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INTRODUCTION

During 1969 the Department of Oceanography, Oregon State
University, continued its program of shore sampling of ocean tempera-
tures and salinities along the coast of the Pacific Northwest. Observa-
tions for 1960 through 1968 are contained in seven Data Reports which
are listed under references. The data in this report were collected at
eight stations. Table 1 lists the station names and locations, sampling
sites, and names of the observers at each station. The assistance of
these observers is greatly appreciated.

PR OCEDUR E

The original goals of the shore sampling program were to obtain
basic information about the distribution of temperature and salinity along
the coast and to aid in monitoring offshore conditions, Detailed analysis
of the early data showed that we can classify Oregon coastal waters into
several types according to the major processes that affect them (Pattullo
and Denner , 1965). These results led us to modify the sampling program
to provide us with more detailed data.

In 1969 data were taken daily, and generally at high tide. Except
as noted in Table 1 sampling sites were located at points exposed to the
open ocean where the influence of fresh water runoff was minimal.

Temperatures were taken with a calibrated thermometer contained
in a plastic-lined, brass, protecting enclosure. The thermometers were
calibrated against a standard and read to the nearest 0. 1° C. The obser-
vations are considered accurate to approximately + 0. 2° C.

Most salinity data were computed from hydrometer readings and
tables (Zerbe and Taylor, 1953). Hydrometers were calibrated against
an inductive salinometer which has an accuracy of about + 0. 003%o(Brown
and Hamon, 1961). The accuracy of salinity determined by a corrected
hydrometer is about + 0.2 %odetermined by running replicate samples on
an inductive salinometer . Newport salinities were bottled samples run
on an inductive salinometer.

Table II lists chronologically all the observations taken at each
coast station 1969. Table III is a summary of monthly means, maxima,
minima, and numbers of observations for each station. All times are
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Pacific Standard Time (+ 8) except those from 0200 27 April to 0200
26 October 1969 when Daylight Standard Time was in effect.

Data for Seaside in 1968 are included because they were omitted
from the 1968 data report. Depoe Bay salinities tend to be high in Summer
because of high evaporation from the tidal pool from which samples are
taken. This pool is also subject to run off from a nearby highway in the
Winter.

Figures 1 through 9 are plots of the temperature and salinity data
appearing in Table II. A light line is used in the graph to represent the
yearly mean of the plotted values.
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Figure 1. Daily temperature and salinity at Umatilla Reef Lightship. Light line indicates
yearly mean.
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Figure 2. Daily temperature and salinity at Columbia River Lightship. Light line indicates
yearly mean.
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Figure 3. Daily temperature and salinity at Seaside. Light line indicates yearly mean.
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Figure 4. Daily temperature and salinity at Depoe Bay. Light line indicates yearly mean.
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Figure 5. Daily temperature and salinity at Marine Science Center. Light line indicates
yearly mean.



Figure 6. Daily temperature and salinity at Charleston. Light line indicates yearly mean.
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Figure 7. Daily temperature and salinity at Port Orford. Light line indicates yearly mean.
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Figure 8. Daily temperature and salinity at Crescent City, California. Light line
indicates yearly mean.
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Figure 9. Daily temperature and salinity at Seaside, 1968. Light line indicates yearly

mean.



TABLE I. LIST OF SHORE STATIONS

Station Name and Location	 Sampling Site	 Observer

Umatilla Reef Lightship	 U.S. Coast Guard
48°10.0'N, 124°501W	 WLV-604

Columbia River Lightship
46°11.2 1 N, 124°11.01W

Seaside
45°59.7'N, 123°55.61W

Depoe Bay
44°49. 4 1 N, 124° 04. 01W

Marine Science Center
44°37.2'N, 124°01.51W

Charleston
43°20.9 1 N, 124°19.71W

Port Orford
42°44.6 1 N, 124°30.61W

Crescent City, California
41°44. 6 1 N, 124° 11. 71W

Five miles southwest of Columbia
River South Jetty

At pump outlet into Seaside Aquarium
settling tank from surf inlet pipe on beach

At pump outlet into Depoe Bay Aquarium
settling tank from surf inlet pipe located
in a tidal pool

At pump outlet into the Center from
bottom of Yaquina Bay

From surface inside bay mouth

Off east side of Port Orford Pier

U. S. Coast Guard
WLV-535, WLV-604

Mr. John O'Brian

Mr. William Kukaska

Mr. Douglas Coughenower

Mr. Alan McGie

Mr. Herman Carlson

Off end of Crescent City Municipal	 Mr. Darold Richcreek
Wharf
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TABLE II. TEMPERATURE AND SALINITY	 OBSERVATIONS.

UMATILLA REEF LIGHTSHIP. WASHINGTON-1949
DATE	 TIME	 T	 5 DATE 714E T 5 ('ATE. TIME

ARR.	 17	 1235	 10.7	 30.60 MAY 13 2228 11.6 31.90 JUNE 8 1940 13.8 31.96

18	 0052	 10.3	 30.00 14 2304 11.3 34.40 9 2028 14.0 31.41
20	 015?	 10.4	 79.40 15 2340 11.2 31.10 11 2110 1 4.0 29.71

21	 0222	 9.8	 28.60 16 1258 11.5 30.50 11 215Z 13.8 31.91

?2	 0304	 9.5	 28.00 17 001 11.7 31.10 12 2234 14.7 31.7'

23	 0346	 10.7	 28.50 18 00.6 11.0 31.70 13 2310 13.4 29.71

24	 0446	 10.1	 28.60 19 0122 9.8 14 1252 15.0 11.11

25	 0604	 10.9	 29.70
26	 2034	 9.8	 28.40

P
?I

0152
0234

10.2
11.0 31.70

: 11 5700

15
16

2346
0022

15.0
15.2

26.11

26.71

27	 2146	 10.7	 29.30
28	 2152	 10.3	 28.50
29	 2234	 10.8	 28.50

22
23

;2

0316
0410

12.0
11.5
10.0

32.10
31.50

17
15
19

0058
0134
0216

15.5
14.9
13.9

31.46

17.11
31.71

30	 2310	 10.0	 28.50 25 1934 11.1 30.90 20 0258 14.0 36.76

MAY	 1	 1204	 10.0	 31.10 26 2016 12.8 21 0346 13.9 17.41

2	 2346	 9.0	 30.50 27 2104 12.1 22 1752 14.6 11.61

3	 0029	 9.3	 30.00 28 2145 11.0 23 1840 14.0 11.91

4	 0110	 9.6	 30.50 ?9 2228 14.0 26.00 24 1928 13.0 31.40

5	 0152	 9.5	 31.00 30 2316 13.8 25 2016 12.9 31.91

6	 0246	 9.8	 31.50 JUNE 1 0004 13.1 27.00 26 2110 14.0 31.01

7	 0346	 9.5	 31.40 2 0052 14.5 26.40 27 2158 12.3 31.01

8	 0458	 9.7	 31.40
9	 1934	 9.5	 30.50

3
4

0800
0240

12.5
13.2

31.40
30.00

28
29

2252
1234

14.0
14.0

37.71
37.11

10	 2028	 9.8	 24.20
11	 2110	 11.1	 34.00

5
6

0340
0446

11.
12.8

32.00
31.40

JULY 1
2

1856
1932

13.9
12.2

31.51
37.41

12	 2152	 11.0	 31.50 7 1858 14.0 31.90 3 2008 12.6 31.41

COLUMBIA RIVER LIGHTSHIP-1969
DATE	 TIME	 T	 S DATE TIME T 5 DATE TIME

FEB. 19	 0232	 7.5	 30.00
20	 0308	 7.0	 23.00

JUNE 16
17

1100
1100

14.2
15.7

30.00
30.50

SE?. 16
19

1100
1100

12.2
14.1

29.31
33.9n

21	 0338	 7.8	 25.50
22	 0414	 7.2	 24.60

18
19

1100
1100

15.0
14.0

21.40
21.70

20
21

1100
1100

13.8
14.4

13.11
36.70

23	 0456	 7.2	 24.20 20 1100 15.0 30.60 22 1100 14.0 31.71

24	 0544	 8.0	 28.40
25	 0644	 7.7	 27.70

21
22

1100
1100

16.5
16.6

20.80
24.30

23
24

1100
1100

15.0
14.8

31.11
31.71

26	 0750	 8.5	 31.40
27	 0856	 8.3	 31.40'

