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Figure 29. Temperature, salinity, density (sigma-t) and flourescence cross
sections from first tow-yo, when the tidal ellipse was at its off-bank extreme.
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Figure 29 (continued). Temperature, salinity, density (sigma—t)_ and '
flourescence cross sections from first tow-yo, when the tidal ellipse was at its

off-bank extreme.
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f Figure 30. Temperature, salinity, density (sigma-t) and flourescence cross
sections from second tow-yo, when the tidal ellipse was at its on-bank
. extreme.
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Figure 30 (continued). Temperature, salinity, density (sigma-t) and

flourescence cross sections from second tow-yo, when the tidal ellipse was at
its on-bank extreme.
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Enzyme Analysis of Zooplankton and Ichthyoplankton

The ebjective of this project is to determine the condition of zooplankton on
;- Georges Bank by determining their enzyme activities. On cruise AL9403 our specific
objectives were to obtain samples for the determination of the temporal and spatial
variability in the condition of zooplankton on the Bank and to test the feasibility of
conducting enzyme analysis on board ship.

Samples were obtained from both Bongo net tows and 1 m2 MOCNESS tows.
Samples were sorted from 25 tows. A total of 839 individuals were sorted and rinsed in a
;- sucrose solution (Table 3). The tails of all larval fish and whole copepods collected were
frozen in liquid nitrogen. The heads and guts of some larval fish were preserved in
ethanol and given to NMFS. All individuals were recorded on video tape. Video
;e recordings will be used to verify-specific identifications and to subsequently determine
% sizes of all individuals. Standard lengths of all fish larvae will be provided to NMFS.

An adequate number of samples of cod and Calanus were obtained during
P MOCNESS hauls to enable an eventual analysis of condition from most depth strata at
both the mixed and stratified stations. Haddock were only found in high numbers at the
stratified station. Determinations of the enzyme activities of 350 individuals were
performed on board ship. While the biochemical analysis proved to be no problem, it
was soon apparent that one more individual would be needed in our group to allow for
the analysis of the data on board ship. Our preliminary analysis indicated that
interspecific differences were similar to those found in samples collected in 1993.
However, the condition of Calanus throughout the Bank seemed lower than in 1993.

Table 3. Samples taken for enzyme analysis on AL9403.

Event Station Gear Region Cod Hadd Cala Pseu
ock nus docal
anus

AL12494.002 AL9403A.001 Bongonet Bongo 10 0 0 0
AL12494.003 AL9403A.002 Bongo net %rc;igo 6 0 0 0
7 AL12494.004 AL9403A.003 Bongo net %rcfggo 12 1 0 0
AL12494.008 AL9403A.006 Bongo net %nc_)igo 0 8 0 0
AL.12494.011 AL9403A.008 Bongo net %?_J?lgo 11 11 0 0
AL12494.012 AL9403A.009 Bongo net %?)?1 go 15 0 0 0
AL12494.013 AIL9403A.010 Bongo net %I;l_)ggo 17 0 0 0
AL12494.014 AL 9403A.011 Bongor net gBréigo 13 15 0 0
AL12494.016 AL9403A.016 1 m. %r;crilgo 11 3 0 0
- MOCNESS grid
‘* ) AL12694.001 AL9403A.012 Bongo net ggggo 15 0 0 0 |
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Table 3. Samples taken for enzyme analysis on AL9403.

;- Event Station Gear  Region Cod Hadd Cala Pseu
| ock nus docal
anus
AL12694.002 AL9403A.013 Bongonet Bongo i5 0 0 0
grid .
AL12694.004 AL9403A.013 1 m. Mixed 70 0 0 0
MOCNESS
AL12794.003 AIL9403A.013 I m. Mixed 84 0 0 0
MOCNESS
AL12794.007 AL9403A.013 1 m. Mixed 0 0 25 13
MOCNESS
AL12894.010 ALS403A.013 1 m. Mixed 0 0 1 45
MOCNESS
AL12894.013 AIL9403A.014 Bongonet Bongo 0 0 0 10
grid
AL12994.001 AL9403A.016 Bongonet Bongo 6 0 0 0
grid
AL12994.002 AL9403A.017 Bongonet Bongo 6 6 0 0
grid
AL12994.003 AL9403A.018 Bongonet Bongo 11 11 0 0
grid
AL12994.007 AL9S403A.018 1m. Stratified 0O 0 19 0
MOCNESS
AL13094.002 ALS403A.018 1m. Stratified O 0 49 12
MOCNESS
AL13094.011 AL9403A.018 1 m. Stratified 31 37 0 0
MOCNESS
AL13194.012 AL9403A.022 1 m. Stratified 21 55 6 0
MOCNESS
AL13194.018 AL9403A.022 1 m. Stratified 1 11 95 0
MOCNESS
AL13294.001 AL9403A.025 1 m. Mixed 0 0 37 2
MOCNESS
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Immunological Studies

Shipboard immunological studies were conducted by L. Madin, S. Bollens, E.
Horgan, and M. Butler, in association with Hydros. Inc. This work was supported by the
US GLOBEC program and the NOAA Coastal Ocean Program. The need for accurate
identification of species in the field now looks to molecular methodologies to identify
species-specific proteins, or epitopes. Currently, antibodies developed for animals found
b in the plankton of Georges Bank are cross-reactive. Also, methods for preservation
which do not denature the delicate structure of epitopes need illumination. Several
experimental objectives were carried out during the cruise:

* to determine and compare the best modes of preservation
* to establish background cross-reactivity for immuno reagents

Preservation

Calanus, Pseudocalanus, cod, haddock, flatfish, amphipods, isopods, shrimp, and
euphausids were sorted from bongo net tows and preserved in each of the 5
preservatives taken along. These vials were grouped according to preservation media
and labeled for analysis at Hydros. In addition to these sorted samples, we elected to
5 preserve an unsorted sample using each of the 5 media.

