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	(P. Pepin et al.)

	14:15
	-
	15:00
	Optical, chemical and biological oceanographic conditions on the Scotian Shelf, Bedford Basin, and in the Gulf of Maine in 2006.
	(G. Harrison et al.)

	15:00
	-
	15:15
	BREAK
	

	15:15
	-
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	Friday 23 March 2007
	

	AM Session Rapporteur: M. Ouellet
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	-
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	Reviewing the SARs and ResDocs
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	-
	9:30
	Inshore Monitoring Program
	(J. Martin / F. Page)
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	-
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	COMDA Zonal Biogeochemical modelling project 
	(D. Lavoie / Y. LeClainche)
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	Atlantic Canada Pelagic Bird Monitoring Program
	(C. Gjerdrum)
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	End of meeting
	


Minutes of the Meeting
Wednesday 21 March 2007 – AM Session (Rapporteur: B. Petrie)

AZMP Status Report : ISDM 
Mathieu Ouellet
Sampling

A brief report on the 2006 AZMP sampling of stations and sections is constructed from ISDM’s TESAC, CTD and BOTTLE archives.

The sampling is shown to scientists and data managers as a way of detecting when or how data transmission failures might have occurred. Each regional data manager will receive a copy of the report by email.

	 
	# of days
	Months missing
	# months sampled

	Station 27
	41
	Mar, May
	10

	Prince 5
	12
	-
	12

	Station 2
	32
	-
	 

	Shediac
	11
	Jan-Mar, Aug
	8

	Anticosti
	11
	Jan, Apr, May, Jul, Oct, Dec
	11

	Gaspé
	12
	Jan, Apr, Oct, Dec
	8

	Rimouski
	30
	Jan, Feb, Oct, Dec
	8


	
	CTD
	BOTTLE

	Bonavista
	4
	0

	Seal Island
	1
	0

	Flemish Cap
	3
	0

	Halifax Line
	3
	1

	Louisbourg
	2
	1

	SouthEast GB
	2
	0

	Browns Bank
	3
	1

	Cabot Strait
	7
	2

	Bonne Bay
	2
	0

	Anticosti
	3
	0

	Estuaire
	2
	0

	Sept-Îles
	3
	0

	ÎDLM
	2
	0


Data Flow

1.Real-time Requirements 2006

A list of TESACs which were received at ISDM within 30 days of observation date, but processed too late, was presented. There were 4 TESAC messages from Rimouski station which were received within 30 days, but for logistical reasons, were not processed in time. This will be addressed at ISDM by closer monitoring of data processing, so it doesn’t happen again.

Then, a list of TESACs which were not sent within 30 days of observation date was also presented. 

Some of these TESACs were never received, for instance, the monthly Prince 5 observations from July to November 2006 by the Pandalus and four (4) profiles taken by Teleost.

Some TESACs were received after 30 days, and they come from ships Shamook, Templeman, Teleost, Needler, Pandalus, Opilio, Beluga and Coriolis. The Coriolis TESACs which didn’t make it within 30 days, however, were from CTD profiles taken by Université du Québec à Rimouski and thus not part of AZMP.

A compilation of which percentage of CTD profiles sent to ISDM within 30 days of their observation date was presented and goes as follows:

Gaspé 


100%

Anticosti 

100%

Rimouski* 

87%

Shediac 

45%

Prince 5 

23%

Station 2 

52%

Station 27 

31%

Éstuaire 

100%

Sept-îles 

100%

Anticosti 

100%

Bonne Bay 

100%

Magdalen Islands 
100%

Cabot Strait 

87%

Louisbourg 

100%

Halifax 

100%

Browns Bank

100%

SE Grand Banks
0%

Flemish Cap

0%

Bonavista

0%

Seal Island

0%

*Though 87% of profiles were sent at ISDM within 30 days, 4 TESACs were lost due to internal problems, so only 77% were delivered to GTS in real-time. However, this is for a definition of Rimouski station that encompasses much more than Rimouski station.

It was also mentioned that ISDM prefers to receive real-time data by FTP than by e-mail, whether or not they are associated with AZMP.

2. Missing CTDs as of March 19th 2007

A list of missing CTDs (profiles for which we have a TESAC version but not a full resolution, calibrated version) at each fixed station was presented and will be sent to regional managers after the meeting.

Prince 5

1
PANDALUS


2006-03-21

5
PANDALUS


2005

1
PANDALUS


2004-09-15 13:27

4
PANDALUS


2003

4
PANDALUS


2002

14
PANDALUS


2001

6
PANDALUS


2000

1
W.B. SCOTT


2000-01-28 14:40

1
PANDALUS


1999-11-17 03:29

Shediac

2
TELEOST


2005-09

Rimouski

2
TELEOST


2004-06

Station 2

1
HUDSON


2004-06-09 19:07

1
NEEDLER


2000-02-15 03:31

1
NEEDLER


2000-03-01 20:10

1
GUAITECAS
 (CH)

2000-02-15 01:20

1
HUDSON


2000-12-08 18:40

3.Plankton Data

Regions which haven’t sent their plankton products have been reminded to do so.

Work is underway at ISDM to design zooplankton products from BioCHEM and collaboration from regions (Mary Kennedy) will be sought, mostly by email, until completion of application.

4.Definition of fixed stations polygons

A revision of the Rimouski polygon was suggested by email prior in the year and shown to the meeting participants. We wish to use 48.65N48.69N068.61W068.55W rather than 48.57N48.77N068.68W068.48W.

Two existing versions of the Gaspé Current station polygon (one used in the website since 2001, another found in BioCHEM polygon table) exist and were presented at the meeting. Comments are sought on to which polygon is more suited to represent Gaspé Current station. 49.14N49.34N066.30W066.10W is the version currently used on the website since 2001, while 49.09N49.28N065.8W066.54W was used previously and can still be found in the BioCHEM Polygon table.

Data access

The BioChem online query application is currently being migrated from Oracleforms to Java applications. 

In the design of an application to generate zooplankton products from BioCHEM (mentioned previously), the following problems have been identified:

-trailing spaces in MOLT_NUMBER field (copepodite V)

-harmonizing Total Zooplankton group categories between Stn. 27 and {HfxStn. 2, Shediac, Prince 5}. Stn 27 uses larvaceans as a name, while other regions use appendicularies. Stn. 27 also doesn’t combine euphausiids with decapods. 

-the correspondence between species, groups of species and sub-groups NODC BEST_NOC7 code and the new ITIS TSN code has to be established. Some preliminary work has been undertaken at ISDM to establish the correspondences, and the results are presented here.

COPEPODA 

[85257 89433]

JELLIES 

[159664 159675]

APPENDIC 

[48738 51671]

CHAETOGNATH 
[64358 65465] 

POLYCHAETA 
[15860 15881 ]

BIVALVIA

79118 & [82832 84325]

EUPHAUSIIDAE 
[95496 95582] 

DECAPODA 

[95599 98671]

Website

The update frequency of the website is still as follows:

Sea levels : 2 weeks 

Meteorological Data : 6 months*

Hydrographic Data : 1 month

Plankton Data : 1 year* (whenever possible)

Climate Indices : 1 year* (overall)

During 2006, the following changes have been made to the website:

-Added list of Publications from 2005 and 2006 Bulletins and links to PDF documents (CSAS and NAFO) 

-Added 2 new meteorological stations (Shearwater area) 

-Added Rimouski fixed station (yet to calculate climatology/normals and provide plankton data)

-Alerted tidal officers of water level anomalies at Yarmouth site

-Updated dead links in Remote Sensing Section

-Added latest version of AZMP Bulletin to download

ISDM needs Meeting Minutes from last meetings to place on website.

COMDA

ISDM will be involved in producing 3d observational fields of temperature and salinity, integrating all data. Such products can be made available to AZMP community upon request.

Discussion
PP indicated the lack of TESAC messages from Nfld cruises is due to lack of staffing on cruise.  This could affect operational oceanography applications in future.  He suggested AZMP raise issue with NSDC.

JS will send MO the list of missing TESAC profiles.

LD will settle on a standard Gaspé Current station polygon within her lab and will forward it to MO.

MO will provide FTP site address for sending data to ISDM.

AZMP Data Management Report - Maritimes Region 
G. Harrison/M. Kennedy
Web Databases

The suite of Ocean Sciences databases registered its 700th user in February. DFO and universities each represent a third of the users with the balance made up of private sector, non-profit organizations and individuals.  

We have completed the migration of all the web applications to Java. For the user, the most significant changes are that a special plug-in is no longer required; results are now  more readily imported into other applications (spreadsheets, databases, mapping etc.)

Coastal Temperature Database (CTS) 

There may have been a breakthrough in getting more consistent access to Gulf thermograph data. The Coastal Invertebrates section has provided data from 2001-2004 with a promise of more to come when they have been processed. IML and Maritimes are current to 2006. No update has been received from Newfoundland since 2004.

Ocean Inventory (ODI) 

No major changes since introduction of the map interface in Sept 2005.

Climate Database

Updates are done monthly. The number of profiles added each year continues to increase due to moored buoys and Argo. Climate is our most used application with 500-700 queries/yr over the past 5 years. There is an ongoing investigation to provide some type of map interface to Climate to indicate to users the distribution of stations identified prior to running a query. 

SST Database

Rather than replace Pathfinder 4 with Pathfinder 5(1985-2005), the lingering doubts about the quality of P5 has resulted in all the P5 data simply being added as another data source (along with MCSST (1985-2001) and Pathfinder 4(1985-2003)). The user can select the source to be used. Support for P5 has also ended, so SST has become a legacy database. The product has a lot of potential, but if it is to continue it is essential that a stable data source (either BIO or IML) be identified. Besides adding the P5 data, the application now provides a filter to remove user specified low and high values. In addition to a very high occurrence of low values (-3oC), Pathfinder 5 also retains some extremely high (40oC) values that passed the NOAA QC checks. These extreme values were not present in the P4 data.

SeaWiFS Database

Ocean Colour Database (SeaWiFS) is now essentially a legacy system since no data have been added since the end of 2004. The database could be easily modified to accommodate MARIS or MODIS if required. The only enhancement to the application has been the addition of a filter to reject high (or low) values prior to creating any results. 

Discussion
GH et al pointed out that SeaWiFS data are now available beyond Dec. 2004.  These data will be archived at 4 km, 1 week resolution.

CC indicated that MODIS data are basically junk; they tried to do too much with the package, and ended up with a poor ocean product.

GH indicated there is a lab research group responsible for developing the new products applicable to the new sensors that are coming into service. It is uncertain how long SeaWiFS will last as it is already beyond its original 5-year mission. The data are currently in a database but this database is occasionally offline for product reprocessing.

MT pointed out that DFO does not have a policy for reprocessing or maintaining satellite data.

AZMP Bulletin presented 
Patrick Ouellet
Call for new articles for 2007 – one from Denis Gilbert, Karina Gjerdrum, Joe Craig likely

Discussion
PO requested that articles be ready by December 15, 2007. GH suggested that we needed more flexibility with overviews because of data processing right to end of year and that a deadline of end of January would be more manageable for the overviews. MM suggested that AZMP members solicit articles in their regions.
PO noted that we are considering obtaining an ISBN number for the Bulletin so that libraries can reference the publications easily.  We shall explore this issue and any consequences of acquiring a number over the next few months. RH indicated that referencing the Bulletin in the reviewed literature is a tricky issue. PP noted that editors can decide whether or not to allow it to be referenced.  A phrase should be added to the Bulletin conveying that articles should not be referenced without the author’s consent.

AZMP Activity Report: Région du Québec 
Alain Gagné

[image: image1]
Fixed stations

Fixed stations were sampled 11 times in 2006, which is a little better than the 9 sorties done in 2005 but not very satisfying. There are serious data gaps from January to mid- May and from October to December. We had only 2 ships-of-opportunity trips from Coast Guard; the 9 others were from regular surveys on Coriolis and Hudson (Spring AZMP, and Fall AZMP/Ice forecast).

The Rimouski station was visited 24 times, April to end of October, 3 more than in 2005.

