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Department of Fisheries and Oceans.

Data reports are not intended for general distribution and the contents must not
be referred to in other publications without prior written authorization from the
issuing establishment. The correct citation appears above the abstract of each report.
Data reports are abstracted in Aquatic Sciences and Fisheries Abstracts and indexed
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Data reports are produced regionally but are numbered nationally. Requests for
individual reports will be filled by the issuing establishment listed on the front cover
and title page. Out of stock reports will be supplied for a fee by commercial agents.

Regional and headquarters establishments of Ocean Science and Surveys ceased
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report number |, was initiated in January 1982,
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Les établissements des Sciences et levés océaniques dans les régions et a 'ad minis-
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1982, du Journal canadien des sciences halieutiques et aquaiiques. La série actuelle a
commencé avec la publication du rapport numéro | en janvier 1982.
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ABSTRACT

Tabata, S. and W.E. Weichselbaumer. 1992. An update of the statistics of hydrographic/
CTD data taken at Ocean Station P (May 1956-September 1990).
Can. Data Rep. Hydrogr. Ocean Sci. 107:75 pp.

A new set of statistics of hydrographic/CTD data, based on observations during May
1956 through September 1990 has been compiled. The previous set contains data taken at
Station P during August 1956 through June 1981. The present one includes data taken after
July 1981 as well as some obtained by U.S. agencies during May through July 1956. A
total of 146 stations has been added since July 1981.

As has been made for the previous compilation, the statistics (mean, standard
deviation, minimum and maximum values and number of observations) are presented in two
main groups. In one, values at each "standard" pressure level (0, 10, 20,..., 4200 decibars)
are provided; in the second, information on o,-surfaces, at intervals of 0.2 (25.0, 25.2,
25.4,..., 27.0) and at finer intervals for water at greater depths) is given, The water
properties and parameters considered are: temperature, salinity, dissolved oxygen content
(oxyty), depth, o,, specific volume anomaly, potential temperature, "potential” specific
volume anomaly, dynamic height (relative to the surface and to the 1000-decibar level),
potential energy (relative to the surface), sound speed and acceleration potential (relative to
the 1000-decibar surface). "Overall” statistics (using all data) and monthly statistics are
presented.

key words:  North Pacific Ocean, open-ocean time-series, hydrographic/CTD data, ocean
climatology.



RESUME

Tabata, S. and W.E. Weichselbaumer. 1992. An update of the statistics of
hydrographic/CTD data taken at Ocean Station P (May 1956-September 1990).
Can. Data Rep. Hydrogr. Ocean Sci. 107:75 pp.

Une nouvelle collection de statistiques des données hydrographiques (CTD), basée sur
les observations prises a 1a station P pendant la période de mai 1956 a septembre 1990, a été
compilée. La collection précédente inclut les données prises pendant la période aoit 1956 a
juin 1981. La collection présente inclut les données prises apres juillet 1981, comme aussi
les données obtenues par des agences américaines entre mail et juillet 1956. Au total, les
données de 146 stations ont été ajoutées depuis juillet 1981.

Comme ce fit le cas pour la compilation précédente, les statistiques (moyenne, écart
type, valeurs minimum et maximum, et nombre d’observations) sont présentées en deux
groupes. L’un donne les valeurs A chaque niveau de pression "standard" (0, 10, 20 ...,
4200 décibars). L’autre fournit des information sur les surfaces de o, a des intervalles de
0.2 unité (25.0, 25.2, 25.4 ..., 27.0) et & des intervalles plus rapprochés en eau plus
profonde. Les propriétés de 1’eau et les parametres considérés sont: température, salinité,
oxygene dissous, profondeur, température potentielle, anomalie spécifique de volume,
hauteur dynamique (relative a la surface et au niveau de 1000-décibars) énergie potentielle
(relative a la surface), vitesse du son, et potentiel d’accélération (relatif au niveau de
1000-décibars). Les statistiques globales (en utilisant toutes les données) et les valeurs
moyennes mensuelles, sont aussi présentées.

