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Agenda Item 1 – List of Attendees:

LSTC members: 

Mark Ebener, Chippewa Ottawa Resource Authority

Stephen Schram, Wisconsin Dept. of Natural Resources

Bill Mattes, Great Lakes Indian Fish and Wildlife Commission

Mike Fodale, U.S. Fish and Wildlife Service

Mike Steeves, Fisheries and Oceans Canada

Tom Pratt, Fisheries and Oceans Canada

Shawn Sitar, Michigan Dept. of Natural Resources

Owen Gorman, U.S. Geological Survey

Don Shreiner, Minnesota Dept. of Natural Resources

Mark Brouder, U. S. Fish and Wildlife Service

Steve Chong, Ontario Ministry of Natural Resource

LSTC cooperators:

Melissa Matta, Michigan State University

Mike Seider, Wisconsin Dept. of Natural Resources

Mike Hansen, University of Wisconsin-Stevens Point

Seth Moore, Grand Portage Band

Jared Myers, Michigan State University

Matt Symbal, Red Cliff Band

George Madison, Michigan Dept. of Natural Resources

Ron Kinnunen, Michigan Sea Grant

Mark Pero, Bad River Band

Dan Yule, U.S. Geological Survey

Peter Addison, Ontario Ministry of Natural Resources

Henry Quinlan, U. S. Fish and Wildlife Service

Steve Scott, Michigan Dept. of Natural Resources

Gene Mensch, Keweenaw Bay Indian Community

Tom Hrabik, University of Minnesota-Duluth

Matt Balge, University of Minnesota-Duluth

Sue Greenwood, Ontario Ministry of Natural Resources

Randy Eshenroder, Great Lakes Fishery Commission

Rick Goetz, University of Wisconsin-Milwaukee

Dan Rouser, University of Wisconsin-Milwaukee

Jean Adams, U.S. Geological Survey

Jim Peck, retired

Agenda Item 2 – Cisco Research and Management 

2.1 LSTC cisco report - Mark Ebener distributed a near final draft of the LSTC cisco report in mid December 2007 to LSTC members.  LSTC members were to review the draft and provide Ebener with editorial comments or suggestions for improving the document.  The following are comments provided by LSTC members and liaisons for improving the document: 

Line 198 – Need better transition from talking about Lake Herring Report to talking about herring recovery.  

Line 202 – Also state that are limiting factors, ID these limitations.

Line 261 – Inconsistency in depth distributions from lines 240-242.

Figure 2 – Change y-axis on B and C to say number of fish, not frequency.

Line 329 – Males arrive on spawning grounds earlier than females, is it true. Easy to say this.  

Line 330-332 – Males not always more benthically oriented than females.  Make sure measures are all the same; i.e. mm or cm

Line 341 – Correct reference for Dextrase and fecundity? Dextrase 1986 can’t refer to fecundity in 1998.

Line 349 – Remove reference to loss of ice, not ice covered many years.  Just say occurs early spring

Line 391 – Cod-end?

Lines 680- Don Schreiner add something on recent significant changes in management in MN.

Line 706 – Included MN data in sentence, not just WI and MI.

Line 803 – Check to see whether the harvest in MN-1 is correct at 40,000 kg.  No is 0.413 million kg

Line 804 – WI-2 1.5 million kg or 2.0 million kg.

Line 816 – Should point out that CPUE in MN is lower than other areas because they did not allow fishing during spawning season.

Line 896-897 – Reinforce that most diet data is spring when smelt are dominant prey, and is probably not true year-round.

Line 904-910 – Reference burbot reliance on coregonines in Schram publication on burbot.

Line 1020 – Change wording on effects of ruffe to say that we have no evidence to say that ruffe have had effect on cisco recruitment.

Line 1099 – Statement about misidentification of deepwater ciscoes is not germane to just small-mesh surveys, but all surveys including trawls.

Line 1137 – Summer gill net survey, order as MN, WI, and MI.

Lines 1155 – Introduce that in 2003-2004 also did acoustics along MN shoreline, not just coordinated survey. Fix map to show MN waters in Figure 14, add data to table 3.  Data in MN investigational report by Hrabik et al.

Line 1575 – Controlling predator consumption.  There are other considerations such as increaing commercial harvests.

Line 1586 – Reword sentence to say …. and keeping rainbow smelt at very low levels of abundance.

Line 1595 – Missing word there.

Line 1605 – Change word metric to actual parameter such as biomass or abundance.  Get rid of word metrics.

Line 1631 – Leave off other Great Lakes.

Line 1634 – Without acoustics and midwater trawls would need to conduct suspended gill net surveys.

Other comments:

· Age and Growth Section – Density Dependent Growth.  Should we delete it or modify? Owen 
Gorman will provide an updated analysis of density-dependent growth and the LSTC will review it before deciding to delete or modify the density-dependent growth section.

· Include Anderson and Smith diet information in the food habits section?

· MnDNR will provide improved catch and effort by grid information to Bill Mattes for improving harvest, effort, and CPUE figures.

