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ABSTRACT

Tabata, S. and W.E. Weichselbaumer. 1992. An update of the statistics of oceanographic
data based on hydrographic/CTD casts made at Stations 1 through 6 along Line P during
January 1959 through September 1990. Can. Data Rep. Hydrogr. Ocean Sci. 108:317 pp.

A new set of statistics of hydrographic/CTD data, based on observations made at
Stations 1 through 6 along Line P during January 1959 through September 1990, has been
compiled. As has been the case 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 unit
(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, ¢,, 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 level). Overall statistics (using all data) and mean monthly
values are presented.

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

Tabata, S. and W.E. Weichselbaumer. 1992. An update of the statistics of oceanographic
data based on hydrographic/CTD casts made at Stations 1 through 6 during January 1959
through September 1990. Can. Data Rep. Hydrogr. Ocean Sci. 108:317 pp.

Une nouvelle collection de statistiques des données hydrographiques (CTD), basée sur
les observations prises aux stations 1 & 6 le long de la Ligne P pendant la période de janvier
1959 a septembre 1990, a été compilée.

Comme ce fiit 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 a des intervalles plus rapprochés en eau plus
profonde. Les propriétés de ’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 oceans from this standpoint has
received major consideration in global climate studies. This shift in emphasis has resulted in
the need for examining the ocean within a greater time frame than was done previously.
However, long ocean time-series data are not readily available except for a small number of
areas - Station P and Line P (between the Pacific coast of Canada and Station P) off the
Pacific coast of Canada, the CALCOFI lines of stations off California, in the Kuroshio
region off Japan, Station S off Bermuda and Station M in the Norwegian Sea.

Although bathythermograph observations were made at 2-hourly intervals or every
degree of longitude (approximately 72 kilometres) along Line P from July 1952 (Pacific
Oceanographic Group, 1957), regular oceanographic stations along Line P were not
established until January 1959. To date there is a little more than 30 years of oceanographic
data available for the Line. The 12 stations along Line are shown in Figure 1. The
program of observations for the Line has changed from time to time as indicated in Table 1.
It has been occupied at regular intervals of approximately 6 weeks while the weatherships
were in service; however, with their withdrawals in June 1981 it has been occupied at much
less interval, usually 3 to 4 times per year. Since this date the number of stations along the
Line for each cruise has doubled that of the previous period. Most of these stations lie
midway between those shown in Figure 1. It is of interest to note that while only data from
one cast were available for each station for November during the previous period, several
are accessible after June 1981.

The statistics of representative oceanographic data for Station P and Line P, based on
observations made during August 1956 through June 1981 by Canadian weatherships have
been published previously (Tabata and Peart, 1985a; 1985b; 1986). The updated statistics
for Station P (P26) were just recently published (Tabata and Weichselbaumer, 1992). The
present report contains an update of statistics for Stations 1 through 6 of the Line reported
earlier in 1985 (Tabata and Peart, 1985b).

DATA RECORD

The original physical oceanographic data, both raw and derived quantities, are kept
on file at the Institute of Ocean Sciences. A copy of the raw data is archived at the Marine
Environmental Data Services Branch of the Department of Fisheries and Oceans of Canada
(1202-200 Kent Street, Ottawa, Ontario, Canada, K1A 0E6). They are based on
hydrographic and CTD casts made along 6 stations on Line P during January 1959 through
September 1990. Not all the data archived have been used in the compilation of statistics.
Firstly, only the observations made within 15 kilometres of the designated positions
(Table 2) 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.
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 and 1000-decibar level, 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 mean
monthly values are presented. The abbreviations and units of variables used are given in
Table 3.

It is to be noted that for low o, values (<26.2) the statistics for water properties or
parameters using all data do not necessarily 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 less than 26.2 no longer exists.

Unlike the statistics derived for Station P data which are based on observations taken
regularly over the 34-year period, those for some of the stations along Line P are biased
because of gaps in their time-series record. For instance, there are no data available at
Stations 1 and 2 for 4 years (1960 through 1963). Very few data are available for the entire
Line during mid-1966 to mid-1968.

As mentioned earlier the number of stations along Line P has doubled since June
1981. With only 9 years of records the resulting statistics may not be meaningful. As a
result although they have been calculated and are available at the Institute they are not
published.
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Table. 1

A summary of oceanographic programs at Station P and Line P

December 1949

December 1950
July 1952

July 1956

April 1959

March 1959
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

Occupation of Station P began. Station operated by U.S. Weather Bureau
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 CTD), as well as hydrographic casts, were made.

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.




