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1.0 Lower Trophic Level Issues

1.1 Progress of lower trophic level sampling in 2005


Jason Stockwell of the USGS Ashland Biological Station gave a presentation on the Binational effort to assess the status of lower trophic levels in Lake Superior in 2005 and 2006.  Sampling is being conducted this year on Lake Superior in conjunction with Environment Canada’s R/V Limnos.  Jason reported that the Bi-national sampling program in 2005 consists of studying the status of the lower food web, fish contaminant intercomparison, land use change, herptile monitoring, and climate change.  


A total of 11 stations will be sampled in the open lake and 9 stations in the nearshore zone to assess the lower food web in 2005.  The 9 nearshore stations are in proximity to the offshore sites.   Tim Johnson of OMNR is sampling four sites in the nearshore area to determine how energy flows between habitat zones with sampling being conducted in impacted (Thunder Bay, Duluth-Superior) and unimpacted (Nipigon Bay, Apostle Islands) sites.  The USGS  R/V Kiyi is sampling the lower food web at nearshore sites and and is sampling fish communities at both nearshore and open lake sites.  The Laser Optical Plankton Counter sampling is being conducted aboard the R/V Kiyi during the summer cruise because the EPA’s R/V Lake Explorer was dry docked due to hull problems.  The R/V Limnos is doing lower food web sampling at the offshore sites.  The R/V Kiyi and R/V Limnos will perform similar sampling in October.   The R/V Kiyi October cruise will be funded with money received from EPA’s GLNPO.  GLNPO is also funding a USGS technican to process zooplankton and mysid samples collected during the year.


Partner contributions to the 2005 sampling include the OMNR ($70K), U.S. EPA-Duluth Laboratory ($50K), U.S. EPA GLNPO ($110 for zooplankton and mysid processing and October survey, $65 herptile study, $40K for tributary sampling), U.S.G.S. (ship and personnel time), Ministry of Environment ($50K), and Environment Canada ($1,050K).  No additional money is needed for sampling in 2005; however, Vi Richardson of Environment Canada has asked if the LSTC is interested in upgrading the microbial loop study into the lower trophic level monitoring during 2006.

Action Item: Invite Tim Johnson to give a talk at the January 2006 LSTC meeting on his project to study energy flow between trophic levels and habitat zones of Lake Superior.

Action Item:  The LSTC agreed that upgrading the microbial loop study into sampling by the R/V Limnos was not high priority, rather the technical committee would like to continue the mysid, benthos, and fish sampling in 2006.  If additional money became available then the microbial loop study be funded and the appropriate sampling conducted in 2006.

1.2 GIS project


Mark Ebener provided handouts that described requests by LSTC for information related to implementing the GIS project on Lake Superior.  Jim Johnson and Troy Zorn of the Michigan DNR each provided Mark with summaries of how they use GIS information on a daily basis in their jobs.  Chris Geddes of the University of Michigan, who is working on the Lake Superior GIS project, provided the LSTC with four handouts concerning GIS (see attachments to minutes).  The first handout was a GIS data primer that described what kind of information is GIS-compatible and what forethought should occur when contemplating collecting data that will be converted to GIS files.  The second handout was a metadata form that outlined information needed to create a full metadata document that would be embedded in any GIS data file created for Lake Superior.  The metadata is critical for being able to correctly use the GIS data.  Chris also provided a form that could be used by each agency to create the metadata.  The third document Chris created was a support document on GIS projections.  Lastly, Chris provided the LSTC with a Great Lakes GIS directory structure that describes the major categories of data that currently exist in the GIS.


The LSTC decided to identify and prioritize important GIS information for Lake Superior.  The only data currently in the Lake Superior GIS project is the Roxanne survey data from Whitefish Bay and USFWS ruffe surveillance data.  The LSTC suggested that agencies provide Chris the following data for the Lake Superior GIS project and we identified the person responsible for getting the data to Chris

1.  Substrate mapping projects on Lake Superior and its tributaries

a. Minnesota shoreline (Don Schreiner)

b. Whitefish Bay (already in the database)

c. Keweenaw Bay project (Gene Mensch)

d. Bad River habitat mapping project (Dan Yule and Gary Cholwek)

e. Gull Island Shoal mapping (Tom Hrabik)

f. Lentic areas off tributary mouths in Lake Superior (Mike Fodale)

g. Tributary mapping in Michigan (Shawn Sitar)

h. Kaministiquia River (Ken Cullis)

i. Black Bay (Ken Cullis)

j. Michipicoten Bay (Ken Cullis)

2. Spring lake trout survey data sampling stations and relative abundance (all agencies)

a. Can link to biological data from these surveys

3. Siscowet survey (all agencies)

4. Spring forage survey stations (Jason Stockwell)

5. Age-1 abundance of primary species such as smelt, herring, and whitefish, from the USGS spring forage surveys (Jason Stockwell)

6.  Commercial fishery catch and effort summaries by grid (Baldwin et al. stuff)


Should be accessible from U.S.G.S. database in Ann Arbor

7. Fish Stocking Database (Chuck Bronte)

a. Already exists at grid level in Great Lakes database at Green Bay FRO.

