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Abstract

A summary of hydrographic observations for 15 surveys on the northeast
continental shelf during 2004 is presented. Distributions of CTD stations, surface and
bottom temperature, salinity, and anomalies are portrayed. The average surface and
bottom temperatures and salinities have been calculated in five geographic regions over
the northeast continental shelf: western Gulf of Maine (GOMW), eastern Gulf of Maine
(GOME), Georges Bank (GB), northern Middle Atlantic Bight (MABN) and southern
Middle Atlantic Bight (MABS). Time series plots from various shipboard environmental
sensors are included if available.

Hydrographic data collected during 2004 were sorted into six 2-month time bins
to provide the best spatial coverage used in the averaging method. A comparison of the
computed areal average temperature and salinity data for 2004 with the MARMAP
reference values indicate that the majority of the shelf experienced relatively cold bottom
temperatures and fresher salinities in all regions during the majority of the observations

made during the year.
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Introduction

The Northeast Fisheries Science Center (NEFSC) conducts several different
surveys off the northeast continental shelf each year. Complete coverage of the shelf
(Cape Hatteras to the Gulf of Maine) occurs during the spring and fall bottom trawl
surveys and during some of the Ecosystem Monitoring cruises. Station coverage on other
cruises throughout the year varies.

Temperature and salinity observations from 15 NEFSC surveys conducted during
2004 are summarized and presented in this report. Cruise operation summaries are
presented for all cruises. Distribution plots of surface and bottom temperature, salinity,
and anomalies are contoured where sufficient data are available. Areal average
temperature and salinity and the corresponding anomalies also are presented for the five
different regions on the shelf and for 6 time periods throughout the year. The data are
presented chronologically in atlas form. Environmental data from the SCS system (Ship-
board Computing System) are presented as time series figures for each leg of a cruise.
No attempt has been made here to rigorously analyze the data or discuss in detail

individual observations from the cruises.

Data and Methods

Temperature and salinity measurements were obtained with a Seabird (SBE)
model 19 profiling CTD (Profiler), which measures the pressure, temperature and
conductivity of the water twice per second. Two different methods of deployment were
used depending upon the type of work conducted at a station (See Taylor and Bascufian,
2000). Whenever a plankton haul was done, the Profiler was placed above the bongo

nets (sensors facing up), and a double oblique tow was made. Upcast data are used as the



primary data when the Profiler is deployed with bongo nets. The turbulence generated by
the bongo nets during the downcast adversely affects both the temperature and
conductivity data quality. If no plankton haul was done, the Profiler was deployed
vertically (sensors facing down) through the water column and the downcasts are
processed as the primary data. Salinity samples are taken from the bottom of a vertical
profile cast, generally twice per day, in order to calibrate the conductivity data. These
samples are analyzed on shore using a Guildline Autosal Salinometer maintained at the
NEFSC Narragansett Laboratory.

During the deep-water systematic cruise, DEL0409, hydrographic data were
collected using an Applied Microsystems CTD 12+ that was placed in a protective tube
and attached to the trawl net. These data were collected as part of an instrument
evaluation conducted by the Oceanography Branch with the goal of being able to deploy
a CTD instrument from a non-traditional platform (i.e. on fishing trawl nets). There was
very little quality control of these data, other than checking for water column stability,
since it was not possible to take salinity samples. The project conclusions, cruise notes,
and processed data may be downloaded from:
ftp://ftp.wh.whoi.edu/pub/hydro/cruise _rpts/2004/del0409/del0409 ctd.html

All raw Profiler data were processed using the Seabird manufactured software:
DATCNYV, FILTER, ALIGNCTD, BINAVG, DERIVE, and ASCIIOUT to produce 1
decibar averaged ASCII files. The data were edited, cleaned, and converted to a standard
80-column ASCII formatted cruise file and were archived in ORACLE tables and in the

NEFSC anonymous FTP account (ftp://ftp.wh.whoi.edu/pub/hydro).



Station distributions and horizontal contour plots of the surface and bottom
temperature, salinity, and temperature anomaly were prepared for each survey if coverage
was sufficient. In addition, all the hydrographic data were combined and sorted into 2-
month time bins. Areal average temperatures and salinities were then calculated for the
six time periods and for the five regions of the northeast continental shelf shown in
Figure la: western and eastern Gulf of Maine (GOMW, GOME), Georges Bank (GB),
and the northern and southern Middle Atlantic Bight (MABN, MABS). Station
distributions for each time period are shown in Figure 1b. Anomalies for the temperature
and salinity observations were determined relative to reference values, using the method
described by Holzwarth and Mountain (1990) as modified by Mountain et al. (2004).

The areal averaging was also done using the method described in Holzwarth and
Mountain (1990) as modified by Mountain et al. (2004). The areal averages and
anomalies were plotted against the calendar mid-date of all observations within each of
the six time periods. Areal averages and anomalies were also calculated by cruise and are

listed in Tables 4 and 5.

Results

The NEFSC cruises included in this report are listed in Table 1. A summary of
each cruise is described in Appendix A and includes information on the type of cruise, its
objectives, dates, the number of hydrographic stations, type(s) of instruments used,
salinity calibration value, and notes pertaining to instrument performance. No salinity
correction was applied to the cruise data if the mean salinity offset was less than +/- 0.01

psu.



Table 2 lists the surface and bottom areal average temperatures and temperature
anomalies that were calculated for each of the five regions. Table 3 lists the surface and
bottom areal average salinity and salinity anomalies for the same five regions. For most
cruises, the areal averages and anomalies could not be calculated for all regions due to
limited station coverage. Combining all the hydrographic data from all NEFSC programs
and ships provided a better chance of adequate spatial and temporal coverage within the
regions of the northeast continental shelf. In some cases however, a simple average (not
an areal weighted mean) was determined for the observations in the region; these values
are indicated in tables 2 - 4 with a flag value of ‘1’. The standard deviations are also
listed. SDV1 indicates how well the calculated anomaly represents the true regional
average anomaly. SDV2 is an indicator of how closely the areal average matches the
anomaly at any particular location within that region (see Holzwarth and Mountain, 1990
for further explanation of SDV1 and SDV2).

Figures 2 - 3 present the time series of surface and bottom average
temperature/salinity and temperature/salinity anomaly for each region. Cruises having
less than 10 observations were not included in the time series figures. We were not able
to resolve small-scale, localized events because of the regional averaging method used in
this report. Station positions and distributions of surface and bottom temperature,
salinity, and anomalies for the different cruises are presented in figures 4 - 55. Contour
distribution figures were not prepared for some of the cruises because of poor station
coverage. In addition, contour levels are not always consistent for a variable within a
cruise. Contour distributions have been routinely produced for the scallop survey

although the station coverage for this survey does not provide sufficient spatial coverage



to allow one to produce realistic broad-scale hydrographic distributions of the MAB and
Georges Bank regions. Environmental time series plots from shipboard sensors (SCS
data) are included in Appendix B. Further information about this data may be obtained at

http://www.wh.whoi.edu/~jmanning/foi/alongtrack.html.

Discussion

The bottom temperature anomaly time series (Figure 2) indicate that the bottom
temperatures of the entire northeast continental shelf were colder (= 1°C) for much of the
year. Similarly, the salinity anomaly pattern displayed in Figure 3 indicates that the shelf
region was also fresher than the MARMAP reference annual cycle. The salinity anomaly
time series suggests a pattern of increasing freshness in the Georges Bank and Gulf of
Maine regions with the year ending with these regions having salinity values
approximately 0.5 fresher than the reference period. The air temperatures during January
2004 were approximately 6 degrees below average in the northeast region every day for
the month (Northeast Regional Climate Center, 2004), and the cold atmosphere likely
contributed to the colder bottom temperatures observed on the northeast continental shelf
during much of the year. The fresher surface and bottom salinities suggest an increase in
cold, fresh scotian shelf water entering the eastern Gulf of Maine and being advected

during the year ‘downstream’ into the Georges Bank and MAB regions.
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Table 1. Summary of 2004 Cruises.

