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Introduction 

The summaries o f  s e a  water t e m p e r a t u r e s  p r e s e n t e d  i n  t h i s  p u b l i -  
c a t i o n  a re  based on o b s e r v a t i o n s  made i n  P a c i f i c  h a r b o r  and c o a s t a l  
w a t e r s  th rough t h e y e a r  1955. The t e m p e r a t u r e s  were obse rved  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  U n i t e d  S t a t e s  and p o s s e s s i o n s ,  were main- 
t a i n e d  by t h e  Coast and G e o d e t i c  S u r v e y , o f t e n  w i t h  t h e  c o o p e r a t i o n  o f  
o t h e r  o r g a n i z a t i o n s .  The d a t a  f o r  s i x  p l a c e s  on t h e  C a l i f o r n i a  c o a s t ,  
namely,  La J o l l a ,  Balboa ,  P o r t  Hueneme, P a c i f i c  Grove, Nor th  F a r a l l o n  
I s l a n d  and B l u n t s  Reef L i g h t s h i p ,  were s u p p l i e d  by t h e  S c r i p p s  I n s t i -  
t u t i o n  o f  Oceanography, The d a t a  f o r  p l a c e s  i n  C h i l e  were s u p p l i e d  by 
t h e  Departamento de Navegaci6n d H i d r o g r a f i a ,  R e p u b l i c a  de C h i l e ,  and 
f o r  t h e  P h i l i p p i n e  I s l a n d s  by t h e  Bureau o f  Coas t  and G e o d e t i c  Survey  
o f  t h e  Repub l i c  o f  t h e  P h i l i p p i n e s ,  For o t h e r  c o u n t r i e s ,  t h e  Coas t  
and Geode t i c  Survey  d e r i v e d  t h e  d a t a  f r o m o b s e r v a t i o n s m a d e  b y o r g a n i -  
z a t i o n s  i n  t h e  c o u n t r i e s  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  c o o p e r a t i o n  o f  t h e  I n t e r  American Geode t i c  
Survey.  

and y e a r l y  mean and ex t r emes  f o r  
each  y e a r  o f  o b s e r v a t i o n s .  For  each  s t a t i o n  at. which t h e  se r ies  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  a l s o  g iven  t h e  f o l -  
l owing  monthly v a l u e s  f o r  t h e  se r ies :  t h e  mean o f  t h e  monthly means, 
t h e  maximum obse rved ,  t h e  mean o f  t h e  monthly maxima, t h e  mean o f  t h e  
monthly minima, 

When an a s t e r i s k  accompanies  an annual  ex t reme i n  e i t h e r  o f  t h e  
two r i g h t  hand columns o f  T a b l e  1 ,  i t i n d i c a t e s  t h a t  t h e  ex t reme might  
have  been exceeded  i f  o b s e r v a t i o n s  had been a v a i l a b l e  f o r  a l l  months 
i n  which t h e  maximum or minimum norma l ly  occur s .  I f  o b s e r v a t i o n s  a r e  
n o t  a v a i l a b l e  for any month i n  which t h e  y e a r l y  maximum or minimum 
might  o c c u r ,  t h e  ex t reme h a s  been o m i t t e d .  

These  d a t a  a r e  based  upon thermometer  r e a d i n g s  made i n  a sample 
o f  w a t e r  d rawn  by bucke t  from a f o o t  or t w o  below t h e  s u r f a c e .  The 
o b s e r v a t i o n s  a r e  u s u a l l y  made once  each  weekday 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, a n d i t  may beassumed 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  d i s t r i b u t i o n  o f  o b s e r v a t i o n s  i s  f a i r l y  uni form 
o v e r  a l l  p h a s e s  o f  t h e  t i d e .  

The m o n t h l y t e m p e r a t u r e  summaries g i v e n i n  Tab le  2 a r e  f r o m r e c o r d s  
o f  r e c o r d i n g  thermometers .  The thermometer  b u l b  a t  each  s t a t i o n  was 
a t  a f i x e d  p o s i t i o n  j u s t  below t h e  l o w e s t  obse rved  low wa te r ,  so t h a t  
d u r i n g  a day i t  w a s  covered  by v a r y i n g  amounts o f  t i d a l  w a t e r .  T h e  
i n s t r u m e n t  r e c o r d  i s  i n  t h e  form o f  a c o n t i n u o u s  t r a c e .  The maximum 
and minimum obse rved  v a l u e s  r e p r e s e n t  t h e h i g h e s t  and lowes t  p o i n t s  o f  
t h e  t r a c e ,  t h e  mean v a l u e s  a r e  from h o u r l y  t a b u l a t i o n s ,  

The mean t e m p e r a t u r e  c u r v e s  a r e  d e r i v e d  from t h e m o n t h l y  means o f  
T a b l e  1 and show g r a p h i c a l l y  t h e  s e a s o n a l  v a r i a t i o n s  f o r  many p l a c e s .  

A l l  t e m p e r a t u r e s  i n  t h i s  p u b l i c a t i o n  a r e  g i v e n  i n d e g r e e s  Fahren-  
h e i t .  They c a n b e  c o n v e r t e d  t o  t h e c e n t i g r a d e  s c a l e  bymeans o f  T a b l e  3. 

The f o l l o w i n g  p u b l i c a t i o n s  comple te  t h i s  se r ies :  
S p e c i a l  Pub. No. 278. S u r f a c e  Water Temperatures ,  A t l a n t i c  C o a s t ,  

Nor th  and South  America. 
S p e c i a l  Pub. No. 279. D e n s i t y  o f  Sea  Water, A t l a n t i c  C o a s t ,  Nor th  

and South  America. 
S p e c i a l  Pub, No. 281. D e n s i t y  of  Sea  Water,  P a c i f i c  Coas t ,  Nor th  

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

T a b l e  1 p r e s e n t s  monthly means 

and t h e  minimum observed .  

1 
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S t a t i o n  La t .  
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Table 1. - Surface Water Temperaturea 
Means and Extremes in OF. 

Year 

1922 
1923 
1924 
1925 

Yean 

Uax . 
Uean Max 
Uean Yln 
Y i n .  

1917 
1918 
1919 

1920 
1921 
1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
19 52 
1953 
1954 

1955 

Mean 

dax . 
dean M a x ,  
dean Mln. 
din. 

Jan. Feb. Mar. Apr. M a y  June July Aug. Sept. Oct. Nov. Dec. 

SAN DIEGO. CALIF. 

55.4 54.5 56.0 57.6 60.6 62.4 66.7 68.0 66.9 61.9 57.7 58.3 
56.8 58.6 59.2 59.9 63.9 64.2 66.9 66.0 63.1 61.2 57.7 55.9 
55.9 57.4 59.7 59.4 62.6 66.4 68.8 67.5 64.6 63.9 60.4 60.4 
56.2 56.7 58.2 59.3 62.5 64.0 67.2 67.3 65.1 63.0 59.7 58.1 

56.8 56.3 56.1 60.3 63.0 63.0 66.6 67.8 65.7 65.1 63.0 57.9 

59 61 63 65 68 70 72 72 71 68 64 64 

52 51 53 54 56 55 60 61 58 57 55 53 

58.6 59.1 61.1 63.0 66.9 67.1 70.7 70.9 M.7 66.3 61.7 60.8 
53.2 54.3 56.1 56.1 58.3 58.9 62.4 62.6 60.4 60.2 58.1 56.0 

58.3 
59.9 
55.9 
55.4 
55.9 

57.9 
57.2 
56.1 
59 80 
57.4 

60.4 
60.1 
57.7 
57.4 
57.6 

57.6 
55.4 
56.1 
56.3 
54.1 

55.0 
55.8 
56.7 
57.2 
57.4 

56.1 

57. 1 

64 
58.7 
55.6 
52 

64.6 63.5 61.0 
65.8 61.7 57.4 
63.3 61.2 57.2 
63.0 59.7 57.0 
64.0 62.4 59.7 

64.2 61.2 58.8 

70 69 65 
67.1 63.9 60.9 
61.0 58.6 56.7 
57 50 53 

Meam 

60. 5 
62.0 
61.1 
62.2 

61.4 

62.0 
63.2 
62.4 

61.7 
61.7 
61.7 
63.3 
61.8 

62.2 
64.1 
62.0 

62.7 
61. a 

63.4 
65.G 
61.3 
60.2 
63.5 

62.0 
63.6 
62.6 
62.0 
62.9 

63.2 

62.6 
61.6 

61.9 
62.3 
62.4 
60.9 
61.7 

61.5 

63.7 
62.5 

61.9 
61.3 
61.3 
62.3 

61.7 

62.3 

Max. Min. 

72 
P 
70 
72 

72 

74 
73 
73 

73 
74 
73 
72 
72 

73 
73 
71 
71 
74 

74 
78 
70 
70 
72 

74 
75 
72 
72 
72 

72 
71 
72 
73 
70 

73 
74 
74 
70 
72 

72 
72 
74 
74 
75 

74 

78 

51 
52 
53 
54 

51 

52 
54 
50 

54 
51 
53 
54 
54 

54 
57 
53 
54 
54 

56 
54 
54 
53 
54 

53 
53 
54 
55 
51 

57 
57 
56 
56 
56 

52 
52 
54 
54 
52 

53 
54 
54 
52 
54 

53 

50 
U 



Table 1.-Surface Water Temperatures-Cmtind 
Means and Extremes in “F. 

Jan. Feb. Apr. June July Aug. Sept. Oct. Nov. Mar. DW. Max. Min. 

LA JOLLA: CALIF.- bottom 

62.3 63.3 - - 64.0 
64.5 64.1 65.2 64.0 
64.2 67.6 66.5 66.9 

66.2 71.6 70.5 64.8 
63.6 64.4 62.8 63.0 
60.1 62.0 60.8 59.5 
65.2 66.8 64.4 67.1 

64.4 63.3 64.0 62.2 
61.4 66.6 6E.O 67.0 

63.1 66.0 67.1 63.9 
63.2 61,7 65.2 65.4 
63.0 62.9 64.5 64.1 
65.1 65.2 66.7 63.9 
63.0 60.4 M.6 63.3 
63.8 62.2 64.7 65.2 
64.5 65.6 68.4 66.2 

64.9 63.1 64.9 63.9 
61.2 62.8 65.3 64.6 
65.7 65.1 68.2 66.G 
62.8 66.9 64.4 65.8 

6C.1 59.5 65.5 61.2 
61.5 67.1 66.6 62.4 
64.2 68.8 69.2 65.3 

64.1 63.6 68.3 64.8 

65.7 65.7 65.7 67.1 
61.6 61.7 66.1 - - 

66.6 66.4 65.7 62.6 

64.0 65.3 63.9 62.1 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 
19 40 
19W 
1942 
1943 
194A 
1945 
1546 
1947 
1948 
19 49 
19 50 
19 51 
1952 
1953 
1954 

57.5 
58. 5 
56.8 
58.2 
59.8 
56.1 
55.G 
55.8 

57.8 
57.0 
56.0 
58.9 
57.5 
6C.4 
60.3 
57.8 
57.5 
57.7 
57.6 
55.6 
56.5 
56. 5 
54.5 
55.2 
55.6 
56.7 
57.2 
57.6 

57.2 
57.5 
55.6 
58.1 
60.7 
56.5 
54.6 
56.9 

57.0 
58.3 
55.5 
57.7 
53.4 
59.3 
60.2 
57.1 
58.2 
56. 9 
57.3 
55.2 
56.8 
55.8 
55.0 
55.4 
55.8 
56.3 
55.6 
57.6 

57.1 
58.5 
56.4 
58.1 
61.8 
57.9 
55.4 
59.2 

55.2 
58.9 
57.2 
58.0 
55.6 
58.8 
62.2 
57.8 
59.7 
58.1 

55.5 
56.5 
58.6 
56.1 
56.1 
56.8 
56.7 
55.9 
56.3 
57.0 

57.6 
57.9 

61.0 
64.0 
57.5 
58.1 
61.9 

57.6 
56.6 
57.5 
58.3 
58.4 
61.3 
62.2 
59.4 
57.4 
59.1 
55.7 
60.3 
59.5 
58.1 
57.4 
59.9 
60.3 
58.3 
57.7 
58.1 

57.5 

58.9 
62.4 
62.7 
61.9 
63.8 
59.4 
58.9 
65.0 

61.9 
63.4 
63.5 
59.7 
59.4 
64.7 
62.4 
61.8 
6G.9 
b.4 
58.3 
63.0 
64.0 
61.9 
62.6 
59.2 
60.1 
61.0 
59.5 
61.0 

63.0 
62.6 

64.0 
63.7 
61.9 
60.9 
62.7 
61.0 
64.4 
62.2 
u . 3  
66.1 

65.1 
66.0 
63.6 
63.0 

64.6 
64.2 
61.9 

62.6 
63.0 
61.3 
63.0 
61.6 

63.8 

- -  

64.4 

- -  

63.0 
60.0 
61.5 
63.1 
61.5 
60.4 
58.6 
62.2 

62.9 
62.2 
57.6 
64.5 
a . 3  
63.1 
62.4 
62.0 
61.6 
58.8 
d . 3  
60.3 
60.1 
6c. 4 
61.2 
61.7 
59.4 
6c. 4 
61.2 

59.0 

6 F  
P 
73 
74 
77 
67 
69 
71 
70 
73 
71 
7* 
71 
70 
70 
71 
73 
69 
72 
71 
72 
70 
71 
71 
71 
70 
73 
73 

59.4 
58.1 
60.4 
61.0 
57.2 
57.0 
56.9 
59.6 

58.5 
60.8 
59.4 
58.5 
63.2 
61.0 
59.8 
59.0 
60.4 
58.6 
57.7 
58.1 
57.6 
57.0 
57.7 
58.5 
58.6 
58.3 
57.6 
58.7 

52 
54 
53 
54 
55 
52 
52 
54 

53 
52 
53 
53 
51 
56 
56 
56 
54 
55 
52 
53 
55 
53 
53 
53 
53 
52 
52 
54 

- -  
61.1 
61.7 
62.2 
63.8 
60.0 
58.4 
62.2 

60.2 
62.1 
61.5 

61.5 

62.5 
61.8 
61.2 
&*, Q 

60.8 
61.2 
61.2 
60.1 

60.7 
60.6 
59.5 
60.4 
61.7 

- -  
- -  

- -  

56.1 
57.2 
62 
58.8 
55.8 
53 

55.1 
u . 3  
57.0 - -  - -  
58.1 
60.8 
55.9 
55.1 
56.8 

57.8 
57.3 
56.6 
59.5 
57.4 
61.3 
60.6 
57.9 
57.8 
57.5 

-_  
56.8 
62 
58.1 
55.2 
51 

55.7 
60.9 
57.3 

56.1 

58.4 
60. 4 
55.9 
54.6 
57.4 

56.9 
58. 5 
55.8 
56.3 
54.0 
59.8 
60.7 
57.3 
58.2 
57.4 

- -  

_- - 
57.6 
64 
59.8 
55.2 
52 

56.6 
62.2 
56.6 

56.0 

5e.3 
61.5 
58.6 
55. 6 
60.2 

55.5 
58.0 
57.8 
56.4 
56.0 
59.7 
62.5 
57.9 
59.4 
58.7 

- -  

- -  
58.9 
67 
61.9 
55.2 
52 

56.4 
64.4 
58.2 

57.3 

61.2 
64.5 
58.3 
57.4 
61.9 

57.7 
56.9 
59.3 
59.2 
59 -3 
62.6 
61.8 
6O.G 
58.7 
57.9 

- -  

- -  
61.5 
70 
65.1 
56.0 
52 

60.5 
64.1 
59.4 
62.5 
62.6 

60.4 
66.0 
60.8 
57.0 
64.9 

61.8 
63.G 
63.4 
60.2 
60.5 
64.1 
65.0 
61.3 
62.5 
59.9 

63.5 64.7 
63.6 64.6 
74 77 
67.4 69.9 
57.8 58.3 
52 52 

BALBOA, 

65.0 67.2 
66.5 66.5 
62.3 64.5 
64.2 65.4 
64.3 6f2.9 

64.0 66.2 

62.8 64.5 
64.2 67.4 

65.8 65.2 

67.0 73.9 
63.5 65.3 

64.3 68.6 
65.4 64.5 
64.2 63.4 
62-9 66.6 
62.1 63.2 
66.1 65.3 
66.2 66.8 
64.0 63.6 
62.4 62.7 

66.8 
66.0 
75 
70.8 
59.6 
55 

CALIF. 

65.9 
70.0 
64.1 
67.C 
68.2 

70.1 
69.8 
64.7 
65.7 
65.7 

67.6 
67.8 
67.1 
67.2 
67.2 
66.1 
67.2 
66.9 

66.1 
69.9 

66.2 
64.4 
72 
68.8 
58.8 
54 

63.5 
65.0 
66.9 
63.6 

66.8 
65.6 
64.9 
61.2 
66.2 

64.1 
66.8 

65.2 
66.4 
66.3 
66.0 
65.6 
64.3 

64.9 

65.7 

65.3 

62.6 
63.1 
69 
66.3 
59.0 
55 

63.3 
64.5 
63.6 
61.9 
62.8 

64.3 
65.0 
63.2 
61.7 
64.4 

62.4 

64.2 

67.8 
65.8 
65.9 
66.1 
65.2 
62.5 

65.4 

63.5 

60.1 
61.0 
66 
63.6 
58.2 
54 

61.0 
61.9 
63.1 
59.7 
61.7 

61.8 
61.4 
61.6 
59.0 
61.5 

59.3 
63.9 
62.4 
58.6 
66.1 
61.6 
63.5 
62.0 
62.2 
62.2 

56.7 
58.8 
65 
60.9 
56.9 
55 

61.5 
59.7 
59.8 
57.9 
60.5  

61.6 
58.2 
57.0 
56. 7 
60.1 

58.8 
61.5 
60.1 
59.5 
63.9 
61.0 
60.4 
58.9 
60.9 
58.4 

73 

77 

72 
71 
70 
70 
72 

74 
77 
67 
69 
70 

72 
72 
73 
71 
71 
69 
70 
P 
73 
71 
71 
71 
73 
69 
70 

55” 

51 

53 
57 
54 
5& 
539 

56 
56 
53 
53 
56 

52 
52 
53 
54 
51 
57 
57 
55 
54 
54 

53 
53 
54 
53 
52 

1955 
lean 

lax. 
Iean Max. 
lean Yin. 
( i n .  

1925 

1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
193 6 
1937 
1938 
1939 
1940 
19W 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1926 

- -  
61.1 

61.0 
63.8 
61.1 - -  - -  
62.6 
64.5 
60.8 
59.3 
62.6 

61.1 
62.7 
61.9 
61.4 
62.3 
62.8 
63.8 
62.2 
62.2 
60.9 
61.3 
61.9 
62.2 
60.1 
62.7 

517.8 56.0 57.1 60.8 64.4 65.8 67.6 66.8 64.4 59.1 58.3 
55.9 56.4 60.7 60.7 66.4 68.0 67.4 66.3 65.5 60.6 58.7 

56.6 57.2 59.1 60.6 63.0 66.1 66.4 68.5 66.2 64.9 60.0 57.6 
56.2 55.0 55.5 57.7 62.3 62.1 64.4 64.7 65.1 62.1 59.1 56.8 
53.8 54.2 55.3 57.9 62.9 66.3 66.1 66.6 65.5 62.4 61.0 56.8 



Table 1.-Surface Water Temperatures-C&ind 
Means and Extremes in “F. 

c. 
0 

~ 

Feb. Mar. 

55.1 56.9 
56.2 56.0 
56.1 55.3 
55.4 55.1 
58.0 56.9 

54.5 57.8 

57.0 57.7 

62 65 

50 51 

58.8 59.8 
55.0 55.2 

58.3 57.7 

55.8 55.6 
59.9 62.1 
59.0 57.9 
57.7 59.4 
55.8 56.1 

58-5 58.6 

55.0 58.8 
55.0 56.3 
57.6 60.6 

61.2 62.6 

~ 

Apr. May June July Aug. Sept. Oct. Nov. Dec. MeaIlS 

60.6 
60.4 
59.6 
59.9 
59.0 

59.5 

61.5 

59.5 

60.4 
63.2 
62.7 
61.5 
61.3 

62.7 
64.3 
60.5 
59.0 
62.1 

Max. Min. 
~ 

19% 
1951 
1952 
1953 
1954 

1955 

Mean 

l a x .  
Kean Max. 
dean Min. 
din .  

1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

54.6 
55.5 
55.8 
56.7 
57.3 

56.3 

57.2 

64 
58.9 
55.3 
51 

55.4 

53.6 
58.6 
57.9 
57.4 
56.7 

57.0 
59.2 
55.0 
54.0 
56.7 

BALBOA, CALIF. -Continued 

59.1 57.5 61.8 65.6 64.7 65.9 63.9 61.9 59.6 
59.1 59.0 62.7 65.9 64.1 62.2 64.2 62.3 57.5 
58.8 60.8 62.0 61.2 65.1 61.2 60.7 59.6 58.1 

59.4 58.7 60.3 64.2 63.1 61.3 57.0 56.2 55.3 

55.4 6004 61.5 64.6 63.7 64.2 60.0 59.7 56.2 

59.2 61.4 64.0 65.8 66.6 64.9 63.6 61.1 59.0 

56.8 56.8 62.0 66.5 65.5 61.4 63.8 60.6 58.3 

67 68 70 77 74 73 69 68 66 
61.9 64.3 66.8 69.4 70.3 68.4 66.2 63.5 61.1 

52 52 54 54 57 54 55 54 52 
55.9 57.5 60.1 61.0 62.4 61.0 60.5 58.7 56.8 

69 
70 
69 
73 
68 

70 

77 

68 

71 
73 
71 
70 
71 

72 
76 
67 
68 
69 

50 
51 
54 
51 
52 

52 

50 

51 

51 
56 
56 
54 
54 

55 
55 
53 
52 
55 

LOS ANGELES (Outer Harbor), CALIF. 

57.5 61.5 62.2 64.8 64.8 62.2 59.0 56.1 54.9 

55.9 60.6 64.0 66.9 66.2 63.5 63.1 59.5 59.9 
63.7 62.6 65.7 66.3 69.1 64.9 64.2 61.7 59.2 
59.7 61.9 63.0 66.9 67.3 68.7 65.8 64.4 59.9 
58.1 62.6 64.4 65.7 67.8 64.8 62.6 59.7 57.6 
57.6 62.2 65.5 67.6 68.5 66.0 64.4 61.9 60.3 

62.4 61.3 65.1 66.4 70.0 66.9 65.1 61.9 59.7 
64.9 66.6 67.6 72.1 69.4 66.0 64.9 60.8 55.9 

56.5 56.7 62.1 62.6 64.9 61.3 62.2 59.9 55.9 
58.8 60.6 62.6 65.1 64.2 65.1 63.3 61.5 55.9 

62.1 64.9 63.5 67.1 65.1 65.7 63.9 60.6 57.9 

70 
71 
69 
71 
71 

69 
70 
70 
71 
68 

P 
70 
70 
68 
70 

P 
P 
71 
73 
72 

70 

76 

73 
71 
69 

56.5 58.5 
55.2 61.0 
57.7 61.7 

58.6 59.0 
57.2 58.5 

63.7 64.4 66.0 64.0 61.0 
62.1 67.8 67.6 66.0 64.6 

62.8 63.0 67.6 66.0 62.2 
61.9 65.3 66.6 66.2 66.0 

63.9 64.8 66.4 66.6 63.3 

58.5 57.0 
62.2 58.8 
61.3 59.2 

64.8 62.6 
56.7 58.5 

53 
53 
50 
52 
51 

57 
5 b  
54 
54 
54 

52 
53 
54 
54 
5 1  

53 
55 
52 
55 
55 

54 

50 

52 
54 

59.6 
61.3 
60.7 
60.3 
61.2 

61.6 

61.6 
61.3 
60.3 

60.1 
61.1 
62.0 
60.1 
60.6 

61.9 
62.2 
61.6 
61.4 
62.5 

60.7 

61.3 

- -  

62.8 
61.7 

60. 5 
60. 3 

55.0 
57.4 
56.8 
56.5 
54.9 

58.1 
61.2 
57.2 
59.0 
58.1 

54.9 
56.1 
59.2 
56.1 
55.4 

58.5 
58.5 
56.8 
58. 1 
57.8 

60.2 

57.9 

65 
60.5 
55.5 
52 

58.1 
59.0 
55.5 
56.3 

193 5 
1936 
1937 
1938 
1939 

1940 
19W 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
19 3 
1952 
1953 
1954 

1955 

Mean 

uax. 
Mean Max. 
Mean Min . 
Yin . 