8. Recreational fishery data at management unit level (all agencies)

9. Charter catch and effort by grid (all agencies)

10. EPA and Environment Canada open water surveys

10. Sea lamprey mark-recapture data in tributaries (Mike Fodale)

Action Item: Ebener will ask Chris Geddes if there is any GIS data she needs from the LSTC that she does not have access to.  Also ask if she can come to winter meeting to give demonstration of Lake Superior GIS project, then hold workshop in summer 2006 at either Duluth or Marquette.

1.3 Environmental objectives 


Tom Pratt will provide some expanded text to the existing Environmental Objectives document and bring that text to the January 2006 meeting.

1.4 Diporeia abundance & monitoring


Mark Ebener gave a brief presentation on Diporeia abundance in the Lake Superior based on a presentation provided to him by David Rockwell of the U.S. EPA.  The benthic sampling program of U.S. EPA started in 1997 and occurs at 50 stations across all five Great Lakes at depths of <10 m to > 200 m.  Samples are taken in triplicate using Ponar grabs.  Diporeia abundance has been declining at all depths in Lake Michigan and Huron and at >90 m depths in Lake Ontario.  There are no Diporeia at depths <90 m deep in Lake Ontario.  In Lake Superior there might be a slight decline in abundance of Diporeia between 50 and 90 m, while abundance appears stable at sites >90 m deep.  However, abundance of Diporeia has declined through time at many sites except in the outer Apostle Islands, which appears to be bolstering lakewide estimates of abundance.  If the Apostle Islands site is removed from the dataset abundance of Diporeia declined from roughly 1100/m-2 in 1997 to 750/m-2 in 2004 in the 50-90 m depth zone and from roughly 1400/m-2 in 1997 to 200/m-2 in 2004 in water >90 m deep.  Most of this decline occurred between 100 and 200 m.  This is the first hint of a lakewide decline in abundance of Diporeia in Lake Superior. 


David Rockwell informed Ebener that a work group is being formed in the Great Lakes basin to develop a white paper coordinating research.  The work group is seeking input from other groups on the process and interest in participating in the workshop to develop the plan.  

Action Item:  Ebener talk to Rockwell about the white paper and workshop.

These finding are somewhat at odds with reports from Marty Auer at Michigan Technological University that Diporeia populations are stable in most areas of Lake Superior around the Keweenaw Peninsula.


Stephen Schram provided a handout showing Diporeia abundance off Madeline Island in the Apostle Islands in fall 2003 that showed Diporeia abundance increasing with depth.  Stephen reported that WiDNR have 2004 data that is not summarized.

2.0 Prey Fish 

2.1 Agency data requirements of USGS


Jason Stockwell discussed results of the spring and summer sampling in 2005 by the USGS from the R/V Kiyi.  Jason reported that they surveyed 2/3 of the historic bottom trawl sites in 2005 to reduce redundancy in sampling.  They also conducted acoustics and midwater trawl surveys at nine nearshore and nine offshore sites and compared the data to bottom trawl data from the same areas in 2005.  They found that deepwater sculpins were much more abundant offshore than nearshore and at night than during the day using the bottom trawl.  Jason reported that they averaged 3 deepwater sculpins/ha during the daytime bottom trawls compared to 13 sculpin/ha in nighttime bottom trawls in the nearshore area.  In the offshore areas daytime catch rate was 459 sculpin/ha compared to 532 sculpin/ha in nighttime bottom trawls.  Essentially, the spring day-time bottom trawl survey samples very little of the deepwater sculpin habitat.


The same discrepancy was found for lake herring biomass during 2005.  In the nearshore areas daytime bottom trawl catch rates averaged 0.3 kg/ha compared to 10.7 kg/ha for nighttime midwater trawl catches.  In offshore areas daytime bottom trawl catch rates averaged 0 kg/ha compared to 11.9 kg/ha in nighttime midwater trawl catches.  The spring bottom trawl survey dramatically under represents lake herring biomass and catches few of the larger-size herring >200 mm total length.


Jason also reported that he mailed out a questionnaire to LSTC members asking what agencies expect of the USGS forage survey on Lake Superior.   He asked the agencies 

· what would be the biggest loss if the spring bottom trawl survey was not used to survey prey fish biomass

· how a lakewide integrated survey may be useful

· specific agency needs from an integrated survey 

· if the integrated survey would free up agency time

· if agencies would support an aggregate community indicator

· if agencies would list their ongoing surveys

Action Item: LSTC members should provide Jason with feedback on his questionnaire.

2.2 Species at risk program in Canada


Fred Hnytka of DFO in Winnipeg gave a presentation describing the species at risk program in Canada.  The National Strategy to implement Species at Risk involved development of governmental legislation, development of partnerships with other agencies, partnerships with Canadians, and coordination of recovery programs.  First there is an independent assessment of each species at risk that describes its status and information available on the species.  The   Government must respond to an assessment within 90 days.  The Canadian federal government is responsible for legal listing.  Government can issue permits for activities that may affect listed species.  Recovery strategies or management plans must be developed within a specific time line that depends upon whether the species is listed as threatened, extirpated, etc.  Recovery plans are administered by Environment Canada.  Much more information on the species at risk program is available online.