Cruise Program Dates Regionsl
ALB0401 ECOMON Survey 25— 27 January GOM

DEL0404 Whale and Dolphin Study 2—-9March MAB

DEL 0405 WB Convection Study 23-25 March GOM

ALB0402 Winter Bottom Trawl 4 — 28 February MAB, GB
ALB0403 Spring Bottom Trawl 3 March —22 April GOM, MAB, GB
ALBO0404 Marine Mammal Survey 28 April —19 May GSC

ALBO0405 ECOMON Survey 25 may — 8 June MAB, GB, GOM
ENDO0495 Marine Mammal Survey 24 June — 3 August MAB, GB
ALB0406 Scallop Survey 7 July — 5 August MAB, GB
ALB0408 ECOMON Survey 17 Jduly — 31 August GB, MAB, GOM
DEL0412 Benthic Habitat 25 - 30 August MAB

DEL0413 Hydro Acoustic Survey 9 Sept. — 11 Oct. GB, GOM
ALB0409 Fall Bottom Trawl 11 Sept. — 27 Oct. GOM, GB, MAB
DEL0415 Benthic Habitat 2 —11 November GB

ALB0410 ECOMON Survey 2 -18 November GOM, GB, MAB

1 Regional Abbreviations:

GSC =
GOM =
MAB =

GB =

Great South Channel
Gulf of Maine
Mid-Atlantic Bight
Georges Bank



Table 2. Areal average surface and bottom temperature and temperature anomalies presented in two
month time periods using hydrographic data collected during 2004 in the five regions of the
northeast continental shelf.

SURFACE BOTTOM
Region | #obs Temp Anomaly SDV1 SDV2 Flag #obs Temp Anomaly SDV1 SDV2 Flag

January - February "

GOME nd nd nd nd nd nd nd nd nd nd nd nd
GOMW 8 5.15 -1.23 0.38 3.80 1 5 7.53 1.07 041 7.85 1
GB 14 4.72 -1.03 0.37 2.90 1 5 4.20 -2.16 0.60 7.82 1
MABN| 39 3.43 -1.56 019 1.21 0 31 4.04 -1.70 0.23 2.17 0
MABS| 63 6.45 -0.33 0.18 1.16 0 46 6.43 -0.20 0.22 115 0
March - April
GOME| 31 2.63 -1.97 0.16 1.03 0 25 6.23 -0.40 0.19 1.10 0
GOMW/| 89 3.72 -1.10 0.13 1.00 0 86 4.54 -0.59 0.12 0.76 0
GB| 52 4.25 -0.59 0.15 0.63 0 47 4.41 -0.74 0.18 0.87 0
MABN| 62 4.16 -0.27 0.17 0.87 0 56 4.25 -0.79 0.20 1.42 0
MABS| 86 5.88 -0.19 014 1.47 0 72 5.65 -0.04 0.18 1.33 0
May - June
GOME| 22 7.31 -1.50 0.20 0.90 0 14 6.30 -0.79 0.26 1.07 0
GOMW/| 88 8.08 0.00 012 1.44 1 84 4.29 -0.86 0.10 1.1 1
GB| 63 8.65 -0.71 0.15 0.96 0 54 6.46 -1.11 0.19 0.98 0
MABN| 26 12.69 0.61 0.25 1.38 0 18 6.14 -1.59 0.31 1.81 0
MABS| 34 18.35 297 0.23 1.90 0 30 7.60 -1.83 0.27 1.76 0
July - August

GOME| 18 14.46 0.27 022 1.77 0 13 7.23 -1.41 0.26 1.86 0
GoOMw| 24 17.52 1.60 0.22 3.59 1 19 6.20 -0.84 0.22 2.86 1
GB| 42 16.99 0.64 0.17 2.04 0 34 10.27 -2.03 0.20 1.72 0
MABN| 39 21.19 0.75 0.21 2.05 1 28 8.89 -0.93 0.24 3.97 1
MABS| 68 23.67 -0.15 0.21 1.20 0 44  10.82 -1.58 0.21 2.69 1
September - October
GOME| 59 12.39 -0.38 0.14 1.09 0 53 7.74 -0.77 0.15 1.48 0
GOMwW| 81 13.12 0.24 0.13 1.09 0 74 6.42 -0.92 0.11 1.40 0
GB| 77 15.00 -0.19 0.14 1.05 0 70 11.31 -1.35 0.18 2.00 0
MABN| 53 18.75 0.80 020 1.24 0 47 1224 -0.14 0.23 3.18 0
MABS| 77 22.05 0.43 0.15 1.02 0 69 14.24 -0.18 0.19 3.66 0
November - December
GOME| 16 8.98 -1.34 0.21 0.57 0 31 7.48 -1.00 0.24 247 1
GOMW| 44 9.39 -0.72 0.23 1.41 1 36 6.37 -0.71 0.23 2.19 1
GB| 38 10.87 -1.48 0.17 0.83 0 33  10.69 -1.09 0.20 1.17 0
MABN| 22  13.21 -0.75 0.26 0.76 0 18 13.34 0.22 0.31 1.33 0
MABS| 37 15.69 -0.07 0.21 0.87 0 34 15.35 0.73 0.25 1.18 0

"Region", the geographic region of the northeast continental shelf:, the calendar mid-data of all the stations within a region

for a time period: "# obs", the number of observations included in each average: "Temp", the areal average temperature:
"Anomaly", the areal average temperature anomaly: "SDV1", the standard deviation associated with the average temperature
anomaly: "SDV2", the standard deviation of the individual anomalies from which the average anomaly was derived.

"Flag", a value of "1" indicates that a true areal average could not be calculated due to poor station coverage. The
average values listed were derived from a simple average of the observations within the region.



Table 3. Areal average surface and bottom salinity and salinity anomalies presented in two month

time periods using hydrographic data collected during 2004 in the five regions of the
northeast continental shelf.

SURFACE BOTTOM
Region | #obs Salt Anomaly SDV1 SDV2 Flag #obs  Salt Anomaly SDV1 SDV2 Flag
January - February ||
GOME nd nd nd nd nd nd nd nd nd nd nd nd
GOMW 8 3345 0.22 0.25 1.37 1 5 34.30 0.33 0.23 2.36 1
GB| 14 33.22 -0.09 0.23 1.04 1 5 33.21 -0.29 0.35 2.35 1
MABN| 39  33.07 -0.04 0.13 0.41 0 31 33.34 -0.22 0.14 0.67 0
MABS| 62 33.74 0.02 0.14 0.68 0 46  33.93 0.18 0.13 0.35 0
March - April
GOME| 28 32.05 -0.44 0.12 0.39 0 25 33.85 -0.10 0.10 0.41 0
GOMwW| 88  32.51 -0.15 0.09 0.54 0 86  33.37 -0.04 0.07 0.27 0
GB| 46 3293 -0.03 0.10 0.32 0 45 3312 -0.03 0.11 0.35 0
MABN| 62  33.03 0.14 0.11 0.46 0 56  33.15 -0.19 0.12 0.50 0
MABS| 86  33.06 -0.01 0.11 0.84 0 72 33.47 0.09 0.11 0.62 0
May - June
GOME| 22 32.10 -0.24 0.15 0.21 0 14  33.64 -0.22 0.15 0.24 0
GOMW| 88 32.24 -0.38 0.07 0.46 1 84  33.23 -0.04 0.06 0.26 1
GB| 63 32.78 -0.12 0.09 0.31 0 54  32.96 -0.08 011 0.21 0
MABN| 26  32.35 -0.13 0.17 0.45 0 18 32.98 -0.28 0.18 042 0
MABS| 34  31.59 -0.48 017 119 0 30 33.21 -0.09 0.16 0.45 0
July - August
GOME| 18 32.04 -0.43 0.16 0.24 0 13 33.95 -0.24 0.14 0.34 0
GOMwW| 24  31.88 -0.28 0.14 0.89 1 19 3343 -0.21 0.12 0.52 1
GB| 41 32.38 -0.36 0.10 0.57 0 34 32.79 -0.32 0.12 0.32 0
MABN| 38 3243 -0.15 0.14 0.99 1 28 32.89 -0.47 0.14 1.07 1
MABS| 66  31.39 -0.63 0.17 0.67 0 44  32.56 -0.65 0.12 0.78 1
September - October
GOME| 59  31.97 -0.62 0.10 0.34 0 53  33.99 -0.26 0.09 0.27 0
GomMw| 77  32.06 -0.37 0.08 0.23 0 74  33.27 -0.31 0.07 0.56 0
GB| 77 3232 -0.45 0.08 0.38 0 70 32.65 -0.31 0.11 0.59 0
MABN| 53  32.74 0.10 013 1.04 0 47  32.82 -0.57 0.14 043 0
MABS| 77  32.00 -0.24 012 1.51 0 69 32.18 -0.99 0.11 1.38 0
November - December