23
24

1100
MT

14.0 30.80
amoia

25
26

1100
1100

15.4
15.2

11.86
29.41

28	 0950	 8.9	 31.50
MAR.	 1	 1044	 8.9	 31.90

25
26

1100
1100

13.5
15.6

20.80
20.40

27
28

1100
1100

15.0
15.2

31.71
27.91

2	 1126	 8.7	 31.00 27 1100 15.2 20.40 29 1100 15.0 2/.01

3	 1208	 8.3	 31.40
4	 1250	 7.8	 30.70

28
29

1100
1100

15.0
14.4

22.50
25.30

OCT. 2
3

1100
1100

15.0
14.6

24.11
27.91

5	 0126	 7.1	 29.20
6	 0150	 9.0	 31.10
7	 0220	 8.0	 30.90
8	 0250	 7.7	 24.20
9	 0318	 7.9	 24.50

JULY
30

1
2
3
4

1100
1100
1100
1100
1100

15.1
14.8
15.5
15.4
16.5

23.70
24.70
24.20
25.20
25.70

4
5
6
8
9

1100
1100
1100
1100
1100

14.8
14.8
15.2
14.8
14.8

27.11
29.61

29.41
26.5 0
31.41

10	 0420	 7.0	 24.10
11	 0520	 7.8	 24.30
12	 0638	 7.9	 16.20
13	 0808	 7.2	 15.70
14	 0906	 7.3	 16.20

S	 1100
6	 1100
7	 1100
8	 1100
9	 1100

15.4
16.0
15.8
15.8
16.5

25.40
25.00
24.90
24.90
25.70

10
11
12
13
14

1100
1100
1100
1100
1100

14.8
14.8
14.8
14.6
12.0

15	 1012	 7.5	 16.50
16	 1106	 9.0	 29.60
17	 1208	 9.1	 26.00
18	 1244	 9.0	 24.50
19	 0120	 8.5	 27.00
20	 0150	 7.8	 25.40
21	 0220	 8.5	 28.30
23	 0326	 9.2	 31.40
24	 040?	 9.1	 24.20

10
11
12
13
14
15
16
17
18

1100
1100
1100
1100
1100
1100
1100
1100
1100

16.0
16.0
16.8
16.2
16.5
15.7
16.5
15.6
14.8

25.90
26.10
26.10
25.00
9.30

17.10
24.90
25.00
24.30

15
16
17
18
19
20

21
22
23

1100
1100
1100
1100
1100
1100
1100
1100
1100

14.0
13.2
13.4
11.6
13.8
12.8
10.6
12.5
13.0

25	 0450	 9.3	 26.30
26	 0556	 9.0	 16.00

19
20

1100
1100

14.5
14.8

24.30
22.20

24
25

1100
1100

12.0
13.0

27	 0708	 8.9	 8.60
28	 0820	 8.5	 28.10
29	 0926	 9.4	 29.10
30	 1014	 8.9	 31.50

MAY	 1	 1100	 10.0

21
22
23
24
25

1100
1100
1100
1100
1100

15.2
10.8
15.2
15.6
15.6

24.90
19.70
19.00
22.40
22.90

26
27
28
29
30

1100
1100
1100
1100
1100

10.5
10.5
13.6
10.6
13.0

2	 1100	 10.5
3	 1100	 10.8
4	 1100	 11.0
5	 1100	 11.0
6	 1100	 11.0
7	 1100	 11.0
8	 1100	 11.8
9	 1100	 12.0
10	 1100	 12.5
11	 1100	 11.5

12	 1100	 12.0
13	 1100	 12.0
14	 1100	 12.4
15	 1100	 11.0
16	 1100	 11.0
17	 1100	 10.7
18	 1100	 12.0
19	 1100	 11.7

AUG.

26
27

1
2
3
7
8
9

10
11
12
13
14
15
16
17
18
19

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

1 100
1100
1100
1101

1100
1100

15.8
16.2
14.8
15.6
15.2
15.0
15.9
14.6
15.8
15.6
14.9
16.0
16.5

14.0
15.8
14.6

17.6
13.4

18.80
24.50
22.20
24.50
26.80
25.10
25.40
30.80
26.80
23.00
35.10
30.60
25.00
30.10
24.90
25.•0
28.30
25.30

NOV.
31

1
2

3
6

11
12
13
14
15
16

17
18
19
24
25
27
2R

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

13.2
11.0
11.0
12.0
11.2
13.0
13.2
13.2
10.8
11.2
12.6
11.9
12.0
12.4

11.0
12.0
11.0
11.0

31.10
21.91
22.91
31.41

27.81
22.81
21.11

25.31
29.01

29.91
24.70
26.41

27.1n
27.11
27.61
27.11
21.61
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20
21
22

1100
1100
1100

11.2
13.4
13.0

20
21
22

1100
1100
1100

13.0
16.6
15.9

32.20
33.70
24.40

29	 1100
30	 1100

DEC.	 1	 1100

11.2
11.6
11.2

27.11
28.1n
30.41

23 1100 13.0 23 1100 14.8 24.40 2	 1100 11.0 30.41
24
25

1100
1100

12.6
12.0

24
25

1100
1100

13.0
15.2

27.40
22.40

4	 1100
S	 1100

11.8
11.0

3201
30.41

26
27
28

1100
1100
1100

12.2
12.0
12.1

26
27
28

1100
1100
1100

14.8
16.2
15.6

33.70
33.70
34.00

6	 1100
7	 1100
8	 1100

11.4
11.8
12.2

31.11
31.81
31.71

29
30
31

1100
1100
1100

12.4
12.4
12.8

29
30
31

1100
1100
1100

15.5
15.2
15.2

29.40
34.00
33.80

9	 1100
10	 1100
12	 1100

12.2
12.0
11.8

31.21
31.51
31.51

JUNE	 1
2

1100
1100

15.5
12.4

24.60
23.30

SEP. 2
3

1100
1100

14.5
13.8

29.20
27.50

15	 1100
16	 1100

11.8
11.5 31.41

4
5
6

1100
1100
1100

13.8
15.2
13.6

20.00
22.8O
22.80

4
5
6

1100
1100
1100

14.0
15.2
14.8

23.80
28.00
24.10

17	 1100
18	 1100
19	 1100

11.0
11.0
11.2

31.21
3101
37.11

7
8

1100
1100

14.8
10.8

29.90
13.50

7
8

1100
1100

14.8
14.0

27.10
34.20

20	 1100
21	 1100

11.2
12.0

31.31
31.51

9
10
11

1100
1100
1100

14.6
15.8
14.8

20.40
13.20
21.20

9
10
11

1100
1100
1100

14.5
11.1
11.4

31.80
32.20
32.80

25	 1100
26	 1100
28	 1100

13.8
7.0
9.8

3101
27.11
30.41

12
13

1100
1100

14.2
15.0

30.00
24.60

12
13

1100
1100

11.2
12.0

28.80
30.30

29	 1100
30	 1100

9.8 27.51
18.71

14
15

1100
1100

15.2
15.0

21.30
32.40

14.
15

1100
1100

13.0
13.4

23.70
29.40

31	 1100 9.0 21•41

SEASIDE-1969
GATE TIME	 I S DATE TIME T S DATE TIME T S

FEB. 27 8.4 30.60 MAy	 30 13.5 28.70 AUG. 5 1845 15.9 30.41
28 8.5 30.90 31 15.0 28.90 6 1900 16.5 30.11

MAR. 2
3

8.7
8.8

31.20
30.50

JUNE	 1
2

15.6
15.0

28.50
29.00

7
8

2100
2015

15.6
15.5

31.11
30.51

5 8.9 30.60 3 1S.5 29.20 9 2200 16.3 32.71
8 8.9 30.50 4 13.3 31.10 10 2130 14.3 11.41

8.4 30.50 5 14.8 29.00 13 1520 15.5 24.,1
13
14

8.0
8.4

29.30
29.80

7
8

18.0
15.3

26.90
28.90

14
15

1345
1430

15.3
15"

