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Chief Scientist’s Report - ENDEAVOR-276: GLOBEC Georges Bank Program
BroadScale Survey Cruise for January 1996.
Charles B. Miller, Oregon State University, Corvallis, OR 97331-5503

We sailed at 1800 on Wednesday,10 January to sample the BroadScale Survey station grid.
Departure was delayed to Iate in the day by a combination of weather, delayed preparation of the
ship, and delayed loading by the scientific party. It seemed difficult to convince all parties that
we actually intended to make this cruise. However, we did sail on the appointed day. By the
time we reached Station 1, we were essentially ready to work with the exception of the wire
termination on the MOC-10 net. There had been misunderstandings about who would supply the
termination, what kind it would be, etc. That was an example of the sort of improvement we
need in cruise planning communications for BroadScale surveys. Some of the problem came
from my arrival from a distance, expecting both a ship ready to Ioad and upscale scientific
organization to meet me as I came aboard. Absentee leadership is not likely to be very effective.
Having our main Narragansett cruise organizer on federal furlough also damaged our exchange
of information, particularly establishment of time lines for preparation. A blizzard during the
night of 7-8 January, which paralyzed all New England traffic on the 8th, caused more chaos to
result from inadequate precruise planning and gear preparation than would otherwise have been
the case. We lost the day in which everyone had planned to do the bulk of their work. The crew
and I also lost the morning of the 9th to pounding ice off the fantail.

We sailed despite a forecast of gales on Georges Bank. However, Captain Tyler felt we had
good chance of getting in some work within a day or two. I felt that so long as the ship was not
endangered, we might as well wait at sea as at the dock, cutting down the time to station when
work became possible. This worked out well enough and we lost only 5 hours, getting to Stn.1
at noon on 11 January. During our first bongo net haul, the wire parted inside the traction winch
used for bongo and CTD. The problem was inadequate level winding and loose wraps near the
cheeks of the drum. Some time was lost to this. By 1600 the weather had moderated enough

are reported below by Dr. Wiebe,

At this point, station keeping went well through Stn. 4, after which a second gale (30 kts)
produced high waves and difficult working conditions at Stn. 5. For awhile stations were reduced
to the fisheries bongo, a bongo to replace (albeit with larger mesh size) MOC-1, and a Mk5-
CTD. For a time we waited near Stn. 7, hoping to get a MOC-1 series in slope water to examine
its Calanus content. On January 13, we finally managed a bongo at Stn. 45, then proceeded to
a point west of Stn. 7 accessible from Stn. 45. The direct route to Stn. 7 was too much in the
trough. We again got two bongo tows, to 200 and 500 meters. Double bongos and Mk5-CTD
became standard for a time then, with three net setters harnessed to the bulkhead so that waves
mounting the starboard quarter could not carry them off, Because of weather, we were unable
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to deploy the MOC-1 again until Station 10 on the 14th. The window of good weather carried
us through Stn. 12. We finally had the MOC-10 termination finished and weather in which to
tow that net at Stn. 12. Two nets were ripped beyond repair aboard; we replaced one and
reduced to four nets. We obtained some BIOMAPER acoustic data from Stn. 11 to Stn, 13.
Before Stn. 13, the winds returned, our third gale, and we were again reduced to double
bongos/MK5-CTD. The CTD winch parted the cable internally (episode 2) during a CTD
lowering at Stn. 58 (after Stn. 19). We sacrificed that CTD cast to gain time while referminating,
The winter game appears to be to ride the gales, then sample like crazy. You have to be willing
to rock and roll, ready to work the weather windows with determination.

We got another good series of stations with all gear but MOC-10 starting at Stn. 20 and running
until Stn. 28. Our only loss in this interval was the MOC-1 cast at Stn. 23 which was brought
back on board because of excessive ship pitch on large waves. We managed a second MOC-10
haul at Stn.27, tearing another net to shreds. The nets apparently did not hold up well in winter
storage. During Stn. 28, the CTD winch again broke the cable internally for the third time. The
traction heads held the Mk5-CTD. A more aggressive rewinding was undertaken on the way to
Stn, 29, reeling out 700 m cable with a milk crate for drogue, then rewinding it with some care.

We did not immediately get to test whether this worked. Underway to Stn 29 at 16:00 on 19
January, Captain Tyler brought the following to the lab:

National Weather Service marine forecast at 15:28 on 18 January

George Bank : NE Channel to G. S. Channel

Storm Warning

Tonight - 8 wind 20 to 30 kis. Seas 6 to 15 feet,

Friday - S wind to 25 to 35 kis, increasing to 45-55 kis late, seas building to 20-
30 fi. .

Friday night - SW wind 45-55 kis. becoming NW and diminishing to 30-40 kis late.
Seas 20 to 30 ft.

Saturday - NW wind 30-40 kis., diminishing to 25 to 35 kts. Seas subsiding to
10-20 ft.

Prediction in hand, Capt. Tyler decided to head for Cape Cod Bay after Stn. 28, altering course
toward Portland, Maine, in late evening. Cape Cod Bay was also predicted to be in the storm
track and very rough. I pointed out in the daily bulkhead newspaper (Stern View) that "a few
of the younger scientists may never have seen 30 ft. seas. Those aboard who have are glad you
won’t get the chance now."

We arrived in Portland, Maine on the morning of 19 January. The storm we saw from Portland
made us glad to be tied up in a quiet harbor. We stayed there until noon of 20 January
(including a delay of several hours due to failure of the air starters for the engine). On the route
back to the grid we stopped over Wilkinson Basin for a MOC-1 haul. The object of this was to
examine the copepod resting stocks believed to be highest in the deep basins of the Gulf of



Maine. We then steamed to Stn. 33 on the northwest edge of Georges Bank and completed all
sampling, except MOC-10, at Stns. 33, 34, 36 and 38. Sampling at Stn. 33 included some ring
net tows for zooplankton to return live to URL Sampling was complete by 20:00 hr on 21
January and we arrived at the URI dock in Narragansett at 0900 on 22 January.

This report includes chapters on hydrography (with a map of completed stations), observed
plankton biology over and around Georges Bank, on larval fish seen in the bongo samples, and
on acoustical biomass estimation, It also includes a statistical summary of profiles and samples.
The hydrographic Summary states that sea surface temperatures were cold this year, relative to
the MARMAP average for the month and almost 2°C colder than last year. The plankton
Summary states that plankton were sparse at all stations sampled. It offers several hypotheses

into them. The larval fish summary is brief; we only saw a few unidentified eggs and a few
clupeid and ammodytid larvae. The story of BIOMAPER’s operation and problems is extensive.

A mid-cruise issue of Stern View assayed an explanation of why it is important for the GLOBEC
Georges Bank Program to run the BroadScale Survey in January. The paper’s answer (abridged
here) was as follows:

The Real Zeros Cruise
by Charlie Miller

One of the late professors at Scripps Institution of Oceanography, Edgar William
Fager, was an important inteliectual figure in the marine ecology of the 1960’s,
Fager taught two courses: marine ecology and statistics. The statistics course
was rigorous, and unusual for its time (and might be still) for its emphasis on
nonparametric techniques. Both of these courses included an emphasis on
including “real zeros" in data sets. Suppose you want to know the range of
Pseudocalanus mouitoni. It is not enough to wander around in its territory,
making notes of where it is present in your samples. You must also move across
the boundaries of the range, making equally ardent attempts to find it where it
does not live. You must find zeros from actual sampling of the same quality as
your positive results. The same is true for determining time sequences of
events. For example, to know when spawning of cod begins, you must tow your
bongos in mid-January before spawning begins to get some real zeros. Then
you are assured that spawning started after the time of the real zero.

That is exactly what we are doing on EN276. We are trying to start our sampling
before things begin, before Calanus matures out of its diapause phase, before
cod spawn, before the spring bloom of diatoms. You may think the science team
are real zeros; they think they are finding real zeros. At least plankton are
sparse.

Statistical theory also provides methods, which Fager taught (although he was
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only unique in his emphasis on this subject), of deciding when a zero really is a
zero The answer is that you can never be sure about zeros. As the density of

teil you how great the density could be and still give you zeros most of the time
at your sample size. Then a 'real zero only sets an upper limit on the likely
density. If you want to leamn these techniques, consuit Peter Wiebe.

question (as a headline):

Was EN276 Worth the Trouble?

Were we nuts to sample George Bank In January, or did we learn something of
value? Probably we were nuts. We did learn something of valye.

The George Bank program has an emerging hypothesis, explaining the
interaction of the Bank’s advective pattern, the life history timing of Calanus
finmarchicus, and the spawning timing and locality of Codfish and Haddock. The
regional repository of Calanus is the Gulf of Maine (GOM) basins. The stock
matures there in January and begins to reproduce. Divergent flow in the GOM

escarpment. As the current tums onto the NE Peak, it spreads and slows down,
generating there a huge and annually recurring stock of reproducing Calanus.

over shallow bottoms and adjacent to the bank. Thus, when they have
developed sufficiently to setile, they have usually arrived in a suitable place.

Because of the reliable food and reliable flow pattern for larval transport, there
would be enhanced reproductive success for cod and haddock that spawn on the
peak. We know that lineages have been selected and perpetuated that
consistently move to NE peak to spawn. If the rest of our hypothesis is correct,
we now see clearly why.

On EN276 we did manage to get out over the NE Peak before any elevated

concentration of Calanus appeared there. A few females were found (a
teaspoonful in 50 m®), but very few, and essentially no nauplii [we should wait to
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count the pump samples before concluding that; there were no older nauplii].
Thus, we have one of the real zeros most urgently needed for the
comprehensive testing of our theory by the renewed sampling of 1996. A zero
may not seem like a great product for a cruise as difficult as this, but actually it
is what our science needed most.

Acknowledgement - The scientific party benefitted from the leadership of Captain Tyler,
particularly in getting us ashore during the storm of 19 January. Bridge watches were alert and
helpful, winch operators cooperative, and engineers quick off the mark to make needed repairs.
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of the United States for supporting this research through the National Science Foundation and
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Hydrography by Maureen Taylor and Marie Kalidis (NCAA, Woods Hole)

The primary hydrographic data presented here were collected
using a Neil Brown Mark V CTD instrument (MK5), which provides
measurements of pressure, temperature, conductivity, fluorescence
and light transmission. The MK5 records at a rate of 16 obser-
vations per second, and is equipped with a rosette for collecting
water samples at selected depths.

| Bongo hauls were made at each of the stations occupied. A
o Seabird Electronics Seacat model 19 profiling instrument (SBE19
Profiler) was used on each bongo tow to provide depth information
during the tow. Pressure, temperature, and salinity observations
L are recorded twice per second by the Profiler. The Profiler was

also deployed during plankton pump operations, again to provide
[ depth information. On a number of occasions during this cruise,
D weather conditions were not suitable for the deployment of the MoC-
1. Instead, a second bongo haul was made. When weather did not
allow for the deployment of the MK5 (standard station #7) or when
there were winch problems (standard station #28), the Profiler data
was used as the primary hydrographic data for that station. These
have been numbered by incrementing the cast number by 100 to
indicate the different source of this data.

-

Precieniaiiy

The following is a list of the CTD data collected with each of

the sampling systems used on the cruise:
Instrument # Casts
MKS 32
4 MKS calibration 31
SBE19/Bongo 75
SBE19/Pump 13
SBE19 calibration 3

The MK5S was deployed with 6 bottles on the rosette and samples
were collected for various investigators. On each MK5 cast,
samples were to be collected for oxygen isotope analysis at
selected depths for R. Houghton (LDGO) and a sample was taken at
the bottom for calibrating the instrument’s conductivity data. On
stations which included pump operations, rosette samples for
nutrient analysis were collected at selected depths for J. Bisagni
5 and J. O’Reilly (NMFS), and samples for chlorophyll analysis were
L collected from the bottom, 20 meters, and surface. Chlorophyll
samples (three, 50 ml replicates) were filtered for three size
3 fractions: total, < 20 microns, and < 5 microns. Total chlorophyll
filtration results were also used for comparing the data from the
MK5 fluorometer. Surface samples for phytoplankton species
composition were collected for J. O‘Reilly (NMFS) at only eight of
: the full stations occupied during this cruise. The chlorophyll
L analysis was conducted at sea using an acetone extraction method
and results were read 24 hours later on a calibrated fluorometer.
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Parameter # samples taken

Oxygen isotope 109
Nutrients 58
Chlorophyll 135
Species composition 8

Data:

The SBE19 Profiler and the MK5 data were post-processed at
sea. The Profiler data were processed using the Seabird
manufactured software: DATCNV, ALIGNCTD, BINAVG, DERIVE, ASCIIOUT
to produce 1 decibar averaged ascii files. The raw MK5 data files
were processed using the manufacturer’s software CIDPOST in order

to identify bad data scans by "first differencing." The latter
program flags any data where the difference between sequential
scans of each variable exceed sonme preset 1limit. The "Smart

Editor" within CTDPOST was then used to interpolate over the
flagged values. The cleaned raw data were converted into pressure
averaged, pressure centered 1 decibar files using algorithms
provided by R. Millard of WHOI, which had been adapted for use with
the MKS.

We experienced a fair amount of difficulty with the hydro-
graphic winch during this cruise. At standard station #9, we
began to observe sync errors and data "spiking" during the MK5 and
bongo/Profiler casts. When a test cable was used to by-pass the
sea-cable/slip ring assembly, the data from both the MK5 and
Profiler appeared clean and stable. Marine Technician David Nelson
located a short in one of the center conductors of the sea cable
and the repair was made. It was also discovered that the MK5
performed better when two of the center conductors (wrapped
together) were used for its "signal" wire. However, we continued
to experience signal "noise' during the bongo/Profiler hauls.

On three separate occasions (standard stations 1, 58, & 28},
the sea cable jumped the winch sheave and parted. Fortunately, the
Bosun and deck crew were able to retrieve our equipment, but there
were resulting delays because it was necessary to cut and re-splice
the terminations each time. At standard station #28, the MK5 cast
was not repeated because time was running short in the cruise and
the decision was made to continue on our course. It was also after
this station that the Captain decided to head for port because of
an impending storm. Seabird data (cast 71) was used as the primary
hydrographic data for standard station 28.

Because of our break in sampling operations, we were unable to
occupy all 39 of the standard broad scale stations. Upon leaving
Portland Maine, it was decided to head for standard station #33 to
resume operations.

