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INTRODUCTION 

The monthly mean and y e a r l y  mean and extreme d e n s i t i e s  of  s e a  
water  g iven  on t h e  fo l lowing  pages a r e  based on o b s e r v a t i o n s  made 
p r i n c i p a l l y  a t  t i d e  s t a t i o n s  maintained by t h e  U. S. C o a s t  andGeodet ic  
Survey a long  t h e  A t l a n t i c  and Gulf c o a s t s  of  t h e  United S t a t e s  and a t  
t i d e  s t a t i o n s  maintained c o o p e r a t i v e l y  i n  o t h e r  c o u n t r i e s .  They i n -  
c l u d e  o b s e r v a t i o n s  made through t h e  y e a r  1948. 

The o b s e r v a t i o n s  a r e  made by drawing a sample o f w a t e r  from n e a r  
t h e  s u r f a c e  and observing i t s  d e n s i t y  by means of  a hydrometer. They 
a r e  u s u a l l y  made once each weekday a t  whatever time t h e  observer  at- 
tends  t h e  t i d e  gage. I t  m a y  be assumed t h a t  i n  the  course  of  a month 
or a y e a r  t h e  d i s t r i b u t i o n  of o b s e r v a t i o n s  i s  f a i r l y  uniform over  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  wi th in  o r  n e a r  t h e  en- 
t r a n c e  of  an e s t u a r y ,  t h e r e  i s  a d i s t i n c t  change o f  d e n s i t y  wi th  t h e  
s t a g e  o f  t h e  t i d e  o r  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 .  

The d e n s i t i e s  a r e  g iven  with r e s p e c t  t o t h e  d e n s i t y  o f p u r e  water 
a t  a temperature  of  4 O C  (39.2OF) as u n i t y .  The a c t u a l  d e n s i t y  of  t h e  
water  may vary  from a l i t t l e  l e s s  than u n i t y  fo r  f r e s h  water  a t  a t e m p -  
e r a t u r e  o t h e r  than 4 O C  t o  approximately 1.0310 f o r  t h e  h e a v i e s t  s e a  
water .  S i n c e  t h e  d e n s i t y  of  s e a  water ,  as observed, depends n o t  only 
upon t h e  amount o f  s o l u b l e  m a t t e r  conta ined  i n  a u n i t  volume b u t  a l s o  
upon t h e  temperature  of t h e  water a t  t h e  t ime t h e  reading  was made, i t  
Is necessary  t o  reduce t h e  observed d e n s i t i e s  t o  some s t a n d a r d  temp- 
e r a t u r e  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  temperature  of16'C 
(5g0F).  The d e n s i t y  of pure  water f r e e  from a i r  a t  a temperature  o f  
15OC i s  0.9991. 

The s a l i n i t y  of s e a  water i s  d e f i n e d  as t h e  number of  grams o f  
s a l t s  conta ined  i n  io00 grams of  sea water .  S a l i n i t y  can be d e t e r -  
mined 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  of  t h e  water  as o b t a i n e d  from t h e  u s e  of t h e  hydrom- 
e t e r .  The t a b l e  on t h e  i n s i d e  back cover  g i v e s  t h e  s a l i n i t y  cor res -  
ponding t o  d i f f e r e n t  v a l u e s  of  d e n s i t y  a t  the  s t a n d a r d  temperature  o f  
15OC t o  which a l l  d e n s i t i e s  i n  t h i s  p u b l i c a t i o n  a r e  r e f e r r e d .  

The fo l lowing  t a b l e  c o n t a i n s  monthly mean d e n s i t i e s  andmeans for 
each y e a r  f o r w h i c h  t h e r e  a r e  twelve monthly means. Maximum and min- 
i m u m  d e n s i t i e s  a r e  shown for each y e a r  inwhich  o b s e r v a t i o n s  were made 
whether o r  n o t  t h e o b s e r v a t i o n s  covered t h e  whole year .  I n  a l l  c a s e s  
t h e  extremes are from themonths o f  t h e  y e a r  f o r  which means are given.  
If they a r e  from anincomple te  y e a r ,  they  a r e  fol lowed by an a s t e r i s k .  
Below each s e r i e s  t h a t  covers  two o r  more y e a r s ,  mean and extreme den- 
s i t i e s  f o r  t h e  s e r i e s  are given on t h e  l i n e  l a b e l e d  Wean Densi ty" .  
The n e x t  l i n e  g i v e s  t h e  cor responding  s a l i n i t i e s .  

Following t h e  t a b l e  a r e  graphs showing t h e  s e a s o n a 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  f o r  which the  o b s e r v a t i o n s  covered f i v e  y e a r s  o r  
more. 

The following pub 

Special Pub. 278. 

Special Pub. 280. 
Special Rib. 281. 

ications cmplete t h i s  series: 

Surface Water Temperatures, Atlantic C o a s t ,  North 
and South Amrica. 
Surface Water Temperatures, Pacific Ocean. 
k n s i t y  of Sea Water, Pacific Ocean. 



Densitg of Sea Water 
Means and extremes 

Year 

1930 
1 C31 
1932 
1933 
1934 

1935 
1C36 
1937 
1938 
1939 

194C 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 

Mean 
Density 

Wnity 

1047 
1948 

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

EASTPORT. ME. 
1.0236 1.0235 1.0230 1.0230 1.C230 1.0232 1.0236 1.0240 1.0239 1.0239 1.0236 1.0237 

237 
239 
236 
236 

236 
232 
234 
236 
235 

236 
235 
238 
242 
240 

237 
238 
243 
242 

236 
236 
236 
234 

234 
234 
233 
234 
235 

236 
235 
236 
239 
240 

240 
236 
239 
241 

233 
235 
235 
234 

233 
230 
234 
233 
233 

234 
235 
234 
242 
239 

239 
234 
238 
240 

227 

229 
228 

230 
228 
232 
228 
231 

224 
230 
230 
239 
236 

238 
233 
236 
234 

--- 225 

228 
228 

228 
223 
228 
227 
228 

227 
228 
230 
237 
237 

234 
233 
233 
231 

--- 227 
234 
230 
230 

230 
231 
229 
230 
230 

228 
231 
230 
239 
239 

239 
236 
232 
231 

230 
236 
234 
234 

233 
234 
234 
232 
232 

230 
233 
232 
242 
243 

245 
240 
240 
234 

233 
237 
235 
236 

236 
235 
235 
234 
235 

234 
238 
237 
241 
246 

246 
245 
241 
237 

235 
239 

237 

238 
238 
237 
233 
236 

233 
237 
239 
242 
247 

249 
249 
244 
240 

236 
237 
237 
237 

23 9 
238 
239 
236 
237 

237 
239 
240 
240 
247 

248 
251 
247 
239 

238 
234 
236 
238 

239 
238 
239 
235 
238 

238 
238 
239 
234 
243 

241 
249 
247 
237 

24c 
236 
236 
237 

232 
235 
237 
234 
236 

237 
24C 
239 
238 
238 

2 37 
245 
244 
236 

1.0237 1.0236 1.0235 1.0231 1.0230 1.0232 1.0235 1.0238 1.0240 1.024C 1.0239 1.0238 

32.0 31.0 31.8 31.2 31.1 31.4 31.8 32.1 32.4 32.4 32.3 32.1 

BAR HARBOR, ME. 

--- --- --- --- --- -e- --- --- 1.0239 1.@242 --- 1.0243 
1.0242 1.0241 1.0238 1.0234 1.0229 1.0228 1.0230 1.0232 237 238 1.0238 238 

Means 

1.0235 
233 --- --- 
234 

234 
233 
234 
233 
234 

233 
235 
235 
24C 
241 

241 
241 
24C 
237 

L.@236 

31.9 

--- 
1.0235 

Max. Min. 

..0244 1.0215 
244 
245* 
241 * 
242 

243 
244 
243 
240 
241 

242 
244 
244 
246 
2 51 

255 
253 
249 
245 

220 
229* 
219* 
218 

21 5 
2 13 
222 
216 
223 

21 8 
223 
222 
226 
230 

228 
227 
214 
226 

.a0255 1.0213 

34.4 28.9 

.@246*1.@236* 
245 220 

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



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

PULPIT HARBOR, PENOBSCOT BAY, ME. 

Means 

222 1 
223 

223 
221 
209 
218 

. 217 

21 5 
227 
21 8 
223 --- 
213 
21 6 
220 
215 
229 

224 
234 
227 
224 
21 € 

- 
rear - 

1945 
1946 

1922 
1921 
1924 

192: 
192t 
1927 
192t 
1925 

193( 
1931 
1Q3; 
193: 
1934 

193! 
1931 
193' 
193 
193 

194 
194 
194 
1 Q4 
194 

Max. Min. 

1 @234* 1 021 8* 
24oC 189* 

,C244* 1 .@137* 
239 134 
236 157 

--- 
.@219 
223 

221 
221 
21€ --- 
e-. 

--. 
22? 
22: 
22( --. 
--. --. 
21 : 
21' 
21 ~ 

21 
23 
22 
21 
22 

224 
222 

224 
225 
218 

237 

231 
2 30 
232 
229 
232 

226 
224 
230 
223 
226 

228 
235 
223 
222 
224 

--- 

229 
228 

229 
228 
219 

226 

226 
225 
222 
216 --- 
232 
226 
228 
222 
228 

228 
238 
227 
21 8 
227 

227 
230 

226 
223 
21 6 

21 5 

228 
222 
221 
224 

--- 

--- 
223 

220 
225 
228 

224 
237 
223 
211 
218 

--- 

206 
214 

199 
214 
214 
207 
224 

219 
212 
220 
222 
190 

208 
175 
198 
204 
188 

186 
220 
213 
220 
203 

197 1.C215 222 
230 

223 
225 
221 

234 

234 
232 
240 
241 
231 

227 
223 
222 
219 
219 

222 
23 5 
221 
223 
225 

--- 

223 
230 

226 
224 
221 

236 

234 
230 
235 
233 
222 

218 
224 
226 
222 
21 8 

227 
235 
2 23 
224 
230 

--- 

224 
225 

218 
225 
214 
209 
214 

--- 
220 
227 
224 --- 
--- 
21 6 
21 3 
214 
225 

227 
220 
231 
227 
223 

216 
223 

21 8 
227 
21 2 
212 
230 

213 
211 
225 
224 
21 7 

204 
r63 
220 
21 5 
216 

221 
223 
211 
21 5 
214 

223 
225 

228 
224 
21 6 
21 0 
211 

21 5 
222 
21 9 
222 --- 
--- 
21 9 
219 
225 
225 

229 
224 
232 
226 
225 

223 

224 
224 
218 --- --- 
230 
220 
236 
231 
21 2 

--- 
227 
195 
21 5 
21 8 

200 
231 
21 0 
21 7 
222 

205 

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

--- 
228 
166 
208 
194 

196 
223 
21 2 
201 
208 

246 114 
235 202 
232 192 
23W 197* 
253 181, 

254* 204* 
248 155 
250 178 
248 146 
237* 1161 

252* 1691 
238* 1001 
238 104 
236 167 
241 126 

242 127 
245 189 
242 126 
235 171 
238 158 

221 194 
MC!Ui 

w b  

m b  

1944 

194: 
194E 
1941 
194E 

Mean 
kMtJr 

iolinity 

1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1932 

220 194 207 182 188 216 222 221 222 21 

1.02: 

29, 

I 239 129 

1.0254 1.0100 

34.2 14.1 

210 21 

1.0223 1.0221 1.0214 2.0207 1.0209 1.0218 1.0226 1.0226 1.0226 1.0226 1oC223 1.022 

30.2 29.9 29.0 2801 2804 29.5 30.6 30.6 30.6 3006 30.2 29. 

