NOAA Technical Memorandum NMFS-AFSC-8

Winter Oceanographic Conditions
in the Eastern Gulf of Alaska,
January-February 1986

by
Bruce L. Wing

U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Alaska Fisheries Science Center

January 1993



NOAA Technical Memorandum NMFS

The National Marine Fisheries Service's Alaska Fisheries Science Center
uses the NOAA Technical Memorandum series to issue informal scientific and
technical publications when complete formal review and editorial processing
are not appropriate or feasible. Documents within this series reflect sound
professional work and may be referenced in the formal scientific and technical
literature.

The NMFS-AFSC Technical Memorandum series of the Alaska Fisheries
Science Center continues the NMFS-F/NWC series established in 1970 by the
Northwest Fisheries Center. The new NMFS-NWFSC series will be used by
the Northwest Fisheries Science Center.

This document should be cited as follows:
Wing, B. L. 1993. Winter oceanographic conditions in the eastern
Gulf of Alaska, January-February 1986. U.S. Dep. Commer., NOAA
Tech. Memo. NMFS-AFSC-8, 53 p.

Reference in this document to trade names does not imply endorsement by
the National Marine Fisheries Service, NOAA.



NOAA Technical Memorandum NMFS-AFSC-8

Winter Oceanographic Conditions
in the Eastern Gulf of Alaska,
January-February 1986

by
Bruce L. Wing

Alaska Fisheries Science Center
Auke Bay Laboratory
11305 Glacier Highway

Juneau, Alaska 99801-8626

U.S. DEPARTMENT OF COMMERCE
Barbara Hackman Franklin, Secretary
National Oceanic and Atmospheric Administration
John A. Knauss, Administrator
National Marina Fisheries Service
William W. Fox, Jr., Assistant Administrator for Fisheries

January 1993



This document is available to the public through:

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161



Notice to Users of this Document

This document is being made available in .PDF format for the convenience of users; however, the
accuracy and correctness of the document can only be certified as was presented in the original hard
copy format.






i
ABSTRACT

~In 1986, Eastern @lf of Al aska oceanographic conditions
in January-February (the beginning of the Pacitic halibut

(H ppogl ossus stenol epis) and sablefish (Anoplopoma finbria)
spawni ng period) were determned from 32 stations east of |ong.
140°W between lat. 56°N and lat. 58°N. A well-mxed surface

| ayer characterized by tenperatures near 6°C and salinities of
32.25-32.75% was present throughout nost of the study area.
West of the continental slope, this surface layer extendedto
the permanent RycnocILne at 50-150 m The pycnocline was
weakest over the continental slope and absent over the
continental shelf. Below the 8ycnocl|ne to 1,000 m
tenperatures decreased from 6.0°C to less than 3.5°C and
salinities increased from 33.75% to greater than 34.25%

A northward-flow ng subsurface current was present along
the continental slope at or below the pycnocline. This current
was distinguished by weak thermal nmaxima from 6.5° to 7.0°C at
125-150 m  These core tenperatures dimnished from south to
north. The eastern boundarx of the current appeared to be the
continental slope. | hypothesizes that this subsurface current
Is the Haida Current whose surface manifestation was erased by
the stormand terrestrial runoff conditions of the 1985-86

W nter.
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INTRODUCTION

Currents of the eastern @Qulf of Aaska flow north from the

%een Charlotte Islands, B.C., toward Prince WIIiam Sound,

aska, before converging to form the westward flow ng A askan
Stream  The Alaska Current, a weak eastern boundary current
seaward of the continental shelf, is typically several hundred
kilometers wide. COver the continental "slope and shelf, large
t opographi ¢ features, freshwater runoff, coastal w nds, and
atnospheric pressure gradients produce localized currents,
mesoscal e eddi es, and neanders. The resultant baroclinic
features may be intermttent and of short duration (e.g.,
d aci er BaK Plume extension; Wng 1979), seasonal (e.g., Haida
Current; Thonson and Emery 1986), or persist for more than a
year (e.g., Sitka Eddy; Tabata 1982). Interannual variability
of the strength and duration of these features may contribute
to variations in Southeast A aska salnonid (Oncorhynchus spp.)
mgration patterns (Hamlton and Mysak 1986) and to year-class
strength of groundfish along the British Colunbia and Al aska
(1_:83%8 (Tabata 1982; Thomson and Enmery 1986; Karinen and Wng

S(stematic observations of oceanographic variables in the
Qul f of Alaska during December through March have been
infrequent, with few stations sanpled east of |long. 140°W and
over the continental shelf between lat. 54° and 59°N (Tabata
1982). This area of the Qulf of Alaska includes inportant

wi nter spawning grounds of Pacific halibut, H ppoglossus

st enol epi s #Thorrpson and van Ceve 1936), and sablefish,

Anopl oporma finbria (Bracken 1982). Sabl efish spawn from
January to March along the British Colonbia continental sl oPe
(Kendal | and Matarese 1987); and probably the same or slightly
l'ater in Southeast Alaska. Because the ‘spawning biology of
sabl efi sh and the oceanography of this critical habitat are not
understood, the January-February 1986 cruise of the NOAA
research vessel Mller Freeman investigated oceanographic
conditions and the reproductive state of sablefish at the

begi nning of their spawning season. Examination of

traw - caught sablefish during the cruise revealed that few
femal e sabl efish had reached spawning condition. Pl ankton
sanpling (neuston tows and oblique bongo net tows to 300 m
during the cruise captured no sablefish larvae and only

2 sablefish eggs. This report presents results of .
conductivity-tenperature-depth (CTD) profile observations
during the cruise, giving evidence for the absence of the Sitka
Eddy 1n Januar%/ 1986 and the presence of a warm northward-
flow ng subsurface current along the continental slope.
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DATA AND METHODS

Seven days (28 January through 3 February 1986) were
devoted primarily to_oceanograPmc profiling and
i cht hyopl ankt on sanpling east of long. 139°30"W between |at.
56°30° and 58°CO N.  Thirty-two stations were positioned on a
30" longitude by 30" latitude grid (Fig. 1) toprovide coverage
of both the continental shelf "and the assumed Sitka Eddy area.

Qceanographic profiles were obtained with Plessey Mdel
6040' CTD units and recorded on nine-track data tapes and
analog strip charts. The qu_allt% of CTD observations was
moni tored throughout the cruise by sanpling with N skin bottles
equi pped with reversing thernometers. The CID casts were made
to 1,000 m at stations beyond the continental shelf break and
to wthin 10-15 m of the Sea bottom (sea conditions permtting)
over the continental shelf.

- The CID data tapes were anal yzed for conputation of
salinity, tenperature., density (neasured as sigma-t), and
dynam c height values by the National Qcean Service, Ccean
Assessments D vision, aska Ofice. Specialized conputer
programs were used to graph salinity, tenperature, and sigma-t
profiles with |-mresolution for each station (Appendix);
salinity, tenperature, and sigma-t sections for each east-west
transect; and contour plots of sea surface tenperature and
dynam c hei ght topography.