Cross-reactivity -

Three antibodies were taken to sea, none of which are optimized for specific
epitopes. Our job was to test the same organisms, which we had preserved for qualitative
differences, in response to these antibodies. We used only 2 of the 5 preservation media
= for our tests, along with "live” organisms. Samples were refrigerated and returned to
Hydros for laboratory analysis.

We devised a convenient method for labeling descriptors. The first character
describes the preservation technique: L=live, F=formalin, and G=glycerol-azide. The

second character describes the antiserum(a) used for the prep: A=antiserum A,
B=antiserum B, and C=antisera C&D. The third character, if present, denotes whether or
not the specimens were kept whole (W), or were ground (G) for analysis. Table 4 shows
which preps were done for each of the three cross-reactivity tests:
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Table 4.
Calanus Euphausid shrimp hyperid Isopod flatfish
amphipod (Cirolina)
X ANTISERUM FAW LA GA FA FA LA
A
FAG FA FA GAW GA GA
GAW GA LA LA LA FA
GAG LAG LA
LAW GAG FA
LAG FAG GA
ANTISERUM
B
: FBG FBG LB B FB FB
FBW LB FB GBW GB GB
f GBG FB GB LB B LB
LBG GB LB
GBW LBG
LBW GBG GB
ANTISERA
C&D
GCG =~ GC GC GCW GC GC
FCG FC FC FC FC FC
] LCG LC LC LC LC LC
LCW LCG
FCW FCG
GCW GCG

Table 4. Samples taken for immunological studies on AL9403.
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Name

Personnel List
Cruise AL9403
May 03 - 13, 1994

Title

Organization

Scientific Personnel:

1. Laurence Madin
2. Stephen Bollens
3. Erich Horgan

4. Terry Rioux

5. Dan Almgren

6. Mari Butler

7. Barbara Sullivan

8. Grace Klein-MacPhee
9. David Mountain

10. Maureen Taylor

11. Betsy Broughton

12. Liz Clarke

13. John Paupe

14. Nir Hus

NOAA Officers and Crew:

15. Cdr Gary Bulmer

16. Lt Cdr Peter Celone
17. Lt James Meigs

18. Ens Christopher Koch
19. Kevin Cruse

20. John Hurder

22. Aurthur Butterworth
23. John Enright

24. Manuel Botelho

25. Kenneth Rondeau
26. John Cravo

27. Francisco Ferriera

28. Antonio Alvarez

29. William Amaro

30. Brian Cardoza

31. Harold Bowen

32. John Braxton

33. Jerome Nelson

34. Don Byrd

- 35. Bruce Stone

Chief Scientist
Scientist
Technician
Diving Safety Officer
Volunteer
Technician
Scientist
Scientist
Scientist
Hydrogr. Tech.
Technician
Scientist
Technician
Student

Commanding Officer
Executive Officer
Operations Officer
Navigation Officer

WHOI, Woods Hole, MA
WHOI, Woods Hole
WHOI, Woods Hole
WHOI, Woods Hole

WHOI, Woods Hole
URI/GSO, Narragansett
UIR/GSO, Narragansett
NMFS/NEFSC, Woods Hole
NMFS/NEFSC, Woods Hole
NMFS/NEFSC, Woods Hole
RSMAS, Miami

RSMAS, Miami

RSMAS, Miami

Chief Mechanical Engineer

1st Asst. Eng.

3rd Asst. Eng.
Engineer

Chief Bosun

Lead Fisherman
Skilled Fisherman
Skilled Fisherman
Skilled Fisherman
Skilled Fisherman
Fisherman
Ordinary Fisherman
Chief Steward

2nd Cook

Rotating Electronics Technician
Rotating Electronics Technician
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Appendix 1.

Event Log
R.V. Albatross Cruise 9403
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Appendix 2.

Pl Address and E-mail List
R.V. Albatross Cruise 9403



PI Address and E-mail List

Steve Bollens
WHOI
Woods Hole, Ma 02543
508-548-1400 x 3213
sbollens@whoi.edu
Fax: 508-457-2169

Elizabeth Clarke
Div. of Marine Biology & Fisheries
Rosenstiel School of Marine and
Atmospheric Sciences
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149
305-361-4703
clarke@rcf.rsmas.miami.edu
e.clarke/omnet
FAX: 305-361-4600

Grace Klein-MacPhee
Univ. of Rhode Island
Graduate School of Oceanography
Narragansett Bay Campus
Narragansett, RI 02881-1157
401-792-6695
gracemac®@gsosunl.gso.uri.edu
FAX: 401-792-6240

Larry Madin
WHOI
Woods Hole, Ma 02543
508-548-1400 x 2739
Imadin@whoi.edu
L.madin/omnet
Fax:508-457-2169

David Mountain
NMFS
Woods Hole, Ma 02543
508-548-5123
dmountain@whsuni.wh.whoi.edu
d.mountain/omnet
Fax: 508-548-5124

Barbara Suilivan
Graduate School of Oceanography
Univ. of Rhode Isiand
South Ferry Road
Narragansett, RI 02882
401-792-6132
bsuil@gsosunl.gso.uri.edu
FAX: 401-792-6160
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