PORTSMOUTH, N.H. 

1.0233 1.0230 1.0209 1.0178 1.0204 1.0221 1.0217 1.0238 1.02Zi 1.0231 1.0226 1.019' 1.021 1.0241 1.0136 

211 220 176 196 176 196 210 224 228 229 222 20; 

228 208 193 191 190 198 211 218 228 236 232 23! 
248 247 199 198 188 183 212 224 228 230 226 221 

210 215 184 194 197 --- 224 212 217 219 228 22! 
238 102 
236t 125 
241 156 
253 098 

20 

21 
21 

..0211 

28.! 34.1 13.9 

BOSTON, MASS. 

-0228 1.0227 1.0206 1.0206 1.0204 1.0199 1,0194 1.0220 1.0214 1.0225 1.0228 1.0230 
211 219 204 197 204 219 226 227 230 229 225 209 
213 220 211 197 201 218 224 223 212 223 227 229 

0 021 : 
21c 
21 t 

,00236 1.0128 
234 140 
234 160 

229 214 208 207 220 225 230 229 228 231 227 217 
225 224 209 210 215 226 230 226 231 232 227 226 
222 216 206 217 220 234 227 216 208 215 219 206 
217 215 219 220 201 206 215 225 221 226 226 226 
222 221 209 194 210 222 228 232 231 231 230 226 

222 237 167 
238 165 
232 166 
234 167 
235 143 

223 
217 
216 
221 

233 230 226 
222 229 229 
225 209 196 
210 211 222 
221 220 222 

227 
227 
220 
221 
223 - 

221 223 
224 216 

*Observations for 

223 218 223 228 229 228 
187 203 207 186 211 219 
214 205 220 228 233 230 
185 170 208 223 224 226 
194 187 212 217 227 227 

the year are inconpletel extremes are for 

226 
213 
218 
21 0 
215 

238 202 
232 117 
236 140 
230 141 
233 159 

the months shovm. 



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

1922 
1924 
192: 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 

Yegn 
Ieneity 

ialinity 

1944 

194! 
194t 
194' 
1941 

YC?lUl 
DeneitS 

salinit! 

1947 
1945 

1947 
1948 

1932 
1933 
1934 

1935 
1936 
1337 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1345 
1946 
1947 
1948 

Mean 
Density 

alinity 

BOSTON, MASS. - Continued 

.0209 1.0216 1.0201 1.0182 1.0209 1.0206 1.C220 1.0227 1.0224 1.0231 1.0225 1.0224 
220 221 171 18p 215 224 226 228 219 223 228 200 
205 215 215 201 199 205 218 226 221 227 219 203 
212 201 213 208 205 210 192 189 203 198 214 196 
215 210 192 166 192 219 229 230 229 229 222 228 

225 228 199 169 191 202 220 228 229 229 224 221 

215 216 225 213 219 223 232 231 234 234 233 231 

224 219 172 200 214 216 222 222 229 227 223 21€ 

203 216 191 217 192 216 229 230 230 226 226 22E 

229 228 217 197 206 225 --- 232 222 224 219 21( 

220 217 176 213 192 198 210 219 226 230 215 17; 

188 206 181 211 204 192 226 199 205 224 229 221 

212 224 212 211 196 217 220 219 218 233 219 221 

229 223 171 187 191 175 2C2 221 227 219 217 221 

.e0216 1.0219 1.C200 1.0200 1.0206 1.@213 100221 1.0223 1.0222 1.0225 1.0223 1.0211 

29.3 29.7 27.2 27.2 2800 28.9 29.9 30.2 30.0 30.4 30.2 29.i 

WOODS HOLE, MASS. 

--- --- 1.0237 1.0236 1.0238 1.0240 1.0240 1.0240 1.0241 1.0240 1.0238 1.023 

1.0237 1.C240 237 239 238 241 239 237 240 239 238 23 

231 232 236 234 235 235 238 237 241 240 241 24 

241 239 239 239 240 243 244 241 242 244 240 24 

238 234 237 238 240 238 237 237 237 235 234 23 

1.0237 1.0236 1.0237 1.0237 1.0238 1.0239 1.0240 1.0238 1.0240 1.0240 1.0238 1.0237 

32.0 31.9 32.0 32.0 32.1 32.3 32.4 32.1 32.4 32.4 32.1 32.C 

NANTUCKET SHOALS LIGHTSHIP 

1.0242 1.024C --- --- --- --- --- -e- --- --- --- --- 
1.0240 1.0243 1.0244 1.0245 1.0247 1.0242 1.0242 1.0251 1.0252 1.0244 237 241 --- --- --- --- 241 243 244 244 247 245 243 --- 

NEW LONDON, CONN. 
--- --- e-- --- --a --- --- 1.0193 1.0189 1.0211 1.0149 1.0164 

1.0170 1.0099 1.0071 1.0075 1.0073 1.9075 1.0118 174 208 210 176 177 

MONTAUK. FORT P O N D  BAY, L.I., N.Y.  

--- --- --- --- --- --- --- --- 1.0231 1.0233 1.0230 1.0228 
1.0240 1.0229 1.0223 1.0219 1.0223 1.0220 1.0222 --- 231 233 233 228 

WILLETS POINT, EAST RIVER, N.Y. 
1.0189 1.0186 1.0192 1.0184 1.0184 1.0193 1.0191 1.0202 1.0203 1.0196 1.0188 1.0192 

186 --- --- 173 177 182 187 192 187 185 187 190 
192 193 190 174 173 180 185 190 184 184 184 189 

192 176 176 185 186 193 196 204 195 1.98 188 188 
192 --- 183 182 --- 186 187 193 196 193 190 190 
180 175 176 174 171 176 178 185 180 182 178 178 
178 174 176 174 178 181 180 185 --- 177 174 163 
168 167 163 157 163 17l 183 190 191 191 189 191 
194 195 186 17C 171 167 178 184 184 185 186 187 
184 183 188 le4 186 190 191 201 201 203 200 203 
200 200 191 185 188 186 186 184 187 182 181 179 
179 181 171 173 166 171 183 190 190 191 188 193 
194 135 186 177 179 185 187 134 --- --- 197 189 

192 192 179 182 163 177 178 176 183 182 182 176 
174 178 172 173 179 170 184 185 184 186 197 184 
183 183 181 175 175 176 184 187 188 191 189 --- --- 192 181 173 172 171 180 188 193 193 195 190 

..0186 1.0185 1.0181 1.0176 1.0176 1.0180 1.0185 1.0190 1.0190 1.0188 1.0188 1.0186 

25.4 25.2 24.7 24.0 24.0 24.6 25.2 25.9 25.9 25.6 25.6 25.4 

Leans 

,021 5 
21 3 
213 
2 03 
213 

21 4 
226 
21 5 
21 7 

208 
208 
217 
207 

.021 E 

29.: 

--. 
1.0231 

23' 
24: 
231 

1.023 

32 

a 01 92 
185 --- 
189 
--I 

178 --- 
177 

182 
193 
187 
181 --- 
180 
180 

e0184 

25.1 

Max. Min. 

0234 1.0131 
233 129 
233 152 
233 132 
235 102 

238 101 
243 175 
235 098 
257 118 
237* 160 

237 112 
233 123 
238 149 
239 117 

00257 1,0098 

34.6 13.9 

.0254*1.0223 

282 23C 
248 227 
258 234 
249 12: 

..0282 1.012! 

37.9 17.' 

. 024W 1 023 7* 
269 232 
252* 238* 

.0224*1.0078* 
238 002 

0238* 1 0224* 
24s 203* 

e0215 1.0169 
198 160 
201* 161* 

214 164 
204* 151* 
192 158 
191* 14% 
200 148 

204 158 
209 162 
208 153 
200 156 
21oC 165* 

200 158 
200 160 
20oC 162* 
198* 159* 

00215 1.0148 

29.1 20.4 
*Observations For the year are incompletc; extrenes are for the months shown. 



NEW YORK (The Battery), N.Y. 

1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1940 

MIean 
DensiQ 

S J i n i t Y  

1.017f 
172 
172 
18C 

172 
15E 
162 

158 
--- 
--- 
162 
163 

.Dl67 

22.9 

--- 
.Ole5 

165 

171 
178 
182 --- 
--- 
160 
1 74 

174 
--- 

1.0172 

23.5 

1911 
1912 
191: 
1914 

191: 
191e 
1917 
1918 
191s 

192C 

1927 
1928 
M a  

Density 

Salinity 

-- 

1890 
1891 
1892 
1893 

1944 
1945 
1946 
1947 

-- 

1948 
Mean 

3ensity 

Winitp 

,0160 1.0143 1.0106 1.0137 1.0152 --- -0- 1.0171 1.0168 1.0155 1.0113 1.0115 
139 142 140 128 143 1.0145 1.0153 144 154 179 181 175 
163 167 127 108 124 161 170 182 186 178 172 166 

148 159 128 142 165 162 180 185 186 187 181 182 
179 181 167 1S1 140 151 158 171 177 175 168 156 
139 144 158 122 145 172 177 179 184 162 133 153 
160 150 140 106 146 171 175 175 158 172 171 169 
158 173 149 120 152 170 183 191 181 175 175 167 

159 165 142 155 159 181 169 177 186 191 in 156 
159 180 106 110 154 176 188 199 191 186 160 160 
133 142 153 134 138 162 167 176 169 173 152 163 
156 128 141 131 157 165 152 155 138 144' 152 113 
148 138 112 088 134 163 179 181 182 . 180 166 169 

174 180 162 084 1 2 3  i s 0  157 in 166 174 155 144 
144 141 ' 148 122 160 177 183 190 194 192 177 170 
158 164 128 124 154 151 153 163 166 146 132 141 
141 141 098 120 086 130 165 170 177 179 147 154 
173 173 137 101 125 152 166 180 178 177 171 153 

158 164 098 122 090 126 135 134 148 126 1 2 6  123 
126 150 111 141 138 121 169 169 170 166 167 168 
161 143 156 109 099 115 152 164 175 182 159 165 
179 176 112 116 126 139 166 168 177 183 179 165 

.mol55 1.0157 1.0132 1.0120 1.0136 1.0155 1,0165 1.0172 1.0173 1.0172 1.0159 1.015E 

21.3 21.6 18.3 16.7 18.8 21.0 22.6 23.5 23.7 23.5 21.8 21.2 

NEW YORK (Fort Hamilton), N.Y. 
1.0183 1.0189 1.0175 1.0129 1.0166 1.0181 1.0197 1.0207 1.0194 1.0168 1.0159 1.015t 