GOME| 16  31.95 -0.68 0.15 0.26 0 31 33.60 -0.57 0.14 0.89 1
GOMwW| 44  32.27 -0.43 0.15 0.44 1 36 33.25 -0.32 0.13 0.76 1
GB| 38 3225 -0.51 0.11 0.25 0 33 32.58 -0.47 0.12 0.39 0
MABN| 22  32.54 -0.42 0.18 0.49 0 18 33.24 -0.29 0.18 047 0
MABS| 37 32.48 -0.38 0.17 0.88 0 34 33.14 -0.17 0.15 0.71 0

"Region", the geographic region of the northeast continental shelf:, the calendar mid-data of all the stations within a region

for a time period: "# obs", the number of observations included in each average: "Salt", the areal average salinity:
"Anomaly", the areal average salinity anomaly: "SDV1", the standard deviation associated with the average salinity
anomaly: "SDV2", the standard deviation of the individual anomalies from which the average anomaly was derived.

"Flag", a value of "1" indicates that a true areal average could not be calculated due to poor station coverage. The
average values listed were derived from a simple average of the observations within the region.



Table 4. Areal average surface and bottom temperature and temperature anomalies for the 2004

NEFSC cruises in the five regions of the northeast continental shelf as shown in Figure 1.

SURFACE BOTTOM
Cruise CD |#obs Temp Anomaly SDV1l SDV2 Flag| #obs Temp Anomaly SDV1 SDV2 Flag
Gulf of Maine West
ALB0403 104 31 2.63 -1.97 0.16 1.03 0 25 6.23 -0.40 0.19 1.10 0
ALB0405 157 22 7.31 -1.49 0.20 0.94 0 14 6.30 -0.79 0.26 1.12 0
ALB0408 241 18 14.46 0.27 0.22 1.77 0 13 7.23 -1.41 0.26 1.86 0
DEL0413 270 31 14.35 -0.47 0.18 1.84 1 28 7.97 -0.40 0.18 2.77 1
ALB0409 291 32 12.14 -0.25 0.17 091 0 28 7.74 -0.85 0.18 1.52 0
ALB0410 320 16 8.95 -1.35 0.22 0.57 0 29 7.39 -1.00 025 234 1
Gulf of Maine East
ALB0401 26 8 5.15 -1.23 0.38 0.16 1 5 7.53 1.07 0.41 0.65 1
DEL0405 84 34 3.49 -0.71 0.19 0.99 1 32 5.00 -0.20 0.17 0.79 1
ALB0403 104 44 3.86 -1.10 0.16 1.02 0 43 4.35 -0.72 0.14 0.74 0
ALB0404 129 80 7.33 0.27 0.12 0.85 1 80 4.16 -0.76 0.10 0.59 1
ALB0405 158 20 9.59 -1.29 0.24 1.31 1 16 4.56 -1.19 0.23 1.84 1
ALB0408 241 26 17.73 1.56 0.22 1.99 0 20 6.16 -0.85 0.20 1.42 0
DEL0413 266 35 16.12 0.95 0.18 1.26 1 32 6.84 -0.77 0.17 2.19 1
ALB0409 295 46  11.72 -0.14 0.15 0.84 0 43 6.55 -0.92 0.14 1.33 0
ALB0410 318 40 9.38 -0.72 0.23 1.34 1 32 6.37 -0.71 0.23 2.07 1
Georges Bank

ALB0402 57 14 4.72 -1.03 0.37 2.89 1 5 4.20 -2.16 0.60 7.82 1
ALB0403 94 52 4.25 -0.60 0.16 0.67 0 47 441 -0.75 0.18 0.93 0
ALB0404 131 27 6.47 -0.29 0.22 0.74 1 27 5.20 -0.30 0.22 0.82 1
ALB0405 153 35 8.66 -0.79 0.17 0.72 0 27 6.70 -1.17 0.21 1.08 0

EN395 193 5 17.54 1.55 0.73 2.63 1 nd nd nd nd nd nd
ALB0408 238 38 17.08 0.77 0.18 2.09 0 34 1051 -2.03 0.21 1.72 0
DEL0413 271 33 14.73 -0.60 0.17 0.49 1 32 12.68 -0.03 0.18 1.98 1
ALB0409 282 46  14.99 -0.10 0.14 1.19 0 39 11.20 -1.38 0.19 1.85 0
DEL0415 311 4 11.90 -0.62 0.50 0.35 1 4 11.87 0.05 0.48 0.91 1
ALB0410 317 34 10.81 -1.51 0.18 0.82 0 29 10.61 -1.17 0.21 1.15 0

MAB North

ALB0402 54 39 3.43 -1.55 0.19 1.22 0 31 4.04 -1.69 0.23 220 0
DEL0404 66 2 412 -0.62 0.89 3.27 1 nd nd nd nd nd nd
ALB0403 84 60 4.16 -0.27 0.17 0.86 0 55 4.25 -0.80 0.20 1.42 0
ALB0405 150 24 12.63 0.66 0.25 1.32 0 18 6.15 -1.59 0.32 2.16 0

EN395 195 7 1881 -0.26 0.51 1.96 1 2 8.08 -1.88 1.01 2.43 1
ALB0408 234 23 21.09 1.34 0.26 1.88 1 22 9.28 -0.83 0.27 3.96 1
DEL0412 240 11 2141 -0.42 0.42 1.91 1 4 7.15 -1.02 0.66 5.26 1
ALB0409 271 53 18.75 0.80 0.20 1.25 0 47 12.24 -0.14 0.23 3.18 0
ALB0410 311 22 1321 -0.75 0.26 0.76 0 18 13.34 0.22 0.31 1.33 0

MAB South

ALB0402 44 63 6.45 -0.33 0.18 1.16 0 46 6.43 -0.20 0.22 1.15 0
DEL0404 64 6 5.87 -2.53 0.64 1.23 1 nd nd nd nd nd nd
ALB0403 73 81 5.89 -0.14 0.15 1.40 0 71 5.61 -0.01 0.19 1.31 0
ALB0405 148 34 18.35 2.97 0.23 1.90 0 30 7.60 -1.83 0.27 1.76 0

EN395 204 4 24.36 1.72 0.69 1.42 1 2 5.40 -2.33 1.16 1.52 1
ALB0408 232 33 23.60 -0.19 0.23 1.22 0 29 1281 -1.45 0.26 290 1
DEL0412 240 32 2173 -0.02 0.25 1.01 1 13 7.22 -1.75 0.37 2.36 1
ALB0409 262 77  22.05 0.43 0.15 1.02 0 69 14.24 -0.18 0.19 3.66 0
ALB0410 309 37 15.69 -0.07 0.21 0.87 0 34 1535 0.73 0.25 1.18 0

(1) "CRUISE", the code name for a cruise: "CD", the calendar mid-data of all the stations within a region for a cruise:

"# obs", the number of observations included in each average: "Temp", the areal average temperature: "Anomaly",

the areal average temperature anomaly: "SDV1", the standard deviation associated with the average temperature

anomaly: "SDV2", the standard deviation of the individual anomalies from which the average anomaly was derived.
(*) A true areal average could not be calculated due to poor station coverage. The average values listed were derived
from a simple average of the observations within the region.
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Table 5. Areal average surface and bottom salinity and salinity anomalies for the 2004 NEFSC
cruises in the five regions of the northeast continental shelf as shown in Figure 1.

