1.0200 1.0208 1.0213 1.022: 
1.0238 1.0252 1.0262 1.0255 1.0214 1.0196 1.0205 1.0182 1.0171 1.0198 1.0204 1.020' 

uleam 
- 

.019' 
26.1 

--. 
rn 0264 
26€ --. 

,026C 
35. E 

,0259 
266 
264 

.0x3 
35.4 

--- 
--a --- --. 

. . 020: 
27.1 

--. 
1. @25! 

--. 
--. 
231 

1 . 024i 
33 .: 

___ 

Max. Min. 

1.0273 

1.0020 

274 222 
274 219 
2 7 9  234* 

I.. 0280 

1.021 9 

..0270 1.0231 
281 245 
2 m  173 

..0288 

1.0178 

1.0231. --- 
279* 0-- 

247* --- 
2 62 *lo 0089* 

1.0278 

1 . c m 9  
1.02GS*1.0217* 

278 203 

274* 20D 
271f 1961 
277 171 

1 02?9 

1.0171 

*Cbser~stions for the year are incomplete; extrenes are f o r  the month?s s f i o ~ m .  



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

Year 

1?45 

1950 
1951 
1352 

Density 
S a l i n i t y  

Mean 

Max. 
Mean Max. 
Mean Yin . 
Min . 

1343 

195@ 
1351 
1952 

Mean 
Density 
S a l i n i t y  

Max. 
Mean Max. 
Mean Min. 
Min . 

1949 
195C 
1351 
1952 

MCUD 
DOMitr 
S a l i n i t J  

Max. 
WanMax. 
Moan Yin . 
Mia. 

194s 
195C 
1951 
1952 

M o m  
Lhnsity 
s 8 l i n i t y  

Max. 
man ysx 
Moan Yin 
Y i n  . 

195( 
1951 
195; 

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

LA GUAIRA. VENEZUELA 

--- --- --- --- --I --" --- --- 1.0275 1.0272 1.0269 1.0265 

..0274 1.0276 1.0277 1.0278 1.0273 1.0272 1.92*1.0275 273 276 272 266 
?7X 273 270 2?2 272 272 273 27C 270 272 260 272 
275 271 272 273 273 274 270 274 269 270 2513 273 

.e0274 1.02?3 1,027E 1.0274 1.CP75 1,02?f 1.0273 1,0273 1.0272 1.0272 1.0269 1.027C 
36.8 36.7 3E.? 35.5 33.7 36.7 36.7 36.7 36.6 36.6 36.2 36.3 

,0201 1.0293 1.0283 1.0289 1.0287 1.0280 1.0281 1.0284 1.0285 1.0287 1.02Rl 1.0278 
.02W 1.0284 1,0279 1.0202 1.0282 1.037'3 1.C.279 1.027? 1.0230 1.0280 1.0278 1.0276 

..0257 1.0253 1.G368 1.0266 1.0264 1.0265 1.0264 1.0265 1.0264 1.0262 1.0254 1.0284 
. O X 7  1.0225 1.0264 1.0264 1.@363 1.0265 1.0250 1.0265 1.0261 1.0256 1.0229 1.0256 

CARENERO. VENEZUELA 

-0230 1.0221. 1.0225 l . O Z G 4  1.0251 1.0251 1.@24d 1.0259 1.0264 1,0265 1.0262 1.0238 
31.1 29.9 30.1 35.5 35.1 33.4 33.? 34.8 35.5 35.7 35.3 32.1 

.0264 1.0275 1.0281 1.0287 3.0274 1.027~1 1.0278 1.0280 1.0281 1.0284 1.0276 i.0274 
00262 1.0269 1.0266 1.0277 1.0273 1.0272 1.0267 1.0275 1.02?2 1.0276 1.0270 1.0263 

00148 1,0148 1.0144 1.0219 1.0232 1.0161 1.0139 1.0217 1.0235 1.0233 1.0225 1.0123 
.(I198 1.0197 1.0189 1.0243 1.0248 1.0218 1.0211 1.0244 1.0252 1.0249 1.0247 1.0207 