30.51
2801

15 8.4 20.10 9 13.8 30.20 16 1530 15.6 29•1
16 8.7 19.50 10 15.3 18.30 17 1600 14.6 32.41
17 9.2 29.40 11 17.0 18.90 18 1500 14.7 32.41
18 9.2 29.30 12 18.1 18.90 19 1530 15.5 31.41
19 8.4 29.70 13 15.9 22.30 20 1710 15.7 30.41
21
28

9.7
9.4

30.50
30.00

18
19

16.4
15.2

26.80
21.90

22
24

2000
2045

15.7
14.5

10.11
30.41

29
30

10.0
10.0

28.90
25.40

20
21

16.8
16.8

22.10
22.60

25
26

2350
1230

14.7
14.5

31.'1
31.-1

31 10.1 27.40 22 16.8 21.70 28 1300 15.6 10.41
ARR. 1

2
3

10.1
10.0
10.0

27.70
28.40
29.00

23
24
25

16.4
15.8
16.0

19.80
23.00
22.50 SEP.

30
31

1

1700
1600
1630

17.5
15.9
15.5

30.11
31.51
31.51

4 9.9 30.00 26 16.0 22.20 3 1700 13.6 32,41
5 10.6 30.90 27 16.5 21.50 7 1015 13.3 32.51
6
7
9

10

10.4
10.7
10.3
10.3

30.70
30.20
30.60
30.50

28
29
30

JUL Y	1

15.7
15.5
14.9
15.4

21.50
23.20
26.90
26.20

8
11
12
13

1100
1415
1445
1235

13.5
9.8
10.7
12.5

32.41
33.11
33.11
32.41

11
12
13
14
15

10.4
10.7
10.5
10.7
11.2

30.20
10.20
30.60
30.60
30.50

2
3
4
5
6

15.6
16.2
17.6
16.6
15.6

28.10
25.30
22.60
26.10
28.00

14
15
16
17
22

1500
1520
1600
1500
1115

12.3
12.2
12.0
12.8
15.0

32.31
37.81
32.41
30.41
31.41

16
17
18
19
20

11.1
11.2
11.0
11.2
10.6

31.40
31.00
31.10
31.10
29.30

7
8
9

10
11

2045
2125
2115
2200

15.4
15.4
13.0
16.2
15.6

27.00
29.60
31.20
25.60
27.00

24
26

27
29
30

1330
1500
1300
1520
1500

15.9
16.2
15.5
14.0
15.5

31.71
31.71
31.11
31.?1
31.51

MAY

21
22
27
30

1
2

11.2
11.3
11.7
11.4
11.3
11.3

30.90
30.10
31.30
10.10
31.00
26.90

12
13
14
16
17
18

2245
2310
2115
1400
1530
1600

15.7
15.5
15.1
15.9
16.3
17.3

27.40
28.40
29.00
29.30
30.10
30.00

OCT. 7
8

10

II
12
24

2230
1115
1215
1215
1350
1345

14.0
14.2
14.4
14.3
13.9
12.4

31.41
31.71
31441
31.71
30.41
29.11

4
5
6

10
13
14
15
16
17
18
19
21
23
24
26
28
29

11.7
12.0
12.0
12.3
11.3
11.7
12.8
12.3
12.8
11.2
12.4
13.3
14.3

14.0
13.0
13.3
13.3

29.70
31.20
32.10
27.60
31.80
31.70
31.00
30.60
30.80
31.80
28.70
29.70
27.40
74.10
77.70
78.40
28.90

19
20
21
22
23
24
25
26
27
28
29
30
31

AUr,.	 1
2
3
4

1600
1700
1630
1800
1745
1900
2030
2130
7330
2330
1500
1500
1630
1620
1640
1700
1630

15.5
13.0
13.2
12.6
12.4
12.0
11.7
12.2
12.3
12.3
12.5
11.8
12.6
17.9
13.8
13.9
15.0

31.90
32.20
32.50
32.80
33.40
33.50
33.30
33.50
33.70
31.40
33.40
33.00
33.00
32.90
32.80
37.60
31.80

NOV.

DEC.

27
29
7

10
11
14

15
17
20
5
7

8
11
14

22
24
25

1115
1230
1000
1200
1030
0930
1000
1115
1315
1030
1130
1100
1300
1600
1730
1100
1330

12.8
12.9
13.6
12.5
12.3
12.8
12.3
12.4
11.7
11.2
11.3
11.9
11.0
11.1
11.8
11.6
11.5

30.41
31.31
32.11
31.71
31.21
30.7,
30.41
30.81
30.41
31.71
17.71
37.11
31.41
30.41

31.31
31.11
30.51
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nrPCE RAY-1969
DATE	 TIME T S DATE TIME

JAN.	 1	 1032 7.8 33.00 MAP. 7 1406
2	 1125 7.6 33.10 A 1435
3	 1209 8.? 32.70 9 1512
4	 1236 7.8 31.40 10 1745
5	 1310 7.2 31.30 11 1918
6	 144? 6.8 31.80 14 0908
7	 1432 6.8 31.50 15 1016
8	 1540 7.2 32.30 16 1108

13	 0724 7.0 32.1 17 1158
14	 0820 7.2 32.60 18 1240
15	 0924 7.4 32.10 21 1446
16	 1030 7.2 31.90 22 1538
17	 1122
20	 1338

7.0
6.8

31.80
31.90

23
24

1626
1728

21	 1435 6.8 31.50 25 1832
22	 1430 7.2 32.10 29 090
23	 1625 7.0 32.30 APR. 1 1120
24	 1722 7.6 33.10 2 1215
27	 0740 7.3 31.30 3 1310
28	 0828 7.1 31.90 4 1352

FER.	 1	 1135 7.2 31.90 5 1435
'	 2	 1215 7.4 31.90

3	 1325 7.2 31.30 7 1638
4	 1410 7.6 31.00 8 1742
5	 1446 7.8 32.20 12 0910
6	 1536 7.8 32.40 13 1000
7	 1635 7.4 31.80 14 1055

10	 1924 7.2 31.50 15 1145
12	 0810 7.4 31.30 17 1312
13	 0912 7.8 32.20 18 1355
14	 1017
15	 1115

8.0
8.2

32.40
32.70

19
20

1436
1322

16	 1210 8.0 32.20 21 1608
17	 1255 8.2 32.40 22 171
20	 1506 7.8 31.00 27 0932
21	 1555 7.6 31.70 28 1038
22	 1646 7.6 31.70 MAy 1 1310
23	 1755 7.4 31.30 2 1355
27	 0845 7.2 31.50 3 1440
28	 0935 6.8 32.10 4 1532

MAR.	 1	 1030 7.0 32.30 5 1636
2	 1115 7.4 31.80 6 1730
3	 1205 7.6 31.70 10 0830
4	 1240
6	 1354

8.0
8.2

31.40
31.70

11
12

0925
1046

'NEWPORT-1969
DATE	 TIME T S DATE TIME

JAN.	 3	 1120 9.7 27.54 MAy 15 0900
7	 1420 10.1 29.53 16 0900
9	 1620 9.5 27.42 17 0900

13	 0815 9.0 29.23 20 0900
14	 0810
15	 0850

8.6,
9.8

28.60
26.17

21
22

0900
0900

16	 0940 9.0 25.75 26 0900
17	 1150 8.9 27.67 27 0900
22	 1500 9.0 30.97 28 0900
23	 1555 9.4 31.42 JUNE 2 0900
27	 0825 7.0 30.76 3 0900
28	 0825 7.4 30.96 4 0900
29	 0845 7.3 31.01 5 0900
30	 0935 7.0 30.87 6 0900
31	 1100 7.6 30.98 9 0900