SURFACE BOTTOM
Cruise CD |#obs Salt Anomaly SDV1 SDV2 Flag| #obs Salt Anomaly SDV1 SDV2 Flag
Gulf of Maine West
ALB0403 104 28 32.05 -0.44 0.12 0.39 0 25 33.85 -0.10 0.10 041 0
ALB0405 157 22 3210 -0.24 0.15 0.21 0 14 33.64 -0.22 0.15 0.25 0
ALB0408 241 18 32.04 -0.43 0.16 0.24 0 13  33.95 -0.24 0.14 0.34 0
DEL0413 270 31 32.20 -0.30 0.12 0.34 1 28 34.25 -0.14 0.10 1.15 1
ALB0409 291 32 31.96 -0.65 0.12 0.33 0 28 33.93 -0.27 0.10 0.31 0
ALB0410 320 16 31.96 -0.66 0.16 0.25 0 29 33.67 -0.57 0.15 0.79 1
Gulf of Maine East
ALB0401 26 8 3345 0.22 0.25 0.13 1 5 34.30 0.33 0.23 0.24 1
DEL0405 84 34 33.08 0.24 0.13 053 1 32 33.62 0.06 0.09 0.24 1
[ALB0403 104 43  32.40 -0.20 0.11 051 0 43  33.29 -0.08 0.08 0.30 0
ALB0404 129 80 3235 -0.38 0.07 0.33 1 80 33.23 0.00 0.06 0.14 1
[ALB0405 158 20 32.01 -0.17 0.15 0.46 1 16  33.15 -0.18 0.13 0.44 1
[ALB0408 241 26 31.78 -0.26 0.14 0.21 0 20 33.23 -0.19 0.11 0.18 0
DEL0413 266 32 31.85 -0.34 0.12 0.28 1 32 3352 0.00 0.10 1.02 1
[ALB0409 295 45 32.18 -0.35 0.10 0.22 0 43  33.20 -0.39 0.08 0.23 0
ALB0410 318 40 32.27 -0.43 0.15 0.36 1 32 3325 -0.32 0.13 0.66 1
Georges Bank
ALB0402 57 14 33.22 -0.09 0.23 1.04 1 5 3321 -0.29 035 235 1
ALB0403 94 46  32.93 -0.03 0.10 0.34 0 45  33.12 -0.03 0.11 0.38 0
ALB0404 131 27 3274 -0.12 0.12 0.18 1 27 3293 0.00 0.11 0.11 1
ALB0405 153 35 32.76 -0.10 0.11 0.24 0 27 3294 -0.09 0.12 0.26 0
EN395 193 5 3256 -0.54 0.39 1.12 1 nd nd nd nd nd nd
ALB0408 238 37 3243 -0.27 0.11 056 0 34 32.63 -0.32 0.12 0.32 0
DEL0413 271 33 3227 -0.23 0.10 0.13 1 32 3249 -0.24 0.10 0.18 1
ALB0409 282 46 3231 -0.47 0.09 042 0 39 32.66 -0.33 0.11 0.25 0
DEL0415 311 4  31.69 -1.06 0.29 0.08 1 4 3171 -1.03 0.28 0.08 1
[ALB0410 317 34 32.30 -0.46 0.11 0.19 0 29 32.66 -0.41 0.12 0.34 0
MAB North
[ALB0402 54 39 33.07 -0.04 0.13 041 0 31 3334 -0.22 0.14 0.68 0
DEL0404 66 2 33.18 -0.08 061 0.99 1 nd nd nd nd nd nd
[ALB0403 84 60 33.02 0.14 0.11 0.46 0 55 33.14 -0.19 0.12 0.49 0
[ALB0405 150 24  32.38 -0.10 0.17 042 0 18 32.97 -0.28 0.19 048 0
EN395 195 7 3276 -0.30 0.34 0.76 1 2 3391 -0.56 0.53 1.07 1
[ALB0408 234 23 3212 -0.19 0.17 1.06 1 22 3275 -0.43 0.16 0.96 1
DEL0412 240 10 3284 -0.15 0.29 0.76 1 4 3311 -0.66 0.40 1.79 1
[ALB0409 271 53 3274 0.10 0.13 1.05 0 47  32.82 -0.57 0.14 043 0
ALB0410 311 22 3254 -0.42 0.18 0.49 0 18 33.24 -0.29 0.18 047 0
MAB South

ALB0402 44 62 33.74 0.02 0.14 0.68 0 46  33.93 0.18 0.13 0.35 0
DEL0404 64 6 33.56 -0.70 0.44 0.27 1 nd nd nd nd nd nd
ALB0403 73 81 33.07 0.01 0.11 0.84 0 71 33.46 0.09 0.11 0.62 0
ALB0405 148 34 31.59 -0.48 0.17 1.19 0 30 3321 -0.09 0.16 0.45 0
EN395 204 4 3191 -0.52 0.47 0.28 1 2 33.05 -0.56 0.63 0.60 1
ALB0408 232 33 3143 -0.56 0.18 0.75 0 29 3225 -0.57 0.16 0.77 1
DEL0412 240 30 3272 -0.28 0.17 0.40 1 13  33.18 -0.82 0.21 0.85 1
ALB0409 262 77 32.00 -0.24 0.12 1.51 0 69 32.18 -0.99 0.11 1.38 0
[ALB0410 309 37 3248 -0.38 0.17 0.88 0 34 3314 -0.17 0.15 0.71 0

(1) "CRUISE", the code name for a cruise: "CD", the calendar mid-data of all the stations within a region for a cruise:
"# obs", the number of observations included in each average: "Salt", the areal average salinity: "Anomaly",
the areal average salinity anomaly: "SDV1", the standard deviation associated with the average salinity
anomaly: "SDV2", the standard deviation of the individual anomalies from which the average anomaly was derived.
(*) A true areal average could not be calculated due to poor station coverage. The average values listed were derived
from a simple average of the observations within the region.
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Figure 1a. The regions of the northeast continental shelf covered by the
Northeast Fisheries Science Center cruises during 2004.
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Figure 1b. Distributions of hydrographic stations occupied during 2004.
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Figure 2. The 2004 areal average surface (-0) and bottom (--+) temperature and
anomalies from Table 2.
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anomalies from Table 2.
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Figure 4. Hydrographic stations occupied during the ECOMON survey ALB0401.
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Pilot Whale and Dolphin Study -
2 - 9 March, 2004
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Figure 5. Hydrographic stations occupied during the Pilot Whale and Dolphin
Study cruise — DEL0404.
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DEL0405 Wilkinson Basin Convection Study
22 - 25 March, 2004
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Figure 6. Hydrographic stations occupied during the Northeast Channel
Hydrography cruise — DEL0405.
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Winter Bottom Trawl Survey
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Figure 7. Hydrographic stations occupied during the Winter Bottom Trawl survey
- ALB0402.
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ALB0402