Sections 

In 2006 surveys were merged to save ship time and overtime in the following ways:

-Spring AZMP survey was merged with the mackerel egg survey, acoustic survey and mooring of oceanographic instruments.

-Fall AZMP/Ice forecast survey was merged with annual zooplankton biomass evaluation survey, and replacement of mooring in November.

The spring AZMP survey was done on the Teleost from June 20th to July 10th: All the 46 stations along 7 sections were successfully sampled. In addition, 64 stations making up the mackerel survey grid in the southern Gulf were sampled with bongo nets; 42 CTD /Rosette and 70 vertical net tows were also done according to the AZMP protocol in this area. We also recorded acoustic signals at many strategic sites and replaced moorings.

Fall AZMP/Ice forecast was done on the Hudson from October 21rd to November 13th, when the 46 stations along the 7 sections were successfully sampled. In addition, 20 stations making up part of the Ice forecast grid were sampled. We also sampled 45 stations with the BIONESS as part of the annual krill biomass estimation survey. Finally we replaced and recovered some moorings.

Status of sample analysis

	Cruise 
	Chloro. A
	Nutrients
	Phytoplankton
	Zooplankton

	Fixed stations (CG, GA)
	COMPLETE
	COMPLETE
	COMPLETE
	COMPLETE

	Rimouski
	COMPLETE
	COMPLETE
	COMPLETE
	COMPLETE

	Spring survey
	COMPLETE
	COMPLETE
	NOT ANALYZED*
	COMPLETE

	Fall survey
	COMPLETE
	COMPLETE
	NOT ANALYZED*
	COMPLETE


*The phytoplankton collected during these cruises are not systematically analyzed

Other sets of monitoring data

· Groundfish survey (State of the Gulf)

· Mackerel egg survey (1983-2006)

· Toxic algae monitoring program (1989-2006) 

· Long-term thermograph monitoring program (1993-2006)

· Zooplankton biomass survey (1994-2006)

· March helicopter survey (1996-2006)

· Shipboard thermosalinograph (1999-2006)

· Buoy IML 4, real-time monitoring (2000-2006)

· addition of 3 optical buoys at Banc Beaugé, CG and GA stations in 2006

Challenges for 2007

· Increase the number of sorties at the CG and GA fixed stations to obtain a consistent data set.

· Add moorings to fill data gaps to meet AZMP goals (Northeast Gulf, CG and GA) 

· Merge AZMP activities with other monitoring or scientific activities to reduce field work and ship time.
Discussion
MM asked what moorings have been considered for the Gaspé Current site. AG indicated they are considering the SeaHorse at $200K. PO suggested this be added to 2007/08 capital list at IML.

GH raised the issue of merging the Maritimes/Laurentian effort at Cabot Strait to reduce the overall ship requirements.  Should we again discuss the overlap of our sampling effort at the Strait? EH asked if any program would be compromised? MM suggested that the problem is not so much with the AZMP sampling at the Strait, but rather the issue is with accompanying non-AZMP projects. EH also noted that there are differences in operations.  Maritimes tow BIONESS and use a different mesh than IML.  Part of the mission is the krill survey there.  Basic part of program could be merged but for other parts there are incompatibilities.  Also, the timing of the cruises is different enough that there may not be a true overlap. GH suggested that given there are no ship time pressures now, we should continue with the survey overlap.

KF asked if the zooplankton collections during the mackerel survey are reported. SP indicated this was the case, in following year.

AZMP Activity Report: Maritimes Region 
Jeff Spry

Fixed Station Sampling: 
General improvement from 2005


Halifax Station 2 was sampled on 19 occasions. Regular sample distribution continues to be an issue as does availability of platforms outside the large ship missions. The difficulties encountered with the use of the SAR boat at Sambro was ameliorated by the ability now to use the BIO basin launch but the very best of weather is required to make the trip. In all, 1 trip was made on the Sambro and 6 on the C6-4828.


In contrast, the opportunity to again use the SAR boat at Shippagan after being barred for 2 years; meant that sampling at the Shediac SGSL station almost doubled in 2006 with 9 sampling trips. Regular distribution continues to be a problem. Prince 5, in the Bay of Fundy,  was sampled monthly by the staff at the St. Andrews Biological Station without incident.

AZMP Transect Sampling: 
All core sampled as required in 2006


Spring sectional sampling was delayed in 2006 due to late availability of the vessel. This meant that a 2 week delay put us behind the spring bloom and the most intense primary production was in decline by the time the survey was made. 59 stations were occupied in the spring. The ‘Halifax Line’ was sampled in June at the end of the Labrador Sea mission with 10 stations including several new stations intended to help define the northern boundary current for climate studies. The fall sectional survey occurred normally but little production was again observed.


The ‘Moving Vessel Profiler’ was deployed on the Halifax and Brown’s Bank Lines during the spring and fall surveys. Spring deployments revealed some necessary repairs.  After some maintenance; the fall deployment was without incident.

Ecosystem Trawl Surveys: 
All survey participation as normal.


The hydrographic sampling component of the four groundfish surveys was carried out as usual. These include the February (Georges Bank), March (E. Scotian shelf), July (Scotian shelf), and September (Southern Gulf) surveys. The February survey was somewhat less productive (stations missed) due to vessel problems; this being the last of the two-ship comparative-trawling exercise. In total, 520 stations were sampled and 79 plankton net tows made.

Sample Analysis: 


All samples from 2006 were processed by March 2007 and entered in the Biochem database. These included the chlorophyll, nutrient, salinity, oxygen, and zooplankton (202u) samples. The exception were the phytoplankton samples which analyzed for the fixed stations only and which will be added to the database sometime this year. All CTD datafiles should also be resident with  ISDM national site.

Other Activities:


The ‘Seahorse’ mooring was deployed at Station 2 for Oct. 5 – Nov. 12, 2007.


The Labrador Sea annual survey was carried out in June.


Bedford Basin (Halifax) weekly sampling was maintained in 2007.


2005 CPR (Continuous Plankton Recorder) data were entered into Dbase.


The LTTMP (thermograph) data were unavailable for 2006 as of March 0f 2007. 

Budget:


The full operating allocation (100k) was available this fiscal year (untaxed for 2006) and was adequate for operational requirements. This amount was completely consumed in meeting AZMP necessities.
Challenges:

Replacement of Bioness components used for the macrozooplankton sampling on AZMP missions.

Vessel availability. Replacement of BIO launch will probably be approved.

Discussion
JS clarified that the Prince 5 station is always sampled by St. Andrews Biological Station  personnel.
GM suggested that given the Shediac sampling is still a logistic problem, why not use SeaHorse. JS indicated that SeaHorse is still in proof of concept mode for such exposed sites. An IML buoy is there for part of the year. MM asked if the largest data gaps at Shediac Valley and JS confirmed this was the case with a gaps of more than 2 months in 2006.
PP asked if samples were collected beyond shelf break during Groundfish cruise. JS indicated that some samples were collected but only to the ~400 m isobath. GH indicated that deeper is possible as the personnel responsible for the groundfish surveys are amenable to changing the sampling.

AZMP Activity Report: Newfoundland Region 
Eugene Colbourne
Three physical and biological oceanographic offshore surveys were conducted during 2006: Teleost from April 21 to May 3, Templeman from July 24 to August 7 and Hudson from November 15 to December 7. In addition, 2 trips to Station 27 were conducted one on the Shamook  and one on the Teleost.

Spring AZMP Survey (Teleost 670, April 21 to May 3, 2006)

1. 100 oceanographic stations were sampled. Measurements of pressure, temperature, salinity, chlorophyll and oxygen were obtained to 1000 m maximum over the full depth along the Southeast Grand Bank, Flemish Cap and Bonavista Sections.

2. 28 temperature profiles (XBT) were obtained between the standard transects.

3. Station 27 was occupied twice during the course of the survey.

4. 48 stations were sampled at standard oceanographic depths for salinity, chlorophyll, oxygen, phytoplankton, nutrients, and particulate organic carbon and nitrogen.

5. Current profiles were collected along all sections using the ship’s hull-mounted acoustic Doppler current profiler (ADCP).

6. 202 (m vertical plankton net tows were made at 48 stations.

Problems Encountered:

Due to delays attributed to vessel operation status and problems with the vessels potable water supply, the following objectives were not met.

-
The Funk Island Section

- 
The Smith Sound / Trinity Bay Stations

-
This amounts to approximately a 35% loss in station occupations.

Summer Survey (Templeman 675, July 24 to August 7, 2006)

1. 127 oceanographic stations were occupied. Measurements of temperature, salinity, chlorophyll and oxygen were obtained over the full depth along the Flemish Cap, Bonavista, White Bay and Seal Island sections.

2. 50 temperature profiles (XBT) were obtained between the standard transects.

3. The AZMP fixed sampling site Station 27 was occupied  twice during the survey.

4. Meteorological observations were made at 127 stations.

5. Seawater samples were obtained at 49 stations at standard oceanographic depths for salinity, chlorophyll, oxygen and biological analyses.

6. 202 (m vertical plankton net tows were made at 49 stations along the four transects.
Problems Encountered

Trip Delayed by 10 Days

2/16 days lost due to Teleost Problems

1/14 Days Crew Change

Fall AZMP Survey (Hudson 731 (2006-061), November 15 to December 7, 2006)

1. Profiles of temperature, salinity, density, chl and oxygen were obtained along three standard sections and at Station 27, totalling 121 stations.

2. 49 temperature profiles were obtained from XBT drops between sections.

3. Meteorological observations were made at 121 stations.

4. Current profiles were continuously collected along the survey track using the ship’s hull-mounted ADCP, resolution ~1.5 km horizontally by 4 m vertically.

5. Seawater samples were obtained at 48 stations at standard oceanographic depths for salinity, chlorophyll, oxygen and biological analyses.

6. Vertical plankton net tows were made at 46 stations along the three sections and in Trinity Bay.

7. The AZMP fixed site Station 27 was occupied 4 times during the survey.

Scheduled 24 Days

4 days travel (BIO-NL)
2 days lost weather

2 days crew change

4 days IGF Mooring Deployments

12 Days AZMP
Station 27

40 temperature, salinity and conductivity profiles and 6 XBT profiles were collected at Station 27 in 2006. 18 full physical and biological sampling occupations and 3 additional samplings with physical observations and plankton nets were achieved. This is fewer  samplings than in previous years; no data were collected in March and May. The acquisition of a portable deployment system for vessels of opportunity and SAR vessels would solve the winter time sampling problem.

Fisheries assessment oceanographic data in 2006

64 net mounted CTD profiles were collected in the April 2006 multi-species bottom trawl survey in NAFO Division 3P.

215 net mounted CTD profiles were collected during the May-June 2006 multi-species bottom trawl survey in NAFO Divisions 3LNO.

745 net mounted CTD profiles were collected in the October to January 2006 multi-species bottom trawl survey in NAFO Divisions 2J 3KLNO.

About 1000 other TS or T profiles were obtained during 2006 from other DFO research and single species assessment surveys in NL region using net-mounted CTDs, vertical CTDs and XBTs.

AZMP Thermograph Report for 2006

10 inshore thermographs were deployed during 2006 under the AZMP program with the assistance of various inshore fishers. Deployment was in May, recovery in November.

	Station Name
	Latitude (deg)
	Latitude (min)
	Longitude (deg)
	Longitude (min)
	Depth(m)

	OLD BONAVENTURE
	48
	16.8
	53
	25.2
	10

	BRISTOL'S HOPE
	47
	43.8
	53
	10.8
	5

	MELROSE, TRINITY BAY
	48
	28.2
	53
	2.4
	5,10

	UPPER GULLIES
	47
	30.6
	53
	2.4
	10

	CAPE FREELS
	49
	15.0
	53
	31.8
	5,10

	HAMPDEN, WHITE BAY
	49
	33.0
	56
	49.8
	9

	WINTERTON
	47
	56.4
	53
	21.0
	11

	ARNOLD'S COVE
	47
	45.0
	54
	0.0
	9

	COMFORT COVE
	49
	24.6
	54
	49.8
	9

	STOCK COVE
	48
	42.6
	53
	45.6
	9


35 other thermographs were deployed, some in freshwater sites, by DFO NL region during 2006 in support of various research programs. 

