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INTRODUCTION

This report presents temperature and salinity data observed during 1989 at shoreline stations along
the United States West Coast from the Strait of Juan de Fuca, Washington to La Jolla, California. The
data consist of daily temperature and salinity values when available, with means, ranges and standard
deviations based on these observations. Densities have been calculated from the daily temperature and
salinitff measurements with the 1980 International Equation of State for seawater algorithms (UNESCO,
1981)" and are listed in the same format as the temperature and salinity data.

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

Daily temperature values from four tide gauge stations located at Neah Bay, Washington and Cres-
cent City, Port San Luis and Santa Monica, Califonia are sent to SIO by NOAA/NOS annually. 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. Charleston, Oregon, Bodega Bay, Pacific Grove, Granite Canyon
and Santa Barbara record temperature to the nearest 0.1°C on calibrated standard or electronic digital
thermometers. Trinidad and S.E. Farallon Island generally record temperature to 0.1°C on standard
immersion thermometers. San Clemente and La Jolla record temperature to 0.1°F from calibrated digital
thermometers. Balboa usually reports temperature from a thermistor to the nearest 0.5°F. Santa Cruz
records temperature to 0.1°C from a thermistor. Fahrenheit readings have been converted and are
reported to the nearest 0.1°C. With the exception of those values reported to the nearest 1°F, the observa-
tions are considered accurate to approximately +0.2°C in most instances. The temperatures are usually
reported with little attempt to screen or eliminate observer errors. However, occasional suspect extreme
values may be noted with a "U" after the temperature.

Salinities from Trinidad Beach, Bodega Bay, S.E. Farallon Island, Granite Canyon, Balboa, San
Clemente, and Scripps Pier are obtained from analyses of sea water samples collected in special salinity
bottles supplied by Scripps. Sea water samples are forwarded 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 techniques or to loosely
sealed sample bottles. Salinities less than 30%o are due to local precipitation or fresh water runoff, Nei-
ther are representative of offshore oceanic waters. All salinities higher than 34.5%o have been omiited.
Visibly contaminated samples or samples known to have been poorly sealed have also been omitted. A
few unusual salinities are noted with a "U" after the salinity to indicate that the salinity is believed to be
uncertain.

Densities are calculated for each day that has both a temperature and a salinity measurement. To
omit repetitive digits, the densities are listed in sigma-t units where sigma-t = (density - 1.0) x 1000. For
example, for a density of 1.02451 g/em®, sigma-t = 24.51. Because of the high sensitivity of salinometer
derived salinities, the computed densities are considered to be more accurate than densities derived from
field hydrometer measurements. The densities have not been reduced to a standard temperature (such as
15°C). They have been calculated from the observed values so as to reflect the actual coastal conditions.
Wherever either the temperature or salinity have been flagged as questionable, a "U" will also appear after
the sigma-t value.

! UNESCO, 1981. Background papers and supporting data on the Intemational Equation of State 1980. UNESCO
Technical Papers in Marine Science, No. 37.




A few calculations are presented below each month’s column of daily observations: one-third
month means, and monthly means, maximum and minimum values, range, and standard deviation. For
those stations with observations for every month of the year, the annual minimum, mean, and maximum
are also given. This annual mean has been derived by calculating the mean of the 12 monthly means and
‘ differs very slightly from an annual mean calculated by using the individual days of the year. Data
o flagged with a "U" are not included in any of these computations, nor are they listed as the extremes for
the month or year,

The 1989 monthly and annual coastal sea-surface temperature means are summarized on page 8. In
order to see how these means differed from "normal,” the anomalies from the station’s long-term means
have been calculated and are shown on the facing page. Listed below each station in this tabulation are
the years used in determining the long-term mean for that location.




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,
University of Oregon

Daily temperatures are collected at high tide from the OIMB pier in Coos Bay. These are also
reported to Oregon State University.

Crescent City, California 41°44.7'N, 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 Bay, California 41°03.3'N, 124°08.8'W . Marine Laboratory,
Humboldt State University

Trinidad Beach, California 41°03.6'N, 124°08.9W

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. Due to the similarity of the salinities from the coast and the bay, except
during periods of large run-off, salinity samples are collected from the beach only.

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

The Marine Biological Laboratory located at Horseshoe Cove takes daily water temperature and
salinity samples at the intake pipe to their aquarium water system located in a deep rocky channel on the
northemn headland of the cove. Since the water is deep and the headland steep and rocky, the tempera-
tures 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 Islands National Wildlife Refuge. Personnel stationed on S.E.
Farallon, where the Coast Guard lighthouse is located, take daily temperature and salinity samples. Salin-.
ity samples are collected in bottles supplied by Scripps and mailed back when the supply boat comes out
to the island. The boat landing on the southeast side of the island is steep and rocky, so the measurements
are very representative of the oceanic waters around the islands. Measurements are interrupted from time
to time because of weather, personnel and supply 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.



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

A buoy-gauge thermistor unit has been installed in the Santa FJruz Municipal Wharf w?arfmaster's
office with the thermistor located in a protective pipe on a pier piling under the office. Maintenance of
this station is carried out by the wharf crew of the City of Santa Cruz.

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

Hopkins Marine Station 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 o 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 Califomia Department of Fish and Game take
daily temperature 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 A.M. every moming, 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.