Bottom salinity anomalies

ALB0402

Surface salinity anomalies

Figure 11. Surface and bottom salinity anomaly distributions for the Winter Bottom Trawl survey — ALB0402.
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Figure 12. Hydrographic stations occupied during the Spring Bottom Trawl
Survey — ALB0403.
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Surface Salinity
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Figure 14. Surface and bottom salinity distributions for the Spring Bottom Trawl survey — ALB0403.
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Figure 17. Hydrographic stations occupied during the Marine Mammal Survey
- ALB0404.
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Figure 21. Surface temperature distributions for the ECOMON cruise —ALB0405.
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Figure 22. Surface temperature anomaly distributions for the ECOMON survey
- ALB0405.
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Figure 23. Bottom temperature distributions for the ECOMON cruise —ALB0405.
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Figure 24. Bottom temperature anomaly distributions for the ECOMON cruise
- ALB0405.
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Figure 25. Surface salinity distributions for the ECOMON cruise —ALB0405.
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Figure 26. Surface salinity anomaly distributions for the ECOMON cruise
- ALB0405.
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Figure 27. Bottom salinity distributions for the ECOMON cruise —ALB0405.
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Figure 28. Bottom salinity anomaly distributions for the ECOMON cruise
- ALB0405.
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Figure 29. Surface fluorescence distributions for the ECOMON cruise
- ALB0405.
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Figure 30. Bottom fluorescence distributions for the ECOMON cruise
-ALB0405.
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Figure 32. Hydrographic stations occupied during the Scallop Survey —
ALB0406.
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Figure 37. Hydrographic stations occupied during the ECOMON survey

-ALB0408.
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Figure 42. Hydrographic stations occupied during the Benthic Habitat cruise
— DELO412.
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DEL0413
Hydro Acoustic Survey
9 September - 11 October, 2005
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Figure 43. Hydrographic stations occupied during the Hydro Acoustic survey
- DEL0413.
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Figure 44. Hydrographic stations occupied during the Fall Bottom Trawl
— ALB0409.
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Figure 49. Hydrographic stations occupied during the Benthic Habitat cruise
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Figure 50. Hydrographic stations occupied during the ECOMON survey

- ALBO0410.
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Appendix A. Summary of 2004 cr uise oper ations.

Ecosystems Monitoring Survey

Cruise: ALB0401
Vessel: R/V Albatross IV
Dates: 25 —27 January
Sea Days: 3
Instrument(s): 2879
Total # of stations: 7
# of vertical CTD/Profiler casts: 0
# of double oblique Profiler casts: 8
# Salinity samples: 2
Salt correction: N\A

Cruise Objectives: To assess the impact of changing biological and physical properties
of the Northeast Continental Shelf ecosystem which influence the sustainable
productivity of the living marine resources.

Whale and Dolphin Survey

Cruise: DEL0404
Vessel: R/V Delaware I1
Dates: 2 —9 March
Sea Days: 8
Instrument(s): 2277
Total # of stations: 16
# of vertical CTD/Profiler casts: 13
# of double oblique Profiler casts: 3
# Salinity samples: 0
Salt correction: N\A

Cruise Objectives: To (1) collect information on the relationship between cetaceans,
particularly pilot whales and common dolphins, and oceanographic features using sea
surface temperature and CTD data; (2) collecting data on school size; (3) collecting
biopsy samples, principally from bow riding animals; and (4) collect photographs for
several North Atlantic photo-identification catalogues.
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Wilkinson Basin Convection Study

Cruise: DEL0405
Vessel: R/V Delaware 11
Dates: 23 —25 March
Sea Days: 3
Instrument(s): 4493
Total # of stations: 36
# of vertical CTD/Profiler casts: 31
# of double oblique Profiler casts: 0
# Salinity samples: 5
Salt correction: N/A

Cruise Objectives: To (1) conduct a hydrographic survey of the western Gulf of Maine
to document the winter convection of the water columns in the Wilkinson Basin region;
(2) look for evidence in the density distributions of the transect lines that would suggest
that the colder coastal waters could have cascaded into the deep Basin and enhanced the
convective winter mixing. The third objective of the cruise was to thoroughly test and
familiarize the science party and deck department with a newly acquired CTD system.

Winter Bottom Trawl Survey

Cruise: ALB0402
Vessel: R/V Albatross IV
Dates: 4 — 28 February
Sea Days: 19
Instrument(s): 1496, 1495, 1447, 1468
Total # of stations: 140
# of vertical CTD/Profiler casts: 83
# of double oblique Profiler casts: 28
# Salinity samples: 28
Salt correction: 1496=+0.01, 1495=N/A, 1447=N/A,
1468=N/A

Cruise Objectives: To (1) determine the winter distribution and relative abundance of
fish and invertebrate species; (2) collect biological samples for studies of age and growth
relationships, fecundity, maturity, and food habits; (3) collect hydrographic and
meteorological data; (4) make collections of data and samples for cooperative researchers
and programs
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Spring Bottom Trawl Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ALB0403

R/V Albatross IV
3 March — 22 April
36

1468, 1495

332

170

115

52

N/A

Cruise Objectives: To (1) determine the spring distribution and relative abundance of
fish and invertebrate species; (2) collect biological samples for studies of age and growth
relationships, fecundity, maturity, an food habits; (3) collect hydrographic and
meteorological data; (4) make collections of data and samples for cooperative researchers

and programs.

Marine Mammal Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ALB0404

R/V Albatross IV
28 April — 19 May
17

4501

112

112

0

0

N\A

Cruise Objectives: To conduct satellite, VHF, and time-depth-recorder (TDR) tagging of
northern right whales, and to conduct oceanographic sampling in association with

mammal observations.
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Ecosystems Monitoring Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ALBO0405

R/V Albatross IV
25 May — 8 June
14

4501

124

5

126

26

N\A

Cruise Objectives: To assess the impact of changing biological and physical properties
of the Northeast Continental Shelf ecosystem which influence the sustainable

productivity of the living marine resources.

Marine Mammal Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ENDO0495

R/V Endeavor

24 June — 3 August
32

1496, 0853

61

0

59

0

N\A

Cruise Objectives: To conduct satellite, VHF, and time-depth-recorder (TDR) tagging of
northern right whales, and to conduct oceanographic sampling in association with

mammal observations.
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Scallop Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ALB0406

R/V Albatross IV

7 July — 5 August

26

2277, 1468

589

136

0

42

2277=+0.018, 1468=N/A

Cruise Objectives: To (1) determine the distribution and relative abundance of the sea
scallop Placopecten magellanicus and Iceland scallop Chlamys islandica; (2) collect
biological samples and data relative to assessment needs; (3) monitor hydrographic and
meteorological conditions; and (4) make collections for interested scientists at other

institutions and laboratories.

Ecosystems Monitoring Survey

Cruise:

Vessel:

Dates:

Sea Days:

Instrument(s):

Total # of stations:

# of vertical CTD/Profiler casts:
# of double oblique Profiler casts:
# Salinity samples:

Salt correction:

ALB0408

R/V Albatross IV
29 17 - 31 August
15

2277

168

2

126

24

N\A

Cruise Objectives: To assess the impact of changing biological and physical properties
of the Northeast Continental Shelf ecosystem which influence the sustainable

productivity of the living marine resources.
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Benthic Habitat

Cruise: DEL0412
Vessel: R/V Delaware 11
Dates: 25— 30 August
Sea Days: 6
Instrument(s): 1447
Total # of stations: 34
# of vertical CTD/Profiler casts: 8§
# of double oblique Profiler casts: 0
# Salinity samples: 26
Salt correction: N\A

Cruise Objectives: To monitor the recovery of the benthic habitat in the closed areas.

Hydro Acoustic Survey

Cruise: DEL0413
Vessel: R/V Delaware 11
Dates: 9 September — 11 October
Sea Days: 21
Instrument(s): 1447, 1496, 0851, 1495
Total # of stations: 149
# of vertical CTD/Profiler casts: 100
# of double oblique Profiler casts: 0
# Salinity samples: 12
Salt correction: N\A

Cruise Objectives: The primary goal is to provide fisheries independent abundance
estimates of Atlantic herring in the Georges Bank and Gulf of Maine regions, and to
calibrate the EK-500 echo-integrator and test the mid-water trawl performance.
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Fall Bottom Trawl Survey

Cruise: ALB0409
Vessel: R/V Albatross [V
Dates: 11 September — 27 October
Sea Days: 26
Instrument(s): 0851, 0853
Total # of stations: 319
# of vertical CTD/Profiler casts: 196
# of double oblique Profiler casts: 81
# Salinity samples: 51
Salt correction: N\A

Cruise Objectives: To (1) determine the autumn distribution and relative abundance of
fish and invertebrate species; (2) collect biological samples for studies of age and growth
relationships, fecundity, maturity, an food habits; (3) collect hydrographic and
meteorological data; (4) make collections of data and samples for cooperative researchers
and programs.