184 190 150 099 135 172 201 211 206 197 164 15i 
132 1 7 3  132 128 169 178 200 209 207 198 167 17: 
187 172 164 096 139 184 191 202 203 209 210 196 

165 158 161 167 182 199 174 164 175  181 184 16C 130 146 157 110 140 253 166 180 188 193 185 15E 168 179 138 123  148 144 166 190 191 158 162 175 

160 174 140 124 144 17l 177 175 169 166 144 151 
--- --- 123 118 147 170 184 221 201 152 167 164 

176 187 138 104 141 163 174 175 177 169 167 --- 
182 176 142 164 161 174 190 184 163 166 120 126 156 160 155 134 148 149 151 164 167 193 193 187 

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 

SANDY HOOK. N.J. 
--- --- --- 1.0125 1.0149 1.0179 1.0181 1.0171 1.0183 1.0194 1.0193 1.0187 

1.01.53 1.0161 1.0147 120  151 176 194 198 180 175 166 157 144 170 172 162 168 174 176 161 183 177 149 146 

164 173 152 154 160 166 187 199 181 170 167 182 
157 143 140 141 182 194 202 200 191 199 202 188 150 189 178 164 184 177 193 201 194 199 188 171 --- --- --- 175 155 150 150 ,137 181 --- --- --- 

--- --- 192 204 197 199 190 176 
173 182 133 162 141 163 164 157 172 161 165 151 
148 180 144 172 178 146 177 181 187 184 190 202 

159 184 196 169 167 149 142 149 174 1 8 2  187 --- 
184 184 149 150 154 151 169 1 8 2  1 9 1  198 197 181 

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

00164 l . O l 7 l  1.0153 1.0150 1.0159 1.0169 1.0183 1.0185 1.0186 1.0186 1.0179 1.0175 

22.5 23.4 21.0 20.6 21.8 23.1 25.0 25.2 25.4 25.4 24.4 23.9 

--- 
01 50 
159 

167 
163 
156 
158 
165 

167 
163 
154 
144 
153 

152 
166 
148 
142 
157 

129 
15C 
141 
156 

00154 

21.2 

Max. Min. 

.0195*1.0056* 
196 103 
196 076 

198 103 
195 102 
201 056 
201 065 
203 074 

203 101 
204 024 
192 080 
182 035 
197 063 

196 052 
220 094 
193 062 
206 046 
206 063 

187 043 
199 068 
193 035 
199 052 

1.0220 1.0024 

29.8 4.2 

1.0224 1.0084 
223 008 
226 017 
226 048 

213 075 
214 058 
222 044 
242* 0881 
215 . 083 

218* 060* 

216 054 
209 078 

00242 1.9008 

32.7 2.1 

021 7* 1 0088* 
209 081 
214 102 

220 116 
216 104 
227 116 
205* 072* 

244* 147* 
209 093 
230 112 
21oc 111* 
205 112  

09244 1.0072 

32.9 10.5 
*Observations for t h e  :;ear are incomplete; extremes a r e  f o r  the months s h m .  



- 
Density of Sea Water - Continued 

Means and Extremes 

Jan. Feb. Mar. -4pr. May June July Aug. Sept. Oct. Nov. Dec. 

LONG BRANCH, N.J. 

Max. Min. Y e a r  Means 

--- 

--- --- --- 

. 0236 
23: 
235 

234 

225 

22f 

22t 

231 
22; 

23! 
23t 
231 
231 
231 

--. 
--I 

.0236*1.0150* --- --- --- 1.0206 1.0198 1.0213 1.0217 1.0223 1.0224 --- 1948 

1945 
1946 
1947 

1912 
1913 
1914 

1915 
1916 
1917 
191E 
191s 

192C 

1922 
1924 

192: 
1922 
192: 
192t 
192: 

-- 

ASBURY PARK, N.J. 
.0228* 1 . 01 94* 

246, 193* 
2 4 4  147* 

--- --- 
.c220 --- 

231 1.0231 

ATLANTIC CITY, N.J. 

-0247 1.0211 -0232 1.0239 1.0231 1.0233 1.0234 1.0240 1.0239 1.0239 1.0238 1.0237 1.0237 1.0237 
245 
247 

244 
23% 
239 
240, 
240 

239 

242 
238 

247 
247 
250 
251 
260 

202 
210 

212 
21 9* 
212 
210* 
212 

21 4 

21 0 
199 

205 
217 
209 
208 
210 

231 
234 

233 
22 9 
231 
220 
229 

21 9 

237 
225 

243 
242 
239 
238 
240 

242 
232 

237 
230 
231 
231 
232 

230 

233 
230 

241 
240 
230 
241 
242 

238 
232 

235 
230 
230 
231 
230 

229 

232 
231 

236 
237 
238 
233 
242 

239 
236 

232 
233 
230 
233 
230 

229 

232 
229 

239 
236 
231 
226 
241 

235 
237 

233 
236 
231 
231 
228 

235 

230 
227 

236 
241 
229 
237 
238 

233 
237 

236 
233 
226 
235 
226 

233 

228 
230 

232 
242 
226 
244 
236 

236 
231 

235 
225 
225 
23( 
22'; 

22t 

22: 
22! 

234 
23! 
22: 
2 51 
23! 

232 
240 

236 
232 
231 

228 

231 

231 
225 

234 
237 
237 
227 
238 

--- 

238 
238 

227 

231 
233 
230 

229 

22 9 
226 

233 
237 
237 
229 
238 

23? 

238 
237 

230 
230 
228 
226 
225 

226 

229 
227 

230 
237 
232 
231 
238 

2 31 
234 

234 

224 
224 
226 

228 

228 
226 

224 
236 
231 
236 
230 

--- 

225 
221 

235 
232 
225 

225 

223 

235 
222 

235 
236 
242 
227 
236 

. 230 

232 
230 
234 
232 
227 

232 
231 
223 
250 
230 

237 
251 
240 
228 
246 

229 
221 
235 
237 

233 
239 
232 
241 
232 

231 
230 
222 
231 
229 

237 
235 
230 
230 
246 

236 
224 
235 
236 

233 
236 
229 
245 
228 

232 
230 
229 
234 
230 

235 
237 
239 
229 
238 

226 
220 
237 
229 

237 
235 
231 
237 
223 

226 
228 
227 
235 
231 

225 
236 
237 
230 
228 

236 
227 
235 
231 

243 
239 
232 
241 
231 

235 
239 
235 
23 7 
224 

227 
242 
240 
233 
23 7 

239 
232 
256 
227 

243 
236 
2 43 
244 
235 

234 
237 
235 
235 
237 

229 
2 41 
239 
236 
237 

237 
220 
235 
221 

245 
232 
248 
242 
235 

255 
234 
228 
235 
239 

231 
243 
237 
239 
243 

232 
228 
239 
235 

242 
220 
245 
256 
23@ 

236 
235 
233 
236 
229 

237 
242 
232 
243 
239 

224 
231 
233 
226 

2 44 
234 
24 4 
236 
227 

2 23 
234 
231 
232 
23@ 

234 
247 
2 32 
239 
238 

230 
2 31 
234 
232 

244 
238 
242 
237 
232 

231 
233 
232 
222 
237 

237 
247 
230 
2 41 
232 

230 
2 31 
242 
230 

241 
233 
235 
236 
234 

228 
235 
232 
234 
237 

234 
246 
234 
240 
229 

230 
230 
240 
233 

1% 
1931 
1932 
193: 
1934 

1935 
193E 
1937 
193E 
193s 

194C 
1941 
1042 
1945 
1944 

1945 
1546  
1047 
1948 

Mean 
3enaity 

jalinity 

1 s21 
1922 
1923 

1947 
1948 
Mean 

Iensity 

hlinity 

-- 

24( 
236 
252 
234 
2 3  

234 
227 
2 5c 
22E 
24C 

232 
242 
229 
244 
228 

22c 
237 
234 
231 

257 
247 
2 56 
260 
248 

243 
2 49 
247 
244 
246 

244 
253 
2 54 
251 
256 

242 
245 
248 
245 

223 
207 
21 3 
210 
21 2 

206 
205 
2C7 
2 04 
204 

202 
221 
220 
21 1 
2 07 

206 
205 
221 
197 

2 41 
2 3  
23l 
231 
25: 

231 
29: 
23( 
231 
23: 

23: 
241 
2 3  
2 3  
23; 

2 31 
22: 
23t 
231 

..0234 

31 .E 

--- 
-..- --- 
--- 
2 OS 

00213 

28.9 

,00232 1.0233 1.0232 1.0231 1.0233 1.0235 1.0236 1.0234 1.0234 1.0235 1.0235 1.G233 

31.4 31.5 31.4 31.2 31.5 31.8 31.9 31.6 31.6 31.8 31.8 31.5 

e0260 1.0197 

35.0 26.8 

BREAKWATER HARBOR, DEL. 

--- -..- --- -..- --- --- 1.0222 1.0225 1.0228 1.C231 1.0225 1.C214 
-0203 1.0209 --- 1.0205 1.0209 1.0208 214 220 218 219 220 214 

216 209 1.0206 198 --- --- --- --- --- --- e-- --- 
.0235+ l.C205* 

241+ 187+ 
2 2 8  166* 

23Epr- 168* 
233 154 

,0241 1.0154 

32.5 21.2 

--- --- --- --- 208 215 219 219 21s 220 217 215 
207 218 211 200 202 200 211 215 214 206 219 211 

-0209 1.0212 1.0208 1mC201 1.0206 1.0208 1.0216 1.0219 1.0220 1.0210 1.0220 1.0214 

28.4 28.8 28.2 27.3 28.0 28.2 29.3 29.7 29.e 29.7 29.6 29.0 

*Observations for  the gear are incomplete; oxtrealcs are for t h e  months shovm. 



1923 
1924 

1925 
1S26 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1536 
1937 
1938 
1939 

1G4C 
1941 
1 c42 
1942 
1944 

194: 
194E 

Mean 
Density 

Salinity 

Density of Sea Water - Continued 
Meara and Extremes 

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

Means 

PHILADELPHIA, PA. 