Table 2. Particulars of oceanographic stations along Line P

. Distance
Station Number Latitude Longitude Depth between
Remarks
old New ¢ 'N) ° 'W) (m) stations e
(km)
N R R I
1 P01 48 34.5 125 30.0 120 on continental shelf
32 km from nearest
37 shore
2 P02 48 36.0 126 00.0 114 on continental shelf
48 km from nearest
49 shore
3 Po4 48 39.0 126 40.0 1300 on continental slope
74 km from nearest
74 shore
4 P06 48 44.6 127 40.0 2500 edge of continental
slope 109 km from
73 nearest shore
5 P08 48 49.0 128 40.0 2440 154 km from nearest
147 shore
6 P12 48 58.2 130 40.0 3300 233 km from nearest
146 shore
7 P14 49 07.4 132 40.0 3275
145
8 P16 49 17.0 134 40.0 3550
145
9 P18 49 26.0 136 40.0 3775
145
10 P20 49 34.0 138 40.0 3890
144
11 P22 49 42.0 140 40.0 3880
144
12 P24 49 50.2 142 40.0 3910
167
P P26 50 00.0 145 00.0 4200 Station Papa




Table 3 Abbreviations and units

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 = o, = (o150 - 1)10%, where Pr,5.0 = io-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 g1

DEPTH in metres

THETA potential temperature, in °Celsius

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

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

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

POT. ENERGY potential energy relative to sea surface, in 10® ergs cm™

SOUND sound speed, in m s}

ACC. POT. acceleration potential relative to 1000-db surface, in J kg™l




Table 4, Statistics of TEMPERATURE, SALINITY, SIGMA T, SVA, THETA, SVA
(THETA), DELTA D, POT. ENERGY, OXYGEN and SOUND at standard
pressures, using all data, for Station 1 (PO1).
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Table 5. Statistics of TEMPERATURE, SALINITY, SIGMA T, SVA, THETA, SVA
(THETA), DELTA D, POT. ENERGY, OXYGEN and SOUND at standard
pressures, by month, for Station 1 (POL).



11

JANUARY 1956 to 1990

STATION MPO1

Table 5 :

SALINITY

TEMPERATURE

MIN

MIN

MEAN

MOMMAN—®

NOO—OO® OO
OTDNT O
ONNOOOT CC
DO ——ONNN
NN

SOOOWNM O O
MMM —v— 1N
NN NYT CC
CNONNONNMIM)
NI

| QWO OO

DN
oAV cCc
VTN

DO O
MO~ ANMOANN
NON—TNNONC
= ONONNMM)
Lop Lo Lp Top g L Top T 0

MMOMIMNANN—O®

— e

DNNNOW~— O O
DOONOFIINN

c
[(sllellallellallo] 0N

WOV~ OO
DO\

ONONT M) OO
=N O 0NN
Lepleploliole To)] o =it =

.......

MO OWEOW O
56933963/

88899888

N OOPOORANONS

[
L
1 d
a

OO

———

SVA

SIGMA T

MEAN

MIN

MEAN

PRESS

MMMOMMDNN—®

—— e

MOt oN 0o
....... / /
VYYOEVWVCC
SSSSSN -
CNONONONNONNN

OM—N W OO
NOONNMM CC
OO~
& MMINN

| DOMNNHINWOM O O

2219209VV
[Lalselerlel dntTe]
MMN——NN

67887869h
—WD—OONMNN C©
TFINONOM)—
MIMMMANNNN

MMMOMMDANN—O©

MMMV OO
O—=MNMTONN
OONNNMNONCC
MM O
NN

<+<+MMSTNW O O
— v O NN\
ANANNNNOO € ©
[TelTelTeT ol e ol o]
ONONONANNNN

OOOIFWNNN OO

DNSONNDS O
NSO
WDNMNOOMON C
< g DY
NN

SOORONONS
—ONMNDNOANN

———

SVA (THETA)

THETA

MEAN

MIN

MAX

MEAN

MMMMINMN—O

e

MMMTOWNN~ O 0
....... SN
WYWYWONHINM CC
NSNS O -
ANONONANANNN

©OANMWOWONW® © O
....... AY

NON——Nr—CC

OO FTNNN~

T FMIMMINN

WD—MMNWOM O O
ANM=DONO O\

65427486h
- ON—NN C
TNV OM—
MINMFINNNN

MMM —O

e

ONNTONE® 0 O
9999843//

WOMOE—© O O

L DD NN

©ONN—MWOM OO
=N —AOIN
DOOOMM C C

MOSONWRH) O
56932953/

88899888

N OOROONONS

(%2
L
1 d
a

—ONINNOND

——

POT. ENERGY

DELTA D

MIN

MEAN

MIN

S.D.