1946 
1947 
1948 
1949 

55.9 
56.7 
53.6 
56.7 
52.7 

59.0 
59.7 
56.5 
57.2 
56.5 

56.8 
54.5 
57.6 
55.6 
53.8 

55.9 
57.3 
58.3 
58.8 
58-7 

56.3 

56.9 

63 
59.2 
55.1 
51 

56.1 
57. 6 
54.9 
54.3 

55.9 
56.5 
53.2 
58.0 
56.5 

59.9 
58.6 
56.3 
55.8 
56. 5 

56.5 
55.4 
55.2 
56.1 
52.3 

54.1 
57.6 
56.9 
59.2 
57.0 

56.6 

56.4 

63 
58.6 
54.7 
50 

56.1 
55.9 
56.1 
52.8 

60.6 62.2 -- - 63.5 
59.5 60.1 
58.8 60.6 
57.9 58.8 

55.6 58.3 
60.1 60.1 
60.3 62.8 
57.7 61.0 
58.0 62.4 

61.3 62.8 66.2 65.1 64.8 
64.4 64.4 66.7 65.5 64.4 

62.6 63.9 68.5 64.9 64.9 
61.3 61.7 65.7 64.9 63.3 

64.9 66.6 66.2 65.7 65.7 

62.2 64.6 68.2 66.0 63.3 

65.7 66.0 67.6 66.7 65.1 
62.2 64.2 64.6 65.7 63.3 
65.2 66.1 66.7 66.1 62.8 

63.8 66.8 66.0 65.2 66.0 

63.1 66.9 66.3 63.6 63.5 
65.4 68.7 68.3 66.8 64.0 

64.9 66.9 66.4 66.4 64.4 

63.0 67.4 66.1 67.6 66.6 

63.8 63.5 66.6 64.1 63.5 

60.4 59.5 

62.4 57.9 
62.2 59.2 

61.0 58.8 
61.0 57.7 

58.8 56.1 
60.4 57.9 
59.9 57.6 
59.4 55.8 
61.4 57.3 

62.8 61.8 
64.4 59.4 

60.9 57.1 
61.4 59.5 

63.3 60.0 

60.9 58.0 
61.0 60.6 
61.3 62.9 
59.7 59.5 
59.4 60.6 

57.8 60.0 62.9 65.0 64.8 65.7 61.4 

63.6 65.7 66.8 65.4 63.8 

60.8 57.4 

59.1 61.0 

68 68 
62.0 63.9 
56.3 57.9 
51 54 

SANTA MONICA, CALIF. 
67.6 70.9 70.3 67.1 64.0 
66.3 66.3 68.1 6604 63.7 
63.3 65.1 67.0 65.4 62.5 
65.0 66.7 66.7 65.2 60.6 

60.0 57.8 

59.1 56.0 
60.4 56.8 

58.2 56.9 
63.5 

58.1 60.6 
%:% 61.9 
58.9 62.4 

53 
7i, 51 

* Data are incomplete for the part of year in d d c h  t h i s  extreme occurs. This value is f r o m  the  months shown. c. 
c. 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in “F. 

P 
0 .n 
P 
0. W 

0 

Ln -4 

W 

1950 
1951 
1952 
1953 
1954 

1955 

Mean 

dax . 
Mean Max 
Hean Min 
Uin. 

19X, 
1921 

1923 
1924 

1925 
1926 
192“ 
1928 
1929 

1922 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Mean 

Llax. 
Mean Max 
Mean Min 
Min . 

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

SANTA MONICA. CALIF. -Continued 
54.1 54.7 56.6 58.9 58.1 61.4 66.6 65.4 65.5 63.1 60.2 59.1 
55.4 55.3 55.8 59.5 58.9 64.4 67.0 66.1 65.7 64.0 62.0 57.0 55.5 56.1 55.2 58.0 60.6 61.5 62.5 65.5 64.1 62.7 59.1 57.3 56.3 55.7 55.3 56.0 56.7 60.8 66.9 66.0 63.1 62.7 58.9 56.8 56.4 57.3 56.5 57.7 58.7 63.4 67.9 68.3 66.0 bo.5 60.0 57.7 
55.2 54.1 57.4 54.8 58.8 62.3 63.8 64.9 64.6 60.0 58.7 55.5 

55.4 55.6 56.6 58.4 60.0 63.6 66.4 66.8 65.3 62.4 59.7 57.1 

56.1 
55.1 

56.3 
56.0 

54.3 
60.1 
56.3 
57.3 
56.4 

- -  

54.8 54.9 53.2 57.7 
59.0 61.0 62.7 58.5 
56.4 55.0 54.7 53.9 
57.0 56.8 53.8 58.1 
54.4 53.5 53.6 55.8 

PORT HUENEME, CALIF. 

60.0 57.7 60.5 61.9 58.3 59.9 55.1 
60.1 - -  - -  - - -  - -  - - -  - -  
58.2 60.2 60.6 61.1 60.0 57.2 58.4 
55.7 59.5 61.4 61.3 62.0 64.8 59.0 
57.1 57.1 56.7 58.3 58.7 55.2 54.8 

59.3 61.4 61.7 60.3 61.6 59.3 59.9 

56.6 57.9 59.3 61.8 62.6 62.0 59.0 
58.4 57.9 62.1 60.9 59.2 56.9 56.7 

60.1 61.6 65.8 63.9 62.0 60.6 58.2 

60.2 63.2 61.4 62.3 62.8 60.8 59.8 

57.1 57.3 56.4 58.6 55.3 60.7 59.2 

54.6 55.1 56.0 54.7 55.8 57.9 61.4 
53.9 52.8 53.7 54.6 52.4 57.1 58.0 

59.0 60.0 60.0 60.6 62.8 59.8 67.6 

55.5 56.4 56.7 57.0 59.5 57.3 61.3 

56.3 54.3 52.7 54.0 53.7 57.8 57.1 
56.0 56.4 55.4 54.2 56.9 58.4 62.6 
54.6 54.3 55.3 54.4 58.9 59.6 60.8 
58.7 57.4 55.8 55.1 55.0 57.6 58.8 
56.8 52.8 54.0 55.9 55.3 57.3 60.6 

59.6 58.0 56.9 55.5 56.5 55.5 57.0 

56.6 56.3 56.3 58.8 57.4 63.4 63.3 
56.2 56.9 57.2 54.9 56.8 57.2 60.3 

59.7 59.7 61.1 59.8 61.3 61.9 63.2 

57.1 54.9 56.2 54.6 56.7 57.0 58.5 

55.7 55.2 53.0 52.2 55.6 56.9 61.2 
54.4 54.2 55.2 57.3 56.9 58.9 63.2 
55.1 56.0 57.2 55.9 58.2 - - 58.8 

52.0 52.6 54.0 55.5 58.6 59.1 61.3 

53.3 54.2 55.1 56.7 56.8 59.0 64.1 
54.9 53.9 55.6 58.2 57.3 61.6 63.2 

56.4 56.1 55.4 56.1 56.0 59.6 63.5 
5’7.4 57.0 55.8 57.1 58.1 62.2 65.0 

54.6 53.4 57.3 55.2 57.1 58.2 60.7 

55.8 54.8 54.2 55.4 56.1 59.9 62.3 

56.0 56.5 55.6 58.6 58.3 59.7 59L4 

56.1 55.7 55.9 55.9 56.9 58.8 60.8 

62 61 64 65 65 68 71 
58.2 57.6 58.3 58.7 60.5 62.8 65.4 
53.9 53.6 53.0 53.4 53.7 55.1 56.7 
49 50 50 50 51 51 53 

65.4 
67.9 
61.4 
58.2 
60.3 

60.7 
63.2 
61.1 
63.6 
62.4 

61.0 
65.4 
64.9 
63.7 
61.3 

63.3 
61.2 
60.5 
61.9 
60.9 

61.3 
63.1 
62.2 

66.4 

60.7 

62.1 

72 
66.0 
58.1 
50 

63.5 

62.3 
62.8 
62.6 
58.0 
61.6 

61.6 

63.0 

62.1 

62.7 
66.3 

61.9 
61.7 

63.8 

63.9 

64. 6 

63.5 
61.4 
60.7 
61.4 
61.9 

64.9 
64.0 
60.0 
60.2 
64.0 

60.8 

62.1 

70 
65.8 
58.2 
54 

62.2 
62.1 
61.2 
58.9 
60.4 

60.9 
64.4 
62.0 
60.1 
64.5 

62.3 
63.8 
63.7 
61.3 
61.3 

61.8 
61.6 
62.1 
59.6 
58.7 

61.9 
62.7 
61.0 
61.4 
59.9 

59.6 

61.3 

68 
64.4 
58.1 
53 

59.9 
59.5 
60.5 
56.0 
58. 5 

57.9 
62.5 
61.4 
56.4 
64.0 

59.7 
61.5 
58.4 
61.0 
58.7 

57.7 
59.5 
58.6 
58.7 
59.5 

59.8 
62.1 
58.7 
59.1 
59.4 

57.9 

59.5 

66 
62.1 
56.5 
52 

60.0 
56.7 
55.8 
54.9 
58.2 

58.0 
40.3 
59.5 
58.2 
62.1 

60. 3 
59.2 
57.3 
59.k 
57.1 

56.0 
57.4 
57.2 
55.3 
55.9 

58.6 
56.9 
57.7 
56.4 
56.9 

55.0 

57.7 

64 
59.9 
55.3 
51 

60.3 
60.9 
53.8 
59.6 
60. 9 

59.2 

60.6 

57.6 

58.5 
57.0 

58.2 
61.1 
58.0 
57.9 
58.7 

-_  _- - 

59.5 
61.6 
58.1 
55.7 
58.6 

57.1 
59.5 
58.7 
58.4 
59.0 

58.8 
61.9 
60.1 
58.9 
57.9 

57.7 
58.4 

58.0 
57.5 

58.8 
59.5 
58.6 
58.6 
59.9 

57.6 

- -  

58.6 

Max. Min. 

70 
71 
68 
72 
71 

69 

73 

66 
65” 
66 
66 
64 

68 
71 
65 
65 
69 

53 
52 
54 
51 
54 

52 

51 

52 
509 
52* 
52 
50 

51 
54 
52 
51 
51 

68 
72 
65 
63 
67 

68 
68 
67 
69 
68 

67 
30 
68 
67 
68 

67 
66 
64* 
65 
66 

68 
4!3 
66 
68 
70 

66 

72 

52 
54 
51 
51 
53 

51 
52 
50 
52 
51 

51 
55 
53 
52 
52 

50 
52 
53* 
52 
50 

49 
50 
52 
52 
52 

50 

49 

* Data are incmplete fo r  the  p a r t  of p a r  i n  which t h i s  extreme occurs. This value is f r o m  the months shown. 
c. 
W 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in “F. 

52.2 53.2 55.0 55.6 56.2 58.2 58.1 58.4 58.3 57.0 53.1 53.6 
53.5 52.9 52.2 55.0 56.0 57.5 58.0 58.3 56.5 56-0 54.0 51.9 50.4 51.4 53 08 54.0 56.2 57.8 56.9 57.5 5 7.4 55 01 55.3 53 02 

c-l 
P 

Year 

1930 
1931 
1932 

Mean 

M a x .  
Mean Max 
Mean Min, 
Min. 

1945 
1946 
1947 
1948 
1949 
19 50 
1951 
1952 
1953 
1454 
1955 

Mean 

Max. 
Mean Max. 
Mean Min . 
Min. 

19a 
1921 
1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

19W 
1942 
1943 
1944 

1945 
191*6 
1947 
1948 
2%!L 

Jan. Feb. Mar. 
~~ 

Apr. May June July Aug. Sept. Oct. Nov. Dec. 

59 63 62 
57.6 59.1 61.2 
52.6 52.7 52.7 
50 50 52 

- -  - -  - - -  
53.1 52.9 51.4 

53.6 52.5 5L3 
51.0 51.5 53.4 

53.8 54.1 54.3 

52.3 51.6 51.7 
52.8 52.7 52.6 
53.6 54.3 53.1 

52.7 52.5 53.6 
53.1 52.9 53.0 

57 57 58 
54.7 54.6 55.7 
51.5 51.1 50.6 
50 49 49 

SANTA BARBARA, CALIF. 

60.1 56.5 62.4 63.1 67.3 64.8 

56.1 57.4 60.8 - - -- - -- - 61.2 63.0 63.0 68.5 68.4 63.9 

AVlLA BEACH, CAL1F.f 

59.4 60.6 59.7 
53.6 54.5 54.7 59.7 59.2 58.5 
53.4 55.9 57.9 57.6 58.8 59.4 
53.4 52.6 57.2 58.2 60.0 58.7 
54.1 54.8 57.7 57.9 58.8 59.6 
53.6 53.7 55.5 58.6 58.1, 58.6 
54.1 54.8 56.6 57.8 59.0 59.0 

52.3 52.9 54.3 58.5 59.8 59.6 

--- --- - _  

58.4 58.6 - -  - -  - - -  - _  
55.3 56.1 56.8 61.0 60.8 59.6 
52.1 53.4 55.2 56.0 57.6 57.5 
53.5 54.3 56.2 58.5 59.2 59.0 

58 59 64 64 66 64 
56.4 5’7.0 59.6 61.5 62.4 62.0 
50.6 52-0 53.2 55.6 56.3 56.2 
49 50 50 54 54 54 

61.6 58.0 56.2 

65 64 61 
64.0 63.0 59.0 
59.0 59 52 52.0 53.6 52 

59.4 56.5 53.8 
57.7 55.8 55.2 
57.7 54.0 53.6 
57.4 55.2 53.0 
55.9 56.3 54.3 
56.5 57.1 55.3 
58.7 57.9 54.3 
57.1 55.7 5L.7 
57.2 55.3 53.3 
56.1 50.1 54.6 
54.5 54.7 53.9 

57.3 55.9 54.2 
61 60 59 
59.6 58.1 56.1 
55.1 54.1 52.7 
52 52 52 

Means 

- -  
61.4 

60.2 

-- - 

- -  
55.5 
55.9 
55.3 
55.4 
55.3 
55.9 

55.3 
56.7 
54.6 

- -  

55. 6 

54.5 
54.0 
53.2 
53.8 
52.9 

54.0 
54.5 
54.2 
54.3 
55.2 

56.3 
56.9 
55.0 
53.9 
55.9 

55.0 
56.1 
55.5 
55.8 
55.7 

58.0 
55.6 
55.9 
55.6 

55.6 
55.0 
55.7 
55.2 
54.9 

Max. Min. 

70 
72 - 

72 

669 
64 
63 
64 
63 
61 
62 
61* 
61 
64 
61 

66 

519 
52 
5@ 

50 

5% 
50 
50 
49 
49 
49 
51 
5@f 
50 
52 
49 

49 

PACIFIC GROVE, CALIF. 

52.8 53.3 54.0 53.7 53.1 55.4 56.5 56-9 57.3 55.3 53.6 52.7 
51.9 52.2 53.5 52.4 53.2 56.7 56.2 56.6 55.1 55.3 53.1 51.8 
50.9 51.3 52.2 51.7 52.8 55.8 56.5 53.7 55.1 54.9 52.0 52.1 
51.5 51.0 51.6 54.2 53.2 53.5 54.8 54.5 57.0 56.8 54.8 53.1 
51.1 53.5 52.2 51.9 53.4 55.3 54.1 53.7 54.8 53.0 51.5 50.5 

49.7 51.7 52.2 54.4 54.1 53.6 55.4 56.4 56.9 56.2 54.0 53.9 
54.1 54.5 55.1 57.2 55.0 53.8 54.1 53.5 55.2 54.2 54.7 52.6 
52.5 52.9 52.3 52.6 52.9 54.0 55.6 55.9 55.6 54.4 57.2 54.4 
54.0 53.9 55.8 54.4 53.6 54.0 55.0 54.2 54.6 54.6 54.1 53.3 
52.9 52.8 53.0 52.2 53.8 55.9 57.8 57.0 58.6 56-9 55.5 55.8 

54.7 55.5 56.2 57.7 55.9 56.0 56.1 57.1 58.6 57.1 54.4 55.8 
55.3 57.1 57.6 54.8 58.7 59.8 57.6 58-4 58.9 59.2 53.5 52.0 
51.7 51.1 52.7 52.8 5507 55.9 56.7 56-0 60.8 58.2 51.8 53.7 
50.9 51.6 52.4 53.7 52.9 55.0 55.5 57.4 57.2 54.9 53.5 51.8 
52.6 53.9 56.0 56.0 55.4 55.7 57.1 57.1 57.4 57.5 57.1 55.4 

53.9 53.4 54.8 54.4 56.9 59.3 55.1 56.8 58.2 57.7 56.8 56.2 
53.7 54.1 53.2 53.3 54.8 55.6 56.1 56.8 57.3 56.6 53.5 54.4 

52.5 51.9 53.8 53.9 53.4 57.7 58.2 57.6 56.8 58.0 56.3 56.0 
55.1 54.8 55.3 53.9 55.0 55.7 58.9 58.8 56.5 57.3 52.7 54.8 
53.7 51.5 51.3 53.8 55.3 54.9 56.8 58.9 59.5 58.5 56.9 57.5 

56.9 56.7 57.8 57.8 59-3 57.5 58.3 59.4 59.7 57.1 58.4 57.5 
55.4 55.5 54.2 55.2 55-5 54.8 5705 57.0 58.5 55.5 54.6 53.2 
52.9 54.4 56.5 54.9 53.7 56.4 57.9 56.8 58.8 57.1 56.0 55.5 
54.8 53.6 53.4 53.9 55.0 56.4 58.4 56.2 56.5 57.5 57.1 55.0 

54.1 54.5 51.7 51.7 55.3 56.2 59.3 57.0 58.2 58.6 56.9 54.2 
52-6 52.2 52.0 54.2 55.4 57.4 57.2 57.2 57.1 56-2 54.1 54.4 

60 
62 
59 
60 
58 

60 
59 
59 
58 
62 

61 
65 
62 
58 
59 

60 
64 
61 
62 
63 

63 
61 
60 
61 

62 
62 
63 
61 

50 
48 
47 
50 
48 

47 
50 
49 
50 
50 

52 
49 
50 
49 
52 

51 
50 
49 
51 
50 

53 
5 1  
50 
52 

50 
50 
50 
5 1  

61 49 



Table 1.-Surface Water Temperatures-Continzced 
Means and Extremes in “F. 

Year 

1950 
1951 
1952 
1953 
1954 

1955 

Yean 

d a x  . 
Uean M a x  
dean Min, 
din. 

1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 

1955 
- 

Mean 

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

1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

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

51.6 
51.8 
53.5 
54.2 
53.4 

52.4 

53.0 

58 
54.6 
51.2 
47 

54.4 
53.1 
53.7 
51.3 
52.4 
54.2 
51.5 
49.9 
52.0 

52.4 
52.8 
50.4 
53.6 
53.3 

52.4 
52.9 
53.9 
51.5 
53.9 

52.0 

53.2 

58 
54.5 
51.7 
47 

55.7 
53.2 
53.9 
50.8 

53.6 
55.1 
50.2 
49.7 
52.7 
52.4 
52.7 

54.1 
50.4 

50.8 

53.4 
52.1 
52.9 
52.0 
54.2 

53.5 

53.7 

59 
55.2 
52.0 
49 

55.6 
51.0 
55.0 
49.5 
53.8 
53.7 
51.6 
50.3 
54.7 
51.1 
51.7 
52.9 
5 L  2 
51.2 

55.4 55.1 55.7 
56.8 - - 57.1 
54.5 54.2 52.1 

- -  50.7 50.6 

53.0 52.7 52.9 

59 57 59 
54.8 54.1 54.8 
51.5 51.4 50.4 
49 48 46 

49.5 49.1 51.3 
50.7 49.7 51.4 
49.1 53.1 54.1 

48.9 52.3 53.8 
50.5 54.1 56.3 
51.4 52.5 52.7 
52.0 53.6 55.8 
M.6 49.6 51.4 

51.1 53.8 55.0 
52.2 54.5 56.3 
50.0 L9.1 53.2 
lc8.2 49.5 52.2 
50.7 52.3 55.6 

53.7 
53.3 
54.0 
52.6 
55.9 

53.0 

54.1 

61 
56.3 
51.8 
49 

56.5 
50.4 
51.6 
49.6 
54.9 
51.4 
50.9 
50.7 
52.4 
52.6 
51.9 
51.9 
52.7 
51.7 

54.6 
54.7 
520 8 

49.7 

52.3 

59 
54.6 
49.8 
46 

51.6 
54.9 
54.4 

55.2 
59-2 
52.7 
54.7 
52.2 

57.7 
55.4 
54.3 
53.6 
55.6 

54.8 
54.0 
53.6 
53.6 
53.4 

PACIFIC GROVE, CALIF. -Continued 

53.5 56.7 57.5 58.0 57.9 55.5 
54.9 56.2 56.8 57.6 58.2 57.4 
54.5 55.9 58.4 55.6 56.0 55.8 
55.0 56.3 56.3 56.6 60.0 56.4 
55.7 55.1 56.4 57.1 57.3 56.0 

54.3 56.0 54.7 55.5 55.7 55.4 

54.8 56.1 56.7 56.7 57.4 56.4 

63 64 62 63 63 65 

52.2 53.2 53.9 54.3 54.9 53.7 
49 50 5 1  5 1  52 5 1  

NORTH FARALLON ISLAND, CALIF. 

57.5 59.0 59.4 59.2 59.7 59.0 

54.0 52.6 53.1 33.9 55.1 54.9 
50.4 51.9 53.1 55.4 53.9 52.7 
50.8 51.8 53.0 52.2 53.3 52.9 
50.1 53.0 53.9 54.3 55.4 54.8 
50.7 51.8 52.9 54.9 58.1 55.2 
53.5 55.3 54.0 54.8 56.2 54.2 
52.7 52.4 54.0 54.6 55.9 55.8 
51.6 52.6 53.8 54.4 54.6 53.6 
53.1 53.7 54.1 5 L 6  54.9 55.7 
53.4 52.5 53.8 53.9 55.5 55.9 
53.3 56.1 53.8 53.9 56.5 57.2 
51.9 56.4 56.8 55.8 57.0 58.5 
52.4 53.6 55.3 56.3 56.0 57.0 
53.0 52.3 52.7 55.5 57.3 57.9 

57.5 
56.6 
54.6 
55.2 
55.2 

52.9 

54.9 

60 
56.9 
52.8 
49 

55.8 
56.3 
55.3 
52.7 
53.6 
52.5 
53.3 
52.3 
56.2 
52.3 
55.6 
55.8 
53.4 
55.4 

56.2 
55.0 
55.0 
52.8 
53.9 

53.1 

54.1 

60 
55.9 
52.1 
48 

54.4 
54.0 
52.2 
54.7 
53 04 
52.1 
51.7 
50.4 
52.6 
53.7 
54.1 
55.9 
53.9 
56.7 

53.3 53.8 56.5 55.7 60.7 58.1 56.9 56.0 

51.2 51.1 53.6 55.1 56.2 55.7 5L.2 5 L 8  
56.7 55.5 55.1 58.0 58.2 55.1 57.3 57.0 

49.6 50.4 50.0 52.1 53.0 52.8 50.6 52.2 

52.3 53.2 53.9 54.7 56.0 55.4 54.4 53.9 

59 61 60 64 66 62 61 58 
54.4 55.8 56.2 57.0 58.9 57.6 56.5 55.6 
50.4 50.7 51.3 52.9 53.8 53.4 52.1 51.4 
48 48 49 50 5 1  50 48 48 

SAN FRANCISCO (Fort Point), CALIF. 

54.9 57.0 59.2 58.3 59.0 58.3 53.4 51.2 
54.9 55.8 58.5 59.2 61.0 59.4 56.7 52.2 
56.7 59.2 59.2 59.5 60.8 58.1 55.2 50.4 

56.1 57.7 58.3 59.7 60.8 59.2 56.1 53.4 
57.7 57.6 59.0 59.4 59.7 58.8 57.9 52.9 
5L.5 56.3 57.8 59.5 58.8 56.7 56.7 53.8 
55.0 56.8 58.1 58.5 58.3 57.2 54.9 50.2 
54.1 57.4 60.1 6C.l 6c.6 59.4 55.4 54.0 

55.4 57.2 58.1 60.1 61.0 59.9 5504 51.4 
59.4 61.2 60.6 60.4 60.6 59.4 55.8 50.4 
56.5 56.7 58.8 59.2 61.0 59.4 55.2 51.1 
53.4 55.4 57.6 59.5 59.4 58.8 55.6 50.9 
57.0 58.6 59.5 59.8 60.1 60.4 58.2 53.2 

55.9 57.3 57.6 58.4 58.6 59.0 52.9 52.0 
57.0 60.1 58.1 59.4 60.8 59.5 55.6 52.7 
54.3 58.3 60.3 60.4 59.7 59.9 57.4 54.7 
55.2 57.2 58.1 59.4 58.5 58.3 53.6 51.8 
56.1 57.9 58.6 61.7 62.2 61.3 57.2 55.2 

Means 

55.3 
55.2 
55.0 
54.9 
55.3 

54.0 

55.1 

54.7 
53.0 
53.0 
52.5 

53.8 
53.9 
52.9 
52.0 
53.9 
53.3 
54.1 
54.5 
54.4 
54.0 

56.0 - -  
53.8 

- -  
53.7 

54.4 
55.4 
55.8 

56.0 
56. 9 
55.3 
55.4 
55.2 

56.3 
57.2 
55.4 
54.5 
56.8 

55.2 
56.3 
55.7 
55.2 
56.3 

Max. Min. 