1.9995 0.9995 0.0996 0.9996 0.9996 1.OOO1 0.9999 1 . 0  0.9999 0.9997 0.9995 0.9995 0.9997 
1.0996 0.9996 0.9994 0.9996 0.9999 --- 0.9994 0.9997 0.9995 0.9992 0.9991 0.9990 --- 
1.9991 0.0992 0.9992 0.9994 0.0996 0.9996 0.9996 0.0997 0.9996 0.9994 0.9992 0.9991 0.9994 
1.9992 0.9992 0.9991 0.9991 0.3995 0.9995 0.9997 OoP996 0.9995 0.9993 0.9992 0.4992 0.9993 
1.9992 0.9992 0.9994 0.9997 0.9999 0.9996 0.0997 0.9995 0.0992 0.9992 0.9994 
1.9993 0.9994 0.9992 0.9996 0.0999 1.0000 0.9999 1.0001 0.9999 0.9999 0.9997 0.0996 0.9997 

0.9992 0.0991 

1.9995 0.9996 0.9998 0.9997 0.9998 0.9999 1.0000 1.0001 1.0000 1.0001 1.C000 0,9997 0.9998 

1.9997 0.9996 0.0998 0.9999 1.0002 1.0003 1.0003 0.9999 0.0999 0.9998 0,0998 0.0997 
1.0996 0.9997 0.9996 0.9999 1.0001 1.0001 1.0002 1.0002 1.0003 1.C00l 1.OOCO 0.9999 
1.9999 0.9999 0.9999 0.9999 0.9999 1.0000 0.9999 0.9999 1.0001 1.@002 1.0000 0.9997 
3.9998 0.9998 0.9999 0.9996 1.0000 1.COOO 1.CO03 1.0002 1.0003 1.@0@1 1.OOO1 0.9999 
3.9999 0.9996 0.9998 1.0000 1.0001 1.0002 1.0001 1.0001 1.0000 1.0000 0.9998 0.0997 

3.0998 0.0996 0,9999 1.@000 1.COO2 1.0003 1.0001 1.OOOO 1.0000 1.0002 0.9998 0.9995 
3.9595 0.9996 0.9995 0.9997 0.9999 0.9997 0.9998 0.9999 0.9999 0.9995 0.9994 0.9994 
3.0994 0.9995 0.9995 0.9994 0.9996 1.oooO 1.0000 0.9996 1.oooO 0.9907 0.9995 0.0995 
3.9996 0.9995 0.9996 0.9998 1.0003 1.0000 1.0000 1.0001 1.0000 0.9998 0.0998 0.9993 
0.9993 0.9993 0.9992 0.9993 0.0995 0.9995 0.9997 0.9996 0.9997 0.9994 0.9993 0.9993 

0.9992 0.9993.0.9993 0.9992 0.9995 0.9996 0.9996 0.9996 0.9994 0.9993 0.9996 0.9993 
0.9993 0.9993 0.9993 0.9994 0.9996 0.9996 0.8996 0.9998 0.9998 0.9997 0.9994 0.9995 
0.0993 0.9993 0.9994 0.9994 0,0997 0.9997 1.0000 0.9997 0.9998 0.0998 0.9996 0.9996 
0.9994 0.9994 0.9994 0.9995 0.9998 0.0999 0.9997 0.9998 0.9997 0.9996 0.9994 0.9994 
0.9992 0.0992 0.9990 0.9991 0.9998 0.9998 0.0997 0.9996 0.0995 0.9993 0.9994 0.9993 

0.9909 
1 . 0ooc 
0.9999 
1.000C 
0.099s 

l .@@OC 
0.?991 
0.999c 
O.099E 
0.999: 

0.9991 

~::;;;; 
0.999t 
0.999' 

0.9991 0.9991 0.9991 0.9995 0.9994 0.9595 0.9995 0.9996 0.9995 0.9993 0.9992 0.9992 0.999: 
0.9992 0.9994 0.9984 0.9996 0.9997 C.9999 0.9998 0.9999 0.?997 0.0995 0.9996 0.0996 0.999t 

0.0994 0.9994 0.9995 0.9996 0.9998 0.9999 0.9999 0.0998 0.9998 0.9997 G.9996 0.?995 0,999' 

0.3 0.3 0.4 0.5 0.8 0.9 0.9 0.8 . 0.8 0.7 0.5 0.4 0.: 

194: 
1944 
194: 

194f 
M a  

Density 

salinity 

-- 

1947 
1948 

1947 
1948 

1944 

1945 
1946 
1947 
1948 

M a n  
h d t p  

-tp 

*Obsetoatlons for the year are incomplete; extremes are for &e months shown. 

OLD POINT COMFORT, VA. 

--- --- --- --- --- --- -- - --- --- 1.0167 1.0166 1.017( 
1,0158 1.0157 1.0117 1.0125 1,0144 1.0145 1.0164 1.0182 1.0169 153 167 15' 

144 148 134 1M) 144 144 138 130 141 136 153 --a 

--- 121 119 107 120 129 155 149 164 147 146 10; 

1.0151 1.0142 1.0123 1.0127 1.0136 1.0139 1.0152 1.0154 1.0155 1.0161 1.0158 1.014! 

20.8 19.6 17.1 17.6 18.8 19.2 20.9 21.2 21.3 20.8 21.7 19.: 

RICHMOND, VA. 

--- --- 0.9990 0.9991 0.9993 0.9994 0.9992 0.9994 0.9994 0.9994 0.9990 0.9992 
Do9991 0.9990 0.9990 0.9991 0.9993 0.9995 0.9996 0.9994 0.9992 0.9990 0.9991 0.999C 

CAPE CHARLES (town), VA. 

--- --- -- --- --- --- 1.0171 1.0175 1.0178 1.0179 1.0177 1.0171 
1.0166 1.0169 1.0167 1.0158 1.0145 1.0160 168 167 174 167 177 158 

WASHINGTON, D.C. 

1.9994 0.9994 0.9994 0.9993 0.9997 0.9996 0.9997 0.9997 0.9997 0.9996 0,9995 0.9995 

1.9993 0.9994 0.9994 0.9996 0.9994 0.9995 0.9993 0.9994 0.9994 0.9992 0.9991 0.9989 
1.9987 0.9988 0.9988 0.9989 0.9991009994 8.9994 0.9994 0.9995 0.9992 0.9991 0.9990 
1.9988 0.9987 0.9988 0.9992 0.9996 0.9996 0.9996 0.9997 0.9995 0.9994 0.9992 0.9990 
)e9990 0.9990 0.9994 -0- -- -0- 0.9998 0.9997 0.9997 0.9993 0.9992 0.9992 

)e9990 0.9991 0.9992 0.9992 0.9994 0.9995 0.9996 0.9996 0.9995 0.9993 0.9992 0.9991 

0.0 0.0 0.0 0.0 0.3 0.4 0.5 0.5 0.4 0.1 0.0 0.0 

--I 

1.015: 
--a 

--. 
1.014' 

19.! 

--. 
0.9991 

--- 
1.0164 

3.9995 

3.9993 
3.9991 
3.9992 

-b- 

1. 9993 

0.1 - 

Max. Min. 

..0012 0.9990 
, .0002*0.?988* 

.COO5 0,9989 

.oooo 0.9990 
..0004 0.9990 
.e0009 0.9989 
..o007 0.9991 

..om9 0.0992 

..0011 0.0993 

..@007 OoP992 

..(NO8 0.9991 

..0007 0.9985 

..0008 0.9992 
1.0011 0.9989 
.e0006 0.9989 
..ooO8 0.9992 
t.MO1 0.9988 

1.0005 0.9987 
1.0002 0.9987 
1.0007 0.0989 
1.0005 0.9991 
L.(?oO2 0.9988 

1.0003 0.9987 
1.007 0.9991 

1.0012 0.0985 

2.6 0.0 

1 0186* 1-01 4s 
192 068 
169* 1M 

174* 028 

.e0192 1.0029 

26.1 4.8 

).9999*0.9985 
.OW1 0.9986 

. 0208*1.0164 
196 116 

00007 0.9988 

0.9986 
.oooo 0.9985 
00005 0.9986 
.0007*0.99881 

.OOO7 0.9986 

2.0 0.0 



Density of Sea Water - Continued 
Means and extremes 

193E 
193: 

194c 
1941 
1942 
194: 
1944 

194: 
194E 
1947 
194F 

Mean 
Density 

hliniw 

194: 
194( 
194; 
1946 

Mean 
Density 

Salinity 

194t 
194' 
194t 

Mean 
Density 

Salinity 

1914 

1915 
iC1G 
1317 
1913 
1319 

1920 
1921 
1922 
1323 
1924 
1925 
1926 
1327 
1925 
1729 

193n 
13.31 
1 3 x 2  
3 0 7 5  
13i4 

l? .?C 
1831: 
135: 
1938 
1.389 

1940 
1941 
1942 
1943 
1944 

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

SOLOMONS ISLAND, MD. 

1.0093 1.0094 1.0084 1.0074 1.0082 l.Om9 1.0099 1.0097 1.0103 1.0108 1.0122 1.0108 
107 101 063 --- 059 078 088 101 108 117 123 --- 
124 127 --- 066 062 071 087 098 108 116 120 109 
099 108 108 086 093 106 107 112 124 136 136 140 
137 132 117 088 092 079 096 105 106 113 105 093 
077 078 069 067 061 054 077 094 107 128 123 116 
118 126 114 085 069 083 099 100 109 120 132 130 

120 122 083 067 076 065 071 066 084 083 090 073 
070 082 074 079 086 056 064 079 097 110 116 119 
118 106 105 091 079 063 075 078 093 102 118 120 
117 114 100 069 066 070 082 081 093 112 122 104 

1.0107 1.0108 1.0092 1.0077 1,0075 1.0074 1.0086 1.0092 1.0103 1.0113 1.0119 1.0111 

15.0 15.2 13.1 11.1 10.9 10.7 12.3 13.1 14.5 15.9 16.6 15.6 

CAMBRIDGE, MD. 

--- --- --- --- --- --- --- 1.0039 1.0054 1.0058 1.0057 1.0043 
1.0039 1.0048 1.0052 1.0053 1.0054 1.0053 1.0041 048 067 079 085 086 

082 078 076 075 067 060 057 057 066 080 094 093 
060 063 076 062 050 046 051 045 065 082 082 063 

1.0060 1.0063 1.0068 1.0063 1.1)057 1.0053 1.3050 1.0047 1.0063 1.0075 1.0080 1.0071 

8.9 9.3 9.9 9.3 8.5 8.0 7.6 7.2 9.3 10.8 11.5 10.3 

ANNAPOLIS, MD. 