Discussion
GH asked what the lifespan of the trawl-mounted CTD is. EC indicated that it is shorter than CTDs deployed in regular mode and newer CTDs are more robust.  Nfld purchased 5 units about 3 years ago.  The usual span for a trawl-mounted system is about 5 years. EC also noted the CTD data are dumped after each set and the sampling period used is 0.5 sec. but could go higher. Salinity data are not through a pumping system and consequently are degraded.  Silt stirred up by the net led us to forego the pumping.

Plenery Discussion

PP indicated that CCG cooperation varies from skipper to skipper.  CCG willingness to accommodate AZMP sampling is decreasing.  It is an upper management issue for discussion.

JS also indicated that Station 2 cooperation with CCG is down and PP remarked this was the same in Nfld for Station 27.

GM noted the lack of winter trips to Station 27 compromises interpretation of data; and the phytoplankton bloom could easily be missed.

MM pointed out that capital submission for monitoring came out again this year but EC and GM indicated it was too late for them to take advantage of it. EC suggested that setting up a standing offer with SeaBird is necessary. GM felt that even with a standing offer, the money is still usually too late; 3 to 4 months lead time is really required. GH suggested that even with standing offer, need at least 30 days and we still must advertise if purchase is for more than $25K.

Winter sampling is still an issue in the Maritimes as well.  A SeaHorse is needed at Station 2; sustained investment in the development of SeaHorse is required over a few more years.
Wednesday 21 March 2007 – PM Session (Rapporteur: Laure Devine)

Data management (Biochem/GeoPortal)

Mary Kennedy

BioChem Application Status

In March of 2006, a BioChem working group met in Ottawa and compiled a list of requests for enhancements and fixes to the current application.  Priorities were assigned to the various tasks.  However funding to carry out these tasks was not available.

A LOI has been submitted to the NSDMC for the 2007-08 period requesting that funds be set aside for the creation of a BioChem steering committee that will oversee requested modifications.

DFO employees may access BioChem from the MEDS web page.  http://www.meds-sdmm.dfo-mpo.gc.ca/biochem/biochem_e.htm
Status of Maritimes Data Processing

· Maritimes AZMP bottle and zooplankton data are routinely being archived into BioChem.  Labrador Sea data are also being archived.

· Maritimes phytoplankton data have only been analysed for the fixed stations. There are no counts for any of the ZMP lines.  During April of 2007, this abundance data will be transferred from its current location in an ACCESS database to BioChem.

· The 2005 CPR data has been loaded into BioChem.  Colour values of zero still appear as “null” in the database.

New Quality Control Procedures for Processing Taxonomic Nomenclature

The BioChem taxonomic code table contains a field called the TSN that is a link to the Integrated Taxonomic Information System (ITIS) database.  Documentation has been written that describes the procedures used to assign a TSN and includes procedures to follow when a name is not in the ITIS database. These procedures will be made accessible on the BioChem web page.  Linkage to ITIS will ensure that our species lists contain the latest “correct and accepted” spelling and have linkages to enriched metadata such as accepted taxonomic hierarchies.

In addition, QC procedures were adopted that will assist in the verification of the taxonomic name assignment by the analyst.  When a data collection is sent to be archived in BioChem, its species list will be cross-checked with a local species register.  The latter is a list of all taxa that have ever been found within a region.  If the new collection contains names that are not in the register, then the identification should be verified – the end result will be either to edit the name or to update the register.

Long-term support is required to ensure that both local regional registers and the ITIS master list are properly managed and maintained.

BioChem Data Type Guide

Coming to users soon….

Enhance Data Discoverability- GeoConnections and OBIS

A short demonstration of OBIS was presented.  The data collection used was the 2006 Maritimes AZMP zooplankton data that was extracted from BioChem and reformatted into the OBIS schema.  One of the OBIS submission requirements is that one must provide a metadata page for the data collection/project.  A draft page has been submitted to GeoConnections and the AZMP committee was requested to proof this version prior to “adoption” as the official AZMP metadata entry.  http://www.geoconnections.org/CGDI.cfm/fuseaction/data.details/id/32037/gcs.cfm
BioChem Webpage Enhancements

It was requested that the committee review a proposed “terms of use” agreement to post on the AZMP webpage.  This agreement should include the proper citation/reference required to give the scientists who collected the data and the AZMP program proper recognition.

Another suggested AZMP webpage enhancement is to provide links to other initiatives such as BioChem, SAHFOS, OBIS Canada, GeoConnections

Reminder of Ocean Biodiversity Informatics OBI ’07 conference coming up 2-4 October 2007 at BIO.

Discussion
· Mary Kennedy discussed the creation of a local species register—a species list that needs to be examined and QCed.

· Glen Harrison asked what OBIS does. Would it be possible to link to OBIS to avoid update problems? Mary said that OBIS is just presence / absence data for the moment; abundance will be added eventually. There are links to ITIS that give information about taxonomic hierarchy.

· Peter Smith said that data submitted to biochem should have a period of time when their use is restricted to the data producer. It was pointed out by several people that biochem is a public database open to any subscriber. Mary said users are instructed on how to cite biochem, but there is no enforcement. Pierre Pepin remarked that data collected with DFO funds should be public as soon as they are available.

· It was noted by several that many biochem users find the query system confusing and ask their local data managers to perform queries for them. It was recommended that a user’s guide be written/updated.

AZMP synthesis: article summarizing the average seasonal cycle at the six fixed stations since the inception of AZMP

B. Petrie

Winter nutrient renewal at Halifax Fixed Station

Brian Petrie, Blair Greenan, Joël Chassé

The first draft of the fixed station paper was due at the AZMP meeting in 2005.  It did not materialize; following meetings led to similar results.  The general lack of enthusiasm for this project led us to conclude that it was no longer worth pursuing.  However, for the past few months some funding in the Maritimes Region has allowed us to devote some time to an examination of fixed station data.  Most of the work has been fairly routine – establishing long-term means, time series showing interannual variability, etc.- but some has been new and encouraging.  
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For Halifax Station 2 we have examined the work done by fall and winter winds in generating turbulence and mixing nutrients into the surface layer.  The accompanying figure shows some sample results for the Halifax fixed station. The x axis is the integration of the rate of working of wind on the ocean surface (the forcing that generates turbulent mixing).  The integration starts in the fall after the bloom when upper layer nutrients are at a minimum.  The integration continues throughout the fall and winter until the spring bloom.  The y axis is the integrated nitrate in the upper 50 m. The curve fit is a tanh function and the correlation is 0.9.  We have also examined the Shediac Valley and Prince 5 stations in a similar manner.  We intend to pursue this work further to at least a DFO technical report. 

It was concluded that we shall make one more attempt to complete a fixed station synthesis.

Discussion:

· Pierre Pepin says that there is not much effort involved to do this work since it is already done for the three AZMP stations for the bulletin’s environmental overview. He says he will get everything together by the end of summer 2007 and put a priority on the project. He suggests looking for an ecosystem perspective to determine what analyses should be done (by this fall).

· Who leads? Brian Petrie and Pierre; Québec: Michel Starr, Michel Harvey, Peter Galbraith or Denis Gilbert; Maritimes: Brian, Glen, Erica Head; Newfoundland: (? Erica will compile zooplankton for Stn 27); Fred Page should be included for data from Prince 5.

· Brian is more enthusiastic after having done initial analyses and seeing encouraging results.

· Glen asks how ice influences the system. Brian says not much if the ice is loose, but fixed ice can be a different story.

· Mathieu Ouellet asks if the average seasonal cycles will be available for the AZMP website; Brian says yes. Mathieu says he will apply the same analyses to other stations for the website.
CPR: outcome of workshop 2006

Erica Head

A Workshop was convened by Erica Head and Mike Chadwick and held at BIO in December 2006 to discuss CPR sampling in Canadian waters.  A national review (Chaired by Mike Chadwick) had suggested DFO set up of monitoring programmes in new areas, which could include new CPR lines and in this context the following workshop objectives were formulated:

· to discuss the role of CPR sampling in current monitoring programmes 

· to examine the desirability for establishing new lines (e.g. Gulf of St Lawrence, Great Lakes, Arctic)

· to share information about CPR data use among current users and potential future users

· to compare CPR data on plankton distribution and abundance to results obtained using other methods

· to make recommendations about use of CPR in current and future DFO monitoring programmes

The Workshop included talks that covered the following topics:

· The world-wide CPR survey work

· The existing DFO-funded east coast CPR programme, including information on the current costing, and cost estimates for additional lines (e.g. in the Gulf of St. Lawrence, the Great Lakes and to the Arctic)

· The west coast CPR programme

· The Atlantic Zone Monitoring Programme, and the role of CPR within it

· A comparison of assessments of biodiversity indices from CPR and net data

· Trends in phytoplankton abundance in CPR, satellite and extracted chlorophyll data

· Zooplankton abundance trends for net data at fixed stations (HL2 and St 27) and on AZMP sections on the Scotian Shelf and CPR data

· Spatial and temporal scales of variability on the Scotian Shelf in CPR and net samples

· Seasonality of plankton on the Scotian Shelf and Newfoundland Grand Banks 

The results of discussions following these talks lead to the following main conclusions and recommendations:  

· CPR is a robust, relatively inexpensive and consistent method for sampling the pelagic zone of marine ecosystems, but data should be viewed as complimentary of existing monitoring activities and not as a replacement.

· CPR data are particularly useful for identifying mid- to long-term trends in community structure and for describing large biogeographic regions. 

· Any CPR data to be used for examining long-term trends in abundance or community structure must be corrected for time of sampling (removing day-night effects) and for seasonal variability that may reflect the effects of catchability, behaviour, or ontogeny. 

· Implementation of CPR lines in small water bodies, such as the Gulf of St. Lawrence and Great Lakes, including Lake Winnipeg, must take into account the above-mentioned sources of variation, which may not be practical when using ships of opportunity.

· Regular reporting of CPR data should be part of the annual state of environment reports. 

During the CPR Workshop it was suggested that the idea of setting up a new line in the Gulf of St. Lawrence (GSL) be discussed at the annual AZMP meeting.  The cost of setting up the infrastructure to run a GSL a line would be ~$44K and the operating cost for 8 months (ice-free period) each year would be $61.2K, with an expected 4% annual increment expected to cover inflation. This talk laid the background for discussion.
Discussion:

· Patrick Ouellet talked about the possibility of an additional CPR line in the GSL. The AZMP seasonal cycle is not well sampled, especially in the spring. In addition, the NEGSL is (almost) never sampled. It would not be easy to find a commercial vessel to tow the CPR that would sample areas interesting to scientists (e.g., NEGSL, southern Gulf). He added that the GSL is perhaps too heterogeneous—perhaps the estuarine character is not suited to the use of this sampling device. He wonders if the money could be better spent on other solutions.

· Erica and Glen both wonder how the program could be sustained since there is not enough money available every year to finance it. Erica said that the data needed to be reported and/or used more to justify the expense. Pierre notes that the data arrives one year late and that that is part of the problem (of why they are not used more). The CPR data should be treated as more of a zonal product than by individual regions, i.e., key zones and key corridors should be reported on. Zooplankton and phytoplankton people from each region should discuss how to make a systematic approach to report this data type.

· For next year, AZMP should produce a model of how CPR data should be reported. Consistent methodology should be recommended. Erica suggests that a more detailed report be written every other year rather than every year since these data are better looked at over the longer term and they are delayed by a year anyway.

· Brian says that ship routes from Europe to the GSL via Belle Isle and Cabot should be identified as possible CPR routes.

· Patrick feels that $200K is a lot to spend to see whether use of the CPR in the GSL is feasible, and that a long-term commitment would be needed to see if the system is useful. He would rather use those funds for ship time. Glen says that unless there is a united, strong argument for a GSL line, discussion of it should be dropped. 

· Stéphane Plourde added that he would like to see a comparison of CPR data with data collected from other types of sampling to see how they relate. He feels that investment in a CPR system before this type of analysis is done would be a mistake. Brian comments that one can also see huge variations in tow vertical net tows, so there are statistical problems with that sampling method also.