Throughout much of our bongo/Profiler work during this cruise,
we observed data "spiking" during the casts. We tried three



separate Profilers, but the problem continued. Data downloaded
from the Profiler’s memory after such casts were clean indicating
that the problem was originating somewhere between the connections
on the sea cable/slip ring assembly but not in the Profilers
themselves. After tossing around numerous theories as to the cause
of this, David Nelson came to believe that the problem was caused
by the winch wire not being laid on the drum properly and causing
"slapping" during the haul which resulted in interference with the
signal coming up the wire. As a result, the data from these
Seabird/bongo hauls will require more extensive processing upon our
return to port.

Figure 1 shows the standard station locations occupied during
the bank - wide survey. The surface and bottom temperature and
salinity distributions are shown in Figures 2 - 3. Surface and
bottom anomalies of temperature and salinity as well ags a
stratification index (sigma-t difference from the surface to 30
meters) were calculated using the NMFS MARMAP hydrographic data set
as a reference. The anomaly distributions are shown in figures 4-
6. Profiles of each MK5 CTD cast with a compressed listing of the

data are shown in appendix 1.

Very little stratification was observed during the survey and
the Bank as a whole was well mixed. The surface and bottom
temperature anomaly distributions (Figure 4) showed that the Bank
was 0.5 - 2.0°C colder than the MARMAP reference. Scotian shelf
water was observed at only one station (standard station 25, MKS5
cast #24) with the top 20 meters having salinity less than 32 psu
and temperature less than 4°C. The volume average temperature and
salinity of the upper 30 meters were calculated for the Bank as a
whole and for the four sub-regions shown in Figure 7. These values
are compared with characteristic values that have been calculated
from the MARMAP data set for the same areas and calendar days. The
volume of Georges Bank water (salinity < 34 psu) was also
calculated and compared against the expected values. All four
regions of the Bank showed temperatures of approximately 0.5 -
1.0°C colder than the expected values for mid-January.

A preliminary comparison of the MKS fluorescence data (in
volts) with the total Chlorophyll-a (mg/m’) was done at sea.
Fluorescence values (and extracted chlorophyll-a concentrations)
were relatively low over the entire Bank. The R’ for the data that
had been analyzed by cruise completion was about .55.
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Figure 7. Volume Average Water Properties (0-30m depth)

Temperature, Salinity and Volume of Georges Bank Water (<34 PSU)

A, : ’

i ’ SE

SW
W
Area Day Temp Anom Salt Anom Volume Anon
Bank 15. 5.88 -0.72 32.87 0.08 1037. 8.3
NW 17. 5.19 -1.11 32.70 ~-0.24 240. 0.0
. NE 16. 5.83 -0.56 32.91 0.07 280. 0.0
¥ SE 15. 6.45 -0.57 33.01 0.28 250. 5.8
SW 13. 6.27 -0,.83 32.86 0.03 260. 1.9

[ preliminary data ]
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Plankton Notes - EN276 (GLOBEC Georges Bank BroadScale Survey) - January 1996

by Charles Miller (Oregon State University), Pilar Heredia (URD),
Jim Gibson (URI) and Theresa Rotunno (URI)

Introduction and Summary - Plankton were extremely sparse all across Georges Bank, to the
south in slope water and in NE Channel. Plankton over the shallower portions of the bank were
dominated by Centropages typicus, with little admixture of other forms. Pseudocalanus was
present at a few stations on the south flank, but in only a very few of them (i.e., both infrequent
and low density when present). Very few Calanus (a few per tow) were found in shallow bank
stations. Some Oithona similis were present in all habitats, but never constituting much biomass.
There were essentially none of the hydroids (Clytia sp.) and very few of the Sagitta elegans so
abundant in spring and early summer samples over the bank.

Calanus were present at Stns. 1 and 2 in Great South Channel. There was a stock in some layer
in the slope water to the south of the bank at Stn. 7. Unfortunately, we could not take a stratified
sample and don’t know their depth distribution.. The C5s in that stock consistently had very thin
(remnant) oil sacs. Calanus were a dominant constituent of the plankton sampled in NE Channel,
closely followed by Metridia. Calanus were found at all depths. At the surface, females, mostly
carrying eggs, outnumbered C5’s and males substantially. At depth there were relatively more
C5’s, but adults including many males were a majority of specimens. The C5’s had substantial
oil reserves, but none could be characterized as fully packed. Many, probably most, showed
active gonadal development. All that I checked were growing ovaries. Clearly, diapause is
broken at all sites checked. Metridia seem to be up at night, down in the day; not a surprise.

Over the northern side of NE peak, Centropages typicus was again dominant in very sparse
plankton, 2 few ml/100 m®. There was a small number of Calanus present, a few C5 and males,
more females. However, this stock definitely is not sufficient to account for any very large
number of eggs. One nauplius was seen among the smaller plankton, which were dominated by
Oithona similis.  Rarer forms present included some Microcalanus and one female
Clausocalanus.

In deeper waters to the east and north of the bank the most abundant predator was
Meganyctiphanes sp., and Euphausia spp. were present off the south edge of the bank.

Because of departure to Portland, Maine, to avoid a storm we obtained no samples from Stns.
29-33, a bad loss.

The following station-by-station observation notes add a few peints to the summary above:
Station 1 - Centropages typicus were dominant, Metridia lucens was moderately abundant, and
there were considerable numbers of large Calanus (C5, C6). Adults are already a substantial

fraction of the total stock. Oithona similis were present in low numbers in the bottom net.
Siphonophores were present here making up a substantial part of the biomass.
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Station 2 - Centropages typicus dominant. Upper sample was Centropages only. A few Calanus
present in deeper two samples. The number of C5 and C6-females were about equal; males and
P C4 were present.

Station 3 resembled Stn. 2 quite exactly. Centropages dominant from top to bottom. Very few
. Calanus.

After Stn. 4 we were restricted to bongos by weather. They did not catch much. Typical
shallow tows caught a few teaspoons of settled volume. The bulk of plankton at Stns. 4, 5 and
L 6 was Centropages typicus adults and copepodites.

Station 7 - Deep tow to 430 m over a 700-775 m bottom. Plankton sparse, but it contained a
variety of slope water stuff: Pleuromamma, Cal. tenuicornis, Euphausia krohnii, etc. In 9/80 of
the sample, there were quite a few Calanus finmarchicus in the sample with females just a little
I less abundant than CS. There were a few males and one (only) C4.

£ Station 9 - bongo - Very sparse plankton. Centropages typicus dominant, no sign of C. hamatus.
I found only 4 Calanus C5 in 1/4 of the sample, but there were about 50 females in that fraction.
Males about as abundant as C5 (i.e., I saw a few). I have yet to see Pseudocalanus in any
sample.

ey

Stn. 10 - finally calm enough for a MOC-1. Examined nets 1 & 3 carefully. Very Calanus in
9/60 of each (4 & 3 C5, a few females). Centropages typicus was dominant, again, but not very
abundant. There were quite a large number of nice mysids in all levels of the Moc-1, a few
appendicularians.

Stns. 12-13 up on the bank - these were strongly dominated by Centropages typicus. Sample
sizes were very small. Essentially no Calanus.

Stn. 52 (between 15 and 16) - the bongo produced about 2 teaspoons per side, dominated by
Metridia, mostly females, all with dark (blackish green) guts. There were modest numbers of
Calanus finmarchicus, mostly females but some C5. Centropages typicus was also present, as
were a few chaetognaths.

¥ Stn. 16 (bongo over the slope) - Pleuromamma spp. was most abundant. Euchaeta spp. and
Metridia lucens were present in large numbers. Calanus finmarchicus males and C1 and C5's
were also present ,but not in large amounts. The predominant predators here were the
euphausiids (Meganyctiphanes norvegica, and Euphausia krohnii).

Stn. 17 - Centropages spp. was the dominant copepod, some Metridia and Calanus females.

Stn. 19 - on the NE Peak, depth=66 m - MOC-1 samples very poor. A very few Centropages
typicus, mostly adult and late copepodites. A few Calanus, but most looked DOA; just one lively
female in one fifth of net 1. A few Pseudocalanus, again, but basically not much plankton.
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Same light dusting of Cosinodiscus seen all across the Bank, with the exception of offshore
stations {7, 16).

Stn. 20 - Strongly dominated by Centropages typicus at all depths.

Stations surrounding NE Channel (24,25,39) - MOC-1 hauls to 180+m. These were all very
similar. The deeper nets showed for Calanus a mix of C5 and C6 (both sexes) with adults
dominant. At station 39, there were many Calanus C5 molts below 100 meters. Clearly
maturation out of the resting phase was well advanced by mid-January. Deep nets included many
Metridia not found at shoaler levels. Other important plankton were Limacina retroversa,
Meganyctiphanes, Euchaeta spp. (adults and copepodites), Centropages typicus and Metridia.
Abundances were higher than we have seen elsewhere, but quite low for the volumes filtered.
Settled volumes from the deeper samples were perhaps 150 ml. The surface nets were less than
half that. Not impressive compared to the "strawberry daiquiris" expected later in the season.

At stattons along the northern edge of the NE Peak (26,27,28) and off the bank along the western
end (34 and 38), Calanus finmarchicus numbers were greater than along the south flank, with
adult females constituting the largest proportion. However, Calanus abundance was much less
than in the NE Channel, and the dominant animals numerically at Stn. 27 were Cenfropages
typicus, which were completely absent in the NE channel samples. Metridia spp. were present
at all of these stations, possibly dominant at Stn. 28. Calarnus nauplii began to appear, as did
Metridia nauplii, but numbers were low.

The MOC-1 samples from Wilkinson Basin were dominated by C. finmarchicus, followed by
Metridia lucens. Most of the Calanus were adult females. As elsewhere, total zooplankton
biomass was very low. It is fair to conclude that the mortality imposed on resting stage Calanus
finmarchicus is very severe, with survivorship to maturation on the order of 0.2%.

Written for Stern View (the bulkhead newspaper) after examining Station 27:

Calanus Not At Real Zero

Recall that this is the "Real Zeros Cruise". For Calanus finmarchicus the real zero we
seek is a time when essentially none of the resting stock has begun to mature. Let’s
review the life history. This mid-size (3.0 mm) copepod first appears as an egg, which
hatches as a nauplius. Nauplii are about 60 pm long, shaped like four armed rugby
balls. They grow and molt through six naupliar stages and six copepodite stages.
Copepodites look like rice grains with lots of feet. In copepodologist code:

E=NI1..N6=C1...C5=C6(adult)

At each generation a large fraction of individuals pause in development (“enter
diapause") at the C4 or C5 stage, the pause lasting as long as 8 months. By August the
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f entire stock is in diapause and located in deep water layers. They don’t eat and they
hang suspended in the water doing absolutely nothing. They are not unresponsive,
however. Their sensory system stays on alert, and they will make mighty escape leaps
when attacked. On our November 1994 and 1995 cruises the whole stock was found
in diapause.

Tradition has it that diapause ends for C. finmarchicus all over the North Atlantic in
; 7 February. The C5’s molt to C6, males usually appearing first. So, a real zero would
have the entire stock in C4-C5 now. However, we are not finding this particular real
i zero on EN276. Rather, maturation is well along. The tradition is clearly wrong, at
least, for the Gulf of Maine and Slope Water diapause stocks that feed onto Georges
L Bank. We have found substantial majorities of individuals already matured both along
the south flank (where abundances were low) and in NE channel (where abundance was
i higher). We got good MOC-1 casts in NE channel. The mix at depth was about 2
‘ adults per C5. At the surface, it was closer to 10:1, and the females were ripe for
spawning. Pilar Heredia found masses of empty C5 skins in the sample from below 100
m, which implies the molting is active now. If we didn’t find real zero, at least we are
only at phase 1. :
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Preliminary Summary of Ichthyoplankton Findings

by Antonie Chute (NOAA, Narragansett), Rebecca Jones (NOAA, Narragansett),
Amy Tesolin (NOAA, Woods Hole) and Alyse Weiner (NOAA., Sandy Hook)

The tiny size (in terms of biomass) of the zooplankton samples from EN276 facilitated their
observation through (1) sieve searching as the samples came out of the nets and (2) bottle-
swirling after preservation. Ichthyoplankton were sparse during the cruise, yet typical of this
time of year. Ammodytes were the dominant larvae. Cod spawning had commenced.

Shipboard observation of bongo net samples indicated there were very few fish
larvae on the Bank, with 31 of 59 samples appearing to contain no larvae at all. Individual
samples rarely contained more than 10 larvae. Species of fish larvae observed were Atlantic
herring (Clupea  harengus), sand lance (Ammodytes  sp.), winter flounder
(Pseudopleuronectes americanus), cod (Gadus morhua), unidentified leptocephali and
upidentified Stomiatids. The one apparent cod larva was from Standard Stn. 40, a bongo-
only station with no MOCNESS samples to check for others. Small fish larvae were
removed for identification in some cases, but that was not possible for some samples and
the larvae observed may be herring, sand lance or winter flounder. The long, thin shape and
pigment spots along the gut of these species make them difficult to distinguish in the jar at
their January size.

Samples from the start of the cruise (Std. Stns. 2 through 5 and 40 through 43)
contained some large (>20 mm) Atlantic herring larvae in low densities (<10 per sample).
As we moved along the south side of the bank, the large herring were no longer seen and
many samples were devoid of ichthyoplankton. When fish larvae or eggs were observed,
there were consistently less than 10 larvae and/or eggs of various sizes. Leptocephalus
larvae were collected at both Stns. 45 and 46, toward the edge of the bank. Sta. 11
appeared to be the location of a patch of Ammodytes larvae, with thousands (all <10mm)
present in the samples. Toward the Northeast Peak, cod-sized eggs were observed with
increasing frequency, but larvae continued to be sparse.

Samples taken after the storm break along the west end of the Bank, contained few
cod-sized eggs, and the number of larvae in the samples remained low. Tiny (<10 mm)
Ammodytes larvae were observed in the catches from Stns. 33 and 36. The proximity
of these stations to Stn. 11, where these larvae appeared to be concentrated implied that
there was a large, continuous patch in that area.

Fish eggs were found in 30 out of 59 samples, and many of them were large enough
to be Gadid eggs. The developing embryo within these eggs was clearly visible and well
pigmented in several cases. The incidence of these eggs (although not in large numbers)
and the lack of Gadid larvae indicates that the cod and/or haddock may have just begun to
spawn and the results of this activity will be more clearly seen in the February BroadScale
samples. Substantial numbers of eggs were found at Std. Stns. 65, 66, 27 and 67. These
stations are located on the Northeast Peak, a known spawning ground of cod and haddock.
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an environmental sensing system

High Frequency Acoustics
{Peter Wiebe and Mark Benfield)

The bicacoustical endeavor on this cruise was a continuation of efforts to make high
resolution volume backscattering measurements of plankton and nekton throughout the Georges
Bank region. The goal is to acquire acoustical data that can be used to provide estimates of the
spatial distribution of biomass of acoustical targets which span the size range of the target species
(cod, haddock, Calanus, and Pseudocalanus) and their predators. The spatial acoustical map can
also provide a link between the physical oceanographic conditions on the Bank and the biological
distributions of the species as determined from the net collections at the stations distributed
throughout the Georges Bank region. Work on this cruise was intended to obtain continuous
acoustic sampling along all the shipboard survey tracklines covering the entire Georges Bank
region. However, as described below, this effort was obviated by failure of the acoustic
equipment.