--- --- --- --- --- --- --- --- --- --- 1.0086 1.0089 
1.0079 1.0064 1.0080 1.0037 1.0037 1.0025 1.0040 1.0043 1.0057 1.0076 092 093 

094 092 055 029 035 044 053 054 066 092 098 081 

00086 1.0078 1.096.8 1.0033 1.0036 1.0034 1.0046 1.0048 1.0062 1.0Od4 1.9092 1.0068 

12.3 11.2 9.9 5.4 5.8 5.5 7.1 7.3 9.3. 12.0 13.1 12.5 

BALTIMORE, MD. 

e0076 1.0053 1.0062 1.0024 1.0326 1.0042 1.m51 1.0058 1.0066 1.0089 1.0099 100100 

065 
050 
062 
659 
06% 

063 
050 
061 
08 0 
042 

063 

063 
043 
070 

.?5C 
123 
073 
(? 70 
063 

062 
e56 
G5G 
055 
077 

102 
078 
096 
035 
086 

083 

050 
050 
061 
056 
080 

067 
058 
069 
074 
048 
043 
068 
044 
043 
080 

062 
122 
061 
070 
078 

064 
051 
058 
052 
053 

100 
08 6 
102 
046 
094 

074 
059 
04 7 
02 6 
06 0 

041 
03 5 
046 
050 

031 
053 
042 
050 
044 

046 
125 
075 
060 
062 

043 
02 3 
06 3 
050 
03 3 

092 
080 
073 
033 

--- 

o n  

074 
031 
03 1 
032 
046 

014 
026 
030 

01 5 
050 
045 
034 
03 2 
023 

03 9 
06 7 
043 
03 0 
040 

042 
01 3 
053 
042 
03 0 

031 
045 
051 
040 
053 

028 

061 
026 
045 
030 
031 

022 
03 1 
02 8 
036 
01 4 
056 
048 
036 
024 
01 2 
049 
051 
03 7 
023 
03 9 

045 
01 7 
026 
048 
03 5 

029 
070 
049 
01 9 
024 

052 
02 5 
03 9 
02 3 
01 8 

036 
040 
02 5 
03 3 
009 
050 
059 
02 7 
02 7 
022 

066 
041 
036 
042 
044 

049 
03 5 
02 8 
050 
042 

037 
069 
040 
01 9 
043 

047 
01 9 
02 4 
038 
028 

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 
030 
043 

041 
023 
032 
047 
03 5 

036 
049 
042 
057 
026 
058 
065 
04 7 
020 
050 
06 5 
062 
065 
053 
053 

044 
063 
049 
055 
062 

064 
081 
057 
050 
063 

046 
051 
04 7 
059 
049 

059 
063 
050 
05 7 
043 
07l 
061 
07l 
03 8 
062 

083 
083 
076 
04 7 
058 

061 
068 
064 
070 
081 

079 
G8 5 
069 
082 
078 

058 
057 
0 70 
062 
055 

064 
073 
060 
079 
040 
077 
060 
064 
049 
065 
106 
086 
081 
059 
070 

070 
077 
079 
083 
083 

081 
093 
070 
101 
09 7 

06 7 
066 
063 
062 
058 

063 
073 
072 
08 7 
06 2 
072 
043 
045 
059 
063 
125 
094 
OB 8 
071 
069 

072 
082 
057 
084 
08 9 

080 
100 
058 
078 
104 

076 
071 
077 
06 7 
047 

053 
064 
062 
0 74 
062 
081 
03 5 
034 
065 
061 
124 
091 
070 
068 
06 5 

073 
079 
059 
079 
100 

06 7 
106 
052 
086 
09 7 

Means 

1.0096 

113 
105 
088 
107 

08 3 
086 
096 
094 

1.0096 

13.6 

1.0059 
074 
062 

1.0062 

9.2 

--- 
1.0060 

066 

00068 

9.3 

.W62 

060 
044 
050 
047 
047 

04 7 
051 
04 9 
059 

059 
057 
046 
039 
049 
0 73 
083 
062 
053 
057 

056 
052 
053 
06C 
061 

079 
064 
052 
07C 

--- 

068 

Max. Min. 

-0127 1.0064 
131* 041* 

139 042* 
148 065 
145 068 
135 033 
136 047 

129 045 
123 040 
126 044 
127 039 

00148 1.0033 

20.4 5.4 

0066* 1 902 5* 
092 029 
102 041 
095 006 

..0102 1.oO06 

14.4 1.8 

..009SC1.0072* 
101 011 
106 010 

-0106 1.0010 

14.9 2.4 

00103 1.0013 
108 
077 
083 
079 
090 

079 
08 0 
06 7 
08 9 
067* 
096 
094 
081 

088 

132 
132 
090 
080 
084 

08 9 
08 9 
091 
093 
105 

115 
111 
126 
107 
118 

o n  

021 
014 
020 
01 2 
01 3 

01 1 
01 7 
01 9 
01 9 
007* 
014 
02 6 
01 5 
009 
008 

02 8 
022 
02 5 
01 5 
026 

02 4 
006 
01 6 
028 
01 6 

01 5 
028 
024 
01 2 
01 7 

*Observations for t he  year are incomplete; extremes aro for the months shorn. 



Density of Sea Water - Continued 
Means and Extremes 

CHARLESTON, S.C.f 

1.0239 140227 1.0203 1.0208 1.0219 1-0211 --- --- 1.0217 1.0222 1.0224 1.0220 

Year - 

194! 
194L 
194' 
194f 

Mean 
Denaitg 

Winity 

1922 
1924 

192: 
192E 
1927 
192€ 

M0Ul 
knaitg 

hlinity 

1946 
1947 
1948 

MOUI 

*e 

1922 
1923 
1924 

1925 
1926 
1927 
1928 
192s 

193C 
1931 
1932 
1932 
1931 

193! 
193t 
193' 
193! 
193! 

194( 
194: 
194: 

Mean 
Densit: 

Salinit 

- 

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

BALTIMORE, MD. - Continued 

1.0078 1.0095 1.0033 1.0023 1.0031 1.0028 l*e0029 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 07C 

1.0068 1.0066 1.0054 1eC037 1.0035 1.0037 1.0042 1.0049 1.0062 1.0072 1.0073 1.0072 

9.9 9.7 8.1 5.9 5.6 5.9 6.6 7.5 9.2 10.5 10.6 10.5 

DIAMOND SHOAL LIGHTSHIP 

--- --- --- --- 1.0272 1.0274 1.0261 1.0247 1.0239 --- --- 180256 --- --- 1.0236 1.0242 239 244 256 267 260 1.0249 1.0247 267 

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

1.0262 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 34.7 35.5 35.6 35.5 35.6 34.6 35.0 34.7 34.9 

SOUTHPORT, N.C. 

--- --- 1.0141 1.0145 1.0114 1.0146 1.0093 1.0114 1.0145 1.0146 1.0164 1.0173 
..0113 1.0169 125 098 177 204 168 180 138 147 119 140 

132 064 091 121 171 159 197 200 224 194 155 103 

.a0122 1.0116 1.0119 1.0121 180154 1.0170 1.0153 1.0165 1.0169 1.0162 1.0146 1.0139 

17.0 16.2 16.6 16.9 21.2 25.3 2100 22.6 23.1 22.2 20.1 - 19.2 

203 
206 

184 
21 4 
245 
240 
21 9 

2 02 
227 
2 50 
216 
240 

235 
223 
213 
222 
243 

244 
238 
200 

203 
201 

158 
179 
244 
232 
191 

199 
228 
243 
188 
235 

234 
201 
187 
230 
237 

227 
242 
205 

207 
139 

195 
174 
240 
182 
170 

209 
226 
240 
191 
239 

239 
191 
192 
234 
135 

21 5 
236 --- 

197 
171 

212 
187 
240 
198 
196 

195 
21 3 
248 
216 
242 

245 

199 
236 
214 

222 
224 

iaa 

--- 

209 
198 

233 
216 
249 
197 
210 

213 
229 
243 
229 
243 

245 
195 
200 
239 
228 

234 
2 43 --- 

-~ 
206 1.0219 1.0214 
220 

237 
224 
248 
222 
210 

229 
242 
222 
240 
241 

246 
229 
220 
236 
222 

241 
249 
--a 

200 

233 

239 
214 
21 5 

230 
24i 
221 
233 
251 

225 
237 
223 
241 
226 

2 42 
160 

228 

--- 

208 

243 
234 
198 
210 
224 

245 
249 
240 
233 
253 

21 4 
238 
226 
240 
228 

218 
194 

200 
207 

250 
2 41 
217 
169 
222 

246 
247 
229 
187 
248 

175 
239 
211 
244 
235 

21 6 
214 --- 

220 
134 

2 52 
249 
234 
162 
211 

244 
248 
217 
222 
237 

211 
225 
224 
238 
244 

234 
235 --- 

237 
198 

244 
247 
240 
21 5 
217 

241 
2 53 
206 
227 
241 

228 
217 
230 
239 
245 

245 
240 --- 

226 
210 

238 
246 
244 
227 
211 

238 
254 
215 
236 
23E 

235 
222 
23i 
24: 
24: 

241 
22! --. 

1.0224 1.0214 1.0208 1.9212 1.0224 1.9229 1.0226 1.9227 1.0221 1.0223 1.0232 1.023: 

30.3 29.9 28.2 28.3 30.3 31.0 30.6 30.7 29.9 30.2 31.4 31.' 

Means 

1.0043 
o4a 
051 
06C 

1 C056 

8.4 

--- --- 
1 e 0268 

265 
257 --- 

1 . 0261 
35.1 

--- 
1 . 0148 

151 

1 . 0145 
20.0 

~~ 

Max. Min. 

.e0105 1.0014 
093 018 
093 011 
095 014 

.e0132 1.0006 

18.3 1.8 

. 028 5+ 1 0221* 
293* 199* 

286 229 
294 224 
291 213 
281* 227* 

00294 1.0199 

39.4 27.1 

024oC 1 W20* 
260 018 
260 OOO 

00260 1-oooO 

35.0 1.1 

184 
023 

130 
147 
181 
070 
143 

166 
196 
1.79 
12% 
220 

187 
161 
162 
21 5 
154 

160 
088 
1571 

1.0223 ,0269 1.0023 t 
*Observations fbr the year a re  incomplete; ext'renes a r e  for  the  months shown. 
t A  d i s t i n c t  change i n  the  dens i ty  o f  the  water i n  Charlestcn !!arbor too4 place vhen the hydro-electric plant 

near Xoncks Corner, S. C. began d iver t ing  large quan t i t i e s  of water from the Santee River i n to  t h e  Cooper 
E v e r .  The p lan t  began operat ion i n  January 1942 but  did not  reach average production before h r c h  1942. 
Since l i g h t e r  dens i t i e s  have p r s i s t e d  under the  changed conZitions, t h e  observations hare been separated a t  
t h e  end of February 1942 and are presented as two series. 



194; 
194; 
19:. 

, 194: 
1 3 4 i  
194: 
194Z 

Mean 
Density 

Salinity 

194C 
1941 
1942 
1942 
1944 

1945 
1945 
1947 
1943 

Mean 
Density 

Salinity 

1944 

1945 
1946 
1347 
1948 

Mean 
3ensity 

Minity 

134: 
194c 
194: 
194t 

Mean 
Densitj 

%ni-$ 

1921 
192t 
192' 
1921 
192! 

15: 
153 
1931 

193 
-- 

Density c;f Sea Water - Continued 
Means and Extremes 

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

CHARLESTON, S.C:t 
e-- --- 1.0144 1.C139 1.0142 1.0108 1.0150 1.0175 1.0164 1.0166 1.0116 1.013: 

1.0121 1.9109 131 098 099 117 1 1 2  121 137 154 133 15: 
147 117 084 085 086 110 114 116 135 182 153 1.7; 

123 125 113 125 127 133 113 126 100 093 123 12E 

132 102  101 102 105 129 109 123 136 154 139 1N 
092 086 061 070 089 103 114 125  144 137 127 091 

107 094 1 1 2  089 074 103 137 1 1 2  135 131 115 13C 

1.0121 lo0106 1.0133 1.0101 1.0103 1.C115 1.0123 1.0129 lo0136 1.0139 1.0134 1.012E 

16.9 14.9 14.5 14.2 14.5 16.1 17.1 17.8 18.3 19.1 18.6 17.4 

FORT PULASKI, SAVANNAH RIVER, GA. 