Benthic Habitat

Cruise: DEL0415
Vessel: R/V Delaware 11
Dates: 2 — 11 November
Sea Days: 4
Instrument(s): 1468
Total # of stations: 6
# of vertical CTD/Profiler casts: 0
# of double oblique Profiler casts: 0
# Salinity samples: 6
Salt correction: N\A

Cruise Objectives: To monitor the recovery of the benthic habitat in the closed areas.
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ECOMON Survey

Cruise: ALB0410
Vessel: R/V Albatross IV
Dates: 2 — 18 November
Sea Days: 17
Instrument(s): 2879
Total # of stations: 127
# of vertical CTD/Profiler casts: 128
# of double oblique Profiler casts: 6
# Salinity samples: 25
Salt correction: N\A

Cruise Objectives: To assess the impact of changing biological and physical properties

of the Northeast Continental Shelf ecosystem which influence the sustainable
productivity of the living marine resources.
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Appendix B. Time series plots of shipboard environmental sensor records.

Cruise ald402L01

1ol airt |

Knots PPM? PSU degC
M b Oho D

Humidity

Bars

5]

=]

12

10

100

=]

8

10

L]

=10

& aEim e T i
y ; e Il
e J | 4
g : f 1f.l1—‘\_x. 1r_-|'-1£

| F - T o
P ok Sl ¢ . e
Py ,.-l'«-_r"",r‘"'.-'ln"--.f",.r‘rJ L= Y .
A 4
g |
o . o
I | L | I | i

.
'\.r -

- ]

5

u’ LR

I-Ealinit!.r T T T -I T T

S i

' Fluarescanca

'Humid'rtj.r T T T T T

/|
\ !r"ﬂ ‘u"'ﬂ',r""hﬁ"l'llr' l|II

'Baromatric'P rassure

29

January 2004 Fabruary 2004

77



T T T T T T | L T
20 'L airt
5 ==t |-
[ 1 I.'lq.l'ljln I'Ir"l.
8 10} v e i Hu.,'
= o A f I'j'-'J|I Wi iy " AL
H 4 W “m poha==rd TN M, ¥ : k4 ke
Fi _l_.uul.-lf '-’l- I-_:""l-.qv 'nj [l P | !I -y B - . :-.'1 -|h‘"l
o2 T : i o | - . i ‘. S | :_ - i i i i i =
35 - Eﬁl |'t'_|||' ] T f 1 1 1 d \Il. 1 | , 1
o g ..!""w"_ " arh 2 I il e o,
NES T RV
in A0 - J B | ]
o i
a5 | 4
| I | | i i | I'
1a | Flud rescanca ' ' ' ' ' ' '
. 10 7
= 8f
0. 8f .
4 | [ 7l
L Y [T b '(ﬂ b e e A s
2 arli s 0. o ol : il --.'L*-'J;JL. Nl ™ :
80F  Wind Spead’ ! ' ' ' ' . . m
80 -
o
& 4 i
) h-“"\-. .
0k Fima, o | s, A ol AT s
\ ﬁl“- . A .-.-.__ m,:‘w #Iq-"" L f"' 1 l'" -,l-'n._'.‘_*-. ._.,.“'-“" h..,_-.lu..l" *vhw'\ F .
0 - ] L5y 1 ] ] ] ] .
00— oty i ' T A N g
A, A N P b "
= aof At ™ iy i M
-'E i.*\" + by ot IF' |"'-r L | . fF_ [ In'
: WL Y ™ '
= | m = 1 | L I!'| '|,.|'
T l{* .I ! #J ||Ir i ‘ II II
F L
40 i i i 'I* i i i i ] ]
Barometric Pressure ' ' ' ' ' T l
15 |- Ly \
.'li:l
" 101 v 7
o i | _. 4 'I \ fl" |.
5 -1 .‘-I J et ; - . ,"-"p LFLL Lt ; -
ﬂ— . 1 1 ! 1 .h:"l I..‘i: i .' 1 e 1 1 1 1 1 =
18 20 22 24 26 28 1 3 3 Fi g 11
Februany 2004 Warch 2004

Cruse all403L1

78



10F . : ; : = . : r——
{ airt
[
: . ==t
u 5 x - i, T "l;:"':"f-r" '.r\'._\_ - '.Il ] ] IJ.. T .
E1 de'_,__ e — S0, Py bt e = L - JI"'-_ ol i -l. i
- ;! T w Ak i i i W J r -.|.II‘1
L | d AT \ ¥
al- L L g
| LrF ] | | | ] | |
mi "Salintty | - - - . ; ; = .
i - -.1%. L . .-_- . Lr ¥ I....r __"“"""-- f i i
5 :E B 1 & --l.lI | | |‘I L ' 1 .'I-\.
[,I'l| TI | I'I 4 |‘h i F I'..
o | ]
A | L, ! =
| ]
28 i i l i i i i i i
12 [ I ﬁuﬂr | nca T 1 1 1 1 1 1 N
10 i
S af |
o 6 | | l | :
4 g B | HI i _ e |
] gy | | [T e il L "'_' 15 1| "'.'IIJ.-.I *'J‘l'l.--r '.l s |.'II,_---I. “ b linm el
2+ . s I : -"i'-l T LTRR R | [ I ] | ) : " s | i'g { | il T | L _
i Wind Spesd ' ! ' ' . . :
A |
4 30r \ : | -
=] ‘.)m%: . | *’Hr“""‘" *Ii 'r"IH"I ..gh|
E E:I 5 -t P "‘HI.- ll |l ! iy "l ‘hla"!-'“' # \‘ __‘ x
Lh' rli .'. ¥ l A 1 l| 1) " I' . H‘I B
- (] . I|‘IIIH-‘I".'Ml |lLI fu ! | .'il.I Ill "-l* o I|.‘:..“I - il 7]
0 i i ] * '1"' [ ll.""-"'”"I i i i i L
100 "Humid iy T i T T w1 T T T
1 L | L, ~ i & S i i
‘ "' ¥ \'!L* ! j i i ol
m o [ =) i L] L Lk L i _
% I ' 1 " I, Y | i
E | ll"l' ‘*'a' T ¥
2 8r ' L I'“'Lﬂ_l A ' -
' M, '. i
Wk o | W ll
4t i i i i "T#'h W i
'Barometiic Pressline ' J T T T 3
:_ i H i 1
' | ' R
% 4 |- f i &
m m . W II.
2F Y i i . | I |
ar o : p 1k = ]
_"‘:i i L ] i ] ] | ] ]

Crusa alt40d L2

1B

WManch 2004

79



Cruse a3 L3

dag’

PsSU

FPIM?
m-hmm'c:-'

i i i airt
Fork ,ﬂ sst
Ill'rl et .f'l.' f.
w5
I LT Wy T Bk B ity LN Ea
l‘l'-" f * L nak 1 | rj':h‘Hl“ ._1_.,“_I . I lall v i u-l J .‘t
[’ | L | Il' - |
Salinfty’ e [ '
L L I
I 1 |
e i i "I u- i Y T .r\-l.q';— / 'Ill
' . 5 .1ﬁ I|I-l-J'I Ly | 4 i -'1{* I & l' ' ‘ij'vl.
I.' of ¥ 'h!'-' l:.__ f ol Ill P
i M, . L 1
B Fluorescence - ' -

kKnots

=

=]

Humid ity
g 8 8B 8

] .|.||.I Ih !i
| l "hl i W \ i‘lu 1 W r"I JYII
i P Y W1 i R,
Humidity .~ . 1|-r-' ' i Meg ' =
Gk By L]
I-"lr"ﬂ..'ll I 1 a4 !h ]
' i | w [ i
i ” *“ . 'I;'I‘u' ) ".IH