· Michel Mitchell says that now is the time to look for more funds to improve sampling. Patrick replies that he doesn’t think that funds would be available for a long-term commitment in the GSL, and he would rather have ship time in early spring. Ken Frank suggests using ships-of-opportunity since dedicated ship time is harder to get. Patrick says he has been using fishing vessels in May for the last two years. Patrick notes that CPR would not be feasible on a SOP and adds that if no new funds are available, a CPR line is not worth discussing.

· Michel Gilbert comments that other DFO missions are being used more and more as ships-of-opportunity, e.g., vertical tows and hydroacoustics on multi-species surveys. He feels that a CPR sampler in the GSL would not be sellable.

· Erica say the GSL is perhaps too small and ice too much of a problem for CPR sampling. In addition, there are no long time series, which is what makes CPR data interesting.

· Stéphane makes one point in favour of the CPR: it would help to make up for the lack of ship time provided by Coast Guard. Glen adds that options should be kept open: a pilot project would be easy to set up and would require no human resources since the analysis is done by SAHFOS.

· Michel Mitchell says that a proposal should be written up for next year in case funds become available. Erica says that Mike Chadwick is keen, so he should be involved in the justification. Glen said that the CPR is one component of the ecological modelling in the National Monitoring Program.

· Action: Patrick (who reiterates that CPR will never replace shipboard sampling) will prepare a proposal with Erica. There should also be local participants (Québec Region) involved. There is a need for information regarding shipping routes in the GSL. It would be interesting to examine other bodies of water with characteristics similar to the GSL, e.g., the North Sea, to see if that project produced useful data.

· Action item: Current CPR report to be produced by Pierre and Erica.

FOC: Regional Ecosystem Status Report Development and involvement of AZMP

Ken Frank

Proposal from FOC for joint meeting with AZMP in 2008 

In 2005, the Fisheries Oceanography Committee (FOC) adopted a multi-year plan for the conduct of its work activities. The expectation is that the plan will culminate in a series of ecosystem status reports for the various geographic areas within the NW Atlantic. This activity involves consolidation and synthesis of multi-metric data in order to describe the current and historical state of the continental shelf/inland sea ecosystems. The first FOC meeting following the adoption of the plan was held in March 2006 and it focused on the summarization of data related to the composition and abundance of fish and invertebrates from each of the regions (Nfld., GSL, SS, GB/GOM), identification of the community types characteristic of each region as well as their temporal dynamics. The meeting also reviewed a variety of descriptors of the communities such as species richness, dominance structure, both species and functional diversity, and so on. The meeting report is available from the CSAS Proceedings Series in 2006. 

Planning for the year 2 meeting in April 2007 is underway and the intention is to compile information related to the physiological condition of a variety of marine species from fishery independent surveys (both commercial and non-commercial species) and both macro-invertebrates and zooplankton from surveys, specific research programs or fisheries sampling programs. The basic idea is to determine whether or not the various species groups are energy limited and the geographic extent of such limitation, if indeed it exists. Condition indices have been routinely used to assess the well-being of individuals within populations and are routinely compiled and updated in various stock assessments; it is also one of the most direct measures of health of the marine ecosystems and is in need of quantitative evaluation. 

Of immediate relevance to AZMP is the FOC objective for year 3 which is to explore inter-relationships and mechanisms that might explain the patterns revealed during years 1 and 2. Because AZMP routinely compiles a wide variety of regional and zonal atmospheric, oceanographic and lower trophic level indices, FOC hopes to initiate an attempt at integration of this biological/physical data with the fisheries data. However, to do so will require close communication between the two committees and the annual meeting of the two committees should be held jointly. There is a need to identify the relevant variables and the time and space scales most relevant to the analyses. The approach used by FOC to define the space and time scales has been dictated largely the research vessel surveys (now ecosystem monitoring survey).  Further discussion among the Chairs of the respective committees with a subset of the core members should ensure an organized and focused meeting.  

Discussion:

· Denis Gilbert said that the idea of having overlapping meetings (AZMP / FOC) has already been discussed. It would make sense that the part of the meeting dealing with the state of the ecosystem report be part of both meetings.

· Brian wonders if more than overlap wouldn’t be a good idea, for example, to look for combined indices.

· Pierre wants to know what AZMP would provide, what indices beyond what are already supplied. He wonders, for example, if an index related to the Flemish Cap transect would be useful. He sees a problem with such indices since the time series is so short and questions whether it would be useful anyway. Brian suggests a compromise, e.g., using 5-y averages for nutrients. Many of the analyses will not be informative, so the most useful indices will have to be identified. The physical indices are already well defined; the biological ones are more problematic. Glen says consistency in the analyses is important. Scale needs to be considered as does the determination of which organisms are relevant.

· Pierre says that FOC should define key areas to concentrate on: spatial scales, taxonomic groups, diet, recruitment, condition, key species. Ken asks if there have been any major signals since AZMP started; Pierre answers yes and no but doesn’t elaborate. 

· Recommendation: make a shopping list of what FOC would like, present it to AZMP. The work would then be done within the regions. FOC needs to consider that anything produced by AZMP would imply a short time series.

Data requirements for FOC and stock assessment and 2) Including AZMP sampling requests in survey planning; 
Don Clark

Presentation summary not received from D Clark
Discussion:

· Glen asks how the shelf sampling is done and whether further off-shore and near-shore sampling would be possible. Don says yes. Glen says that this issue should be followed up with specific requests. Perhaps instrumented trawls would be a possibility.

· Mary asks where Don gets his data; Don says directly from the database. Denis says that bottom temperature is archived quickly and that bottom O2 is also available.

· Ross Hendry suggests that they consider exploiting MEDS real-time data. Glen asks about the required time frames for real-time data. Don replies that data are needed with 2-3 weeks for the cruise reports and about a month before the assessments. 

· Ken says that assessment biologists are not aware of what data are collected and what products are available; he asks what can be done to increase awareness. Joël Chassé says that it would be better if the biologists said what they needed for their assessments. Patrick says that in Québec region, the state of the gulf presentation is done ~one month before the assessments, but not much of that information is used in a rigorous way (only casual mentions are made of how physical conditions might have affected species). Pierre said that he would want specific requests before generating more data products: assessment biologists need to be more specific about what they need. Joël talked about interesting model “now-casts” that might help determine those needs.

DFO Remote Sensing Strategy

Marty Taillefer

REMOTE SENSING WORKSHOP; REPORT TO AZMP; 21 March 2007

IN ATTENDANCE

·    Marty Taillefer (Ottawa HQ)

·    Jim Gower (IOS)

·    Will Perrie (BIO)

·    Pierre Larouche (IML)

·    Mathieu Ouellet (ISDM)

·    Guoqi Han (NWAFC)

·    Peter Smith (BIO)

·    Michel Mitchell (BIO)

·    Carla Caverhill (BIO)

·    Howard Edel (Consultant)

·    Trevor Platt - BIO

Tuesday, 20 March 07 – AGENDA

·    Review of current progress of Remote Sensing

·    Remote Sensing in Canada

·    MSOC, Polar Epsilon & RadarSat 2

·    Gov Research Incentive Prog (GRIP)

PRESENTATIONS

·    Jim Gower – Remote Sensing for the Pacific Region

·    Will Perrie – Wave and current modelling

·    Pierre Larouche – Remote Sensing initiatives in the St-Lawrence region

·    Peter Smith – Centre Ocean Modelling Development & Applications

·    Mathieu Ouellet – Oceanographic Data Management – Web portal

INTRODUCTION

WHERE ARE WE GOING?

·    Uncertain DFO mandate & policy for remote sensing

·    what are the needs of the department

·    what are we collecting and WHY 

·    … (or are we collecting whatever?)

·    what is our remote sensing archival policy?

*** WHERE ARE WE RIGHT NOW?

   At the very least … 

   We need a collective understanding of where we are right now

QUESTIONS

·    What are the current use and requirements of satellite data at DFO ?

·    What are the types of oceanographic parameters being monitored using satellite data?

·    What is the inventory of satellite sensors used at DFO?

·    What is the inventory of satellites used at DFO? 

·    How are products ordered or received (who has antennas and processors)?

·    How is the data used?

·    What are the oceanographic products that are derived from satellite data?

·    What are the satellite collaborations / partnerships?

·    What is our archival mandate?

WHY?
GOALS

1. Review the current state of satellite data use at DFO;

2. Build a satellite use/user inventory for DFO;

3. Build and develop a DFO Strategic Plan for space-based observations

ISSUES

1. COMMUNICATION – SUCKS

i. Across the regions

ii. Up & Down

2. Desperate Need to have an Inventory / List

i. Users

ii. Satellite Usage

iii. Sensor / Data

3. Resources:

i. Funding sparse

ii. Call for Proposals (GRIP) uncoordinated

4. Satellites are falling out of the sky (without replacement)

i. Altimetry

ii. Ocean Colour

5. Need to invigorate the community - - SURVEYS!!

Discussion:

· There is no national consensus on how remote sensing data is treated.

· Denis raised the concern about satellites becoming inoperable (altimetry, ocean colour). He would like to see an improved product showing Gulf Stream position (SST, altimetry) and would like to have access to SST data without having to do any processing.

· Glen says that we need to articulate what DFO needs remote sensing fulfils. Recommendations should be made regionally—are there users or developers involved? This will help determine what level of resources needs to be devoted. He also wants to determine where remote sensing fits in to the earth observation and national monitoring programs.

· Peter Smith adds that remote sensing needs to be included in the strategic science plan.  
Review of 2006 Environmental Conditions in the Northwest Atlantic

Thursday 22 March 2007 – AM Session (Rapporteur: G. Maillet)

An Overview of Meteorological, Sea Ice and Sea-Surface Temperature Conditions off Eastern Canada during 2006

B. Petrie
After 4 consecutive years (2001-04) of below normal anomalies and a weak positive value in 2005, the NAO index returned to a weak, below normal value (-3.3 mb) in 2006. A negative index implies weaker winds from the northwest, warmer air temperatures and reduced oceanic heat loss during winter over the Labrador Sea and partly over the Labrador and Newfoundland Shelf. The air temperatures were warmer than normal throughout the area: annual average values were above normal by 1.8 to 3.1oC over the Labrador Sea and Shelf, 1.7oC over the Newfoundland Shelf, 2.3oC in the Gulf of St. Lawrence, 1.4oC over the Scotian Shelf and 0.8-1.3oC in Gulf of Maine. The Newfoundland sea ice cover (Dec-June) was the 2nd lowest in 37 years and its duration was 20 to 60 days less than average depending on location. The Gulf of St. Lawrence ice cover (Dec-Apr) in 2006 was the lowest in the 38 year record; the ice season was the 2nd shortest in 38 years. Below normal conditions also prevailed on the Scotian Shelf: the ice cover (Jan-Apr) was the 3rd least in 38 years and its duration was 40-50 days less than normal. No icebergs reached the Grand Banks in 2006, only the second year since 1880 when none were reported. The analysis of satellite data indicates a north-south gradient of sea surface temperatures similar to the air temperature distribution. In 2006, there were positive annual SST anomalies from Bravo in the Labrador Sea and Hudson Strait on the northern Labrador Shelf to eastern Georges Bank and the Bay of Fundy. Annual anomalies ranged from 0.05oC (Georges Bank) to 2.04oC (eastern Grand Bank). See summary Figure 1 below. 