RESULTS

_ During the survey, surface waters were (};enerall wel |
m xed wth isopycnal conditions from the surface to 50-150 m
Beyond the continental shelf, mxed-layer tenperatures were
5.7°-6.3°C, salinities were 32.50-32.75% and sigma-t was |ess
than 25.75 (Figs. 2-5). Below the surface |ayer was a strong
pycnocline characterized by a 1% salinity increase over
apgrom mately 50 m  Wak subsurface tenperature maxima of
6.5°-7.1°C at or near the pycnocline were observed at nost
stations beyond the continental shelf break. Alon? the
continental slope, the pycnocline was not as sharply defined as
it was further offshore. Below the pycnocline, tenperatures
decreased with depth to a low of about 3.5°C, salinities

I ncreased to near34.30% and sigma-t increased to between
27.26 and 27.45 at 900-1,000 m

"Reference to trade nanes does not inply endorsenent by the National Marine
Fi sheries Service, NOAA
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Figure 1. --Location of oceanographic stations occupied by
the RV MIler Freeman, 27 January-4 February 1986.
A== =200 mcontour, -- = 2,000 m contour,
—>» = Sitka Eddy, when present.)
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_ Visual examnation of the east-west sections (Figs. 2-5)
did not reveal evidence of the Sitka Eddy during the survey
period. The Sitka Eddy is characterized by a warm tenperature
core wth a strong depression of the halocline and pycnocline
at the center of fhe eddy (Tabata 1982). Sea-surface property
contours (Fig. 6) and dynamc height contours (Fig. 7) do not
show evi dence of the ed K' The dynam ¢ height contours
indicated a general northwesterly flow at 0, 150, and 300 m

The nost prom nent oceanographic feature during the cruise
was a subsurface current flow ng northwest along the |
conti nental S|0ﬁe. This currenf was evident by relatively warm
(6.5°-7.1°C) thermal nmaxima atabout 125-150 m (Figs. 2-5). At
stations nearest to the continental slope, the thermal maxinum
agpeared to be associated with the top. of the pycnocline at the
25.75 sigma-t surface; although farther offshorée the maxim
were closer to the 26.2 sigma-t surface. Core tenperatures
within this current decreased from south to north. The dynamc
hei ght anomaly of the 150 decibar surface relative to the
1,000 decibar surface (F|%. 7B) shows this current was
strongest at about long. 137°W  The subsurface current did not
intrude onto the shelf, thus_the continental slope aPﬁears to
formits eastern boundary. The western boundary of the current
may be 80-90 km west of ‘the shelf break where salinity and
sigma-t contours rise slightly toward the surface. Because CID
casts were to a maxi mum depth of only 1,000 m and stations
were approximately 30 km apart along the transects, it was not
possible to define a surface of no motion from which to ,
determine the velocity of this current. [|f levels of no notion
are assuned at 900 mat lat. 56°30'N and 500 mat lat. 57°30'N
| estimate current velocities of 32 and 19 cnisec, respectively.

DI SCUSSI ON
Sitka Eddy

The Sitka Eddy may form as earI% as January- February or as
late as June-July (Msak 1985). Athough the eddy does “not
form each year, 1t nmay have a |ife span of 10 to 17 nonths when
present (Tabata 1982). Initially the Sitka Eddy could
transport planktonic eggs and |arvae offshore and eveq%ually
return themto the area near the point of entry. |n the
absence of the Sitka Eddy, any transport of sablefish eggs and
| arvae away from suspected spawning areas is probably a result
of currents along the upper continental slope.
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Figure 2. --Contours of temoerature Ag salinity (B),
and denS|ty as sig é % al ong section at
lat. 58°00°N, January 1
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The nost recent intensive coverage of the southeastern
Al aska coast was the Qulf of Alaska Survey (GAS) by the United
Stated Coast Cuard vessel Campbell in Septenber 1976. Eleven
transects (118 stations) were surveyed between the Queen
Charlotte Islands, British Colunbia, and Yakutat, Alaska. The
Sitka Eddy may have been present in Septenber 1976, as shown by
depressed salinity and sigma-t contours on three transects
between Sitka and Cape Spencer, Al aska, although the warm core
was not present.

Source of Subsurface Current

The subsurface slope current present in January-February
1986 may be a seasonal feature of the eastern Qulf of Al aska
and the Alaska Qurrent, or, like the Sitka Eddy, may be
intermttent. The subsurface naxima which characterize the
slope current were not present in the GAS data, but they have
been noted in winter profiles fromthe eastern Qulf of Al aska

(Robinson 1957,. Simlar phenonena are observed in the western

Qlf of Alaskd There are neither sufficient seasonal nor

historical data to definitively identify the origin of the warm
water along the continental slope in January 1986. Possible
sources are the California Undercurrent, the A aska Current,

and the Haida Current.

California Undercurrent

The California Undercurrent does not appear to be a likely
source, although it is believed to flow with the A aska Current
from Canada to the Aleutian Islands (Reid 1965). The
California Undercurrent has been identified as far north as
D xon Entrance (Gardner 1982) and may contribute to the Al aska
Coastal Current (Cooneg and Coyle 1985). Woster and Jones
(1970) and Gardner (1982) report the California Undercurrent's
warm high salinity, |ow oxygen core to be associated with the
26.54 sigma-t surface at approximately 200-250 m Al though the
California Undercurrent may surface in the winter as the
Davi dson Current, its salinities appear to be too high to be
the A askan subsurface current, which has a core at about the
25.8 sigma-t suface.

2USOG Cceanographic Wnit, unpubl. data. 1977, Méshington, D.C. USCG
Cceanographic Unit Bldg. 159 E. Navy Yard Annex, \ash. D.C. 20590.

Or. D. Misgrave, School of Fisheries and Ccean Sciences, Univ. of Al aska
Fai rbanks, 905 Koyukuk Ave., Fairbanks, AK 99775-1080, pers. commun., August

1991.
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Figure 6.--Contours of surface terperature (A), surface salinity (B), and
surface density as sigma-t (C), January-February 1986.
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Figure 7.--Dynamic height (in dyn. cm) at sea surface (A), 150 db (B), and
300 db (C); relative to the 1000 db surface, January-February 1986.



12
Maska Current

~The Alaska Current is a relatively weak, broad current

flow ng northward beyond the continental shelf and formng the
eastern boundary of the Alaska Gyrre. The Alaska Current draws
its surface thermal and salinity properties from the eastern
Subarctic Current and Dilute Domain of Favorite et al. (1976).
During nuch of the spring and summer, it can be recognized as a
warm high salinity tongue extending northward along the

26.2 sigma-t surface (Barkley 1968) and at the surface as an

of fshore warm water tongue. This warmwater tongue associ ated
with the Alaska CQurrent has an axis 160-480 km offshore, and is

present in all nonths (Robinson 1957). In the winter, the
warmwater tongue is evident as a positive thermal gradient
near 125 m binson's winter thermal profiles of the Al aska

Current are nost simlar to the profiles observed in January-
February 1986 at those stations 80-160 km offshore. Published
data are too sparse to determne if the subsurface slope
current is a wnter intensification of the Alaska Current,

al though the sharp decline of the pycnocline between stations
12 and 13 LFI g. 3C) and between stations 30 and 31 (Fig. 50
may nean that the two currents are separate and that, on the
average, the Alaska Current was centered 80 km west of the

sl ope subsurface current.