CUM AN^. VENEZUELA 
--o --- -0- --- --- --- --- --- 1,0259 1.0261 1.0271 1.0273 

,.0275 1.0279 1.0275 1.0273 1,0269 1.0269 1.0281 1.0257 269 267 266 275 
272 262 274 264 275 268 262 248 253 264 267 264 
274 273 271 266 264 272 259 254 249 258 269 274 

1.0274 1.0271 1.0273 1.0268 1.0269 1.0270 1.0267 1.0253 1.0258 1.0262 1.0268 1.0272 
36.8 36.4 36.7 36.0 36.2 36.3 35.9 34.1 34.8 35.3 36.0 36.6 

1.0288 1.0289 1.0286 1.0295 1.0284 1,0281 1.0277 1.0291 1,0279 1.0283 1.0284 1.0287 
1.0283 1,0284 1.0283 1.0286 1.0280 1.0277 1.0276 1.0283 1.0276 1.0278 1.0280 1.0283 
1.0258 1.0240 1.0242 1.0227 1.0263 1.0225 1.0223 1.0166 1.0137 1.0206 1.0214 1.0246 
1.0246 1.0182 1.0210 1.0174 1.0243 1.0163 1.0194 1.0152 1.0166 1.0176 1.0201 1.0217 

CAR~~PANO, VENEZUELA 
--o --- -e- --- --- --- --- --- --- 1.0271 1.0272 1.0265 

1.0273 1.0273 1.0272 1.0272 1.0270 1.0267 1.0268 1.0267 1.0268 267 266 267 
269 270 269 268 266 265 267 267 269 271 273 273 
272 274 276 273 276 273 275 268 272 270 272 274 

1.0271 1.0272 1.0272 1.0271 1.0271 1.0268 1.0270 1.0267 1.0270 1.0270 1.0271 1.0270 
36.4 36.6 36.6 36.4 36.4 36.0 36.3 35.9 36.3 36.3 36.4 36.3 

1.0276 1.0277 1.0279 1.0279 1.0281 1.0281 1.0280 1.0272 1.0275 1.0277 1.0278 1.0279 

1.0260 1.0269 1.0270 1.0266 1.0265 1.0254 1.0266 1.0263 1.0267 1.0263 1.0268 1.0258 
1.0275 1.0276 1.0276 1.0275 1.0275 1.0274 1,0273 1.0271 1,0273 1.0274 1.0274 1.0275 

1.0255 1.0266 1,0265 1.0264 1.0259 1,0237 1.0264 1.0260 1.0265 1.0254 1.0264 1.023C 

BEL% BRAZIL 
1.0002 1.OOO1 1.0001 --- 0.9998 0.9999 0.9999 1.OOOO --- 1.0002 1.0001 1.0001 
1.0001 1.OOOO 0.9999 0.9999 1.0001 1.0003 1.cK)(>2 1.0005 1.0003 1.0004 1.0006 1.0004 --- --. om-  --- 1,0000 0.9999 0.9999 0-0 --- 1.0000 1,0001 --- 

--. 
1.0271 

271 
2 7; 

1 . 027: 
36.t 

--. 
1.0232 

-..I 

26€ 

L.024C 
33.e 

, -0271 
264 
265 

. . 0267 
35.9 

--- 
. . 0269 

269 
273 

. ,0270 
36.3 

--- 
L . 0002 --- 

Max. Min. 

1.0255*1.0262* 

289 256 
293 225 
287 229 

. .0293 

1.0225 

..0279*1.0123* 

284 139 
280* 148* 
287 249 

00287 

1.0123 

.0285*1.0188* 

289 169 
295 152 
282 176 

.a0295 

1.0152 

. .0275*1 o023W 
277 255 
276 237 
281 260 

.. 0281 

1 0230 

. . 0006* 0 , 99 9 s  

.e0015 0.9996 

. 0004* 0.9994* 

*Observstions for t h e  year are incomplete; extremes a r e  for t he  nonths shown. u) 
W 



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

UI 
P 

Year 

1949 
195C 
1351 
1952 

1951 
1952 

1949 

195c 
1951 
1952 

1949 

1951 
1952 

1950 

Yean 
Density 
S a l i n i t y  

lax. 
deanUax. 
lean Yin. 
din. 