System Description and Qperation: The system used to make the acoustics measurement was a

proto-type instrument package dubbed the Bio-Optical Multifrequency Acoustical and Physical
Environmental Recorder
(BIOMAPER). The towbody
assembly is a simple aluminum
weldment consisting of the
framework necessary to mount all of
the required sensors and exterior
panels to reduce drag and flow noise
at high speeds. The framework of the
system has dimensions of 3 m length
X 1.8 m height x 0.6 m width, and
weighed approximately 730 kg in air.
A tail section adds another 1.5 m to
the length and 0.5 m to the height. On
this cruise, there were two acoustic
sensors (120 kHz and 420 kHz), and

with temperature, conductivity, :
ﬂUOI;SCCHCGiI';‘:MF tfgl{lmttance’ BIOMAPER being towed behind the stern of
and downwelling irradiance Sensors. R/V ENDEAVOR.

The transducers were operated in a

down-looking mode.

The tow-body was deployed from the port stern quarter of ENDEAVOR. The bullwork at
the stern port quarter was removed and a plywood chute with aluminum braces and plastic lining
was installed to make launch and recovery as constraining as possible while the fish was on or
above the deck of the vessel. The chute was only a few inches wider than the width of the fish,
nearly as long as the fish, and about 2’ (60 cm) tall (about two-thirds the height of the fish). The

outboard end of the chute was flared to make it easier to get the fish into the chute when bringing
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L it on board. A TSE winch (loaned by

' the WHOI rigging shop) was equipped
‘ for launching, recovering, and towing
| BIOMAPER with a hundred+ meters
of black polypropyline covered 1/2"
. steel cable (breaking strength of
approximately 24,000 lbs). A cable
) termination was fitted to the end of the
cable and attached to the towing bail
of BIOMAPER. Also attached to
BIOMAPER was a separate cable for
power and data telemetry and a safety
line (1" [2.5 cm]) diameter braided
nylon line - breaking strength ~15,000
lbs). The tow cable and the other two
L lines were wrapped with a short piece
(~8' [2.44 m]) of three-inch canvas fire

hose starting at the towing bail. The )
hose was secured with clothes-line BIOMAPER in the chute on the port quarter of R/V

rope and "duct" tape. The tow cable Endeavor. Note the position of the winch, tugger, and

was led through a wide-cheeked block  Plocks.

hanging shackled to a pad-eye on the

outer margin (port side) of the A-frame, and the power/telemetry cable and safety line were led
through a second block shackled to the nearest in-board pad-eye. The safety line ended with an
eye that was shackled to a cleat bolted to the deck. The TSE winch was located on the port side
of the main deck about 30’ (9.14 m) forward of the chute. About 15" (4.58 m) in front of the
chute was an air-tugger which was used in the recovery of the fish. It had ~3/8" Dacron line and
was terminated with a steel snap hook.

R

penmrri s g

The procedure for launching was to have the A-frame positioned with the block directly
over the tow bar. Tension was taken up on the tow cable, and then the A-frame was moved out-
board, lifting and moving the fish out the chute. A line through the nose-bail was used to steady
the fish and to control to some extent the swinging motion of the fish as it cleared the fan-tail.
The winch operator would lower the cable as appropriate to keep the fish constrained by the
chute and then, once clear of the fan-tail, down into the water. The nose line was released as the
fish entered the water. Recovery was essentially the reverse. When underway between stations,
the cable was deployed so that the fish was between 2 and 4 meters below the surface. On station,
the cable was shortened so that the fish remained in this depth range.

The power/telemetry cable was led into the main lab and the individual conductors were
hooked to either a bank of three power supplies or to two data acquisition 80486 computers (one
for the acoustics data and the other for the environmental sensor data). Two programs,
developed at WHOI, were used to acquire, process, store, and display the data. Some post-
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processing was done at sea on a Pentium computer.

Synopsis of Results: Acoustical data were obtained along two sections of cruise track, between
standard stations 11-13 and stations 19-22 (Table 1) The distance traveled alone the trackline
where acoustical data were collected was 148.8 km (80.4 nm). This is far short of the 1300 to
1500 km of trackline that is usual for a complete sampling of the Bank and substantially less than
weather would have permitted had the gear operated properly.

Table 1. Acoustic Data Summary and concomitant observatjons.

Run | LAT N | Local GMT Data files Concurrent or | Remarks
# overlapping
LONW | Date Date measurments
Time in Time in
Time out | Time out
|= ] — ==
1 Jan. 11 Jan. 11 None Only ESS data acquired;
4002.56 | 2145 0245 En276_01.pro no Acoustics data acquired.
4049.70 | 2347 0447 En276_01.raw Tow started at end of Sta. #1.
Distance traveled 25.9 km; 14.0
69 06.67 nm.
68 59.30
2 Jan. 14 Jan. 14/15 En276_02.pro Pump, Bongo, | This tow overlapped work at
41 13.10 | 0831 1331 En276_03.pro | CTD, MOCI1, stations 50, 12, 51, and 13.
41 14.60 | 2200 0300 En276_04.pro | MOCI10, Distance traveled 68.3 km; 36.9
En276_02raw | ADCP nm.
67 58.90 En276_03.raw
67 10.10 En276_04.raw
3 Jan. 16 Jan. 16 Pump, Bongo, | This tow overlapped work at
41 37.05 | 0030 0530 En276_035.pro | MOC 1 and stations 58, 20, 59, 21, and 60.
4133.20 | 1651 2151 En276_06.pro ADCP Distance traveled 80.6 km: 43.5
En276_07.pro nm.
66 59.90 En276_05.raw
61 01.82 En276_06.raw
En276_07.raw "

The acoustical records showed relatively low volume backscattering compared to those
obtained during the previous July cruise in the same regions sampled. In July, substantial
amounts of sand as well as animals were collected in net and pump samples in the well-mixed
areas of the Bank. It was not the case on this cruise and may help to explain the difference in
backscattering levels between the two cruises. In the small area surveyed, highest backscattering
values were in the shallowest portions of the Bank. Here the water columns were well-mixed
hydrographically and this was reflected in the acoustical record; vertically the volume
backscattering had a uniform distribution (See Figure of 420 kHz data). As in essentially all the
acoustical records we have taken in the well-mixed regions of the Bank, there were vertical bands
or striations of alternating high and low backscattering which may be related to vertical
circulation cells caused by tidal flow over a rough bottom.
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Equipment Notes: We had BIOMAPER in the water on three occasions. The first was shortly
after we finished work at Station#1. The deck checkout to look at noise levels on each channel
showed the system was working OK (in the non-transmit mode), but once in the water, we could
not get it to work even in the non-transmit (listen) mode; all we got were error messages
indicating no communication between the computer and the transmit bottle. After several hours,
we hauled BIOMAPER back on deck. In the wee hours, we cleaned and greased all the
connectors going into the transmit bottle and both transducers. This did not help the situation.
Even on the deck, the error messages came flying across the display when the 420 or 120 kHz
systems were turned on (in listen mode), but not always.

On 14 January (0920), we put BIOMAPER in the water for a second time because
subsequent deck tests indicated that communication between the computer and transmit bottle
were working again. But in the water, we had the same problem - lots of error messages and no
data. While working with the RS485 adapter, the acoustic system suddenly started working, but
in retrospect, this appears coincidental. The system ran continuously for about 9 hours with only
a couple of glitches where we saw the data stop coming in for a minute or so and then, on its
owi, start coming in again. Then, the error messages returned and the system could not be re-
booted successfully, in spite of repeated attempts. BIOMAPER was brought back on board, we
removed the transmit bottle and opened it for inspection. We found two cooked resistors on one
of the circuit boards. We were not able to determine what caused the failure, Dave Nelson, the
Endeavor resident technician, replaced the resistors that were blown. A deck test in the listen
mode was successful.

We put BIOMAPER into the water just after midaight on 16 January, but the system
failed to function properly and the familiar stream of error messages began. Repeated re-starts
had no effect, but we left the fish in the water anyway to get roll and pitch data. Six hours later,
another attempt was made to start the system and it worked. It ran until about 1300 when it
spontaneously went into error mode. Attempts to re-boot it were successful. An hour later, it
again went into error mode and we were again able to re-boot successfully. Twenty minutes later,
it died. No re-boot was possible. We again brought BIOMAPER on board, removed the transmit
bottle, and opened it up. And again we were greeted with the smell of cooked electronics. Not
only did the resistors that cooked last time get fried, but other circuitry failed as well. No repairs
were possible this time because parts were not available. This failure ended the acoustic data
acquisition.

Another technical problem encountered on this cruise had to do with the contamination of
our 120 kHz signal caused by the ADCP operating at 150 kHz. This kind of contamination is
caused by the fact that the ADCP is emitting acoustic energy over a frequency band that includes
120 kHz. This contamination was clearly evident in tests done while we were on station where
the ADCP was turned off for some minutes. The 120 kHz acoustic records during periods when
the ADCP was off were much, much cleaner than when the ADCP was on. In fact, none of the
120 kHz data collected on this cruise can be used in quantitative analyses. By the same token,
our 120 kHz system must be having some effect on the ADCP data. A solution to this problem is
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needed and will probably involve getting a master clock and coordinating the pinging of the two
systems so that they do not overlap.

EN276 (JAN 96)-BIOMAPER 420 kHz-STATIONS 11-13 on Geotges Bank

Pty
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Figure A curtain plot of the volume backscattering at 420 kHz along tracklines between standard
stations 9-14 and 18-22. The echograms portray vertically mixed regions with fine-scale vertical
banding of high and low backscattering which may result from an interaction between secondary
vertical circulation cells set-up by tidal flow over an irregular seafloor and the behavior of the
organisms attempting to swim toward the sea surface or the seafloor.
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Event Log

Methods Explanation - The GLOBEC Georges Bank BroadScale Survey samples
zooplankton and fish larvae with several net systems and takes hydrographic profiles with
a CTD system. Samplers are as follows:

Code Name

BongoSB

MOC-1

MOC-10

Pump

MkSCTD

Drifter

Apparatus - sample disposition

This is a 60 cm bongo net hauled below a SeaBird CTD system that
provides depth control and temperature-salinity data. Mesh size is
0.333. Principal target animals are fish larvae. Preservation is in
formalin. Samples go to NOAA.

One meter MOCNESS sampling system equipped with 10 nets. Nets
1-4 are 0.150 mm mesh and constitute a first deep to shallow series.
These fine mesh samples are primarily for zooplankton studies and
go to the Durbin laboratory at URI. Nets 5-10 are 0.333 mm. Net
5 is 2 down net; the sample is preserved in alcohol for molecular
biological study at the Bucklin laboratory at UNH. Nets 6-10 are a
second up series primarily for fish larvae. The samples are
preserved in alcohol and go to NOAA.

A 10-meter MOCNESS sampler with five nets. All nets are ca. 5
mm stretch. Samples are preserved in formalin and go to the Madin-
Bollens laboratory at Woods Hole.

A gasoline driven centrifugal pump that samples water through a 3-
inch hose to be filtered on deck through 50 um mesh screen for
copepod nauplii. Samples are preserved in formalin for study at the
Durbin laboratory, URI.

This is a Neil Brown Mark-5 CTD. It is equipped with a
flucrometer. Data go to the Mountain laboratory at NOAA Woods
Hole.

Holely sock drifters with 10 m tethers to Argos-reporting floats.
Data to be gathered via Argos by the Limeburner laboratory at
WHOI.

Station locations sampled on EN276 are shown in Fig. 1 of the Hydrography section (page
9). The following numbers of deployments of each sampler type were accomplished:

BongoSB
MOC-1
MOC-10
Pump
MKk5CTD
Drifters

71 casts Positions and times of all sampling events
23 casts - are listed on the sheets that follow.

2 casts '

13 casts

32 casts

5 releases

26



Le

T T IRG T 6 05'Grio 046808 |9 (6127 (el il o |vl | agobusd|gy

I uigingise |2l |o1'9vZo |0E6ECEF | © lgle HNRE L ¥ | asobuog |ty

BNUNQIS ¢/ |0g'9vLi9 |06'6E0F | @ |10z N E Lt | |ascbuog|ep

BUNgisia9 ez |oEev/o |060¥0F | S [SG1 et {1 o il |el gsobuog(ey

BUNAIS |89 (9L 062549 |09°GROF | @ |E2e2 el |i ok 0L |21 [asobuog|ls

BfunqIs (89 1S/ [01'ESI9 |09°SHOP |8 {Zice 2L T |¥% 01 |21 [asobuod|ov

Urelunow | /S |99 |05°0089 |0L0S0F @ 0202 (2T (L |5 8 g A1LOSN{6E

ugingjes {99 |05°0089 [0B°0S0F | © |€002  |af L |§ 6 LL  |gscbloglgs

1-DOW 828|081 0] ulingles |99 [0E'0089 (0L'0S0bV | 5 |Z6BL 2L |ilE 6 L1 asobuoglze

BIUNdIS|(09 169 |ov0089 |oZ0sor |9 lSkel el i g ] 0l |gcobuog|eg
T i ] BYUNAiS 169196 (080088 (06°050F | (@661 (20 (i e T 6 [aaobiod [ae )