FEB.	 3	 1320 7.9 30.46 10 0900
4	 1400 8.0 30.01 11 0900
6	 1520 8.2 30.67 12 0900

0810 9.0 25.70 13 0900
12	 1120 10.2 26.69 16 0900
13	 0825 11.5 28.64 17 0900
14	 0850 10.0 28.51 18 0900
15	 0930 10.2 26.52 19 0900
17	 1330 9.0 28.06 20 0900
19	 1345 9.3 29.77 21 090
20	 1610 9.5 31.85 22 0900
27	 0900 8.7 30.19 23 0900
28	 0940 9.0 30.82 24 0900

MAR.	 3	 1110 9.2 31.44 75 0900
5	 1320 9.3 31.16 26 0900
6	 1350 9.2 31.66 27 0900

10	 1650 9.9 31.67 28 0900
13	 0810 9.3 32.13 29 0900
14	 0815 9.1 32.20 30 0900
15	 1030 9.8 JULY 1 0900
16	 1235 10.2 30.04 2 0900
17	 1125 10.3 29.07 3 0900
IA	 1015 10.4 29.58 4 0900
19	 1330 10.0 30.66 5 0900
20	 1340 10.0 30.02 6 0900

T	 S	 DATE	 TIME

8.0	 31 • 10	 MAY 13	 1115
8.2	 31.40	 15	 1110
4.4	 31.90	 16	 1.18	

10.4
	 111..,1:■

10.9	 37.7^
9.2	 31.40	 17	 1505 0

	

18	 1540	
11.3	 31.7
10.9	 37.41

::g	
31.10

7.4	 32.10	
19	 1626	

1P:!2;	 ;1:11
°11

	

2n	 1700
7.2	 32.10	 25	 0'32	 11.1	 30.61
7.6	 31.90	 26	 0410
8.0	 30.60	 27	 1115	

11.2
	

30.40

8.2	 31.10	 28	 1105 n
8.4	 31.90	 JUNE 1	 1440	

11.2	 31.4

9.0	 31.40	 NOV. 3	 0142	
11.2	 31.70
7.3	 31.3/

8.2	 33.20
8.4	 33.50	

4	 OR25

	

5	 0432	 :::	 ;11:(2r1
8.3	 31.41

:::	
33.00
	

6
	

0955
7.5	 31.11

8.6	 32.10	 8	 1112	 7.3	 31.5^
4.4	 31.40 8.2	 31.9n

	

11	 1232
7.9	 32.218.8

	
31.00
	

12	 1318

	

13	 1414	 7.6	 32.40
8.8	 30.70	 14	 1516	 7.8	 32.21
9.0	 30.50

	

156	 1;10	
777...442,, 333111 ...083:1

9.2
	

30.2

7.1	 30.51

	

20	 0930
9.6	 30.90

	

21	 1012
9.8	 30.70	 22	 1135	 6.8	 30.7^
9.2	 30.70	 27	 1355	 6.6	 31.11
9.8	 30.70	 28	 1412	 7.3	 31.0 1
10.2	 30.50

71:	
31.9

	

DEC. 4	 0906	
710.0	 30.70

10.4	 31.00
10.6	 31.40	

5	 0842

	

6
	

0915
	 98: 24 3;.:

	

8	 1115	 8.3	 37.7110.2	 331 
:Ag 	 7.4	 31.91

	

12	 1404
1100.46	 32.20	 13	 1545
0.6	 31.40	

7.2
	 tJ..?rg1

10.8	 31.90	 1:	 12	
:::	 2:86 1110.2	 31.50	 20	 0932
6.2	 30.4"10.6	 31.40	 21
	

1324
6.4	 30.6'10.2	 31.00

10.4	 30.70	 25	 1252	 1
77..63
	

31.9110.8	 31.40	 26	 1332
11.0	 31.90
10.8	 32.40	

27	 1418

	

29	 1458	 7421	 32..1

T	 5	 DATE	 TIME

0400 9.9 31.77
C900 11.3 31.31
0400 13.0 33.01
0400 14.0 32.14
0900 13.9 37.41
0400 11.3 33.34
0900 9.7 33.61
C900 11.5 33.5A
0100 13.1 33.11

12.5 33.1°
g4903g 11.9 33.17
0410 10.9 33.2R
0930 10.9 31.1A
1700 11.5 33.01
1330 11.5 32.91
1000 11.5 32.79
1200 12.2 32.44
1000
0200

12.9 3371:017
31.01

C900 13.7 31.61
0900 13.6 31.55
0900 14.4 31.90
C900 14.8 31.8'
0900 14.6 31.76
0900 14.5 31.59

00,3g(0)
12.5
13.2

32.51
37.71

0900 13.4 31.95
0900 13.1 31.67
0900 12.8 31.64

C4gg
11.6
10.8

31.84
32.74

CZOg 111.54 33 ?7.9r141
C900 17.0 37.34
C400 11.9 37.17
0900 12.2 31.8A

f9,12
12.0
11.9

31.71
31.71

0900 12.4 31.26

	

11.4	 30.13	 AUG. 22

	

12.0	 28.62	 25

	

12.6	 31.26	 26

	

12.4	 31.26	 28

	

11.0	 31.43	 29

	

12.0	 32.11	 5E2. 2

	

13.0	 31.04	 3

	

13.4	 30.09	 9

	

13.6	 30.29	 10

	

15.8	 27.0
1;

	

14.7	 29.11

	

13.3	 30.97	 17
	12.9	 31.63	 18

	

13.5	 31.37	 19

	

11.7	 32.48	 20

	

11.4	 32.49	 21

	

13.3	 31.69	 22

	

14.4	 31.04	 23

	

15.0	 29.72	 24

	

15.6	 28.73	 25

	

15.1	 29.58	 26

	

14.6	 30.08	 29

	

12.8	 31.76	 30

	

12.8	 31.82	 OCT. 1
2

11:: V1:r3 6

	

13.3	 32.05

	

14.0	 31.15	 A

	

14.2	 31.06	 9
	14.5	 29.79	 10

	

16.0	 28.54	
1(3.

	

15.9	 28.02

	

15.5	 26.4 17	15.9	 25.76

	

15.5	 25.14	 2?

	

13.4	 27.42	 23

	

14.0	 28.60	 24

	

15.7	 30.62	 25

	

15.5	 30.75

	

17.0	 31.49	 27
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21
22

1 4 0 0
0925

10.4
10.2

31.13
25.00

7
8

0064.----10.1
0900	 9.7

32.72
33.19

28
29

0900
0000

12.2
11.6

31.71
31.55

23 1 405 9.8 30.12 9 0900 9.8 33.18 30 0900 11.0 31.94
27 0810 10.2 31.63 10 0900 10.5 32.62 31 0900 12.2 31.76
28 0815 9.8 32.07 11 0900 10.8 32.75 NOV.	 1 '0900 12.4 31.91

APR.	 1 1145 10.8, 30.80 16 0900 14.8 29.82 4 0900 12.2 31.91
8 1610 11.2 31.45 18 0900 14.5 30.10 5 0900 13.0 31.96

11 0820 11.0 31.21 22 0900 10.0 33.48 7 0900 12.8 30.91
12 1000 10.8 30.81 23 0900 9.1 33.75 9 0900 12.0 30.74
13 1020 11.0 30.51 25 0900 9.2 33.69 11 0000 12.0 30.;5
14 1100 11.4 30.13 78 0900 12.9 32.07 12 0900 11.7 29.05
15 1125 11.0 30.85 29 0900 14.0 30.67 14 0900 11.7 ,	 37.'7
16
Is