1352 

194s 

195C 
1951 
1952 

Mean 
Density 
Sal in i ty  

Max. 
Mean Yax. 
Mean Yin . 
Yin . 

1942 

195C 
1951 
1952 

b n s i t y  
Sal initg 

Mean 

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

FORTALEZA (Mucu ripe), BRA21 L 
--- --- --- --- --- --- --- 1.0279 1.0283 1.0283 1.0284 

1.0285 1.0286 1.0287 1.0234 1.0283 1.0284 1.0282 1.0281 281 283 285 287 

RECIFE, BRAZIL --- --- --- --- --- --- --- 1.0258 1.0264 1.0242 

1.0266 1.0272 1.0280 -0- --- --e 1.0223 1.0220 100220 255 266 265 

--- --- 
269 260 276 1.0269 1.0229 --- 107 230 248 256 260 253 
264 268 238 252 225 1.0244 231 235 252 262 271 273 

SALVADOR, BRAZIL 
--- --- --- --- --= --- --- --- --- 1.0265 1.0267 1.0260 

1.0269 1.0270 1.0269 1.0268 1.0257 1.0257 1.0256 1.0260 1.0263 267 268 --- --- 277 280 273 264 26Q 260 266 270 274 276 --- 
279 280 279 278 -*- 261 266 267 270 278 278 271 

1.0274 1.0276 1.0276 1.0273 1.0260 1,0259 1.0261 1.0264 1.0268 1.0271 1.0272 1.02tiS 
36.8 37.1 57.1 36.7 35.0 34.9 35.1 35.5 36.0 36.4 56.6 35.8 

1.0284 1.0286 1.0288 1.0284 1.0275 1.0270 1.0271 1.0273 1.02?7 1.0280 1.0282 1.0280 
1.0273 1.0281 1.0281 1.02?3 1.0273 1.3267 1.0265 1.0263 1.0273 1.0274 1.0276 1.0274 
1.0271 1.0272 1.0272 1.0262 1.0252 1.0253 1.0252 1.0260 1.0262 1.0267 1.0268 1.0250 
1.0266 1;0266 1.0266 1.0252 1.0248 1.0249 1.0246 1.0256 1.0261 1.0259 l.92GC 1.0249 

CAN AVl El RAS. BRAZIL 
--- 1.0162 1.0135 1.0095 1.0080 1.0097 1.0120 1.0088 1.0108 1. 20 1.c 26 1.0035 

RIO DE JANEIRO (Fortaleza de Santa Cruz), BRAZIL 
1.0264 1.0249 1.0243 --- --- --- --- --- --- --- --- --- 

1.0227 1.0181 1.0222 1.@195 1.0226 1.0250 1.0254 1.0256 1.3262 260 253 234 
230 235 222 212 218 250 261 260 259 261 2 6 i  259 
250 229 206 237 245 255 255 259 254 252 239 233 

1.0236 1.0215 1.0217 1.0215 1.0230 1.0252 1.0257 1.0258 1.0258 1.0259 1.0250 1.0242 
31.9 29.1 29.4 29.1 31.1 34.0 34.6 34.8 34.3 34.9 33.7 32.7 

1.0265 1.0265 1.0252 1.0253 1.0257 1.0270 1.0270 1.0268 1.0269 1.0270 1.0265 1.0265 
1.0261 1.0246 1.0248 1.C249 1.0255 1.0264 1.0266 1.0266 1.0264 1.0266 1.0262 1.0258 

1.0122 1.0145 1.0175 1.0168 1.C178 1.0228 1.0240 1.0244 1.0247 1.0241 1.0228 1,0191 
1.0184 1.0181 1.0186 1.0185 1,0203 1.0236 1.0242 1.0250 1.0250 1.0248 1.0241 1.0219 

