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INTRODUCTION

This report presents temperature and salinity data observed during 1987 at shoreline stations along the United
States West Coast from the Strait of Juan de Fuca, Washington to La Jolla, California. The data consists of daily
temperature and salinity values when available, with means, ranges and standard deviations based on these observa-
tions.

Various agencies and individuals volunteer to make daily observations which are sent periodically to the
Scripps Institution of Oceanography, Marine Life Research Group, for the preparation of this data report and to
update the computer tapes of the historical shore data. The agencies are: National Oceanic and Atmospheric
Administration/National Ocean Survey (NOAA/NOS), Pacific Missile Test Center, Oregon State University,
University of California, California State University, California Department of Fish and Game, Point Reyes Bird
Observatory, Hopkins Marine Station, Los Angeles County, the cities of Santa Barbara, San Clemente, and Newport
Beach, California, Pacific Gas and Electric Company, and Scripps Institution of Oceanography of the University of
California at San Diego.

Annually, NOAA/NOS sends to Scripps Institution daily temperature and density values from four tide gauge
stations located at Neah Bay, Washington and Crescent City, Port San Luis and Santa Monica, California. Tem-
perature readings for those localities and Pacific Gas and Electric Company at Morro Bay, California are recorded
variously to 0.1°, 0.5°, or 1°F. Pacific Missile Test Center temperature readings at Point Mugu are recorded to
0.1°F. These Fahrenheit readings have been converted and are reported to the nearest 0.1°C. Temperatures from
Scripps’ cooperative stations and from Charleston, reporting to Oregon State University, are read to the nearest
0.1°C with calibrated thermometers except for Santa Cruz, which records temperatures from a thermistor to 0.1°C.
The observations are considered accurate to approximately +0.2°C.

Salinities from Scripps Pier, Balboa, S.E. Farallon Island, San Clemente, Bodega Bay, Granite Canyon and
Trinidad are obtained from sea water samples in special salinity bottles supplied by Scripps. Water samples are for-
warded to Scripps at the end of each month for salinity determination by inductive salinometer. Salinities are listed
to hundredths of a part per thousand. Values of maximum salinities may possibly be in error due to evaporation or
contamination of the sample in the bottles. Reported salinities exceeding 34%o may be due to faulty sampling tech-
niques. Salinities less than 30%o are due to local precipitation or fresh water runoff. Neither are representative of
offshore oceanic waters. As with previous reports in this series, all salinities higher than 34.9%o have been omitted.

The data presented is grouped in three periods: days 1 through 10, 11 through 20, and 21 through 31; the
mean is computed for each period. In this report some temperatures and salinities appeared to be higher than the
norm but not high enough for omission. These have been noted with a U and not included in any of the computa-
tions nor are they listed as the maximum for that year. The monthly means, maxima and minima are reported. Also
computed are yearly mean, maximum and minimum values for those stations with some observations for every
month of the year.

In addition to the data tabulated in this report, tables have been included that summarize, by station, the
monthly and annual temperature means and the monthly and annual temperature anomalies for 1987. Below each
station for which anomalies have been tabulated are shown the years over which data have been used in determining
the long term averages from which the anomalies have been calculated.



STATION DESCRIPTIONS

The paragraphs that follow provide information for the stations listed in this report. They are described in
geographical order as they occur from north to south.

Neah Bay, Washington 48°22.1'N, 124°37.0'W NOAA/NOS

This tide gauge station is located near Cape Flattery at the entrance to the Strait of Juan de Fuca.

Charleston, Oregon 43°20.7'N, 124°19.3'W Oregon Institute of Marine Biology,
. Oregon State University

Daily temperatures are collected at high tide from the OIMB pier in Coos Bay.

Crescent City, California 41°44, 7N, 124°11.8'W NOAA/NOS

This tide gauge station is located on the end of the Coast Guard Pier inside the harbor at Crescent City. The
harbor has a small entrance formed by two breakwaters. Temperatures at the tide gauge site and the water on the
beach outside the breakwater are nearly the same.

Trinidad Beach, California 41°03.6'N, 124°08.9'W Humboldt State University
Marine Laboratory

Trinidad Bay, California 41°03.3'N, 124°08.8'W

Humboldt State University operates a marine laboratory on this rocky headland. Temperatures are taken daily
off the fishing pier on the lee side or southeast side of the headland and on the beach on the northwest side of the
headland. In May 1977 the laboratory began collecting water samples in bottles supplied by Scripps, returning the
samples monthly for salinity determination by inductive salinometer. Due to the similarity of the salinities from the
coast and the bay, except during periods of large run-off, the bay salinities were discontinued May 31, 1979.

Bodega Bay, California 38°19.0'N, 123°04.3'W University of California Marine Laboratory

The Marine Biological Laboratory located at Horseshoe Cove takes daily water temperature and salinity sam-
ples at the intake pipe to their aquarium water system located in a deep rocky channel on the northern headland of
the cove. Since the water is deep and the headland steep and rocky, the temperatures are quite representative of the
coastal water., This station continues the coverage provided earlier by Sonoma Coast State Beach.