MEAN

[
2
L
1 d
a

MNMMMNN—O

—_———r——

D—OMNINY OO
0001372//

QNN OO
0001495//

OITONOWM 0O
QOO —NITONIN
[SISTSTOT N Y oY

QAN — O
OO® 13839/

MMM~

————————

DOODOO® OO
SONMODONN
OANNOMSO C C

DOOOOO® OO
S ONNTAONIN
S DNCC

OMNWWOWWN~ OO
DONN =D\
SMNONMO CC
OO

Or-ANNOOMNS® O
MMM N
SMOONNON C

SPOPONON®
—ANMNNONN

———

SOUND

OXYGEN

MIN

S.D.

S.D. MAX MIN

MEAN

PRESS

MMMMNN—O

—_————e—

DD O O
PSPSPSESESESSSNON
A A A A S S

————r————

PSS 0OMOM O O
Lol elssleiliels ol NS
gttt CcC

—_————r—r———

OHONNE® OO
SN
MMM CC

—MnnYT <t O
0000000000000000™
<ttt C

B ———e————

—,————-O©

OO0 O O
IOND—NOIONIN

OOPRONONS
—ANMVNONN

———




12

FEBRUARY 1956 to 1990

STATION MPO1

SALINITY

TEMPERATURE

S.D. MAX MIN

MEAN

MIN

S.D.

PRESS

<ttt HMONS

—_———————

MOWNOMWN~—N O
DN —00WNMNWN
OUNNOO—M C
ONUDMMMNN

~NMOQO—< O
OMNRNOEN
MO+ C
—— e CNONONENI)
MIMMMMMNN

<t <+t tMON®

———r—r—r—

OMNNr——M 0O
8627941@/

56666777

W —0 =N O
8@4@3346/
9@@@@@@8

——————————

VONNSMON— O
<+ ONWNW0TN
QOO C

———— ——

MOWOWANNMNOW O
23245438/

88888887

SOOOONONS
=N ONW

———

SVA

SIGMA T

P4

o

Sttt tMoON®

————r—r—

NN O
SN

Z| SISO C

MEAN

MIN

S.D.

MEAN

WOWO—NO~
ANANNNN— v~

81253918h
NNVWONT0 C
NNOWr— OO
Ot<EIIMMIN

OFTNNMIINNW O
80587721/
52346364
NNDMANNN

18952857h
—MONMNOMOY C
DN—=QDSIDNO
MIMMMIONNN~—

< <44t TMIONS

———r—r———

SN O
DD ™
<+ NN ©
NNt - 1)
NN

<TANNONNS O O
Q<O N
MMMMOOOM C
NNV OO
ONONONONONONNN

MO—000OY O

ON=MEOT O
N—=OMINOWOWO™N
<+ OOONT OO C
< <t < FUNDNW
ANONNANANNNN

N OOPOOONON®

%

04
a

=ONMDNONW

———

SVA (THETA)

THETA

MEAN

Z|

MIN

MAX

MEAN

<ttt TMIONS

e

79942525h
MOOMNOND ©
OORO—NMO
ANONNNN———

80913304”
DO WOWNONW® C
NNV OO~
0tEMMMMN

OtMFTNDMMN O
80587608/
52346363
MUDMANNMMM

17603584h
=IUMNNMN C
DM —NON;D
MIMMMNNN—

Sttt TMON®

————r—r—

DN N—OOS O
86279410/

56666777

N —0Q <N O
80493346/
90000008

———r—r—r—

NOVWORWOr—— O
+TONOUNNO0N
—eeOOO®— C

MOWOWN—WONY O
23245438/

88888887

) OPPOOINONG®

[
L)
o<
a

—ONMNNONDN

——r—

POT. ENERGY

DELTA D

MIN

x|

S.D. MAX MIN

MEAN

PRESS

Sttt TMON®

——————

R—DNNYT OO O
00013629/

OMNOMN~—S O
00014960/

AN~ O
OO AP
OO~ C

NN —00W) O
00013839/

G ¢4t HM0N®

[ lads o ToTodo T el
[SIngaplsler I T Iol NN
QNN

POPOOOO 0
SN—N—WOMO\
SNONONMM C

QUWAN—4®Y O
PODOOVDNN
SOONYFNOT C
O+

SO~ r——O<¢+O® O
O OWMIMNN
oMOMUNOM C

ORO/NONG
=ONMNNOND

———

SOUND

OXYGEN

MIN

MAX

S.D.

S.D. MAX MIN

MEAN

<ttt +EMIONG

————r———

DN NNON O
O
<+ttt C

————————————

SISO O
000000000000M 0™
<ttt <ttt C

———r—————r—

06938362”
Ul o i e lplho k- off =

DOR— NN O
0000 0000000000~
<ttt C
1

OIS

N CRORONONS

[
L
o
[«

=NMNNONW

———



13
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STATION MPO1

SALINITY

TEMPERATURE

MIN

S.D.