Physical Oceanographic Conditions on the Scotian Shelf and in the Gulf of Maine during 2006

Petrie, B
A review of physical oceanographic conditions on the Scotian Shelf and in the Gulf of Maine and adjacent offshore areas during 2006 indicates that the temperatures were generally ~1oC above normal. This contrasts with 2005 when cooler conditions prevailed. St. Andrews sea surface temperature was 1.31oC above normal making 2006 the warmest in 86 years. At Prince 5, which is 90 m deep, monthly mean temperatures were generally above normal by about 1.1 to 1.3oC. The annual temperatures at 0 and 90 m were the second warmest and warmest in 82 years. Salinities anomalies were -0.02 (0 m) and 0.14 (90 m). Halifax sea surface temperature was 0.3oC above normal, making 2006 the 17th warmest in 81 years. At Halifax Station 2 from 0 to 140 m, temperature anomalies were generally 1oC above normal; salinity anomalies were near normal. Sydney Bight and Misaine Bank had typical temperature anomalies of 1.3 and 0.7oC in the upper 100 m; Emerald Basin, 0.8oC from 0-250 m, Lurcher Shoals, 1.4oC from 0-50 m, Georges Basin, 0.6oC from 0-300 m, and eastern Georges Bank, 0.1oC from 0-50 m all showed positive anomalies at most depths.  Observations from standard sections in April and October on the Scotian Shelf support the overall conclusion of generally above normal  temperatures over the shelf. Cabot Strait deep-water (200-300 m) temperatures were near normal. The overall temperature for the combined areas of 4Vn,s, 4W and 4X from the July groundfish survey was 0.74oC, an increase of 2.1oC from the record cold values in 2004 and the third warmest year in 37. The overall stratification was above normal for the Scotian Shelf region in 2006. The Shelf/Slope front and the Gulf Stream were about 8 km south and 6 km north of their mean positions. A composite index for the region indicates that 2006 was the warmest of the past 37 years. See summary Figure 2 below. 
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Figure 1.  Air temperature, sea ice and sea surface temperature summary. Normalized annual anomalies of the NAO, air temperatures, ice and sea surface temperatures for the Atlantic region (upper panel).  The normalized anomalies are the annual anomalies based on the 1971-2000 means (except for SST where all data are used), divided by the standard deviation.  The scale represents the number of standard deviations an anomaly is from normal; blue indicates below normal, red above normal.  The signs of the ice and NAO have been reversed before plotting since reduced ice cover and a negative NAO represent warmer than normal conditions.
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Figure 2. Oceanographic summary. Normalized annual anomalies of bottom temperatures and temperatures at discrete depths for the Scotian Shelf-Gulf of Maine region. The normalized anomalies are the annual anomalies based on the 1971-2000 means, divided by the standard deviation. The scale represents the number of standard deviations an anomaly is from normal; blue indicates below normal, red above normal.

Discussion
(M. M., K.F.) A point was raised about the interpretation of the different physical indices which are based on different lengths, some quite long but others of shorter duration. B.P. indicated that regression models were used to standardize the different indices for duration and the results of this method worked very well. B.P. also clarified that details are provided in the 2007 CSAS Document. 

(M.O., D.G.) A comment was made regarding the time series which appear to show decadal oscillations. B.P. indicated that recent analyses suggest that variance is linked to 10-20 year cycles that may be related to large-scale atmospheric changes in the NW Atlantic. J.C. commented that although the results show a distinct warming trend during the last decade, much of the 1970’s also showed relatively consistent anomalies of warmer than normal conditions across much of the Scotian Shelf and Gulf of Maine region.  It was also mentioned that in recent years much greater variability in atmospheric and physical oceanographic indices has been observed compared to the earlier time series and causes for these differences were briefly addressed. K.F. indicated that some of the early observations on the Scotian Shelf were related to spatial variability between eastern and western areas.

An assessment of the physical oceanographic environment on the Newfoundland and Labrador Shelf during 2006

E. Colbourne
Oceanographic observations on the Newfoundland and Labrador Shelf during 2006 were presented in relation to their long-term (1971-2000) means. At Station 27 off St. John’s, the depth-averaged annual water temperature increased over 2005 setting a new record high of nearly 1(C above normal. Annual surface temperatures at Station 27 were also the highest in 61-years at 1.7(C above normal. Bottom temperatures were also above normal by 0.8(C, the 3rd highest in the 61-year record. Annual surface temperatures on Hamilton Bank were 1(C above normal, the 10th highest on record, on the Flemish Cap they were 2.5(C above normal, the 3rd highest in 57 years. Upper-layer salinities at Station 27 were above normal for the 5th consecutive year. The area of the cold-immediate-layer (CIL) water mass on the eastern Newfoundland Shelf during 2006 was below normal for the 12th consecutive year and the 3rd lowest since 1948. The near-bottom thermal habitat on the Newfoundland and Labrador Shelf continued warmer than normal in 2006, with bottom temperatures remaining >2(C, about 0.5(C above normal on Hamilton Bank off southern Labrador during the fall. Bottom temperatures during the fall however decreased substantially from 2005, particularly in northern areas. The area of bottom habitat on the Grand Banks covered by sub-zero water has decreased from >50% during the first half of the 1990s to near 15% during the past 2 years, ranking the 3rd lowest in 2006. In general, except for late fall values, water temperatures on the Newfoundland and Labrador Shelf increased from 2005 values, continuing the warm trend experienced since the mid to late 1990s. Newfoundland and Labrador Shelf water salinities, which were lower than normal throughout most of the 1990s, increased to the highest observed in over a decade during 2002 and have remained above normal in most areas during 2006.

SUMMARY
The North Atlantic Oscillation winter index for 2006 was slightly below normal at 0.4 SD, while the sea-level pressure difference between Greenland and Newfoundland was significantly below normal. As a result, arctic outflow to the Northwest Atlantic was weaker-than-normal resulting in record high annual air temperatures in some locations and above normal values throughout the Northwest Atlantic from West Greenland to Baffin Island to Labrador and Newfoundland. Sea-ice extent and duration on the Newfoundland and Labrador Shelf remained below average for the 12th consecutive year. Consequently, water temperatures on the Newfoundland and Labrador Shelf remained well above normal in 2006, continuing the warm trend experienced since the mid-to-late 1990s. The annual values for 2006 increased over 2005 values even surpassing the record highs of 2004. However, data from late fall surveys show a decreased in sub-surface temperatures as slightly colder water moved southward over the area. Salinities on the NL Shelf, which were lower than normal throughout most of the 1990s, increased to the highest observed in over a decade during 2002 and have remained above normal during the past 4 years.

Highlights for 2006:

· Annual air temperatures were above normal in Newfoundland and Labrador by 2.9(C (record high) at Cartwright, 2(C (record high) at Bonavista and by nearly 1(C at St. John’s.

· Annually, sea ice extent remained below normal for the 12th consecutive year on the Newfoundland and Labrador Shelf. The ice extent was the 4th lowest in winter and the lowest during spring since 1963.

· No icebergs were detected south of 48oN on the Northern Grand Bank and only 11 during 2005, the lowest numbers since 1966, well below the 106-year average of 477.

· The Station 27 depth-averaged annual water temperature off St. John’s increased to 0.9(C above normal, the highest on record.

· Annual surface temperatures off St. John’s at Station 27 reached 1.7(C above normal, also the highest in 61 years.

· Bottom temperatures at Station 27 have been above normal for the past 11 years. In both 2005 and 2006 they were 0.8(C (2.65 SD) above normal, the 3rd highest in the 61-year record.

· Annual surface temperatures on Hamilton Bank were 1(C above normal, the 10th highest on record. On the Flemish Cap they were 2.5(C above normal, the 3rd highest in 57 years.

· Near surface salinities off St. John’s at Station 27 were above normal for the 5th consecutive year. The average salinity along the Bonavista section has remained above normal since 2002.

· The area of <0(C (CIL) water mass on the eastern Newfoundland Shelf was below normal for the 12th consecutive year and the 3rd lowest since 1948.

· The density driven component of the shelf-slope Labrador Current volume transport shows an increasing trend off southern Labrador and through the Flemish Pass from 2000-2006.

· Bottom temperatures during the fall of 2006 on the Newfoundland and Labrador Shelf were above normal in most all areas but decreased substantially from 2005, particularly off Southern Labrador.

· The area of bottom habitat on the Grand Banks covered by sub-zero water has decreased from >50% during the first half of the 1990s to near 15% during the past 3 years, ranking the 3rd lowest in 2006.

Discussion
D.G. indicated interest in new oceanographic observations near the Hudson Strait region. E.C. indicated that this new information is being collected by an industry-supported shrimp survey (Northern Shrimp Foundation) into northern regions which began in 2005 and will hopefully continue until 2009 using a commercial fishing vessel. Currently, net mounted CTD’s (SBE-19) are used to acquire T/S properties during the trawl sets. S.P. commented about a technical issue regarding the physical scorecard similar in point to B.P. presentation regarding the different length of time series. The interpretation of the index may be partly dependent on the length of the time series since longer time series will potentially include colder periods compared to warmer conditions in shorter time series. E.C. did point out that specific reference to the base reference period is made for each index thereby providing the users with an evaluation of these potential differences.

Summary of Biological, Chemical and Physical conditions in the Labrador Sea during 2006 
R. Hendry / G. Harrison
DFO Maritimes Region Science Branch at the Bedford Institute of Oceanography monitors physical, chemical, and biological conditions in the Labrador Sea with annual occupations of the AR7W section from Hamilton Bank on the Labrador Shelf to Cape Desolation on the Greenland Shelf. This area of the North Atlantic experiences great variability in atmospheric conditions on interannual and decadal time scales. Water properties and the depth of wintertime convection in the Labrador Sea change in response to the atmospheric forcing. Deep convection resets the temperature and salinity properties of Labrador Sea Water and permits atmospheric gases such as carbon dioxide to pass from the surface mixed layer to deeper levels. Primary productivity and plankton biomass in the Labrador Sea experience large-scale spatial and temporal variability linked to changes in the physical environment. Changes in the Labrador Sea ecosystem play an important role in the large-scale evolution of the shelf and slope ecosystems of Eastern Canada. For this reason, Maritimes Region of DFO has designated the AR7W surveys as a core element of our regional ocean monitoring effort. The AR7W surveys also contribute to national and international efforts to model and forecast climate variability and climate change by supporting scientific research into the physical and biological processes and associated feedbacks that affect the climate system.

Surface air temperatures and sea surface temperatures in the Labrador Sea were both notably warmer than normal in 2006, continuing a recent warming trend. A decade-long trend to warmer and saltier conditions in the upper 2 km of the water column also persisted in 2006. Total inorganic carbon concentrations in the ventilated layer have risen steadily over the past decade. High variability in biological properties makes multiyear trends uncertain. Nevertheless, nutrients, chlorophyll, total organic carbon, and bacteria all showed interesting regionally-distinct temporal trends. Zooplankton biomass is particularly variable in space and time; in 2006, for instance, extraordinarily high numbers of young Calanus finmarchicus were observed in the eastern Labrador Sea.

Discussion
M.M. inquired about the dependence of our biological results across the AR7W transect with the timing of occupations of this line during the past 10 years. R.H., G.H. indicated that this remains one of the main challenges in the interpretation of the biological variables given the large changes that take place during the seasonal cycle, and is an issue that we also must contend with within the AZMP network at both fixed stations and transects. R.H. indicated that the initial thrust for the timing of the occupations of the AR7W transect was based upon the development of ocean-climate indices. B.P. inquired about the biological work done back in the 1960-70’s and the possibility of extending the time series for the AR7W transect. G.H. indicated that such information exists and could be made available for that use depending upon resources and specific interests. P.P. commented about use of the “Life Table” approach which might be considered for removal of seasonal trends in zooplankton data prior to analysis as a first step when comparing the available time series. D.G. raised an issue about the relatively large differences in the nitrate to silicate concentration ratios on the ends of the AR7W transect which might be informative about changes to the “biological pump”. M.M. asked about the relative influence of water masses on the central Labrador Basin in which R.H., G. H. indicated appears to be less influenced by northern Arctic waters and more by Greenland conditions. E.H. asked whether the observations of changes in silicate concentrations across the AR7W transect have been compared with salinity anomalies. G. H. indicated that Phil Yeats has completed the analyses and results could be forwarded to those interested. Both R.H. and G.H. also asked for any comments and suggestions regarding the reporting of the AR7W transect results in future Stock Assessment Reports and CSAS Research Documents. D.G. suggested that consideration for future reports that might include larger spatial comparisons with Ocean Station Papa on the west coast that could provide a comparative analysis between the Pacific and Atlantic regions. P.P. suggested that preparation of yearly or biannual CSAS Research Document would provide a good opportunity to distribute the results of this important work to a larger scientific community. The implications of rising pH levels in the ocean was raised briefly and the interest in taking measurements during AZMP and Research Mission surveys in the NW Atlantic.