Hai da Current

The subsurface current observed in January-February 1986
may be the Haida Current described by Thonson and Enery (1986).
Thomson and Emery (1986) do not detall the subsurface
characteristics of the Haida Current or its relationship to the
Alaska Current. The Haida Current is a warmcored surface
current originating off the northern Queen Charlotte Islands.
Near - surface tenperatures in the Haida Current core may be up
to 1°C above with salinities 0.1% below anmbient levels wthin
the upper 100 m It flows northward along the continental
slope to at least the southern edge of the 1986 survey area and
may extend to Yakutat, A aska. The Haida Current appears to be
only 20-30 km wide, extending fromthe surface to about 500 m
It develops during the winter between Cctober and April and has
Its maximum flow (15-25 cmisec) from Novenber through February.
When present, the Haida Current occupies approximately the sane
position as the warmcored subsurface current in the 1986 data.

The 0.5°-1°C surface tenperature elevation of the Haida
Current was not present in 1986. The 30-km interval of our
stations, however, rra{blhave mssed the narrow surface .
mani festation of the Haida Current. Additionally, as the Haida
Current flows northward, it will mx wth surrounding waters
and have a weaker surface signature at its northern extent.
Alternatively, strong storm conditions providing heavy
freshwater runoffs from the adjacent coastal areas may have
diluted the surface signature of the Haida Current. 1ngraham
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(1979) indicates that in the sunmer, coastal dilution extends
throuPhout the survey area. A though coastal dilution is

usual I'y minimal during the winter, the nonths preceding the
January- February 1986 survey were characterized by above
average tenperatures and precipitation (DOC 1986,  1987).
Decenber 1935 and January 1986 had record or near-record high
runoffs that exceeded the average peak spring runoffs ,
(VanMaanen et al. 1988). These conditions may have resulted in
freshwater runoffs equivalent to sumwer conditions. Strong
storns prior to and during the cruise, with concomtant w nd
mxing, could have produced isopycnal surface conditions, thus
renmoving features of the Haida Current above 100 m

The Haida Current may have a major influence on the _
groundflsh fisheries of the continental slope area by affecting
evel opnent and feeding rates of |arvae, juveniles, and adult

fishes by raising the water tenperatures at the upper edge of
the slope. The eggs of w nter spawning Pacific halibut and
sabl efish could be carried 15-30 km per day by the current.

Sabl efish eggs are believed to have an incubation period of

2-3 weeks (Kendall and Matarese 1987); thus, hatching areas
could be considerably distant from spawning areas, depending on
the strength of the current. Interannual Vvariation of these
currents may be one of the factors determning whether or not
larval fish are transported to nursery areas.

SUMVARY

~In late January and earl¥ February 1986, oceanographic
conditions in the eastern GQulf of Al aska were characterized by
vel | -m xed surface waters in the upper 50-100 m  Tenperatures
within the surface layer ranged from 5.5° to 6.3°C, being

col dest near shore and at stations farthest offshore,
Salinities in this layer were generally 32.50-32.79@ of fshore
and less than 32.50% over the continental shelf. Below the

i sopycnal surface |ayer, the permanent pycnocline at 100-150 m
was strongest at stations west of the continental slope. and
weakest over the slope. In the chnocllne,_thernaI maxi ma of
6.5°-7.0°C were present. Below the pycnocline, tenperature
decreased with depth from 6.0° to 3.5°C and salinities
increased from33.75 to 34..30% at 1000 m

~ The observed distributions of tenperatures and salinities
indicate that the Alaska Current was 80-160 km of fshore and
that a northward flomnn?.subsurface curr%nt wa Prese t at
100-300 m along the continental slope. The relationship of
this subsurface current to the Alaska Current is not known. It
may be a subsurface manifestation of the Haida Current, which
forns in the winter and flows northward from the Queen
Charlotte Islands along Southeast Al aska
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Depth profiles and data summaries for stations occupied in the
eastern @ulf of Aaska, 28 January to 4 February 1936.
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T , 250 6.02 32.74 25.77
H 6601 300 6.19 33.06 26.00
L 400 6.06 33.83 26.62
)
880 -
_J

1100

0z



(METERS)

DEPTH

SIGMA-T +

25.00 25.40 25.80 26.20 26.60 ZLOO '

SALINITY  (PPT) 4
31;00 31.80 32;60 33.40 34.20 354.00

TEMPERATURE (DEG C) ©
3.00 3.80 4.60 5.40 6.?0 7.00

IR
220
440 -
660 -
880 -

1100

STATION: 3
CAST NUMBER: 0018

SHIP: MILLER "FREEMAN

CRUISE NUMBER: MF-86-01

DATE: 28 JAN 86

POSITION: 58 0.0 N, 137 29.7 W

DATA SUMMARY

DEPTH TEMP SALINITY SIGMA-T

0 5.85 32.39 25.51

10 5.87 32.39 25.50
20 5.94 2.41 25.51
30 6.14 32.47 25.54
50 6.34 32.51 25.55
75 6.49 32.54 25.55
100 6.46 32.56 25.57
125 6.41 32.56 25.58
150 6.21 32.58 25.61

12



(METERS)

DEPTH

SIGMA-T +
25.00 2540 2580  26.20 2660  27.00
SALINITY  (PPT) <
3100 3200 3300 3400 3500  36.00
TEMPERATURE (DEG C) ©

2.00 3.00 4.00 5.00 6.00 7.00
0 1 l"' 1 1 1
220 - — \
440 -
660 -
880 -

1100

STATION:

4
CAST NUMBER:

0019

SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-01
DATE: 28 JAN 86

POSITION: 57 59.9 N, 138 0.6 W
DATA SUMMARY

- DEPTH TEMP SALINITY SIGMA-T
0 5.83 32.40 25.52
10 5.83 32.40 25.52
20 5.83 32.40 - 25.52
30 5.85 32.40 25.52
50 5.86 32.40 25.51
75 5.95 32.43 25.53
100 6.02 32.45 25.54
125 6.05 32.18 26.55
150 6.11 32.53 25.59
175 6.12 32.53 25.59
200 6.14 32.54 25.59

[44



(METERS)

DEPTH

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 28.00
SALINITY (PPT) 4
30.00 31.00 32.00 33.00 34.00 35.00
TEMPERATURE (DEG C) ©

g.oo 4.00 5.00 epon 7.00
220 -
440 -
660

)

880 1

1100

STATION:

S
CAST NUMBER:

0020

SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-01
DATE: 28 JAN 86
POSITION:

58 0.0 N,

DATA SUMMARY

138 30.6 W

DEPTH TEMP SALINITY SIGMA-T
0 6.32 32.58 25.60
10 6.32 32.58 25.60
20 6.33 32.57 25.59
30 6.33 32.58 25.60
50 6.34 32.57 25.59
75 6.34 32.57 25.59
100 6.35 32.58 25.59
125 6.54 32.81 25.75
150 6.13 32.98 25.94
175 6.22 33.13 26.05
200 6.29 33.28 26.16
250 6.41 33.49 26.31
300 6.12 33.74 26.54
400 5.82 33.93 26.73
500 5.16 34.01 26.87
600 4.40 34.06 27.00
700 4.12 34.15 27.10
800 3.90 34.23 27.18

£C



(METERS)

DEPTH

SIGMA-T  +
25.100 ZSLGO 26.20 26;80 27;40 284.00
SALINITY  (PPT) 4
JO;OO 31.00 32.00 33;00 34;00 : 35J.OO
TEMPERATURE (DEG C) ©

g.OO 3.00 4.90 B 5.90 G.gO 7.00
220 -
440 -
660 -
880 -

1100

STATION: 6
CAST NUMBER: 0021

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01

DATE: 28 JAN 86
POSITION: 58 0.0 N, 139 0.8 W
DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.03 32.64 25.68
10 6.03 32.63 25.68
20 6.03 32.63 25.68
30 6.03 32.63 25.68
50 6.03 32.63 25.68
75 6.04 32.63 25.68
100 - 6.05 32.63 25.67
125 6.33 33.19 26.08
150 6.39 33.76 26.52
175 6.32 33.87 26.62
200 6.11 33.94 26.70
250 5.68 33.96 26.77
300 5.28 33.99 26.85
400 4.73 34.07 26.97
500 4.25 34.12 27.06
600 4.17 34.22 27.14
700 3.91 34.26 27.21
800 3.66 34.33 27.29
900 3.48 34.38 27.34
1000 3.32 34.40 27.38

L[4



(METERS)

DEPTH

STATION: 7

SIGMA=T + | CAST NUMBER: 0022
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF-86-0T1
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 29 JAN 86
‘ - ' ' — - POSITION: 57 59.9 N, 139 30.1 W
. TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
O 1 1 1 2 1 o 1 DATA SuMMARY
DEPTH TEMP SALINITY SIGMA-T
0 571 32.64 25.72
10 5.70 32.64 25.72
220 1 20 5.70 32.64 25.72
30 5.71 32.64 25.72
50 573 32.64 25.72
75 5.78 32.66 2573
100 5.87 32.83 25.86
440 7 125 6.51 33.71 26.47
150 6.37 33.85 26.60
175 6.14 33.93 26.69
200 5.89 33.95 26.74
250 543 33.08 26.82
660 300 5.17 34.02 26.88
400 4.73 34.09 26.98
500 4.26 34.15 27.08
600 4.09 34.22 2716
700 3.89 34.27 27.22
880 800 3.68 34.32 27.28
900 3.44 34.37 27.34
) A 1000 3.24 34.42 27.40

1100

S¢



(METERS)

DEPTH

SIGMA-T +
25;00 25.60 26.20 - 26.80 27.40 28.00
SALINITY (PPT) 4
30.00 31.00 32.00 33.00 34;00 35;00
TEMPERATURE (DEG C) 3

8.00 3.00 4.00 5.00 QOO 7.00
220 -
440
660 1

|

880 -+

1100

STATION: 8
CAST NUMBER: 0023

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01

DATE: 29 JAN 86
POSITION: 57 30.0 N, 139 30.2 W
DATA  SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 5.89 32.69 25.74
10 5.88 32.68 25.74
20 5.88 32.68 25.73
30 5.88 32.68 25.73
50 5.84 32.68 25.74
75 5.83 32.70 2576
100 6.03 32.94 25.92
125 6.52 33.72 26.47
150 6.34 33.88 26.62
175 6.12 33.95 26.71
200 5.86 33.98 26.77
250 5.43 34.02 26.85
300 5.09 34.05 26.91
400 4.51 34.14 27.05
500 4.33 34.21 27.12
600 4.14 34.26 27.18
700 3.97 34.29 27.23
800 3.83 34.32 27.26
900 3.56 34.37 27.33
1000 3.28 34.43 27.40

92



(METERS)

DEPTH

STATION: 9

SIGMA-T + ” CAST NUMBER: 0024
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF—-86-01
30.&0 31.00 32.00 33.00 34.00 35.00 DATE: 29 JAN 86
TEMPERATURE (DEG C) 5 POSITION: 57 30.2 N, 139 05 W
2.00 3.00 . 4.00 5.00 6.00 7.00
0 T ' +— ¢ DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
g 0 6.11 32.69 25.71
10 6.11 32.68 25.71
220 1 20 6.11 32.68 25.70
30 6.11 32.68 25.70
50 6.12 32.67 25.70
75 6.12 32.67 25.70
100 6.73 33.22 26.05
440 - 125 6.81 33.66 26.39
150 6.62 33.84 26.56
175 6.30 33.93 26.67
200 6.13 33.99 26.74
250 5.73 34.01 26.81
660 - 300 5.49 34.03 26.85
400 4.90 34.00 26.96
500 454 34.16 27.06
600 4.21 34.21 2714
700 3.96 34.28 27.22
880 1 800 3.74 34.33 27.28
900 3.49 34.39 27.35
1000 3.27 34.44 27.42

1100

Lc



(METERYS)

DEPTH

STATION: 10

SIGMA-T + CAST NUMBER: 0025
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF—86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 29 JAN 86
TEMPERATURE (DEG C) o POSITION: 57 30.0 N, 138 30.9 W
2.00 3.00 4.00 5.00 6.00 7.00
0 — ' F— —p DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0  6.26 32.68 25.69
10 6.26 32.68 25.69
220 1 20 6.25 32.67 25.68
30 6.24 32.67 25.68
50 6.19 32.67 25.69
75 6.13 32.67 25.70
100 6.62 32.97 25.87
440 1 125 6.93 33 36 2614
150 6.60 33.60 26.37
175 6.59 33.79 26.52
200 6.55 33.95 26.65
250 5.90 33.99 26.77
6607 300 5.50 34.02 26.84
400 4.87 3408 26.96
500 4.51 34.14 27.05
600 4.29 3421 27.13
700 3.98 34.27 27.21
880~ 800 3.73 34.33 27.28
900 - 351 - 34.38 27.34
1000 3.29 34 44 27.41

1100

8¢



(METERS)

DEPTH

STATION: "