MIN

MAX

PRESS

VOOV O—O ¢
ANONANNNN~

+ONNOOO® U
NN OONE™N
MSMINWOMOO C
DN NN
NAMMMMMM

OO OONM+— T
DODNE — O
ANMONO00 ©
NN
Laplaploploplap p 0] 0

WOv-NOWN WO O

O— OO
<+t OMMT M
b lTel e rhfe d g el
=N
MMM

DOVWO—=OF
ONONNNNN~

N NWOMNM O
22223510/

77777777

NS O
11112095W
—————————n
———————

OO =D O
NOOTI0 O\
ROODON—rC

N0 ) v—v—v—
MMHNMNETOND

00000000000000M WO

OOPIONSNS
—ONMWNMNONN

———

SVA

SIGMA T

MEAN

S.D. MAX MIN

MEAN

WOOVWO—O T —
ANANNNNN~

32193938N
DNOOOMNDN C
WM
ANANNNN———

80928211h
OB — C
NN—OM—OM
DTN —

OMMNONNY—0 O
41280472/
86238248

<t <A<

©O—NONOMD
N ON—ONY00
<+ N— 00T OO
OMMMINN———

WOOVOVO~COt—
NONANANNN~

DODTRHNSG— O
OANSANMNMINEN
WNWONONOOM ©
ANANMMY ¢ <O
NN

O—OISIS—<< O
RONDOSUNOMN
OO ©
WDDNNNWOWOO
NN

—ONDHNETON O

IS OM—OISM)
DNOMNONO0
+TWNOO—OOTN
<+ < 4 ¢+ INNWOY
ONONONANNANNNN

N CROOONONS®

[
W
14
a

—ANMUVNON

———

SVA (THETA)

THETA

MEAN

MIN

MAX

MEAN

PRESS

WOYOO—~OtTr—
NN N

30834668N
DN ORNRWOMNO
0VONNNINN
ANANANNN~v——

69777580&
WNDHDONOD ©
NN—-QOM—OW©
DN —

otoonsd< o
41280352/
86238248

<+ <+MMmang

O 0000—
D—UNNS DN
<<t N—OMNWO
MMMMNN———

WOOVOVO—OF—
NN~

WDFTNWONDOMN O
22223519/

77777777

SR ONNO) O
11112094/
11111107
——————————

STOMONDIN O
NOXO TN~
SODODNr—r— C

DNDONSOO®
MMANMNTOND

0000000000000

DOOSRNONS®
—ONMWNNONW

———

POT. ENERGY

DELTA D

MIN

S.D.

MEAN

z

WOOVOOW Ot~
ANONANANNN—

O —ONNMN< O
00013616/

SMNOODWEN O
00124969/

SMODETNU) O
SO MMM
OOOOO®O—v+C

SANNNN—OON
OOO—MOMN—

DOOVPW—Ot—

ANONONNNN~

>

m

S.D.

MEAN

PRESS

COCOO® T

200
290
7
2
2
1
;

[ariainisinisining el
SMHONOOOON
SNOMOEW C

ONOW—r—DN®
DTS
OMODNNONYE

DOPDONONS
—AMNNONN

———

SOUND

OXYGEN

MIN

S.D.

MEAN

MAX MIN

S.D.

WOVOW—Ot—
ANONANANANN—

WNOVWVONOO® O
PSPSPSPSISES0000™N
AR AAS S S N

—————————

NN O
9999999@/
Sttt C

——————————

01075776h
<<t ©

SO —ANMN—®
000000000000000000
AR A AR S A A ¥

————————y—

e OO6®

MMM O 00 O
DWW\

DOPDONSNS
—ANMUNONWN

———

PRESS



14
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MAY 1956 to 1990
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JUNE 1956 to 1990
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Table 6. Statistics of TEMPERATURE, SALINITY, DEPTH, SVA, THETA, SVA
(THETA), DELTA D, POT. ENERGY, OXYGEN and SOUND on
o,-surfaces, using all data, for Station 1 (PO1).
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Table 7. Statistics of TEMPERATURE, SALINITY, DEPTH, SVA, THETA, SVA
(THETA), DELTA D, POT. ENERGY, OXYGEN and, SOUND on
o,-surfaces, by month, for Station 1 (P01).
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STATION MPO1 OCTOBER 1956 to 1990