Farallon Islands, California 37°41.8'N, 122°59.9'W Point Reyes Bird Observatory

The islands are part of the Farallon Island National Wildlife Sanctuary. Personnel stationed on S.E. Farallon,
where the Coast Guard lighthouse is located, take daily temperature and salinity samples. Salinity samples are col-
lected in bottles supplied by Scripps and mailed back when the supply boat comes out to the island. The boat land-
ing on the southeast side of the island is steep and rocky, so the measurements are very represcntative of the oceanic
waters around the islands. Measurements are interrupted from time to time because of weather, personnel and sup-
ply problems caused by the islands’ location 26 miles west of the Golden Gate Bridge, where they catch the full
force of winter storms and the strong summer northwesters.



Sama Cruz, California 36°57.5'N, 122°01.0'W University of California, Santa Cruz

A buoy-gauge thermistor unit has been installed in the wharfmaster’s office with the thermistor located in a
protective pipe on a pier piling under the office. Maintenance of this wharf station is carried out by the Marine Biol-
ogy Department of the University of California, Santa Cruz.

Pacific Grove, California 36°37.3'N, 121°54.2'W Hopkins Marine Station

Hopkins Marine Station of Stanford University takes daily temperatures from a beach on the north side of
Point Cabrillo just north of their main laboratory buildings. The location is exposed to the northwest swell as it
sweeps past Point Pinos so is very representative of the coastal conditions on the south side of Monterey Bay.

Granite Canyon, California 36°25.9'N, 121°55'W Marine Resources Laboratory
California Department of Fish and Game

Personnel of the Marine Resources Laboratory of the California Department of Fish and Game take daily tem-
perature and salinity samples off the rocks near the water intake for the laboratory. The spring-summer upwelling
that is typical of the central California coast is well represented by this station; it is approximately 5 miles south of
the old Point Lobos South location.

Morro Bay, California 35°22.2'N, 120°51.6’'W Pacific Gas and Electric Company

The Pacific Gas and Electric Company has a major power generating plant located at the entrance to Morro
Bay’s harbor mouth. Temperatures are logged from the thermograph that monitors the cooling intake water for the
generators. Temperatures are recorded about 8 AM. every morning, which reduces the effect of tidal heating from
back-bay water. Since the discharge of hot water is outside the bay, the intake temperatures are quite representative
of those found in the southern end of Estero Bay. (The northern part of the bay is generally cooler. This condition
existed long before the power plant went in and was noted in earlier measurements made by Daniel Brown of SIO.)

Port San Luis, California 35°10.1'N, 120°45.1'W NOAA/NOS

This tide-gauge station is located on the old fishing pier in the northwest corner of the harbor. The old site
was on Avila recreational pier which was a better location. The new location is less subject to storm damage, par-
ticularly from the southeast winter gales. However, the counterclockwise circulation of current in the bay traps the
river run-off from San Luis Creek in the northwest corner of the bay behind the breakwater. Temperature is also
about 0.1°C warmer at the new site.

Santa Barbara, California 34°24.2'N, 119°41.6'W City of Santa Barbara

Personnel of the Harbor Department now take daily water temperatures off their boat dock instead of the
breakwater by the corner where it meets the beach. This is done every morning early before the sun heats up the
beach and so gives a representative temperature of the coastal water. Temperatures were formerly collected from
the harbormaster’s dock, but the configuration of the harbor changed, so the site was moved to the beach by the
breakwater.

Point Mugu, California 34°06'N, 119°05'W Pacific Missile Test Center

Personnel at the Pacific Missile Test Center have been recording weather observations continuously since
1946 and water temperatures since 1967. At the present time daily water temperatures are being recorded four
times a day from an electric thermistor at the end of a 300-foot pier. This is located at the beginning of a sub-
marine canyon in a lagoon open to the sea on three sides.



Point Dume, California 34°01.1'N, 118°49.5'W Los Angeles County

The Los Angeles County Lifeguards man the station at Zuma Beach County Park west of Point Dume. They
take daily water temperatures in the surf early every moming thus giving representative temperatures for this section
of the coast.

Santa Monica, California 34°00.5'N, 118°30.0'W NOAA/NOS

This tide-gauge station is located at the end of the Santa Monica pier near the harbormaster’s office.
Although located behind the breakwater, there is sufficient water flow to make this representative of the nearshore
waters,

Balboa, California 33°36'N, 117°54'W City of Newport Beach

The city lifeguards take daily temperature and salinity samples from the Newport Beach pier. Since these
samples are taken in deeper water, and not from the surf, they reflect coastal conditions accurately. The salinity is
affected during winter storms by run-off from the Santa Ana River mouth located only a mile or so up the beach
from the pier.

San Clemente, California 33°25'N, 117°37'W City of San Clemente

Personnel of the Department of Marine Safety take daily temperatures and salinity samples off the pier. This
station was established to take over the temperature monitoring on this section of the coast from the old Dana Point
and Doheny Beach stations. The new yacht harbor at Dana Point removed the Dana Point station, but the San
Clemente pier site is so similar that the long record for this area is still preserved.