There is a potential listing of the deepwater ciscoes in Canada.  Right now C. nigripinnis is listed as threatened in Canada,  C. reighardi is also threatened and endangered as of 2005.  C. kiyi is of special concern in 1988 and 2005 in the upper Great Lakes.  C. zenithicus was listed as threatened in 1987 and that status was reaffirmed in 2003.  C. zenithicus may be listed as endangered by the end of 2005.  A status report on C. zenithicus was written in 2002.


Upon listing automatic prohibitions apply.  Potential restrictions on capture of shortjaw may include all chubs, but Fred reported that there may be exemptions.  Recovery strategy includes research and monitoring, management and regulatory actions, and public education and outreach.  Must assess information gaps, reducing current threats, identify critical habitat, and identify what is the allowable harm. 


Henry Quinlan reported that USFWS received a petition to list American eel as an endangered species.  In response the USFWS is initiating a status review to determine if listing is warranted.  The Service is soliciting information and data on American eel to help with this review.  For information to be considered it must be received by September 4, 2005.  A status report is being written for shortjaw cisco by USGS and USFWS.  The USFWS has received a request for information on the status of, and threats to lake sturgeon under the Freedom of Information Act which will be filled by individual USFWS offices.

2.3 Lake Herring 
2.3.1 Lake herring spawner abundance 


Dan Yule of USGS gave a presentation on the work they completed in 2004 to estimate lake herring spawner abundance and egg deposition within a statistical grid around Madeline Island in the Apostle Islands.  The goal was to develop techniques for estimating lake herring egg deposition at a spawning ground and directly estimate fishing mortality of lake herring in the area.  Specific objectives of the study are to 1) determine the feasibility of using acoustic techniques in combination with midwater trawling to estimate female numbers of spawning grounds in grid 1409, 2) if feasible, combine population estimates with age-structure and fecundity information to estimate the numbers of eggs deposited in grid 1409, 3) conduct a sensitivity analysis to determine which data input (density, size, structure, or fecundity) contributed the greatest uncertainty to estimates of egg deposition, and 4) compare female population estimates to commercial catches of females and roe to directly estimate fishing mortality on lake herring and their eggs.  


Lake herring caught in midwater trawls were all >120 mm but all females <250 mm long were immature and all females >250 mm long were sexually mature.  Most of the herring caught in the bottom trawl were males.  They developed a fecundity-weight relationship and applied this to the average weight of females to estimate that about 4.4 billion eggs were deposited in 2005.   Total pelagic abundance was 22.2 million fish and averaged 1,297 fish/ha. Total exploitation rate by the fishery was estimated to be 2.1% for all sizes of lake herring and 29.5% for 400 mm and larger female lake herring.


In summary; 95% of pelagic fish >250 mm were mature female lake herring with densities of 19.5/ha in grid 1409, density of large fish had good precision (9.7% relative estimation error), distributions of large acoustic targets exhibit spatial structuring so ordinary kreging can be used to map distribution.  Fishing mortality on female lake herring was low, particularly in comparison to historic levels.  


Other research plans are to conduct an assessment of larval lake herring in grids 1309 and 1409, conduct three nights of sampling around Apostle Islands during pre-spawn times in 2005, to apply this technique to Black and Thunder Bays in Ontario in 2005, and to increase the number of grids to be sampled in the Apostle Islands.

2.3.2 Larval lake herring ecology


Jason Oyadomari of Michigan Technological University gave a presentation on his Ph.D work to document transport and growth of larval lake herring in the Keweenaw Current region of Lake Superior.  His objectives were to determine what influence the Keweenaw Current has on the distribution of larval lake herring and to determine if growth rates of larval lake herring vary spatially or with hatch date within the Keweenaw Current region.  There is a counter-current flow of water in Lake Superior from Minnesota waters past the Apostle Islands and along the west side of the Keweenaw Peninsula.  Jason’s sampling consisted of making mostly daylight bongo-type plankton net tows perpendicular to shore at Ontonagon and Houghton along the west side of the Keweenaw Peninsula during May and June of 2000.  Two transects were made at each site at the surface at distances of 0.1 to 17 km from shore.  


Jason reported that lake herring abundance generally decreased with increasing distance from shore except on one occasion. In the one sampling occasion where abundance increased offshore, average size of larvae decreased with distance from shore. Surface water temperatures declined with increasing distance from shore.


Otoliths were removed from larval lake herring captured in the tows, but a laboratory study was also conducted to verify the otolith ages. Daily growth increments were measured from the otoliths to determine hatching date of larvae caught in the wild.  Larvae caught in the plankton tows ranged in age from 30-37 days on May 17-20, 28-39 days on May 21st, 35-37 days on May 30th, and 45-60 days on June 19-20.  Hatch dates were estimated to range from early April to early May with the bulk of the hatch occurring during April 14-26.  The early-hatched larvae were found mainly near shore, while the bulk of the hatch was caught off shore.  