1.0262 1.0265 1.0262 1.C267 1.0265 1.0264 1.0260 1.0243 1.0255 259 266 264 
262 263 268 251 257 264 258 265 262 248 260 264 
263 266 266 266 255 252 244 253 243 243 255 262 

1.0262 1.0265 1.0265 1.0261 1.0259 1.0260 1.0254 1.0254 1.0253 1.0254 1.0262 1.0264 
35.5 35.7 35.7 35.1 34,9 35.0 34.2 34.2 34.1 34.2 35.3 35.: 

1.0267 1.0270 1.0270 1.0270 1.0273 1.0271 1.0268 1.0269 1.0267 1.0270 1,0269 1.026E 
1.0267 1.0269 1.0269 1.0266 1.0269 1.0270 1.0263 1.0267 1.0265 1.0266 1.0268 1.026E 

1.0256 1.0258 1.0248 1.0247 1.0247 1.0242 1.0232 1.0222 1.L1236 1.0233 1.0242 1.0254 
1.0257 1.0260 1.0256 1.0257 1.0252 1.0251 1,0244 1.0242 1.0244 1.0244 1.0254 1.025C 

--- 

--- 
1.023: 

24! 
242 

I .0241 
32,: 

--. 
1.026: 

25t 
25f 

1.025! 
34 .! 

Max. Min. 

--- --- 
--e --- 

1.0294*1.0145* 
292* 207* 

1.0299*1.0275+ 
303 266 

1.0284*1.0134* 

290* 144* 
292* 123* 
284 132 

1 .02?0+1.0249* 

274* 248* 
288* 246* 
286* 252* 

1.0288 

1.0246 

L.02 1 * 0.999w 

1 . r)270* 1 . 0228* 

269 122 
270 178 
266 175 

1.0270 

1.0122 

1.0270*1 . 02 59* 

273 222 
271 243 
271 232 

1.0273 

1.0222 

+Observetiand f o r  the  year are insomi!lete; extrenes are for t h e  months shown. 
ul 
ul 
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Mean Salinity Curves 

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

X J A N .  FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC, 
34 

IVIGTUT, GREENLAND 
1945-1952 

EASTPORT, ME. 
1930-1952 

BAR HARBOR, ME. 
1947-1952 

PORTLAND, ME. 
1922-1945 

PORTSMOUTH, N.H. 
1944-1952 

32 

30 
28 
26 

24 

22 
20 

34 

32 

30 

34 
32 

30 

32 

30 
28 

32 

30 
28 

26 

BOSTON, MASS. 
1922-1952 

WOODS HOLE, MASS. 
1944-1952 

NEW LONDON, CONN. 
1947-1 952 

32 

30 
28 

26 

30 
28 
26 

24 
22 

20 

18 
16 

14 
12 



MONTAUK, 32 

FORT POND BAY, L.I., N.Y. 30 

I I I I I I I 

57 
Mean Salinity Curves - Continued 

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

I I I I 

1947-1952 

NEW YORK 
(Willets Point), N.Y. 

1932-1952 

NEW YORK 
(The Battery), N.Y. 

1927-1952 

NEW YORK 
(Fort Hamilton). N.Y. 