Mots-clés:  océan Pacifique Nord, séries chronologiques du milieu océanique, données
hydrographiques/CTD, climat océanique.
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INTRODUCTION

In recent years the importance of the oceans to global climatic changes has been
given much attention and consequently the study of the ocean climatology has received major
consideration in global climate studies. Interest in large-scale oceanographic events and
general ocean circulation is more widespread than ever before. This shift in interest has
necessitated the requirement for examining the ocean within a greater time frame. However,
long ocean time series data needed for such a study are not readily available. The sets of
data from Station P and Line P along with those from Station M for the Norwegian Sea, are
a few of the time series data of sufficient quality and of suitable length to be useful in
examining the variability of the oceans, if only for over a period of a few decades.

Ocean Station P (50°00’N, 145°00"W, depth 4220 metres - Figure 1) was operated
as an ocean weather station from 19 December, 1949 through 20 June, 1981. The first
oceanographic observation there, in the form of a bathythermograph cast, was made on
19 December, 1949 (Leipper et al., 1954). The oceanographic program at Station P and
Line P has undergone many changes since then as can be seen from a summary as shown in
Table 1.

In view of the importance of long ocean time series the observations at Station P and
Line P were continued, although at much less frequent intervals than in the past, after the
withdrawal of the weatherships in June 1981. The observations are carried out mainly by
the staff of the Institute of Ocean Sciences using, to a large measure, their own ships. The
present ship schedule permits only 3 to 4 cruises there per year.

The statistics of representative oceanographic data for Station P and Line P, based on
oceanographic observations made during August 1956 through June 1981 by the Canadian
weatherships, have been published previously (Tabata and Peart,1985a, 1985b, 1986). Since
then observations have continued there to this day (October 1991). The present report
comprises the statistics based on data collected during May 1956 through September 1990.

It is to be noted that the staff of the University of Washington made observations at Station
P during May, June and July 1956 (Scripps Institution of Oceanography of the University of
California, 1963). These data have also been utilised in the preparation of the statistics.
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Table 1 A summary of oceanographic programs at Station P and Line P
December 1949 Occupation of Station P began. Station operated by U.S. Weather Bureau

December 1950
July 1952

Tuly 1956

April 1959

March 1960
May 1960
February 1962
August 1964
April 1967
October 1967
January 1969

April 1969

April-October 1974

August 1974
August 1978
June 1981

August 1981

with vessels manned by U.S. Coast Guard. Bathythermograph casts started
immediately and continued until November 1950.

Occupation of Station P by Canadian weathership commenced.

Twice-daily bathythermograph casts initiated and continued to June 1981.
Oceanographic observations including hydrographic casts to maximum depth
of 1200 metres (m), plankton hauls, etc. commenced. They were
scheduled for one of the two weatherships and provide data through
alternate six-week periods. The maximum was increased to 2000 m later
but only in a few instances did the cast reach 2000 m during 1957 through
1959. However, one cast to 3000 m was recorded in 1957. Note that

University of Washington obtained hydrographic casts to maximum depth of
approximately 3500 m, 2500 m and 1000 m in May, June and July,

respectively.

Hydrographic casts at 5 stations along Line P initiated. However, a line of
stations here was occupied by CNAV Oshawa in January 1959.

Maximum depth of hydrographic casts at Station P increased to 4200 m.
Positions of Line P stations altered.

Number of stations along Line P increased to maximum of 10.

Two more stations added to Line P.

New weathership, CCGS Vancouver, replaced CCGS St. Catharines.
Second, new weathership, CCGS Quadra, replaced CCGS Stonetown.
Both weatherships commenced regular oceanographic observations,

Bissett-Berman STD used for the first time. From this time onward both
STD (or CTID), as well as hydrographic casts, were r.rde.

CSS Parizeau replaced CCGS Quadra while the latter was occupied with
GATE program.

Guildline CTD introduced to make observations.
Plessey STD (previously called Bissett-Berman STD) used for the last time.
Final series of observations made by the weathership (CCGS Quadra).

From this month onward observations continued at Station P and Line P at
intervals of 3-6 times per year. Number of stations along the line doubled.