DELTA D POT. ENERGY
SIGMA
-T. MAX MIN N MEAN S.D. MAX MIN N
22.60 n/a n/a n/a 0 n/a n/a n/o n/a [
22 .80 n&o n%a n%o 0 n%a n%o n/o n%a (%)
23.00 n/a n/a n/a 0 n/a n/a n/a n/a 0
23.20 n/a n/a n/a 2 n/a n/a n/a n/a ]
2%.40 n/a n/a n/a 0 n/a n/a n/a n/a ]
2 .68 aQ n/a n/o ) n/o n/a n/a n/a ]
23.8 n/a n/a n/a 7] néa n/a n/a n/a 7]
24.00 n/a n/a n/o 1 .82 n/o n/a n/a 1
24.20 . a n/a n/a 1 .06 n4o n/a néo 1
24 .40 . 4313 1.000 . 350 2 .07 .078 13 .02 2
24 .60 . .5693 1.390 . 039 5 .09 .108 .26 .00 5
24 .80 . .4278 1.510 .370 7 .10 . 106 .30 .02 7
25.00 . .4110 1.630 .490 8 12 112 .35 .04 8
25.20 . .4602 1.740 .030 10 .14 . 124 .41 .00 10
25.40 1. .4769 1.940 .210 10 .19 . 153 .52 .01 10
25.60 1. .5307 2.200 . 320 11 .24 .193 .68 .02 11
25.80 1. .9024 2.330 .530 11 .32 .206 .77 .05 11
26.00 1. .5340 2.680 .670 11 .46 .262 1.06 .09 11
26.20 1. .5531 2.899 1.180 8 .57 . 323 1.26 .24 8
26.40 1. .2256 1.990 1.490 4 .60 .136 .74 .46 4
26.60 2. a n/a n/a 1 1.24 n/a n/a n/a 1
OXYGEN SOUND

SIGMA

-T. MAX MIN N MEAN S.D. MAX MIN N
22.60 n/a n/a n/a 4] n/a n/a n/a n/a (4}
22.80 n%o n%o n%a 0 n%o n%o n%o n%a 0
23.00 n/a n/a n/a 0 n/a n/a n/a n/a 0
23.20 n/a n/a n/a 2 n/a n/a n/a n/a %]
23.40 n/a n/a n/a 0 n/a n/a n/a n/a 0
23.60 n/a n/a n/a %] n/a n/a n/a n/a %]
23.80 n/a n/a n/a %] néo n/a n/a n/a %]
24.00 n/a n/a n/a 0 1450 n/a n/a n/a 1
24.20 n/a n/a n/a %] 1488 n/a n/a n/a 1
24.40 n/a n/a n/a 7] 1489 2.1 1450 487 2
24.60 n/a n/a n/a 0 1487 2.2 490 1485 5
24 .80 n/a n/a n/a %] 1487 3.1 1493 1484 7
25.00 n/a n/a n/a 2 1486 2.6 491 483 8
25.20 n/a n/a n/a %] 1485 2.4 489 481 10
25.40 n/a n/a n/a 7] 1484 2.4 488 480 10
25.60 n/a n/a n/a 2 1482 1.9 486 480 11
25.80 n/a n/a n/a 0 1481 1.3 1483 479 11
26.00 n/a n/a n/a ) 1480 1.3 1482 1479 11
26.20 n/a n/a n/a 9 1480 .8 1481 1479 8
2640 n/a n/a n7/a ) 1479 1.0 480 478 4
6.60 n/a n/a n/a 0 1479 n/a n/a n/a 1
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1956 to 1990
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STATION MPO1 NOVEMBER 1956 to 1990

SIGMA DELTA D POT. ENERGY

=T, S.D __MAX MIN N MEAN S.D. MAX N
2.69 n/a n/a n/a Q n/a n/a n/a [
%2.80 n%o n&o n%o 9 n%o n%o n/o (4]
23.00 n/a n/a n/a ] n/a n/a n/a 2
23.20 n/a n/a n/a Q n/a n/a n/a 7]
23.40 n/a n/a n/a ] n/a n/a n/a 0
23.60 n/a n/a n/a %] n/a n/a n/a 7]
23.80 . n/a n/a n/o 1 .21 n/a n/a 1
24 .00 .310 40 néa n/a 1 .01 n/a n/a 1
24 .29 .685 L4172 . 980 .350 2 .07 .78 .13 2
24 .40 1.475 1.2374 2.350 .600 2 .40 .488 .74 . 2
24 .69 1.970 . 4596 2.510 1.449 4 .57 .248 .95 .28 4
24 .80 2.287 1.1521 3.460 .520 6 .91 .674 1.79 . 6
25.09 2.188 1.1815 3.670 .740 8 .89 .766 2.02 .89 8
25.20 2.459 1.1958 3.800 .840 8 1.09 .840 2.16 .1 8
25.40 2.483 1.2443 4.020 .919 7 1.13 .952 2.45 13 7
25.60 2.114 .9147 3.530 1.909 5 .79 .580 1.73 .16 5
25.80 2.028 .6217 2.580 1.180 4 .75 .393 1.12 .23 4
26.00 2.913 .70186 2.630 1.2509 3 .75 .468 1.19 .26 3
%g.%g %.%3% 7 34 2.890 1.390 ? 1.%% .599 1.?6 .}1 ?