B L _UiBjinop|tg 99 |og0oso |bs'0S0F | 5 (826l lzi 1L |g 6 {l TEe0lsiEMibE

o T T wjuagis|es |as ogioes |occcoy | 8 Gegl (81 7|i T ler T |8 é gsobuog|ge ™
BAUNGISI9S  ]09  (Ov' /089 0PGSO | ST[6I8T 121 (1 [ep 8 6 gsobuog|ge -

uiqiing 85 |00'€i89 "|026S0F [ © |1SG1 |21 i [F L R

) uiging|sy 185 [or'¥iB9 |02650F | § (1551 |21 (i v L v 1-00 |08

UiqIngiee ey |0E¥IBY 0210y | S f8Svr (el |1 v L Ir dwnd |6z

ueiunow gy 1S |09°F189 |0F00iF |5 |08Fr  [Zi (1T 1% 2 ¥ QLo 82

ejungls ¥S  108'FIB9 |OV'BSOF | @ (OLkT el f1 | z 8 dsobuod | /g

BYUNQIS|0S  |¥S  |02'SI89 |ov6Sor | s [0ikE  |2r |t [P i 8 gsobuog oz

BRUNQIS 0S  |0¥'0289 {029v0F | 8 (seer (21 [r |1 ] L gasobuog|gz

BUNQIS|Ly |Gy 050289 [0°SY0v | S |Beei 1zr 1T |i¥ 9 L gsobuog (¥

| waingi/8 126 |065289 (05620 | © 668 (2L |i |E 5 £ 100w |z

ulgmai6/e |96 |04°7299 |01V 0EGF | S 19F1 2l |T [E g £ 100l 22

uqing|gs €6 |06'Ge89 (GO’ teor | § 01z 2L i e g P diung|ig

UBJUNOW(GB  |¢6  {0S'9¢89 [0L°1E0F | s (Z29 121 [T |& 5 £ JLOSMW |0z

eungis L6 |09'Bzeo |og'1E0F | @ |G10 et |1 [e [ 9 gsobuog |61

BYUNGISTPR {06 [08°9g80 [0B'1E0F | © |600 ek [T j8 G 9 gsobuog | g

eungts! (¥9 |06°2rB8 [055e0b | @ |geF 2l I [ v ] agobuog|/1

eNUNqIS|09 1€9  [02Ev8d |OP'Scov | S |6zv et (v |iv ¥ ] gsobuog|aj

L ERE R EN 3 z (oo | g

uqInares (g9 01°6588 |06'680v | 5 |00e zl [ ]g 1€ c Loow ||

ureunolyi1g " [Z8 T |65°6589 [0iBEOF | §|SkL el 1t |2 g e TLOSINTEL

| ®undig 89 |0v¥'6589 [06'9E0F | @ |cEl ekt 2 € v gsobuog |21

BUNGISi+9 [/9 |0F'6%85 |0E6E0F |5 152k et |t 7z e v gsobiog]Ty

g/ (08 [0/'6G89 |09°6F0F | @ |E gl 1t Jov F] £ gsobuog ot

PUlUsAS ssSjpuim BUY L0 ISES BUJf| eyundig |2/~ |08 |02'6589 [0Z°Z50F |5 0SE2 |11 |[i |oF - £ gsobuod |6

agaiM | & 0B |0E'6989 |0L6¥0V | o |/¥Ee [ir 1 o F] I |eddewiciglg

Duidiom J0U 57SN0oE EEEIE 08 slskie (i [T i ) | 19ddeuidiq|/

upuno|s/,  |e8  f08'S068 [0L20LF | S |GF02 (1L [T (1 A i JLOSN |5

BYUNGIS|ZB S8 |00°'S069 102°€div | @ 10002 |Li v |1 1 Z gsobuog|g

BIUNgiS|e8 168 (09069 [0€€0IV | § |€661 (1L 1T |1 I Fd ggobuog |y

uaing|e'so 9/ j02°€069 |09°20LY | 6 [€06F [LF [+ |1 I i foow [§

wainglzz_ 198 |o8'ios9 |oe'ioty | s jzier |ir [Tl t 1 Looui|g

Youim uy paped anm ‘paloqy]  eNURGIS[pE |FZ 6'8589|108° L0y | § [00FF (1T [i7 11 A ; agobuog|
SUETTIGY) id [Wideg|wWyiddqgiuog 1B o/s|wwyy  [Aeq [N | piE BIg ] #8ig [sed Nsul| giusag

1SED | I91BM 1Y 2 6 7




B¢

T wand) (66 (00628 [0y (e [heer T RITIL (B g2 "1l (50 [18
waing|6e |Zv  TO9EE/S |o@Zely |5 {podi [vr [i |31 A 190 |06
.............. . . |gvb |oFVEZS(06°22iy (B [oest  (FL T |l AR 0100 |68
e N e |V'Sk |09'eel8|os ey | s |berl  (RiTIEY e Tt OO0 |88
_uging Ly T|0VEEi9 |odEdib | s losel kL 2l ez lE T dwngl /8 )
ulelunoWi/& (€  |06'2629 (01¥eiy | 8|01 1vL |1 (3L g2 [ | dIosiin|os
o olunais| vy 1082649 (02 F8iy |8 |8521 (Wi i |8l Igz T|ee [agobuog|ge
_Bjundislor lgv (042629 |08 bety S iGkEL |FL ¢l |gg |6z ldasobuog|vg

Bungis(1y |vy |00°GrZ8 (0061 IY gc | @sobuog e

k{e
1)
Q
™~
=
~—
Ty - Lt 1—»1-'1—1—
o
>
o
8]

a
C)
2]
BUNQISILF  [vF  |02'ShZ0 J00°6LLEF 1S 1501 1FL 05 |2¢ |8¢ |dsobuog|zs
8U0IM Sz |05  106'8G/0 [0LELIV | S [i€8  |pL T le [z |iedeioig|ig
T uiging) " 10§ 068548 |BIELEY [ e fEoe Il iy e 8 100N | 68
uaing|Zy " |eg  |08°7679 |0.°2iTF |5 |oes b1 i1 e |9 LOOW |62
Uelunowisy 105 |02°7648 |02 ELLY |6 |00l vl i1 i ol | aLo%in|ez
uiging 1§ 109°/5/9 |0E€iiv [9 258 2R ig  |{g |dsobucg|/;
ugingieb |os  [09°/619 [OLEILE | S IERG T [FF (L |1 kg jle |gsobuoglo/
uiging iy 09'8r29 |OF'B0LY | @ |GSS vL |1 |6F 02 |9¢ [dsobuog|g/
ulqingily Gy |0E'8F.O |OFVGOLP | S 18IS |PL |+ |6 0c |92 |dS0Busgivs
uging 85  |0¥'B6ELQ [0B'Z0I¥ | 9 |OFE v [ toi 6L |g 190 |£2
uqingiLs |85 {0E6EZ9 (0L90IV |5 |@1€  [vi {1 |OF 61 IS ELTEA
UBlINoOW(1S (85 [01°6ELD |0ES0EY | 8 [SE2 |%1 |1 01 6L |6 aiosin|iZ
BlUNQIS B85 106’8849 |0L'SOLY [ © [Zgz  |vI T |or 6l |se |asobuog|oz
BjUNAISIeS 186 |02°8E20 T|06V0IY | § [0ee  |bi (T oL 61  [S¢ |gsobudgles
R Bjundis| |9 [0E'62/9 [09°10IF [ B |DLT vi |1 T(8b BIL |be  |gSobuog|ga
BYUNQIS |28 |59 |01'62Z9 |0SLOiT |5 IS0t PL[1L (8F 8L [ve |asobuod|/o
UBIUNOWI69 162 |02'08/9 |0BBSOY | @ |SSEz  |BL |1 |8 Ll |8 QLODIN |99
uging 6.  |0E£°02/9 |09'650F | o |2ee2 (el |1 18 41 |eg | gsobuog |6y
uigingis/ |64 |06'61Z9 |0F'6S0F | s |9gee |6 11 |6 /1 |Eg |95oBuog|yo
ejunqis|el (67 08'61.0 |OF'BSOF | ® |Slcg |EF |1 |é Ll 1gg |gSobuog|eg
ejunaiGlel |62 |09°61.9 |0F8S0r | § |0ige (g1 |I |8 Ll lge Tasobucd]|zo
BIUNGISIE8 {48  [09°LLZ9 [06VS0F | @ |Skie (el [+ |Z¥ 9t [tz -[asobuog{lg
eundlsles (/8 |oLLiL9 [00SG0F | 'S [8Siz el |1 iZF 81 [le |Hcobuogioo
uleluno| 18 126 |06'€0Z9 |0ctS0F | @ |2002 [ |1 (8 S |Z aLO9IN|6g
EXUNAIS |68 |26 |09°'€0/9 |OI'ISGF | @ [6E6L (€l [T |8 Gl |02 |4asobuog|as
ungie8 126 [0S'E0Z9 |0S5TISGr 'S |T1EBF  |EF |+ |8 |51 |og  [gSobuog|/g
BYunqIgi/8 |26 |OW'E0Z9 108°LSOY | @ (2eel [EF |t |8 Gi |61 |gsSobuog|9g
BYUnqIsi/8 |26 [0L'E0Z9 [00°250F | 5 (b6l (&F 11 |8 SI |6l |asobuog|ss
. Bungisigol |oik |OLLIZ9 [Ov'eEOb | @ |Biil €1 |1 lov vi {8t |gsobuog|¥g
BUNGiS|90i (01T |08'01/9 [og6eor |S[60Z1 (g1 [T oy vl |8l [gSobuog|eg
Bqungig 006 |09'9E/9 fOrZlOF | @ {oEci JEr [T |Z gL |ZT |dSobucd|es
Bungisioey (4L |08'¥E/9 |02°BIOF | § IsEet  [E€F [T 12 gl |/l |dsobuog|is
B)UNGIS 004 [0S'vEL9 |00°GiOF | @ (Gl (61 1T |4 £l |91 {gsobuogjog .
ENUNQIS| 102 |0S8  |06°€E/9 |09°Gl0r |'S [Soel [EF (T 12 gl |9} |[dsobuog|ey
) BUNAIS|LEL |eel  [0L'gel9 00720y | 8 |§¥8  eF (T |sp ¢l |51 |gsgobuog|gy
eunqis| el |ZEL |00°el9 |06 Zeov | 5 |28 |eF [T ISv ¢l []sI [@sobuog|iy
uewnow|sy (gL  |05'SPZ9 (09°6EOF | § jogg |er |1 19 T ail0SHN|ov

SjualWwog Idjwdaq] iideqg|{uoT (] gfs(uwiyy — [Req I |BIs IS | #ei8 [#iseD s #108AT

1880 | 1578M TV al o 1




[+ 1A

Suiging{¥8 {18 |00°'Cke9 |ogkely | S jEbsi s L |81 Ge |8y jasobudgizel
BUNGIS[e8 (18 |00cv99 |08FZ1F | (¥kZL |G |V |81 G¢ {lb Tgsobuog|og]
- BURgis(ea /8 102ev99 |0Lv2iv | S [9BZ1L  |sL (1 |8F e (v |ggobudg|get
ejunqig 06 |08'¥EQ0 |0C'8ii¥ | @ |¥SSE  |SF |1 |95 ve |9 [gsobuod|vEl
BYungi5tae 116 |OSPEOD |OL9Liv | S [SFGIE |G |i |8g v [oF |gsobucd@|eci
uigng | oL 96 09°0E99 (09°2L1y | s |OFL  [SF (1 [Z1 EE [S dwnd[¢er
o UWBIUNOW |16 (96 |0V'6299 |OV'eLly | ST|ZEEr [SL [T [Zi T{EE (81 | aLOSIW|LEL
uging 16 016299 [O¥eliv | @ [PEEL ist |+ [Z1 £€ [s¢ |ggobuog|ogl
uiging €6~ Z6 0v'9298 [Oi¢liv | §7[Biel [SL {r |41 £E |Gp [dSobucgjeel
uiging 6 Joggee9 [0Lgiiv | @ {Z0ET T[Sl [T |Zi gec  |pP |ggoblog|azi
I ___Mojel 'pafun pus-poo uiginglee  |/6 (082299 [06°TFLY | S [OOET  [GF |k |4 €€ vy |dsobuogi/gi
ST ’ eyungis| 126 (08723 T|oR iy | 8 |ogEl T ISy € |c¥ |agobuoglozi
eNUNgIS (v6 |86  |607Z299 [0 Tty |8 kgl [si |1 i1 ge |er |agobuocgiszl
BNUNQIS[9EL ~ [e¥L [0£7/299 |OEEQIF | @ |ZakL |&F |1 |66 ¢t |gF [asobucg|vz:
i ejunqisioct ekl (0172899 {oEE0Lr | 5 |9til ISt |T [s6 gc oy |gsobuog|tci
uiging|g/e |e8E |OE2E99 |09°%S0F | © |0S6 ST |9t € [I1¥ |gsobuiog|gel
ulqinQ|gie  |€8E {00599 (0@¥S0F | S |16 SL {1 I3l 1€ [1¥ |dasobuog|iegl
uigingige |008 (0077295 |00'Ssob | s |5GL SE 17191 te |¥ dund|Get
WEUNON[08BE {008 |D1°Z299 |OESS0F | S (912 Si |1 |9i e (81 | dIoewn|6it
Bjunagig 008 |00°Z299 |0E'vS0F | © |950 SL [+ oI IE |0F |asoblog|git
T euUNqIS (002 (008 |069229 |0LGSGy 'S [Z29 T ] ke |OF |asobuog|Zit
esungis 01 |06'cE09 |067/60F | @ |ves GL [F |¥S 08 |68 |dsoBuogioll
e UNGIS|20L |S0F  [OE'FE9S JOPBSOF | § |0OLG ST |1 [¥S 0E |[6E |dsobuod|grt
Uureunoiif[02 |62 |0€2v99 |05 101y | 5 |G5E T ED 62 vl | GiOSIN|vEF
uaqmd B2 Joeer9s |097i0IV | @ jorE N I ED 6z |8€ |QSobuog|elr
] uaind|(y, T 18Z |[02Er89 [08'10iy | S [BEE ST T 6c |86 [dsobuog|gil
BYUNGIS 6/ 02Ere9 |06'L0Iv | @ |0EE g1 (51 6¢ |/Z€ |Gsobuod|iii
efunqisies (62 02er99 |0geolb | § [vee GL |+ |St 6z |IE |€sobuogiorl
BNungis £Z 08’699 |06'901F | @ |212 61 [T |gs 82 |08 | ascbuogléol
Bungig| [9 ¥ 0/.°6¥99 |01 Z0iF | § [GOg SL |1 g5 B¢ [0€ |asobucdigot
ulunol|2a |88 [05°/809 [OCLLLY | 5 |0S St T vt JZ7IEr | aLDSN| 207
] uiging 0. 10V'7699 [ov'Liriv | @ |ZE S vl /2 [6e [gSobuog (80T
T uiging|(eg— |oZ 0£7/599 (0§ i11P | sdoe  |gl |v ¥ [¢ |st  |[gsobuog|sol
ejUNgIg 0/ 1074599 |09°FIiv | @ (g2 S1 [V |vr 2 |PE {asobuog|vol
BUNqIS|S9 |69 021699 |06°Lii¥ | § |02 Sl {1 ¥l g |ve | a5ob6uod (ol
BNUNGISIGe |88 |0S'E0/9 |0Z°Eliv | @ |goge  |¥E |1 |ZS 8¢ |e¢ [asobuod{zol
Bjungig|eo |89 0509 [O1¥FI¥F | S [E082 ¥l [§ |<G 9¢ |[e€ |gsoBuog|iol
UigJunopy 80 [08e0i9 |01¥%Liv | @ (8522 [vi |[I g% 9¢ |gJsedIsEM 00|
8qeIip|  v-Z|ve {01019 |09FLy | @ |00ce |#1 [L |61 Gg. |¢ |iedelioig|e6
urRlunNoW (¥ [+¥9  |0¥'80iI9 [00'ELLY | @ Ivle L1 [EF Gz |2l | diogvA|as
ugIngios  |es 05’6040 [ov'SLLY | © [28Fe  [vL [+ |E1 S¢ |g¢ [a@sobuog|/e
uranges  |eS 0460/9 {0851y |5 [I1tg vl [T |51 Gz (g8 |eS0bucg|os
BYUNQISISS  |6G  |0/°60/9 [OLSKLP | @ |0ilg (bl 1T |E1 G2 {1& |gsobuog|ge
2Junqis(sS  [6§  JO00LZ9 |OBSEIP | S |S0le |¥F |1 IE1 5¢ [I€ |gsobuog|ve
eUNAIS(0F |br  (02°0¢/0 |0F6LLY | © (026t  |Fl |1 |16 ve |0e |gsobuodice
BUNQIS|Ov  |Wr |0271e/8 |020civ | 5 (giel  |vl (L IS vz |08 |g&obuog|es
siuatlwiog Id]uidaqd | yidag |ucT eq 9/s [wuiqy™ [Aed [N | pis Big | #els |iseD nsup| # 1ueAy
1seg[1arep o 1v 3 o 1