Bars

)N
| LA

Bammetric Pressume

31 2 4 B g
Kanch 2004 .F'Flri| 2004

80




Hurmkdiny Knots PRI? PSL degC
B & B B

Bars

10}

15
10

=]

10

Cruse alb4034

T T T T T
] airt
sst ]
| P
TR L]
5 'Ii.lr' ik I. J.i : |FIAH.J -.'n I'|"‘| o -
I. - 1 i
& == : ! I-l"l-l-ll'l.- ST} —1'”’1"'-'7""""

i i i 7 i i ]

Salinity o | ' ' '
= i i =1 R T i, S ¥ _-'L'".'- o1 _

@ r" - . = ',“h l-.,ll".' ; -
[
|
o

[ i i i i i N

B "Fluoescanca | " = )
: | - P

| e o s '.'E = Al .-I....- T 1A '1"‘-\-'-.| =it il il i

'Wind Spaad

=]

April 2004

81

i i M’ “ h i i
'."h:."lilkl rﬁ* . 'ﬁ] .,'
| I 'J,:.I'.,"fﬁl T | i a L‘J i
: ) Hf py \rw ¥
i i W
H umnidity : M ' l |
| ..I- I i i L. "'|. .
i g LI I Irllj:. { Ul 'f]-' | ey i
| l'ilnll':! | 7 r ‘l' I. T": 1|' i 1| ]
'Barometric Pre=sure ' N _ '
i by L8 T
. | A "- ! 4 f il
i LAY sl ! y
L & : i
1 1 i i 1 1 ]
12 14 1B 18 20 22



. [T ' ' ' ' airt
£ 2 ! JI ﬂ: FH‘ . l ==t
| i (LF]
'EI ar IJ .}ﬂ":i ll.";;r'r_.l.ﬁ o qu " _-II_ _7 i i |;
il |.,- HIFL‘..!- n'fp‘ 5 |I . ‘t st ‘ .'"- LY
2% v ok iy "
L ] ] ] ] H":I
asF Salinity ' ' ' - -
{i i i ey, < E
= s -'l .l_-.u' 1'I *‘I_l-n-l v.‘.'r._. i b gy, "
E 33 o 1 i I'
[
26 i J i i i i i
5L Fluorescence ' : ! '
[ 4 I~
=
oL 3f " - A Al M
Tl W '. ‘ T‘_,- BT i T M u'lrflh'f ﬁli}. =i
b e At Y Tan,
1l Wind 'spaad ' ' ' ' '
A onl
o ;
G . . 3 ‘u - i 'lql "#..h' “ﬂ ! p'lifl,ih. M . N N
Lo [ h "I' | \ | {II *III. l?“‘.r.' -II'||"’|'IlIFl"'|"I . 1|h1r nl.l
a i | | i i ¥
100f By, g - [ e ' L e
.-E' an - i N .IIII" ‘[ __.qlpl ,. | I "._.I"_."."",- -,.. l|-'1|'||'lr-. J \
'-E Bl ‘ ‘1 ' | 1 ':IJ- L) ! .'!I |.|I
L Tk " 1 [ 1
m [~ ] ] ] ] ! |
Barorhetric Pressdra ' ' ' '
3] [eT _" ;I Irl"
5 15 .l iy | |
@ 1ar hl!la!.r.Elh# - . dune 2004
10 1 b j_l' ¥ .Il'l.l.l ' .-_r' *' ¥ ik 4 |‘. .l I
24 26 28 30 i % AN Vi

Cruise alk405

82




500

4001}

[

o 300
o

200
100

knots
o]

Humid ity

1020
1015
1090
1005

Cruise ded4i 1

January 2004

&3

i N '_ e ' I airt H
i —— 5 = I T — — m— = 5 - g Et d
i "Ealinfty : ! | -
B Fluorescanca | ' : ]
i I.' e T
Wind Speed | ' ” | |
| A S,
L TR e
A i
- Il'lu.' 1
"Hun"l’ldﬂz.zl ' I I bt
d P/ i A .'*'H. v'-..' W i
I = NN f |I | . J e i
UM e
- 1 I'\":"r‘lll g h" B
i 'Bammetric Pressure : ‘ 1
A B R



deqC
=]

10

Knots
]

10

100

Humidity
&

Bars
ot

10

PSU
B 8 ¥ &

Cruse DEO4O4

airt |

" Fluorescanca

'Baromatric Prassura

. |

WMarch 2004

84

10



Cruise DEO4OS

deq

10

airt

i

PsSU

Ak

TSalinity -~ Py T

ol

700
= 800}
[/

L 5001
400}

"Fluorascenda

Knots

10

1 i

"Wind Spead

i\ h“'l.“r'.*.hl_. _

T g - |
JH! H["Ij.-*i”'ll-tt?ll Ill:ﬁg:,.ﬁ I,"q
A

H u rmid ity
&

Bars
m 8N

10

T T
Baromstric Pressure

22

WMarch 2004

23 24 23

85

26



Cruisa DEO4OS

ar i | i airt

% Ml 151%s ==t
0 aF o . PN .1:}‘- | hnll.l.'l.-:b'l' 1 :
i TR 7 e |
- # L ] ! . £

i 4_ A — iy .y 'I|."Ji'a'|'|. .\1__.“.!' 1"'-" . i I

s | !

2 e
i i i i i

[l i 1 1 i
800} "Fluorescence : ' ' ' ' 1
E FO0-
= go0 .

400 .' - ) | Y W T L

"Wind Spead ' J * T |

(=

Knots
]
]
i
=
--;: .
}?_
=
e

J*r | ':"

L]

"Humidity " e = R T T R A

Hu rmid ity
28488

" Barometric Pressurg |
N i

| March 2004 April 2004 - _1 - .| I

Bars
fy & @

0 31 1 2 3 4 5 WG g

86



Cruisa DECHOT

k. 111 .,f.lpll..'a'uil. S e sst
|"' _:_-" ol ':.': ot i q-'T..l'I’f'.-:rJ'r— '__,.1;1.1' ‘EII"I;';" — _'-J".“ art - IJ" L —_ il

WF ' '

PSU
B8 OB

G600

|'l'||

PPM?

Knok
BB

—
[=]
I

L]

Humid ity

& B B
15-
2

A F " Barometiic Fressure | . I | .I _

- . i - - -
A e 1

Bars

Apr_il'?ﬁﬂ#

LT ikl 20 T L : ¥

87



m : 1 ] ] ] 1 ajrt .
L I =
15| i) e 8
'EI '|.. I-' iy -_I i l.l:_r.||-'-- . ||I A ._ll- i - . N0 o '|L!.II1'II'J~!"-\_-|I!-|I I|-!r
10F fd e h.'-.-.l"I bl Lo Ih'_l'.'."-"i R R L_ ' v,
1 r'l-l L - e ; LY R
[ i i i il
"Salintty - | ' ' ' !
it '
= 1 1| | N i 'l |1"q'*I '
j - "o ! L B RLTE
£ 33 i | F I | ! Lla Tl hl A
Wi f_]'.'lr w ] !
2L 1 L 1 i YL
"Fluorescanca | y : !
00
= . ;
2 490 oot ’
200F i | | i ]
a 15} TR L (Y 1 iy "l‘ﬂ' L
o kL | h | / | [ i F I‘ ! |’ "| . | | I‘
gof :'.ll.hm" 'Ut‘] ':_l'hﬁ W g. / 1.%)_'}.“ f J"n' II"Ill"n‘h‘ " :;"' W 1‘:
o (L M | mn 1 ' l
5 J / 1I.!l,.f J‘f | ke iy I
n i i i § i
as | 'I-Tur_nidrt'_!,r T T T s . T
£ 80l 1 . |
E Eﬁ B I
T @}
?5 i 1 1 1 1 1
- ' Bamometric Pressure ' ' !
E =) 1 A
B P May 2004 e,
10k -IE- .. IEH A s EE - EH- 'J.-E.E i, 'EE