· In the section on recruitment and biomass lead with recruitment data then add biomass discussions.

· Take recommendation section or summary out of acoustics section and move to Management and Recommendations sections.  

· Add 2001, and 2005 acoustic data to Table 3 and Figure showing acoustic transects.

· Table 6. Add mesh sizes to table legend.

· Table 8. Say collected by WiDNR in fall.

· Figure 17.Take this out.

· Ebener agreed to draft a short paragraph that recommends a standardized gill net survey targeted at cisco. Also add sentence to monitor commercial fishery.  The OMNR fall gill net survey in Thunder Bay would be a good model for this standardized survey.

· Research priorities:  

· At what age to larvae seek out preferred temperature versus being pushed there?

· Will increased exploitation stimulate reproduction?

· Are there other reproductive stocks we are missing; i.e. Pukaswa.

· Ebener talk to Scribner about the genetics section. Are there publications and data or table we could include.  Maybe just cite Scribner as personal communication.

LSTC recommended that we catalog this report along with other LSTC publications and minutes by assigning each report a number, i.e. LSTC Technical Report 1.

2.2 - Cisco synthesis paper - Jason Stockwell and Mark Ebener recently modified the LSTC cisco report and submitted a manuscript to the North American Journal of Fisheries Management for publication as a “feature article.”  The manuscript provides a comprehensive review of cisco ecology and management on Lake Superior, including results from retrospective analyses and recently published papers.  Additionally, Jason and Mark structured the manuscript in the context of rehabilitation of lake trout throughout the Great Lakes basin.  Mark Ebener had previously distributed a copy of the manuscript to LSTC members.  Ebener agreed to send copies of both the report and manuscript to Mike Hansen and Ron Kinnunen.

2.3 A re-assessment of rainbow smelt predation on cisco in Lake Superior – Jared Myers from Michigan State University gave a presentation on his MS Thesis to assess smelt predation of larval cisco. The first part of his MS Thesis addressed issues related to sampling larval cisco and he, along with other authors, have recently completed a manuscript for publication that describes this work.   They compared density estimates of larval cisco concurrently captured in surface waters with a 2 x 1-m paired neuston net and a 0.5-m diameter conical net. Next, they assessed the effect of a sinusoidal versus straight tow pattern to examine if propeller wash affected they estimates of larval density. Finally, they investigated potential trends in larval cisco density estimates by sampling four time periods during the light period of a day at individual sites.

The neuston net was towed at the surface by one vessel and the conical net was towed simultaneously within the first meter of the water column by a second vessel. Both gears were equipped with 500-µm mesh nets. A single sample consisted of a 5-min tow in the 0-1 m stratum.  All larval coregonids were counted for each sample. When samples contained <100 larval fish all specimens were identified as cisco or lake whitefish and photographed using a dissecting scope equipped with a digital camera. When samples contained >100 individuals a random sample of 50 specimens were identified as cisco or lake whitefish and photographed. Photographs were used to digitally measure total length of each fish.  Density of larval cisco (#/1,000 m3 of water) in each sample was calculated by dividing number caught by volume of water filtered.  Jared assumed net efficiency was 100%. All statistical tests were performed using SAS and the significance level for all analyses was 0.05. 

Jared’s conclusions from the sampling portion of his thesis were: 

· Density estimates obtained from the two gear types were not significantly different, suggesting that the conical net is a reasonable alternative to the more cumbersome and costly neuston net.

· There was no effect of propeller wash on the catchability of larval cisco. Given the availability of global positioning systems, they recommend sampling larval cisco using straight tows to simplify protocols and facilitate straightforward measurements of volume filtered.

· There were no significant trends in larval density estimates during the day, consequently the  estimates of larval cisco density across space are not confounded by time at a daily timescale.

The second portion of Jared’s MS thesis involved assessing the magnitude of rainbow smelt predation on larval cisco.  The results from this portion of the study were that:

· Smelt abundance was six times greater in Black Bay than in Thunder Bay.


· When smelt did consume larval cisco, there was typically 1-2 larval cisco per smelt stomach.

· Zooplankton made up the largest proportion of diet of smaller size smelt.

· There was roughly a 30-day overlap between smelt and larval cisco.

· Jared estimated that smelt ate between 25 and 55% of the available cisco larvae in Thunder Bay.

· In Black Bay, Jared estimated that smelt ate between 50 and 100% of the available cisco. When Jared accounted for the spatial overlap between the two species, it was evident that smelt predation could cause declines in larval cisco abundance.

· Correcting bottom trawls catches to account for the presence of large numbers of pelagic smelt the analysis suggests that smelt can eat most of the larval cisco in Black Bay.

The conclusions from the rainbow smelt interaction portion of Jared’s thesis is that Selgeby’s estimates of rainbow smelt predation in Black Bay is conservative.