1810
1400

11.0
11.2

30.79
31.17

30
31

0900
0900

11.8
12.0

33.37
33.42

11
18

0900
0900

11.2
11.2

32.76
37.41

22
23

0900
0900

12.4
11.6

29.02
30.42

AU A.	 I
2

0900
0900

11.8
11.5

33.5,1
33.74

19
20

0900
0900

13.9
13.9

32.7•
31.'1

24 0900 11.6 29.71 3 0900 12.5 32.74 24 0900 13.6 31.95
25 0900 11.6 30.55 4 0900 12.5 33.18 25 0900 13.3 31.11
28 0900 12.1 31.02 5 0900 13.0 33.28 25 0000 9.8 30.'t
29 0900 11.6 31.07 6 0900 10.5 33.28 DEC.	 1 0900 9.8 30.9;

MAY	 1
2

0900
0900

11.9
12.5

27.00
26.45

7
8

0900
0900

14.0
15.8

33.18
33.24

2
3

0900
0900

9.9
10.0

31.57
31.71

5 0900 12.6 26.72 9 0900 15.8 33.26 4 0900 11.4 31.096 0900 12.2 28.77 10 0900 14.9 33.22 5 0000 10.3 31.11
7 0900 12.0 30.88 11 0900 15.0 33.13 0900 10.4 31.75
8
9

,0900
0900

11.4
11.7

31.86
32.36

12
13

0900
0900

14.4
14.2

33.13
33.37

10
11

0900
0900

.11.1
10.3

31.79
31.17

12 0900 9.8 33.49 14 0900 15.1 33.37 17 0900 11.6 37.41
13 0900 11.0 31.19 18 0900 11.4 33.34 29 0900 10.6 29.^;
14 0900 11.2 30.14 21 0900 11.1 33.60 30 0900 10.7 28.79

CHARLESTON-1969
DATE TINE T S DATE TIME S DATE TIME S

JAN.	 2
3
4
6
7
8
9

10
13
14
15
16
17
18
20
21
22
24
27
30
31

FEB.	 3
4
5
6
7

11
13
14
19
22
27
28

MAR.	 3
4
5
7

12
13
14
17
18
19
20
21
24
31

APR.	 1
3
4
7
8

11
14
15
16
21
22

1042
1110
1138
1242
1337
1412
1500
1625
0810
0812
0839
09 4 6
1035
1229
1300
1410
1458
1655
0840
0937
1050
1206
1245
1320
1444
1512
0930
0825
0938
1345
1645
0810
0912
1120
1157
1143
1430
0814
0812
0830
1110
1150
1321
1451
1500
1650
1013
1106
1317
1335
1647
1647
0811
1110
1123
1150
1655
1715

9.7
10.1
10.2
10.9
9.5
9.7
9.5
9.7
9.2
9.1
9.3
9.2
9.1
9.2
9.3
9.4
8.3
7.4
7.6
7.4
8.3
8.5
8.2
8.7
8.7
8.4
9.0
8.9
9.1
9.9
9.5
9.0
9.2
9.4
9.5
9.5

10.6
8.9
8.9
9.1
9.9
9.9

10.1
9.9

11.6
11.2
10.9
10.6
10.6
10.4
12.1
11.4
11.2
11.0
11.9
11.0
12.2
11.3

30.20
30.80
29.60
30.20
25.40
29.60
29.70
30.20
30.20
29.60
30.20
30.00
29.30
30.50
31.10
31.30
27.70
26.40
30.70
29.50
31.20
30.00
29.30
30.20
30.20
30.10
27.40
30.20
30.20
26.90
30.80
30.80
30.00
29.00
30.80
30.00
30.40
31.50
31.60
31.50
31.60
30.90
30.70
31.70
25.30
28.40
31.30
31.50
11.70
31.20
79.00
30.10
31.10
31.70
28.40
31.10
30.00
31.10

MAy	 15
16
19
20
21
22
23
26
27
28
29

JUNE	 3
4
5
6
9

10
11
12
13
14
16
17
19
23
24
26
27
30

JULY	 1
2
3
7
8
9

10
11
14
15
16
17
18
22
23
24
25
28
29
30
31

AU G.	 I
4
5
6
7
8

11
12

0845
0845
0830
0815
0815
0815
0815
0830
0930
0850
0840
0845
0850
084 5
0832
0830
0905
0830
0823
0833
0845
0815
0830
0815
0900
0815
0900
0840
0845
0837
0815
0819
0810
0840
0812
0810
0835
0820
0820
0850
0835
0830
0825
0820
0841
0825
0802
0818
0825
0830
01940843
0917
0913
0807
0810
0918
0823
0815

11.3
12.7
11.7
12.0
11.7
10.9
10.2
11.5
12.1
13.0
14.1
11.8
10.9
11.5
12.2
12.6
12.1
13.4
13.5
13.5
13.9
13.5
12.7
12.7
12.6
13.7
15.0
14.6
16.2
14.2
11.5
12.0
12.3
13.8
13.6
13.6
14.6
14.4
13.7
13.3
12.2
11.5
11.5
11.6
11.7
11.8
12.8
12.2
11.8
9.7
9.6
9.6

10.4
11.6
13.2
13.0
13.6
12.6

27.80
29.70
31.50
30.10
30.40
30.50
32.30
32.00
31.50
30.50
27.40
31.90
32.50
31.10
31.60
31.20
31.30
29.40
29.40
26.00
29.30
31.60
31.50
29.20
31.50
30.70
30.00
27.40
27.70
29.70
32.40
32.30
31.90
30.00
29.50
30.40
29.40
30.50
30.90
31.50
32.60
32.80
32.60
31.70
31.90
32.40
31.50
31.50
32.10
33.20
33.20
33.10
33.30
32.70
32.50
32.80
31.50
32.40

SEP.	 0
10
11
15
16
19
19
22
26
29
30

OCT.	 1
2
3

7
9
9

10
13
14
15
16
17
20
21
22
23
24
27
29
29
30
31

NOV.	 3
5

7
10
12
13
14
17
19
19
20
21
24
25
26
28

DEC.	 1
2
3
4
S
8
9

0930
0915
0845
0806
1000
0815
0830
0850
1002
0958
0755
0753
0800
0910
0912
0900
0804
0808
0110
0925
0901
0805
0812
0805
0904
0905
0908
0806
0805
0904
0905
0902
0901
0908
0907
0910
0805
0906
0910
0803
0809
0907
0910
0908
0815
0910
OROS
0815
0906
0915
0915
0908
0910
0918
0925
0820
0906
0821

12.0
12.2
11.7
9.3
9.5

12.3
12.2
13.5
13.4
13.5
13.1
13.2
13.3
13.1'
11.8
12.7
12.6
13.1
12.2
11.2
10.1
13.9
10.7
11.2
11.1
11.2
11.8
11.7
11.5
11.7
11.7
11.9
12.2
12.2
12.1
11.4
11.7
11.8
11.4
11.0
11.9
10.4
10.2
10.4
10.4
10.2
10.6
10.3
9.7

10.1
9.2
9.2
9.6

11.2
9.5
9.9

10.0
9.8

12.11
37.51
37.5,
32.71
37.9",
37.11
31

32.4'
32.21
33•3l
32.91
32.11
32.7,
32.21
31.:1
31.41

31.01
31.61

32.71
37.11
31.91
31.9'
31.61
30.11
29.01
29.91
31.11
31.51
31.61
31.01
31.91
31.21
37.21
31 .41
31.51
29.11
30.71
30.51
31.11
32.71
31.41
31.91
37.01
31.51
31.11
31.11
31.31
31.91
37.01

*37.21
37.21
31.91
31.91
31.91
31.91
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10	 0804	 10.1	 3?.11
11	 0810	 10.8	 32.00
12	 0812	 11.4	 31.60
15	 0828	 10.5	 31.9n
1'	 0803	 10.9	 31.91
17	 0822	 10.8	 3I.90
19	 081)	 11.4	 31.6n
19	 0812	 11.2	 31.11
22	 0814	 11.1	 28.41
23	 0810	 10.6	 21.40
24	 0813	 9.7	 11.61
26	 0820	 9.4	 11.70
29	 0815	 9.4	 19.31
30	 0810	 9.4	 24.40