Physical Oceanographic Conditions in the Gulf of St. Lawrence in 2006 

P. Galbraith
An overview of physical oceanographic conditions in the Gulf of St. Lawrence in 2006 is presented. Air temperatures and surface water temperatures were above normal all year except for late summer in most parts of the Gulf. The total runoff was normal but included an anomalous strong fall peak.  Sea ice coverage and volume within the Gulf during the winter was the lowest recorded since 1969.  The winter cold mixed layer volume was the smallest volume recorded in the then 11 year history of the winter survey, and corresponds to 29% of the total water volume of the Gulf. This shallow winter mixed layer lead to the CIL index for summer 2006 increasing to +0.21ºC. This is the warmest value since 1983, but only slightly warmer than in 2000. Regional patterns of the CIL minimum temperature show that increases between 2005 and 2006 are more pronounced in the Laurentian channel than elsewhere.  The minimum temperature actually decreased in Mecatina trough, presumably due to the increased inflow of a thick layer of cold and highly saline water mass through the Strait of Belle Isle which was observed from the annual March survey.  Similar regional patterns found for the CIL minimum temperature are seen in the regional CIL thickness distribution. Water temperatures are generally above the mean plus one standard deviation of the 1971-2000 climatology at all depths for most of the year, except the CIL in Esquiman channel and Mecatina Trough and deeper waters (> 300 m) of the Southern half of the Laurentian channel which are colder. The most noteworthy water temperature features in November are the anomalously deep CIL in the Estuary and Northwestern Gulf regions and the anomalously warm waters above the CIL everywhere in the Gulf.  The outlook for 2007 from the March 2007 survey is for a 0.6ºC cooling of the CIL index from a thicker cold surface layer and increased inflow of Labrador Shelf water through the Strait of Belle Isle.

SUMMARY

Air temperatures and surface water temperatures were above normal (by 2°C to 4°C) all year except for late summer in most parts of the Gulf.

The total runoff was normal but its temporal distribution was not. Runoff was 1000 to 2000 m3 s-1 lower than normal from February to September, but this was compensated for by an anomalous strong fall runoff, almost as strong as in spring.

Near-surface temperatures were generally above-normal during spring and summer (more than 3 degrees above the 1995-2004 climatology). From August 15 to September 30, waters colder than normal (approximately 3 degrees below the climatology) appear in the northwest and southern Gulf regions while the northeastern Gulf region temperatures were always above normal. From mid-November to the end of December, the surface temperatures were again about 3 degrees above normal.

The bottom water temperature on the Magdalen Shallows is usually still covered with some water below 0_%Gï‚°_%@C in September but none was observed in September 2006.

Sea ice coverage and volume within the Gulf during the winter was the lowest recorded since 1969.

Winter inflow of cold and saline water from the Labrador Shelf is a sub-surface intrusion that exceeds 150 m in thickness again this year, hitting the bottom below 200 m depth in Mecatina Trough (Fig. FIG:CONV5). Its volume is intermediate for the past decade at 1620 km³.

The winter cold mixed layer volume was the smallest volume recorded in the then 11 year history of the winter survey (9800 km³), and corresponds to 29% of the total water volume of the Gulf.

This shallow winter mixed layer lead to the CIL index for summer 2006 increasing to +0.21ºC. This is the warmest value since 1983, but only slightly warmer than in 2000.

Regional patterns of the CIL minimum temperature show more pronounced increases in the Laurentian channel than elsewhere.  The minimum temperature decreased in Mecatina trough. Similar regional are seen in the CIL thickness distribution.

The Cold Intermediate layer volume (T < 1°C) for the Magdalen shallows observed during the September groundfish survey was the lowest observation since 1982 (only 1981 and 1982 had lower volumes since 1971), but the volume was only slightly less than that of 2000.

Water temperatures are generally above the mean, plus one standard deviation of the 1971-2000 climatology, at all depths for most of the year. The exceptions are the CIL in Esquiman channel and Mecatina Trough and deeper waters (> 300 m) of the Southern half of the Laurentian channel where waters are colder.

The most noteworthy water temperature features in November are the anomalously deep CIL in the Estuary and Northwestern Gulf regions and the anomalously warm waters above the CIL everywhere in the Gulf.

Dissolved oxygen in the St. Lawrence estuary remains low in spite of a slight increase from previous years.

The outlook for 2007 from the March 2007 survey is for a 0.6ºC cooling of the CIL index from a thicker cold surface layer and increased inflow of Labrador Shelf water through the Strait of Belle Isle.

Discussion
P.S. indicated the 1998 cold anomaly observed within the Gulf of St. Lawrence may be due to a later inflow of the Labrador Current through the Strait of Belle Isle and longer persistence of that inflow based upon evidence gathered by mooring platforms within the Gulf. D.G. also indicated that late inflow from 1998 seem to have more impact on the Atlantic side in contrast to the Gulf region. P.G. suggested that additional information from the NL region could be very helpful for understanding the dynamics of those inflows into the Gulf through the Strait of Belle Isle. 

Thursday 22 March 2007 – PM Session (Rapporteur: E. Head)

Biological and chemical oceanographic conditions on the (Newfoundland Shelf and Grand Bank)
Pierre Pepin

The inventories of nitrate, the principal limiting nutrient, has remained relatively stable throughout the time series although there appears to be a decline in near-surface levels and an overall reduction in the magnitude of the seasonal cycle in recent years compared to earlier observations. Indications of a decrease in phytoplankton abundance at Station 27 since 2002 were reversed in 2006 but the magnitude of the change is not statistically significant nor was it reflected along the oceanographic transects. In 2006, the overall abundance of zooplankton at Station 27 was low relative to the long term average in 6 of the 12 dominant species groups, including C. glacialis and C. hyperboreus. In contrast, the abundance of Calanus finmarchicus at Station 27 rebounded substantially from its lowest level in the previous year, as did the abundance of euphausiids and Metridia spp.. The abundance of the dominant copepod species was at near record levels on both the Newfoundland shelf as well as off the coast of Labrador. The abundance on the northern and southern Grand Banks was generally at or near the lowest levels since 2000.

Discussion

CPR data relating to the abundance and seasonal cycle of dinoflagellates on the Newfoundland Shelf was presented in the talk.  Dinoflagellate annual average abundance and the seasonal cycle of abundance changed in 2005, relative to 1991-2004 patterns.  

In the discussions it was brought out that CPR data gives abundances of individual species, and that further examination of the data might show these changes were related to changes in species composition.  

It was also acknowledged that although the sampling is monthly, there are variations in the timing of sampling within each month, and changes in ships’ tracks, which might also have had some influence on the observed pattern.  It was noted that the data between 1991 and 2004 gave unexpected patterns, while in 2005 the pattern was what might have been expected (a priori). 

There was a suggestion that since zooplankton abundance for several species/categories co-varied for the section data perhaps an index that included the abundance of several/all groups might show an overall effect that could be a more general index.  (P. Pepin did this analysis following the afternoon session and reported the following morning that making such a combination did not give a very clear result.)

It was noted that satellite imagery tends to show fall bloom of greater intensity that are measured by in situ techniques.

Optical, chemical and biological oceanographic conditions on the (Scotian Shelf )

Glen Harrison and Jeff Spry

Optical, chemical, and biological oceanographic conditions in the Maritimes region (Georges Bank, eastern Gulf of Maine, Bay of Fundy and the Scotian Shelf) during 2006 are reviewed and related to conditions during the preceding year and over the longer-term, where applicable. In addition to descriptions of AZMP core data collections (fixed stations, seasonal sections, ecosystem trawl (or groundfish) surveys, CPR, remote-sensing), some data from outside the region are discussed to provide the larger, zonal perspective.

Optical properties at the Maritimes fixed stations in 2006 differed by site but were, for the most part, comparable to conditions observed in previous years. Stratification, however, was slightly stronger than usual at both stations during the latter half of the year.

Winter maximum nitrate concentrations in surface waters at Halifax-2 continued to decline in 2006 and in summer, the depth of the summer nitrate depletion zone was among the deepest observed since systematic measurements began in 1999. Nitrate concentrations at Prince-5, in contrast, continued to increase in 2006.

One of the most prominent features of phytoplankton in the Maritimes region in 2006 was the weakened and short-lived spring bloom at Halifax 2 compared with the strong blooms of the previous three years. Over the observation period of AZMP, the spring blooms at this station have been starting later and ending earlier and background chlorophyll levels have been decreasing. At Prince-5, chlorophyll concentrations were higher than usual in 2006 and the summer maximum occurred two months later than normally seen. CPR data continue to show that contemporary (1990s/2000s) phytoplankton levels are at or above the long-term average and that the seasonal growth cycle starts earlier in the year than observed during the decade of the 1960s/1970s when observations began.

Zooplankton biomass and Calanus finmarchicus abundance were highly variable (geographically and seasonally) in 2006. Zooplankton biomass, overall, was lower in 2006 than seen previously; record low levels were seen during the March groundfish survey. Calanus finmarchicus abundance was also low at the Halifax-2 fixed station, especially the younger developmental stages, and was at record low levels on the central Scotian Shelf during the spring section survey. On the other hand, C. finmarchicus numbers were higher than usual in 2006 at the Prince-5 fixed station and on the western Scotian shelf in spring, central shelf in fall and was at record high levels shelf-wide during the summer groundfish survey. Smaller copepod species (Pseudocalanus sp., Oithona sp.) at Halifax-2 have been decreasing over the past few years in relative abundance and biomass compared with the larger species (C. finmarchicus, Metridia sp.). CPR data continue to show that contemporary zooplankton levels are at or below those observed during the decade of the 1960s/1970s, however, several species (e.g. C. finmarchicus, Paracalanus/Pseudocalanus sp., euphausiids) are recovering, particularly on the Scotian Shelf.
Discussion
CPR data relating to phytoplankton abundance was reported.

J. Martin remarked that the CPR does not capture small phytoplankton so that trends shown in CPR phytoplankton abundance may not be representative of the whole phytoplankton community.  She also observed that since samples from various depths were pooled at Prince 5 to give a single sample for phytoplankton analysis, abundances may have been inaccurate because phytoplankton may be found in thin layers.  She further pointed out that monthly sampling was inadequate because blooms are ephemeral.  These remarks were accepted, but could not be answered.

J. Martin also remarked that Prince 5 is not a “good” location to look at phytoplankton, because it is too well mixed and blooms do not develop there the way they do in nearby areas.  She suggested the Wolves Bay (Stn. 16) would be a “better” monitoring site.

B. Petrie wondered if there was more variance in counts that were obtained when Prince 5 was sampled twice a month in the past relative to now, when it is sampled once a month.  G. Harrison answered that they had not seen any difference.

G. Maillet asked how the dynamics of phytoplankton blooms as observed by satellite compare with in situ observations (either chlorophyll or cell counts).  G. Harrison pointed out that this analysis has not been done recently, since the calibrations for the MODIS satellite (in use since 2004) are unsatisfactory.  (There will be analysis of the relatively low resolution SeaWIFS data available on the net in the near future, which would allow such analysis.)

R. Hendry wondered if the increased temperatures in 2006 (relative to 2004 and 2005) had led to any observable differences in biological processes.  J. Spry answered that one thing that they had seen was a shorter duration of the presence of young stages of C. finmarchicus at HL2.  He suggested that this might have been caused by increased development rates and shorter generation times.

R. Hendry asked B. Petrie if the increases in temperature were due to advection or local heating.  B. Petrie answered that the NAO had been mildly negative, or neutral, in recent years, which would have led to reduced convection in the Labrador Sea, and hence warming in that region.  Increased transport in the slope waters to the Scotian Shelf is also favoured under negative NAO conditions, but even if this slope water is relatively warm in the Labrador Sea region, it is much colder than the warm slope waters that would otherwise be found off the Scotian Shelf.  So, changes in advection in the bottom waters should not have led to warming.

Time series trends in physical, chemical and biological processes in Bedford Basin

Glen Harrison

Time series for temperature, nutrients, phytoplankton size categories and bacteria in Bedford Basin were presented.  