ot

ST D - Ly e T062° |0EVESE T[0g'voey [ @ ogs 1AL |be iy~ 19 | gsobudg|est

) BUNGIS |F0Z |0l |09°G969 |00v0er | S (806 |ZF |1 [¥e iy |19 |ggobuod[esl

e)ungig Gl |060550 |0BFoer |9 tjesk LT |I |ve ¥ |08 |gsobuogd[isi

BUngig (981 |681 |06°95G9 (0L'€02r | S jgeb |4V |1 |te ¥ |09 |asobuod|ost

- B)UNqgIS 66 |00'v099 |OL'GELY | @ j6ba  |L1 |b 129 9y |65 |dsobuog |64l

- Bunais (26 |6 |06 v009 |ov'Seiv | S |ed |11 |1 a9 oy 165 jdsobuod(all

buiblinjd-eBpuq Ag pauoge : papioosl 10U(9L |1 |68 AR F-DOW [ ZLT

ulgingize |68 |000i99 |oo'okiv | @ [IvES (9L |} |ET ¥ [ dwind| oL}

ulejunopw 6z |68 (060188 |00Zki¥ | e [slez |91 [ [eT Sy |ge | GLOSIN|SZH

eUngisi6L |28 |050189 |OvZiviv | e [goeg (91 |1 [eg G |89 |gsobuod|vil
T TUBjUNGIS|6L |/8 021168 106 Lkiv | 8 |GGee (8L |1 |EE Gy |8G |dsobuoglesl
- - Cjunaisice |66 {06009 [0g'opiy | o [SEiE |91 L1 (19 by |45 |@sobudglzsi
B CUmunaigice  |es |og'eoes {ogoviv | S |21ie |ei (iT|ie” |k [/5 "|@Scbuod|iil

ulBilnoWies |66  |0S°0098 josO¥Ly | @ {€0le (91 | |19 vy (€ [iSedieemioLl

. ulgingigis  |ovl  |09'8%59 |Giecly @ [oe6k 191 |1 |gE A (901|691

WeIng 501 [F1l|0672098 [02FEIY | S |eg8i el |1 [é¢ er | EETICED

urejunoy 96 |0LE  |0£°1099 |09°€Elr | @ [62li |91 [1 123 €F [tz | QLOSAW|Z8L

BURGIS |11 |9l |ob 1088 “[oG'ceiy | 8 |Z1Zi T|ei |1 |de  |ev |99 [a@sobuog|ogl

ejunais (Ll |8k [02°1099 |0zEEly | S [Z0ZL (91 [IL |22 gy |9 |gGsoblog|sot

5GaIM| v-ci9Fl (02099 |0ZEElv | @ [1S9F (9L |1 |e2 gF (g [edélolg|pol

exunqgig €6 |067¢i99 |0Zeciy | @ |[825i |9k |1 [0S 2y |66 |gsobuog|est

eUNgiS (88 |g6  |0e 6199 |02°EEiv [ s {4iSF [91 |1 |09 v |55 |asobuog|ear

ugqing 16 |0E€e90 |oegeiy | @ ooyl |9t (I [ie v {0} EEED

- uiging[te |16 [0E'€e99 |0Eeelr | S [BOEL (9L |1 [ig i 101 100|601

ureunolf |8 |06 |O0P' €299 |oceeir | S {AvgE  [91 |1 |1E I¥ j0c | GLODIN|6SE

BquUNgiS 06 |0SEc99 |OFeciv | @ teeer |oF |1 |12 iv  {¥S  |gsobuog|asi

efunqiS (g8 |06 |[0Fveo9 [09'2elr | 8 {segt 19l |1 [12 iF |¥S |dsoblog|/si

eungis(oZ g8 (082299 [OEBELV [ @ [LEFE [91 [I [6S OF |66 |da&obuog|ogt

ejinqis|g/ |28 |08/¢99 |0L8Ely [ s (€0t [9l |1 6% Ov |65 | dsobucg|ssl

Uiging 08 |ov0E99 (09Zviy | o [8GB |9} [+ 0T 6€ |6 L-00W | ¥5 |

uging|eZ |08 |00'YE99 |08GrIF | S (218 (91 [1 {02 6E |6 L-O0C |EG |

uginQ(Zs |6/ |02°1€99 [0ESwiv | S |deL |9 |I |0g E dund|zsk

ueyunowj[o/ (S |061€89 [0Lbbi¥ [ S |00 |91 {1 |02 6 |61 | QLOSAW]ISE

Bslinqlg §7 [002c99 [0Svviy [@|gk9 [0 |1 |02 6c |eg jasobuog|osi

eyunqig(iZ |SZ |0871ESS [oevviv [ s [ov9 (9L [I |8G ge |¢6  |dsobuogievi

peued ejqeo'pajioqe|  BUNQIS g,  |0£Gr¥99 [0gObLY | S8v2 |91 {I [8S ge |1 |dsobuogigyl

308IM| v-2|99 |06'6598 [SO'ZEI¥ | S |0F ot {1 |sl e |€ |iedewold|/v}

Uigingle§ |09 |08'6G98 |069ELY | 9 |ZbES |51 |1 |61 £ |8 I-DOW]gb1

uigingles |99 026599 {06GELr | S |€lee  |GL [I |61 £ |8~ L-DOW{GFE

UBIONON (66~ |99 1068599 j0B'SELy | @ |Zbee  1Si |1 |6} & (8l | QLOSAW[brL

Bjunaig (29 |99 |00'6699 |0L°SELY | '@ |6ege |Gk (k|61 | |05 {dsobuogieyl

BAURGIS[29 |99 |0/'8G80 |06'GELY | S [Gegg |Gt [I |61 L& |05 [asobuogjgvi

BUNQIS[89  |#Z  |02'0S99 [OL'OELY | @ {1e0g [&l |1 |/§ 8¢ |6 |QSobuog|iri

- equndis|ea |vZ |020598 {01 0Ly | S |¥20Z ISk jF LG 9 |6F |asobuogiovi

UieWinoyy[Z2  |208 |09°gk99 |09F2i¥ |8 (6181 ISl {1 |81 g¢  [Z1_ | ALOSIW{6E}

B i uidind{ve  |Z8 [0E€h98 |09VElY |8 |8GL1 (S |1 |8l g€ |8y |@sobuog|sti
SUaUEI0S idiidag|yidaci|uoq 1B ] Bj8 | Wiy ke |UTiA | misT RIS | HeiS |#1sed Asuj] #UsAg

(SIS FETEIT TY O Of 1




L

e T T T s UosUbiin Ul SO € 84 61 d6is fsilg ferilier 0g Ju 0821 "SUiBH pueiiiod redaq |6z
‘SNOI30I8) paspul sem WHO)S ayl ‘9N __u:m.._tOn_ 0] JUam A "LUIOIS B PIOAE O] Em:cm—. 61 Uo Q091 _mxcmm mmm._owO syl U=l em|aeze
- uQna|ds /9 [0.'2599 [002¥0Zr [ 9 [VOST |81 [L |82 g[8 I-CON |22
UGN |9s |69 (096599 |00 v0Zk | S |OSEF  [8F |I |82 iS5 (81 [-50W (922
PSN B1Ep gS ‘Yoljm Uy 831010 341M - paliddy | Uigjunow jufzfg  |0L€699 |o0l'coey | s |oeel |8l | |82 /6 gz | arosuw|cee
Bungis 9 |0/'€599 |GOvGoey | @ loger  |el 1L sz /S {1/ |@sobuogivee
BungiS (29 9 06'EG99 {00B'SOZF | S5 |CEEL (81 |1 [BE IS [1L {dsobuogicze
| eunaig| 78 [06'2v99 [00S00zr | @ |60cl  [8F |1 |Z8 95 |0/ |asobuogfgge
ejungis|eo |9  |08'/v99 |006°002r 'S |€0gr |81 |i T |/9 9¢ |0L | dSobuod|ize
- upBN|S9 1S/ |0G°1¥99 T00SVSiv | S [ZE6  |BE |1 |2 g6 |2 01-D0OW|0¢e
T e TdipEN |G (G |00°2P00 [000SIV S |TE el [T (2 U|eE |2 O0I-DOW(6le
T ) wigiRgiEe T|es T |09'2b09 |00 iSLb | 8 (0dl T EL|V e s 4L TToowisie
R L = R -7 A Co TR < SR o VAU 2= T B - R - T T 7 1~ S R R R To 1 WA -
B UEIUNOW |09 |£8° [02'1¥99 |00V /Siv | S 1089 |61 [i |72 S§ [lZe | ALOSIN|9le
uiging e LL O£ Y89 00V 951¥ | S [155 8l |i [lg g6 [ol dund|siz
BUNGIS 0L |0g'tP99 |00V9SI¥ | @ |ZEG 8l [I [ie S5 |69 [4sobloglyiz
| ewndisisg  “loZ T {06792 100V 9Siv | S [ZEG 8l (I iz G5 |69 |dasobucg|Eie
.| deuinquiy g8 |ob'vESS |028eSiy | 5 (9EF  (BL |17 198 b |z B_yugizgie
BUNGIS| T |28 |0¥'vE99 |006'6GIV [ [2EF 8l (1 7|89~ |¥§ |80 |dsobuoq|iie
eunais(ZZ |08 |OL'VESD |0Dz 00ek | 5 |Oev 8t |1 |99 ¥G |89 |asobicg|ole
Ulgnales |86 [096299 |00 202y | @ iGet 8l {1 |92 €5 |01 t-DOW|60e
uwngled |86 [0/°9299 [00E'E€02F | 5 |ebe 8l [I (92 £5 [91 I-DOW 802
UEILNOp I8 |059g99 |oOVE0er | s |bee 81 [I |92 €5 (92 | 0LOSWN|Z0e
ejungis i8 02'9¢99 |0ZE0er | @ [0i2 gL {1792 €6 |79 [gsobuogloog
BIUNQIS[ER |/8  |09Ge8e [00'F0ek | S |102 8l [T |[9¢ €5 |9 |«gobucg|sos
BUAgIg {GI jO2€199 |06S0Dzy | @ |ev 8L |[I |59 26 |oo | dgobuog|yoe
Byungigise (001 [01L'EL99 {06'G02k | S |6t 8l {1 |&9 5 |99 |[gsobicg(cos
uing |02 {z8f [0S€088 {0/002F | @ [Zoge |ZF |b i6E CIET 1-00 | 208
] uiging|ote (/g2 |02°1G%9 |0/ Clev | s [Z&D2 |ZL |I |eE R 1-00N 162
uRlUNoW 002 (/22 |06 /G50 |0GOLey | ® |GS6F |Z1 |L |ée 18 [Se | alosww|60e
uaing(oe [Zzz (016559 |DB60ck | @ |t061 |Zi |I |68 g |6 duingjast
BjUNGiSig0Z |22¢ |01 6SG9 |0660ah | @ |evBl  |Zi |17 |68 1S [¢9 | gsobuog gl
BIUNgISIZ0c (/32 |06'6559 [I0°ler |5 |geal |1 |1 (6% I§ |G |ggobuod|/él
BIUNGIS|€0Z |vEZ |0G'SS59 |Ob'gick | @ |BELL J4F |1 [¥D 05 [¥t9 |gScBuog|osl
eUNQISIE0Z  |PEZ  |0P'SSG9 |O0Z°Cler | § |Ogit |ZF |1 [¥© 0s |v9 [9sobuog|ssl
uigngios  [Gye (051669 |GITiar | § i8gstk  |ZF [V sz 6F |8 duind | $el
ugpna|ite [1/ez (001689 |00viey | @ [6O¥E  |ZL |+ 1Se 6F |vt 100l €61
-- o wamgl 122z |06'8vS9 [019ler | S (0SSl [Z1 |F |Ge 6F |¥I LO0 261
URIUNOWIELe |02e |02 0569 |06'8ler | S |ShEl i |62 6F |2 | QLOSIA[IBE
B{lungs 0zg |0E'05S9 |(oe/igh | @ [Zezl (ZL |T |se 6F |69 |dgsobuog|odl
BYUNAIGI00C [/1Z [06°068G9 |08°218F | S iBlat  |ZF |1 G2 6F |e9 |dgobuoy (el
elunqis| 1oz [1ve (042659 |0S60eF | @ |0kl [Zi |1 [eD 8y |29 [gSoblog|esl
eungis|i02 [1ve |[02'€559 |0z Olck | § |ceol |ZL |I |g9 8y [¢9 |[gsobuogl/si
ugIng 11 |06'2G69 |0S6SIF | @ |52 Il [V |ve v (€l L-O0W] 98l
uigInd| Tzl {881 |06°9559 [06c0ck | 5 |029 v |V (v2 v |ET 1-00N|[s81
ulejunol (081 [G81 080550 |00'E0er | § [009 AN v leg | Al |vel
B SHEIT) Id | deqg|tidagjuod 187 o5 |wuiny  [Reg |y | pisTeIg | #eis [ises AsUf| § WeA3
LTS FETTTN 1Y 3 O 1

i




cE

[OR——

1auIngauwr 861 [00E°G589 [00kcELP | S [€202  [ig | [8€ IS 19ijlig 862
uigng 85t Pep10osIioU| s (G008 |fe |k |8€ e |1 Mo) oA G52
uqing bkl |9S1  |00Z'ESBI JOOBOELY | @ [Gk6l  [ig |1 [8€ 29 |e2 1-OOW|952
uiging|vbl 951 |001°/S89 1006l | S [EE8L (12 |1 |8 29 ez I-OOW|GSe