SIGMA=T + CAST NUMBER: 0026
2500 2560 2620 2680 27,40 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF—86—01
30.00 31.00 32.00 33.00 34.00  35.00 DATE: 29 JAN 86
- : ) ! ' - POSITION: 57 29.6 N, 138 0.6 W
TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
0 — — '@ DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 6.09 32.69 25.72
10 6.10 32.68 25.71
220 A 20 6.10 32.68 25.71
30 6.09 32.68 25.71
50 6.09 32.68 . 25.71
75 6.09 32.68 25.71
100 6.82 33.08 25.93
440 1 125 6.78 33.43 26.21
150 6.84 33.65 - 26.37
175 6.80 33.83 26.53
200 6.43 33.83 26.57
250 5.95 33.94 26.72
660 1 300 5.58 34.01 26.83
400 5.06 34.08 26.94
500 4.60 34.12 27.02
600 4.29 34.18 27.11
700 4.05 34.25 27.18
880 1 800 3.80 34.31 27.25
900 3.56 34.37 27.33

1100



(METERS)

DEPTH

STATION: 12

SIGMA-T + CAST NUMBER: 0027
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY (PPT) « CRUISE NUMBER: MF-86-01
30.00 31.30 32;00 33.00 34.00 35;00 DATE: 29 JUAN 86
TEMPERATURE (DEG C) o POSITION: 57 30.2 N, 137 296 W
2.00 3.00 4.00 5.00 6.00 7.00
0 1 " — DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.34 32.60 25.61
10 6.36 32.61 25.62
220 1 20 6.36 32.61 25.62
30 6.36 32.61 2562
50 6.35 32.61 25.62
75 6.75 33.04 25 91
100 6.68 33.28 26.10
440- 125 6.57 3336 26.19
150 6.18 33.47 26.28
175 6.41 33.57 26.37
200 6.39 33.65 26.43
250 6.46 33.79 26.54
6601 300 6.29 33.87 26.62
100 5.60 34.01 26.82
' 500 5.03 34.07 26.93
600 4.58 34.13 27.03
700 4.14 34.20 27.13
880 A 800 3.89 34.28 27.22
900 3.65 34.33 27.29
1100 A

o€



(METERS)

DEPTH

STATION: 13

SIGMA=T + CAST NUMBER: 0028
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY  (PPT) a - CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 29 JAN 86
‘ : : ' : ! ITION: 4 1 6 W
TEMPERATURE (DEG C) o POSITION: = 57 29.4 N, 137 1.6
2.00 3.00 4.00 5.00 6.00 7.00
0 I —t —p DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 5.95 32.47 25.56
10 5.95 32.46 25.56
2201 20 5.96 32.46 25.55
30 5.96 32.46 25.55
50 6.02 32.49 25.57
75 6.05 32.50 2557
100 6.38 32.59 25.60
440 + 125 6.56 32.63 25 .61
150 6.42 32.65 25.64
175 6.15 32.72 25.73
200 6.09 33.03 25.99
250 6.26 33.56 26.38
660 + 300 6.55 33.77 26.51
400 5.92 33.97 26.75
500 5.20 34.02 26.88
600 4.36 34.07 27.01
| 700 4.11 34.18 27.12
880 1 800 3.94 34.26 27.20
900 3.69 34.32 27.27
1000 3.45 34.38 27.35

1100

1€



RS)

L
'_

(ME

DEPTH

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 L&OO

SALINITY  (PPT) 4
30.(&0 31.00 32.00 33.00 34.00 iSJOO

TEMPERATURE (DEG C) ©

2.00 3.00 4.00 5.00 6.00 7.00
O 31 1 P | 1 L) 1
l\\
720+
440 1
660
880

1100

STATION: 14
CAST NUMBER: 0029

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01
DATE: 30 JAN 86

POSITION: 57 30.0 N, 136 30.0 W

DATA SUMMARY

DEPTH TEMP SALINITY SIGMA-T

0 5.67 32.40 25.54
10 5.68 32.39 25.53
20 5.68 32.39 25.53
30 5.69 32.39 25.53
50 5.78 32.44 25.55
75 5.88 32.46 25.56
100 5.89 32.46 25.56
125 5.98 32.49 25.57
150 6.21 32.68 25.69
175 6.40 33.14 26.03

[43



(METERS)

DEPTH

SIGMA-T +
25.60 26.20 26.80 27.40 2%00

SALINITY  (PPT)
31 ;00 32;00 33;00 34;00 :EOO

TEMPERATURE (DEG C) ©
3.00 4.00 5.00 6.00 7.00

220 A

440 -

660 -

8380 -

R

1100

STATION: 16
CAST NUMBER: 0030

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF—-86-01
DATE: 30 JAN 86

POSITION: 57 0.0 N, 135 59.6 W

DATA SUMMARY

DEPTH TEMP SALINITY SIGMA-T
0 5.40 32.15 25.37

10 5.47 3217 25.38
20 5.55 32.22 25.41
30 5.84 32.37 25.49
50 5.95 32.42 25.52
75 6.11 32.50 25.56
100 6.14 32.50 25.56

£e



(METERS)

CEPTH

SIGMA-T +
25.00 251.60 26.20 26.80 27.40 éoo
SALINITY  (PPT) 4
30.00 31.00 32.00 33.00 34.00 33.00
TEMPERATURE (DEG C) ©

02400 3.00 4.00 5.00 6.00 _ 7.00
220 g
440 -

660 1

880 -

1100

STATION:

17
CAST NUMBER:

0031

SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-01
DATE: 30 JAN 86
0.4 N,

POSITION:

o7

DATA SUMMARY

136 29.2 W

DEPTH TEMP SALINITY SIGMA-T
0 6.41 32.62 25.62
10 6.41 32.62 25.62
20 6.41 32.61 25.62
30 6.41 32.62 25.62
50 6.42 32.61 25.61
75 6.71 32.82 25.74
100 6.61 33.11 25.98
125 6.19 33.20 26.11
150 6.54 33.32 26.16
175 6.24 33.35 26.22
200 6.47 33.51 26.32
250 6.45 33.70 26.47
300 6.28 33.86 26.61
400 5.75 34.00 26.80
500 5.00 34.07 26.94
600 4.57 3413 27.03
700 4.24 34.21 27.13
800 3.84 34.23 27.23
300 3.57 34.33 27.30
1000 3.41 34.38 27.35

7€



(METERS)

DEPTH

STATION: 18

SIGMA=T  + CAST NUMBER: 0032
2500 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 30 JAN 86
= ' ' ' — ’ POSITION: 57 0.7 N, 136 583 W
TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
0 i ‘ +— —- DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.22 32.63 25.65
, 10 6.22 32.63 25.65
220 1 20 6.22 32.63 25.65
30 6.22 32.62 25.65
50 6.22 32.62 25.65
75 6.21 32.63 25.66
100 6.30 32.68 25.68
440 - 125 6.79 33.29 26.10
150 6.77 33.69 26.42
175 6.56 33.87 26.59
200 6.30 33.92 26.66
250 5.86 33.97 26.76
660 - 300 5.49 33.99 26.82
400 491 34.06 - 26.94
500 4.47 3413 27.04
600 4.30 34.20 27.12
700 3.97 34.27 27.21
880 - 800 3.65 34.33 - 27.28
900 3.41 34.36 27.34
1000 3.22 34.40 27.39