	

24	 0836	 11.1	 28.90

	

25	 0812	 11.1	 31.10

	

28	 0825	 12.2	 27.90

	

29	 0940	 12.1	 30.10

	

30	 0845	 11.7	 27.20
MAY	 1	 1320	 11.6	 32.50

	

2	 0830	 11.8	 27.00

	

5	 0815	 10.2	 30.10

	

6	 0840	 10.8	 32.10

	

7	 0825	 10.1	 32.10

	

8	 0830	 10.3	 33.20

	

9	 0820	 10.0	 32.00

	

12	 0824	 11.2	 30.70

	

13	 0835	 11.8	 30.50

	

14	 0830	 12.1	 28.00

	

14	 0827	 11.4	 32.90

	

15	 n815	 11.2	 32.70

	

19	 0923	 11.2	 37.80

	

20	 0940	 10.8	 32.90

	

21	 0935	 11.8	 32.90

	

75	 0805	 14.4	 32.00

	

26	 0 9 11	 12.6	 31.50

	

27	 0822	 13.3	 32.50

	

28	 0940	 12.6	 32.80

	

29	 0920	 10.9	 33.30

	

5E0. 2	 0828	 10.7	 33.10

	

3	 0820	 10.9	 32.80

	

4	 0810	 10.6	 33.20
0809	 9.8	 33.30S 

	

8	 0810	 11.7	 32.00

PORT ORFORD-I969
DATE	 TIME T 5 DATE TIME T 5 DATE TI"':

JAN. 2 1055 10.0 30.60 FEB. 23 1530 10.4 32.30 MAY 7 0945 9.4 33.00
3
4

1100
1200

10.2
10.2

30.00
30.90

25
27

1540
1530

10.5
10.4

32.20
32.30

8
9

0700
0730

9.2
9.2

33.6n
33.61

5 1330 10.4 31.20 MAR. 1 1300 10.2 32.10 10 1703 10.1 33.41
6 1430 10.6 31.40 2 1100 10.1 32.30 11 130) 10.0 31.10
7 1510 10.6 31.70 3 1200 10.2 32.30 13 13C) 9.9 32.9n
8
9

1530
1520

10.6
10.8

31.90
32.20

4
5

1440
1430

10.0
10.0

32.30
32.30

15
17

123)
12c)

10.1
10.2

33.11
33.00

10
11

1100
1055

10.6
10.9

32.70
32.70

6
7

1440
1400

10.0
10.0

32.10
32.10

18
19

1230
1100

10.6
10.8

33.20
33.1n

12 1450 10.9 31.00 8 1430 10.2 32.10 20 1203 10.8 33.20
13
14

1510
1440

10.0
9.8

31.60
30.90

10
12

1530
1600

10.1
10.2

31.80
32.10

21
22

1203
1203

11.0
11.2

33.21
31.21

15 1500 9.6 30.60 13 1500 10.1 32.30 25 1200 10.8 33.1n
16 1320 9.0 29.30 15 1500 10.6 32.20 JULY 1 1640 10.0 33.50
17 1335 9.0 30.30 16 1430 10.9 32.50 2 1505 11.5 34.00
19 1300 9.4 30.70 20 1000 11.2 32.20 3 1503 11.8 33.31
20 1240 9.5 31.40 22 1430 11.4 32.30 6 0703 8.7 33.50
21 1220 9.6 32.20 23 1100 11.8 32.70 7 0800 8.5 33.60
22 1200 9.6 32.20 25 1230 11.8 32.50 8 1903 8.7 33.70
23
24
25

1100
1040
1230

9.8
10.0
10.0

32.50
32460
32.60

26
27
28

1240
1130
1200

11.6
11.2
10.2

32.50
32.60
32.10

9
10
11

0900
2100
1200

7.5
10.5
10.3

33.71
33.30
33.50

26
27
28

1300
1400
1500

10.0
10.1
10.0

32.30
32.60
32.30

29
30
31

1200
1300
1430

10.0
10.2
10.2

32.10
32.30
31.60

13
15
17

1333
1433
1433

9.4
9.5
9.2

33.60
31.60
34.00

30 1630 10.1 32.10 APR. 1 1200 10.1 31.30 18 165) 9.7 31.90

FEB. 1
4

1300
1400

10.2
10.1

32.10
32.10

2
3

1100
1100

10.2
10.2

30.90
30.90

23
24

0703
0833

6.8
8.2

31.71
31.71

5
6

1500
1530

10.2
10.2

32.30
32.30

5
7

1000
1030

10.4
10.2

31.00
30.90

27
28

11'5
1233

9.7
9.6

33.60
33.30

7 1600 10.2 32.30 1040 10.1 30.90 29 123) 8.8 31.30
8
9

1440
1530

10.1
10.2

32.10
32.10

10
12

1200
1300

10.2
10.1

30.90
31.00

AUG. 1
2

1531
16C)

9.4
9.6

33.30
33.60

10
11

1400
1500

10.4
10.2

32.10
32.10

16
21

0800
1100

10.1
10.1

31.60
31.00

3	 1633
4	 1701

9.5
9.1

33.61
33.51

12 1530 10.2 32.10 24 1100 10.2 31.00 S	 1800 9.2 33.60

14
15

1600
1400

10.2
10.3

32.30
32.10

25
27

1200
1200

10.6
10.1

31.20
30.90

6
7

0700
0930

7.9
7.9

33.10
33.10

17
19

1600
1500

10.0
10.3

32.30
32.10

28
29

1100
1300

10.2
10.1

31.00
31.00

A
18

0933
1600

7.9
9.3

31.1n
31.90

20 1540 10.4 32.20 MAY 5 1200 9.8 37.30
21 1600 10.5 32.20 6 1730 9.6 32.70



19

CRESCENT CITY.	 CALIFORNIA-1969
DATE	 TIME	 T	 5 DATE TIME T S DATE TIME

JAN. 2 0940 9.2 28.00 APR. 14 0855 11.1 27.70 SEP. 30 1400 14.2 31.20
4 0910 9.4 27.60 16 1030 10.8 32.30 OCT. 3 1340 1240 33.71
6 1430 10.3 27.70 21 1150 12.0 31.50 5 1355 11.6 33.61

13 1345 8.4 22.90 22 1335 12.0 31.60 6 1330 11.6 33.11
14 0955 8.6 24.30 25 0930 11.1 29.10 7 1405 12.2 33.31
16 1035 8.6 24.00 29 0730 11.4 31.60 0 1305 12.5 32.51
18 1020 9.2 24.30 30 1235 11.1 32.00 11 1030 10.8 33.20
20 1230 8.6 25.90 MAy 1 0945 10.5 32.40 13 1235 11.4 33.70
22 1445 8.0 23.70 5 1210 9.7 34.00 14 1130 12.2 32.81
24 1445 7.0 20.90 7 1315 9.4 29.10 17 1210 12.2 31.51
28 1120 7.8 27.20 12 0650 11.6 23.30 19 0005 11.4 31.81
30 1450 7.8 27.70 14 1450 12.0 27.20 21 0830 12.0 33.70

FER. 1 0930 7.8 27.20 19 1305 14.4 27.10 23 1330 12.5 32.50
5 1000 8.0 28.40 21 1410 13.0 29.80 27 1035 12.2 32.11
6 1425 8.0 27.70 22 1140 12.8 27.60 29 1255 12.5 31.91

11 1445 10.0 24.10 26 1450 13.4 25.60 NOV. 2 1640 12.2 32.41
15 1220 8.6 27.50 29 0650 12.2 32.30 3 1420 12.2 37.40
16 1305 9.2 25.00 JUNE 1 1215 12.0 31.40 6 1515 12.5 29.71
17 1325 9.4 27.20 5 1140 13.9 29.30 1 0 1340 12.5 3?.5020 1020 9.7 32.30 9 1035 12.8 29.40 12 1605 '12.5 32.40
21 1525 10.3 31.00 10 0830 13.0 28.50 13 1425 12.5 37.71
25 0810 8.0 29.10 12 1250 15.3 28.00 14 1625 12.8 30.20
27 1405 8.9 27.10 16 1230 14.4 31.00 16 1355 12.0 32.10