B UBUNOW|SY|  G51  |00E'85E9 |00S'62ky | S [GOBI (12 I [BE 29 |ee [ aLOSIW|[VSe

ulqing{19 {551 1005/589 [008°62ZIY | S [G0L1 |tz |1 [s€ 29 [El dumnd|ese

- ejungis 96} "|005'/G89 (008'62iY | @ 1089l |ie | |BE 29 |5/ [@sobuog|zSe

BNUNGIS|Zi1  |951  |001° /589 (00F'6ely | $7{vEDlL  [ie [F [8E 29 isz [asobuog|ise

1auingsiur LS |006'6PZ0 |0OVOSLP | S [SPEL  [te |k |9E 9 |¥F Jsljigjose

wqQIngjIs /S 0062189 [00EEZLY | @ [ovEL 12 |I  |9E 9 |ee I-OOW|6ve

Uiging|(1s 9§ |00v'Z189 |000TVEIV | S 6kl (12 |1 |9 19 |ez 1-OOW | 8v2

UlpluRON 2y |6  |00SZ189 [000vgiy | S [EFel |12 [T |9E 9 [1€ | ALO9IW|[Z¥2

eAUNgig bS  |009°Z189 {000vEkY | © [vE2L [Ig [T |9E 19 |l |dsobuog|ore

BNUNGIS|6y |G |000'8IBO [00Lbeiv | § (Zeel |[ie |1 |9¢ 19 |¢Z | @sobuod|Ghg

) . uiqing|ziz |Gce  |0007189 [000°SSIY | © (826 |ie [L  |vE 09 |ig -DOW] e

,,,,, waingigle {Ziz 10000289 |00E'IGIY | §[02L 18 {1 [¥v€ 09 [izg I-OOWEbe

uRlUNoN |0l [Zte f00S'6189 |00E'LGLY | ST1GG8  [Ig |1 [¥€ 08 |06 | ALDSIN|2re

} uging|e.  |gzg  |000°6LB9 00K LSLY | ST[BI9 iz I [¥e {09 |l | dund|ive

e{ungig €ec  [009°8180 00V IGiF | @ f019 |12 [¥ [¥E 09 [eL |dgobudg|ove

- B\UNGIS|002  |vl2 0008189 [000'1GIY | S [0SS  |ie |F |VE 09 (el |dgsobucg ece

1BUINGBINT 25 [0v4'6S/9|0ce6r IV | S [ZIG (12 [I |€€ 65 € B\ 8Ee

WQINgjes  |S'/6 |009°65/9 |00F'6viy | ® [ogr  |ig [T |EE 65 |Oc I-DOW | /62

ugingies  |SS ~ |00270089 jo00'6viv | S [obE |12 |1 [ 65 |0e 1-DOW/9e2

urelnop gy [€5 10010089 [002'6VIF| S [0EE |12 |T |eE 66 |62 [ dLOSMW|GEe

uiQingl0s 165 |008'6S/9|008'6YIV | S [00E |12 [ {€E 65 |1 duind|v€e

Bjungis 65 [006°6G/9 |00B'6Yiy | B 1062  [ig |f |eE 66 |2/ |Asobuogiete

B\UNgiS|¥S |65 |002'0089 [000°0Gip [ S [€¥C |12 |F |E6 65 {2/ |dsobiiog|zez

"Bulij SABS O] AU O [ SI8N uiging v1Z_ |00V’ #5890 [006'022V | @ |6ege  |0a |F I D I-OOW| 1€2

sjduues uiseg UoSUDiAA uiging|e6l |80z |00S'GHBI |00I veer | § |6cig (02 |1 aM|[8S |6 -DOIN|0€2
SjUBWILIo) Id{yidag|uidag 127 8/ [wuny—Aeq [UIN | pIs”BIS | #EIS [#i5e0 NSty #1usA3

1580 [ Jelep Tvo| ol




EN276 Standard Sta #: 1
Cast #: 001 Date(y\m\d): 96\1\12
% Lat: 41 2.7 N Hour (GMT): 1.7
i Leon: 69 5.7 W Bottom depth: 83
i
; temperature
0.0, , . e i . . :
31.0 r————r——*—r‘“‘*—r————r““sfl}'}!p—l—t—y"r————r——'"‘“r——‘——r“‘“——!
0.0, :flu??esenqe
23.0 cmeens e e pomememe rmﬁiiﬂﬁtE# ........ pomememen e I ,
O. : F T T | T T T T I T
3
100. -
Depth Temp Salt Flur Sigma-t
2.00 6.30 32.82 0.22 25.81
5.00 6.30 32.82 0.21 25.82
10.00 6.30 32.82 0.21 25.82
15.00 6.31 32.82 0.24 25.82
20.00 6.31 32.82 0.24 25.82
25,00 6.31 32.82 0.24 2b.82
30.00 6.31 32.82 0.23 25.82
40,00 6.30 32.82 0.23 25.82
50.00 6.30 32.82 0.26 25.82
75.00 6.31 32.82 0.24 25.82
76.00 6.31 32.82 0.24 25.82
[** Note: this is uncorrected data **]
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EN276 Standard Sta #: 2
Cast #: - 002 Date (y\m\d): 96\1\12
Lat: 40 39.1 N Hour (GMT): 6.7
Lon: 68 59.5 W Bottom depth: 67
tem erature
0.0, — P . . . ———— 20.0
31.0r——~—r———~rm_——r————-EE}}Qimy ————— r————p——m—r————, 36,0
0.0, fluorgsencg 5.0
23.0 ;oo S — S (.Sigma-t S pomemmin S , 28.0
0. T T T T T q T T ]
100. =
Depth Temp Salt Flur Sigma-t
1.00 5.81 32.71 0.42 25.79
5.00 5.80 32.71 0.45 25.79
10.00 5.81 32.71 0.39 25.79
15.00 5.82 32.71 0.48 25.79
20.00 5.82 32.72 0.45 25.80
25.00 5.84 32.72 0.45 25.80
30.00 5.88 32.74 0.48 25.81
40.00 5.88 32.73 0.44 25.80
50.00 5.92 32.76 0.54 25.81
58.00 5.93 32.76 0.50 25.81
[** Note: this is uncorrected data #*%]
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o

propEary

A

EN276 Standard Sta #:
Cast #: 003 Date(y\m\d): 96\1\12
Lat: 40 31.6 N Hour (GMT): 11.4
Lon: 68 26.5 W Bottom depth: 92
temperature
0.0, — ‘l’_. e . 20.0
31.0 r——‘-r*———r————r———-‘r—s?——l!p—l—g—r————r————r““‘—r""—“‘“! 36.0
0.0, fluo;esenqe 5.0
23.0 pommm S U S LSigmast . S S S , 28.0
0. T T T | T 1 | T T 1
100. -
Depth Temp Salt Flur Sigma-t
1.00 6.53 32.73 0.37 25.72
5.00 6.53 32.73 0.43 25.72
10.00 6.53 32.73 0.43 25.72
15.00 6.53 32.73 0.38 25.72
20.00 6.53 32.73 0.37 25.72
25.00 6.53 32.73 0.37 25.72
30.00 6.52 32.73 0.40 25.72
40.00 6.54 32.73 0.39 25.72
50.00 6.54 32.74 0.46 25.72
75.00 6.55 32.74 0.39 25.72
87.00 6.57 32.75 0.37 25.73
[*#* Note: this is uncorrected data *%*]
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EN276

Standard Sta #:

Cast #: 004 Date(y\m\d): 96\1\12
b Lat: 41 .3 N Hour (GMT):
| Lon: 68 14.7 W Bottom depth: 55
temperature '
0.0, . — e o . . . 20.0
31-0r—‘—“r————P“""T—““—rf@gﬁﬂimz—P“""T—“——r——“—r"——"}36-0
0.0, flu?yesenqe ______ 5.0
23.0 ficememe el pmmemen e rm§f§?§:3_r ........ rmememe e S , 28.0
0. T T L T T . i 1 T
] 1
- : i
; i
- : |
Iy i |
; a £
o 5 5
1 i
— i i
! . ;
50, -
Depth Temp Salt Flur Sigma-t
1.00 5.11 32.64 0.63 25.82
5.00 5.12 32.64 0.44 25.82
10.00 5.12 32.64 0.55 25.82
15,00 5.11 32.64 0.52 25.82
20.00 5.11 32.65 0.55 25.82
3 25.00 5.11 32.65 0.50 25,82
] 30.00  5.11 32.65 0.55 25.82
- 40.00 5.11 32.65 0.50 25.82
46.00 5.10 32,65 0.66 25,83
[** Note: this is uncorrected data *k ]
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O | EN276

Standard Sta #:
Cast #: 005 Date(y\m\d): 96\1\13
[ Lat: 40 50.6 N Hour (GMT): 1.3
P Lon: 68 .5 W Bottom depth: 66
: tem erature
0.0, , , D , , , | 20.0
] 31-0r————r~-——r————r———m-EE}EQ}EX _____ rm———r————r=———, 36.0
P 0.0, | | | fluoresencg 5.0
¢ 23.0 mmem S S S rmﬁfgmé:E_r ........ peean pemmamn mmm -, 28.0
g 0. — T T 7 T T T T T 1
100. —
Depth Temp Salt Flur Sigma-t
3.00 5.77 32.76 0.42 25.84
5.00 5.77 32.76 0.3¢% 25.83
10.00 5.77 32.76 0.43 25.84
15.00 5.77 32.77 0.48 25.84
20.00 5.76 32.76 0.51 25.84
25.00 5.76 32.77 0.45 25.84
30.00 5.76 32.77 0.47 25.84
40.00 5.78 32.77 0.43 25.84
50.00 5.79 32.78 0.42 25.85
56.00 5.79 32.78 0.50 25.85
[** Note: this is uncorrected data *% ]
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L EN276 Standard Sta #: 6

, Cast #: 006 Date(y\m\d): 96\1\13
[ Lat: 40 39.6 N Hour (GMT): 7.5
[ Lon: 67 45.5 W Bottom depth: 72
i temperature
0.0, : i ————Be Aty : . 1 . 20.0
31-0r————r"—‘“r“——r————TEEEEEiEg;r““——r————r————r————236-0
j 0.0, Fluorgsgggﬁn 5.0
23.0 feeme S S e SYGWACE S S S , 28.0
G. T i T i T T T 7 T
83 |
-
1L
100. —
Depth Temp Salt Flur Sigma-t
3.00 8.02 33.50 0.42 26.11
5.00 8.04 33.50 0.39 26.11
10.00 8.06 33.51 0.37 26.12
15.00 8.14 33.54 0.41 26.13
20,00 8.33 33.61 0.40 26.15
25.00 8.40 33.63 0.41 26.16
30.00 8.37 33.63 0.42 26.16
' 40.00 8.40 33.63 0.40 26.16
> 50.00 8.41 33.64 0.42 26.16
i 63.00 8.40 33.64 0.45 26.17
- [#* Note: this is uncorrected data *#%]




L EN276 Standard Sta #: 7

_ Cast #: 117 Date({y\m\d): 96\1\13
. Lat: 40 18.6 N Hour (GMT): 17.5
P Lon: 67 34.7 W Bottom depth: 775
: : temperature
0’0 r | f 1 I l'l 't T T 1 T 1
g 31'0F“"""‘"”T"‘“”‘"""‘!""”___!'____!""s_a__l!:p_l_y_!'____!'____!'—_""'!"“___! 36.0
Lo 0.0, ; | ; fluorgsenge
“ 23-0|' '''''''' e Crmnmeme s oo | at i | bbbt | bt s | et | et 1 28 0
é‘ . | 1 T 1
[ -
£
J N
450. —
Depth Temp Salt Flur Sigma-t
1.00 13.87 35.38 0.00 26.53
5.00 13.87 3b.38 0.00 26.53
10.00 13.87 35.38 0.00 26.53
15,00 13.86 35.38 0.00 26.53
20.00 13.87 35.38 0.00 26.53
oy 25f00 13.86 35.38 0.00 26.53
i 30.00 13.89  35.39 0.00 26.53
- 40.00 13.91 35.39 0.00 26.53
50.00 13.89 35.39 0.00 26.53
75.00 13.87 35.38 0.00 26.52
100.00 13.87 35.38 0.00 26.52
150.00 14.11 35.55 0.00 26.61
200.00 11.96 35.50 0.00 27.00
250.00 10.90 35.38 0.00 27.11
300.00 9.56 36.24 0.00 27.23
441.00 6.51 35.04 0.00 27.54
[#* Note: this is uncorrected data #*%]
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EN276
Cast #:

Lat: 40 51.1 N

007

Lon: 67 3.8 W

Standard Sta #: 8

Date(y\m\d4d):

Hour (GMT): 1.
Bottom depth: 92

96\1\14

0.0, | | | AFempeFaturF { | | . 20.0
31,0 e JSRMMYY  36.0
0.0, :fluorgsencg 5.0
23.0 omm R e e wmﬁigféiP_, ........ e e e , 28.0
0. } , u . T a . T T .
- \
i I
100. —

Depth
3.00
5.00

10.00

15.00

20.00

25.00

30.00

40.00

50.00

75.00

80.00

{*#% Note:

Temp

6.79
6.79
6.80
6.80
6.80
6.81
6.81
6.84
7.13
8.48
8.62

Salt

33.07
33.07
33.07
33.07
33.07
33.07
33.08
33.09
33.17
33.61
33.66

Flur

0.34
0.37
0.31
0.33
0.35
0.37
0.35
0.35
0.34
0.31
0.31

Sigma-t
25.95
25.95
25.95
25.95
25.95
25.95
25.95
25.96
25.98
26.13
26.15

this is uncorrected data #*#*]

40



L. EN276 standard Sta #: 10

Cast #: 009 Date(y\m\d): 96\1\14
0 Lat: 41 5.2 N Hour (GMT): 7.5
: Lon: 67 39.1 W Bottom depth: 58
» ten erature
0.0, . . — i . — . 20.0
‘i‘ 31.0p——~r————r——==r————r— S E—‘}n—l—g ————— T T T T 36.0
i 0.0, | : | fluoresence | | : 5.0
[ 23.0 pomemmen B S SR rmﬁigmﬁiﬁ _________ pomemeen S S , 28.0
\ 0. T i T T T T T T T ]
Ly |
1}
-7
- L
P
100. -
Depth Temp Salt Flur Sigma-t
1.00 5.93 32.8¢9 0.34 25.92
5.00 5.93 32.90 0.38 25.92
10.00 5.93 32.90 0.40  25.92
15.00 5.92 32.91 0.41 25.94
20.00 5.93 32.90 0.42 25.93
25.00 5.93 32.90 0.44 25.93
. 30.00 5.93 32.90 0.43 25.93
& 40.00 5.93  32.90 0.44 25.93
50.00 5.93 32.90 0.47 25.93
51.00 5.93 32.20 0.3¢ 25.93

[*%* Note: this is uncorrected data *%*]




-
i
‘l .