191 1-1920, 1927-1928 

SANDY HOOK, N.J. 
1887-1893, 1944-1952 

ATLANTIC CITY, N.J. 
191 2-1 920. 1923-1 952 

PHILADELPHIA, PA. 
1923-1 946 

28 

26 

24 

24 

22 

20 

18 

16 

26 

24 

22 

20 

18 

16 

26 

24 

22 

20 

32 

30 

2 

0 

26 

CAPE CHARLES (town), VA. 24 
1947-1952 22 

20 

22 

OLD POINT COMFORT, VA. 20 
1943-1945. 1948-1952 

RICHMOND, VA. 
1947-1952 

WASHINGTON, D.C. 
1944-1952 

SOLOMONS, MD. 
1938-1952 

18 

16 

2 

0 

2 

0 

18 

16 

14 

12 

10 

L I I I I I T  I I I I _I 

I 1 I I 4 



58 Mean Salinity Curves - Continued 

%,JAN. FEE. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
14 

CAMBRIDGE, MD. 12 

1945-1952 10 

8 

16 

14 

12 
ANNAPOLIS, MD. 

1947-1952 
8 

6 
4 1  

BALTIMORE, MD. 
1914-1952 

12 

10 

8 

6 

4 

DIAMOND SHOAL LIGHTSHIP 36 
1 9 23-1 9 28 34 

SOUTHPORT, N.C. 
1946-1952 

32 - - 
CHARLESTON, S.C. 3o \ 

1922-1942 
See footnote (7) on page 31. 28 

CHARLESTON, S.C. l8 [ I I I I I I 

1942-1 9! 
- -  See footnote (t) on page 31. 
14 

20 L I I I I I I I 1 

52 16 b d  I I I I I I I 

20 

18 

FORT PULASKI, GA. l6 
1940-1952 14 

12 

10 

34 

32 

FERNANDINA. FLA. 30 
1944-1952 28 

26 

24 



Mean Salinity Curvea - Continued 

(ocean), FLA. 36 

59 

-- - 

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

MIAMI BEACH, FLA. 36 - ------ 
1940-1 95 1 - 

MAYPORT, FLA. 
1945-1 952 

KEY WEST, FLA. 36 - ----- - - 
-/ - 1926-1940, 1946-1952 - 

CEDAR KEYS, FLA. 26 
1922-1926, 1944-1951 

\- - - - -- - - 

ST. PETERSBURG. FLA. 
1947-1 952 

30 

28 

26 

24 

22 

PENSACOLA, FLA. 
1924-1 952 

24 

22 

20 

18 

16 

14 

12 

10 

10 

8 

EUGENE ISLAND, LA. 
1944-1952 4 

2 

0 
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GUANTANAMO BAY, CUBA 36 -- - /-IL d 

1947-1952 - \/ - 

%,JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. E T .  NOV. DEC. 
30 

28 
26 

24 
22 
20 

18 

GALVESTON, TEX. 
1922-1952 

ROCKPORT, TEX. 
1948-1952 

PORT ISABEL, TEX. 
1944-1 9 52 

COATZACOALCOS 
(Puerto Mexico), MEX. 

1946-1952 

PROGRESO. MEX. 
1946-1952 

HABANA. CUBA 
1947-1952 

38 
36 

34 
32 

30 
28 

26 

38 
36 

34 

32 

30 

18 

16 

14 
12 

10 

8 

6 
4 
2 

0 

40 

38 

36 

- 
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Table 2. Corresponding Densities and Salinities 

(Density at 16°C. -- Salinity in parts per 1OOO) 

[kn- Sal. 
s i t y  init: 

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 

1,0013 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 

1.0034 5.5 
1.0035 5.6 

1.0012 2.6 

1.0033 5.4 

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 

1.0044 6.8 
1.0043 6.7 

1.0045 6.9 

Den- Sal- 
s i t y  in 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 

1.0070 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 

1.0069 10.1 

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 
1.00Y4 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 

k n -  SI- 
s i t y  in i t )  

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 

1.0146 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 
1.0153 21.0 
L.0154 21.2 
1,0155 21.3 

~~ ~ 

Lkm- Sal- 
sity in i ty  

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 
LO170 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 

t.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 
t.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 

k n -  Sal- 
s i t y  inity 

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 
L.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 

1.0233 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 

1.0232 31.4 

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- SI- 
s i t y  in i ty  

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 
1.0292 39.2 
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 



62 
Sea Water Density at Various Temperatures 

The purpose of this graph is to provide the density of sea water at any temperature apt  to be encountered 
when the density at the standard temperature of 59°F. (15°C.) is known. 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. 278 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 at 59°F. is 
found to have a density of 1.0124 at 85'F. 

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