MAR. 1 0905 9.2 30.50 18 1320 13.9 29.90 10 1345 11.1 32.41
3 1125 9.4 29.90 19 1205 13.9 29.00 21 0935 11.1 31.91
6 1335 9.7 32.00 24 0900 11.6 32.30 24 1005 10.6 37.01
8 1345 11.1 31.00 25 )330 12.0 32.50 27 0950 10.6 32.90

10 1610 10.3 31.50 28 0835 12.0 33.30 28 1010 10.3 37.81
13 1540 10.6 32.00 SEP. 2 1300 15.0 32.80 DEC. 2 1420 10.8 37.71
16 1325 10.3 31.00 5 0755 9.7 33.60 5 1510 10.2 32.51
17 1145 10.3 29.70 10 1205 12.8 32.90 8 0905 10.3 32.41
19 1515 11.1 29.90 11 0830 12.5 32.40 10 0935 10.0 31.91
21 1345 11.1 30.60 12 1020 12.8 31.90 15 1435 11.4 31.00
24 0900 9.4 32.80 15 0730 11.4 33.50 17 1400 11.4 27.70
26 0950 10.6 29.40 17 1225 12.8 32.30 21 0955 12.5 2901
30 1150 12.0 21.90 IR 1200 13.4 31.00 22 1320 11.6 24.90

APR. 2 1415 11.4 24.10 20 1355 14.4 31.20 24 1315 12.0 25.814 1255 10.8 28.00 22 1145 13.0 32.90 25 1305 11.1 23.41
6 1605 11.6 28.50 24 0820 12.8 32.70 30 1550 11.1 29.11
8 1345 11.6 29.90 25 1305 13.9 32.90

10 1430 12.2 30.60 26 1310 13.6 33.10

SEASIDE 1968
DATE TIME T S DATE TIME T S DATE TIME

JAN. 1 1200 9.5 27.70 FER. 14 1030 8.7 29.60 JUNE 22 2130 14.2 26.51
2 1315 9.4 27.90 15 1130 8.5 29.50 23 2220 13.7 27.41
4 1600 9.0 27.50 MAR. 1 1330 10.5 28.00 JULY	 1 1900 13.4 29.01
5 0500 8.8 27.50 2 1400 10.6 28.00 3 1800 14.9 27.81
6 0600 8.7 27.30 3 1430 10.8 27.90 10 1215 15.3 29.41
7 0700 8.5 27.10 4 1520 10.7 28.30 11 0115 16.4 25.70
8 0830 8.2 26.70 5 1600 10.6 28.30 15 1730 16.3 27.81
9 0900 8.1 27.00 6 1700 10.4 28.30 17 1900 17.2 27.81

10 0930 7.7 26.60 9 2130 11.3 28.30 18 1930 17.2 28.41
11 1030 7.6 26.10 10 2200 11.3 28.00 19 1900 16.3 31.30
17 1300 11.0 78.80 13 2359 11.0 27.50 20 14.9 29.31
19 1315 10.3 29.00 15 0100 11.0 27.90 21 2200 15.0 29.50
20 1430 10.6 29.00 16 0200 11.2 28.00 22 2130 12.1 31.11
22 0500 9.4 28.00 18 0300 11.1 27.80 23 2300 12.9 29.90
23 0600 8.6 27.10 21 0900 10.8 27.70 24 14.1 29.91
24 0700 8.3 27.10 22 0930 10.9 27.70 25 13.3 29.70
25 0800 8.2 27.10 23 1030 10.9 27.80 31 1700 14.4 30.51
26 0910 7.8 28.40 24 1100 11.0 27.90 AUG.	 1 1800 13.3 29.91
27 1030 8.0 28.00 29 0100 11.1 27.70 2 1900 14.2 28.41
2R 1130 7.9 28.20 MAy 1 0230 11.1 27.70 3 2000 14.9 29.30
29 1200 8.3 27.70 9 1030 11.0 30.30 13 1800 10.9
30 1240 8.3 28.00 19 2000 12.5 28.70 14 1830 14.3
31 1340 8.1 27.90 20 2130 12.8 28.80 15 1900 14.7

FEB. 1 1430 7.8 28.20 21 2200 13.0 28.40 16 2000 14.22 1500 8.1 28.10 22 2300 13.1 28.20 17 2030 14.3
3 1610 8.4 28.70 23 2330 13.1 28.10 18 2130 15.24 1500 8.9 28.80 27 2335 12.4 29.10 21 2230 15.6
8 0700 8.5 28.40 JUNE 4 2000 14.4 28.60 23 1150 14.8

10 0800 8.6 29.00 18 1930 15.9 25.60 26 1610 16.213 1000 8.4 29.00 19 2030 13.8 26.60



TEMPERATURE

MEAN.	 7.81	 8.36
MAX.	 8.90	 9,40
MIN.	 7.00	 7.00

RANGE	 1.90	 2.40

NC. CF CBS.	 10	 29

SALINITY

MEAN	 27.84 25,34

MAX.	 31.80 31.90

MIN.	 23.00	 8.60

RANGE	 8.80 23.30

NO. CF CBS.	 10	 29

JAN	 FEB	 MAR	 APR

SEASIDE-1069

TEMPERATURE

MEAN	 8.45	 9.01	 10.72

MAX.	 8.5n	 10.10	 11.70
MIN.	 8.40	 8.00	 9.90

RANGE	 .10	 2.10	 1.80

NC. OF CBS.	 2	 17	 23

SALINITY

MEAN
MAX.
MIN.
RANGE
NC. CF CBS.

30.75 28.36 30.26
30.90 31.20 31. 40
30.60 19.50 27.20

	

.30 11.70	 4.20

2	 17	 23

JAN	 FEB	 MAR	 APR

DEPCE RAY-1969

TEMPERATURE

TABLE III. MONTHLY MEAN TEMPERATURE AND SALINITY.

20

MAY JUN JUL AUG SEP CCT 90V DEC MEAN

10.68 13.86 12.00 11.94

14.00 15.50 14.00
9.00 11.80 12.20
5.00 3.70 1.70

30 29 3

31.05 30.94 31.77 30.71

34.90 33,00 37.40
0 26.30 31.40

34.90 6.70 1.00

25 29 3

MAY JUN JUL AUG SEP CCT 9CV DEC MEAN

JAN	 FEB	 MAR	 APR

UMATILLA REEF LIGNISHIP,WASHINGTCN..1969

TEMPERATURE

MEAN	 10.33
MAX.	 10.90
MIN.	 9.80
RANGE	 1.10
NC. CF CRS.	 13

SALINITY

MEAN	 29.07
MAX.	 30.60
MIN.	 28.40
RANGE	 2.20
NC. CF CRS.	 13

JAN	 FEB	 MAR	 APR

COLUM816, RIVER LIGHTSHIP-1969

11.94 14.90 15.76 15.01 13.92 13.3? 11.75 10. 4 1 12.35

13.40 16.70 1 8 .90 16.60 15.40 15.23 13.20 12.20

10.00 10.80 14.50 12.60 11.10 10.53 10.80 7..70

3.40 5.90 7.30 4.00 4.30 4.70 2.40 5.20

31 29 27 28 26 29 19 23

23.61 23.27 28.26 29.94 27.99 77.72 29.90 27.10

32.40 24.10 35.10 36.70 30.80 31.40 33.20

13.20 0.30 22.20 23.70 1 21.50 14.70

19.20 14.80 12.90 13.00 30.81 9.80 14.50

29 27 29 26 7 19 23

MAY JUN JUL AUG SEP CCT 4CV DEC MOAN

12.61 15.86 14.38 15.28 13.66 13.61 12.51 10.12 12.46

15.00 18.10 17.80 17.50 16.20 14.43 13 . 60 11.10

11.20 13.30 11.70 12.90 9.80 12.43 11 . 70 10.50

3.80 4,80 8.90 4.60 6.40 2.00 1.90 .90

21 25 30 25 17 R 7 9

79.46 24.28 30.02 31.12 32.08 31.05 33.91 31.46 29.9?