61 
60 
61 
62 
61 

60 

65 

59 
58 
58 
58 
61 
58 
59 
57 
58 

58 
61 
62 
61 
61 

66 
64 
59 

56 

66 

61 
63 
62 

62 
61 
61 
60 
62 

63 
63 
62 
61 
63 

61 
63 
62 
61 
64 

49 
50 
5 1  
49 
5 1  

50 

47 

5 1  
48 
49 
47 
49 
49 
48 
49 
5 1  
48 
46 
49 
50 
48 

50 
46 
48 

4* 

46 

47 
48 
47 

48 
49 
50 
47 
47 

48 
49 
45 
47 
50 

49 
50 
45 
49 
49 

* Data are incanplete for the  part of year i n  hhich t h i s  extreme occurs. This value i s  from the months shown. c. 
U 



Table l.--Surface Water Z’emperaturea-Cmtinued 
Means and Extremes in O F .  

~ 

Y W  

1940 
19W 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 
1954 

1955 

Uean 

(ax. 

dean Max. 
dean Mln. 
din. 

1937 

1940 
1941 
1942 
1943 
1944 

1945 

1947 
1948 
1949 

19 50 
1951 
1952 
1953 
1954 

1955 

1946 

Uean 

dax . 
Mean Max 
Mean Mln 
Mln. 

1945 
1946 

1951 
1952 
19 53 
1954 

-- 

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

49.8 51.0 52.4 53.1 55.2 57.5 57.4 57.4 58.0 57.6 53.3 51.3 

50.9 51.7 53.2 54.4 55.7 57.4 58.9 59.7 60.3 59.0 55.7 52.6 

58 57 59 61 62 64 64 66 65 64 62 61 
52.8 53.6 55.1 56.7 58.4 60.2 60.9 61.6 62.0 61.0 57.9 55.1 

45 44 48 49 51 5 1  52 52 55 52 50 46 
49.1 49.7 51.3 52.2 53.2 54.6 56.4 57.7 58.7 56.9 53.7 50.3 

YERBA BUENA ISLAND, SAN FRANCISCO BAY, CALIF. 
47.7 4R.7 54.8 56.1 - - -- - - - 64.6 63.0 -- - - - -- - 

ALAMEDA , CALIF. 
52.9 55.4 60.4 63.0 65.3 68.9 69.8 68.5 69.8 64.6 
51.8 54.3 58.3 58.8 63.7 66.0 67.6 67.1 66.4 61.7 
50.9 52.9 57.2 59.5 63.3 66.7 69.1 67.6 65.3 63.1 
50.4 54.3 59.0 61.5 64.2 65.1 67.3 68.; 67.8 64.2 
50.4 51.8 56.1 58.1 63.9 64.0 66.7 67.3 68.0 64.8 

50.7 54.3 54.1 59.2 61.7 67.5 69.5 67.8 67.1 64.2 

48.0 53.6 58.2 63.9 66.2 69.0 70.5 70.0 69.2 64.3 
51.8 51.3 55.4 58.2 62.1 65.6 68.7 69.1 67.7 63.5 

51.1 51.4 55.6 60.8 62.8 66.6 69.8 68.4 66.9 63.0 

44.6 48.5 54.8 62.5 65.4 68.2 69.3 68.6 69.4 62.8 

47.7 51.5 56.1 62.3 62.8 65.4 68.2 68.6 67.7 64.1 
51.2 52.6 56.3 57.7 63.5 65.1 66.3 66.8 66.1 64.0 
48.9 53.1 54.4 61.8 65.2 65.0 67.8 68.2 68.3 63.3 
53.3 53.7 54.9 60.0 64.0 67.1 70.3 69.0 69.3 63.7 
51.0 54.0 55.6 63.0 65.7 67.7 71.2 67.2 68.6 64.4 

48.9 52.8 57.5 58.6 64.6 66.8 68.9 68.5 67.8 63.4 

50.2 52.8 56.5 60.5 64.0 66.5 68.8 68.2 67.8 63.7 

56 59 64 71 71 76 76 75 73 70 
52.7 56.3 60.6 64.8 68.8 71.2 72.8 71.5 71.5 67.8 
48.1 50.2 52.8 56.6 59.9 62.7 65.5 64.9 64.8 60.1 
42 44 49 54 57 60 62 63 62 58 

SAN FRANCISCO (Hunters Point), CALIF. 

- -  - -  52.0 55.8 57.9 61.0 63.9 62.8 63.5 62.6 
51.3 50.7 53.2 57.4 59.0 62.1 63.7 63.9 62.8 62.6 

- -  - -  - - _  --- 58.1 59.9 62.5 63.1 63.6 62.6 
49.0 52.6 52.4 56.2 58.5 60.6 63.1 63.5 62.6 60.7 
52.9 52.5 -- - -- - 57.6 59.9 62.0 62.8 65.0 62.8 
51.3 52.2 54.5 58.0 59.2 60.3 63.2 62.8 64.1 62.3 

56.8 52.7 
58.1 53.2 
56.5 52.7 
5a.5 52.3 
57.9 53.2 

57.2 52.3 
54.7 51.8 
55.8 51.1 

58.4 52.3 

60.7 55.1 
57.1 51.3 
57.2 51.6 
56.9 52.8 
57.5 52.1 

56.4 52.8 

57.3 52.3 

64 58 
61.2 55.3 
53.8 49.8 
50 47 

56.7 50.2 

57.2 52.5 - -_  -_ 
57.5 52.5 
57.5 52.7 
57.4 53.7 
57.7 52.1 

57.5 
57.3 

56.3 
56.6 

I- - 

57. 1 - -  
-.. - - -  _- - 
55.6 
54.8 
54.6 
55.5 
55.6 

54.5 

55.8 

- -  

62.3 
60.6 
60.4 
61.1 
60.2 

6G. 5 
60.2 
61.5 
60.0 
60. & 

60.8 
59.8 
60.k 
61.2 
61.5 

60.6 

60.7 

-- - -- - 
-_ - 
57.4 

58.1 
- -  

Max. Min. 

64 
63 
62r( 
64 
63 

64 
64 
65 
66 
64 

64 
62 
62 
64 
62 

60 

66 

67* 

50 
52 
w 
49 
5 1  

50 
4 P  
4 v  
4& 
469 

44 
47 
48 
48 
49 

47 

44 

459 

73 
72 
72 
72 
72 

72 
74 
75 
73 
73 

74 
71 
73 
74 
76 

75 

76 

68 
67 

66 
66 
67 
65 

50 
49 
49 
46 
49 

49 
47 
46 
47 
42 

45 
48 
47 
5 1  
48 

48 

42 

4 P  
47% 

5w 
47 
509 
48 

* Data are incomplete f o r  the  part  of year in which t h i s  extreme occurs. This value is fmm the months shown. 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in O F .  

h) 
0 

Y W  

1955 

Uean 

#ax. 
Mean Max. 
Uean Min . 
Bin. 

1937 

1952 
- 

IS93 
w 4  
1895 
1896 

1937 

1952 

-- 
- 

Mean 

lax. 
Mean Max. 
l e a n  Min.  
Uin.  

1937 

1937 

1937 

1952 
- 

1952 

1938 
1939 
1940 

1939 
1940 

1937 

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

50.7 51.7 53.1 

57 56 57 
53.2 5b.5 56.0 
48.7 50.0 50.7 
47 49 49 

47.8 52.5 53.8 

48.2 48.2 48.4 

48.0 51.1 50.9 

50.1 51.2 52.2 

55 56 59 
52.4 53.6 56.2 
48.1 49.5 50.0 
45 47 47 

SAN FRANCISCO (Hunters Point), CALIF. -Continued 
54.8 58.2 60.9 61.5 62.2 62.6 61.S 56.1 

56.4 58.4 60.7 62.8 63.0 63.5 62.1 57.2 

61 62 66 68 67 67 65 61 
59.3 60.9 63.7 65.7 65.1 65.1 64.1 59.8 
53.7 55.4 57.8 60.5 61.4 62.0 59.9 54.8 
53 54 56 60 60 51 56 53 

DUMBARTON BRIDGE, SAN FRANCISCO BAY, CALIF. 

58.1 62.6 67.1 71.1 70.2 68.4 65.8 - - 
60.4 64.8 66.0 70.5 70.0 68.5 65.3 57.7 

SAUSALITO. CALIF. 

54.6 57.0 59.0 59.2 59.8 61.4 60.2 57.3 
55.6 57.4 59.2 59.0 59.1 a . 3  57.0 55.2 

55.9 59.0 53.7 62.3 61.4 60.8 58.7 55.2 
53.8 56.0 58.3 60.8 61.4 59.8 58.4 53.4 

51.2 57.2 57.4 61.2 60.6 61.5 - - - - 
55.8 58.8 58.8 60.8 61.0 62.6 59.7 55.0 

54.6 57.6 58.7 60.6 60.6 61.1 58.8 55.2 

60 64 66 68 67 65 67 63 
58.1 61.0 61.8 63.1 63.3 63.2 62.1 58.5 
52.2 53.0 56.0 58.0 58.2 58.2 56.3 51.5 
49 50 54 56 57 56 54 45 

53.1 

52.8 

56 
55.4 
50.5 
48 

- -  
51.4 

53.7 
53.3 
52.4 
52.3 

-_  
52.7 

52.9 

57 
55.2 
50.1 
48 

POINT SAN QUENTIN, SAN FRANCISCO BAY, CALIF. 

44.1 48.2 55.8 58.8 62.1 64.8 66.4 66.6 66.4 64.2 61.3 - - 
MARE ISLAND STRAIT, CALIF. 

44.1 47.7 54.3 57.6 6 L 9  66.6 68.4 68.2 67.1 - - -- - - - 
BENICIA, CARQUINEZ STRAIT, CALIF. 

43.7 47.3 54.1 57.9 61.9 67.3 69.6 68.7 68.5 65.3 - - - - 
45.5 49.6 51.3 58.1 62.1 64.6 66,9 66.9 66.6 63.3 56.5 49.3 

PITTSBURG, NEW YORK SLOUGH, CALIF. 

44.6 48.9 51.3 59.2 63.5 65.8 68.9 69.6 68.7 65.5 56.8 48.4 

THREE MILE SLOUGH, SAN JOAQUIN RIVER, CALIF. 

PRISONERS POINT, SAN JOAQUIN RIVER, CALIF. 

72.3 71.1 66.4 59.5 52.3 - -  - -  - -  - - -  - -  - -  - -  
50.9 53.4 58.6 61.2 68.7 73.8 - - -- - -- - -- - - - - - 

COLLINSVILLE. SACRAMENTO RIVER, CALIF. 
40.6 46.0 53.8 56.8 61.9 67.6 70.0 70.0 67.6 64.9 57.9 53.1 

~~ ~ 

MI3Il.S 

57.0 

57.7 

u -  

60.7 

55.9 
56.1 
57.0 
56. 3 

-- - 
56.3 

56.1 

Max. Min. 

64 

68 

73 

73 

62 
64 
65 
68 

639 

66 

68 

71 

71 

77 

69 

72 

I 

72 
7* 

769 
7 v  

72 

48 

47 

3 P  

46 

48 
49 
48 
45 

459 

45 

45 

3 v  

41% 

w* 
43 

42 

443+ 
45 
45” 

5 m  
469 

37 

* Data a re  incomplete for  the part of year i n  which t h i s  extreme occurs. T h i s  value i s  frun the months shown. 



1938 
1939 
1940 

Mean 

dax . 
Mean Max. 
Mean Min . 
Min. 

19% 
1939 
1940 

Mean 

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

1923 
1924 

1925 

1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
19W 

1955 

1926 

- 
Uean 

Yax . 
Mean Max 
Mean Min 
Min. 

1934 

1935 
1936 
1937 
1938 
1939 

Table 1.-Surface Water Temperatures-Cmtinued 
Means and Extremes in OF. 

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

R 1 0  VISTA, SACRAMENTO RIVER, CALIF. 
- - - - 52.5 57.6 61.0 66.0 71.1 70.9 70.0 62.6 51.4 48.2 
46.0 46.0 53.4 60.8 64.9 68.2 68.7 67.5 69.4 65.5 57.4 50.0 
48.4 51.4 55.4 59.4 64.8 70.5 - - -- - - - - - - - -- .. 
47.2 48.7 53.8 59.3 63.6 68.2 69.9 6.2 69.7 64.0 54.4 49.1 

52 54 61 65 70 73 76 77 76 69 62 52 

44.0 46.5 49.7 54.3 59.0 65.0 65.0 65.5 66.5 60.5 50.0 46.5 
43 44 48 52 55 63 64 65 65 60 48 46 

49.0 52.5 59.3 64.0 68.3 71.0 75.5 74.0 74.5 68.5 60.5 51.5 

NEW HOPE BRIDGE. MOKELUMNE RIVER, CALIF. 
- - - - - - 54.9 56.8 61.9 68.2 70.5 68.4 61.0 52.5 50.7 
47.1 46.8 52.7 62.6 65.5 69.4 71.1 6q.3 68.0 63.0 54.0 48.7 
43.6 51.1 53.6 54.7 59.0 65.7 - - - - - - -- - -- - - - 
47.8 49.0 53.2 57.4 60.4 65.7 69.6 69.9 68.2 62.0 53.2 49.7 

54 55 59 64 73 75 75 73 73 66 59 54 
52.0 51.5 59.0 60.7 66.0 71.7 74.0 72.5 71.5 65.0 59.0 53.0 
44.0 46.5 48.0 53.7 57.0 60.7 65.5 67.8 65.0 58.0 50.0 47.0 
43 45 46 50 54 59 61 66 64 57 50 46 

48.6 50.7 

51.9 51.6 
53.6 53.7 

52.0 51.4 
50.9 49.5 

52.1 52.1 
53.8 53.7 
50.8 50.5 
50.8 50.0 
51.3 51.0 

53.6 52.8 
51.1 51.4 
50.6 51.0 
54.0 53.8 
50.8 48.6 

55.3 54.9 
55.6 56.2 

- -  47.7 

51.9 51.5 

57 59 
53.7 53.2 
50.1 50.0 
47 46 

51.4 52.2 

47.7 48.9 
49.6 47.8 
U.6 L6.0 

48.4 
52.4 
49.9 
52.1 
48.3 

51.9 
51.3 
50.9 
50.3 
51.3 

52.1 
49.7 
51.9 
53.2 
48.9 

53.2 
55.6 

47.9 

50.7 

58 
52.9 
48.2 
44 

54.5 

46.4 
47.7 
L9.3 

49.3 
53.8 
48.7 
51.8 
48.4 

53.5 
50.0 
51.4 
48.2 
52.1 

51.5 
49.5 
50.9 
51.1 
48.9 

51.7 
52.5 

47.0 

50.4 

58 
52.8 
48.0 
46 

54.1 

49.5 
49.5 
49.1 

51.6 
53.5 
M.7 
50.0 
48.5 

49.6 
51.5 
51.4 
49.9 
54.4 

51.3 
52.0 
50.9 
48.6 
51.1 

51.5 
54.4 

48.0 

50.7 

59 
53.7 
48.4 
46 

56.3 

50.0 
51.8 
49.8 

49.9 49.9 50.5 51.4 
55.3 49.7 49.5 50.9 
53.7 51.3 51.1 52.1 
48.0 50.1 51.4 52.5 
49.0 50.1 52.7 53.0 

50.5 51.9 52.4 56.1 
53.0 51.6 53.1 54.6 

50.5 50.4 51.6 52.7 

59 58 62 61 
54.0 53.6 55.0 56.2 
48.0 48.1 49.2 5O.G 
45 47 47 47 

CRESCENT CITY, CALIF. 

53.8 55.8 55.2 53.1 

50.7 51.8 52.9 55.2 
55.9 55.0 55.4 52.5 
51.6 55.0 54.7 54.1 

51.8 
52.2 
51.3 
51.3 

51.8 
53.9 
54.1 
51.3 
52.8 

51.9 
52.1 
54.6 
55.3 
53.5 

55.4 
53.0 

5l.9 

- -  
52.8 

61 
56.5 
50.2 
48 

51.4 

51.3 
51.4 
52.0 

53.5 
55.1 
54.9 
52.6 
50.6 

52.8 
52.1 
53.4 
50.5 
54.9 

50.2 
51.5 
55.3 
51.4 
53.0 

54.3 
55.8 

50.3 

53.0 

59 
56.0 
50.1 
47 

51.8 

47.5 
48.9 
52.5 

53.6 
50.9 
51.2 
52.7 
53.3 

53.3 
53.3 
52.2 
54.0 
52.6 

51.4 
52.4 
55.2 
51.3 
55.2 

54.8 - 
51. 9 

52.6 

59 
55.6 
49.6 
47 

49.3 

49.3 
48.2 
51.3 

51.0 
52.2 
51.2 
51.2 
50.9 

51.8 
52.9 
51.3 
50.7 
52.3 

51. 4 
51.3 
52.4 
51.8 
51.2 

53.5 -- - 

51.6 

53.2 

50.1 
51.1 

51.4 
51.8 

50.8 

Max. Min. 

77 
76 
739 

77 

75 
75 
729 

75 

62 
57 

58 
59 
60 
56 
60 

57 
59 
59 
58 
59 

56 
59 
59 
60 
59 

61 
60 

55 

62 

63 

58 
60 
57 
61 
61 

46+ 
w, 
433 

43 

4@ 
45 
43” 

43 

46 
45 

46 
47 
46 
47 
46 

48 
qs 
48 
46 
48 

47 
44 
48 
46 
46 

47 
49 

459 

44 

45 

42 
43 
W 
44 
45 U.2 47.3 47.1 49.1 52.3 51.L 55.2 58.1 56.8 53.4 50.9 51.4 



Table 1.-Surface Water Temperatures-Continu.& 
Means and Extremes in "F. 

h) 
P 

Y W  

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 

1950 
19 5 1  
1952 
1953 
1954 

1955 

- 

Mean 

Hax . 
Mean Max. 
Uean Min. 
Kin. 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

1933 
1934 

COOS BAY ENTRANCE, ORE. 

5 L 6  53.0 53.5 54.1 50.2 50.7 - -  - -  - -  - -  -_ -  - -  
GARDINER. UMPQUA RIVER, ORE. 

- -  b.4  63.7 62.1 59.4 56.3 - - -  e _ -  - -  --- - -  - -  
FLORENCE, SIUSLAW RIVER, ORE. 

56.1 53.8 - -  - -  - -  - -  - - -  - -  - -  - -  - -  - -  
WALDPORT, ALSEA BAY, ORE. 

53.1 56.7 57.2 55.8 53.5 51.5 

NEWPORT. YAQUINA BAY, ORE. 

52.0 55.0 50.2 50.0 5207 51.6 

TAFT, SILETZ BAY, ORE. 

-- - 55.9 52.2 53.7 53.6 51.8 

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

- -  I -  - -  - -  - - -  - -  

- -  - -  - -  - _ -  - -  - -  
GARIBALDI, TILLAMOOK BAY, ORE. 

52.3 56.8 55.4 55.9 55.4 52.9 - -  --- - -  --- - - -  - - -  
BRIGHTON, NEHALEM RIVER, ORE. 

50.4 55.9 55.9 56.5 54.1 52.0 - -  - -  - _  - -  - -  - -  

Means Max. Min. 

63 
63 
64 
63 
60 

65 
65 
6w 

62 
60 
56 
61 
60 

57 

65 

593 

47 
47 
47 
41 
46 

46 
46 
450 

479 
47 
46 
47 
47 

46 

w 

454 
463+ 

4M 
49+ 

469 
4& 

45* 
4 v  

46r, 
469 

459 
4 P  

469 
469 

45" 
47" 

41* 
45* 

4 Data are incomplete for t he  pa r t  of year i n  which t h i s  extreme occurs. This value is from t h e  months shown. h) 
VI 



Table l.--Surface Water ?'empe.ratures-Contind 
Means and Extremes in "F. 

Y W  

1925 

1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

193 5 
1936 
1937 
1938 
1939 

1940 
19W 
1942 
1943 
1944 

1945 
1946 
1947 
19@ 
1949 

1926 

1950 
1951 
1952 
1953 
1954 

1955 

ean 

ax. 
lean Max, 
lean Min. 
l in .  

1940 
1941 
1942 

1940 
1941 
1942 

1940 
1941 
1942 

1940 
1941 
1942 

Jan. Feb. MW. 
~ 

Apr. May June July Aug. Sept. Oct. Nov. DeC. 

41.9 a. 2 
39.9 
37.4 
38.1 

36.1 w. 2 
39.7 
39.4 
43.2 

39.7 
42.8 
36.1 
42.1 
42.6 

w.9 
42.3 
37.8 
38.1 
39.7 

42.3 
43.7 
37.6 
w.2 
33.4 

43.3 
44.4 w. 5 
4l .O 
36.0 

40.3 
43.3 
39.2 
37.2 
44.6 

42.3 
37.6 
38.7 
41.9 
w;2 

43.7 
45.1 
42. 8 
40.6 w. 9 

43.0 
43.5 
43.2 
39.2 
37.4 

46.0 
49.6 
45.1 
46.0 
44.4 

45.3 
46.6 
44. 8 
44.1 
49.1 

44.1 
44. 2 
46.6 
46.0 
46.0 

48. 4 
49.5 
44. 6 
43.5 
45.3 

44. 8 

47.3 
44.1 
45.5 

- -  

ASTORIA (Tongue Point), ORE. 

51.1 56.5 59.9 66.9 66.9 63.1 56.1 48.0 
56.3 58.8 64.7 68.7 66.7 62.6 55.7 49.1 
50.4 54.0 59.4 6 L 7  67.5 62.1 55.3 48.7 
49.5 57.2 59.7 65.5 66.6 62.2 55.9 48.4 
48.6 56.3 59.2 66.6 68.2 64.2 56.7 47.5 

53.8 55.8 59.9 65.1 68.7 63.7 55.6 48.2 

50.2 55.4 59.7 64.6 66.9 63.1 57.2 48.7 

54.7 57.4 62.1 65.5 67.3 63.5 56.3 50.2 

51.3 59.2 63.1 66.7 67.0 64.4 56.1 4?.3 

50.2 52.9 58.3 65.0 66.7 61.3 55.9 47.5 

50.2 56.5 60.8 64.2 66.0 64.8 56.7 44.4 

49.5 56.3 60.8 66.9 67.6 64.6 58.5 50.7 
51.4 56.5 60.6 66.7 66.6 65.5 58.6 47.7 
52.7 58.3 6Q.l 66.2 68.2 63.7 57.6 50.7 

51.6 57.0 61.9 68.2 69.4 63.7 58.5 4'7.7 

53.8 59.7 64.6 67.6 68.4 66.0 59.9 47.7 
54.7 59.2 63.0 69.8 67.8 63.3 57.7 50.9 
51.1 54.9 58.5 65.8 66.9 63.3 58.6 47.5 
50.0 53.4 57.7 63.7 65.8 64.4 58.3 48.4 
50.9 57.2 61.2 66.0 67.3 64.8 59.5 50.4 

49.8 56.5 60.3 66.6 67.1 65.1 57.6 48.6 
63.7 55.8 46.0 

52.5 58.5 61.2 66.2 67.1 63.7 57.4 48.9 
48.4 53.1 60.4 65.1 65.5 63.9 55.8 46.9 

- -  - -  - -  - -  - -  
52.2 55.6 60.0 64.8 66.6 66.0 55.7 51.3 

35.8 35.1 U . 8  49.6 54.3 59.0 65.5 68.2 65.4 56.2 48.6 
42.6 42.5 43.0 52.5 56.1 61.1 6 7 . ~  67.2 64.0 57.8 48.1 
38.1 42.7 44.3 52.1 56.9 60.7 66.3 67.3 64.7 61.1 50.3 
46.3 46.2 47.0 50.9 57.2 59.8 66.5 68.0 66.0 58.6 51.9 
41.0 43.4 46.1 50.6 56.8 58.7 63.9 65.1 64.6 57.7 52.4 

W.9 43.0 43.2 48.5 55.0 59.9 62.0 66.4 63.6 56.3 45.5 

40.2 W.6 45.6 51.3 56.4 6 0 . 5  65.9 67.2 64.0 57.2 48.7 

46 ks 54 60 67 70 75 75 71 66 57 
43.2 44.6 48.9 54.9 60.3 64.5 69.2 70.0 67.6 61.3 53.1 
36.7 38.5 42.8 47.6 53.0 57.4 62.7 64.8 60.4 52.8 44.7 
31 32 38 43 50 55 59 58 56 46 37 

WAUNA. COLUMBIA RIVER, ORE. 

46.0 
41.0 43.2 48.0 53.8 58.1 61.9 70.3 69.1 63.9 58.1 51.3 
36.7 41.9 43.7 50.5 56.1 60.1 64.9 - - - - - - -- - 
_ _  _ _  - _  - -  - -  - - -  - -  - -  - -  - -  

HARRlNGTON POINT, COLUMBIA RIVER, WASH. 