The larvae grew and average of 0.18 mm per day.  Growth rate was most rapid for the late hatch larvae, but differences in growth were not different between early-hatch, bulk-hatch, and late-hatch larvae. 


Jason’s conclusions were that 

· lake herring was slightly more abundant, larger, and older at inshore locations, but there was also a dense patch of younger larvae far offshore at Ontonagon

· distribution patterns suggest that larvae were transported into the study region by prevailing currents, probably from the more productive spawning region in western Lake Superior

· growth was higher for later hatched larvae

· growth was suppressed in the offshore area at Houghton, apparently because of lower water temperatures

Jason suggested that future research should determine 

· How much mixing occurs among adjacent stocks?

· Do stocks vary in fecundity (source-sink)?

· Can particular areas be deemed as nursery grounds?

· How does transport and growth influence recruitment on a large scale?

2.3.3 Sample sizes from trawling


Tom Hrabik of the University of Minnesota at Duluth gave a presentation on what sample sizes and catch rates of lake herring would be in midwater trawls made as part of a lakewide acoustic survey.  At the winter 2005 LSTC meeting we questioned whether a sufficient number of adult lake herring could be captured in midwater trawls that would allow estimation of population statistic for each management unit.  


The area of study was the Minnesota, Wisconsin and Ontario waters of Lake Superior and the trawl information was collected at night using a midwater trawl.  The age sample size data came from a layer of 10 m thick water with the midwater trawl for one hour each night.  Lake herring were commonly found in areas of the lake that exceeded 100-200 m total depth.  There was a peak catch at about 20-30 m of depth in deepwater areas but lake herring were commonly caught in deeper trawls as well.  The trawl does catch large herring of 400 mm and larger so there does not appear to be excessive bias in size structure of the midwater trawl catch compared to the bottom trawls (USGS 2005 sampling).  Most of the fish caught in the midwater trawl were of 12 inches and larger.  Based on Tom’s summary between 40 and 150 lake herring could be captured each night during 5-7 hours or trawling in the offshore waters.  Catch rate per hour averaged about 19 fish/hr but there was considerable variation among sites.  An average of 30 fish/hr were captured during spawning ground surveys in WI-2 in late November and early December of 2004, whereas only 5 fish/hr were caught in an August survey in the same area

2.3.4 Lake herring report 

Mark Ebener led a discussion on the lake herring report being written by the LSTC.  Mark distributed a draft report to the LSTC on July 27, 2005 and would like everyone to review the draft and provide him with comments and suggestions for improving it by August 31 if possible.  Mark reported that the age and growth section of the report is not complete because Jeff Black did not provide his section as promised. 

Action Item: Steve Schram and Mike Seider will take responsibility for the age and growth section.  Steve will contact Ken Cullis to get the OMNR data as well as the data from other agencies.  The LSTC indicated that the age & growth section should discuss and describe

· Ageing problems – i.e. scale versus otolith ages

· A comparison of historic growth with current growth – use only younger ages where scales still are usable 

· Trawl survey catches for growth of younger ages

· Develop lakewide and management unit perspectives

Action Item: Bill Mattes will set up a FTP site at GLIFWC for downloading the lake herring report.


The LSTC also discussed modifications to the commercial fishery section, including recreational fishery information, and conclusions to each section.

Action Item: Bill Mattes will create an appendix of catch, effort, and CPUE in the commercial fishery by management unit and year for the report.  

Action Item: Each agency will provide Ebener with one paragraph that describes their recreational fishery and Ebener will insert these into the Historic and Present-day management section for each state.  These sections should be provided to Ebener by August 31, 2005.

Action Item: A summary or conclusion should be added to each section of the report beginning with the Fishery Yield and Effort section.  The conclusion should inform the reader as to the important points of each section of the report.  Each section author should provide this to Ebener.

2.2.4.1 Management issues and recommendation


The LSTC agreed that the lake herring report should include an objective for management of lake herring in Lake Superior.  Currently Minnesota is developing a constant exploitation rate policy for setting harvest limits of lake herring in their jurisdiction.  

Action Item:  The LSTC agreed that at the January 2006 meeting we would have a presentation by Tom Hrabik and UW-Madison researchers on the Ecosim work they are currently involved in as a way to help us evaluate prey-predator dynamics and prey supply and demand on Lake Superior.  Tom Hrabik and Jason Stockwell will submit a proposal to GLFC for this work.  At the January 2006 meeting the LSTC will discuss goals and objectives for lake herring management and management strategies.  The report will also include recommendations for standardized sampling.