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

This tide-gauge station has been located on the old fishing pier in the northwest comer of the harbor
since 1972. The previous site was on Avila recreational pier which was a better location. The present
location is less subject to storm damage, particularly 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 comer 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 Waterfront Department now take daily water temperatures off their boat dock
instead of the breakwater by the comer 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. Tem-
peratures 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 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°30.0W 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°52.0'N, 117°15.5'W Scripps Institution of Oceanography,
- University of California, San Diego

Daily temperature and salinity measurements are made at the end of the Scripps Institution of
Oceanography pier by personnel from the Scripps Aquarium Museum. Two levels of measurement are
made: surface and 5 meter or bottom.

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



1989 COASTAL SEA-SURFACE TEMPERATURE

MONTHLY AND YEARLY MEANS

Location Jan Feb Mar Apr May Jun Juu Aug Sep Oct Nov Dec Year
Neah Bay 776 524 757 1025 11.84 1274 13.00 1213 11.58 1098 1020 891 10.18
Charleston 937 835 970 1123 11.68 1193 1314 1227 1141 1171 11.23 1024 11.02
Crescent City 945 9.66 1090 1313 1318 1377 1459 1576 1469 1347 1181 11.06 1262
Trinidad Beach 935 9.17 1055 1211 1147 1116 1212 1299 13.17 1244 1150 1214 1151
Bodega Bay 1000 975 1035 1153 10.82 11.03 1044 1230 13.84 1262 12.02 1150 1135
Farallon Islands 1097 1052 11.50 1232 11.55 11.17 1186 1329 1421 1348 1281 1287 1221
Santa Cruz 1081 1088 1232 1339 13.56 1402 14.83 1533 1543 1451 13.54 12.88 1346
Pacific Grove 1075 1089 1221 13,19 13.10 1349 1329 14.14 ‘14.01 13.52 1292 13.12 12.89
Granite Canyon 11.04 1086 1094 1142 1031 11.01 1066 1276 1239 1295 13.04 1372 1176
Morro Bay 1050 1157 11.89 1291 1279 1362 1432 1485 14.03 13.88 1323 1298 1305
Port San Luis 1046 1088 1133 1263 1161 1299 1505 1475 1532 1470 13.86 13.63 13.10
Santa Barbara 11.62 1219 1441 1507 1566 1761 1825 1811 17.00 17.24 16.00 1520 15.70
Point Dume 1207 1204 1371 1481 1436 1627 1836 17.01 1680 1694 1653 1561 1538
Santa Monica 1228 12.13 1513 17.39 17.57 1829 2075 20.16 19.31 18.69 1698 16.18 17.07
Balboa 1275 1285 1431 16.87 17.26 1824 2029 19.13 1831 18.12 17.57 1679 1687
San Clemente 1291 1321 1494 1758 17.51 1838 2028 2035 19.16 1842 17.74 1607 1721
La Jolla 12.78 13.12 1462 17.58 1749 1834 2013 21.01 1928 1891 17.08 15.80 17.18



1989 COASTAL SEA-SURFACE TEMPERATURE

ANOMALIES

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Neah Bay 044 -2,15 -053 1.02 122 120 122 052 020 036 073 072 041
1935-89
Charleston -0.50 -163 -0.79 047 021 -028 072 005 -092 017 -0.18 -0.10 (-0.23)
196689 '
Crescent City -045 -051 041 225 151 112 085 124 096 09 042 070 079
1933-89
Trinidad Beach -1.48 -160 -059 132 055 -0.28 -001 051 0.71 003 042 0.85 (-0.04)
1975-89
Bodega Bay -1.08 -152 -056 123 074 024 -097 015 1.19 -004 -0.36 -0.08 -0.09
1957-89
Farallon Islands -0.85 -131 -0.16 1.06 026 -050 -035 033 061 -005 -009 062 -0.04
1925-43, 55~-89
Santa Cruz -1.04 -128 000 098 059 017 000 -004 0.16 001 040 066 (0.05)
1955-71, 80-89
Pacific Grove -1.14 -1.19 -0.08 0.72 035 005 -061 004 -034 -034 -005 075 -0.15
1919-89
Granite Canyon -1.35 -126 -032 096 007 0.15 -0.88 018 -0.56 -0.10 022 1.13 (-0.19)
1971-89
Morro Bay -1.91 -092 -037 0.7 008 -0.03 -002 001 -057 -031 -0.32 015 (-0.29)
1962-89
Port San Luis*  -1.99 -1.78 -1.04 021 -126 -094 -026 -1.06 -0.38 -036 0.00 0.77 -0.68
1945-89
Santa Barbara -1.80 -156 039 052 030 080 064 -020 -127 -026 034 117 -0.07
1955~89
Point Dume -1.90 -1.75 -0.18 056 -039 010 094 -148 -131 -047 048 096 -0.37
1957-89
Santa Monica -144 -1,79 0950 241 156 059 143 018 000 082 106 173 062
1946-89
Balboa -1.33 -1.19 -0.02 185 109 066 166 -0.13 -026 026 129 1.81 047
1925-89
San Clemente*  -0.92 -090 052 222 095 045 1.07 045 -0.09 018 148 158 0.8
1955-89
LaJolla -128 -091 0.0 211 053 008 022 027 -0.16 0.88 0.79 092 028
1916-89

*

)

Incomplete year or historical mean of less than 30 years.

Recent data combined with older nearby records for historical means.
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