- -  - -  - -  - - -  -_  - -  - -  - -  63.5 60.6 47.8 
U.5 43.7 48.2 54.7 59.5 63.1 71.2 70.0 63.7 58.4 51.8 
37.0 42.6 44.6 51.8 56.1 60.8 65.7 - - - - -- - - - 

SKAMOKAWA. COLUMBIA RIVER, WASH. 

- -  - -  - -  - -  - _  _ _  I_ _ _  _ _  _ _  45.3 
40.8 42.8 47.7 5L.O 58.6 62.4 68.4 67.6 62.8 57.0 50.2 
37.0 W.9 44.8 51.6 55.6 59.4 66.9 - - - - - - - - 

CATHLAMET. COLUMBIA RIVER, WASH. 

66.0 61.0 47.3 - -  - -  - -  - -  - -  - - -  _ _ -  _ -  
40.6 43.2 47.5 54.1 59.0 63.3 71.4 70.3 64.0 57.9 50.2 
36.3 41.5 44.8 51.8 55.4 59.4 66.9 - - - - -- - - - 

44.1 
41.8 
40.1 
41.0 
42.6 

42.3 
39.7 
39.2 
45.0 
43.5 

420 6 
43.5 
44.2 
42.1 
46.4 

43-2 
44. 8 
43.7 
42. 8 
42.6 

44. 8 
43.9 
44. 8 
41.0 
44.5 

53.6 
55.0 
52.4 
52.5 
52.4 

52.9 
53.9 
52.4 
52.0 
54.8 

52.7 
53.8 
53.4 
53.8 
54.5 

55.4 
55.7 
53.0 
52.2 
53.9 

53.9 

54.0 
52.0 
52.8 

- -  

52.8 
53.7 
54.0 
55.5 
53.8 

52.3 

53.5 

- -  
55.3 - -  

- -  
55.9 - -  

- -  
54.7 - -  

I -  

55.5 -- - 

Max. Min. 

39 
37 
33 
33 
32 

32 
35 
34 
3r, w 
34 
34 
32 
39 
37 

40 
38 
35 
33 
37 

39 
38 
34 
37 
31 

32 
37 
34 
43 
37 

37 

31 

3* 
39 
35* 

4@+ 
40 
369 

3 F  
38 
339 

379 
39 
339 

* Data a r e  incomplete f o r  t h e  part of year  i n  which t h i s  extreme OCCUTS. This value i s  from t h e  months shown. 



Table 1.-Surface Water Temperatures-Contin4 
Means and Extremes in O F .  

Y W  

1935 
1936 
1937 
1938 
1939 

lean  

lax. 
lean Max, 
lean Min, 
din.  

1935 
1936 
1937 
1938 
1939 

1940 
19w 
19 42 

lean 

lax. 
lean Max. 
lean Min. 
I in . 

1934 
193 5 

1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
19 44 

1945 
1946 
19 $7 
1948 
1949 

1950 
1951 
1952 
1953 
1954 
1955 

Mean 

uax. 
Mean M a x  
Mean Min 
Min . 

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

44.6 50.5 - -  - -  
45.3 39.7 45.7 52.9 
37.2 41.9 47.7 48.4 
44.2 43.3 46.9 51.6 
46.2 44.1 46.2 54.5 

46.2 48.4 51.4 55.8 
46.9 50.0 54.1 58.6 
43.7 47.3 49.1 55.4 

L4.2 45.0 4S.2 53.5 

TOKELAND, WILLAPA BAY, WASH. 

53.6 62.4 66.0 66.4 57.9 55.0 
55.6 60.4 63.3 63.3 61.7 56.7 

56.5 59.9 62*2 63.3 59.9 55.0 

55.9 59.2 61.5 62.2 61.7 56.5 
57.6 60.4 63.7 62.6 60.3 56.1 

55.8 60.5 63.3 63.6 60.3 55.9 

65 66 72 70 68 63 
62.2 65.5 69.9 68.4 65.3 59.9 
51.3 55.8 59.2 59.4 56.7 51.3 
47 53 57 56 55 46 

RAYMOND, WILLAPA BAY WASH. 

58.6 64.0 66.4 66.2 63.5 55.6 
59.9 62.8 68.2 69.6 63.3 57.9 
56.5 62.4 68.0 66.9 64.4 57.4 
58.8 64.0 66.9 66.7 66.0 59.2 
61.3 63.0 6e.7 69.3 64.6 58.8 

59.8 64.2 68.5 68.k 64.7 58.3 

68 72 79 77 73 65 
64.8 68.7 74.3 73.0 68.9 62.6 
54.7 60.2 63.1 64.5 60.2 51.7 
51 57 59 6: 58 46 

52 52 59 64 
4?.9 48.5 52.2 58.2 
40.6 W.1 44.5 48.5 
35 36 42 42 

ABERDEEN, GRAYS HARBOR, WASH. 

-- - -- - 
42.8 45.1 

47.1 43.9 
43.3 42.8 
47.1 46.4 
46.6 45.1 

48.2 48.4 
47.8 48.7 
46.9 47.1 
44.1 44.8 
45.7 45.1 

46.2 46.0 
45.8 45.1 
43.0 45.4 

41.7 41.5 
45.5 43.6 

40.2 42.2 
45.4 44.2 
43.3 45.5 
47.1 46.6 
44.1 -- - 
46.1 45.1 

45.3 45.1 

50 51 
47.2 46.9 
42.8 43.0 
36  38 

U.6 46.8 
45.5 46.9 

45.9 46.4 
47.7 49.1 

49.1 50.5 
50.0 51.4 
46.6 48.9 
45.5 50.7 
45.5 49.1 

46.4 47.7 
46.9 49.9 
4'7.8 49.1 
45.9 47.8 
45.6 48.6 

44.8 47.7 - - -  - -  
45.8 48.1 
46.5 48.4 
44.2 47.5 
43.7 47.0 

46.2 48.5 

52 55 
48.3 51.4 
44.3 46.4 
38 44 

- - 64.6 64.8 64.8 61.9 55.9 
58.1 62.2 63.1 -- - -- - -- - 

NEAH BAY, WASH. 

51.6 55.6 54.0 51.3 48.6 44.2 
49.3 51.8 51.1 50.2 49.1 51.3 
49.1 45.7 49.5 49.1 50.0 52.9 
50.5 50.5 50.5 50.7 50.9 49.3 

~~ 

45.9 45.3 
M.2 47.1 
52.5 49.1 
49.6 45.9 
53.1 -- - 
49.9 46.8 

60 52 
53.3 50.0 
46.5 42.1 
w w 

44.4 43.9 
47.1 45.1 
50.5 46.0 
47.1 43.9 
51.1 47.8 

49.3 47.8 
52.5 47.8 

48.9 46.0 

59 54 
54.1 50.5 
44.0 w.1 
41 39 

- - -  - -  

49.8 - -  

46.6 
52.5 
49-1 
50.4 

51.3 
51.5 
49.1 
49.5 
50.7 

46.0 
45.9 
48.9 
47.2 
48.8 

48.9 
128.1 
48.1 
51.3 
51.8 
46.0 

49.1 

55 
51.5 
46.6 
42 

45.1 -- - 

46.8 
48.7 
46.8 
50.5 

48.7 
49.8 
47.1 
45.9 
46.2 

45.7 
44.9 
46.6 
45.2 
46.6 

47.9 
45.5 
46.9 
48.2 
44.4 

43.5 

47.9 

52 
49.3 
44.3 
3L 

MeaIl.5 

53.2 
53.1 
53.7 
53.9 

53.7 

- -  

- -  
54.8 
53.9 
54.9 
56.3 

57.9 
58. 5 -- - 
55.8 

- -  -- - 

48.8 
48.5 
48.8 
48.9 

50.7 
51.1 
50.0 

49.6 
49.8 

49.2 
49.8 
50.6 
50.0 
49.2 

48.8 - -  -_ - 
50.9 

47.6 

49.5 

- -  

Max. Min. 

69 
70 
69 
71 
72 

72 

75 
73 
72 
72 
79 

77 
79 -- 

79 

68 
689 

62 
58 
56 
56 

58 
59 
63 
59 
62 

61 
64 
62 
64 
62 

61 
589 
609 
60 
59 
56 

64 

37 
32 
32 w w 

32 

41* 
36 
35 
39 
39 

It0 
w 
373 

35 

399 
333 

41 w 
45 
44 

44 
46 
45 
40 
43 

44 
42 
40 
42 
40 

36 w 
41 
45 
383 
38 

36 
N ul * Data are inconplete  f o r  t h e  p a r t  of year i n  which t h i s  extreme occurs. This value is from t h e  months shown. 



Year 

1934 
1935 

1935 
1936 

1874 
1875 
1876 

lean 

d a x  . 
Wean M a x .  
dean Y i n .  
din. 

1934 
1935 

1934 
193 5 
1936 

1922 
1923 
1934 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

Table 1.-Surface Water Tempemturea-Continued 
Means and Extremes in OF. 

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

47.3 -- - 

46.8 - -  

470 1 
46.2 
45.8 

46.4 

' 5 0  
47.8 
44.5 
62 

46.6 - -  

48.6 
48.0 -- - 

Max. Min. 

5 P  
61" 

54 -- 

56 
55 
53 

56 

659 
703 

63" 
64 
43%- 

57 
63 
63 

69 
65 
62 
64 
61 

60 
59 
58 
58 
58 

58 
64 
57 
59 
57 

57 
60 
59 
57 
56 

56 
58 
57 
56 
56 

46r, 
399 

4 b  
45" 

42 w 
4 l  

w 

w* 
38" 

43" 
42 
12rc 

43 
46 
46 

46 
42 
38 
43 
44 

42 
46 
w, 
42 
46 

45 
45 
44 
46 
46 

47 
ICs 
47 
46 
46 

47 
46 
46w 
46 
43 

* Data are incomplete for t h e  par t  of year i n  which t h i s  extreme occurs. This value i s  from t h e  months shown. 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in OF. 

Yf5U 

1950 
1951 
1952 
1953 
1954 

1955 

lean 

lax. 
dean M a x ,  
lean Mln. 
din. 

1924 
1925 

1934 
1935 

1 9 3  
1924 

1934 
1935 

-- 

1922 
1923 
1924 

1934 
1935 

-- 

lean 

lax. 
lean Max. 
dean Min . 
din. 

I935 
193 6 
193 7 
1938 
1939 
1340 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
3951 
1952 

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

45.1 
47. 1 
46.9 
48.3 
4% 5 

48.2 

47.5 

52 
49.0 
46.0 
38 

-- - 
42.3 

- -  
45.1 

- -  
43.7 

44.0 
-- - 

43.8 
45.6 
46.0 
47.7 
47.4 

47.1 

46.7 

50 
47.7 
45.8 
42 

- -  
44.4 

- -  
45.1 

-_  
46.2 

- -  
44.4 

43.8 
44. 8 
46.0 
47.3 
46.5 

45.8 

46.7 

54 
48.0 
45.8 
43 

- -  
44. 8 

- -  
45.3 

-- - 
47.7 

45.0 
- -  

SEATTLE (Elliott .Bay). WASH. -Con tin ued 

47.2 50.1 53.9 53.6 53.3 52.1 
47.4 51.6 55.0 54.7 - - 53.7 
49.2 51.9 53.8 54.8 54.4 53.7 
49.4 50.9 53.8 54.7 54.4 54.3 
49.2 50.5 52.9 53.4 53.2 52.6 

64 64 69 64 61 60 
53.4 56.2 57.9 57.7 56.9 55.4 
48.4 51.0 53.3 54.3 53.9 52.4 
45 48 51 52 52 51 

SEATTLE (Duwarnish River, WASH. 

- -  w e -  64.0 62.6 59.9 54.1 --_ - _ -  - -  - -  - -  - -  

OLYMPIA, WASH. 

50.1 
51.8 
51-9 
52.3 
51.4 

49.5 

51.4 

59 
53.0 
49.9 
47 

44. 8 - -  

50.0 - -  

51.1 - -  
50.9 - -  

68.4 
49.6 
49.7 
50.4 
49.5 

47.7 

49.3 

54 
50.7 
47.6 
42 

39.4 - -  

47.7 -- - 

47.1 -- - 
47.3 -- - 

43.2 
45. 1 
45.3 

43.9 

44.4 

46 
45.5 
41.9 
41 

-- - 

45.1 
45.9 
43.8 
46.0 
45.9 
47.G 
46.8 
46.2 

46.8 
45.9 
46.2 
44.4 
46.0 
43.7 
43.0 
45.5 
44.2 

- -  

42.8 
43.5 
46.2 

- -  
44.4 

44.2 

46 
45.3 
42.4 
40 

45.0 
44. 1 
@e 6 
45.1 
45.0 
46.8 
46.9 
46.7 

46.0 
45.7 
45.5 
wc. 1 
W s e  6 
42.8 
42.1 
44.2 
44.4 

- -  

43.9 
44.6 
46.4 

- -  
44. 8 

44.9 

47 
46.2 
43.5 
43 

45.3 
44.1 
43.9 
45.9 
44.8 
47.1 
47.8 
46.8 

46.0 
45.9 
45.7 
45.1 
44.6 
43.9 
43.3 
43.9 
1Jt. 8 

-- - 

50 54 59 61 57 59 
48.4 51.6 56.3 58.7 56.9 57.8 
45.0 47.1 49.4 50.6 51.2 50.6 
43 46 49 50 50 50 

45.3 
G.9 

46.6 

I- 

- -  
46.3 

48 
47.9 
42.5 
42 

46.2 
46.0 
47.3 
46.4 
48.0 
47.5 
u.2 

47. 8 
47.3 
46.8 
46.2 
46.8 

- -  

45.a 
46. 
46.6 
46.4 - -  

Means Max. Min. 

56 
569 
57 
56 
55 

54 

69 

w 

6 B  
639 

- -- 
659 
649 

43 
44 
45 
47 
46 

45 

38 

3 3  
3 9  

46R 
3 P  

43+ 
37* 

419 
3 P  

59 
59 -- 
- 
61 

61 

55 
55 
55 
57 
57 
5 b  
59 

559 
56 
549 
57 
55 
60 
54 
56 
559 
5 0 9  

- 

42 
40 
44* 

439 
W” 

40 

41 
43 
42 
45 
44 
47 
46 
459 
47* 
46 
42 
44 
42 
43 
4% 
41 
43 wc* 

* Data are inccmplete f o r  t h e  p a r t  of year i n  h i c h  t h i s  extreme occurs. 
$ For temperatures from recording thermometer, see Table 2. 

This value is from t h e  months shown. 
w w 



Table 1.-Surface Water ' i ' e m p e r a ~ - C ~ i n d  
Means and Extremes in "F. 

0 
P 

Year 

lean  

lay.  
dean Max. 
dean Min. 
din. 

1934 
1935 

1922 
1923 
1924 

1925 

1927 
1928 
19 29 

1930 
1931 
1932 
1933 
1934 

1926 

193 5 
1936 
1937 
1938 
1939 

1940 
19W 
1942 
1943 
1944 

1945 
1916 
1947 
1948 
1949 

1 9 9  
1951 
1952 
1953 
1954 

1955 

lean 

lax. 
lean Max. 
lean Uin. 
t i n .  

19% 
1925 - 
t For 

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

FRIDAY HARBOR, SAN JUAN ISLAND, WASH. $ -Continued 

45.4 44.8 45.2 46.6 48.5 50.3 51.7 51.9 51.0 49.6 48.1 46.9 

48 47 49 50 56 55 60 59 56 52 51 49 
46.1 45.4 45.9 47.5 50.0 52.3 55.5 55.3 53.1 w . 8  49.0 47.5 

w w 43 44 46 48 49 IS 49 48 46 44 
44.5 44.1 44.6 45.7 47.4 49.3 50.2 50.3 50.1 48.8 47.3 45.9 

KETCHIKAN. ALASKA 

41.9 40.8 4l.O W.7 45.2 53.1 54.0 56.7 52.0 48.6 45.0 4006 
41.0 41.0 w.1 43.5 47.4 54.7 58.4 58.8 53.8 50.0 46.2 - - 
42.2 W.9 42.8 43.9 47.8 54.9 56.7 56.8 52.3 48.0 44.0 42.2 

42.3 W.5 U.6 43.5 49.8 54.3 55.6 57.0 53.6 48.0 44.9 43.3 
43.7 43.6 44.6 46.4 50.0 55.6 58.2 59.0 54.6 49.1 46.2 43.6 
U.1 42.7 42.4 43.9 47.7 55.4 59.7 60.4 53.6 48.7 43.5 4l.4 
40.3 We0 42.1 44.4 48.7 57.1 58.1 57.0 52.0 48.0 45.1 42.8 
42.1 43-09 42.3 43.2 48.4 54.0 56.3 57.2 55.8 50.4 46.4 42.3 

40.8 W.0 40.6 43.5 47.5 53.2 57.6 59.7 52.9 47.5 44.4 43.5 
42.6 42.8 43.2 45.7 49.6 56.1 58.5 58.8 54.5 49.6 44.2 43.0 

40.8 40.5 w.5 43.2 49.3 52.3 55.0 57.7 53.8 47.3 44.6 39.2 
N.8 41.4 We4 44.8 49.1 51.8 54.7 57.G 52.5 49.6 44.8 42.0 

40.3 40.1 41.7 45.1 50.7 54.3 55.6 57.2 53.4 48.7 45.3 43.2 

43-0 7 
39-4 
38.3 
40.6 
42.1 

43.0 
43.5 
41.5 
38.8 
w. 5 

42.4 
41.7 
38.7 
41.9 
40.6 

39.4 
40.0 
W.8 
42.2 
42.3 

u .4  

41.3 

47 
43.4 
36.5 
34 

- -  
37.4 

39.7 
37.2 
38.3 
39.0 
41.4 

12.6 
43.0 
W.0 
43.07 
w.4 

we5 
41.5 
39.9 
39.6 
39.6 

39.6 
40.9 
39.9 
42.7 
W.1 

41.4 

W.0 

49 
43.1 
38.0 
32 

- -  
38.1 

39.9 
39.7 
40.1 
42. 8 
42.3 

43.0 
44.2 
42. 3 
40.5 
41.7 

42. 6 
41.4 
0.7 
W.7 
40.5 

39.8 
40.1 
40.8 
41.7 
41.5 

42.1 

w.7 

46 
43.4 
39.3 
32 

- -  
3.7 

42.4 
W.2 
41.0 
45.1 
43.3 

46.2 
46.2 
44.0 
45.3 
45.1 

44.4 
43.0 
43.2 
43.5 
0.9 

40.9 
w.9 
41.9 
44.2 
42. 5 

43.8 

43.6 

52 
46.8 
w.4 
37 

- -  
41.4 

46.0 
49.1 
45.9 
48.0 
48.2 

50.2 
4?.8 
k8.9 
48.6 
47.5 

50.4 
49.3 
48.6 
48.9 
48.0 

45 00 
47.7 
47.8 
u.5 
46.9 

46.4 

4% 3 

59 
53.1 
44.1 
39 

46.9 

53.8 57.9 55.6 52.7 
57.6 55.9 55.9 52.5 
55.4 57.9 55.h 56.5 
52.3 55.6 55.9 54.3 
51.0 56.5 55.6 52.7 

53.6 55.8 57.1 52.8 

54.5 56.5 56.1 54.3 
55.9 57.4 57.6 54.5 

57.2 57.9 58.1 52.7 
52.0 55.6 56.3 54.1 

54.8 56.1 57.5 54.0 
53.5 58.2 58.0 53.6 
52.4 56.3 56.9 53.2 

52.1 55.0 57.4 55.0 
55.6 57.8 58.1 54.2 

54.3 56.9 57.2 53.8 

68 68 65 67 

45 46 46 46 

58.7 60.7 60.9 57.4 
50.1 53.2 5 L O  50.6 

SITKA, ALASKA 

47.5 
50.5 
51.4 
50.0 
47.5 

50.7 
50.0 
49.8 
48.2 
50.4 

43.9 
48. 7 
48.9 
48.0 
48.3 

48.3 
47.6 
50.8 
49.7 
49.1 

47.8 

49.0 

59 
51.9 
45.8 
39 

- -  
49.5 

a. 7 
46.2 
46.6 
45.5 
45 -0 

45.5 
46.0 
w. 5 
45.3 
45.3 

42.6 
43.7 
45.3 
44.2 
46.6 

43.1 
44.3 
46.6 
45.8 
47.0 

42.4 

44.8 

61 
47.9 
We 8 
36 

42. 3 
44.9 

I t 0 0  6 
39.7 
40.3 
43.3 
43.0 

44.2 
U.0 
41. 4 
44.4 
w.9 

42.1 
41.5 
42.6 
40.5 
W.6 

42.6 
42.2 
43.8 
44.0 
43.5 

a. 7 

42.3 

50 
45.1 
39.0 
34 

39.7 
43.7 

emperatures from recording thermometer, see Table 2. 

48.3 

- -  - -  

46.7 
- 0  

47.8 

48.0 
49.5 
48.5 
48.0 
48.4 

47.7 
49.0 
47.5 
47.1 
47.9 

46.6 
47.1 
47.3 
47.7 
47.6 

49.3 
49.3 
48.8 

47.8 

47.8 
48.0 
47.5 
47.8 
47.1 

46.8 
47.4 
47.7 
43.7 
47.8 

47.0 

47.8 

n o  

n- 

46.1 

Max. Min. 

60 

65" 
64% 

60 
63 
62 

61 
62 
64 
63 
61 

63 
63 
60 
62 
61 

66 
64 
68 
60 
62 

64 
64 
68 
65 
61 

59 
60 
60 
62 
58 

62 
62 
60 
61 
60 

58 

68 

- 
64 

w 

W* 
323+ 

37 
37+ 
38 

39 w 
39 
37 
36 

39 
40 
37 
36 
38 

36 
34 
34 
34 
36 

39 
37 
34 
36 
32 

32 
39 
34 
35 
37 

37 
38 
36 
38 
37 

38 

32 

3w 
30 

0 
VI 9 Data are incmple te  for t h e  p a r t  of year i n  which t h i s  extreme occurs. This value is from the  months shown. 



Table 1.-Surface Water Temperatum-Cmtinue& 
Means and Extremes in O F .  

1943 
1 9 4  

1945 
1946 
1947 
1948 
1949 

1530 
1951 
1952 
1953 
1954 

1955 

Mean 

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

1937 
1938 
1939 

194C 
1941 
1942 
1943 
1944 

1945 
1940 
1947 
1948 
1949 

1950 
1951 
1952 
19 53 
1954 

1955 

dean 

lax. 
dean Max. 
Mean Min. 
H i n .  

1949 
1950 
19 51 

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

SITKA, ALASKA -Continued 

49.6 53.1 55.4 57.6 54.0 49.8 45.1 43.7 
U.6 42.1 41.7 U.1 48.4 52.9 57.0 57.6 54.7 49.3 45.3 42.1 
- -  - -_  - _ _  - _ 

39.3 38.4 35.9 W.4 46.0 53.8 55.9 58.8 54.2 4?.2 44.5 42.0 
39.8 39.3 38.3 W.4 46.2 51.5 580s 57.2 54.2 47.8 43.9 42.2 
39.3 38.1 38.7 40.9 45e3 50.6 54.2 56.0 52.4 49.7 46.3 44.4 
We6 39.7 39.9 42.7 47.4 53.4 57.7 56.2 54.4 49.4 45.3 42.8 
41.0 38.6 38.4 40.7 46.7 51.6 54.7 57.3 54.0 U.2 45.6 41.8 

WmC 4@.3 39.8 42.2 44.7 45.5 55.5 54.2 51.5 46.6 62.8 39.7 

40.2 39.6 39.8 42.2 47.5 52.0 55.8 56.8 53.5 U.7 U.6 42.0 

44 wc 43 48 59 64 63 64 59 54 49 46 

36 35 35 39 40 45 50 52 47 44 38 32 

42.3 4l.1 41.2 45.2 52.1 56.4 59.3 59.6 56.7 51.6 47.1 U.2 
37.7 37.5 38.1 39.7 43.6 48e5 52.5 54.4 50.4 45.5 We5 39.0 

38.8 37.8 38.5 39.9 46.0 48.7 49.3 50.5 46.7 43.0 37.2 36.3 
35.8 35.6 36.7 39.6 47.1 51.6 50.7 49.6 49.3 43.7 38.8 35.1 
34.5 33.8 37.0 39.2 45.5 50.5 51.6 51.0 47.8 43.5 40.6 38.4 
37.2 35.4 35.6 39.3 45.4 52.2 52.3 51.5 47.4 43.5 40.2 35.6 
34.5 34.3 37.5 38.9 43.4 48.4 50.9 51.3 49.5 43.7 W.1 37.4 

32.5 32.7 37.3: 39.1 44.1 53.1 52.1 53.6 48.9 - - 37.1 35.7 

32.5 34.7 36.1 38.6 43.5 48.7 50.1 50.4 47.1 44.4 W.3 39.6 
36.4 36.5 36.9 4G.5 46.6 50.7 51.8 51.5 47.9 44.3 40.7 39.6 
37.2 35.3 36.5 38.1 45.5 51.4 51.1 52.3 49.6 U.0 42.1 38-1 

33.8 32.8 33.2 38.9 44.5 47.4 53.4 51.9 49.9 42.3 39.2 36.2 

37.5 37.4 36.4 39.7 43.2 47.7 51.7 48.9 47.3 43.1 37.8 35.5 

36.4 35.8 37.1 40.1 45.8 50.7 51.6 51.3 48.5 44.0 40.1 37.5 

42 w 43. 48 59 59 61 59 57 48 45 42 

32.8 32.8 34.5 37.0 4l.5 45.0 47.1 4e.l 45.3 40.7 36.6 34.2 
29 30 30 33 39 39 43 46 43 35 32 28 

38.8 3.1 36.9 43.4 52.1 56.7 56.5 55.7 52.2 47.1 42.6 39.7 

HAINES. ALASKA 

34.6 - - 37.8 40.8 a . 6  51.3 54.1 53.5 50.8 43.2 39.8 35.4 - -  30.4 36.7 38.8 47.0 5E.O 55.8 56.2 51.3 45.2 36.4 34.9 
32.2 -_  --- _ _ -  - _  -_  _ -  _ _  - _  -_  - _  -_  

Means 

-_  
4E. 2 

46.9 

47.3 
47.5 
46.6 

47.0 
46.7 
46.3 
47.7 
46.6 

45.6 

- -  

46.9 

4J+. 1 
44.4 
43.8 

Max. Min. 