. . a n/a n/a . n/a n/a n/a
26.60 n;o /a n/a n/a 0 n/a n/a n/a n/a 7]
OXYGEN SOUND

SIGMA

-T. S.D MAX MIN N MEAN S.D. MAX N
22. n/a n/a n/a 9 n/a n/a n/a (4]
22. n%a n&a n%o Q n%a n%o n%a 9
23. n/a n/a n/a Q n/a n/a n/a 7]
23. n/a n/a n/a Q n/a n/a n/a Q
23. n/a n/a n/a %) n/a n/a n/a %]
23. n/a n/a n/a Q n/a n/a n/a 7]
23.80 n/a n/a n/a 0 488 n/a n/a 1
24.900 n/a n/a n/a 0 489 n/a n/a 1
24.20 n/a n/a n/a ] 491 2°.1 1492 1 2
24 .40 n/a n/a n/a ] 491 1.4 1492 1 2
24.60 n/a n/a n/a 0 493 2.4 496 4
24.80 n/a n/a n/a ] 491 2.8 496 6
25.00 n/a n/a n/a Q 1487 4.9 494 8
25.20 n/a n/a n/a %] 486 3.7 492 8
25.490 n/a n/a n/a (4 485 3.1 490 1 7
25.60 n/a n/a n/o ) 483 .9 484 1 5
25.89 n/a n/a n/a Q 483 1.0 483 4
26.00 n/a n/a n/a 0 482 1.5 1483 3
%g.%g n%o n%a n%a 8 13} 1/7 1482 ?

. n/a n/a n/a n/a n/a
26.690 n/a n/a n/a %] n/a n/a n/a 7]
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DECEMBER 1956 to 1990
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STATION MPO1

50

DECEMBER

1956 to 1990

DELTA D POT.
SIGMA
~T. S.D MAX MIN N MEAN S.D N
22.60 n/a n/a n/a (4} n/a n/a e
22.80 n%o n%o n%o 7} n%a n%a %]
23.00 n/a n/a n/a %] n/a n/a %]
23.20 n/a n/a n/a 0 n/a n/a ]
23.40 n/a n/a n/a 2 n/a n/a 0
23.60 n/a n/o n/a 0 néo n/a %]
%3.80 n/a n/a n/a 1 .00 n/a 1
4.00 n/a n/a n/a 1 .01 n/a 1
24.20 . néo n/a n/a 1 .02 n/a 1
24 .40 . .2021 .950 . 190 4 .02 .017 . B4 4
24 .60 . L4503 1.470 . 360 5 .12 .11; . 5
24 .80 1. .8812 2.650 .470 6 .26 .38 1.01 6
25.00 1. .8023 3.150 .750 7 .46 .461 1.44 7
25.20 1. . 3744 2.140 1.040 6 .45 .178 .67 6
25.40 1. .4300 2.549 1.260 6 .58 .248 .97 6
25.60 2. .4067 2.850 1.740 6 .78 .280 1.24 6
25.80 2. .3038 %.600 1.940 5 .87 .239 1.15 5
26.00 2. . 1609 .610 2.290 3 1.02 .150 1.17 3
%g.%g n/a :%o n;a 8 n%c n%a n%a 8
. n/a a n/a n/a n/a n/a
26.60 n/a n/a n/a %] n/a n/a n/a %]
OXYGEN SOUND

SIGMA

1. S.D. MAX MIN N MEAN S.D N
22.60 n/a n/a n/a 0 n/a n/a e
22.80 n%o n%o n%a Q n%a n&a 0
23.00 n/a n/a n/a 0 n/a n/a 0
23.20 n/a n/a n/a 0 n/a n/a 0
23.40 n/a n/a n/a ] n/a n/a 7]
23.60 n/a n/a n/a 7] a n/a %]
23.80 n/a n/a n/a 0 485 n/a 1
24.00 n/a n/a n/a %] 1485 n/a 1
24.20 n/a n/a n/a 0 484 n/a n 1
24 .40 n/a n/a n/a 0 1485 5.0 1 14 4
24.60 n/a n/a n/a 7] 487 4.6 1 1483 5
24.80 n/a n/a n/a 2 485 3.2 1 1480 6
25.00 n/a n/a n/a %] 1485 2.9 1 1479 7
25.20 n/a n/a n/a 0 484 2.8 1 1479 6
25.40 n/a n/a n/a %] 483 2.3 1 1480 6
25.60 n/a n/a n/a 9 483 2.1 1 1481 6
%5.80 n/a n/a n/a 0 482 1.3 1 1481 5
6.80 n/a n/a n/a %] 1481 .6 1 1480 3
26.20 n/a n/a n/a 0 aQ n/a n/a 9
26.40 n/a n/a n/a %] n/a n/a n/a 9
26.60 n/a n/a n/a %] n/a n/a n/a %]
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Table 8. As in Table 4, for Station 2 (P(02).