32.10 31. 3 0 31.70 32.90 33.30 31.73 32.10 32.20

24.10 19.30 22.40 29.90 00.60 29.03 30.30 30.90

8.00 13.00 11.10 4.00 2.70 2,73 2.10 1.30

21 25 30 25 17 8 7

MAY JUN ;JUL. AUG SEP CCT 9CV DEC MEAN

MEAN

MAX.
MIN.
RANGE
NO. CF CRS.

7.25	 7.58	 7.94	 9.50 10.80 11.20

8.20	 8.20	 6.40 10.60 11.40 11.20

6.80	 6.80	 7.00	 8.40 10.20 11.20

1.40	 1.40	 1.40	 2.20	 1.20	 0

20	 20	 21	 20	 20	 1

7.50

8.40
6.60
1.80

17

7.37	 5.64

9.40
5.90
2.60

16

MEAN	 32.05 31.90 31.84 31.11 31.48 31.70	
31.49 31.57 31.6

MAX.	 33.10 32.70 33.50 32.70 32.40 31.70 	
32.60 33.20

MIN.	 31.30 31.3n 30.60 30.10 30.40 31.70 	
30.50 29.60

RANGE	 1.80	 1.40	 2.40	 2.6n	 2.00	
0	 1.90	 3.60

NO. CF CBS.	 20	 20	 21	 20	 20	 1	 17	 16

	

JAN	 FIR	 MAR	 APR	 MAY	 JUN	 JUL	
AUG	 SEP	 OCT	 90v	 ofc mEAN

SEASIDE 1968

TEMPERATURE

MEAN	 8.71	 8.43 10.89	
12.38 14,40 14.01 14.38 	

12.02

MAX.	 11.00	 8.90 1100	 13.10 15. 90 1700 16.20

.N	 7.60	 7. 40 10.40	 11.00 13.70 12.10 10.90
MI 

	

0	 0	 .30
RANGE	 3.40	 1.16	 ,90	 2.10

NC. CF CBS.	 23	 9	 17	 8	
2.2 5
	

8.1
IS	

5 
12

SALI NI TY



NEWPORT-1969

JAN FEB MAR APR MAY JUN JUL AUG SEP CCT NOY DEC MEAN

TEMPERATURE

MEAN 8.62 9.27 9,83 11.35 11.98 14.09 12.26 13.1n 12.24 12.35 11.51 10.31 11.41
MAX.
MIN,
RANGE

10.10
7.00
3.10

11.5n
7.90
3.61

10.40
9.10
1.30

12.40
10.80
1.60

13.60
9.80
3.80

16.00
11.40
4.60

15.70
0.10
4.60

15.80
9.90
5.90

14.80
9.70
5.10

14.69
10.81
3,93

13.10
9.4n
3.21

10.7,
9.81
.91

NO. CF CRS. 15 11 17 15 19 25 20 21 18 21 15 11

SALINITY

MEAN 29.25 29.14 30.69 30.64 30.34 30.24 31.44 33.23 32.70 31.95 31.36 31.05 31.00
MAX. 31.42 31.85 32.33 31.49 13.49 32.49 31.75 33.77 33.60 32.91 32.41 32.43
MIN. 25.75 25.70 25.90 29.02 26.45 25.76 25.14 32.39 31.55 31.26 29.95 28.09
RANGE 5.67 6.15 6.43 2.43 7.04 6.74 8.61 1.39 2.04 1.65 2.47 4.34
NO. CF ORS. 15 13 16 15 19 25 20 21 18 21 15 11

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOY DEC MEAN

CHARLESTON-1969

TEMPERATURE

MEAN . 9.15 8.92 9,96 11.37 11.48 13.13 12.56 11.88 11.65 11.87 10.69 10.23 11.07
MAX. 10.90 9.90 11.60 12.20 14.10 16.20 14.60 14.40 13.50 13.33 12.10 11.41
MIN. 7.40 8.20 8,90 10.40 10.00 10.90 9.70 9.60 9.30 10.11 9.20 9.21
RANGE 3.50 1.70 2.70 1.80 4.10 5.30 4.90 4.80 4,20 3.29 2.90 2.21
NO. OF 085. 21 12 14 16 21 18 21 IA 16 23 17 21

SALINITY

MEAN 29.66 29.75 30.30 30.12 10.57 30.23 31.48 32.64 32.52 31.51 31.31 28.41 30.72
MAX. 31.30 30.90 31.60 31.50 33.20 32.50 31.20 33.30 33.30 32.91 32.20 32.21
MIN. 25.40 26.90 25.30 27.20 27.00 26.90 20.40 31.5n 32.20 29.53 28.30 11.61
RANGE 5.90 4.00 6.30 4.3n 6.20 5.60 1.90 1.80 1,10 . 3,43 3.90 20.61
NO. OF 085. 21 -12 14 16 21 18 21 18 15 23 17 21

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOY DEC MEAN

PORT CRFORD■1969

TEMPERATURE

MEAN 10.05 10.26 10.53 10.19 10.17 -606 8.87 9.92
MAX. 10.90 10.50 11.80 10.60 11.20 11.80 9.6n
MIN. 9.00 10.0n 10.00 10.10 9.20 6.80 7.90
RANGE 1.90 .50 1.80 .50 2.00 ' 5.00 1.70
NO. OF CBS. 27 19 23 15 16 18 9

SALINITY

MEAN 31.62 32.23 32.23 31.03 33.11 33.60 33.47 32.47
MAX. 32.70 32.30 32.70 31.60 33.60 ' 34.00 33.90
MIN. 29.30 32.10 31.60 30.90 32.30 33.30 33.1n
RANGE 3.40 .20 1.10 .70 1.30 .70 .80
NO. OF ORS. 27 19 23 15 16 18 9

JAN FEB MAR APR MAY JUN JUL AUG SEP CCT 40V DEC MEAN

CRESCENT CITY, CALIFCRNIA.1969

TEMPERATURE

MEAN 8.57 8.90 10.39 11.42 11.90 13.16 13.02 11.94 . 11.76 11.13 11.22
MAX. 10.30 10.30 12,00 12.20 14.40 15,30 15.00 12.53 12.90 12.50
MIN. 7.00 7.80 9.20 10.80 9.40 11.60 9.70 10.80 11.30 10.10
RANGE 3.30 2.50 2,80 1.40 5.00 3,70 5.30 1.70 2.50 2.5n
NO. OF 085. 12 11 13 12 10 11 14 14• 13 11

SALINITY

MEAN 25.33 27.89 30.18 79.74 28.84 30.42 32.61 32.76 32.10 29.09 29.90
MAX. 28.00 32.30 32.80 32.30 34.00 33.30 33.60 33.71 32.80 32.7n
MIN. 20.90 24.10 21,90 24.10 23.30 211.00 31.00 31.53 79.70 23.40
RANGE 7.10 8.20 10.90 8.20 10.70 5.30 2.60 2.20 3.10 9.30
NO. OF 085. 12 11 13 12 10 11 14 14 13 11

JAN FEB MAR APR MAY JUN JUL AUG SEP CCT -40V DEC MEAN

SEASIDE	 1968

SALINITY

MEAN
MAX.
MIN.
RANGE
NO. OF 045.

27.66
29.00
26.10
2.90

23

28.84
29.60
241.70
I.40

9

27.95
28.10
27,50

,90
17

28.69
30.30
27.70
2.6n

8

26.94
29.60
25,60
3,00

5

2A.74

30.50
24.41
5.10

15

79.20
29.90

n
29.90

1

24.29

21
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