60 
63 

59 
58 
63 
61 
59 

64 
62 
59 
61 
59 

58 

64 

57 
58 
57 

43" 
39 

39 
37 
34 
36 
36 

37 
37 
36 
35 
36 

37 

30 

28 
30 
32 

59 

59 
59 
59 

54 
59 
61 
58 
56 

6c 
61 
59 
57 
57 

56 

- 

61 

60 
65 -- 

w 
U * Data are incomplete f o r  t h e  par t  of year  i n  which t h i s  extreme occurs. This value is from t h e  months shown. 



TabIe 1.-Surface Water Temperah-Continzced 
Means and Extremes in OF. 

~ 

Y W  

1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 
1954 

1955 

Mean 

dax . 
Uean Max 
lean Yin 
Lain. 

19W 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Mean 

lax . 
Mean b. 
dean Uin. 
iain. 

1949 

1950 
1951 
195 2 
1953 

Uean 

a. 
Uean Max. 
lean Min. 
d i n .  

~ 

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

37.8 36.5 37.2 39.0 45.7 50.7 50.0 50.7 48.4 43.5 38.1 37.4 
36.3 36.0 36.5 38.5 46.0 51.1 51.8 49.8 48.6 43.3 39.9 37.8 
35.1 36.0 37.2 39.0 U.8 50.2 51.3 49.5 47.7 45.3 u.3 39.9 
39.2 37.2 37.0 37.8 - - - - -- - - - I - -- - - - I - 

45.3 49.5 50.5 50.6 - - 43.4 41.6 38.5 - -  - -  - -  - -  
36.9 36.0 36.4 38.0 44.7 51.3 51.6 49.9 1$.0 45.7 38.9 36.6 
35.6 33.7 34.0 37.1 45.9 51.4 54.2 52.6 47.0 40.6 38.1 36.1 
37.0 37.0 37.0 38.4 46.8 51.2 50.2 50.1 48.4 43.3 40.9 38.9 
34.2 34.8 35.2 37.3 42.9 49.5 50.9 50.5 45.5 43.3 4l.2 39.5 

37.5 36.2 35.9 36.8 44.5 50.7 51.6 50.9 47.6 43.6 41.3 38.6 
37.2 36.7 36.6 38.6 44.8 48.9 49.5 49.2 48.6 44.8 36.1 34.9 
36.7 36.0 36.3 38.0 45.1 50.4 51.2 50.2 47.7 43.6 39.9 37.9 
40 39 39 43 56 56 59 56 55 48 44 42 

30 32 32 35 38 44 46 45 W 36 33 34 

38.3 37.3 37.6 41.2 5G.8 54.0 54.8 53.5 51.0 46.2 42.1 39.4 
34.2 34.0 35.0 35.9 40.1 46.9 48.0 47.4 43.7 40.5 37.6 36.2 

45 46 46 49 54 61 64 62 59 53 50 46 

33 34 33. 34 39 44 48 50 48 43 36 32 

3 . 6  40.8 We0 45.5 lr9.9 56.7 58.8 58.4 54.9 50.9 47.1 43.6 36.9 37.0 36.8 38.8 We7 46.9 51.1 53.0 49.7 45.3 41.1 37.7 

Max. Min. 

54* 

56 
56 
55 

55 

55 
59 
56 
55 
54 

52 

I 

59 

61* 
63 
61 
59 

3 h  

32 
33 
30 
34% 
37* 

35 
32 
33 
34 
34 

33 

30 

39 
37 
35" 
37 

61 
58 
60 
54 
56 

62 
61 
57 
59 
55 

59 

64 

57 

55 
5 6" 
56 
5 3  

57 

37 
38 
3A 
35 
35 

35 
35 
33 
34 
34 

31 

31 

30" 

31 
32" 
34 
33" 

30 

* Data are i n c m p l e t e  f o r  t h e  part of year in which this extreme occurs. This value is from t h e  months shown. 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in "F. 

1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

-- 

lean 

ax. 
lean Max. 
lean Min. 
lin . 

1889 
1 3 0  

1935 
1936 

-- 

lean 

lax. 
lean Max. 
lean Mln. 
[ i n .  

1950 
1951 
1952 
1953 
1954 

1955 

lean 

lax. 
lean Max. 
lean Min. 
l i n  . 

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

39.6 
40.2 

38.1 

39.6 
36.8 
38.7 
38.7 
36.3 

39.6 
37.6 
39.9 
38.7 
37.6 

-- - 

-- - 
38.7 

34.5 
39.9 

38.5 
36.2 

39.0 
39.4 

37.2 

- -  

-- - 

-- - 

38.5 39.0 
39.4 33.8 

37. 8 
37.8 36.3 

37.4 33.9 
37.9 39.0 
37.0 37.5 
37.2 37.0 

- -  

36.7 37.9 

39.2 40.3 
38.8 38.5 
39.4 38.5 
37.9 38.3 
38.5 38.5 

-- - -- - 
39.2 39.2 
38.5 38.1 
34.7 36.5 - -  --- 
-- - -- - 
36.5 36.8 -- - 36.1 - -  - -  
37.0 38.4 
36.6 36.8 

33.3 38.1 

SEWARD, ALASKA 

42.4 47.3 52.7 53.6 54.9 53.2 
40.3 44.6 49.8 53.2 51.4 -- - 
40.4 45.0 52.5 52.3 54.0 50.0 
39.4 45.4 54.3 57.2 56.8 54.9 

41.4 46.4 55.4 55.6 55.4 52.3 
42.1 46.9 55.9 59.0 58.6 52.3 
40.3 46.2 51.6 55.8 54.9 ,5106 
42.3 44.8 50.5 53.4 55.6 49.8 
w.9 -- - 54.0 54.3 52.5 53.1 

47.8 43.0 
45.3 38.3 
44.8 41.2 -- - 37.L 

44.4 41.2 
47.5 42.8 
45.7 43.0 
45.7 w e 7  
46.9 43.5 

46.2 42.1 
47.5 43.5 
48.7 45.0 
45.7 41.0 
46.0 43.2 

45.7 43.2 

44.4 w.2 
45.5 42.4 
46.8 43.5 
41r.7 -- - 
46.2 42.4 

46.8 43.4 
46.4 43.4 
44.7 43.0 
46.0 a - 7  
47.0 42-9 

44.4 40.7 

33.4 37.8 38.1 40.4 

w 41 41 43 
40.2 39.2 38.8 40.3 
36.2 33.6 35.4 35.7 
35 32 33 34 

32.6 32.9 35.3 39.3 

32.8 32.5 34.4 38.8 

38 37 39 46 
36.8 36.0 37.8 42.4 
29.4 29.8 31.2 34.8 
28 29 30 32 

45.2 50.9 53.7 53.7 50.8 46-0 

54 61 65 64 59 54 
50.0 56.2 58.9 58.4 55.4 50.1 
49.5 45.3 48.2 48-7 46.2 41.4 
32 42 42 wc 44 36 

KODIAK. KODIAK ISLAND, ALASKA 

41.0 45.2 47.6 51.1 45.8 44.4 

43.5 47.1 49.6 50.7 49.8 45.1 
43.2 47.7 -- - - - -- - - - 
43.2 46.8 49.2 50.8 49.6 45.5 

48 54 57 54 54 49 
46.3 51.2 53.6 52.8 52.0 48.2 
W.3 43.7 46.4 49.6 47.8 42.8 
39 42 & 49 47 38 

WOMENS BAY, KODIAK ISLAND, ALASKA 

45.0 47.0 50.3 50.7 50.1 46.9 

-- - 46.1 51.3 54.9 48.8 44.7 
44.2 47.6 56.7 55.4 51.5 44.9 
42.9 48.7 51.1 54.2 50.5 46.3 
42.9 49.2 55.1 54.1 51.1 43.5 
h4-3 47.6 53.5 47.7 52.2 L5-4 

43.9 47.7 53.5 5L.9 49.6 42.9 

43.6 47.8 53.5 53.5 50.6 44.6 

49 60 63 62 55 52 
47.2 54.6 60.3 58.7 53.8 49.2 
40.0 42.0 48.7 49.7 46.7 39.5 
39 39 46 42 43 38 

42.2 

49 
45.8 
38.1 
32 

43.3 
41.0 

41.7 -- - 
42.0 

45 
44.0 
39.4 
38 

35.2 
40.3 
40.5 
38.5 
h0.8 

37. 6 

38.8 

45 
42.5 
33.8 
30 

DfX. 

43.0 

39.0 
39.6 

39.0 

-- - 

40.8 
40.6 
40.1 
41.4 

39.6 
42.4 
40.6 
33.0 we 2 

43. 6 

38.1 
39.7 
42.3 

40.6 
-- - 

39.1 

41.1 
40.6 
39.7 

38. 7 

- -  

40.3 

46 
43.0 
36.8 
32 

33.8 
36.8 

38.3 -- - 
38.3 

42 
40.4 
36.0 
33 

33- 1 
35.1 
34.8 
37.8 
32.4, 

32.7 

34.4 

40 
38.2 
30.8 
27 

Means 

44.8 

-- - 
41.8 

-- - -  
43.1 

- -  
42.8 
42.0 
42.9 
41. 7 

41.9 

42.1 

Max. Min. 

6a 
59 
63 
64 

59 
59 
60 
51 
64 

60 
65 
60,  
60 
60 

-- 
58 
56 
57 
56* 
56 

59 
59 
59 
58 
58 

58* 

32 
329 
3@ 
32 

36 
35 
36 
33 
34 

35 
35 
32 
34 
35 

37* 

34 
36" 
29 
36" 
3 b  

34 
32* 
330 
31 
34 

33 

65 

57 
54 

54 
54* 

57 

61 
63 
59 
60 
6Q 

62 

63 

29 

33 
32 

369 
35" 

32 

319 
28 
29 
29 
28 

27 

27 

9 Data are incmplete for the p a r t  of year in which t h i s  extreme occurs. This  value i s  from the  months shown. 



Year 

1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 

dean 

Lax. 
l ean  Max 
dean Yin. 
l l n .  

1955 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

ban 

Lsr. 
dean Max. 
lean Yin. 
fin. 

1944 

1945 
1946 
1947 
1948 

Mean 

Uax. 
Mean yax 
Mean Yin 
Mln . 

1946 
1947 
1948 
1949 

if Datc 

Table l.-Surface Water Temperaturea--C&ind 
Means and Extremes in O F .  

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

- -  
36.5 
35.2 
36.3 
38.1 
36. 5 
38.5 
36.5 
36.4 
37.9 

36.9 

40 
38.8 
35.0 
33 

- -  

35.1 

36*9 
36-3 
35.4 
37.0 - -  

- -  
37.3 
38.1 
36.3 
36.0 

37.5 

36.6 

40 
39-0 
33.1 
29 

- -  
37.8 
37.6 
37. 6 
36.9 

37.5 

39 
38.5 
36.0 
35 

- -  - -  
36.3 
35.4 

- -  
35.4 
36.3 
36.7 
35.6 
37.6 
37.0 
35.5 
34.0 
37.7 

36.2 

39 
37.3 
34.6 
32 

- -  

36.0 

37.2 
36. 7 
36.4 
37.3 
36.9 

- -  
37.9 
36.7 
35.3 
35.7 
-_  
36.6 

42 
38.8 
33.5 
32 

- -  
- -  
I -  

37. 2 
36.9 

37.0 

38 
37.9 
36.0 
35 

-_  - -  
35.8 
35.4 

-- - 
35.4 
36.1 
37. 6 
37. 6 
37.5 
37.5 
37.8 
36.6 
38. 7 

37.2 

40 
38.9 
35.3 
34 

- -  

36. 7 

37.6 
36.7 
37.6 
38.3 
36.8 

38.3 
38.0 
37.5 
38.8 
37. 1 

38.3 

37. 6 

44 
40.5 
34.3 
30 

-- - 
- -  - -  - -  
37.6 

37.6 

38 

36 

- -  - -  

- -  
I -  

37.4 
36.1 

DM. 

37.9 
37.9 
38-3 
37.9 
37.9 
3% 7 
38.2 
40.0 
38.7 - -  
38.4 

w 
40.2 
36.4 
34 

36.5 

37.8 

38.1 
38.3 
38.1 
37. 6 - -  

Mu. Min. 

51 
54 
52 
54 
64 
56 
50 
53 
54* - 

64 

59 

-- 
53 
58 
49 
5 1  
56 

36% 
33 
33 
34 
34 
35 
36 
34 
32 
35" 

32 

31" 

32 

32 
32 
29 
34 
349 

53 
54 
55 
54 
52 

55 

58 

48 

49 
30 
48 
51 

51 

59 

5* 
51 

- 

321) 
33 
30 
32 
30 

34% 

29 

37+ 

363 
363 
363 
359 

35 

- 
363 
34 
31 

ire incanplete for  the  p a r t  of year i n  which this extreme occurs. This value is f r o m  t he  months shown. 

P 
h) 

t 



Year 

1950 
1951 
1952 
1953 
1954 

1955 

Lean 

Max. 
Mean Yax. 
Mean Yin . 
Yin. 

1948 
1949 
1950 

1955 
- 

1947 

1945 

1951 
- 

1945 
1946 
1947 
1948 
1949 

1945 

1951 
- 

HONOLULU, HAWAIIAN ISLANDS - - - - 75.9 77.7 79.5 79.9 21.0 80.8 81.0 80.8 79.9 77.9 - - 82 749 

75.6 75.2 75.0 76.3 78.1 78.8 79.5 79.9 80.2 79.3 77.5 76.5 77.7 82 72 
74.7 75.2 74.3 74.5 76.5 78.1 78.4 78.3 79.0 79.0 77.2 76.5 76.8 82 72 

83 73 74.8 75.9 75.4 76.5 77.2 79.3 80.1 80.1 80.8 80.1 79.5 77.1 78.1 82 72 
76.6 76.6 75.7 74.8 76.6 77.7 78.6 80.2 80.4 79.7 78,l 77.0 77.7 

1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 
1954 

1955 

Table 1.-Surface Water Temperatures-C~ind 
Means and Extremes in "F. 

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

MASSACRE BAY, ATTU. ISLAND, ALASKA -Continued 

38.9 37.4 36.5 38.5 41.4 46.1 48.3 49.1 47.8 44.5 40.6 38.4 37.3 37.3 35.3 37.9 - - 45.0 46.2 50.0 48.6 44.5 40.6 37.5 35.3 33.6 33.8 36.5 40.2 42.8 48.1 49.2 48.2 - - - - -  - -  
34.8 33.9 35.2 37.2 39.0 42.0 48.0 47.8 47.4 44.3 39.6 36.1 
35.1 34.4 35.1 38e1 39.7 43.8 47.2 49.3 47.4 43.3 40.2 37.0 
34.2 35.3 35.8 37.4 39.6 43.2 45.9 50.2 47.4 44.3 W.0 38.6 
35.9 35.4 35-6 37.6 40.3 43.9 46.8 49.0 47.9 44.1 40.2 37.2 
40 42 40 43 48 52 55 59 53 50 44 41 37.5 37.5 38.0 40.0 t2.9 48.7 51.7 54.2 50.7 46.8 42.6 39.6 34.1 32.5 33.1 35.3 37.9 40.7 43.3 45.6 45.5 W.1 37.5 34.7 32 zq 30 34 36 39 42 43 43 w 34 31 

POINT BARROW (Elson Lagoon), ALASKA _ _  _ _  - - -  - -  - - -  - -  - -  - -  31.3 - -  --- - -  

67.5 66.6 66.6 69.4 74.0 78.8 gO.2 80.0 79.5 76.5 73.2 - - 

- -  
74.9 
74.8 
74.4 
72.8 

- -  

Max. 
Yean Max. 
Mean Yin.  
Yin. 

73 72 75 77 80 81 83 85 84 84 78 78 
70.6 69.3 71.8 74.0 76.2 80.0 81.5 82.2 82.0 80.4 77.0 74.2 
64.5 64.9 65.3 66.9 69.8 73.5 77.5 78.6 77.4 74.2 69.6 67.6 
62 62 64 64 68 70 76 77 76 72 62 64 

82 6& 

85" 65 
84 64 
83 62 
83 64 
82 62 

82 64 

85 

62 

R 



Table 1.-Surface Water T e m p e r a ~ - C ~ i n ~  
Means and Extremes in O F .  

1950 
1951 
1952 
1953 
1954 

1955 

Le an 

Lax. 
dean Yax. 
lean Yin , 
tin. 

1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Lean 

lax. 
dean Max 
dean Uin , 
Uin. 

1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

lean 

dax. 
Kean Max 
Bean Yin 
Kin. 

1950 
1951 
1952 
1953 
1954 

1955 

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

HONOLULU, HAWAIIAN ISLANDS Continued 

74.8 76.8 76.3 76.1 77.0 78.1 78.8 80.4 80.8 80.6 78.6 - - - -  - - 75.9 77.4 77.9 77.9 79.7 80.4 80.7 80.5 78.1 77.0 
74.8 7508 75.0 74.6 75.5 7603 78.3 79.2 79.4 - - - 760 8 
76.7 77.7 77.7 78.0 78.6 78.8 80.3 80.4 79.7 79.9 78.1 77.3 

75.2 74.0 75.3 76.0 76.8 77.1 78.1 79.0 78.9 78.4 77.5 77.1 

76.5 76.9 76.2 77.9 76.7 78.6 80.2 81.3 81.2 81.3 79.7 76.6 

75.5 76.1 75.7 76.3 77.3 78.2 79.4 80.0 80.2 80.0 78.4 77.0 

79 81 81 81 82 82 84 83 83 83 83 81 
77.4 78.4 78.3 78.2 79.5 80.2 81.2 81.5 81.6 81.4 80.7 79.1 
72.8 73.9 73.6 74.4 75.5 77.0 77.3 78.7 78.8 78.6 76.5 74.8 
69 72 72 73 74 76 75 77 n 77 74 72 

70.1 

77 

67.4 
66 

73.5 

_- - 
74.6 
740 8 

760 6 
77.0 
77- 3 
77.3 
78.0 

75.5 

76. 4 

79 
77.9 

72 
740 5 

-_  
80. 5 
83.0 
83.7 
82.4 

80.8 

76 79 79 79 80 81 
74.0 74.6 76.4 76.0 76.9 77.1 

66 66 67 68 68 67 
67.9 68.6 69.4 69.4 69.7 69.9 

JOHNSTON ISLAND, HAWAIIAN ISLANDS 

79.0 79.9 80.4 81.3 81.7 80.7 
78.3 - -  - -  u -  - -  - -  
76.0 76.3 79.1 - - - - - - 

82.2 82.6 81.9 81.3 81.2 81.0 

72.1 

78 
75.7 
69.3 
68 

- -  - -  - -  
- -  
800 6 
79.0 
79.6 
81.2 

79.8 

80.0 

83 
81.6 
78.2 
77 

81.1 
84.1 
83.9 
84.5 
82.6 

80.5 

Max. Min. 

82 
83 
82w 
82 
84 

81 

84 

80 
79 
77 
81 
77 
79 
77 
79 

78 

81 

83 

XM 

82 
84* 
83 
839 
88 

84 

-- 

88 

8 3  
85 
86 
86 
86 

84 

73 
?* 
73 
74 
72 

69 

69 

64 
66w 
66 

66 
66 
68 
67 
67 

66 

64 

- 
74* 
7- 

74* 
74 
75 
75" 
74 

69 

69 

7 9  
80 
82 
83 
80 

79 

P v * Data are incunplete for the part of year in which t h i s  extreme occurs. This value i s  from the months ahom. 



Table l.-Surface Water Tempwatums--C&ind 
Means and Extremes in "F. 

Year 

lean 

lax. 
l ean  Yax 
l ean  Yin , 
l l n .  

1950 
1951 
1952 
1953 
19 54 

1955 

lean 

lax. 
lean Uax. 
lean Yin. 
l i n .  

1944 

1945 
1946 
1947 

194s 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Uean 

lax. 
Uean Yax. 
Uean Yln. 
Uln. 

1947 
1948 
1949 

1947 
1948 

1950 
1951 
1952 
1953 
1954 

1955 

Jan. 
~ 

82.7 

84 
83.4 
81.8 
80 

- -  
79.5 
81.1 
84.7 
84.0 

84.6 

82.8 

87 
85.4 
79.2 
76 

- -  
83.8 
84.6 
84.7 

84. 9 
85.1 

84.6 

85.1 
84.2 
84.2 

83.4 

84.4 

88 
86.6 
81.5 
80 

83-7 

85.2 
84.8 

- -  - _  

- -  
76.5 
74.5 
78.3 
77.6 

76.5 

~ 

Feb. Mar. Apr. May June July Aug. Sept. Oct. NOV. 

82.1 

84 
83.2 
81.2 
80 

81.2 
79.9 
83.2 
84.8 
84.4 

84.1 

82.9 

87 
85.7 
79.8 
76 

- -  
83.9 
83.3 
85.1 

84.0 
85.1 

84.0 
85.1 
85.5 
84.5 
84.0 

84.0 

84.4 

88 
86.4 
81.7 
80 

- -  - -  
85.4 

85.2 - -  

- -  
77.5 
76.6 
77.3 
78.1 

77.7 

82.6 

85 
83.8 
81.2 
79 

81.8 
79.8 
85.0 
85.2 
84.0 

83.3 

83.2 

go 
86.2 
79.8 
75 

- -  
434.5 
84.9 
85.1 

84.6 
84.6 

84.2 
85.3 
85.6 
84.9 
83.5 

82.8 

84.5 

88 
86.8 
82.3 
78 

- -  - -  
84.9 

85.1 
84.6 

- -  
74.9 
78.3 
76.7 
77.0 

76.8 

CANTON ISLAND, PHQENIX ISLANDS -Continued 

83.3 83.6 83.6 82.8 82.4 82.5 82.6 82.8 

86 86 86 86 85 85 85 86 

82.2 82.6 82.8 82.2 81.8 81.3 82.0 81.8 
84.6 84.8 84.6 84.0 83.7 83.3 83.2 84.2 

80 81 82 80 79 79 80 79 

PAGO PAGO. SAMOA ISLANDS 

80.7 79.2 78.2 76.3 77.0 77.2 78.3 78.0 
84.1 83.2 82.2 81.6 81.5 82.0 81.3 83.1 

84.0 83.6 82.4 80.9 81.8 82.1 82.7 82.3 

83.5 82.5 81.9 81.6 81.2 81.1 82.0 83.2 

82.6 82.5 80.8 80.3 81.2 82.0 79.7 81.2 

85.5 83.3 82.4 80.9 79.2 79.2 81.3 82.9 

83.4 82.4 81.3 80.3 80.3 80.6 80.9 81.8 

88 86 86 84 84 88 85 86 

78 77 76 74 76 75 76 76 

85.7 84.3 84.0 82.5 81.8 83.0 82.8 84.7 
81.2 79.5 79.2 '78.7 78.8 78.2 79.0 79.7 

APIA (Observatory), SAMOA ISLANDS 

-- - - - - - 81.9 81.0 81.5 82.0 82.0 

83.8 82.6 82.2 81.5 81.3 81.3 82.8 83.4 
85.3 84.6 82.9 81.9 81.9 82.4 82.8 85.3 
85.3 84.0 83.7 82.9 82.2 82.8 83.7 84.2 

DW. 