1100

13



(METERS)

DEPTH

STATION: 19

SIGMA—=T + CAST NUMBER: 0033
2500 2560 2620 2680 2740 2800 SHIP: MILLER FREEMAN
SALINITY ~ (PPT) 4 CRUISE NUMBER: MF—86-01
30.00 31.00 32.00 33.00 34ioo 35.00 DATE: 30 JAN 86
TEMPERATURE (DEG C) o POSITION: 57 55 N, 137 29.3 W
2.00 3.00 4.00 5.00 6.00 7.00
0 “ - ) — - DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 6.25 32.62 25.64
10 6.25 32.61 25.63
2201 20 6.25 32.61 25.63
30 6.25 32.61 25 64
50 6.26 32.61 25.63
75 6.26 3261 25 63
100 6.26 32.62 25.64
440 - 125 6.84 33.21 26.03
150 6.83 33.65 26.38
175 6.74 33.83 26.53
200 6.65 33.88 26.58
250 6.03 33.97 26.74
660 - 300 5.63 33.98 26.79
400 4.96 34.06 26.93
500 4.31 34.09 27.03
600 4.18 34.19 2713
700 3.86 34.26 27.21
880+ 800 3.71 34.30 2726
900 3.45 34.36 27.33
1000 3.27 34.40 27.38

1100

9¢



STATION: 20

SIGMA-T + CAST NUMBER: 0034
2500 ~ 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF—86-01
3030 31;00 32.00 33.00 34.00 35.00 DATE: 31 JAN 86
TEMPERATURE (DEG Q) o POSITION: 57 1.1 N, 138 1.3 W
2.00 3.00 4.00 5.00 6.00 7.00
0 ' : ' 9 DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.06 32.71 25.74
10 6.06 32.71 25.73
220 1 20 6.06 32.70 25.73
30 6.06 32.70 25.73
50 6.06 - 32.69 25.72
> 75 6.08 32.70 25.73
Y 100 6.10 32.71 25.73
L) 440 1 125 6.77 33.65 26.39
S 150 6.33 33.86 26.61
= 175 6.12 33.94 26.70
200 5.88 33.97 26.75
T , 250 5.52 34.00 26.82
- 6601 300 5.20 34.03 26.88
LJ 400 4.57 34.06 26.98
500 4.42 34.16 - 27.07
600 411 34.22 27.16
700 3.84 34.27 27.23
880 1 800 3.59 34.32 27.29
900 3.45 34.37 27.34
1000 3.20 34.40 27.39

1100

LE



(METERS)

DEFPTH

STATION: 21

SIGMA-T + CAST NUMBER: 0035
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
SALINITY  (PPT) < CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 31 JAN 86
' ' ' ' ' - POSITION: 56 59.9 N, 138 29.1 W
TEMPERATURE (DEG C) 3]
2.00 3.00 4.00 5.00 6.00 7.00
0 —1 ; F— S DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 6.05 32.72 25.74
10 6.05 32.71 25.74
2201 20 6.05 32.71 25.74
30 6.05 32.71 25.74
50 6.03 32.72 25.75
75 6.02 32.72 2575
100 6.52 33.33 26.17
440 1 125 6.48 33.80 26.54
150 6.28 33.91 26.66
175 6.10 33.95 26.71
200 5.90 33.99 26.77
250 558 34.02 26.83
660 1 300 5.15 34.06 26.91
400 4.70 3413 27.02
500 4.34 34.18 27.10
600 4.10 34.24 2717
700 3.81 34.31 27.25
880 1 800 351 34.37 27.33
900 3.31 34.42 27.39
1000 3.16 34.44 27.43

1100

8¢



(METERS)

DEPTH

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 28.00
SALINITY  (PPT) 4
30.00 31.00 32.00 33.00 34.00 35.00
TEMPERATURE (DEG C) ©
g.oo 3.00 4.00 _5.00 6.00 7.00
220 A
440 A
660
880 -
&

1100

STATION: 22
CAST NUMBER: 0036

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01

DATE: 31 JAN 86
POSITION: 56 59.7 N, 139 0.0 W
DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.08 32.70 25.73
10 6.08 32.70 25.72
20 6.08 32.70 25.72
30 6.08 32.70 25.72
50 6.08 32.69 25.72
75 6.10 32.71 25.73
100 6.24 32.90 25.87
125 6.41 33.65 26.43
150 6.37 33.85 26.60
175 6.14 33.94 26.70
200 5.93 33.97 26.75
250 5.47 34.01 26.84
300 5.10 34.03 26.90
400 4.65 34.11 27.01
500 4.24 34.18 27.11
600 3.99 34.24 27.18
700 3.72 34.31 27.26
800 3.49 34.37 27.33
900 3.30 34.42 27.39
1000 3.1 34.45 27.44

6¢



(METERS)

OEPTH

STATION: 23

SIGMA-T + CAST NUMBER: 0037
25.00 25.60 26.20 26.80 27.40 28.00 SHIP: MILLER FREEMAN
CSALINITY  (PPT) « CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 31 JAN 86
TEMPERATURE (DEG C) o POSITION: 56 59.9 N, 139 296 W
2.00 3.00 4.00 5.00 6.00 7.00
0 —— ' - St DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 5.97 32.68 25.73
10 5.97 32.68 25.72
220 1 20 5.97 32.68 25.72
30 5.97 32.68 25.72
/ 50 5.96 32.68 25.72
75 593 32.68 2573
J A 100 6.10 32.91 25.89
440~ 125 6.37 33.65 26.13
150 6.26 33.86 26.62
175 5.97 33.93 26.71
) 200 5.69 33.95 26.76
250 5.38 34.00 26 84
660 1 300 5.08 34.03 26.90
400 4.55 34.10 27.01
500 4.23 3417 27.10
600 3.93 3423 27.18
700 3.77 34.30 27.25
880+ 800 3.56 34.35 27.32
900 3.34 34.40 27.38
& 1000 3.12 34.44 27.42

1100

oYy



(METERS)

DEFTH

STATION: 24

SIGMA-T + CAST NUMBER: 0038
2500 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 | CRUISE NUMBER: MF—-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 31 JAN 86
) — ' ' ! ' POSITION: 56 29.8 N, 139 28.7 W
TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
0 ”k ' — @ DATA SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 5.97 32.64 25.69
10 5.96 32.63 25.69
220 20 5.96 32.63 25.69
30 5.97 32.63 2568
50 5.96 32.63 25.69
75 5.88 32.65 25.71
100 5.76 32.98 25.99
440 - 125 5.71 33.71 26.57
150 5.76 33.85 26.68
175 5.47 33.91 26.75
200 5.19 33.93 26.81
250 4.91 33.97 26.87
660 - 300 4.57 34.00 26.93
400 4.27 3408 27.03
500 4.08 34.17 27.11
600 3.91 34.23 27.18
700 3.66 34.29 27.26
880 - 800 3.45 34.34 27.32
900 3.24 34.39 27.38
1000 3.08 34.42 27 .42