La Jolla, California 32°52.0N, 117°15.5'W Scripps Institution of Oceanography
U.C. San Diego

Daily temperature and salinity measurements are made at the end of the Scripps Institution of Oceanography
pier. Two levels of measurement are made: surface and 5 meter or bottom. The temperatures at the end of Scripps
pier may fluctuate because of the presence of nearby Scripps Canyon and upwelling from it.

New state parks and new marine laboratories may be able to extend some of our coverage in the future. Many
of the participants are volunteers, people seriously interested in the sea at their doorstep, and it is to these people we
owe the success of this long-range program.
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1987 COASTAL SEA-SURFACE TEMPERATURE

MONTHLY AND YEARLY MEANS

Location Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Year
Necah Bay 809 834 942 1035 1090 11.79 1255 1321 1161 1040 1037 892 1050
Charleston 1065 1046 1060 11.10 1132 1179 1225 1079 1140 1083 1204 1125 1121
Crescent City 1159 1177 11.81 - 1320 1365 1441 1478 1517 1445 1422 1289 11.06 13.25
Trinidad Beach 1198 11.73 1140 11.53 1198 11.34 12,17 1204 1250 1269 12.97 12.62 12.08
Bodega Bay 1171 1160 1151 1127 1129 1097 1230 1411 1358 1412 1347 - -
FarallonIsland 1276 12,71 1209 1136 1249 1232 1297 1459 1491 1455 1459 1261 13.16
Santa Cruz 1262 1268 1299 1321 1398 1422 1510 1600 1634 1542 14.69 12.66 ,14'16
Pacific Grove 1252 1271 1279 1269 1357 13.66 1473 1599 1536 1507 14.53 12,72 13.86
Granite Canyon 12.85 12.59 1191 10.88 1203 11.30 11.71 1449 1329 1451 14.08 12.89 1271
Morro Bay 13.68 1359 13.15 1346 1454 1387 1472 1549 1560 1626 15.18 13.85 1445
Port San Luis 1256 12,69 1205 1219 1353 13.04 1350 14.62 1542 1561 14.79 1242 13.54
Santa me@ 1439 1441 13.56 - 1685 1641 17.73 17.72 1861 1864 16.74 1427 -
Point Mugu 1469 1395 1332 1447 1542 1485 1592 1630 1764 17.79 1670 14.62 1547
Point Dume 1480 1412 1404 1559 1709 1631 1749 1791 19,09 1841 1693 14.15 1633
Santa Monica 1452 1430 1423 1629 1877 1795 1888 2023 1979 1923 1722 13.84 17.11
Balboa 1524 1477 1438 1637 1778 17.26 1836 18.66 19.88 1870 17.83 1507 17.02
SanClemente 1403 1387 13.11 1562 1694 1680 1847 1874 19.67 1879 17.46 14.54 16.50
La Jolla 1493 1512 14.89 1736 - 1857 1823 1863 1995 20.69 1989 17.54 1496 17.56



1987 COASTAL SEA-SURFACE TEMPERATURE

ANOMALIES

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Neah Bay 079 092 132 115 035 030 081 1.63 023 -020 093 075 0.75
1935-87
Charleston 076 041 006 034 -014 .042 -0.19 -1.50 -1.03 -0.67 066 091 (-0.07)
1966-87
Crescent City 169 160 134 238 206 182 107 069 072 176 153 072 145
1933-87
Trinidad Beach  1.05 081 022 082 119 -006 006 -037 0.03 027 105 140 (0.54)
1975-87
Bodega Bay 059 027 055 099 124 019 087 200 096 145 106 - (0.92)
1957-87
FarallonIsland 093 0.84 042 0.15 122 064 073 165 130 102 169 036 091
192543, 55-87
Santa Cruz 073 046 069 085 104 038 027 066 109 093 155 044 (0.76)
1955-71, 80-87
Pacific Grove 060 060 050 023 084 023 082 191 102 120 156 035 0.82
1919-87 .
Granite Canyon* 0.74 064 063 022 125 -017 -037 168 0.0 152 118 048 0.66
1957-87 i
Morro Bay 122 107 089 126 182 022 041 069 098 207 159 098 (1.10)
1962-87
Port San Luis 004 -0.02 -034 -021 059 -095 -1.82 -123 -032 052 090 -047 -0.28
1945-87
Santa Barbara 090 0.64 -041 - 152 -040 0.15 -060 027 115 106 025 (041)
1955-87
Point Mugu 071 009 -013 153 186 024 044 -026 080 126 093 000 (0.62)
1967-87
Point Dume 073 027 017 139 230 007 015 -067 089 097 084 051 0.55
1957-87
Santa Monica 076 036 006 142 282 023 -045 025 049 138 129 -055 0.67
1946-87
Balboa .14 0.72 007 141 162 -033 -022 -063 130 086 155 011 0.63
1925-87
San Clemente* 0,17 -025 -126 038 040 -1.16 -066 -1.18 040 0.57 122 009 -0.11
1955-87
LaJolla 084 108 039 194 162 -0.19 -127 -080 125 187 125 008 0.67
1916-87

*

0

Recent data combined with older nearby records for historical means.

Incomplete year or historical mean of less than 30 years.
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