1.0114 1.0099 1.0083 1.0108 1.0122 1.0139 1.0139 1.0115 1 o O l . 0 1  1.0142 1.0140 1.012C 

087 091 049 074 123 114 154 146 139 157 169 139 
--- -e- 067 087 114 --- --- --- --- 156 148 147 

092 116 106 115 148 150 084 148 161 168 159 1 3 7  

094 11s 052 029 062 115 142 124 144 152 160 16C 

156 101 094 113 097 154 159 182 116 1 2 3  134 107 
046 067 062 054 066 0913 126 139 135 114 114 140 
094 082 063 052 106 110 124 145 157 130 072 074 
082 042 045 039 093 098 125 150 131 141 135 052 

.moo96 1.0090 1.0069 1.0075 1.0103 1.0124 1.0132 1.0187 1.0136 1.0143 1.0137 1.0120 

13.6 12.8 1001 10.9 14.5 17.3 13.3 19.0 18.3 19.7 19.0 16.7 

FERNANDINA, FLA. 

00203 1.0209 1.0226 1.0243 10'2246 256 225 203 166 194 210 21C 

226 215 194 185 214 227 222 --- 218 148 146 153 
192 195 219 216 223 228 223 206 196 189 206 221 

169 171 166 134 215 239 242 218 212 l e 9  230 218 

-0198 1.0198 1.0197 1.0195 1.0224 1.0234 1.0221 1.C2G6 1.0200 1.0181 1.0197 1.0265 

26.9 26.9 26.6 26.5 30.3 31.6 29.9 26.0 27.2 24.7 26.8 27.e 

MAY PORT, FLA. 

.oi54 1.0166 i.oie5 1.0221 1.0215 1.0236 1.0116 1 .~096 1.0089 1.0120 1.0128 1.0150 
145 158 184 186 163 176 162 114 092 138 1 5 2  164 
182 169 139 138 169 198 118 140 150 103 110 135 
137 107 100 --- 184 199 188 136 160 107 ' --- 132 

00154 1.0150 1.0152 1.0182 1.0188 1.0202 1.0146 1.0122 1,0123 1.0117 1.0130 1.0145 

21.2 20.6 20.9 24.8 25.6 27.4 20.1 17.0 17.1 16.3 18.0 20.0 

Means 

--. 
1.9121 

11: 

1 2 (  
111 
12c 
13: 

. .O l lE  

16.6 

. . 01 l a  
133 
12c 

113 

124 
097 
101 
094 

.0114 

16.0 

--- 

Max. Min. 

1.0240*1.Q035* 
246 050 
216 034 

206 024 
227 030 
229 049 
229 025 

. -0246 1.9024 

33.2 4.2 

. 0231 1 0013 
237 015 
234 001 
224* 027* 
211 0.9998 

227 0.9997 
224 1.3016 
221 009 
225 004 

00237 0.9997 

32.3 0.7 

.0246*1.0097* 

275 134 
264 155 
261* 104+ 
272 082 

,0275 1.0C82 

37.0 11.8 

.0284 1.0020 
267 0.9999 
256 0.9998 
266c1.0001* 

.0284 0.9998 

38.1 0.8 

02 74* 1.0250* 
288* 2524 
276* 25W 
278* 1841 
279* 1914 

280* 2204 
274* 2444 
279* 2574 

278* 24W 

N 
0 

tSeo f o o t n o t e  ( t )  on pace 19. 
*Observations for t h e  year are incomplete;  extremes are for the months shown. 



134( 
194; 
194E 

19?€ 

194C 
1941 
1942 
1942 
1944 

194: 
194€ 
199; 
194f 
M W  

lensity 

Minib 

192t 
192' 
1921 
192! 

1931 
193: 
1931 
193: 
1Q31 

193 
1938 
193 
193 
193 

Density of Sea Water - Continued 
Weans and extremes 

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

DAYTONA BEACH (ocean), FLA. - Continued 

.CP5? 1.0?;7 . Q ? . ~ ~ !  1.0270 1.92';l 1.0270 1.02fi9 1.O2S3 1.0255 1.0255 1.0250 1.025 
252 252 253 263 2?i3 270 267 266 258 262 257 25 243 253 260 257 271 272 271 269 259 265 266 26 270 269 263 271 276 274 275 269 266 250 266 26 257 254 267 262 268 266 263 279 269 258 256 2 5  

256 263 27C 270 272 273 269 270 264 246 247 24 
251 246 --- 263 270 274 272 270 260 249 246 24 

22 24C 226 241 256 267 272 272 265 251 242 261 26 
254 251 258 263 266 267 267 267 261 244 --- 

e0254 1.0256 1.0263 1.0264 1.0268 1.0270 1.0269 1.0269 1.0265 1.0253 1.0255 1.025~ 

34.2 34.5 35.4 35.5 36.0 36.3 36.2 36.2 35.5 34.1 34.4 34.: 
I 

DAYTONA BEACH (Halifax River), FLA. 
--- --- 1.0096 1.0155 1.0190 1.0230 1.0161 1.0061 1.0040 1.0082 1.0125 1.016! 

,0179 1.3178 104 041 082 101 015 --- 094 069 085 131 - --  

PALM BEACH, FLA. 
--- --- 1.0274 1.0274 1.0275 1.0272 1.0273 1.0273 1.0269 1.0269 1.0271 1,0273 

266 267 270 274 276 274 268 265 257 257 256 262 
262 266 270 274 277 278 269 274 266 260 263 252 
262 265 265 264 262 262 266 266 255 241 259 257 
262 261 265 265 266 268 272 271 --- -- 249 261 

1.@264 1.0266 1.0269 1.0269 1.0269 1.0270 1.0268 1.0268 1.0261 1.0258 1.0261 1.026: 

35.5 35.8 36.2 36.2 36.2 36.5 36.0 36.0 35.1 34.7 35.1 35.4 

- 
Mean 

0026: --. --. 
265 --- 
26f 
26f 
255 --. 

..026( 

36.f 

t e0261 
271 
26' 
261 

2 6 ~  
26: 
26! 
261 
2 71 

2 71 
26' 
2 71 
271 
2 7: 

Max. Min. 

..0277 1.0214 
275 236 
275 235 
293 240 
278 222 

281 226 

27a* 2121 
283* 228* 

280 213 

e0293 1.0184 

39.3 25.1 

021 3+ 1.0015* 
1a6+ 0.9999* 
172* 1.0097* 

.0286*1.0258* 

00274 1.0229 
275* 255* 
287* 255* 
280 252 
278* 2M)s 

283 244 
303 252 
273 221 
275* 217* 

.e0303 1.0217 

40.6 29.4 

..0279 1.0235 
284 235 
280 237 
283 242 

279 238 
274 246 
282 206 
285 214 
282 256 

289 253 
. 279 246 

289 247 
285 263 
289 242 

I 
h) 
0 

h) 
h) 

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



- 
Year - 

194( 

194C 
1047 
104E 

\Ivan 
Density 

Salinity 

-- 

1347 
2 C.$F 

1922 
1325 
1924 

1926 
1926 

1S44 

1915 
1946 
1347 
1848 

Mean 
1e-i ty 

klinity 

-- 

Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. D e c  

KEY WEST, FLA. - Continued 

1921 

192 
192 
192 
192 
192 

193 
193 
193 
193 
193 

193 
193 
193 
193 
193 

1 94 
1 94 
194 
194 
194 

194 
194 
194 
i9S 

YeY 
Dsneit 

salinii 

I 

Means 

35.9 36.0 36.3 36.6 36.8 36.6 36.6 36.6 36.0 35.5 36.2 36.0 

ST. PETERSBURG, FLA.. 

--- --- 1.C2I.e 1.0216 1.0209 1.0197 1.0204 1.0208 1.0187 1.0155 1.0141 --- 
176 158 in 179 194 207 205 177 167 1.0165 i.oie4 1.0187 

CEDAR KEYS, FLA. 

1.0267 1.0268 1.0270 1.0269 1.0278 1.0280 1.0280 1.0276 1.0264 1.0270 --- ---I --. 

36.: 

--.I 

i.ciei 

--- --- 275 277 275 269 270 274 272 272 273 276 
277 272 274 278 277 274 269 271 274 261 270 2zC 
268 261 268 270 272 280 278 279 269 263 270 269 

..ClcjO l.Cl.89 1.0177 l . C l E 1  1.0167 1.0197 1.0158 1.0189 1.01S7 1.0193 1 ~ 0 2 0 1 . 1 ~ 0 2 0 0  

27.1 25.8 24.2 24.7 25.5 26.8 26.9 25.8 26.8 26.3 27.3 27.2 

--. 
2 71 
271 

1.0192 

26.1 

1.0267 1.0268 1.0270 1.0272 1.0274 1.0272 1.0272 1.C272 1.0268 1.0264 1.0269 1.O2681 l.O27( 

1.0204 1.0214 1.0208 1.0213 1.0211 1.0206 1.0108 1.Cl.92 1.0191 1.0206 1.02C1 1.0207 
2C8 203 208 212 186 212 192 175 195 ,184 200 218 
207 188 160 160 17l 172 177 189 205 196 206 215 

214 184 166 179 196 211 202 143 219 211 207 19@ --- --- --- --- --- 201 160 152 151 166 188 --- 
/ 

1 0203 
19s 
187 

198 --- 
--- --- --- --- 212 204 2CO 209 213 180 193 1811 --- 
194 192 207 224 200 197 214 199 181 190 205 186 
181 -184 177 153 189 2Gl 198 178 198 196 220 215 
223 186 180 184 180 209 159 193 186 181 181 175 
162  188 134 150 15s in 199 i 7 0  184 192 200 204 

199 
191 
190 
176 

PENSACOLA. FLA. 

e0113 1.0061 1.0095 1.0098 1.0104 1.0088 1.0099 1.0122 1.0169 1.0180 1.0196 1.0177 

078 
110 
143 
125 
126 

112 
i i 7  
111 
107 
194 

155 
047 
109 
104 --- 
182 
121 
106 
160 
131 

134 
080 
096 
132 

049 
081 
108 
140 
130 

079 
131 
131 
103 
189 

154 
065 
108 
105 
--e 

113 
154 
132 
150 
119 

108 
090 
123 
099 

11 1 
084 
066 
098 
026 

103 
127 
137 
083 
130 

075 
090 
090 
086 
060 

070 
125 
OB1 
072 
073 

106 
070 
063 
038 

154 
037 
086 
077 
084 

1 1 2  
107 
145 
029 
140 

013 
083 
050 
045 
095 

102 
085 
055 
059 
014 

108 
042 
022 
049 

175 
097 
147 
052 
094 

150 
135 
142 
057 
160 

070 
107 
035 
087 --- 
109 
1 74 
093 
118 
032 

088 
057 
062 
125 

181 
120 
136 
040 
11 7 

176 
166 
141 
151 
140 

109 
132 
067 
112 
082 

106 
181 
109 
123 
102 

122 
054 
066 
138 

175 
141 
125 
047 
090 

181 
164 
154 
111 
155 

131 
124 
105 
110 
095 

039 
119 
070 
118 
144 

144 
066 
114 
142 

193 
107 
110 
097 
110 

161 
141 
149 
091 
121 

1 02 
072 
102 
075 
066 

093 
111 
082 
124 
092 

106 
031 
150 
,116 

206 203 
056 063 
162 163 
136 143 
134 107 

163 153 
166 186 
159 167 
153 191 
152 096 

124 . 176 
126 135 
092 120 
138 105 
068 108 

164 176 
159 174 
123 145 
160 191 
059 134 

147 in 
140 in 
104 127 

148 17l 

180 
130 
176 
176 
107 

11 7 
198 

201 
161 

191 
127 
107 
142 
175 

176 
188 
181 
163 
176 

175 
160 
150 
144 

in 

174 
129 
164 
165 
075 

127 
17C 
146 

153 

1 74 
1 1 5  
09s 
182 
17E 

167 
1 SE 
172 
175 
12E 

171 
1% 
10: 
04f 

i a e  

1.0120 1.0ll3 1.0086 1.0076 1.0102 1.0118 1.0119 1.0109 1.0136 1.0160 1.0162 1.0147 

16.7 15.8 12.3 11.0 14.4 16.5 16.6 15.3 18.8 20.6 22.2 20.2 

I 
0012s 

* 157 
096 
131 
108 
100 

136 
151 
146 
122 
148 

128 
102 
090 
108 

123 
146 
111 
134 
099 

132 
086 
104 
112 

..012a 

16.7 

Max. Min. 