82.4 

85 
83.2 
81.3 
79 

79.1 
81.0 
84.7 
84.0 
83.8 

83.3 

82.6 

88 
85. 5 
79.8 
72 

84.0 

84.9 
85.1 
85.1 

84.2 83.7 82.9 81.0 81.1 82.0 82.8 84.0 83.3 
85.5 84.2 82.8 81.9 81.7 83.3 84.0 85.5 84.4 

84.0 82.8 81.5 81.3 81.7 82.8 83.5 84.6 83.8 

84.3 83.8 83.0 82.0 83.0 83.9 82.8 83.7 84.3 
85.1 83.0 82.0 80.6 79.6 80.5 81.8 83.0 83.9 

85.6 84.4 83.2 81.6 - 82.3 82.8 83.9 84.9 

83.7 82.8 81.8 8007 81.3 83.2 83.0 82.7 83.3 

82.8 82.6 81.3 80.9 80.5 8Q.8 82.1 83.2 83.0 

84.5 83.5 82.5 81.5 81.4 82.2 82.8 83.8 84.2 

88 87 85 86 86 86 87 88 88 
86.3 85.2 84.0 83.2 83.4 84.1 85.2 86.5 86.6 
82.7 81.5 80.9 79.8 79.6 80.3 80.6 81.3 81.5 
80 80 80 79 77 78 78 78 79 

GUADALCANAL ISLAND (Kukum), SOLOMON ISLANDS 

86.9 86.2 84.9 84.2 83.4 84.2 84.6 86.0 86.4 
85.2 - - 812.4 83.4 83.8 84.6 84.5 84.8 85.1 
85.8 85.6 85.0 84.1 83.7 83.8 84.2 85.6 - - 

ADMIRALTY ISLANDS (Seeadler Harbor) 

86.0 84.9 84.9 83.6 85.4 84.1 - - -  - - - - 84.9 85.3 85.1 85.G 85.4 84.1 -- - - - 
WAKE ISLAND 

- - - - 82.0 81.5 82.3 81.2 80.8 78.4 '77.8 

78.9 81.0 82.6 83.1 83.9 - - - - 80.3 77.6 
7e.l 79.6 82.0 83.4 84.3 83.5 82.6 80.9 79.1 

79.6 82.j 84.0 82.8 81.8 82.7 81.8 79.8 77.5 
78.6 79.6 83.1 84.1 82.5 83.2 81.6 80.4 78.9 

77.2 78.3 82.6 83.1 83.5 81.5 80.8 78.8 78.7 

82.8 

- -  
78.8 
82.8 
82.8 
83.0 

82.7 

81.9 

- -  
83.0 
83.8 
84.1 

Max. Min. 

86 

w 
84 
88 
87 
88 

87 

90 

87* 

87 
88 
87 

87 
88 

87 
88 
86 
88 
87 

88 

88 

w 
88* 
889 

88* 
889 

85 
86 
9 3  
88 
89 

87 

79 

7 a  
74 
79 
77 
79 

78 

72 

7 9  

80 
79 
78 

79 
79 

80 
€m 
80 
77 
79 

78 

77 

8B 
823f 
839 

809 
801c 

76+ 
72 
72 
72 
73 

73 

* Data are incomplete for the  par t  of year in which t h i s  extreme occurs. This value is from the months shown. 



Table 1.-Surface Water Ternperatures-Contind 
Means and Extremes in OF. 

01 
0 

lean 

lax. 
Lean yax. 
Lean Yin. 
un. 

1949 

19 50 
19 51 
1952 
1953 
1954 

1955 

Yean 

lu. 
Yean Max. 
Yean Yin. 
Kin. 

1949 

1950 
1954 
1952 
1953 
1954 

1955 

Yean 

M a x .  
Yean Yax 
Mean Mln 
Yin . 

1951 
1952 
1953 

Mean 

Iax. 
lean Max. 
teen Yln. 
l l n .  

1951 
1952 

1947 

1949 
1950 

- 

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

WAKE ISIJND -Continued 

76.7 77.4 76.7 78.5 80.2 82.7 83.0 83.0 82.4 81.5 79.8 

e3 81 81 82 86 88 s9 92 86 89 84 

72 72 72 74 76 80 7s 79 78 78 76 

80.0 79.8 79.8 81.2 83.4 85.5 86.3 86.5 84.8 85.6 82.2 
7346 74.2 73.6 75.8 77.; 80.5 80.5 8 0 a 2  80.4 79.0 77.3 

KWAJALEIN ISLAND, MARSHALL ISLANDS 
- 81.0 M.8 80.9 81.7 82.4 83.6 83.5 83.2 83.3 81.9 

78.5 79.5 82.6 82.8 84.2 83.6 83.4 -0 - - - - - 84.2 
80.7 79.9 81.4 82.2 8302 84.1 83.1 84.5 8548 85.6 84.5 
80.5 81.7 83.7 83.0 83.3 82.0 81.9 83.0 85.5 84.2 82.6 

80.7 8 1 a 3  81.1 80.8 80.8 81.6 81.7 83.1 83.9 83.8 82.7 
80.2 79.9 - - 81.0 81.5 81.7 82.0 82.4 83.1 83.6 82.6 

81.2 80.8 80.6 80.5 80.9 81.1 82.2 82.7 62.8 84.4 83.5 

80.3 80,6 81.7 81.6 82.2 82.4 82.6 83.2 84.0 84.2 83.1 

85 s7 87 86 s7 s7 90 88 93 88 87 
82.8 83.3 84.3 83.6 84.6 84.7 85.1 85.3 86.8 86.2 85.4 

76 76 78 78 78 78 80 81 81 80 80 

TRUK ISLANDS (Moen Island), CAROLINE ISLANDS 

78.3 78.1 79.0 7943 80.1 80.0 80.9 81.5 82aO 81.5 80.7 

- -  - -  - -  - -  - -  - -  83.5 84.7 85.1 85.6 83.6 

81.9 81.1 
62.7 83.2 

82.6 81.8 
82.1 81.9 

82.3 82.2 

82.3 82.0 

87 85 
84.4 83.4 
80.2 80.2 
78 78 

- -  - -  

- -  --- 
82.6 82.0 
82,6 81.8 

82.6 81.9 

86 85 
85.5 84.5 
80.0 80.5 eo 80 

- - -  - -  
83.1 82.8 

- - 82.7 

- -  - -  
- 0 -  - -  

81.5 
82.7 

82.6 
81.9 

82.7 

82.3 

85 
84.0 
80.6 
79 

- -  

83.5 
82.6 
- 0  

83.0 

85 
85.0 
81.0 
80 

- -  
82.8 

82.8 

81. 4 
- -  

82.2 81.7 82.1 82.8 82.6 83.7 83.9 

83.0 83.0 83.4 84.0 83.7 8406 84.6 

88 86 85 88 86 89 88 
84.6 85.0 84.5 86.1 86.0 81.4 86.8 
80.8 81.0 81.2 82.1 80.6 82.0 81.5 
80 78 eo 80 80 80 80 

YAP ISLAND. CAROLINE ISLANDS 

84.9 85.3 85.5 86.6 84.7 86.0 85.3 
84.8 86.0 85.3 86.0 84.9 84.4 84.5 - -  - -  - -  - -  - -  - -  - -  

ANGAUR ISLAND, PALAU ISLANDS 

KOROR. KOROR ISLAND, PALAU ISLANDS 

83.5 - - 83.7 84.0 84.2 - - - - 
84.7 84.5 85.7 85.8 - - 85.9 85.5 
82.5 8348 8h.3 84.6 84.0 84.1 - - 

- -  
84.0 

84.3 

83.6 

84.5 

84.0 

84.0 

87 
85.8 
82.0 
81 

85.6 
84.7 -- - 
85.2 

88 
87.5 
80.0 
76 

84.2 - -  

- -  
- -  - -  

7843 

83 
81.0 
75 -0 
73 

79.4 

82.1 
83.7 
81.7 
81.3 
82.1 

83.4 

82 00 

88 
84.7 
79.0 
76 

82.4 

- -  
83.3 
83.7 
82.6 
83.4 

83.0 

83.1 
86 
85.2 
80.3 
77 

84.5 
84.3 

84.4 

87 
86.5 
82.0 
82 

- -  

84.2 - -  

- -  
-_  - -  

Means Max. Min. 

92 

85 

qo+ 
90 
93 
85 
86 

88 

93 

w 

7w 
78* 
81* 
77 
78 

80 

77 

81* 
76 
80+ 

76 

81* 
7 9  

81* 

8B 
rn 

* Data are incanplete f o r  the par t  of year i n  which t h i s  extreme occurs. This value i s  from the  months shown. 



Table 1.-Surface Water Temperatures-Continued 
Means and Extremes in "F. 

Year 

1949 

1950 
1951 
1952 
1953 
1954 

1955 

lean 

lax. 
lean Max, 
lean )din, 
l i n ,  

1948 
1949 

1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Yean 

Lax. 
dean M a x  
dean Min. 
l i n  . 

1947 
1948 
1949 

1950 
19 51 
1952 
1953 
1954 

1955 

Lean 

lax. 
lean Max. 
lean Min. 
l in  . 

1951 
1952 
1953 
1954 

1955 

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

- -  
81.0 
82.1 
81.5 
81.2 
81.9 

81.0 

81.4 

84 
82.7 
80.2 
80 

- -  
80.8 

- -  
79.2 
80. 2 

81.6 
81.6 
82.3 

82.9 
81.5 

81.6 

81.4 

s7 
84.1 
78.6 
T7 

- -  
78.6 
eo. 5 

81.1 
8107 
82.9 
83.9 
83.2 

77.7 

81.2 

88 
84.6 

75 
77. 5 

- -  
86.1 
84.6 
86.3 

84.0 

- -  
80.3 
82.2 
81.4 

81.7 

81.3 

81.2 

84 
82.5 
m. 5 
80 

80.4 

77. 5 
m.8 

-- - 
79.9 
79.7 

80. 9 
84.9 
81.6 
81.4 
84.8 

82.3 

81.9 

87 
84.0 

78 
79.9 

- -  
81.2 
82.1 

82,8 
83.0 
82.3 
83.9 
83.3 

79.5 

82.3 

88 
85.6 
78.2 
76 

- -  - -  
84.0 
85.7 

84. 3 

-- - 
81.0 
82 .O 
81.9 
80.9 
81.8 

82.3 

81.6 

84 
82.8 
80. 8 
80 

79.7 
81.7 

- -  
a . 9  
80.8 

81.4 
86.7 
82.2 

83.1 
83. 2 

83.2 

82.7 

87 
85 .O 
80.5 
78 

-- - 
82.6 
82.8 

83. 0 
82.9 
83.3 

82.3 

80.3 

82.6 

88 
86.5 
79.1 
77 

83.7 

-_ - 
86.1 
85.0 
86.1 

85.8 

GUAM (Apra' Harbor), MARIANAS 
- -  e2.7 83.7 8443 85.4 85.4 84.3 83.4 

82.2 83.2 83.9 84.9 84.7 84.5 84.9 83.9 
82.0 82.6 83.3 84.3 84.3 85.4 85.7 84.9 
82.8 83.8 84.8 85.5 84.8 84.7 84.5 83.6 
82.1 83.2 84.0 84.9 84.4 84.9 84.5 84.1 
82.5 82.6 83.8 84.3 85.3 83.5 84.0 83.5 

84.3 84.0 84.6 84.4 84.1 84.0 84.0 83.0 

82.6 83.2 84.0 84.7 84.7 84.6 84.6 83.8 

86 86 86 88 87 88 87 86 
83.5 84.2 85.2 86.3 86.0 86.3 86.0 84.6 
81.5 82.4 82.6 83.1 83.3 83.1 83.4 82.7 
81 81 80 82 82 82 82 82 

SAN FERNANDO, LUZON ISLAND, PHILIPPINE ISLANDS 

81.9 88.0 84.2 84.4 84.7 82.9 84.0 81.5 
84.2 86.0 86.7 85.6 84.7 84.9 84.7 84.4 

MANILA, LUZON ISLAND, PHILIPPINE ISLANDS 

- -  - -  - -  84.3 85.6 84.8 84.4 82.0 
82.5 84.4 84.7 84.3 83.0 82.5 83.7 85.2 
82.0 84.5 86.9 85.4 86.8 87.9 85.1 83.4 

85.2 87.0 86.2 84.0 83.4 85.2 85.8 83.5 
86.7 86.2 84.6 84.2 8J+.l 85.2 86.0 85.0 

86.2 86.2 87.5 87.5 85.2 84.8 86.3 83.0 

83.5 85.9 86.6 85.5 82.5 84.8 84.8 84.3 
85.9 88.5 86.8 86.3 84.9 86.2 85.6 84.7 

84.9 86.2 86.7 86.0 86.1 86.2 86.2 85.4 

84.6 86.1 86.2 85.3 84.6 85.3 85.3 84.1 

88 90 qo 90 92 90 90 90 

80 82 80 80 78 80 81 79 

86.6 88.4 88.1 87.8 87.4 87.3 88.1 86.9 
82.4 84.1 83.7 82.1 81.3 82.0 82.3 81.3 

LEGASPI. LUZON ISLAND, PHILIPPINE ISLANDS 

- -  87.6 07.9 85.2 85.1 86.4 84.1 81.7 
86.9 87.7 87.4 86.0 84.4 83.6 85.2 82.2 
85.6 87.5 87.1 86.7 86.0 86.7 85.3 83.7 

86.5 87.8 85.9 81.4 84.7 85.0 85.0 82.8 
83.7 82.7 83.7 84.0 83.1 82.4 82.9 82.1 

85.5 85.5 86.7 87.0 84.4 83.4 83.5 81.4 

82.8 84.8 84.8 84.8 85.2 85.2 84.2 82.3 

84.9 85.8 85.9 85.2 84.4 84.5 84.2 82.7 

90 91 93 92 90 91 88 88 

81.4 82.6 81.7 81.6 81.2 81.3 80.7 78.6 

8404 85.0 85.4 84.6 83.7 84.6 83.9 84.2 
84.1 8400 83.8 83.7 83.0 83.5 83.8 83.5 

87.9 88.9 89.7 88.8 87.7 88.2 87.4 86.6 

79 78 78 80 80 80 78 T7 

TACLOBAN. LEYTE ISLAND, PHILIPPINE ISLANDS 

- - - - 86.0 85.3 85.7 86.2 86.4 86.0 
86.1 86.1 86.2 86.1 86.0 85.8 85.1 85.4 
86.3 86.7 86.0 - - 86.0 86.1 86.4 86.1 
86.9 86.6 86.4 86.9 86.6 86.5 86.5 85.5 

86.1 86.8 - - 86.7 86.6 86.5 86.2 - - 

81.9 

82.9 
83.5 
82.9 

82.3 
- -  

8109 

82.6 

85 

81.7 
81 

83.5 

81.5 
82.8 

81.2 
81.2 
81.4 

81.5 

82.0 
82.7 

83.4 

81.9 

81.8 

81.9 

89 
84.8 
79.3 
76 

8 0 0  6 
82.3 
82.2 

80.8 
82.3 
83.9 
81.6 

78.6 

81.5 

86 
85.1 
77.6 
76 

- -  

85.0 
85.2 
86.0 
84.7 

84.1 

Max. Min. 

87 

88 
88 
87 
86 
86 

86 

88 

90 
88 

87* 
87 
92 

go 
go 
90 
90 
90 

sg 

92 

92 
91 
93 

91 
88 
sq 
88 
90 

91 

93 

@P 
889 
389 
88 

879 

81* 

80 
81 
80 
80 
80 

80 

80 

779 
80 

76+ 
77 
77 

78 
80 
78 
79 
79 

78 

76 

779 
75 
77 

76 
76 
78 
77 
7* 

76 

75 

8 B  
849 
82 
82 

82 

* Data are incomplete for the p a r t  of year i n  which this extreme occurs. This value is fran t h e  months shown. 



Table 1.-Surface Water Temperaturea-C~inued 
Means and Extremes in "F. 

Y W  

lean 

lax. 
Lean LIax 
lean Yin , 
Lin. 

1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

lean 

Lax. 
Uean Max 
Yean Yin 
Yin. 

1947 
194s 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Uean 

uax. 
Mean Max. 
Mean Yin. 
Min. 

1947 
19r$ 
1949 

1950 
1951 
1952 
19 53 
1954 

1955 

Mean 

YM. 
MeanMax. 
Mean Yin. 
Min. 

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

85.2 

s7 
86.8 
83.8 
82 

- -  
79.2 
80.8 

81.6 
81.1 
81.5 
8Q.8 
82.8 

81.1 

81.1 

84 
82.8 
79.1 
72 

- -  
80.7 
81.2 

84.7 

86 
85.3 
83.3 
83 

- -  
81.7 
80.8 

82.3 
81.5 
81.5 
80.9 
83.0 

81.2 

81.6 

84 
83.1 
80.0 
79 

- -  
80.5 
80.6 

TACLOBAN, LEYTE ISLAND, PHILIPPINE ISLANDS -Continued 

85.8 86.4 86.6 86.2 86.2 86.2 86.2 86.1 85.8 85.0 

88 s 7 8 8  88 88 87 89 88 S 7 w  
87.0 87.0 87.2 87.2 8'7.2 86.8 87.4 87.2 86.5 86.2 
84.8 85.5 86.0 85.2 85.5 85.6 85.4 85.4 84.5 83.4 
83 85 86 84 84 85 84 84 83 82 

CEBU. CEBU ISLAND, PHILIPPINE ISLANDS 
- - - - 86.4 86.6 86.3 85.4 85.5 84.4 82.2 82.1 
82.0 84.8 86.1 86.5 85.2 84.3 83.7 84.9 82.9 82.1 
81.5 84.0 84.9 85.8 85.2 85.3 85.9 84.8 83.5 82.4 

83.6 85.5 86.7 86.4 85.7 85.3 84.4 85.2 83.2 80.8 

82.2 84.8 85.9 85.6 84.9 83.9 84.7 84.2 84.4 83.0 
82.4 84.6 84.8 85.3 85.4 8k.7 84.8 85.3 84.8 82.2 

83.2 85.4 86.6 86.2 86.1 84.7 84.9 86.2 85.0 83.1 
83.2 84.8 85.4 86.4 86.4 85.7 84.9 85.6 83.9 82.0 

83.1 85.5 86.8 86.7 85.9 86.9 86.8 85.6 84.7 81.5 

82.6 84.9 86.0 86.2 85.7 85.1 85.1 85.1 83.8 82.1 

86 88 88 89 88 w 87 88 86 86 
84.2 86.6 87.5 88.2 87.3 87.1 86.5 87.0 85.2 83.8 
81.2 83.3 8LO 8L3 83.8 83.3 83.0 82.8 81.9 80.4 
80 82 82 83 82 82 82 80 79 79 

DAVAO, MINDANAO ISLAND, PHILIPPINE ISLANDS 

- -  - -  84.5 84.7 84.0 84.7 84.8 83.6 82.4 81.4 

80.5 82.9 84.0 85.6 84.7 8 k 8  84.7 86.2 85.3 83.8 
80.9 83.0 85.1 84.7 84.3 8 L 5  84.2 83.3 83.6 82.0 

83.7 83.3 83.1 83.9 85.3 85.2 85.1, 85.2 85.0 85.5 84.3 83.2 

80.4 80.2 80.5 81.6 84.0 - - e3.5 83.1 83.0 83.1 82.7 82.9 
82.9 B.6 82.6 83.2 83.4 82.2 83.3 82.5 81.4 83.0 82.9 82.0 

81.5 - - 81.9 84.6 86.6 84.4 84.9 84.5 85.5 85.5 85.0 83.9 
84.3 84.7 84.6 85.6 86.0 85.5 84.8 86.0 - - - - 85.3 84.0 

82.6 82.8 

82.2 82.2 

87 87 
84.6 83.7 
79.6 79.9 
78 78 

80.9 81.6 

81.5 80.6 

80.6 81.4 - -  - -  
82.6 82.2 

81.1 80.8 

86 86 
83.6 83.4' 
79.1 78.6 
78 7s 

84.2 86.0 85.3 84.6 86.0 86.4 86.4 85.6 $5.8 8 ~ 2  

82.3 83.9 84.9 84.6 84.5 8b.6 84.4 8k.5 84.1 83.0 

88 90 90 90 90 90 90 91 90 87 
65.4 87.6 88.6 88.1 87.9 88.2 87.1 87.2 86.7 85.0 
79.6 81.0 82.0 81.2 81.9 81.9 82.1 82.0 81.6 79.9 
77 80 78 78 80 79 80 80 79 76 

JOLO. JOLO ISLAND, PHILIPPINE ISLANDS 
82.5 82.6 81.5 

78.9 80.6 62.2 82.0 80.9 81.9 81.0 81.0 82.0 81.0 
- -  - -  - -  -_  - -  - -  _--  
79.2 79.9 81.2 81.8 81.8 81.0 81.8 83.7 82.6 82.0 

Me8llS 

85.9 

- -  
83.6 
83.7 

84.2 
83.9 
83.9 
84.4 
84.5 

84.6 

8Ll 

- -  
83.1 
83.7 

Max. A h .  

89 

89 
88 
88 

88 
88 
88 
88 
88 

89 

89 

88 
90 
91 

82 

7 9  
72 
79 

80 
79 
80 
79 
81 

80 

79 

m 
77 
76 

* Data are Incomplete for  t h e  par t  of year i n  which t h i s  extreme occurs. This value is from t h e  months shown. 



Table 1.-Surface Water Temperaturea-Cdnd 
Means and Extremes in "F. 

Year 

1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 
1952 
1953 
19 54 

1955 

Lean 

lax. 
lean Y a x .  
lean Yin. 
Lin . 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
195h 

1955 

Mean 

sax. 
Mean yaX 
Yean Yln 
din. 

1945 
1916 
1947 
1948 
1949 

1950 
19gl 
1952 
1953 
1954 

1955 

lean 

Lst. 
lean yaX. 
lean Y i n  . 
tin. 

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

- -  - -  
L9.8 48.7 - -  - -  
48-0 48.4 
48.7 48.6 
46.6 47.7 

44.1 47.3 
46.2 46.4 
48.6 48.6 
47.7 47.5 

46.8 46.4 

47.4 47.7 

55 55 
51.3 50.9 
45.0 44.8 
42 43 

- -  - - -  

5 -  - -  
- - 62.4 

59.2 60.3 
61.7 57.6 

63.1 61.0 
62.8 59.2 

63- 7 
59.9 
64.8 
58.8 
60.4 

58.0 

61.2 

70 
66.0 
55.8 
51 

- -  
55.9 
51.6 
52.7 
54.5 

57.7 
57.4 
58.3 
59.2 
57.7 

57.7 

56.3 

64 
59.5 
52.6 
49 

-_  
59.0 
63.0 
62.0 
60.6 

56.8 

60.2 

70 
64.5 
55.0 
52 

53-8 
55.8 
52. 7 
53.2 
54.9 

57.9 
58.5 
59.5 
59.9 
56.7 

56.8 

56.3 

64 
59.1 
53.8 
50 

- -  
44.1 

48.6 
45.9 
46. 6 

48.2 
46.4 
48. 4 
46.8 

46.5 

46.8 

50 
48.8 
Urn 6 w 

- -  

-_  

- -  
58.8 
58.1 
59.5 
58.1 - -  

56.3 
55.8 
55.6 
56.5 
59.2 

57.4 

57.5 

67 
62.1 
53.2 
52 

54.9 
54.9 
51.3 
52.2 
52.7 

58.1 
55.4 
57.6 
57.9 

56.1 

55.1 

64 
6 

52.3 
49 

- -  

52.0 
54.9 
54.7 
54.9 
53.1 

52.4 

54.0 

59 
56.7 
51.1 
48 

55.2 
55.0 
50.2 
52.7 
51.3 

55.2 
55.2 
56.1 
55 .3 

54.0 

- -  

54.0 

60 
56.8 
52.2 
49 

51.3 
51.1 
51.4 
52.4 - -  
- -  
51.9 

57 
54.3 
49.7 
46 

57.2 
55.6 
51.1 
54.7 
50.7 

54.1 
55.8 
54.3 
55.8 

53.4 

54.3 

59 
56.4 
50.9 
47 

I- 

50.7 50.7 50.0 50.5 
49.8 49.6 50.0 50.0 
48.7 50.0 50.0 51.3 
50.4 50.3 50.9 51.4 

49.4 47.8 - - -- - 
50.2 49.9 50-3 51.5 

- -  - -  - -  - -  

60 54 54 58 
53.0 52.7 52.6 54.7 
46.1 46.4 47.2 48.9 
42 44 45 46 

TALCAHUANO. CHILE 

56.5 
55.2 
49.6 
53.4 
50.2 

53.2 
53.2 
50.7 
53.2 
52.9 

51.4 

52.7 

58 
55.0 
48.5 
k2 

55.9 
51.1 
50.2 
51.8 
50.0 

50.4 
53.6 

52.2 
50.4 

50.0 

51.6 

57 
54.3 
48.5 
45 

- -  

55.4 
50. 5 
50.5 
51.1 
51.6 

48.6 
54.3 

52.3 
50.7 

50.4 

- -  

51.6 

59 
54. 2 
48.1 
45 

CHILE 

45.3 

42.8 
43.2 
42- 8 
42.3 

43.5 
43.9 
44. 2 
43.2 
43.3 

42.4 

43.4 

48 
45.1 
40.9 
36 

- -  

51.6 

- -  
54.0 
54.1 
52.9 - -  

53.1 
52.9 
54.0 - -  - -  
- -  
53.2 

59 
57.9 
50.2 
49 

55.9 

50.9 
53.1 
54.1 

- -  

- -  
55.0 
55.4 
53.6 
52.5 

54.1 

53.8 

60 
56.5 
51.0 
48 

54.7 
53.6 
57.0 -- - 
- a  

I- 

56.3 

66 
61.8 
52.0 
51 

57. 6 
52.5 
51.4 
54.7 
55.9 

55.4 
56.8 
56.7 

54.7 

55.1 

55.1 

62 
57.9 
51.7 
48 

- -  

46.2 

45.5 
46.4 
45.9 

43.3 
45.0 
46.4 
46.9 
44. 6 

44. 2 

45.4 

52 
k7.4 
43.5 
41 

- -  

- -  

- -  
59.5 
59.2 
59.2 
58.6 - -  

56.7 
61.5 
62.4 
61.2 
I- 

54.6 

59.2 

67 
64.0 
54.3 
52 

55.9 
54.0 
52.2 
54.5 
56.3 

55. 6 
59.7 
59.0 

56.7 

55.7 

56.0 

68 
60.4 
52.6 
50 

- -  

Max. Min. 