DATA RECORD

The original physical oceanographic data, both raw and derived quantities, are kept
on file at the Institute of Ocean Sciences. Copies of these are archived at the Marine
Environmental Data Service Branch of Department of Fisheries and Oceans of Canada
(1202-200 Kent Street, Ottawa, Ontario, Canada, K1A OES6). Not all the data archived have
been used in the compilation of the statistics. Firstly, only the observations made within
30 kilometres (km) of the exact location (50 00'N, 145 00'W) were utilised. Secondly, data
determined by us to be of questionable quality have been removed from the set before
analysis. They were "edited" out during the initial stage of data-processing, that is, before
the data were processed for archiving. Such "erroneous" data may consist of, in the case of
hydrographic casts, values of temperature, salinity and dissolved oxygen content at depth
which exceeded 2 times the standard deviation of the corresponding cruise mean (determined
over observations during the 6-week period). When the period was short, say over few to
several days, values that exceeded 3 times the standard deviation of the corresponding long-
term mean were not considered. Usually, the errors were attributed to leaking sampling
bottles and were detected by use of the temperature-salinity-oxygen relationship. For CTD
casts deleted data would include values that suffered from a consistent shift in the
temperature/salinity distribution with depth. Such a shift was attributable to the drift in the
CTD system.

STATISTICS

The statistics presented here are the derived physical oceanographic data at each
"standard" pressure level (0, 10, 20, ..., 4200 decibars) and on selected o, surfaces at
0.2 intervals (24.0, 24.2, 24.4, ..., 27.4) and at smaller intervals for water at greater
depths. They are based on hydrographic and CTD data obtained at Station P during an
approximately 34-year period from May 1956 through September 1990. The properties and
parameters of water selected for compilation are: temperature, salinity, oxyty, o,, specific
volume anomaly, potential temperature, "potential” specific volume anomaly, dynamic
height relative to the surface, dynamic height relative to the 1000-decibar surface, potential
energy relative to the surface, sound speed, depth of o,-surfaces and acceleration potential
relative to the 1000-decibar surface. For each parameter the mean, standard deviation,
maximum and minimum values, and number of observations are tabulated.

Statistics based on all data (not on 12 mean monthly values), as well as those based
on data for each month, are presented. The abbreviations and units of variables used are
given in Table 2. Tables 3 and 4 show the statistics at standard pressures using all data and
data for each month, respectively. Tables 5 and 6 indicate the corresponding quantities on
o,-surfaces.

It is to be noted that for low o, values (<26.2) the statistics for water properties or
parameters using all data do not reflect the true statistical character of the water. The reason
for this is that during winter the upper layers of the ocean invariably attain a density
sufficiently high that water with g, less than 26.2 no longer exists.



Abbreviations and units

Table 2

CID conductivity-temperature-depth recorder formerly called salinity-
temperature-depth recorder (STD)

S.D. standard deviation

MAX maximum

MIN minimum

N number of observations

PRESS pressure, in decibars (db)

TEMPERATURE in Celcius

SALINITY in parts per thousand /oo

SIGMA T specific gravity anomaly = ¢, = (pr 59 - 1)10°, where p 1.5 = in-situ
specific gravity of seawater at pressure = O (i.e. at the sea surface)

OXYGEN oxyty or dissolved oxygen content, in mL L

SVA specific volume anomaly (10%5), in 10° mL gt

DEPTH in metres

THETA potential temperature, in °Celsius

SVA (THETA) specific volume anomaly based on potential temperature, in 10° mL gl

DELTA D dynamic height relative to sea surface, in J kg'! ¢ = Joules)

DELTA-DH dynamic height relative to 1000-db surface in J kg™!

POT. ENERGY potential energy relative to sea surface, in 108 ergs cm?

SOUND sound speed, in m s°!

ACC. POT. acceleration potential relative to 1000-db surface, in J kgl
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Table 3. Statistics of TEMPERATURE, SALINITY, SIGMA T, SVA, THETA,
SVA (THETA), DELTA D, POT. ENERGY, OXYGEN, SOUND and
DELTA-DH at standard pressures, using all data.
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Table 4. Statistics of TEMPERATURE, SALINITY, SIGMA T, SVA, THETA
SVA (THETA), DELTA D, PORT. ENERGY, OXYGEN, SOUND and
DELTA-DH at standard pressures, by month.
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Table 5. Statistics of TEMPERATURE, SALINITY, DEPTH, SVA, THETA,
SVA (THETA), DELTA D, POT. ENERGY, DELTA-DH, ACC. POT.,
OXYGEN and SOUND on o,-surfaces, using all data.
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Table 6. Statistics of TEMPERATURE, SALINITY, DEPTH, SVA, THETA,
SVA (THETA), DELTA D, POT. ENERGY, DELTA-DH, ACC. POT.,
OXYGEN and SOUND on o,-surfaces, by month.
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