3.0 Lake Trout 

3.1 Standardization of reporting


Mark Ebener provided the LSTC with an outline of protocols for reporting lake trout information collected during spring, summer, and spawning surveys.  The reporting protocol includes standardization of catch rates, age composition, growth, food habits, and sea lamprey marking.  The LSTC agreed that each agency should review Ebener’s outline and suggest modifications to it by August 31, 2005.  Ebener will e-mail the protocol to everyone.  When the protocol is finished it will be include in the LSTC Protocol Document.  Each agency should come prepared to the winter meeting to report on lake trout using this protocol.

3.2 Status of lean lake trout


Michigan, Wisconsin, Minnesota, and Red Cliff reported on the results of the spring 2005 lake trout survey.  


Mike Seider reported that in Wisconsin 9,478 adult sea lamprey were caught in the Brule River trap in 2005, over 2,400 lampreys more than any other years since 1986.  There was a large larval population in the river in 2005 that probably helped increase the trap catch.  Doug Cuddy and Mike Fodale reported that many of  the major tributaries to Lake Superior are scheduled for treatment this year; Brule, Bad, Ontonagon, Black Sturgeon, Goulais, Lower Nipigon, Pic, and White rivers.   Sea lamprey marking rates on lake trout increased from 2004 to 2005 in both WI-1 and WI-2.  Marking rates in WI-1 in 2005 were comparable to level prior to 1994.  The increase in marking in WI-2 was similar to all past years.  
Catch rate of wild lake trout in WI-1 exceeded that of hatchery fish for the first time in 2005 during 1987-2005.  Abundance of hatchery fish remains stable in WI-1.  Catch rate of wild lake trout in WI-2 continued it long-term increase in 2005.  Hatchery fish abundance in WI-2 remains low. Catch rate of whitefish continues to be high in Wisconsin waters of Lake Superior, particularly in WI-2, although catch rate has stabilized over the last six years.


Don Schreiner reported that in Minnesota they continue to see a substantial decline in abundance of hatchery fish due primarily to declines in survival of the fish after stocking.  There was also a substantial increase in sea lamprey marking in Minnesota waters in 2005 that was greater than many other years.  Also seeing a slow decline in abundance of wild lake trout.


The Red Cliff Band reported that they continue to see a slow decline in abundance of lean lake trout in MI-2, but the unit is almost all wild lake trout now.  Sea lamprey marking increased somewhat from 2004 to 2005 in MI-2.

3.3 Siscowet survey 2006

The LSTC agreed to conduct another survey of siscowets in June 2006.  GLIFWC could use some help in freeing up their boat captain so they can sample in June instead of their usual time of July.  Mike Fodale and Henry Quinlan both offered to help GLIFWC in trapping sea lampreys so the GLIFWC boat captain can free up his time to conduct the siscowets survey.

4.0 Research 

4.1 Lake herring workshop

Jason Stockwell discussed a workshop that he would take the lead on that would be targeted at transfer of information on lake herring in the basin, particularly from Lake Superior, as well as integrating larval herring identification from both a genetic perspective and ID perspective.  Jason will pursue the idea.  Ebener will talk to Lake Huron people about supporting the workshop.

4.2 Funding for acoustic survey

Jason Stockwell gave a presentation to CLC in April 2005 regarding securing money to finish the acoustic survey on Lake Superior.  CLC did not support Jason’s request for money, but CLC representatives from Wisconsin and Minnesota and GLFC staff agreed to come up with the necessary funds ($30K) to support analysis of the data at UM-Duluth.  Tom Hrabik reported that no money has exchanged hands as of the LSTC meeting.  Don Schreiner questioned whether we have sufficient funds to analyze and assimilate the information collected as part of the lower trophic level monitoring program.  Hrabik has Sea Grant funds to process fish stomachs and perform size spectrum analysis on fish and lower trophic level data.  LOPC data will be processed by Duluth-EPA and groups will work cooperatively for integrating finding.  Tom is requesting additional money for the analysis because data collection went far beyond the scope of the original project.

Action Item: Tom Hrabik will talk to Jack Wingate, Steve Hewett, and Chuck Krueger about getting funds to complete the Lake Superior acoustic survey.

4.3 Brook trout in Lake Superior

Dr. Jill Leonard from Northern Michigan University gave a presentation on brook trout research she is conducting in the Pictured Rocks area of Lake Superior.  The brook trout-related projects include studying 1) juvenile and adult movement patterns, 2) steelhead-brook trout habitat partitioning, 3) effect of fish condition on brook trout movement, 4) physiology, and 5) genetic analysis of wild populations. 


Dr. Leonard reported that plantings of the 2003 year class of Tobin Harbor source brook trout are doing quite well, but the 2004 year class did not appear to survive very well.  During the movement studies Dr. Leonard reported that they observed at least some movement of PIT-tagged brook trout out of the streams in the Pictured Rocks.  Most of the movement is by small fish and some of them moved into other streams in the study area.  

5.0 LSTC Issues

5.1 2000 State of lake report


Mark Ebener reported that he has finally finished editing the 2000 state of lake report and submitted it to the Great Lakes Fishery Commission for final editing before publishing.