- 
55 

55 
55 
50 

50 
49 
52 
50 

49 

- 

- 

55  

- 
66s 
65 
67 
68 
67" 

689 
70 
67 
70 
65* 

6 s  

70 

m 
60 
54 
56 
60 

64 
68 
64 
649 
629 

62 

68 

36 

3 P  
40 
36 
36 

30 
37 
40 
36 
39 

38 

L 

30 

45 

45 
47 
44* 
44 
w 

46 
46 
42 
46 

45" 

- 

42 

48 
49rc 
48 
45 
48 

45* 
46 
429 
48 
469 

46 

42 

* Data are incomplete for  the part of year i n  which this extreme occurs. This value is from the  months shown. Ul 
U 



Table l.-Mace Water Temperaturea-CMnued 
Means and Extremes in OF. 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

Yean 

Jax. 
kM w. 
Uean Yin. 
Yin. 

1951 
1952 
1953 
1954 

1955 

Mean 

yax. 
Yean Max. 
Mean Min. 
Yin. 

1946 
1947 
19r$ 
1949 

1950 
1951 
1952 
1953 
1954 

1955 

JM. 
Mean Yax. 
Wean Y l n .  
Uin . 

1951 
1952 
1953 
1954 

1955 

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

59.5 55.4 

62.0 62.8 b.8 57.6 55.6 
60.6 59.7 58.3 58.3 57.0 

57.9 57.7 58.3 56.3 5611 
60.4 62.2 57.7 56.8 56.7 

- -  - -  - -  

59.2 g.6 58.5 57.0 54 5 

61.5 59.2 59.4 57.4 56.1 
59.5 59.2 57.7 56.5 56.7 
62.8 63.9 58.3 57.7 56.8 

58.3 61.0 62.2 57.4 54.1 
59.7 59.5 57.3 57.0 57.6 

61.9 57.7 53.9 55.7 54.4 

67 68 64 63 61 
64.2 62.8 61.1 60.1 57.9 
56.4 56.5 55.3 54.7 54.0 
53 54 50 52 52 

64.8 63.3 62.6 61.2 60.6 
66.2 64.9 62.8 61.0 61.3 
59.0 59.2 63.4 63.0 62.7 
63.0 66.2 62.8 57.9 58.3 

66.1 66.1 62.6 60.9 57.8 

VALPARAI SO, CHILE 

56.1 55.8 55.6 54.7 55.8 57.7 

53.4 52.9 53.8 56.7 56.7 57.7 
54.4 55.9 54.5 55.0 55.4 56.7 
53.6 52.3 53.1 53.4 54.3 55.9 
54.3 53.6 53.2 55.0 56.3 56.3 
54.0 53.6 52.7 53.4 55.6 56.3 

55.9 55.8 53.6 55.6 55.2 57.9 
55.4 57.0 56.5 55.0 55.8 56.3 
54.9 54.3 53.8 55.8 56.8 57.7 
55.2 53.0 54.5 55.4 53.8 58.9 
54.7 53.8 54.3 53.8 54.7 57.6 

54.5 52.4 52.9 53.7 55.1 57.5 

54.7 54.2 54.0 54.8 55.5 57.2 

58 59 59 62 61 64 
56.6 55.8 55.9 57.5 58.1 61.1 
52.8 52.0 52.4 52.9 53.1 54.1 
50 47 52 52 52 52 

CALDERA, CHI LE 

58.3 58.8 58.3 59.0 60.1 63-07 
55.6 56.7 57.2 57.2 57.4 56.9 
62.9 63.5 57.4 57.9 57.6 - - 
57.6 57.0 57.9 58.1 59.7 62.4 

57.0 57.0 57.6 58.7 61.6 61.6 

60.1 

58.5 
60.3 
56.7 
60.8 
59.4 

58.3 
58.8 
60.2 
59. 6 
58.8 

58.1 

59.1 

64 
62.9 
55.0 
54 

61.3 
57.4 

64.9 
- -  

63.7 

63.8 63.9 62.8 60.8 60.1 58.3 58.6 57.7 58.2 

72 72 70 65 65 64 65 60 64 
68.0 67.6 67.0 63.8 63.2 60.2 60.4 59.6 61.2 
6Q.2 61.2 58.8 58.4 57.8 56.6 56.6 55.6 55.8 
58 58 55 54 55 54 54 54 54 

ANTOFAGASTA, CHILE 
69.4 68.2 66.7 63.1 60.4 58.8 59.2 59.4 60.3 
69.4 67.8 67.1 65.3 61.7 60.1 59.0 58.8 59.9 
69.3 68.9 66.4 62.4 60.8 - - 57.7 58.5 59.9 
69.6 69.8 65.3 63.9 61.3 59.9 57.4 58.1 58.5 

68.2 67.1 65.1 61.5 600.6 57.9 58.1 57.7 61.2 
69.6 68.0 64.8 63.3 62.6 62.8 61.9 61.7 61.3 
71.1 70.7 68.0 63.0 62.2 58.3 58.1 59.9 62.2 
69.6 70.5 67.7 65.0 61.9 61.2 59.2 59.7 62.2 

69.1 68.6 66.0 62.8 60.2 58.3 57.4 58.5 59.6 

69.5 68.9 66.5 63.2 61.2 59.5 58.6 59.1 60.5 

77 74 72 68 65 64 63 64 64 
72.5 72.0 69.3 65.6 63.0 61.3 59.4 60.7 62.5 
66.6 66.2 63.4 61.0 59.5 57.9 57.6 57.8 58.9 
64 64 62 59 58 56 56 56 57 

69.8 69.3 68.2 62.2 60.1 58.5 57.7 58.8 59.9 

ARICA. CHILE 
66.7 65.7 64.9 63.7 64.4 64.0 64.0 63.7 63.1 
66.6 68.9 68.4 64.6 62.4 60.4 58.8 60.6 61.3 
66.7 66.7 66.7 65.2 65.1 63.4 61.6 62.4 63.6 
65.7 66.4 66.0 65.1 63.5 60.6 59.0 59.4 60.4 

66.9 68.6 68.4 65.1 62.0 59.7 58.0 58.6 58.7 

59.3 60.6 61.8 

65 66 69 
61.6 63.8 65.8 
56.4 58.2 58.5 
55 56 57 

61.2 63.7 - - 
61.0 64.4 67.1 
61.5 64.4 68.9 
61.5 64.0 66.4 

61.7 63.7 66.0 
63.5 65.5 66.0 

68.5 
61.7 63.1 66.8 
61.2 63.3 66.6 

61.8 64.0 66.0 

61.7 64.0 66.9 

- -  - -  

66 68 72 
63.7 66.8 70.9 
59.0 61.8 64.1 
58 60 63 

64.4 64.6 64.5 
61.7 62.8 65.1 

61.7 62.8 63.9 
61.9 62.4 - - 
60.1 60.6 62.9 

* Data are incomplete for the par t  of year i n  which this extreme occurs. This vslue is f i  

M W  

-_  
57.4 
57.2 
55.6 
56.3 
56.6 

57.2 
57.0 
57.8 
56.8 
56.7 

55.6 

56.8 

60.8 
59.6 

60.5 

60.9 

-_ - 

60. 5 

- -  
63.5 

63.0 

62.4 
64.2 

64.0 
63.0 

62.7 

63.3 

-_  

- -  

64.5 
63.5 

62.9 
I- 

62.5 

n t he  1 

Max. Min. 

64* 

68 
64 
64 
64 
64 

65 
64 
67 
65 
64 

66 

68 

71 
72 
65 
69 

72 

72 

n* 
72 
81 
73 

71 
72 
74 
72 
72 

73 

77 

70 
72 
71 
68 

69 

53 

!a 
52 
.51 
51 
47 

52 
52 
53 
52 
52 

5Q 

h7 

55 
54 
579 
54 

54 

54 

57 
57 
57* 
56 

56 
59 
56* 
59 
57 

56 

56 

61 
57 
59 
58 

57 

nths shoun. 



Year 

Uean 

lax. 
Mean Hax. 
Uean Yin . 
Kin. 

1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1951 

1954 

1955 

- 

Mean 

uax. 
Mean M a x  
Mean Yin. 
Uin. 

1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 

lean 

fax. 
lean Max. 
Lean Yin . 
bin. 

1954 
1955 

1954 
1955 

Table 1.-Surface Water 'l'empe.ratms-Cmtind 
Means and Extremes in "F. 

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

ARlCA, CHlLE -Continued 

66.5 67.3 66.9 64.7 63.5 61.6 60.3 60.9 61.4 62.0 62.6 64.1 

71 72 71 68 67 66 65 65 66 66 68 67 
68.8 69.6 69.0 66.6 65.8 63.6 61.8 62.4 63.4 64.2 64.8 66.2 

61 6 1  62 61 60 59 57 57 57 58 57 61 
63.4 64.4 63.6 62.8 61.4 60.0 59.0 59.6 59.8 59.8 60.2 62.2 

MATARANI, PERU 
- -  --- 59.5 59.7 59.4 59.5 59.9 61.0 60.3 59.0 60.3 - - 
60.8 - - - - 63.1 61.7 62.2 59.3 59.0 59.7 59.9 60.3 b.8 
61.1 61.0 62.8 61.2 60.1 59.0 59.2 59.0 59.6 59.0 59.G 59.5 
62.8 60.6 62.1 61.3 59.5 58.6 57.4 56.1 55.8 57.0 59.7 59.9 
60.4 62.6 62.8 61.7 63.1 59.0 57.6 57.2 57.9 58.3 59.0 61.5 
65.8 - -  - -  - -  - -  - -  _ -  - -  - -  57.3 59.8 60.0 

61.9 6Q.l 59.4 60.3 58.9 57.3 57.3 57.0 58.1 57.7 58.5 63.7 
64.4 - - 6 l . G  - - 60.8 64.0 64.4 64.4 - - 64.4 64.4 64.4 
- - - - -- - 61.2 59.3 58.8 57.2 56.8 56.7 56.7 57.5 60.9 
- -  - -  - -  - -  59.9 58.0 58.1 57.6 57.4 59.1 59.5 61.0 

62.5 61.1 61.3 61.2 6C.3 59.7 58.9 58.7 58.1 58.8 59.8 61.3 

68 66 66 65 66 66 64 64 63 67 64 67 
65.4 63.4 63.7 63.9 61.9 61.2 60.7 60.3 59.8 61.4 61.9 64.2 

59 58 58 58 57 57 54 54 54 53 56 56 
60.5 59.2 59.8 59.2 59.1 58.1 57.4 57.2 56.5 57.5 58.4 58.8 

CALLAO (Naval Arsenal), PERU 

-- - 71.1 69.3 67.8 65.7 64.2 - - 64.9 63.5 63.5 65.8 66.6 

67.6 71.k 70.7 70.0 65.5 - - 63.7 62.8 64.0 64.6 66.4 70.7 
69.8 68.4 68.7 66.7 64.9 62.1 63.0 63.3 64.5 65.3 65.5 66.6 

- - 71.4 68.5 68.4 67.5 63.1 - - 62.6 63.0 62.6 64.8 66.7 71.6 70.3 75.2 71.8 67.1 64.9 65.1 61.0 61.3 64.8 66.6 67.6 76.7 74.1 74.3 69.4 64.9 62.8 61.2 60.4 61.3 62.8 65.1 66.0 
67.6 68.7 67.3 64.9 61.3 59.2 60.1 59.7 61.3 63.0 63.0 64.2 
65.7 66.0 66.7 66.7 66.9 66.6 66.0 65.3 63.9 65.7 66.6 66.6 67.1 68.0 68.7 - - -- - - - 60.8 60.3 60.6 62.2 62.4 64.2 64.8 68.5 72.1 70.7 66.2 64.4 64.4 65.3 65.1 64.1 64.9 66.6 
68.1 69.8 70.2 68.5 65.6 63.4 63.0 62.6 62.8 63.9 65.1 66.6 
78 81 79 75 72 68 69 68 68 72 71 72 

63 62 63 59 60 58 59 59 59 59 59 60 

72.8 73.6 74.0 72.4 69.1 65.8 65.7 64.5 66.0 67.7 68.1 70.0 
64.6 65.2 66.9 64.4 62.9 61.7 61.3 61.0 60.7 61.2 62.3 63.5 

CALLAO (La Punta) , PERU 

- - 61.4 61.6 61.2 59.9 59.4 58.4 58.1 58.0 57.6 57.3 59.4 
60.6 61.7 62.8 62.0 61.8 60.6 60.0 59.0 58.0 57.5 58.5 59.2 

CHIMBOTE, PERU 
- -  - -  - -  - -  _ _  -_ -_  - -  _- -  - -  65.2 65.7 
68.3 70.0 71.2 68.2 64.8 63.9 63.0 62.3 62.4 62.4 63.8 64.6 

Max. Min. 

72 

64* 

669 
66 
66 
66 
rn 
67 
67" 

6& 

679 

68 

75" 

74 
75 
759 
79 
81 

72 
72 
7 a  
76 

81 

66 
66 

- 
75 

57 

57 

56 
57 
53 
55 
5 b  

56 
61* 

56 

56 

53 

6W 

60 
61* 
609 
59 
59 

58 
62 
59 
62 

58 

56 
56 

60 

* Data are  incomplete for t h e  part of year i n  which t h i s  extreme occurs. This value is from the  months shown. 



Table l.-Surface Water Ternpemtxm-Cdnd 
Means and Extremes in "F. 

Year 

1944 

1945 
1946 
1947 
1948 
1949 

19 50 
1 9 r  
1952 
1953 
19 54 

1955 

Lean 

lax. 
lean Max. 
lean Yin. 
lin. 

1949 

1950 
1951 
19 52 
1953 

Mean 

lax. 
lean Max. 
lean Yin. 
Lin. 

1951 
1952 
1953 
1954 

1955 

dean 

lax. 
Uean Max. 
Jean Yin. 
din. 

1953 
19 54 
1955 

Jean 

Iax. 
lean Yax .  
lean Yin . 
l i n  . 

Jan. Feb. 

72.3 e- 

75.2 77.2 
71.1 78.8 
71.1 72.0 

71.1 74.5 
73.7 74.6 

66.2 70.8 
73.7 69.1 

69.4 73.4 
67.6 70.5 

67.1 69.1 

73.1 73.2 

71.0 73.0 

82 83 
76.6 78.2 
65.0 67.6 
58 62 

"7.4 78.7 

78.2 81.6 
79.8 79.1 
77.5 80.3 
80.4 80.4 

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

74.1 69.8 

73.2 69.1 
74.3 67.9 
70.8 69.4 

73.9 68.8 

71.1 62.4 
bq.7 71.4 
69.0 65.2 
76.6 74.5 
68.7 63.0 

72.4 69.7 

72.3 68.7 

74.0 73.1 

' 8 4  80 
77.9 73.0 

63 60 
66.8 65.8 

80.8 - - 
81.8 74.5 
79.5 77.2 
81.1 78.1 
83.8 82.8 

68. 7 

66.9 
66.4 

67.6 

65.4 
70.6 
63.0 
67.5 
61.2 

67.4 

65.9 

65.5 

66.3 

73 
69.7 
63.4 
60 

- -  
74.7 
76.0 
77.9 
80.7 

TALARA, PERU 
66.7 66.9 64.9 65.8 

69.8 68.4 66.7 66.2 
65.7 66.6 64.8 62.8 

66.9 64.5 62.1 62.5 
64.6 63.2 62.6 61.0 

67.9 - - 66.3 66.4 

63.7 63.2 62.3 63.6 - - 68.9 65.9 66.0 
63.1 61.7 61.7 - - 
67.4 65.9 63.8 66.2 
62.8 61.6 61.4 62.0 

67.5 64.4 64.0 63.2 

66.0 65.0 63.9 64.2 

77 75 72 73 
70.4 68.5 67.7 68.9 
63.1 62.5 61.6 60.9 
61 60 60 58 

LA LIBERTAD, ECUADOR 
76.4 - - - - 74.3 

74.1 72.2 73-05 73.4 
'78.4 '77.7 75-6 75.1 
76.7 73-3 73.0 73.4 
77.9 74.2 73.2 74.9 

63.9 63.0 

67.0 66.7 

64.0 61.8 

64.2 - - 
64.5 65.2 

60.8 61.5 

64.3 63.9 
67.7 67.2 - -  65.5 
62.9 66.6 
62.0 64.2 

63.4 64.9 

64.1 64.6 

76 74 
70.2 69.4 
60.6 60.4 
58 57 

73.0 73.1 

71.9 74.5 
74.9 76.1 
73.7 75.4 
75.1 76.2 

63.0 

64.2 
69- 5 
66.9 
64.2 
65.1 

64.5 
64.3 
65.9 

64. 8 

64.3 

65.2 

75 
70.4 
60.9 
5g 

-- - 

75.6 

77.0 
77.0 
76.2 
75.5 

78-7 80.0 81.4 78.2 "7.3 76.7 74.4 73.3 74.2 73.7 75.1 76.3 

88 84 87 85 84 83 80 78 78 77 79 80 

76.6 76.6 77.8 74.2 72.8 73.6 71.5 70.5 71.8 71.0 72.8 72.6 
75 75 76 70 68 72 68 66 68 68 70 72 

82.4 83.2 84.6 81.5 80.8 80.2 78.0 75.5 76.6 76.0 77.4 79.0 

TUMACO, COLOMBIA 
- -  - -  - -  - -  --- - -  --- - - - - 82.1 81.9 82.0 

80.8 81.0 79.2 82.3 82.9 81.9 81.3 81.2 81.3 80.7 80.7 80.1 
80.0 78.7 80.6 80.8 80.3 80.1 79.8 79.7 79.7 79.4 79.4 78.6 

80.7 80.3 81.2 82.1 82.0 81.2 80.8 80.9 80.6 81.2 80.5 80.0 

79.5 79.9 78.3 80.0 80.4 80.1 79.9 79.9 79.6 78.9 78.5 78.6 

80.2 80.0 79.8 81.3 81.4 80.8 80.4 80.4 80.3 80.5 80.2 79.9 

82 83 84 84 86 83 82 82 84 84 83 83 

76 74 72 78 80 78 78 79 78 78 78 77 

81.5 82.0 82.8 83.2 83.5 82.2 81.2 81.5 81.8 82.0 81.6 81.2 
78.5 76.5 75.8 79.0 80.5 79.2 79.2 79.5 79.2 79.2 79.2 78.8 

BUENAVENTURA, COLOMBIA 

82.5 - - - - - - 82.7 83.5 83.7 83.7 
82.6 82.6 83.6 82.9 81.7 82.0 82.3 82.5 
62.3 83.6 81.0 82.5 82.1 81.8 81.9 81.9 

82.5 83.1 82.3 82.7 82.2 82.4 82.6 82.7 

83.5 
82.3 
82.0 

82.6 

86 
84.7 
81.0 
$0 

82.8 
81.9 
80.1 

81.6 

86 
84.0 
79.3 
78 

82.2 
81.5 
80.4 

81.4 

84 
83.3 
79.3 
78 

82.2 
81.2 
80.3 

81.2 

84 
82.7 
80.0 
79 

- -  
69.2 

67.4 
66.1 

65.1 

- -  - -  

- -  - -  - -  
64.0 

67.1 

67.0 

- -  
75.4 
77.2 
76.4 
77.9 

76.6 

- -  
81.0 
81.1 
79.8 

79.5 

80.4 

- -  
32.3 
31.7 

32.3 

81* 

82 
83 
78 
80 
78 

78 
78 
79 
84 
76 

80 

84 

849 

86 
84 
84 
88 

59 

61 
60+ 
62 
59 
57 

58 
61 
6ok 
5 9  
60 

60 

57 

719 

66 
72 
70 
72 

88 

- 
85 
86 
83 

83 

86 

8& 
86 
8I+ 

86 

66 

- 
78 
72 
74 

74 

72 

809 
80 
78 

78 

* Data are incomplete for t he  part of year i n  which t h i s  extreme occurs. Th i s  value is  from t h e  months shown 



Table 1.-Surface Water ' i ' e m p e r a ~ - C m t i n ~  
Means and Extremes in "F. 

Q, 
P 

Year 

1949 

19 50 
19 51 
1952 
1953 
1954 

1955 

dean 

ilax . 
Mean Max, 
Yean Min. 
Uin . 

1951 
19 52 
1953 
1554 

1955 

Nean 

Lax. 
Wan Max. 
Uean Mln. 
din.  

1948 
1949 

1950 
19 51  
1952 
1953 
1954 

1955 

lean 

fax. 
lean Max. 
lean Yin . 
6111. 

1950 
1951 
1952 
1953 

lean 

ax. 
lean Max. 
ean blin. 
i n .  

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

NAOS ISLAND, CANAL ZONE 
-- - -- - -- - - - 81.4 82.9 83.1 82.8 83.3 82.1 81.4 79.8 

19.5 76.9 75.6 73.7 82.0 82.5 82.1 82.2 83.5 82.1 80.3 79.3 
77.9 76.9 74.7 78.9 82.4 83.6 83.9 83.6 83.8 82.9 82.6 82.0 

80.1 78.3 72.8 79.1 83.9 84.2 83.7 84.5 84.4 83.3 82.7 82.9 
78.6 73.2 75.4 77.8 83.1 84.0 82.8 82.8 81.1 83.0 82.6 81.4 

81.8 73.0 77.2 78.5 83.4 83.5 82.6 81.8 84.0 82.0 81.9 80.9 

79.9 79.9 73.5 77.9 81.8 83.1 82.7 82.2 83.3 82.2 81.3 80.8 

79.6 76.4 74.9 77.6 82.6 83.4 83.0 82.8 83.8 82.5 81.8 81.0 

86 84 80 84 86 87 86 86 88 86 85 85 
83.0 80.7 78.2 82.2 84.9 85.7 85.0 84.4 85.7 84.7 64.0 82.9 
75.3 71.0 70.8 71.5 79.6 81.7 81.4 81.1 82.0 80.4 80.3 79.1 
70 68 68 70 75 80 80 &o 81 80 78 76 

PUERTO ARMUELLES, PANAMA 

- -  83.2 93.9 83.3 83.5 84.0 84.2 84.2 82.8 83.9 83.1 84.1 
84.3 84.0 83.8 83.8 82.8 82.4 82.7 82.8 83.2 82.8 82.2 82.5 
83.0 83.2 83.7 84,O 82.5 83.9 84.0 83.9 83.5 82.1 83.2 83.1 
84.6 84.5 83.2 84.5 82.3 81.0 81.7 83.5 83.5 81.3 82.9 82.7 

- -  - -  --- -_  81.8 - -  - -  82.5 81.8 80.3 80.0 80.6 

84.0 83.7 83.6 83.9 82.6 82.8 83.2 83.4 83.0 82.1 82.3 82.6 

86 86 86 86 86 86 86 86 86 85 
85.0 84.8 85.2 86.0 84.8 85.0 84.8 85.8 85.2 84.4 84.6 84.6 

82 82 80 80 74 78 78 79 77 78 77 78 
82.3 

86 86 

82.2 81.8 81.5 79.0 80.2 81.5 81.0 80.2 80.0 80.2 81.0 

PUNTARENAS, COSTA RlCA 

79.9 80.1 80.2 79.9 80.2 80.2 81.0 81.7 81.3 80.8 81.0 80.6 
80.6 m.8 80.8 81.5 81.7 82.8 82.2 83.7 82.0 80.6 79.7 80.2 

81.5 81.3 82.4 83.1 85.3 83.7 84.6 85.5 83.1 82.9 83.1 83.5 
80.6 81.1 m.2 81.3 85.3 85.3 83.8 83.7 82.4 84.4 81.5 80.4 

83.3 83.1 82.6 83.1 84.0 83.8 83.7 84.2 83.8 83.5 82.6 82.9 
$3*1 83.1 83.3 85.6 85.3 83.5 83.3 84.4 84.7 83.7 83.5 83.7 
83.7 83.7 83.7 84.2 83.5 83.8 83.5 83.7 84.2 83.5 83.8 83.8 

83.7 83.7 83.8 83.8 83.8 83.1 83.7 83.8 82.0 83.1 83.5 82.8 

82.0 82.1 82.1 82.8 83.6 83.3 83.2 83.8 82.9 82.8 82.3 82.2 

87 87 87 88 sg 88 88 88 87 87 e7 87 
83.6 83.9 83.8 85.5 85.6 85.5 85.6 85.9 85.2 85.0 84.4 84.4 

79 79 79 79 79 79 79 81 79 78 79 79 
80.6 82.1 80.9 81.2 81.4 81.4 81.2 81.8 81.4 80.5 80.8 80.8 

SAN JUAN DEL SUR, NICARAGUA 

73.8 66.9 67.0 n.5 76.6 80.8 76.9 80.1 84.8 81.6 80.7 75.8 
76.2 6'7.5 70.0 78*7 - - 84.5 85.3 86.5 89.4 89.0 86.3 84.8 
77.6 74.5 78.1 79.8 85.4 84.3 82.1, 84.7 89.5 86.6 79.0 75.1 
75.7 76.2 74.4 77.8 79.8 83.7 82.4 83.7 85.9 - - - - - - 
75.8 71.3 72.4 77.0 80.6 83.3 81.8 83.8 87.4 85.7 82.0 78.6 

84 83 86 89 90 90 89 94 96 98 97 92 
81.2 80.2 81.2 85,2 86.7 87.8 86.8 91.2 92.8 94.7 90.3 88.7 
67.2 64.8 66.8 70.0 70.0 76.8 75.8 76.2 78.8 74.3 72.7 70.0 
65 60 63 67 65 72 72 75 77 71 72 68 

- -  
80.0 
82.1 
80.7 
81.7 
80.9 

80.7 

80.8 

- -  
83.1 
83e3 
83.0 

- -  
83.1 

80.6 
81.4 

82.5 
83.3 
83.4 
83.9 
83.8 

83.4 

82.8 

76.4 

81.4 
- -  
- -  
80.0 

86 

86 
86 
88 
87 
86 

86 

88 

e6* 
86 
86 
86 

ccp 

86 

82 
88 

89 
88 
86 
88 
88 

87 

89 

89 
98 
97 w* 

98 

-- 
68 
70 
68 
70 
68 

70 

68 

81* 
80 
79 
78 

74* 

77 

79 
79 

79 
79 
81 
78 
81 

79 

78 

60 
63 
67 
65 

60 

Max. Min. 