EN276 Standard Sta #: 11

Cast #: 010 Date(y\m\d): 96\1\14
Lat: 41 13.2 N Hour (GMT): 12.
¢ Lon: 67 57.7 W Bottom depth: 50
: tem erature '
0.0 ——— . TeP e 20.0
| B T — _S_a_l_ln_lff _____ rm—mer————p———— 36.0
P 0.0, | | | flu?resence : S 5.0
3:\ 23.0 r ''''''' L | i === r"'§§-‘grni."a:__'l_t‘_r ‘‘‘‘‘‘‘‘ | L e | i 1 28.0
‘e 0. T | — T 1 T T T T 1
: | |
‘. | |
i ! |
i a
| |
: E
| |
— ! |
: ;
i 1
50. -
Depth Temp Salt Flur Sigma-t
- 5.00 4.99 32.71 0.58 25.89
10.00 4.99 32.71 0.61 25.89
15.00 4.99 32.72 0.59 25.89
20.00 4.99 32.72 0.49 25.89
25.00 4.99 32.72 0.45 25.89
30.00 4,99 32.72 0.51 25.89
40.00 5.00 32,72 0.53 25.89
. 46.00 5.00 32.72 0.57 25.89

[** Note: this is uncorrected data **)




44

EN276 Standard Sta #: 12
Cast #: 011 Date(y\m\d): 96\1\14
[ Lat: 41 24.1 N Hour (GMT): 18.1
. Lon: 67 32.8 W Bottom depth: 43
temperature
00— -ouperature . , 20.0
§ 31-0r“———r———“r————r————rfﬁgﬂfgfglr*———r‘———r——““r————!36-0
l 0.0, . . | lfluoyesenge : | | 5.0
T ! 23'0I'""‘"'T!' """" rrmrmems T ""'“‘S}g']'n'a'-.‘t"' """"" | roTrTrT T presmemT ! 28"0
b 0. T L A— T ; T T 1 1
i — : |
e : |
i : | 5
U | |
- | !
: |
- | |
/1 50. —
WA
Depth Temp Salt Flur Sigma-t
- 1.00 5.38  32.78 0.43  25.89
= 5.00 5.38 32.78 0.52 25.90
: 10.00 5.37 32.78 0.44 25.90
§ 15.00 5.37 32.78 0.47 25.90
v 20.00 5.37 32.78 0.46 25.90
! 25.00 5.37 32.78 0.47 25.90
! 30.00 5.37 32.78 0.53  25.90
J’ 38.00 5.37 32,79 0.45 25.90
i [** Note: this is uncorrected data *%]
L



EN276

Standard Sta #: 13

45

Cast #: 012 Date(y\m\d): 96\1\15
Lat: 41 15. N Hour (GMT): 2.6
Lon: 67 9.3 W Bottom depth: 64
},
tem erature
0.0, — £ —————————— 20.0
31.0 oS §EEEQEE¥ _____ F————r————r———, 36.0
0.0, fluoresence ________________ 5.0
2300 pmmn e ﬁii??i?T ........ P ey 28,0
0. T y T T T T T ]
P |
i
f -
100.[—
_ Depth Temp Salt Flur Sigma-t
5 3.00 5.89 32.91 0.39 25.94
| 5.00 5.89 32.91 0.40 25,94
10.00 5.89 32.91 0.33 25.94
15.00 5.89 32,91 0.56 25.94
20.00 5.89 32.91 0.47 25.94
25.00 5.89 32,92 0.43 25.94
30.00 5.90 32.92 0.39 25.95
40,00 5.90 32.92 0.45 25,95
50.00 5.90 32.92 0.40 25.95
53.00 5.90 32,92 0.42 25.95
[** Note: this is uncorrected data #*#]



Pty e
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EN276 Standard Sta #: 15
Cast #: 014 Date(y\m\d}: 96\1\15
Lat: 41 1.5 N Hour (GMT): 8.9
Lon: 66 42.2 W Bottom depth: 76
tem erature
0.0, — e 20.0
31,0 e _sf}_ln_lfl’ _____ A Y-
0.0, : fluoresence 5.0
23.0 r '''''''' L i L i r"'-s'%%ja':E"?’ """"""" TrmsTmss TS - | i | 28.0
0. i T T T T T ; T 1
100. —
Depth Temp Salt Flur Sigma-t
1.60 6.53 32.98 =-0.01 25,91
5.00 6.53 32.98 0.35 25.91
10.00 6.52 32.98 0.36 25.91
15.00 6.52 32.98 0.37 2b.92
20,00 6.53 32.98 0.40 25.92
25.00 6.53 32.98 0.39 25.92
30.00 6.53 32.99 0.40 25.92
40.00 6.54 32.99 0.41 25.92
50.00 6.61 33.02 0.36 25.93
70.00 7.18 33.20 0.30 26.00
[*¥* Note: this is uncorrected data **]



?m;j?.‘ o

N

EN276
Cast #:

015
Lat: 40 55.3 N
Lon: 66 27.1 W

“8tandard Sta #:

Date (y\m\d) :
Hour (GMT):
Bottom depth:

16

96\1\15
11.2
800

0.0 | 1 Fempe;aturf | | | ' 20.0
31-0r————r—_“"r-———r‘———rfglégirg;r"———r————r~———r———ﬂ!36-0
P F fluorgsenge 5.0
23.0 - o - - R s - SRR pomemmem e , 28.0
0. T T 1 T T 1

300,

Depth
2.00
5.00

10.00

15.00

20.00

25.00

30.00

40.00

50.00

'75.00

100.00
150.00
200.00

Temp

6.27
6.27
6.27
6.27
6.27
6.28
6.28
6.28
6.34
7.55
8.07
8.50
8.78

250.00 12.79
282.00 11.68

[#% Note:

Salt

32.90
32.90
32.90
32.90
32.90
32.90
32.91
32.91
32.94
33.40
33.67
34.04
34.44
35.58
35.48

3
dﬁ?"‘_-._

E “_j?
Flur Sigma-t
0.36 25.88
0.33 25.88
0.32 25.89
0.33 25.89
0.31 25.89
0.31 25.89
0.32 25.89
0.36 25.89
0.28 25.90
0.15 26.10
0.14 26.24
0.11 26.46
0.10 26.73
0.08 26.90
0.09 27.04

this is uncorrected data **]
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ey

EN276
Cast #:

gleé
Lat: 41 12.3 N
Lon: 66 29.3 W

Standard Sta #: 17
Date(y\m\d): 96\1\15
Hour (GMT): 18.6
Bottom depth: 96

temperature
0.0, —_— e ————— 20.0
31'0 i"____!'___"!'—_—'—."_'—__!'_s_a}}fp_l—"tg_!'___'_!"___"_"!""'___!'_"__! 36'0
0.0, Fluoresencg 5.0
23 - 0 r """"""" r-=-="-="= T e —= r'_'ﬁ}'g!l'n'a:._t'"r ''''''' e T —— | e 1 28 - O
0. ¥ T 7 T T T T T ] 1
100.
Depth Temp Salt Flur Sigma-t
3.00 6.21 32.94 0.35 25.92
5.00 6.21 32.94 0.30 25.92
10.00 6.21 32.94 0.27 25.92
15.00 6.22 32.94 0.27 25.93
20.00 6.22 32.94 0.27 25.92
25.00 6.22 32.95 0.26 25.93
30.00 6.22 32.95 0.29 25.93
40.00 6.22 32.95 0.28 25.93
50.00 6.22 32.95 0.27 25.93
75.00 6.22 32.95 0.32 25.93
91.00 6.22 32.95 0.27 25.93
[*#* Note: this is uncorrected data **]
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EN276 Standard Sta #: 18

Cast #: 017 Date(y\m\d): 96\1\15

P Lat: 41 24.6 N Hour (GMT): 23.3

. Lon: 66 42.6 W Bottom depth: 87

g tem erature

0.0 — —— ———————— 20.0
i 3.0 —— e S SE}EQEEY _____ pmm——r————p—mm—, 36,0
b

0.0, : : | fluoresence | | : 5.0

[ 23.0 cmn S S S rmﬁfgmﬁfE ......... S S S -, 28.0
‘ 0. . T T T T T T T — 1

. 100. —

] Depth Temp Salt  Flur Sigma-t

: 1.00 6.06 32.98 0.40 25.97

0 5.00 6.06 32.98 0.30 25,97

. 10.00 6.07 32.98 0.36 25.97

] 15.00 6.07 32.98 0.36  25.97

- 20.00 6.06 32.98 0.33 25.97

. 25.00 6.06 32.98 0.34 25.97

4 30.00 6.06 32.98 0.33 25.98

- 40.00 6.06 32.98 0.34 25.98

- 50.00 6.07 32.99 0.37 25.98
1 75.00 6.08 32.99 0.35 25.98

o 79.00 6.08 32.99 0.32 25.98

% [** Note: this is uncorrected data **]
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EN276 Standard Sta #: 19

Cast #: 018 Date(y\m\d): 96\1\16
. Lat: 41 35.7 N Hour (GMT): 3.7
. Lon: 66 58.8 W Bottom depth: 67
7
E.
‘ temperature
) O'OF 1 T I I p.l . T T ] ] 1 20‘0
g; 31-0r————r—-——r————r————rfﬁgﬂfgfgLr———‘r————r—*—"r————!36-0
L 0.0, | | : Fluo;esencg . 5.0
fd 23.0p---- |ahiaiiat promes |l r“ﬁ}ggé:ﬁ'r """""" reTeTT |akinhiahiniid FomTs 1 28.0
U 0. T T T 1 T | T i i
1 .I: —
100. —
Depth Temp Salt Flur Sigma-t
3.00 5.77 32.95 0.42 25.98
5.00 5.78 32.95 0.44 25.98
10.00 5.78 32.95 0.43 25.99
! 15.00 5.78 32.95 0.49 25.99
- 20.00 5.79 32.95 0.45 25.99
25.00 5.7¢ 32.95 0.44 25.99
30.00 5.79 32.96 0.46 25.99
40.00 5.79 32.96 0.43 25.99
- 50.00 5.79 32.96 0.53 25.99
B : 57.00 5.79 32,96 0.48 25.99
o [** Note: this is uncorrected data *#*]
- 51




PRUSE,

I

EN276 Standard Sta #:
Cast #: 019 Date(y\m\d): 96\1\16
Lat: 41 45.2 XN Hour {(GMT): 12.3
Lon: 66 31.7 W Bottom depth: 73
temperature
0' 0 I T H T 1 1 .l . T T T T 1
31' 0 E"'___T'__——!'—___‘.'__"'_‘.""'S_a__l!p_l_t':—y—!'_——"!'___—!'____!'____‘.
0.0, Fluo;esencg
23 L] 0 r '''''''' k et | e L r___§}_g?§:‘_t._r ''''''' rT-TrTE | | i |
0. PR T T T T T T T 1
100. —
Depth Temp Salt Flur Sigma-t
2.00 5.95 32.89 0.38 25.92
5.00 5.96 32.89 0.37 25.92
10.00 5.95 32.89 0.35 25.92
15.00 5.95 32.89 0.35 25.92
20.00 5.97 32.90 0.33 25.92
25.00 5.97 32.90 0.32 25.92
30.00 5.97 32.90 0.33 25.92
40.00 5.97 32.90 0.31 25.92
50.00 5.97 32.90 0.32 25.92
69.00 5.97 32.¢1 0.34 25.93

[#% Note:

this is uncorrected data #**)
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EN276
Cast #:

Lat: 41 32.2 N
Lon: 66 23.3 W

020

Standard Sta #:

Date(y\m\d) :

Hour (GMT):
Bottom depth: 9

21

17.7
0

96\1\16

temperature
0.0, . : : , i_. o 1 . | 20.0
31.0 I'____.!'__"__!'____!'____'."_S_a_}!p_l_g—!‘__—_.’—""'_!'____!'____"‘. 36'0
Y P fluoresence e 5.0
23.0 pmeene I S I __sigma-t . S N I . 28.0
0. T T T T T T T T T !
100. —
Depth Temp salt Flur Sigma-t
2.00 5.93 32.87 0.26 25.90
5.00 5.93 32.87 0.29 25.90
10.00 5.93 32.87 0.32 25.90
15.00 5.93 32.87 0.34 25.90
20.00 5.93 32.87 0.32 25.90
25.00 5.94 32.87 0.34 25.90
30.00 5.94 32.87 0.33 25.90
40.00 5.94 32.87 0.34 25.90
50.00 5.94 32.88 0.34 25.91
75.00 5.94 32.88 0.36 25.91
83.00 5.94 32.88 0.36 25.91
[*#**% Note: +this is uncorrected data *#*]

53



EN276 Standard Sta #: 22

Cast #: 021 Date(y\m\d): 96\1\15

£ Lat: 41 33.6 N Hour (GMT): 22.4
21 Lon: 66 1.2 W Bottom depth: 116
3
* temperature

0.0 — e , 20.0
’ 31.0 r—“““—r————r————r————rff}}!p—lfy—r————r""—""!'—""""—r————'. 36.0
il 0.0, fluorgsenqe 5.0
{ 23-0 r—=——-- Temsmem s s oo '___S}g?l_a'._t_r '''''''' T i et 1 28-0
t 0- 1 ] IL T T H T T T 1
L AN
£ "':": \
; 100. —

Depth Temp Salt Flur Sigma-t

2.00 5.32 32.54 0.40 25.72
5.00 5.32 32.54 0.3%9 25.71
10.00 5.34 32.54 0.39 25.71
15.00 5.66 32.73 0.41 25.83
20.00 5.89 32.87 0.42 25.91
25.00 5.94 32.89 0.46 25.91
30.00 5.97 32.90 0.38 25.92
40.00 6.34 33.04 0.27 25.99
50.00 6.41  33.07 0.27 26.00
75.00 6.86 33.29 0.19 26.11
96.00 7.57  33.67 0.15 26.32

B [#* Note: this is uncorrected data #*#]

L
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P EN276 Standard Sta #: 23