1100

(&



TERS)

~—
—

(M

DEPTH

STATION: 25

SIGMA-T + CAST NUMBER: 0039
2500 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 31 JAN 86
‘ : ' ' ' —! POSITION: 56 29.9 N, 138 599 W
TEMPERATURE (DEG C) (2]
2.00 3.00 4.00 5.00 6.00 7.00
0 — ' ! i DATA SUMMARY
DEPTH TEMP SALINITY SIGMA=T
0 5.76 32.66 25.74
10 5.76 32.66 25.73
220 1 20 5.76 32.65 25.73
30 5.76 32.65 25.73
50 5.75 32.65 25.73
75 5.75 32.65 5.7
100 5.76 32.78 25.683
440 1 125 5.98 3342 26.30
150 5.98 33.72 26.55
175 5.08 33.87 26.66
200 5.63 33.91 26.74
] 250 513 34.01 26.87
660 300 4.69 34.06 26.97
400 4.28 34.15 27.08
500 3.98 34.22 27.17
600 3.75 34.28 27.24
700 3.57 34.33 27.30
8801 800 3.36 34.38 . 27.36
900 3.17 34.41 27.40
1000 3.01 34.45 27.45

1100

[4]



(METERS)

OEPTH

STATION: 26

SIGMA=T  + CAST NUMBER: 0040
2500 2560 2620 2680 2740 2800 SHIP: MILLER FREEMAN
SALINITY  (PPT) « CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 01 FEB 86
- * ' ' ' ' POSITION: 56 30.8 N, 138 30.2 W
TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00 .
0 — g St DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 5.77 32.65 25.73
, 10 5.77 32.65 25.72
220 1 20 5.77 32.65 25.72
30 577 32.65 25.72
50 5.79 32.69 25.76
75 5.79 32.69 25.75
100 5.80 33.33 26.26
440+ 125 5.70 33.69 26.55
150 5.61 33.86 26.70
175 5.26 33.90 26.77
200 5.14 33.94 26.82
250 4.78 33.96 26.88
660 300 4.58 34.01 26.93
400 4.41 34.10 27.03
500 4.15 34.18 27.12
) 600 3.88 34.24 27.20
700 3.67 34.31 27.27
880 ~ 800 3.46 34.36 27.33
900 3.25 34.40 27.39
1000 3.08 34.43 27.43

1100

£y



(METERS)

DEPTH

STATION: 27

SIGMA=T + CAST NUMBER: 0041
2500 . 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) 4 CRUISE NUMBER: MF—86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 01 FEB 86
[1 1 | . | 1 J I : ) )
TEMPERATURE (DEG C) 5 POSITION 56 30.1 N, 137 596 W
2.00 3.00 4.00 5.00 6.00 7.00 ~
0 —1 - ) — @ DATA - SUMMARY
DEPTH TEMP SALINITY SIGMA—T
0 5.90 32.69 25.74
10 5.90 32.68 2573
220 4 20 5.90 32.69 25.74
30 591 32.68 25.73
50 5.90 32.68 25.73
75 5.86 32.68 25 74
100 5.98 32.76 2578
440 1 125 6.08 33.52 26.37
150 - 5.97 33.80 26.60
175 5.89 33.92 26.71
200 5.60 33.93 26.76
250 4.78 33.91 26.83
£60- 300 4.77 33.98 26.89
400 4.52 34.05 26.98
500 4.28 34.14 27.07
600 3.99 34.20 27.15
700 3.69 34.25 27.22
880 1 800 3.50 34.33 27.30
900 3.28 34.37 27.36
1000 3.08 34.42 27 .41

1100

7Y



(METERS)

DEPTH

STATION: 28

SIGMA-T  + CAST NUMBER: 0042
c =
2500 2560 2620 2680 2740 28,00 SHIP: MILLER FREEMAN
SALINITY  (PPT) < CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 01 FEB 86
' ' — —* — - POSITION: 56 29.8 N, 137 289 W
TEMPERATURE (DEC C) 3]
2.00 3.00 4.00 5.00 6.00 7.00
0 ~ ! ! ‘P DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.11 32.66 25.69
10 6.11 32.65 25 68
220 1 20 6.11 32.65 25.68
30 6.12 32.65 25.68
50 6.12 . 32.64 25.68
75 6.12 32.64 25.67
100 6.25 32.75 25.75
440 - 125 6.54 33.44 26.25
‘ 150 6.54 33.72 26.48
175 6.36 33.83 26.58
200 6.14 33.90 26.67
250 572 33.94 26.75
660 - 300 5.38 33.98 26.82
400 4.77 34.06 26.96
500 4.45 34.13 27.05
600 4.10 34.19 27.13
700 3.81 34.25 27.21
880 - 800 3.65 34.30 27.26
900 - 3.49 34.34 27.32
1000 3.25 34.40 27.38

1100

Sy



(METERS)

DEPTH

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 28.00
SALINITY (PPT) 4
30.00 31.00 32.00 33.00 34.00 35.00
TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
O ] L /1, 1 L an
220
4401
660 -
880 -
&)

1100

STATION: 29
CAST NUMBER: 0043

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01
DATE: Ot FEB 86

POSITION: 56 29.7 N,

DATA SUMMARY

136 59.5 W

DEPTH TEMP SALINITY SIGMA-T
0 6.30 32.58 25.60
10 6.31 32.57 25.60
20 6.31 32.57 25.60
30 6.31 32.57 25.60
50 6.31 32.58 25.60
75 6.38 32.61 25.62
100 6.82 32.95 25.83
125 6.75 33.146 26.24
150 6.70 - 33.80 26.52
175 6.28 - 33.83 26.60
200 6.18 33.91 26.67
250 5.69 33.93 26.75
300 5.45 33.96 26.80
400 4.91 34.01 26.90
500 4.51 34.08 27.00
600 4.15 34.15 27.09
700 3.91 34.21 27.17
800 -3.70 34.29 27.25
900 3.51 34.34 27.31
1000 3.29 34.38 27.36

9%



(METERS)

DEPT

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 28.00
SALINITY (PPT) 4«
30.00 31.00 32.00 33.00 34.00 35.00
TEMPERATURE (DEG C) ©
g.oo 3.00 400 500 6.00  7.00
220 -
440 -
660 -
880 -

1100

STATION: 32

CAST NUMBER: 0044

'SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-01

DATE: 02 FEB 86
POSITION: 56 29.8 N, 135 30.2 W
DATA SUMMARY

DEPTH TEMP SALINITY SIGMA-T
0 6.47 32.52 25.53
10 6.47 32.51 25.52
20 6.52 32.53 25.53
30 6.53 32.52 25.53
50 6.63 32.54 25.53
75 6.65 32.55 25.54
100 6.63 32.56 25.55
125 6.47 32.54 25.56