1956 to 1990

SALINITY
S.D.

MEAN
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Table 9. As in Table §, for Station 2 (P02).
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Table 10. As in Table 6, for Station 2 (P02).
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Table 11. As in Table 7, for Station 2 (PQ2).
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STATION MPB82

SALINITY

TEMPERATURE

MIN

__MAX

MEAN

Z| OO~ MDYV

———r—vr—v—

0 00000 00¢tONONNOON IO — O

ANRNNNNNNNSE O~ — O — MO N

CCCCCCCCOOOONTONONTOC
—— = NN
e D T T et

000000 00QYNO—IN—INOWEN— O

/7097777380275559557/

CCCCCCCCONNOVNDNO—MNMN C
QNN MY
MMM

S.D
n
n,
n
n
n
n
n
n
Q
)
5
1
%}
4
1
8
6
4
2
3
n

O O 0 0 0 OMMMOWNNEDNDNOMNIMW
NSNS = 00N 000 QD N — @ — M)
£ €€ €€ CMIN0n—NFOND—MNNG
v — CNONOIONCNENMMIM )
D T o R L T T L T T

OOORROO——MNNVVOOOOCOOWN—

———————

O 0 00000 OM—ONDFHNMNN—O O

1/700777788517418532Q/

SIGMA

J| ccccecec

S.D. MAX

MEAN

=T

099988877777

0 0 0 0 00 0 00NOOUUYTETINM—INN O
/7007777554755815075/
CCCCCCECE + » » « » 6 2 o » v o«
222110998877

———————v—

0 0 0000 0O00NNNENT— MO0+~ 0
/7097777874899953582/
CCCCCCCCOr—ONONETMIN—C

0 0 U O O O QOANMNOOWN NS —IDN

NSNS0 OO 09 ONNNS
cccccc

e © OO

—rr—

OO0V OOOPOOOOOOOS

JOUONTONONTONONITONONTO

NN ¢ 9 ¢ FDNDNDINWO OO
NN OO OO ENON NN

SVA

DEPTH

SIGMA

S.D.

ZIOOOOOO —MNDOVOOOOORUN—

————r—r—

00 D 0 000 OROOANDAN—NEN O

//////// ............ /

CCCCCCCCAMINONDD—NMT C
MSDMD— NN W
MIMMMANNNNNN—~—

MIN

00 0D 0000 oNETITNNWOONOM O

//////// ............ /

CCCCCCCOMITINONDRO—NTID C
MUOM—ONNT NO W
SOOI NNNNN— —

MAX

O 0 00 000 0OETHTNNN—MMNMD O
/7000977ﬁ22222222222/
ccccccococ

S.D.

0O 00 00 0OMANO—Or@r—NNTNOOON
NONNNNDN s e e e e e e e s
CCCCCCrAMITNONDNO—NMTO
— NN — NN T NSO
SN NNNNNN = ——

MEAN

Z| OO —MNVOVOOROOOVN—

——————

Z| OO0 00000 OANMNOD——OUNIOONROO® 0
[l sttt N — NN
¥ cccceccc c

O 0 000 00O0ORHOONO—ONN—— O
/7077777ﬁ2334555799@/
[l ol ol off off o o o

MAX

O O 0 0 00 0 OO ANOMONWOND
//////// ............ /
CCCCCCCCONO—NN—ANMNIN C

——r—r e

0 0 0 0 0 0T OOt aANNOST ¢

/77777ﬁ11112223456685
ccccee

MEAN

(SIS TTN I s I T Ts s I T T T T T T T
JOONONTWOOONTONONTONONTWO
ANNMMMMM Y 4 4 S TNNNNNYV O WO
NN NN NN NN

-1

THETA

SVA (THETA)

SIGMA
=T1.

S.D.

Z| OO OO+ r—MINVUVOROROOON —

T 0 0 0.0 O O OONOOINHIT DHONOM O

//////// ............ /

CCCCCCCCOONTNNTTOOOM C
ONM— NN — DO
MM NNNNNN——

MIN

O 0 0 0 T U 0 CNNWOINWONDINDIDNION O

//////// ............ /

CCCCCCCCNMYINONDNO—NM
MM~ ONNMHNSOW0
I NN NN N =

MAX

0 0 000 00 00—0O¢MUOMNONMN—® O
MMMWWW7733932627417Q/

© 0 0 0 O SiOMIN MO — DOt ¢
////// ...............
CCCCCCORO—MTNNNON—NMT
— NN — AN — OO
<+ PN~ ——

MEAN

Z OO0 ~MNVWERCOOROW—

————————

0 0 0 0 00 0 OM=CNNOTNIMNNOO O

/777777768517418532@/
CCCCCELE « « o v ¢« = s o s o

099988877777

MIN

00 00 00000 ITINN—¢— O
NN N NN N o TTo R Vo lels o LogTols I lTo N

ccccccec
ANANN—— O NN M

———v———r—

MAX

[ 0,00 0.0 0 0 O —MNNMN ¢ —00 O
| CCCCCCC CO—ONONTMINrrC

OINNNININNNNNWOO 9 OO DN MO0
)