9 Data are incomplete for the  par t  of year i n  which t h i s  extreme occurs. This value is from t h e  months shown. 



Table 1.-Surface Water Tempe.ratures-Con.tind 
Means and Extremes in OF. - 

Year 

1949 

1950 
1951 
1952 
1953 
1954 

1955 

Mean 

Max. 
Mean Max 
Mean Min 
Yin.  

1949 

1950 
1951 
1952 
1953 
1954 

1955 

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

- -  
80.2 

81.1 
80.7 
82.1 

81.3 

81.1 

88 
84.6 
78.4 
76 

- -  

- -  
83.1 
82.6 
83.6 
82.1 
82.8 

81.5 

82.6 

85 
84.0 
81.0 
79 

- -  
72.1 
74.5 
- -  
73.3 

79 
79.0 
66.0 
64 

- -  
78.5 
84.0 
80.4 
81.6 

81.1 

86 
82.5 
79.5 
77 

- -  
79.3 

81.8 
82.6 
80.9 

-- - 

- -  
81.2 

88 
85.0 
77.8 
76 

u -  

82.4 
81.4 
83.6 
g2.7 
83.4 

81.9 

82.6 

86 
84.5 
80.3 
79 

- -  
75.4 
73.9 

68.8 

72.7 

79 
77.7 
68.0 
62 

- -  
79.9 
82.0 
79.5 
81.0 

- -  
80.6 

85 
83.2 
79.0 
78 

- -  
81.7 
82.2 
83.9 

84.1 
- -  

83.8 

83.1 

87 
86.2 
80.2 
79 

-- - 
83.0 
82.9 
83.4 
85.2 
82.4 

83.8 

83.4 

86 
84.8 
81.5 
80 

-_  - -  
74.5 

78.7 

76.6 

83 
82.5 
66.0 
65 * 

- -  
78.8 
79.6 
80.2 
76.1 

78.6 

78.7 

82 
81.0 
75.8 
73 

-- - 
- -  
85.7 
85.7 
86.0 
86.1 

85.9 

85.9 

88 
87.8 
83 .O 
80 

- -  
85.2 
82.5 
86.2 
84.6 
86.0 

84.2 

84.8 

88 
86.7 
81.7 
76 

77.5 

78.3 
- -  

81.6 

79.1 

86 
83.7 
72.3 
67 

- -  
77.7 
82.2 
80.2 
77. 8 

77.4 

79.1 

84 
82.0 
76.0 
72 

I- 

85.9 
86.4 
87.5 
87.0 
86.2 

86.8 

86.6 

90 
88.7 
84.0 
83 

- -  
e5.3 
85.7 
86.5 
85.5 
85.1 

85.5 

85.6 

88 
87.3 
83.7 
83 

81.2 

83.0 

82.1 

82.1 

88 
86.3 
75.0 
70 

- -  

-_ 
80.8 
80.7 
81.9 
78.5 

83. 4 

81.1 

86 
83.8 
76.8 
74 

LA UNION. EL SALVADOR 

85.0 85.5 85.9 64.7 
86.6 86.1 87.9 87.0 
84.7 86.0 86.6 86.2 
86.9 87.1 87.7 86.6 
86.1 86.3 87.3 86.5 

87.8 86.6 87.1 83.9 

89 90 92 90 
88.2 88.3 899.3 88.4 
82.8 84.0 85.3 83-4 
76 82 82 82 

SAN JOSi ,  GUATEMALA 

86.2 86.4 86.3 86.9 

82.7 86.3 85.4 86.1 
86.5 86.9 86.8 87.2 
85.7 86.0 87.0 86.3 

86.8 86.2 86.5 86.8 

85.9 85.0 83.6 82.8 

85.6 86.1 85.9 86.0 

88 89 89 90 
88.0 88.2 87.7 88.3 
82.2 83.8 83.3 83.8 
72 82 80 80 

SALINA CRUZ, MEXICO 

82.4 81.4 83.6 83.7 - -  8b.6 83.8 83.5 
84.5 84.0 84.5 84.2 

82.4 83.4 83.3 82.9 

83.1 83.4 83.8 83.6 

87 90 87 s7 
85.3 86.5 86.5 86.8 
78.3 80.2 81.0 80.5 
77 78 76 80 

ACAPULCO, MEXICO 

84.4 84.1 85.4 84.8 
84.3 8b.8 85.6 85.3 
80.7 84.3 85-9 85.3 

- -  - -  85.5 84.6 
85.2 86.0 86.7 86.5 

81.3 82.6 84.5 81.0 

83.2 8k.4 85.6 84.6 

87 87 89 88 
S6.2 85.8 87.2 87.0 
79.0 81.6 84.3 81.7 
75 78 83 76 

82.6 

82.7 

84.7 
85.8 

84.8 
81.8 

83.5 

83.7 

88 
86.4 
80.0 
76 

81.9 

82.6 
87.4 
85.8 

81.5 

83.0 

84. 3 

78.0 

79.1 
84.5 
83.7 
83.0 
81.9 

83.1 

81.9 

88 
85.1 
77.6 
74 

83.6 

82.8 
86.7 
84.4 
85.4 
82.8 

82.2 

79.9 

76.8 
83.7 
81.5 
82.0 
80.0 

82.1 

80.9 

88 
84.3 
76.3 
73 

83.2 

81.8 
85.5 
82.9 
84.5 
82.8 

83.4 

83.8 

89 
86.1 
80.6 
76 

75.4 
79.0 
- 0  

84. 4 

79.6 

90 
86.0 
73.0 
67 

80.6 
86.2 
84.9 
84. 7 
82.9 

79.7 

83.2 

88 
85.3 
80.3 
74 

84.0 

88 
85.6 
82.0 
78 

77.0 
73.7 
-0 - 
- -  
75.4 

85 
84.5 
64.5 
63 

82.4 
85.8 
81.5 
83.9 
81.4 

78.4 

82.2 

87 
84. 7 
m.2 
75 

83.4 

86 
85.1 
81.9 
80 

72. 9 
75.2 - -  
- -  
74.0 

84 
82.5 
65.5 
65 

79.4 
84e 7 
81.1 
82.4 - -  
79.1 

81.3 

86 
83.4 
78.4 
74 

Max. Min. 

88rc 

e8 
92 
90 
90 
90 

90 

92 

90 
89 
88 
89 
89 

88 

90 

87 
8F 
87rc 

90 

90 

88 
88 
88 
89 
86a 

87 

89 

744 

73 
78* 
76 
78* 
74 

7P 

73 

7 P  

76 
76 
72 
80 
80 

78 

72 

66* 
63 
659 

623 

62 

7H 
75 
75 
76 
72 

749 

72 

* Data are incomplete for the part of year i n  which t h i s  extreme occurs. This value i s  from the months shown. 



Table l.-Surface Water Temperatures-Continued 
- -  

/ Means and Extremes in OF. 
- 

Year 
A 

1953 
19 54 
1955 

1953 
19 54 
1955 

Yean 

yax. 
Yean Yax .  
Yean Yin. 
Yin . 

1950 
1951 
1952 

mean 

yax. 
Yean Uax 
Yean Yin 
Yin. 

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

759 
74 
73" 

66 
61 
60 

60 

65% 
52 
56 

52 

-- 
574 
52 

52 

52 

69" 
64 
654 
66* 
6r+ 

62s 

62 

GUAYMAS. MEXICO 
-_  - -  - -  - - -  - -  - -  86.9 88.2 86.8 84.5 72.8 67.1 
61.4 63.3 64.7 69.7 76.5 84.7 89.0 88.5 89.4 85.9 77.8 67.1 
67.1 66.6 64.5 69.8 76.5 84.3 87.4 87.4 87.7 83.5 75.2 61.8 

64.2 65.0 64.6 69.8 76.5 84.5 87.8 88.0 88.0 84.6 75.3 65.3 

m 72 
72.0 68.5 71.0 74.0 84.5 91.0 91.3 92.7 93.0 88.7 81.3 72.3 
60.0 a . 5  59.5 64.5 67.5 79.5 84.3 81.7 84.0 78.3 67-7 57.7 

72 74 87 95 96 98 98 92 84 81 

a 60 59 64 65 77 84 76 83 76 66 52 

PUERTO P E ~ A S C O ,  MEXICO 

76.5 - - 82.4 88.4 89.4 84.4 

77.1 80.4 86.9 V.3 86.3 83.5 

72.6 78.9 84.4 88.4 86.8 81.8 

72.6 79.0 87.L 88.2 86.8 - - 1952 
1953 
19 54 

71.3 
71.6 
73.1 

-- - 
67.8 
71.8 

- -  
61.3 
63.4 

- -  
59.5 

- -  
74.9 

1955 58.2 57.6 62.8 67.2 69.9 63.4 72.7 
lean 58.8 60.3 64.0 68.9 71.5 62.7 73.7 

64 
63.5 
55.0 
52 

66 
64.0 
58.0 
54 

70 
68.3 
60.3 
59 

76 

64.0 
62 

74.0 
lax. 
lean Max 
lean Min 
[ in .  

80 
78.2 
66.5 
64 

68 
67.3 
56.7 
52 

LA PAZ, MEXICO 
- - -  - -  78.9 80.6 - - 83.6 

75.7 75.2 81.: 64.3 86.5 85.1 
75.9 78.8 82.7 85.6 84.2 83.0 

74.2 76.5 81.2 85.3 85.3 83.4 
74.0 76.4 82.2 e5.5 85.6 81.7 

1950 
19 51 
1952 
19 53 
1954 

77.7 
76.4 
77.8 
78.2 
78.8 

72.1 
70.2 

70.5 
- -  
- -  

- -  
66.3 
67.5 

66.9 
- -  

-- - 
67.9 
70.2 
73.0 
71.0 

- -  
71.5 
71.6 
72.6 
73.6 

1955 65.9 7C.6 72.2 75.3 76.8 7'7.3 83.8 82.7 79.5 76.4 70.3 

66.9 67.2 70.5 72.3 75.0 76.7 Bc.6 8L.2 84.9 e2.7 77.6 7G.8 ean 75.8 

71 72 
71.0 
63.2 
62 

77 
75.8 
66.8 
65 

81 
78 . 
68 . 
66 

83 
81.8 

78 
75.8 
67.5 
66 

ax. 
lean Max 
lean Min, 
lin. 

70.7 
63.7 
62 

2 
e 73.5 

71 

Data are incomple te  f o r  t h e  part of year i n  which t h i s  extreme occurs. T h i s  value i s  from t h e  months shown. 



70 

YarObs. 
Idax.Day 
Yean 
Yin. Day 
Yin. Obe. 

Max.Obs. 
YfuDay 
Yean 
Yin. Day 
Yin. Obs. 

Yax.Obs.. 
YaX.Day 

Ytn. Day 
Yean 

Yin.  Obe. 

Yax.Obs. 
Max.Day 
Mean. 
Yin. Day 
Yin. Obs. 

Max.Obs. 
Max.Day 
Yean 
Yin. Day 
Yin. Obs. 

Yax.Obs. 
Yax.Day 
Mean 
Min. Day 
Yin. Obs. 

Table 2.- Sea Water Temperatures from Recording Thermometers 

-- - - - -  - - - 

56 
55.1 

53.9 
54.5 

53 

54 . 
53.1 

50.2 
51.4 

50 

- - - - -  -- - - 

54 
53.2 
52.6 
52.0 
52 

41 
4.0 

40.0 
40 

42.1 

Max. and Min. Obn.=Maximum and minimum observed (from a continuous trace), 

Max. and Min. Day=Maximum and minimum daily mean (from hourly readings), 
Mean=Monthly mean (from hourly readings). 

Ehch bulb was in a fixed position below lowest observed low water. 
Temperaturea are in "F. 

1 Jan. Feb. Mar. Apr. May June July Aug. Sept. OCt. Nov. Dw. 

AVILA BEACH, CALIF. 
1947 

- 57 60 60 62 61 64 64 -- - 56.2 57.0 59.1 60.4 58.1 60.9 63.4 
I- 54.2 53.5 55.1 57.6 56.9 58.7 59.6 

-- 52 50 52 53 54 54 56 
- -  52.1 50.8 52.7 54.7 55.9 55.5 56.5 

1948 
56 56 57 58 62 62 63 62 
54.9 54.6 55.3 54.7 61.3 60.2 62.0 61.5 
53.3 51.9 53.6 52.4 56.2 57.4 59.6 59.5 
50.5 50.6 51.1 50.4 52.8 55.5 57.2 56.0 
50 50 5 1  50 52 54 56 56 

1949 
54 58 58 58 60 62 62 63 

51.8 53.4 54.2 54.3 57.1 57.3 57.7 58.9 
53.5 55.9 56.6 56.4 59.5 61.0 61.3 61.8 

50 48 - 52 53 52 54 56 
50.9 49.4 -- - 52.3 53-8 53.9 55.2 57.0 

1950 
54 5 5  56 57 59 62 61 62 
52.9 53.4 55.2 56.2 58.8 60.5 60.3 61.0 
51.7 51.6 52.8 53.2 54.5 58.6 57.9 58.7 -- - 49.9 50.3 49-4 50.5 55.5 55.7 55.7 -- li9 50 49 50 55 54 5 5  

' 1951 

52.5 52.1 53.6 -- - -- - I - -- - -- - 
51.0 50.5 52.0 -- - - - -- - -- - - - 

- - I -- 55 56 56 - 
54.1 54.7 55.7 - - - - -- - - - -- - 

- -- -I -- 5 1  50 5 1  - 
FRIDAY HARBOR, SAN JUAN ISLAND, WASH. 

1950 
42 44 46 49 53 54 - - 
k2.0 43.2 45.1 47.6 48.8 51.2 - - -- - 
41.3 42.7 44.2 46.1 47.8 49.6 - - -- - 
40.0 lr2.0 43.0 45.0 46.8 48.4 - - -- - 
40 42 43 45 46 48 -- -- 

61 
59.5 
58.1 
55.9 
55  

60 
58.6 
56.9 
55.1 
54 

59 
57.5 
55.6 
54.2 
54 

52 
57.9 
56.4 
54.9 
54 

-- -- - - -  - -  -- 

-_ -- - -- - - -  -_ 

58 
57.0 
54.3 
53.1 
53 

58 
57.4 
55.5 
53.7 
53 

58 
57.3 
56.4 
55.4 
55 

59 
58.5 
57.3 
56.0 
56 

I- -- - -- - 
- -  -- 

49 
48.1 
47.6 
47.0 
47 

56 
55.7 
54.2 
53.6 
53 

54 
53.6 
52.5 
51.7 
5 1  

57 
56.3 
54.0 
52.1 
52 

57 
57.0 
55.8 
54.2 
54 

-- -- - - -  -- I 
u 

47 
47.0 
46.8 
46.0 
46 



71 

Monthly mean surface water temperatures from Table 1 are presented graphically to show the seasonal 

Mean Temperature Curves 
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variation. 
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50 

Mean Temperature Curves-Continued 
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Mean Temperature Curves-Continued 
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Table 3 - Conversion of Fahrenheit to Centigrade 

O F  OC 

25.0 -3.9 
25.2 -3.8 
25.4 -3.7 
25.6 -3.6 
25.8 -3.4 

26.C -3.3 
26.2 -3.2 
26.4 -3.1 
25.6 -3.0 
26.8 -2.9 

27.0 -2.8 
27.2 -2.7 
27.4 -2.6 
27.6 -2.4 
27.8 -2.3 

28.0 -2.2 
28.2 -2.1 
29.4 -2.0 

29.9 -1.9 
2e.6 -1.9 

29.0 -1.7 
29.2 -1.6 
2z.4 -1.4 
ZC.6 -1.3 
29.8 -1.2 

30.0 -1.1 
30.2 -1.0 
30.4 -0.9 
30.6 -0.9 
70.8 -0.7 

31.0 -0.6 
31.2 -0.4 
31.4 -0.3 
31.6 -0.2 
31.0 -0.1 

52.0 0.0 
32.2 0.1 
:r2.4 0.2 
32.6 0.3 
y52.8 0.4 

33.0 L.6 
33.2 0.7 
33.4 0.0 
33.6 0.9 
33.8 1.0 

34.0 1.1 
34.2 1.2 
34.4 1.3 
34.6 1.4 
34.8 1.6 

"F "C 

35.0 
35.2 
35.4 
35.6 
35.8 

36.0 
36.2 
36.4 
36.6 
36.8 

37.0 
37.2 
37.4 
37.6 
37.8 

38.0 
38.2 
38.4 
38.6 
38.0 

39.0 
39.2 
39.4 
39.6 
39.8 

40.0 
40.2 
40.4 
40.6 
40.8 

41.0 
41.2 
41.4 
41.6 
41.8 

42.0 
42.2 
42.4 
42.6 
42.8 

43.0 
43.& 
43.4 
43.6 
43.8 

44.0 
44.2 
44.4 
44.6 

1.7 
1.8 
1.9 
2.0 
2.1 

2.2 
2.3 
2.4 
2.6 
2.7 

2.8 
2.9 
3.0 
3.1 
3.2 

3.3 
3.4 
3.6 
3.7 
3.8 

3.9 
4.0 
4.1 
4.2 
4.3 

4.4 
4.6 
4.7 
4.9 
4.9 

5.0 
5.1 
5.2 
5.3 
5.4 

5.4 
5.7 
5.8 
5.9 
6.0 

6.1 
6.2 
6.3 
6.4 
6.6 

6.7 
6.8 
6.9 
7.0 

44.8 7.1 

'F 'C 

45.0 7.2 
45.2 7.3 
45.4 7.4 
45.6 7.6 
45.8 7.7 

46.0 7.8 
46.2 7.9 
46.4 8.0 
46.6 8.1 
46.8 8.2 

47.0 8.3 
47.2 8.4 
47.4 8.6 
47.6 8.7 
47.8 8.8 

48.0 8.9 
48.2 9.0 
48.4 9.1 
48.6 9.2 
48.8 9.3 

49.0 9.4 
49.2 9.6 
49.4 9.7 
49.6 9.8 
49.8 9.9 

50.0 10.0 
50.2 10.1 
50.4 10.2 
50.6 10.3 
50.0 10.4 

51.0 10.6 
51.2 10.7 
51.4 10.8 
51.6 10.9 
51.8 11.0 

52.0 11.1 
52.2 11.2 
52.4 11.3 
52.6 11.4 
52.8 11.6 

53.0 11.7 
53.2 11.8 
53.4 11.9 
53.6 12.0 
53.8 12.1 

54.0 12.2 
54.2 12.3 
54.4 12.4 
54.6 12.6 
54.8 12.7 

'F OC 

55.0 12.8 
55.2 12.9 
56.4 13.0 
55.6 13.1 
55.8 13.2 

5G.O 13.3 
56.2 13.4 
56.4 13.6 
56.6 13.7 
56.8 13.8 

57.0 13.9 
57.2 14.0 
57.4 14.1 
57.6 14.2 
57.8 14.3 

58.0 14.4 
58.2 14.6 
58.4 14.7 
58.5 14.8 
58.8 14.9 

59.0 15.0 
59.2 15.1 
59.4 15.2 
59.6 15.3 
59.8 15.4 

60.0 15.6 
60.2 15.7 
60.4 15.9 
60.6 15.9 
60.8 16.0 

61.0 16.1 
61.2 16.2 
61.4 1G.B 
61.6 16.4 
61.8 16.6 

62.0 16.7 
62.2 16.8 
62.4 16.9 
62.6 17.0 
62.8 17.1 

63.0 17.2 
63.2 17.3 
63.4 17.4 
63.6 17.6 
63.8 17.7 

64.0 17.8 
64.2 17.9 
64.4 18.0 
64.6 18.1 
64.8 18.2 

OF "C 

65.0 18.3 
65.2 18.4 
65.4 10.6 

65.8 13.8 

66.0 18.9 
66.2 19.0 
66.4 19.1 
(56.6 19.2 
66.8 19.3 

67.0 19.4 
67.2 19.6 
67.4 19.7 
67.6 19.8 
67.8 19.9 

65.0 20.0 
68.2 20.1 
60.4 20.2 
60.6 20.3 
68.8 20.4 

69.0 20.6 
69.2 20.7 
69.4 20.8 
69.6 20.9 
69.8 21.0 

70.0 21.1 
73.2 21.2 
70.4 21.3 
7C.6 21.4 
70.8 21.6 

71.0 21.7 
71.2 21.8 
71.4 21.9 
71.6 22.0 
71.8 22.1 

72.0 22.2 
72.2 22.3 
72.4 22.4 
72.6 22.6 
72.8 22.7 

73.0 22.8 
73.2 22.9 
73.4 23.0 
73.6 23.1 
73.8 23.2 

74.0 23.3 
74.2 23.4 
74.4 23.6 
74.6 23.7 
74.9 23.8 

65.6 18.7 

'F OC 

75.0 23.9 
75.2 24.0 
75.4 24.1 
75.6 24.2 
75.8 24.3 

76.C 24.4 
7G.2 2c.6 
'76.4 24.7 
76.6 24.9 
76.0 24.9 

77.0 25.0 
77.2 25.1 
77.4 25.2 
77.6 25.3 
77.8 25.4 

78.0 25.6 
78.2 25.7 
78.4 25.8 
78.6 25.9 
78.8 26.0 

79.0 26.1 
79.2 2G.2 
79.4 26.3 
79.6 26.4 
79.8 25.6 

JO.0 26.7 
80.2 26.8 
8@.4 26.9 
90.6 27.0 
90.8 27.1 

01.0 27.2 
81.2 27.3 
81.4 27.4 
81.6 27.6 
81.9 27.7 

82.0 27.8 
82.2 27.9 
82.4 20.0 
82.6 28.1 
82.8 28.2 

83.0 28.3 
83.2 28.4 
83.4 28.6 
83.6 28.7 
83.9 28.8 

84.0 20.9 
84.2 29.0 
84.4 29.1 
84.6 29.2 
04.8 29.3 

'F 'C 

e5.0 29.4 
85.2 29.6 
85.4 29.7 
85.6 29.8 
85.8 29.9 

66.0 30.0 
06.2 30.1 
86.4 30.2 
86.6 30.3 
8G.8 30.4 

87.0 30.6 
87.2 30.7 
87.4 30.9 
87.5 30.9 
87.8 31.0 

86.0 31.1 
80.2 31.2 
88.4 31.3 
88.6 31.4 
88.8 31.6 

89.0 31.7 
09.2 31.9 
09.4 31.9 
89.6 32.0 
89.9 32.1 

30.0 32.2 
90.2 32.3 
90.4 32.4 
90.6 32.6 
90.8 32.7 

01.0 32.8 
91.2 32.9 
01.4 33.0 
91.6 33.1 
51.8 33.2 

12.0 33.3 
92.2 33.4 
92.4 33.6 
92.6 33.7 
92.9 33.9 

03.0 33.9 
93.2 34.0 
93.4 34.1 
93.6 34.2 
93.9 34.3 

94.0 34.4 
54.2 34.6 
94.4 34.7 
94.6 34.8 
94.8 34.9 
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