1.0286*1.0253* 

286* 2331 
287 254 
286 255 

1.0289 1.0206 

38.8 28.0 

I . 022 7+ i . 01294 
214 1 4 5  

..0234 1.0155 
233 137 
231 . 102 

231 097 
21w 0 9 s  

, 

2 3 s  109s 

237 138 
230 106 
235 119 
220 092 

\ 

me237 1.0092 

32.0 13.1 

00227 1.0010 

228 001 
202 010 
218 017 
215 010 
189 OOO 

215 017 
228 018 
216 027 
229 011 
237 029 

229 007 
215 004 
168 013 
239 014 
212* 018* 

220 009 
217 019 
217 003 
216 002 
230 0.9997 

211 1.0047 
196 0.9997 
217 0.9997 

,206 0.9996 

,00239 0.9996 

32.5 0.6 

Wbsemtiom f o r  t h e  year are inconple te j  extremes are f o r  the months shown. 



194! 

194! 
194f 
194; 
194E 

Yapn 
Ienaitp 

klinity 

1922 
1923 
1924 

1925 
1926 
1927 

1929 
1928 

i93a 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
194E 
1947 
194E 
Mean 
bensity 

alinitj 

1941 

1948 
194 
194 
194 
194 
M a  

Demit 

jalinit 

194 
194 
194t 
Mean 

Demit] 

Winit: 
7 

Density of Sea Water - Continued 
Means and extremes 

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

EUGENE ISLAND, LA. 
--- --- --- 1.0040 1.0001 0.9998 1.0010 1.0055 1.0079 1.0062 1.0073 1.0038 

1.0008 1.0022 1.0002 0.9997 0.9997 1.0003 009997 1*0012 1.0045 1.0026 1.0043 1.001I 
1.0039 0.9998 0.9998 1.0001 1.0007 1*ooO1 1.0004 1.0027 1.0085 1.0054 1.0064 1.0011 
1.0001 1.0000 1.0026 1.0018 1.0000 1.0006 100005 1.0041 1.0033 1.0061 1.0052 1.004: 
1.0013 1.0006 1.0009 1.0016 i.0003 1.0019 1.~013 1.0034 1.0064 1.0072 imn 1.000' 

1.0015 1.0006 loo009 1.0014 1.0002 1.0005 1.0006 1.0034 1.0061 1.0055 1.0061 1.002~ 

3.0 1.8 2.2 2.9 1.3 1.7 1.8 5.5 9.0 8.2 9.0 4.: 

GALVESTON, TEX. 
1.0196 l.Ol'A l .01n  -0- --e 1.0074 1,0177 1.0226 1.0204 1.0192 1.0192 1.0197 

207 
Os0 

200 
148 
162 
155 
141 

--- 
141 
125 
181 
177 

179 
17l 
163 
151 
196 

146 
146 

218 
151 
117 
151 
125 

-- 
136 
065 
167 
127 

148 
175 
149 
152 
186 

154 1.0063 1.0138 
110 

204 
123 

156 
129 

162 
1 74 
099 
143 
132 

--- 

--- 
185 
135 
150 
2 02 

121  

199 
064 
193 
169 
110 

202 
180 

165 
096 

184 
200 
151 
134 
182 

in 

126 

203 
066 
115 

118 

154 
188 
149 
153 
163 

084 
168 
193 
104 
176 

in 

134 
09 5 

191 
137 

182 
085 

130 
227 
175 
156 
208 

079 
152 
205 
167 
179 

--- 

143 
186 

228 
172 
158 
192 
121 

230 
230 
222 
196 
226 

140 
179 
230 
220 
189 

224 
229 

256 
209 
201 
208 
191 

243 
2.3 5 
234 
176 
241 

206 
229 
244 
225 
234 

191 
221 

244 

195 

170 

234 
237 
212 
188 
222 

189 
202 
221 
185 
248 

--- 
in 

175 
192 

--- 
182 
147 
168 --- 
187 
21 3 
197 
177 
218 

166 
191 
208 
212 
228 

171 
185 

130 
169 
178 
178 --- 
--- 
21 1 
206 
194 
21 2 

164 
184 
209 
210 
21 6 

124 
19: 

16s 
161 
1 %  
163 --. 
1 5E 
193 
213 
21c 
187 

131 
201 
193 
209 
216 

200 217 219 210 202 . 187 190 219 205 208 178 048 
101 119 122 146 1 2 5  099 124 206 205 133 114 1.54 
159 182 191 150 078 119 119 195 152 169 179 181 
162 191 192 179 192 169 --- 
155 135 149 168 111 116 210 247 216 191 200 163 

114 127 114 068 123  152 156 182 126 128 166 152 

132 132 102 155 1 2 0  075 149 231 182 160 081 1 1 2  

172 167 134 145 141 196 215 244 191 200 213 21C 

--- 181 173 --- --- 

118 142 157 151 154 148 isa 176 181 203 199 171 

,00158 1.0152 1.0152 1.0152 1.0143 1.0148 1.0184 1.0220 1.0200 1.0185 1.0181 1.017C 

21.7 20.9 20.9 20.9 19.7 20.4 25.1 29.3 27.2 25.2 24.7 23.1 

ROCKPORT. TEX. 

--- 1.0159 1.0161 1.3187 1.0193 1.0230 1.0259 1.0283 1.3217 1.0210 1.0221 1.9221 

PORT ISABEL, TEX. 

--- --- --- 1.0254 1.0246 1.0247 1.0276 1.0266 1.0119 1.0215 1.0248 1.3251 
1.0244 1.0230 1,0245 248 240 271 284 284 274 216 267 27: 

243 239 233 257 247 239 278 284 272 216 238 233 
234 236 237 245 247 256 282 248 263 253 

270 --- 24 -- 252 235 233 --- --- 272 274 283 273 --- 
1.0243 1.0235 1,0237 1.0251 1.0245 1.0257 1,0279 1.0273 1.0240 1.0225 1.0256 1.025 

32.8 31.8 32.0 33.8 33.0 34,s 37.5 36.7 32.4 30.4 34,s 33. 

COATZACOALCOS (Puerto Mexico), MEXICO 

--- 1.0017 1.0011 1.0008 1.0007 1.000 
1.0009 1.0018 1.0039 1.0070 1.0065 1.0070 1.0018 006 0.9996 0.9998 012 01 

009 013 037 092 119 099 001 025 027 0.9998 006 01 

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

1.0009 1.0016 1.0038 1.C081 1.0092 1.0084 1.0010 1.0016 1.0011 1.0001 l o o 0 0 8  1.WC 

2.2 3.2 6.0 11.6 13.1 12.0 2.4 3.2 2.5 1.2 2.1 2. 

Meant 

--, 

1 . 0 0 1 d  
1.0021 
1.0024 
1.002' 

L.002! 

4.: 

-0. 

L0015Z 
15E 

--. 
..-.I --. 
in  --- 
--- 
191 
172 
176 
184 

--e 

186 
192 
177 
204 

190 

156 

172 

134 
136 
166 
186 

137 I 
--- 

00170 

23.3 

1.0256 
248 
2 51 --- 

1.0249 

33.6 

--. 
1 . OOZE 

03 i 

1 . 0031 

5.1 

Max. Min. 

1.0221*0.9991 

1.0209 0.9989 
.a0221 0.9992 
..0220 0.9986 
.e0207 0.9987 

.e0221 0.9986 

29.9 0.0 

.0259*1.0020r 
249 018 
250 022 

270+ 0591 
231* 02@ 
245* 0414 
250 097 
239* 0361 

256* m 
282 051 
299 011 
242 061 
263 028 

248* 022* 
278 087 
256 011 
251 031 
256 069 

246 015 
259 038 
231 021 
264* 052* 
265 034 

245 020 
260 020 
244 045 
269 077 

,0299 1.0011 

40.1 2.5 

.0305* 1 . 0107 4 

.029C~ 1.00401 
300 092 
297 176 
293 195 
301* 195* 

e0301 1.0040 

40.3 6.3 

.0033* 0.9995( 
252 0.9989 
264 0.9991 

,00264 0.9989 

35.5 0.0 

*Observations for the year are inconplete; e x t r e m s  are for t he  months shown. 



Density of Sea Water - Ccmtinued 
Means and Extremes 

194E 
1947 
194€ 
M a  

DensitJl 

SdinitJl 

1947 
194€ 

194; 
194E 

194! 
1946 
194' 
194f 

Mean 
Density 

Salinity 

Jan. Feb. Mu. Apr. May lune July Aug. Sept. Oct. Nov. Dec. 

PROGRESO, MEXICO 

--- u- --- -..- --- --- ,--a 1.0280 1.0277 1.0277 1,0276 1.0271 
1.0272 1.0275 1.0283 1.0289 1.0286 1.0285 1.0283 275 273 270 274 272 

270 275 279 282 282 276 274 273 274 274 270 270 

1.0271 1.0275 1.0281 1.0286 1.0284 1.0280 1.0278 1.0276 1.0275' 1.0274 1.0273 1.0271 

36.4 37.0 37.7 38.4 38.1 37.6 37.3 37.1 37.0 36.8 36.7 36.4 

HABANA. CUBA 

--- --- 1.0254 1.0255 1.0257 1.0255 1.0252 1.0260 1.0243 1.0233 1.0252 1.0254 
1.0250 1.0258 260 255 254 261 261 258 262 272 255 257 

GUANTANAMO BAY, CUBA 

--- --- --- --- 1.0270 1.0268 1.0269 1.0273 1.0260 1.0262 1.0271 1.0270 
1.0271 1.0272 1.0274 1.0277 270 219 271 274 266 260 265 266 

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 181 170 204 231 240 247 

249 250 248 246 237 204 178 145 197 227 241 249 

1.0250 1.0252 1.0248 1.0249 1.0234 1.0213 1.0181 1.0156 1.0197 1.0221 1.0240 1.G246 

33.7 34.0 33.4 33.6 31.6 28.9 24.7 21.4 26.8 29.9 32.4 33.2 

256 258 249 251 242 224 204 174. 208 226 241 246 

Max. Min. 