Z) © 0 00 0 oT™O0aNOOT 4O ™
LN NN OO =N T T OMNDNS®
Wnnnnnn

—— e QOO OO

——rrerr—

OO0 PPOODOIOOORPOOSD
ONONFTWINONFOWDNONFOOONEW
NANMMMMM Y ¢ g 9 ¢ INIDINNNW OO
NN NN ONONONON NN




89

OCTOBER 1956 to 1990
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STATION MPO2 NOVEMBER 1956 to 19990

SIGMA DELTA D POT. ENERGY
=T, MEAN S.D. MAX MIN N MEAN S.D. MAX N
22 .60 n/a n/a n/a n/a (%} n/a n/a n/a (4]
22.80 n%o n%o n%o n%o (2} n%o n%o n%o (4}
23.00 n/a n/a n/a n/a Q n/a n/a n/a Q
23.20 n/a n/a n/a n/a %) n/a n/a n/a Q
23.40 n/a n/a n/a n/a %] n/a n/a n/a Q
23.60 n/a n/a n/a n/a Q n/a n/a n7a o
23.80 n/a n/a n/a n/a 0 n/a n/a n/a 0
24.00 n/a n/a n/a n/a 2] n/a n/a n/a Q
24.20 n/a n/a n/a n/a 2] n/a n/a n/a 0
24.40 n/a n/a n/a n/a %] n/a n/a n/a %]
24 .60 1.740 néo n/a 960 1 .46 n/a néo 1
24.80 1.334 .6332 %.010 .700 5 .33 .283 .64 5
25.00 1.408 .5703 .140 .850 6 .35 .262 .72 2]
25.20 1.523 .4593 2.220 .980 8 .40 .224 .77 8
25.49 1.885 .4087 2.370 1.080 8 .69 .222 .89 8
25.69 2.204 .5871 2.890 1.210 7 .87 .414 1.44 7
25.80 2.305 .5504 3.079 1.440 6 .97 .445 1.63 6
26.00 2.453 .4102 2.710 1.840 4 1.10 . 348 1.31 4
26.20 2.695 .3686 2.960 2.159 4 1.34 .350 1.60 4
26.40 2.875 .7797 3.420 2.330 2 1.60 .863 2.21 2
26.60 4.080 n/a n/a n/a 1 3.30 n/a n/a 1
OXYGEN SOUND

SIGMA

-T. MEAN S.D. MAX MIN N MEAN S.D. MAX N
22.60 n/a n/a n/a n/a 9 n/a n/a n/a 0
22.80 n%o n%o n%o n%o 0 n%o n%o n%o Q
23.00 n/a n/a n/a n/a Q n/a n/a n/a 0
23.20 n/a n/a n/a n/a 0 n/a n/a n/a Q
23.40 n/a n/o n/a n/a ] n/a n/a n/a Q
23.60 n/a n/a n/a n/a %] n/a n/a n/a Q
23.80 n/a n/a n/a n/a [ n/a n/a n/a 0
24.00 n/a n/a n/a n/a e n/a n/a n/a Q
24.20 n/a n/a n/a n/a 0 n/a n/a n/a Q
24 .40 n/a n/a n/a n/a e n/a n/a n/a %]
24.60 n/a n/a n/a n/a %] 1493 n/a néo néo 1
2480 n/a n7a n/a n7a 0 490 1.3 1491 1488 5
25.00 n/a n/a n/a n/a %] 488 2.8 1491 1483 6
25.20 n/a n/a n/a n/a 0 486 2.7 1490 1482 8
25.40 n/a n/a n/a n/a 0 485 1.7 1488 1483 8
25.60 n/a n/a n/a n/a 0 1484 1.3 1486 1482 7
25.80 n/a n/a n/a n/a %] 1483 1.0 1484 1481 6
26.00 n/a n/a n/a n/o %) 1482 1.4 1483 1480 4
26.20 n/a n/a n/a n/a 7] 481 1.5 1482 1479 4
26.40 n/a n/a n/a n/a Q 480 2.8 1482 1478 2
26.60 n/a n/a n/a n/a e 481 n/a n/a n/a 1
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1856 to 1990
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Table 12. 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, for Station 3 (P04).
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Table 13. Statistics of TEMPERATURE, SALINITY, SIGMA T, SVA, THETA, SVA
(THETA), DELTA D, POT. ENERGY, OXYGEN, SOUND and DELTA DH
at standard pressures, by month, for Station 3 (P04).
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