Bacteria decreased in abundance in 2006, reversing a previous trend. M. Mitchell asked whether the bacteria were involved in regeneration of nutrients.  G. Harrison pointed out that eutrophication produces ammonia anyway, that the bacteria are unlikely to be substrate limited, and that the decrease in abundance might be due to increased grazing of bacteria by microzooplankton, or something else that is not measured. 

State of the phytoplankton in the Estuary and Gulf of St. Lawrence

Michel Starr

M. Starr reported that in 2006 the phytoplankton bloom was very weak and later than usual at the station off Rimouski, and that blooms were weak at the Anticosti Gyre and Gaspe Current (GC) stations.  P. Pepin asked if increased river discharge might have flushed the blooms away from the Rimouski and GC stations, before they had time to develop, so that the blooms would have occurred downstream.  M. Starr answered that flushing rates are unknown.

J. Martin inquired about the influence of the run-off event of 1996 in the Saguenay region on phytoplankton.  S. Plourde and M. Starr answered that it had had no obvious effects.

J. Chassé suggested that his model could be used to see whether there was enhanced river flow in 2006.

B. Petrie asked why blooms did not occur farther upstream and was told that nutrient levels up-river are very low.  He then wondered if the primary production zone had been displaced for some reason, so that the bloom was not observed at the locations of the sampling stations.  M. Starr pointed out that nutrient levels were high in “spring” so that no bloom had occurred.  The question about the dynamics of the bloom and the possibility of its manifestation in other (not sampled) regions was not resolved.

G. Maillet pointed out that the winter nutrient levels had been relatively low and the June levels, relatively high.  He wondered if patterns of changes in nutrient levels among years could be used to examine inter-annual variability in phytoplankton dynamics and production.  M. Starr acknowledged that this could be done, but had not yet been tried.

State of the zooplankton in the Estuary and Gulf of St. Lawrence

Michel Harvey

The time-series anomalies (1999–2006) of zooplankton biomass and abundance and other zooplankton indices (copepod abundance, Calanus finmarchicus abundance) indicate that 2006 was normal at the three fixed stations and slightly above normal along the seven Québec sections. This continues the normal and above-normal trend observed since 2003 in the St. Lawrence Marine System
Two major trends have characterized the interannual variations of the macrozooplankton community structure and abundance in the Lower St. Lawrence Estuary (LSLE) and the northwest Gulf of St. Lawrence (NWGSL) during the last decade (1994–2006). First, the biomass of macrozooplankton decreased from 33 g ww/m2 in 1994 to 12 g ww/m2 in 1998 (a 60% drop in four years), varied between 12 and 15 g ww/m2 from 1998 and 2005, and decreased again to 6 g ww/m2 in 2006 (a 50% drop in one year). The relative biomass of krill, which is essentially composed of two species, Meganyctiphanes norvergica and Thysanoessa raschii, decreased from 87% to 50% between 1994 and 1998, slightly increased to ca. 65% between 1999 and 2003, drastically decreased to 26% in 2004, reverted to a typical level of ca. 66% in 2005, and decreased again to 48% in 2006. This decline in the abundance of krill has also been measured elsewhere: 1) in the southern Gulf of St. Lawrence since 1987 (M. Harvey, analysis of zooplankton samples collected over 20 years [1982 to 2003], unpublished data; Hanson & Chouinard 2002, analysis of cod stomach contents over 40 years [1959 to 2000]), 2) in the Newfoundland and Labrador ecosystem (F. K. Mowbray and P. Lundrigan, Northwest Atlantic Fisheries Centre, capelin stomach content analysis over 20 years [unpublished data]), and 3) on the Scotian Shelf (Harrison et al., 2003, analysis of CPR data). This evidence suggests that the decline in krill abundance is not restricted to the GSL but is widespread over a large part of the Atlantic coast of Canada. 

The second major change is the presence of the cold-water Arctic hyperiid amphipod Themisto libellula in the GSL waters since the early 1990s. Indeed, both a literature review going back to the early 1900s and a reanalysis of several zooplankton samples collected during the 1980s in different areas Gulf of St. Lawrence and Lower Estuary have shown that T. libellula was absent from the SLMS before the 1990s except for a few juvenile individuals occasionally observed in the northeast GSL, near of the Strait of Belle Isle (Bousfield 1951). On the other hand, different surveys carried out annually by the our institute since the beginning of the 1990s have shown that T. libellula has become an abundant, full-time resident of the SLMS, with an annual mean abundance varying between 0.17 and 16 ind/m2. This geographic expansion of T. libellula into the SLMS during the 1990s coincides with the observations made by Drinkwater and Gilbert (2004) that the core temperature in the cold intermediate layer (CIL) in the GSL in the 1990s was on average the coldest of the last five decades. Furthermore, the interannual variations in the mean abundance of T. libellula observed in the this system since 1996 are positively correlated (R2 = 0.56) with the volume of the Labrador Shelf water advected into the GSL through the Strait of Belle Isle during winter (Galbraith 2006). These two observations support the hypothesis that T. libellula was introduced into the GSL via the Strait of Belle Isle during the winter season and that their survivorship was helped by the fact that the 1990s corresponded to the coldest CIL of the last five decades. Relative to the CIL, T. libellula always remain (day and night, during all seasons) at temperatures <3°C in the GSL (Harvey et al., in preparation). According to Saucier et al. (2003), the CIL in the LSLE and the NWGSL is not formed in situ. A significant fraction of these waters enters through the Strait of Belle Isle in wintertime, eventually reaching the LSLE within about six months. This certainly contributes to the expansion of T. libellula throughout the different regions of the SLMS. Another factor that could have contributed to the geographic expansion of T. libellula in the SLMS is that this species was apparently more abundant on the Labrador Shelf during the 1990s than during the 1980s. A recent study comparing the stomach contents of Arctic charr on the Labrador Shelf over an 18-year period from 1982 to 1999 showed that T. libellula was four times more abundant during the 1990s than during the 1980s. (Dempson et al. 2002 and B. Dempsen, pers. comm.) This could be the result of a large-scale change in the circulation of the Arctic waters associated with climate change (Morison et al. 2000).
Discussion
M. Harvey showed Tables listing the ten most abundant species for a series of samples (transects/seasons?).  M. Kennedy pointed out that in one of these lists he was including euphausiid eggs in with the counts for naupliar/juvenile and adult euphausiids, and wondered if this is appropriate.  P. Pepin and E. Head concurred that it probably is not, and suggested that if eggs had not been included, euphausiids would not have been among the ten most abundant species.  M. Harvey/S. Plourde agreed.

The lists of the ten most abundant species sometimes included species that are emphemeral, such as echinoderm larvae.  There was some discussion as to whether such species should be considered in such analyses, since they are not regularly part of the plankton.  It was agreed that such species should be listed in databases, but perhaps NOT included in lists that are supposed to represent the “normal” zooplankton community (e.g. lists of 10 most abundant species).

Clarification was sought by M. Ouellet as to whether euphausiid counts should include eggs in the database.  The consensus was that eggs should be a separate category.  It was also noted that in the past the Québec group has use larger mesh sizes, which would not have caught eggs quantitatively, so that counts including eggs would not be appropriate for comparing results from year to year.

K. Frank inquired as to how many species were actually present.  M. Harvey did not have the numbers, but said that 95% of all individuals were accounted for among the ten most abundant species.

K. Frank also asked whether the species count (i.e. accumulated number of species) increased over the years, and what the low size cut off was.  M. Harvey said that new species were seen from year to year, and that the net has a 200 m mesh.  This mesh size does not capture young Oithona stages, or the nauplii of small copepods.  Even the early naupliar stages of large copepods, such as C. finmarchicus, are not sampled quantitatively.

There was some discussion as to the likelihood of the Labrador Shelf being a source for Calanus, via the Strait of Belle Isle, since the inflows are mainly during winterand Calanus are generally found at depth, and not on shelves during the winter.  P. Pepin pointed out that C. finmarchicus are abundant on the Newfoundland Shelf in winter, with young stages present, implying an active population that might be in the near surface layers.  E. Head stated that when she had sampled on the Labrador Shelf (upstream of the Strait of Belle Isle) in October, abundances of Calanus were very low.  The role of the Labrador Shelf as a source to the NE Gulf of St. Lawrence remains unresolved.

Biological/Chemical Environmental Scorecard and Discussion

Pierre Pepin

P. Pepin suggested using the Jan-Feb nitrate inventory as an index of available nutrients.  There was some discussion of whether this timing was appropriate in the Gulf of St. Lawrence, where the “winter” survey is in March.  It was concluded that the maximum nitrate concentration, recorded at whatever time of winter, would serve as this index.

G. Harrison suggested that when the processing of the SeaWiFS low resolution data from the web is being done, timer series of surface chlorophyll concentrations could be generated for the fixed stations and sections.  Some sub-group or combined index could be generated from these, which could (should) be added to the scorecard.

G. Maillet wondered about using zooplankton abundance indices rather than biomass indices, but it was pointed out that the direct measures of biomass (on unsorted samples) are unreliable, and that abundance numbers are the only things that are really reliable. 

J. Martin was concerned about the temporal resolution at fixed stations, but was reassured to here that sampling is often more than once a month, especially during the growth season.

K. Frank wondered about including the stages of Calanus in the scorecard, but P. Pepin argued that the scorecard is anyway only a summary and should be as consistent and concise as possible.  It was recognised, however, that the variables that are included now, might in time prove not to be the most appropriate, i.e. the list of variables could change.

M. Kennedy and E. Head wondered about what the category “Total non-copepods” would include.  It was decided that this category should rather be “Signficantly abundant non-copepods”.  These might sometimes be salps, euphausiids etc., but should be decided upon amongst the groups (by consultation).

Reviewing the SARs and Res Docs

It was decided that the reviews of the ResDocs should be done by June 2007.  The Maritimes region requires 2 reviews for these documents, whereas in the Newfoundland region only 1 is required.

The SARs are expected by the “end of spring”, which was decided should be the end of May.

The group pointed out that the manuscripts should be submitted for review as soon as possible.

There was some question as to whether SARs and especially ResDocs needed to be done every year, but it was concluded that the SARs are absolutely required and that the ResDocs provide the background material which form the basis for the SARs, so both need to be done each year.

Friday 23 March 2007 – AM Session (Rapporteur: M. Ouellet)

Inshore monitoring programmes in the Bay of Fundy

Jennifer Martin

Long-term monitoring programmes in the Bay of Fundy include the monthly Prince 5 temperature and salinity data series, established in 1924, and the weekly to monthly phytoplankton monitoring programme at the Wolves Islands, Brandy Cove, Deadmans Harbour, and Lime Kiln Bay initiated in 1988. Results from the P5 series indicate that there has been a one degree increase in temperature from 1924 to the end of 2006 with this increase influenced by increased temperatures during the months of February, March and April.

In recent years, phytoplankton samples have been collected from the P5 site in addition to the Wolves Islands phytoplankton site. A comparison was made between phytoplankton results from the two locations for time periods in August 2003 and September 2004 when Alexandrium fundyense, the organism responsible for producing paralytic shellfish poisoning toxins and implicated in salmon mortalities at aquaculture operations in the southwest Bay of Fundy during those 2 years, was observed to be abundant through much of the Bay of Fundy. In mid September 2003, 41 species of phytoplankton were observed at the Wolves Islands site and included 8.4 x 104 A. fundyense cells L-1 and 1.05 x 105 Ditylum brightwellii cells L-1  whereas at P5 there were 19 species including 4.6 x 104 D. brightwellii cells L-1  and no A. fundyense observed. During mid-August 2004, there were 26 species of phytoplankton observed at the Wolves Islands site including 2.9 x 105 A. fundyense cells L-1 and 8.9 x 104 Pseudo-nitzschia spp. chains of cells L-1 and at P5 there were 20 phytoplankton species observed including 2 400 Pseudo-nitzschia spp chains of cells L-1 and no A. fundyense. These results suggest that P5 is not the ideal location for studying population dynamics of some species of phytoplankton such as A. fundyense.
Alexandrium fundyense population dynamics were characterized between the 4 stations – Wolves Islands, Lime Kiln, Deadmans Harbour and Brandy Cove. The date that A. fundyense first appeared varied from day of the year 105 to 179. Between stations, the mean and median dates of the first appearance of A. fundyense varied by only a few days. Overall, the mean (median) date of the first appearance was day 136 (134). The date of the maximum cell concentration varied, between stations and years, by about 30 days. Maximum cell concentrations occurred earliest at the inshore Brandy Cove estuarine station (day 172-175) and latest at the offshore Wolves site (day 197-203). The annual maximum concentration of A. fundyense varied among stations by about three orders of magnitude and the median value differed from offshore to inshore by about two orders of magnitude. The total annual duration of the A. fundyense presence ranged from 50 to 200 days and had a mean of 120 days while the duration of the bloom containing the annual maximum concentration varied from 10 to 160 days. The temporal character of the A. fundyense bloom also varied between years and stations with the number of blooms or abundance pulses varying from 1 to 3 per year.
Discussion
There are two (2) plankton counters in use and they’ve been used since 1998. The data is reported through tech reports, every two (2) years, some, every four (4) years. Results are also reported to the aquaculture industry. 