LYy



(METERS)

DEPTH

SIGMA-T +
25.00 125.60 26.20 26.80 27.40 28.00
SALINITY  (PPT) 4
30.00 31.00 32.00 33.00 34.00 Jgoo
| TEMPERATURE (DEG C) ©
2.00 3.00 4.00 5.00 6.00 7.00
0 — \
220 1
440
660 -
880 -

1100

STATION: 31 :
CAST NUMBER: 0045

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86~01

DATE: 03 FEB 86
POSITION: 56 29.9 N, 136 1.3 W
DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 5.91 32.33 25.45
10 5.91 32.32 25.45
20 5.91 32.33 25.45
30 5.93 32.33 25.45
50 6.02 32.42 25.51
75 6.78 - 32.56 25.53
100 6.82 32.58 25.53
125 6.75 32.60 25.56
150 6.47 32.73 25.70
175" 6.30 32.99 25.93
200 6.37 33.13 26.03
250 6.62 33.50 26.29
300 6.63 33.66 26.41
400 5.87 33.93 26.72
500 5.07 33.97 26.85
600 4.55 34.04 26.97
700 4.22 34.14 27.08
800 3.99 34.22 27.17
900 3.66 34.29 27.26
34.35 27.33

1000 3.42

8y



(METERS)

DEPTH

SIGMA-T +
25£O 25;60 26;20 29;80 27;40 284.00
SALINITY (PPT) q
30.100 SEO 32;00 33;00 34;00 EOO
TEMPERATURE (DEG C) O

(:)2.00 3.“00 4.90 . 5.90 6'.00,-\ 7.00
220J
440 -

660
880 -

1100

STATION: 30
CAST NUMBER: 0047

SHIP: MILLER FREEMAN
CRUISE NUMBER: MF-86-01

DATE: 03 FEB 86
POSITION: 56 30.1 N, 136 30.7 W
DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.34 32.56 25.58
10 6.35 32.56 25.58
20 6.34 32.56 25.58
30 6.31 32.56 25.59
50 6.30 32.56 25.59
75 6.27 32.57 25.60
100 6.27 32.57 25.60
125 6.76 32.90 25.80
150 7.07 33.48 26.21
175 6.50 33.80 26.54
200 6.37 -33.89 26.63
250 5.94 33.92 26.70
300 5.80 33.94 26.74
400 5.16 33.99 26.86
500 4.64 34.05 26.97
600 4.37 3413 27.05
700 4.01 34.20 27.15
800 3.80 34.26 27.22
900 3.61 34.30 27.27
1000 3.43 34.34 27.32

6%



)

(METER

DEPTH

SIGMA-T +
25.00 25.60 26.20 26.80 27.40 28.00
SALINITY  (PPT) 4
30.00 31.00 32.00 33.00 34.00 35.00
TEMPERATURE (DEG C) ©

O2.00 3.00 4.00 5.00 6.00 7.00
220 -

440

660 A

880 -

1100

STATION:

32
CAST NUMBER:

0048

SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-0t
DATE: 03 FEB 86
56 29.7 N,

POSITION:

DATA SUMMARY

135 30.2 W

DEPTH TEMP SALINITY SIGMA-T
0 6.13 32.44 25.51
10 6.12 32.43 25.51
20 6.20 32.44 25.51
30 6.30 32.47 25.52
- 50 6.36 32.48 25.52
75 6.41 32.50 25.53
100 6.46 32.53 25.54
125 6.44. 32.53 25.55

419



(METERS)

DEPTH

SIGMA-T +
25.100 25.60 26.30 26180 27i40 2%00
SALINITY  (PPT) 4
30.00 31.00 32.00 33100 34;00 , 35;00
TEMPERATURE (DEG C) ©

02.00 3.90 iIOOA 5.90 . 6.90 7.00
220 A
440 A
660 -
880

1100

STATION: 33
CAST NUMBER: 0049

SHIP; MILLER FREEMAN
CRUISE NUMBER: MF-86-01

DATE: 03 FEB 86
POSITION: 56 30.1 N, 135 10.2 W
DATA SUMMARY

DEPTH TEMP SALINITY SIGMA-T
0 5.60 32.23 25.41
10 5.61 32.23 25.41
20 563 32.23 25.41
30 563 32.23 25.41
50 572 32.25 25.42
75 5.91 32.35 25.47
100 6.05 32.39 25.49

18



(METERS)

DEPTH

SIGMA-T +
25;00 25:90 26£0 26;80 27;40 28;00
SALINITY (PPT) q _
30;00 SL.OO 32.00 33;00 34100 3200
TEMPERATURE (DEG C) o
65.00 4.90 5.90 ) 6.90 h7.100 8.00
220
440}
660 -
880

1100

CAST NUMBER:

0050*

SHIP: MILLER FREEMAN

CRUISE NUMBER: MF-86-01

DATE: 03 FEB 86
POSITION: 56 3.7 N, 135 32.1 W
DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 6.78 32.59 25.55
10 6.78 32.59 25.55
20 6.78 32.58 25.55
30 6.78 32.59 25.55
50 6.78 32.59 25.55
75 6.78 132.59 25.55
100 6.84 32.62 25.57
125 7.24 33.15 25.93
150 6.76 33.39 26.18
175 6.63 33.44 26.24
200 6.60 33.47 26.27
250 6.69 33.72 26.45
300 6.52 33.85 26.57
400 5.61 33.96 26.78
500 5.07 34.02 26.89

s



(METERS)

DEPTH

SIGMA-T + CAST NUMBER: 0051*

£S

2500 2560 2620 2680 27,40 28,00 SHIP: MILLER FREEMAN
' SALINITY  (PPT) 4 CRUISE NUMBER: MF-86-01
30.00 31.00 32.00 33.00 34.00 35.00 DATE: 04 FEB 86
: — t ! . ! POSITION: 56, 11.1 N, 135 104 W
TEMPERATURE (DEG C) ©
3.00 4.00 5.00 6.00 7.00 8.00
0 ' ' " ' DATA SUMMARY
DEPTH TEMP SALINITY SIGMA-T
0 © 5.49 32.06 25.29
10 553" 32.10 25.31
220 - 20 5.70 32.17 25.35
30 5.74 32.19 25.36
50 5.89 32.25 25.39
75 6.01 32.35 25.45
100 5.88 32.39 25.51
440 125 6.12 32.48 25.55
' 150 6.11 32.58 25.63
175 6.06 32.68 25.71
200 5.91 32.92 25.92
660
880
1100 *CTD casts 0050 and 0051 were made during

trawl sets, southeast of the oceanographic
stations shown on Figure 1.
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	Figure 6: Figure 6.--Contours of surface terperature (A), surface salinity (B), and surface density as sigma-t (C), January-February 1986.
	Figure 7: Figure 7.--Dynamic height (in dyn. cm) at sea surface (A), 150 db (B), and 300 db (C); relative to the 1000 db surface, January-February 1986.