. .0288*1.0268* 
294 260 
288 264 

. 00294 1.0260 
39.4 35.0 

!.0269*1.0185* 
303 225 

1.028@1.0203* 
282 112 

1.0247*1.0076* 
258 157 
274 131 
262 127 

1.0274 1.0076 

36.8 11.0 

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



Salinity of Sea Water 
Monthly means in parta per thousand 

EASTPORT, ME. 32 - - - 
4 

1930 - 1948 -- / 

29 

The seasonal variation of ealinity ie shown graphically for those statione at which the observations 
cover five yeam or more. 

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

32 
PORTLAND. ME. 3o - - 

1922 - 1945 
28 

PORTSMOUTH, N.H. 
1944; 1948 

32 

30 

28 

26 

24 

32 

BOSTON, MASS. 30 

1922 - 1948 28 

26 

28 

WILLETS POINT, N.Y. 26 
1932 - 1948 24 

22 

24 

22 NEW YORK 

1927 - 1948 18 

16 

(The Battery), N. Y. 20 

NEW YORK 
(Fort Hamilton). N. Y. 

1911 - 1920., 1927 - 1928 

26 

24 

22 

20 

18 

16 

26 

SANDY HOOK, N. J. 24 
1887-1893,1944- 1948 22 

20 

ATLANTIC CITY, N. J. s2 I 

1912 - 1920,1923 - 1948 30 I I I 

PHILADELPHIA, PA. 2 

* O F  
I I I I I I 1 I I -I I I I 1 I I I 

1923 - 1946 



30 

38 
MIAMI BEACH, FLA. 36 - - 

1940 - 1948 --- 
-- 

Salinity of Sea Water - Continued 

KEY WEST, FLA. 
1926 - 1940.1946- 1948 36 7- -w 

%JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
WASHINGTON, 'D.C. 2 

1944- 1948 0 I I j 

4 

18 

16 
SOLOMONS. MD. 14 

12 

10 

1938 - 1948 

12 

10 

8 

6 
4 

BALTIMORE, MD. 
1914 - 1948 

DIAMOND SHOAL LIGHTSHIP 36 
1923-1928 34 I I I 

32 CHARLESTON, S. C.S 3o - 
28 

1922- 1942 

FORT PULASKI, GA. 
1940 - 1948 

20 

18 
16 

14 

12 
10 

38 

DAYTONA BEACH, FLA. 36 
1925- 1932.1 939 - 1948 34 

32 

: See footnote (t) on page 19. 



Salinity of Sea Water - Continued 

CEDAR KEYS, FLA. /-y- 
1922 - 1926,1944 - 1948 26 %'AF~~ - 

t - 

31 

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

PENSACOLA. FLA. 
1924 - 1948 

GALVESTON, TEX. 
1922 - 1948 

24 

22 

20 

18 

16 

14 

12 

10 

30 

28 

26 

24 

22 

20 

18 

*U.S .GOVER~MENTPRINl lNGf fF l~ :  0-1952 



CORRESPONDING DENSITIES AND SALINITIES 

Density 

0.9091 
. w3y2 
.m3 
.m4 
. m 5  

. CHI6 

. m 7  

.!MI8 

. 9 m  
1. oooo 
1. o001 
1.0002 
1.0003 
I. 0004 
1.0005 

1. OOOG 
1.0007 
1. 0008 
1. ooo9 
1.0010 

I .  001 I 
1.0012 
1.001:$ 
1.0014 
1.0015 

1.0016 
1.0017 
1.0018 
1.0019 
1.0020 

I .  0021 
1.0022 
1.0023 
1.0024 
1.0025 

1.0026 
1.0027 
1.0028 
1.0029 
1.0030 

1.0031 
1.0032 
1.0033 
1.0034 
1.0035 

1.0036 
1.0037 
1.0038 
1. my9 
1.0040 

1.0041 
1.0042 
1.0043 
1.0044 
1.0045 

- - 

3alinit 

-- 

0. c 
. c  
. I  
. 3  
. 4  

c . ”  
. 7  
. e  
.II 

1. 1 

1. 2 
1. 3 
1. 4 
I .  6 
I .  7 

1. P 
2. c 
2. 1 
2. 2 
2. 4 

2. 5 
2. 6 
2. H 
2. Y 
3. a 
3. 2 
3. :1 
3 4  
3. 5 
3. 7 

3. 8 
3.9 
4. 1 
4. 2 
4. 3 

4. 5 
4. 6 
4. 7 
4.8 
5. 0 

5. 1 
5. 2 
5. 4 
5. 5 
5. 6 

5. 8 
5.9 
6. 0 
6. 2 
6. 3 

6. 4 
6. 6 
6. 7 
6. 8 
7.0 

- - 
)en- 
i t y  
- 

0046 

E! 
0050 

005 I 
0052 
0053 
0054 
0055 

00Mi 
0057 
005u 
0059 
m 
o o c l  1 
0062 
0063 
0004 
0005 

Wi6 
m 7  
(XK8 
ooC19 
0070 

007 1 
0072 
0073 
0074 
0075 

0076 
0077 
0 7 8  
(MI79 
oo80 

0081 
0082 
ooH3 
0084 
m5 

0086 
0087 
OOXH 
00x9 ooo 
0091 
m2 
0093 
0094 
0005 

oo90 
w 7  
Ooon 
ooo9 
0100 

[Density at 1 6 O  C.-Salinity in  parts per 1,0001 

;dinit! 

7 .1  
7. 2 
7 .3  
7. 5 
7. G 

7. 7 
7. 9 
8. 0 
8. 1 
8. 2 

H. 4 
8. 5 
8. 6 
H. 8 
8.9 

9. 0 
9. 2 
9. 3 
9. 4 
9. 6 

9. 7 
9.8 
9. 9 

10. 1 
10. 2 

10. 3 
10. 5 
10. 6 
10. 7 
10. 8 

11.0 
11. 1 
11. 2 
11. 4 
11.5 

11. 6 
11. 8 
11.9 
12. 0 
12. 2 

12. 3 
12. 4 
12. 6 
12. 7 
12. 8 

12. 9 
13. I 
13. 2 
13. 3 
13. 5 

13. 6 
13. 7 
13. 0 
14. 0 
14. 1 

- - 
Den- 
sity 
- 
,0101 
.0102 
.0103 
.OlM 
.01u 

. 0106 
,0107 
. 0 1 a  
.OlOg 
.0110 

.0111 
,0112 
. 01 13 
,0114 
.0115 

,0116 
.0117 
01 18 

,0119 
,0120 

.0121 
,8122 
.0123 
,0124 
,0125 

.0126 
,0127 
,0128 
,0129 
.0130 

,0131 
,0132 
,0133 
,0134 
,0135 

,0136 
,0137 
0138 

,0139 
0140 

,0141 
0142 

,0143 
,0144 
,0145 

0146 
0147 
0148 
0149 
0150 

0151 
0152 
0153 
0154 
0155 

- - 

ldinit! 

-- 

14. 2 
14. 4 
14. 5 
14. 6 
14. 8 

14. 9 
15.0 
15. 2 
15. 3 
15. 4 

15. 0 
15. 7 
15. 8 
16. 0 
16. 1 

16. 2 
16. 3 
10 5 
16. 6 
16. 7 

IC,. 9 
17.0 
17. 1 
17. 3 
17.4 

17. 5 
17. 6 
17. 8 
17. 9 
18. 0 

18. 2 

18. 4 

18. 7 

18. 8 
19. 0 
19. I 
19. 2 
19. 4 

19. 5 
19. 6 
19. 7 
19. 9 
20. 0 

20. I 
20. 3 
20.1 
20.5 
20 .6  

20.8 
20.9 
21. 0 
21. 2 
21. 3 

in. 3 

in. G 

Den- 
sity 

I.  0156 
1.0157 
1.0158 
1.0150 
I .  OlGO 

1.0161 
I .  0162 
I .  0163 
I .  0164 
1.0165 

I.  0166 
I .  0167 
1.0168 
I .  0169 
1.0170 

1.0171 
1.0172 
1.0173 
1.0174 
1.0175 

1.0176 
1.0177 
1.0178 
I .  0179 
1.0180 

1.0181 

1.0183 
1.0184 
1.0185 

1.0186 
1.0187 
1.0188 
I .  0189 
1.01w) 

1.0191 
1.0102 
I .  0103 
1.0104 
1.0105 

1.0108 
1.0187 
1.0198 
1.Olne  
1.0200 

1 0201 
1.0202 
1.02Cu 
I .  0204 
1.0205 

1 .  om 
1.0207 
1.0208 
1.0209 
1.0210 

I .  0182 

21. 4 
21. 6 
21. 7 
21. 8 
22.0 

22.1 
22.2 
2”. 1 
22.5 
2”. 6 

22.7 
22. H 
23.0 
2 1 . 1  
23 3 

23.4 
23. 5 
23.7 

23.9 

24.0 
24. 2 
24. 3 
24. 4 
24. 6 

24  7 
24. 8 
2.5. 0 
25 .1  
2.5. 2 

25 .4  
25. 5 
25. fi 
2.5. 8 
25.9 

26.0 
26. 1 
26. 3 
26. 4 
26. 5 

26. 7 

26. 9 
27. 1 
27. 2 

27. 3 
27. 4 
27. (i 
27. 7 

23. x 

26. 8 

27. n 
28.0 
2 8 . 1  
‘243. 2 
2% 4 
28.5 

-- 

) e m i t ~  

._.__ 

1.0211 
1.0212 
1.0213 
1.0214 
1.0215 

1.0216 
1.0217 
1.0218 
1.02!9 
1. om 
1.0T’l 
1. 0222 
I .  0223 
1.0224 
1.0225 

1.0226 
I .  0227 
1.0228 
I .  0229 
I. OB0 

1.0231 
1.0232 
1.0233 
1.0234 
1.0t35 

I.  0236 
1.0L37 
1. 0238 
1. o n 9  
1.0240 

1.0241 
1.0242 
1 .  0243 
1 cr24.L 
1.0245 

1. 0246 
1.0247 
1.024s 
1.0249 
1. rmo 
1.0251 
I .  0252 
1.0253 
1.0254 
1. 0255 

1.0256 
1.0257 
1 .  0258 
1 0259 
1.0260 

1,0261 
1.02G2 
1,0263 
1.0264 
1.0265 

Minit) 

28.6 
28.8 
28.9 
29.0 
29.1 

29.3 
23. 4 
29.5 
29.7 
2i3. 8 

29. 9 
30. 0 
30. 2 
30. 3 
30.4 

30. 6 
30. 7 
30. 8 
31. 0 
31 I 

31. 2 
31. 4 
31. 5 
31. 6 
31. 8 

31. 9 
32. 0 
32. 1 
32. 3 
32. 4 

32. 5 
32. 7 
32. x 
32 9 
33. 0 

33. 2 
33 3 
33 .1 
33. 6 
33. 7 

33. x 
31. 0 
34. 1 
34. 2 
34. 1 

34. 5 
3 4 .  6 
34. 7 
34. 9 
35. 0 

35. 1 
35. 3 
35. 4 
35. 5 
35. G 

3enslt.y 
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