5.2 2005 State of lake report

Mark Ebener distributed materials related to the next written state of lake report.  The handouts included the guidelines for writing state-of-the-lake reports that was developed by the Great Lakes Fishery Commission.  The new format will substantially reduce the length of the reports since page limits have been established by the new protocol. The new written versions are to be written for a more general audience. 


Mark Ebener reported that he would not edit the next SOL report so someone else from the LSTC will have to take the lead in editing the report.

Action Item: Mark Ebener was instructed to send the LHTC state-of-the-lake outline to LSTC members.  Ebener will propose to the Lake Superior Committee that our next written state-of-the-lake report will be very short, composed essentially of one page for each FCO, and contain bulleted statements about how we are achieving FCOs.

5.3 Report of the lake sturgeon task group


Henry Quinlan of USFWS reported to the LSTC on the key points that arose from the first meeting of the Lake Sturgeon Task Group.  The Task Group discussed their terms of reference, the lake sturgeon treatment protocol implemented by the sea lamprey control program in the Great Lakes, use of internal tags, OMNR monitoring workshop, population genetics study, and stocking of lake sturgeon. 


The LSTC charged the Task Group to assess the effects of the sea lamprey control program on lake sturgeon both in terms of how it affects year class strength of sturgeon and treatment effectiveness to larval sea lampreys.  Thus far the Task Group is just beginning to compile information on year class strength and age class composition of sturgeon in several tributaries to Lake Superior to address the charge.  They are also summarizing the timing of treatments in sturgeon tributaries and the concentrations used to treat those tributaries.  


The task group also discussed standardized PIT tag equipment because tag readers manufactured by one company may not detect tags made by another company.  As well, USFWS is developing a web-based PIT tag database to be housed on the GLFC web-site for use by all agencies conducting lake sturgeon work on the Great Lakes.


Henry reported that Amy Welsh is leading a USFWS Restoration Act funded project to study the population genetics of lake sturgeon in the Great Lakes.  Lake Superior populations are genetically distinct from each other and genetically distinct from the other Great Lakes.  Researchers from the Restoration Act project are also developing genetic management guidelines for lake sturgeon in the Great Lakes.


Henry reported on stocking effort in Lake Superior.  The Ontonagon River has been stocked with Sturgeon River source fingerlings in seven of the past eight years and these stocked fish have been marked with coded-wire tags.  Stocking of sturgeon in the lower St. Louis River was completed in 2000.  Research efforts on the St. Louis River will now focus on assessing returning adults and improving habitat.


Henry reported that the Fond du Lac Band is stocking sturgeon in the upstream portion of the St. Louis River and receiving the fish from WiDNR.  The sturgeons being stocked by Fond du Lac are collected from adults in the Menominee River, a tributary to Lake Michigan.  Supposedly the Menominee River sturgeons are non-migratory and spend their entire life in the river upstream of several dams.  The Fond du Lac band is seeking a non-migratory strain to stock in the upper St. Louis River.  There are five dams between the project stocking site and Lake Superior.  


WiDNR asked Fond du Lac if other Lake Superior fishery agencies were concerned about the use of the Menominee River strain of sturgeon.  WiDNR raised the issue because Fond du Lac wanted 4-times more eggs for stocking in 2005 as they requested in 1998-2000 and 2003.  No juvenile sturgeons from the year classes stocked have been captured in the St. Louis River..  


Henry Quinlan reported that the Task Group discussed the issues of stocking non-Lake Superior strain sturgeon into the St. Louis River.  The Task Group recommendation to the LSTC was that “they concur with the Fond du Lac Band’s plan to stock eggs from the Menominee River into the St. Louis River with the stipulation that conservation genetic guidelines for gamete collection, propagation, and stocking be followed and that the project will be periodically reviewed to consider new information as it become available.”  

Action Item: The LSTC disagreed with the Task Group.  The LSTC recommends that the Fond du Lac Band attempt to secure Lake Superior origin sturgeon in lieu of using Menominee River fish.  The LSTC feels that current evidence shows Bad River or Sturgeon River fish will be just as useful as Menominee River fish in rehabilitating a river resident population of lake sturgeon, also if the sturgeon move from the St. Louis River to Lake Superior they should not cause any genetic problems.  The genetic guidelines for management of lake sturgeon in the Great Lakes, which is currently being developed, is expected to recommend that no transfers of lake sturgeon occur between the Great Lakes as the Lake Superior stocks are genetically distinct from the stocks in other Great Lakes.

Action Item:  Ebener will send this recommendation to the Lake Superior Committee.

5.4 Report of the Aquatic Committee


Henry Quinlan and Sue Greenwood discussed activities of the Aquatic Committee and the Superior Work Group.  The Work Group met the end of May in 2005.  Henry and Sue reported that the Aquatic Committee has been successful in getting someone from the U.S. EPA in Duluth to work within the confines of the Aquatic Committee.  Henry asked the LSTC whether it was ok for him and Sue, as co-chairs of the AC, to write letters that address habitat issues on behalf the AC and LSTC.  The LSTC agreed that this process was ok, but that Henry should send a copy of the letter to the agency in which jurisdiction the issue is occurring.