Cast #: 022 Date(y\m\d): 96\1\17
[ Lat: 41 47. N Hour (GMT): 4.2
L Lon: 66 10.2 W Bottom depth: 89
e temperature
0.0, — . el 1 . | 20.0
f 31-0r————r——“—r——"—r————VEEEEEEQLr*———?————r~——~r————!35-0
L 0.0, ’ | :fluoyesenqe | | 5.0
23'0F """" L remrmT T L ""S}g‘]'n"a:!:"' """" romemrmm T T LR i 28‘0
; 0. T i i T T T T 7 7 1
i
100, -
Depth Temp Salt Flur Sigma-t
4.00 6.09 32.96 0.37 25.95
5.00 6.09 32.96 0.31 25.96
16.00 6.09 32.96 0.32 25.96
15.00 6.09 32.96 0.31 25.96
20.00 6.09 32.96 0.34 25.96
25.00 6.09 32.97 0.35 25.9¢6
30.00 6.09 32.97 0.34 25.96
40.00 6.09 32.97 0.44 25.96
; 50.00 6.10 32.97 0.33 25.96
i 75.00 6.10 32.97 0.35 25.96
- 78.00 6.10 32.97 0.34 25.96
‘% [*#* Note: this is uncorrected data *¥*]




EN276 Standard Sta #: 24

Cast #: 023 Date(y\m\d): 96\1\17
A Lat: 42 3. N Hour (GMT): 11.
| Lon: 65 56.7 W Bottom depth: 185
{ temperature
0'OI ] 1 ] T ?J N T T T T 1 20‘0
{ -:‘ 31'0F""""“"‘.""“"‘“.’”“'“""‘“‘F““___!"“s_a__l!p“l‘-_t_y“.""‘""“'“_!""'__‘_!'____!'____‘. 36.0
0.0, %Fluo;esenqe ______ 5.0
; 93.0 poeeme I R R . sigma~t . S e o , 28.0
t 0. T T T T T T T T T !
, E L
-/
<
L \\\\\k
200. —
Depth Temp Salt Flur Sigma-t
2.00 5.68 32.72 0.35 25.81
5.00 5.68 32.72 0.33 25.81
10.00 5.69 32.72 0.33 25.81
15.00 5.81 32.76 0.35 25.83
20.00 5.83 32.77 0.36 25.83
25.00 6.01 32.82 0.31 25.85
i 30.00 6.15 32.86 0.28 25.87
e 40.00 6.22 32.88 0.28 25.88
50.00 6.30 32.92 0.27 25.89
: 75.00 6.93 33.14 0.18 25.99
100.00 8.47 33.72 0.12 26.22
. 150.00 7.96 33.95 0.10 26.48
% 181.00 8.11 34.11 0.11 26358
; [** Note: +this is uncorrected data *#%}
@.
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EN276 Standard Sta #: 25

Cast #: 024 Date(y\m\d): 96\1\17
[ Lat: 42 16.8 N Hour (GMT): 17.7
i Lon: 65 50.2 W Bottom depth: 220
.
!
b tem erature
0.0 — i . ————— 20.0
,':i‘..“ 31 0 r__—'_r__""‘""'l'__"‘—r _____ S 9‘—-]‘.n_l—”_y _____ r————;———”—r————v 36.0
. 0.0, - : | ﬁluoresence . | 1 .~ 5.0
- 23.0 fmoem SO S poarmeen rmﬁfgmﬁfE _________ S— prmrmenn S— -, 28.0
L 0. E T L i T T T T T T T 1
L
s L i )
L B \_\‘
£
£ A
L \
250. —
Depth ‘Temp salt Flur Sigma-t
2.00 3.86 31.80 0.32 25.28
5.00 3.86 31.80 0.30 25.28
10.00 3.86 31.81 0.32 25.29
15.00 3.91 31.85 0.33 25.32
20.00 4.12 31.97 0.33 25.39
25.00 4,27 32.03 0.34 25.42
P 30.00 4,52 32.12 0.34 25.47
e 40.00 4.61 32.21 0.38 25.53
. 50.00 4.66 32.23 0.39 25.54
% 75.00 5.63 33.15 0.15 26.16
: 100.00 7.56 33.87 0.14 26.47
150.00 8.60 34.35 0.11 26,69
b 200.00 8.91 34.89 0.10 27.07
- 214.00 8.91 34.89 0.08 27 .07
a% [#* Note: this is uncorrected data **]
i
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EN276 Standard Sta #: 039
Cast #: 025 Date(y\m\d): 96\1\18
{ Lat: 42 10.5 N Hour (GMT): .
- Lon: 65 57.8 W Bottom depth: 227
' temperature
0'OI 1 I 1 p‘l . 1 1 i T i 20‘0
3 31-0r*_““r—“““r“———r———*rfﬁgﬁfgfglr_“““r*“—*r————r———“!36-0
i 0.0, Fluorésencg 5.0
g 23-0|-' ''''''' P e = e e P pememema T 2Rt | hiiita 1 28-0
: 0. I T T T !
%
— !r)
3
— J.-/
—f)“ :::::
250. -
Depth Temp Salt Flur Sigma-t
5.00 5.33 32.42 0.42 25.62
5.00 5.33 32.42 0.42 25.62
10.00 5.32 32.43 0.46 25.62
15.00 5.31 32.43 0.47 25.63
20.00 5.28 32.43 0.45 2b5.64
25.00 5.26 32.44 0.48 25.64
30.00 5.23 32.45 - 0.47 25.65
40.00 5.06 32.51 0.44 25.72
50.00 5.05 32.53 0.44 25.73
75.00 5.28 32.64 0.36 25.80
100.00 7.43 33.38 0.40 26.11
. 150.00 9.21 34.29 0.10 26.55
1% 200.00 2.00 34.77 0.09 26.96
- 203.00 5.01 34.77 0.09 26.96
[*#* Note: this is uncorrected data *%]
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| EN276 Standard Sta #: 026

Cast #: 026 Date(y\m\d): 96\1\18

[ Lat: 42 3.3 N Hour (GMT): 7.4
. Lon: 66 26.5 W Bottom depth: 87
:
é tem erature

0.0, —_— ‘l’ . — ——— 20.0
b 31.0 (————r————r————r—=—=r salimity 360
i 0.0, | | o ﬁluoresence | | . . 5.0

23.0 fomimimom S S memeen rmﬁngEZE _________ S SO S ., 28.0

e 0. T T T T 1 T i T T 1

eae

-
i
L.

100. —

Depth Temp Salt Flur Sigma-t

3.00 6.10 32.91 0.27 25.91

5.00 6.10 32.91 0.24 25.91

10.00 6.10 32.91 0.26 25.91

15.00 6.10 32.91 0.27 25.91

20.00 6.10 32.91 0.28 25.91

25.00 6.10 32.91 0.27 25.91

30.00 6.10 32.91 0.29 25.91

40.00 6.10 32.91 0.31 25.91

. 50.00 6.10 32.91 0.29 25.91

;% 75.00 6.11 32.91 0.42 25.91

e 85.00 6.11 32.91 0.30 25.91
! [** Note: this is uncorrected data **]
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o ]

EN276 Standard Sta #: 027
Cast #: 027 Date(y\m\d): 96\1\18
Lat: 41 57.7 N Hour (GMT): 11.5
Lon: 66 41.1 W Bottom depth: 67
temperature
0'0 ! T I T T ?J 't 1 I i T 1
31.0 I""___E'___“'."”“"“""’_!'____‘.'_s—a—_lf!"‘l——y—!‘____?“""___T_““_!'___"".
0.0 ?1u?rgsencg
23 L 0 r '''''''' TemTmsm T me = | F'_'_S'E-'gg'?‘_'ﬁ_l' ———————— rrmrm— s == i -
0. T f T T 7 T T T 7 1
100. —
Depth Temp Salt Flur Sigma-t
2.00 5.94 32.97 0.33 25.98
5.00 5.92 32.97 0.33 25,98
10.00 5.92 32.97 0.38 25.98
15.00 5.92  32.97 0.33  25.99
20.00 5.92 32.98 0.34 25.99
25.00 5.92 32.98 0.33 25.99
30.00 5.92 32.98 0.37 25.99
40.00 5.92 32.98 0.37 25.99
50.00 5.92 32.98 0.34 25.99
59.00 5.92 32.98 0.39 25.99

[** Note:

this is uncorrected data #*¥*)
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| EN276 Standard Sta #: 028

Cast #: 171 Date{y\m\d): 96\1\18
[ Lat: 42 5.7 N Hour (GMT): 18.2
l Lon: 66 53.7 W Bottom depth: 67
tem erature
0.0 —— , . e . . . L . 20.0
31.0 (————r————r————r————r —sf‘—l_ln_l_ﬂy _____ rm e —pm———p————1 36.0
i 0.0, | | ; fluoresence | : — . 5.0
P 23.0 fommee e een pemememen e rmﬁigmﬁfP _________ femrmimen S pomememem , 28.0
: 0. T T T T T T T T i 1
f ks -
100.L

Depth Temp Salt Flur Sigma-t

4.00 6.29 32.94 0.00 25.91
5.00 6.28 32.94 0.00 25.91
10.00 6.28 32.94 0.00 25.91
15.00 6.28 32.94 0.00 25.92

20.00 6.28 32.94 0.00 25.91
25.00 6.28 32.94 0.00 25.91

30.00 6.28 32.93 0.00 25.91
40.00 6.28 32.94 0.00 25.92
50.00 6.28 32.94 0.00 25.92
61.00 6.28 32.94 0.00 25.92

[** Note: this is uncorrected data *¥*]




. EN276 standard Sta #: 033

Cast #: 029 Date(y\m\d): 96\1\21
; Lat: 41 49.2 N Hour (GMT): 8.5
| Lon: 68 .1 W Bottom depth: 53
.
. tem erature
0.0 —— . : e . . . | 20.0
: 31 OF"_—.—!'_"___F'_"'_—!'__"__ '—s_a}}n_l}'y _____ !'_'__"_!'—'_""_!"__'_"'! 36'0
i 0.0, J | : fluoresence . | - w 4.0
; 23,0 pormem S R R rmffggéiE_r ........ e m N ., 28.0
: 0. T T Y T T . ] T T 1
- : !
! i
§ - | |
5 a i
s |
— ! i
1 : l
- | s
: !
u E |
! i
! 50. —
Depth Tenp Salt Flur Sigma-t
1.00 6.05 32.90 0.35 25.91
5.00 6.05 32.90 0.36 25.91
10.00 6.04 32.90 0.34 25.91
15.00 6.04 32.90 0.37 25.91
20.00 6.04 32.90 0.37 25.91
25.00 6.05 32.90 0.37 25.91
: _ 30.00 6.05 32.90 0.37 25.91
e 40.00 6.04 32.90 0.36 25.91
48,00 6.02 32.89 0.41 25.91

[** Note: this is uncorrected data *¥*]
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L EN276 Standard Sta #: 034

Cast #: 030 Date(y\m\d): 96\1\21

Lat: 41 51.2 N Hour (GMT): 11.9

Lon: 62 192.5 W Bottom depth: 217
. tem erature

2.0, ; t , . i : i . | 22.0
| 31.0 (————r————r————r———-r salinity rmmm—pm———r———=: 36.0
. 0.0, : : : ‘fluoresence | | : - 5.0
51gma-t

i 23.0 - P e romemees TR Lt el romemees proeees reeoes -1 28.0

0. e T T T T 7 7 1

I s

250. —
Depth Temp Salt Flur Sigma-t
2.00 6.19 33.03 0.29 26.00
5.00 6.18 33.03 0.27 26.00
- 10.00 6.19 33.03 0.28 26.00
? 15.00 6.19 33.03 0.29 26.00
20.00 6.19 33.04 0.30 26.00
25.00 6.19 33.04 0.27 26.00
2 30.00 6.19 33.04 0.30 26.00
B 40.00 6.20 33.04 0.29 26.00
50.00 6.21 33.04 0.26 26.00
75.00 6.22 33.04 0.27 26.00
100.00 6.22 33.05 0.31 26.01
150.00 7.17 33.62 0.13 26.33
200.00 7.54 33.87 0.13 26.48
211.00 7.56 33.89 0.14 26.49
[** Note: this is uncorrected data *%]




&
H
i
;
kS

EN276
Cast #:

031
Lat: 41 24. N
Lon: 68 17.5 W

standard Sta #: 036

Date (y\m\4d) :

96\1\21

Hour (GMT): 17.7
Bottom depth: 49

temperature

0‘ 0 | 1 I T [ t T T 1 1
31. OF‘"__""!'_-__“,'__—_!'"___ _S_"-‘l_l_{-n}__g _____ re——— e T T T T
0.0, fluoresence
23 - O E' ‘‘‘‘‘‘‘‘ | i | s | i r'-'"s‘gh'g?_a'."_'?'_l‘ '''''''' | e r' '''''''' e 1
0. f T T 7 T T T ¥ T 1
_ : i
- ! i
| |
: |
- ! !
50.
Depth Temp Salt Flur Sigma-t
2.00 5.06 32.69 0.59 25.86
5.00 5.06 32.70 0.66 25.87
10.00 5.06 32.70 0.68 25.87
15.00 5.06 32,70 0.76 25.87
20.00 5.06 32.70 0.63 25.87
25.00 5.06 32.70 0.69 25.87
30.00 5.06 32.70 0.61 25.87
40.00 5.07 32.70 0.79 25.87
40.00 5.07 32.70 0.79 25.87
[#* Note: this is uncorrected data *%*]
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EN276 Standard Sta #: 038

Cast #: 032 Date(y\m\d): 96\1\21
7o Lat: 41 29.5 N Hour (GMT): 23.1
P Lon: 68 58.2 W Bottom depth: 155
[‘]
! temperature
O'OI T t T T p'l 't T i | ] 1 20'0
31.0 r—'""_r————r————r“———rf‘?}}?—l—g“r—**—r————r—""—'.'————! 36.0
0.0, | fluorgsencg | | 5.0
23.0 romomemee ememn pmememe pomememem PW§E§E§:ET ........ S rmnn emememan , 28.0
0. S T T T T T T T 1
b B {
150. —
) Depth Temp Salt Flur Sigma-t
s 4.00 6.11 32.90 0.31 25.90
= 5.00 6.11 32.90 0.22 25.90
10.00 6.11 32.90 0.25 25,90
15.00 6.11 32.90 0.23 25.90
20.00 6.11 32.90 0.25 25.90
25.00 6.11 32.90 0.24 25.20
30.00 6.11 32.90 0.27 25.91
40.00 6.12 32.91 0.26 25.91
50.00 6.13 32.91 0.26 25.91
; 75.00 6.12 32.91 0.25 25.91
- 100.00 6.13 32.91 0.28 25.91
145.00 6.15 32.91 0.26 25.91
- [** Note: this is uncorrected data #**]
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