A few questions and answers were exchanged on the role between Alexandrium and nitrate, and on how the nitrate sampling is done. It was also asked whether there were strong vertical migrations of Alexandrium, to which an answer of no was given.

The difference in protocols was addressed. As a result of the discussion, the use of an inverted microscope shouldn’t be a problem. The difference between integration of the data over water column vs. surface at P5 should be minimized by the fact that P5 is thought well-mixed.

Someone asked whether chlorophyll was sampled at Wolfe Island. Currently, no, it was only sampled for a few years, from 1989 to 1993. It was therefore suggested that we sample chlorophyll in order to enhance the program, since it is not an overly expensive activity, though labor intensive. To do net tows for zooplankton, and install a fluorometer on the CTD a Wolf Islands were other suggestions.

Someone mentioned that P5 and Wolf Islands don’t always look alike, especially in their physics. Wolf Islands is in fact different than others. So the question of whether or not Wolf Islands area is representative of Bay of Fundy, was asked, to which an answer of yes was given. It was then suggested to keep P5 for sampling of temperature and salinity, but move the biological sampling to Wolf Islands. The suggestion was well received. 

It was inquired whether nutrient profiles are done at all stations. The fact is that it is indeed the case.

Someone asked whether blooms are local or advected. The answer was that most are advected, except at Passamaquoddy.

Someone addressed how P5 reflects global dynamics. The preference to use Wolfe Islands was further expressed, considering that fixed sites should be representative of large areas, and yet P5 unfortunately has a short correlation scale. It was further expressed that a station that is too shallow is not ideal, and that Calanus concentration might also be underestimated at that site.
Measuring Zooplankton Community Structure using the Laser Optical Plankton Counter (LOPC)
Michel Mitchell

The Laser Optical Plankton Counter (LOPC) was shown to address two primary metrics for measuring Zooplankton community: the taxonomic approach, typically the method requiring net tows and microscopic identification, and the size-based approach particularly valuable in studying population dynamics.
The LOPC can be mounted in a standard plankton net where all particles measured are captured by the net, or towed in with the Moving Vessel Profiler (MVP) that provides rapid surveying at 14 knots and high spatial resolution while profiling the water at standard ship cruising speed thus providing rapid profiling.

Data collected in the Pacific and Atlantic oceans were presented showing how well the LOPC results compared with net measurements of both large and small zooplankton. In the Pacific the waters are also affected by marine snow and other aggregates not properly sampled by standard nets, but the LOPC is able to distinguish and remove the signal from these aggregates. This is not a significant problem on the Scotian Shelf. LOPC profiles measured using the MVP along the Halifax line were shown to be very well correlated with the net samples collected at the fixed AZMP stations along the Halifax line, in particular for the larger Calanus Finmarchicus which are of particular interest to the ecosystem of the Atlantic Zone.

The LOPC data can be used to generate normalized biomass size spectra (NBSS). The NBSS is a log-log representation of all plankton sizes and therefore represents small & large zooplankton as ‘equal body intervals’. The interval can be thought of as probability biomass densities.  The NBSS is a useful analytical tool for representing a wide range of the zooplankton community and capturing its ‘ecological state’.  The NBSS curve can be parameterized and simple representations such as the linear slope & intercept can be used as ecological indices. Size groups or size ranges can also be partitioned on the NBSS curve allowing the extraction of actual copepods concentrations and data were shown to illustrate how the NBSS could clearly display the dominant copepod.

A most representative way of measuring the NBSS is in the upper 40 m which represents an upper biological layer that contains high primary production and small copepods which remain resident. Most stages of Cal. fin. remain in the upper layer except for stages V-VI which migrate deep in diapause and remain there for long periods. The NBSS can be generated for the upper 40m where it is most sensitive to growth and turnover of small copepod. The Moving Vessel Profiler is ideally suited for measuring the upper 40m since it spends most of its time in this layer during recovery where the LOPC will sample ~5-10 m3 of water providing excellent sampling statistics.

The data provide high resolution information as shown in the figure below. Each data point represents a single profile sampled by the MVP fish. Data were analyzed & integrated from 0-40m on the recovery phase of the fish while all C. finmarchicus V-VI were estimated over the full depth sampled to include diapausing animals.  The shelf contour is shown in the bottom panel with the positions of the standard 7 AZMP stations indicated by arrows. Concentrations are expressed as areal/integrated (m-2).  The second panel shows Cal. fin. V-VI which were high in concentration overall in 2003 but extremely high at the shelf edge. The 3rd panel shows the mean NBSS slope (size range 0.2-1.4 mm) over the entire transect. The lowest slopes were found over the Emerald Basin (color change) and over the shelf edge.
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Figure 1. LOPC data analyzed for the Halifax Line - Spring 2003

In the interests of generating simple indices for regular consideration by AZMP, preliminary work has begun to compare NBSS slopes to Calanus concentrations derived from Net Tows. Results appear promising and further analysis will be carried out to include more data sets and consider different size representations.
Discussion
The status of the data was discussed. Even though OPC and LOPC data go back through the 1980s, there is substantially more data starting in 2001. It was mentioned that there was a saturation problem with the OPC which is older technology, limiting the use of these data. Doug Sameoto will work on OPC data analysis, and Alex Herman will be focusing on the LOPC. Michel hopes that before Alex Herman leaves, we will be able to train a new scientist to continue the analysis and incorporation into AZMP.
Model-based summer oceanic conditions in the southern Gulf of St. Lawrence in 2006 

Joël Chassé

We present the results of a three-dimensional bio-physical modeling system used to hindcast oceanic conditions in the Southern Gulf of St. Lawrence. The model is driven with the NCEP atmospheric forcing, the tides and river runoffs. All of the data required to force the model from 1950 to 2006 have been collected. The hydrodynamic model is coupled to an ice model allowing the modeling of the variability due to winter. A comparison with ice observations shows that the model performs very well in simulating the ice volume inter-annual variability. Good agreement of the simulated water temperature anomalies with sea surface temperature from remote sensing also indicated a good performance of the model. Simulations have been carried out for year 1971 to year 2006 and a climatology (1971-2000) has been established from which anomalies are calculated. Anomalies, in year 2006, were presented for currents, temperature and heat fluxes. This is a continuous effort to provide model-based information of the environment in the Southern Gulf of St. Lawrence in support to the AZMP. Although the output of the modeling system still needs to be better tailored to the monitoring program, it provides useful information on some physical and bio-physical processes occurring in the Gulf. Especially, information could be derived for the periods of the year when no data is collected.

Discussion
A point was made that AZMP and COMDA need to collaborate. COMDA requires resources to which AZMP can greatly contribute, and COMDA can supply to some needs of AZMP. Meetings and individual efforts can help maintain a good communication between the two organisms, so that COMDA knows what AZMP wants. It was suggested that Pierre Pepin would be a good conduit. 

A point was made that in order to get COMDA off the ground, mainly physics have been considered, but advection can in turn be use for biology. 

Someone noted the potential interest from snow crab scientists in using results from models stemming from COMDA effort to look at larvae or flux on larvae on Scotian Shelf. The general consensus was that it is feasible.

COMDA Zonal Biogeochemical modelling project 

Yvonnick Leclainche
The main goal of the project is to develop and refine a coupled 3D ocean-biogeochemical for the Gulf of St.-Lawrence and the NW Atlantic shelf to produce an annual ecosystem analysis. The first step currently underway is coupling the IML/ISMER biological model to the GSS4 physical model from GFC-BIO. The next step will be to couple the APDM adaptive biological model to the GSS4 physical model. Finally, this optimal biological model will be coupled with the OPA physical model adapted to the Gulf of St.-Lawrence.
Discussion
It was mentioned that we should make sure that we use the best input of nitrate at Québec.

Someone asked whether there was biological production under the ice, or if the bloom is follows the departure of the ice cover. The fact given was that there is no real production under sea ice.

Atlantic Canada Pelagic Bird Monitoring Program

Carina Gjerdrum
Data on the offshore distribution and abundance of marine birds in Atlantic Canada are required in order to identify and minimize the impacts of human activities at sea on birds.  The data will provide critical, and currently unavailable, information for environmental assessments of offshore developments; identify areas where birds are at high risk for oil pollution and other human activities; identify migration routes, critical foraging, moulting and roosting areas; and enable us to monitor trends in the marine bird community. 
There are 10’s of millions of birds that are found offshore Atlantic Canada throughout the year.  Despite their prevalence, current information on their numbers and distribution are lacking.  Much of our understanding comes from an extensive database collected mostly in the 1970s and 1980s, but no consistent monitoring of birds at sea has been done since the mid-1980s.  In 2006, the Canadian Wildlife Service resurrected the Atlantic Canada Pelagic Bird Monitoring Program.  Using a sampling strategy based on the seasonal and annual survey routes travelled within the Atlantic Zone Monitoring Program, in addition to opportunistic sampling, the main objective of the program is to map the relative abundance and distribution of marine birds in Atlantic Canada. 
Seabird sightings are recorded by trained seabird observers following a standardized protocol.  Surveys are conducted while the ship is moving, looking forward from the bridge, scanning ahead to a 90° angle from either the port or starboard side.  Sightings are limited to a transect band 300m wide from the side of the platform.  A series of ten-minute observation surveys are conducted, regardless if birds are present or not.  Observations are not conducted when visibility is poor (i.e., when the entire width of the 300m transect is not visible due to rain or fog).  Binoculars are used to confirm the species identification, and other details, such as age, moult, or fish-carrying.  Flying birds are not recorded continuously throughout the 10-minute period, as this would overestimate bird density.  Instead, they are counted using instantaneous counts, or “snapshots”, at regular intervals throughout the observation period.  The number of snapshots conducted depends on the speed of the platform.
In 2006, we participated in five AZMP cruises, including the spring and fall trips on the Scotian Shelf and Grand Banks, and one fall trip in the Gulf of St. Lawrence.  We also participated in a number of other offshore cruises not associated with the AZMP.  In total, we surveyed during 153 days between March and December.  This included 2952 10-minute surveys and 21,081 bird sightings (Figure 1).
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Figure 1.  Average seabird density at locations surveyed between March and December, 2006.

Discussion
Someone inquired about the reporting mechanisms. None so far. Some attention should be brought to Environment Canada about collaboration between them and AZMP, as some products from EC are needed for the website. 

It was mentioned that a report could be useful, at DFO and NSDC, and that it could  be useful to mention how many resources were spared by using AZMP ships to conduct these surveys.

Interest for an article in the next Bulletin was expressed.

Someone inquired about the locations at which seabird densities were measured, and it was specified that they are all in an Access database now.

Matters arising and scheduling of next meeting

It was suggested that, as previously discussed, the next annual AZMP meeting should be partially joint with FOC, at approximately the same time of the year and again in Montreal. The FOC/AZMP overlap might only need to be 1 day.
It was also suggested that we might we might eventually have to consider having two subsets of the meeting: one in December with a few AZMP “key players”, and another one in March, partially joint with FOC.
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