Henry and Sue also requested input from the LSTC on the proposed work plan of the Aquatic Committee.  The LSTC suggested to Henry and Sue that they move the lower trophic level monitoring up in priority on the Project list and make rehabilitation of native species the number one priority.  


The next meeting of the Lake Superior Work Group will be September 27-29, 2005 in Thunder Bay, Ontario.

5.5 CLC Workshops 


Mark Ebener briefly described the predator-prey workshop that will be held October 17-18, 2005 in Romulus, Michigan in conjunction with the CLC meeting.  The workshop will involve presentations on the state of predator-prey dynamics in each Great Lake and an open discussion session on issues related to management of predators and their prey.  

5.6 Time and Place of next meetings


The winter meeting of the LSTC will take place January 11-12, 2006 in Duluth, Minnesota.  The meeting will begin at 10:00 AM on January 11 and end at 5:00 PM on January 12, 2005. 


The summer 2006 meeting of the LSTC will be held in Marquette and the GIS workshop will take place then.
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A Brief Introduction to Geographic Data

GIS data formats…

GIS software store and manage geographic data in a number of formats.  The three basic data models that the most commonly used software, ArcGIS, uses are vector (i.e., points, lines, polygons), raster (i.e., matrix of grid cells), and TIN (i.e., triangulated irregular network).  You can also import tabular data (i.e., data tables) into ArcGIS.

Field data are often best-suited for the vector data format.  For example, samples are taken at specific point locations along a tributary, trawl paths have definite start and end points, and protected areas are defined polygons.  Some data can be represented as lines or points, depending on the scale of inquiry.  For example, gill nets have start and end points (i.e., making them lines), but it may make more sense to treat a site as a point location when investigating phenomena at small scales (i.e., over large areas).  When in doubt of the representation in a case like this, note coordinates at the ends of a line; the midpoint can always be determined later in a GIS.  Similarly, polygons can be built from sequential points in a GIS.  For lines and polygons, it is important that points are numbered appropriately to trace the path and that the start point and end point are noted.  In the case of polygons, it is assumed that the start point is also the end point.  Below is an example of a polygon flat file.

	Feature
	X
	Y
	Path

	Trout Lake
	46.528
	-86.231
	1

	Trout Lake
	46.525
	-86.158
	2

	Trout Lake
	47.339
	-86.115
	3

	Trout Lake
	47.030
	-86.200
	4

	Minnow Pond
	47.886
	-83.111
	1

	Minnow Pond
	47.965
	-83.210
	2

	Minnow Pond
	47.902
	-83.105
	3


What do data need to be put in a GIS?

Information can be stored in flat files.  In a flat file, each record represents an occurrence of some phenomenon.  Flat file formats that are easily imported in a GIS include Excel spreadsheets, Access databases, and dBase files (save as version IV, if possible).  

Coordinates!

To be made a GIS layer, data need to have spatial information.  Notes can be qualitative (e.g., Whitefish Point), but, ultimately they must be quantitative coordinates (i.e., X and Y coordinates).  Geographic coordinates can be angular (i.e., latitude and longitude) or planar.  Angular measurements are easily recognizable as latitude and longitude.  This is the only coordinate system that I am aware of that has negative numbers; therefore, if you see negative numbers, this is likely the system you are dealing with.  Angular coordinates can be noted in three ways: 1) degrees, minutes, seconds (e.g., -87° 10’ 2.345’’); 2) degrees, minutes (42° 17.553’); and, 3) decimal degrees (-80.998°).  For a GIS, angular units must be stored as decimal degrees, each coordinate being in its own cell.  Note that, with angular units, latitude is Y and longitude is X.  A reversal of this is a common mistake!  In a flat file, it looks like this:

	X
	Y

	46.528
	-86.231

	46.525
	-86.158


The example above is the most bare-bones file that one could bring into a GIS.  The result would be two points at the locations defined above (somewhere in the Upper Peninsula of Michigan).

Many planar coordinate systems are in use in the region.  Some examples include: UTM (Universal Transverse Mercator), State Plane, Albers Equal-Area Conic, Michigan GeoRef, and Wisconsin UTM.  Coordinate systems can be confusing and there is a lot to them.  For more information, please read Map Projections for the Great Lakes GIS Project.  These coordinates would be noted in a flat file the same way that angular coordinates would (see above), but the actual number will be very different.

Other data!

Any desired attribute information should also be store alongside the coordinates.  Examples of attributes are feature names, sizes of lakes, alkalinity, feature condition, fish occurrence (Boolean), fish catch numbers.  Attributes can be of several formats: real numbers, integers, Boolean, strings, among others.

Metadata!

Metadata are critical to use data well.  Metadata are “data about data.”  They store information about purpose, collection methods, coordinate systems, update frequency, etc.  Standards are set by the Federal Geographic Data Committee (FGDC).  Please see the GLGIS Metadata Form for more guidance on important metadata fields.  This will eventually become FGDC-compliant metadata that will be embedded in the GIS file.

How are geographic coordinates measured?