Crulse DED4OS

88




Cruse DEC4CR

20 | airt
By mild --.'.”-:C..';..1 ==t
Bl o — o= Fle 1] "
\ il -" e g e — ST Ll ] L
= I uf ﬂ-’ i 1 i
- VMU \
10| -%Ir'l \.Ir 5 # Iru'r 'l!‘ ‘F 1 *:‘ o Iilh.ll II.I I.!-
L | ! |
a5 Salinity ' T e TS
M .- |I_ I : -
|
E 1l EI||LJ r.l'h‘ |||-'F.' l_i,J- .I' *i\dl |
J g
i 5
E i i r 1 [] ':
Fluorascanca . = J
800 E
[l
= 800} i
g i A P 4
B osoob Ay L W il
200} | . ]
) ) L]
2 -
| ! j
4 | h h
g | #I | \
10 - i
'v } f * .a { r i‘l'.:' | I1|
n ' i [l
Humidity [ Mall TTO L
m B | V) [ I.' ! fa TS i -
2 \ | I il 1] N
% 80 |- | i [
3 i
I To 1 L1
‘I"I.. !
& i i i il |
Barametric Prassura ' '
2 " 0 E
5 15| [ bt A i pp W LS
o - Juna Emﬂf,_l; I
\ | S ! i s
0 Ves sy L. ap 4 g
1 15 1 1 1

89



PPM?

dag

PSU

15

10

2000

1
1

a0a
Qoa
500

Crusa DEG410

B T T - _.-r-'I Irh
1M - . N ™ w e Tl e ¥ = Eirt
y - ..r - ,I1I & "-.llh‘I 4 I Et
- | I IIh'l J “ K I
| L T :
| |J 'J'r“ il I
L g ' X
B 'Ealinit.r I -1'. I e T &
| L
wls -I;I Il' | 1 : "I'I..l"'
‘ Apan [0 W ;
| |
i : :
B "Fluo rescance ' I T
- i | ]
[l : I
' T T T \ '
- July 2004 |
p g 11 13 15 17 19 21 s .
1 1 L L = : . .

90



Procedures for Issuing Manuscripts
in the
Northeast Fisheries Science Center Reference Document (CRD) Series

Clearance: All manuscripts submitted for issuance as
CRDs must have cleared the NEFSC 's manuscript/abstract/
webpage review process. If any author is not a federal
employee, he/she will be required to sign an “NEFSC Re-
lease-of-Copyright Form.” If your manuscript includes
material lifted from another work which has been copy-
righted, then you will need to work with the NEFSC’s Edi-
torial Office to arrange for permission to use that material
by securing release signatures on the “NEFSC Use-of- Copy-
righted-Work Permission Form.”

Organization: Manuscripts must have an abstract and table
of contents, and — if applicable — lists of figures and tables.
As much as possible, use traditional scientific manuscript
organization for sections: “Introduction,” “Study Area”/
“Experimental Apparatus,” “Methods,” “Results,” “Discus-
sion” and/or “Conclusions,” “Acknowledgments,” and “Lit-
erature/References Cited.”

Style: The CRD series is obligated to conform with the
style contained in the current edition of the United States
Government Printing Office Style Manual. That style
manual is silent on many aspects of scientific manuscripts.
The CRD series relies more on the CBE Style Manual.
Manuscripts should be prepared to conform with these style
manuals.

The CRD series uses the American Fisheries Society’s
guides to names of fishes, mollusks, and decapod crusta-
ceans, the Society for Marine Mammalogy’s guide to names
of marine mammals, the Biosciences Information Service’s
guide to serial title abbreviations, and the International Stan-
dardization Organization’s guide to statistical terms.

For in-text citation, use the name-date system. A spe-
cial effort should be made to ensure that all necessary bib-
liographic information is included in the list of cited works.
Personal communications must include date, full name, and
full mailing address of the contact.

Preparation: Type a clean/neat, single-spaced version of
the document. The document must be paginated continu-
ously from beginning to end and must have a “Table of
Contents.” Begin the preliminary pages of the document
— always the “Table of Contents” — with page “iii.” Be-
gin the body of the document — normally the “Introduc-
tion” — with page “1,” and continuously paginate all pages
including tables, figures, appendices, and indices. You can
insert blank pages as appropriate throughout the document,
but account for them in your pagination (e.g., if your last
figure ends on an odd-numbered/right-hand page such as
“75,” and if your next page is the first page of an appendix,
then you would normally insert a blank page after the last
figure, and paginate the first page of the appendix as “77”
to make it begin on an odd-numbered/right-hand page also).
Forward the final version to the Editorial Office as both a
paper copy and electronically (i.e., e-mail attachment, 3.5-
inch floppy disk, high-density zip disk, or CD). For pur-
poses of publishing the CRD series only, the use of Microsoft
Word is preferable to the use of Corel WordPerfect.

Production and Distribution: The Editorial Office will
develop the inside and outside front covers, the inside and
outside back covers, and the title and bibliographic control
pages (pages “i” and “ii”) of the document, then combine
those covers and preliminary pages with the text that you
have supplied. The document will then be issued online.

Paper copies of the four covers and two preliminary
pages will be sent to the sole/senior NEFSC author should
he/she wish to prepare some paper copies of the overall
document as well. The Editorial Office will only produce
three paper copies (i.e., two copies for the NEFSC’s librar-
ies and one copy for its own archives) of the overall docu-
ment.

A number of organizations and individuals in the
Northeast Region will be notified by e-mail of the avail-
ability of the online version of the document. The sole/
senior NEFSC author of the document will receive a list of
those so notified.




Research Communications Branch
Northeast Fisheries Science Center
National Marine Fisheries Service, NOAA
166 Water St.

Woods Hole, MA 02543-1026

MEDIA
MAIL

Publications and Reports
of the
Northeast Fisheries Science Center

The mission of NOAA's National Marine Fisheries Service (NMFS) is "stewardship of living marine resources for
the benefit of the nation through their science-based conservation and management and promotion of the health of
their environment." As the research arm of the NMFS's Northeast Region, the Northeast Fisheries Science Center
(NEFSC) supports the NMFS mission by "conducting ecosystem-based research and assessments of living marine
resources, with a focus on the Northeast Shelf, to promote the recovery and long-term sustainability of these
resources and to generate social and economic opportunities and benefits from their use." Results of NEFSC
research are largely reported in primary scientific media (e.g., anonymously-peer-reviewed scientific journals).
However, to assist itself in providing data, information, and advice to its constituents, the NEFSC occasionally
releases its results in its own media. Currently, there are three such media:

NOAA Technical Memorandum NMFS-NE -- This series is issued irregularly. The series typically includes: data reports of long-
term field or lab studies of important species or habitats; synthesis reports for important species or habitats; annual reports of overall
assessment or monitoring programs; manuals describing program-wide surveying or experimental techniques; literature surveys of
important species or habitat topics; proceedings and collected papers of scientific meetings; and indexed and/or annotated
bibliographies. All issues receive internal scientific review and most issues receive technical and copy editing.

Northeast Fisheries Science Center Reference Document -- This series is issued irregularly. The series typically includes: data
reports on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected
abstracts of, and/or summary reports of scientific meetings; and simple bibliographies. Issues receive internal scientific review, but
no technical or copy editing.

Resource Survey Report (formerly Fishermen's Report) -- This information report is a quick-turnaround report on the distribution
and relative abundance of selected living marine resources as derived from each of the NEFSC's periodic research vessel surveys
of the Northeast's continental shelf. There is no scientific review, nor any technical or copy editing, of this report.

OBTAINING A COPY: To obtain a copy of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center
Reference Document, or to subscribe to the Resource Survey Report, either contact the NEFSC Editorial Office (166 Water St.,
Woods Hole, MA 02543-1026; 508-495-2228) or consult the NEFSC webpage on "Reports and Publications" (http://
www.nefsc.noaa.gov/nefsc/publications/).

ANY USE OF TRADE OR BRAND NAMES IN ANY NEFSC PUBLICATION OR REPORT DOES NOT IMPLY
ENDORSEMENT.