Commonly, coordinates in the field are recorded with GPS units.  It is best to understand the particular unit you are working with, as there is much variety.  Some record data and are compatible with ArcGIS (e.g., Trimble models).  With these, you can display and record data (note that these are separate settings) in a number of different coordinate systems.  Other, simpler units may not record data at all; they simply print coordinates on an LCD screen (e.g., some Garmin models).  At the minimum, most units have options to display coordinates in a variety of coordinate systems.  

A second piece of information is often overlooked: the datum.  A datum is a geometric model of the Earth; it is the reference for all location estimates.  Several datums are used throughout the world.  By far, the most common in North America are NAD27, NAD83, and WGS84.  Using the incorrect datum could cause a shift of up to ~20m in datasets.  (Usually this can be determined and corrected in a GIS later.)  Many GPS units default to the international standard for data collection, which is latitude and longitude coordinates with a datum of WGS84.  When in doubt of the best coordinate system for your needs, record data in latitude and longitude (aka. Geographic) with a WGS84 datum.  Coordinates can always be transformed in a GIS.

Any qualitative notes need to be made quantitative.  If a GPS unit is not available, landmarks can be noted.  Qualitative information is better than no information!  Geographic coordinates can be determined later by looking at paper maps or digitized paper maps.  An indispensable web site for the US is topozone.com.

In Summary…

· Decide on appropriate geographic representation (e.g., points, lines, polygons).

· Note the X and Y coordinates and the datum (datum typically will be in metadata—there is not a good place for it in flat files), if possible.

· For each record (i.e., occurrence of a phenomenon), record and desired attribute information.

· Save data in a common flat file format (e.g., Excel spreadsheet, Access database, dBase file).

· Fill in GLGIS Metadata Form.

· Send data and GLGIS Metadata Form to Christine Geddes at the Institute for Fisheries Research in Ann Arbor, MI.  Data can be shipped on CD, mailed electronically, or put on an FTP site.

Institute for Fisheries Research

Christine Geddes

212 Museums Annex Building

1109 N. University Avenue

Ann Arbor, MI 48109-1084

e-mail address: cgeddes@umich.edu
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Great Lakes GIS Project Metadata Form

Please fill out the following metadata form and return it with any data to go into the Great Lakes GIS Project.  All purple text can be replaced with information specific to your dataset.  Thanks much for your willingness to contribute to the GLGIS!

……………General……………

File Name: SB_trawl_1991.dbf
Feature Type:     point     line     polygon     (highlight one)

Keywords: 

Theme: trawl data
Place: Sandy Bay
Temporal: September, 1991
Abstract: (succinct description of dataset) Sandy Bay trawling catch rate dataset.  Each record represents…  

Purpose: (succinct description of purpose of data collection) Michigan Department of Natural Resources fall trawl on Sandy Bay provide measures of relative abundance for important forage species and … 
Supplemental Information: (other relevant information) None
Access Constraints: (comment on any data access restrictions) None
Use Constraints: (comment on any data use restrictions) Please contact the data source, John Doe (phone: XXX-XXX-XXXX), if these data are to be used for analysis.
……………Contact……………

Primary Contact:     Person     Organization     (highlight one)

Person: John Doe
Organization: Institute for Fisheries Research, University of Michigan, Michigan Department of Natural Resources
Position: Research Fisheries Biologist
Telephone: 736-663-3554 x.121; Fax: 734-663-9399
E-mail address: john_doe@umich.edu
Address: Institute for Fisheries Research, …
……………Citation Information……………

Data Originator: Professor Diane, University of Michigan
Publication Date: (current date) 07/29/2005
Series Name and Identification: NA

……………Time Period……………

Single Date/Time: September, 1991
Multiple Dates/Times: (list all) NA

Range of Dates/Times: (from when to when) NA
……………Status……………

Progress:     Complete     In Work     Planned     (highlight one)

Update Frequency:     None Planned     Annually     Monthly     Unknown     (highlight one)

Other: (please explain)

……………Process Step……………

Process Description: (describe methodology here)  Trawl data were collected using … 

……………Horizontal Coordinate System……………

Coordinate System Type:     Geographic (i.e., latitude, longitude)     Planar     (highlight one)

Coordinate System Units:     

If Geographic:     Decimal Degrees     Degrees, Minutes, & Decimal Seconds   Degrees & Decimal Minutes     (highlight one)

If Planar:     Meters     International Feet     Survey Feet     (highlight one)

……………Entity Attribute……………

For each attribute…

Label: TRL_ID
Definition: Trawl row ID.
Definition Source: NA
Other relevant information: (succinct description of other relevant information)
……………Miscellaneous……………

Additionally, if anything is know about attribute or data accuracy, resolution at which data were measured, please share that information here.  Also, please include information about any questions of concerns you may have regarding sharing data in the GLGIS.  

……………Contact Information……………

If you have questions or comments, please contact the GLGIS Project Coordinator, Christine Geddes by phone (734-663-3554) or e-mail (cgeddes@umich.edu).
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