2.4 Larval cisco study - Mark Ebener has learned informally that the USFWS has tentatively agreed to fund the larval cisco proposal submitted to the Great Lakes Restoration Act by various members and liaisons to the LSTC.  Ebener distributed electronic copies of the proposal to LSTC members and co-PIs of the study prior to the meeting.  The LSTC briefly discussed logistics of beginning the study in the fall of 2008.  Dan Yule informed the LSTC that the USGS Ashland Biological Station can absorb fall sampling at Sand Island, Grand Portage, Black Bay, Thunder Bay, and Duluth-Superior over a three week period.  Ebener agreed to see if Ed Roseman and Jeff Schaeffer could bring the USGS RV Sturgeon up from Lake Huron to conduct the fall acoustic and midwater trawls surveys in Whitefish Bay.  USFWS is willing trying to use the R/V Baird to participate in the fall acoustics and midwater trawling sampling, but no FY2008 funds have been budgets for operation of the Baird outside of lake trout stocking.

Agenda Item 3 – Sea Lamprey Activities

3.1 Sea lamprey management in 2007 - Mike Fodale and Mike Steeves updated the LSTC on sea lamprey control, management, and research activities in 2007 and plans for 2008. A total of 33 streams were treated during 2007, which represents nearly twice that of other annual treatment cycles on Lake Superior.  The control programs are planning 29 stream treatments for Lake Superior tributaries in 2008.  They estimated that they could reduce assessment costs by 1/3 by going to rapid assessment techniques instead of QAS.  These savings would be shifted to control.  All lamprey-producing streams on Lake Erie will be treated in both 2008 and 2009 in an attempt to dramatically reduce larval lamprey abundance there.  Both USFWS and DFO will increase the number of post-treatment assessments in 2008 over previous years.

3.2 Reporting sea lamprey marking statistics – Mike Steeves described a request from the GLFC  Assessment Task Force (ATF) for additional information on sea lamprey marking statistics from fishery agencies.  Mike is asking LSTC for help in compiling information on LAT relative abundance, and marking rates on fish species other then lake trout.  They also want to compile information on marks per unit effort in the spring survey.

3.3 Assessing sea lamprey damage to Lake Superior fishes –Chris Harvey and Mark recently submitted their completion report to the GLFC that summarized their efforts to use stable isotopes to assess potential sea lamprey damage to Lake Superior fishes.  Mark gave a brief presentation summarizing results of the study. The objectives of the study were to validate stable isotope dynamics in a laboratory setting, to identify the likely sources of sea lamprey production, and to estimate host mortality using an individual based model.  

The isotope validation study involved placing wild-caught lake whitefish, lake trout, and white suckers in separate holding tanks with recently metamorphosed sea lampreys (transformers) at the Hammond Bay Biological Station.  Sea lamprey attachments were recorded daily and sea lampreys and fish were routinely sacrificed throughout the coarse of the study.  The goal was to measure how long it took for sea lampreys to come into isotopic equilibrium with their hosts and to measure the isotope levels of sea lampreys feeding at different trophic levels.   While the experiment seems to go well, the final results and model failed to produce isotope levels in wild-caught Lake Superior fish that were anywhere near that observed on fish in Lake Superior.

The results from the field portion of the study showed that lake trout were the primary host and source of sea lamprey production in Lake Superior, but that it varied spatially and with life stage.  In Black Bay lake whitefish and suckers were the primary source of sea lamprey production.  The contribution of lake trout to sea lamprey production varied from 60 to 90% among areas of Lake Superior outside of Black Bay. In addition, most attachments of small sea lamprey (<15 grams) were to lake herring, whereas larger sea lampreys were attached to lake trout and whitefish.  

In the third part of the study, data on isotope signatures in sea lampreys and their hosts were used in three different models to estimate host-specific blood loss and mortality due to sea lamprey predation.  A growth-based stable isotope model (GBSI) was developed that used stable isotope ratios in parasitic sea lampreys and sea lamprey growth to estimate host mortality.  The second model was an equilibrium-mixing model called IsoSource developed by Philips and Gregg (2003).  The third model was called B-Side and is a Bayesien stable-isotope diet estimator developed by Chris Harvey and Tim Essington at NOAA.  All three models were fairly consistent in that they predicted apex predators such as lake trout and siscowet experienced the most blood loss in all areas of Lake Superior except Black Bay where whitefish and suckers experienced the most blood loss.  Sea lamprey induced mortality was estimated to be 76,000 fish annually weighing 876,000 lbs, or roughly 10.6 pounds of fish per lamprey.

Agenda Item 4 – Fishery Research at UW-Stevens Point

4.1 Suppression of a nuisance lake trout population in Lake Pend Oreille, Idaho – Mike Hansen from the University of Wisconsin-Steven Point provided an overview of his sabbatical research with the 
Idaho Department of Fish and Game to eradicate Great Lakes origin lake trout from Lake Pend Oreille in northern Idaho.  In many of the western U.S. lakes lake trout have overwhelmed the native fish community through either predation or competition.  The lake trout population in Lake Pend Oreille was fairly benign until after Mysis were introduced into the lake.  The lake trout population in the lake began to rapidly increase in abundance in about 1999. No lake trout were caught in the sport fishery until the late 1990s.  The concern in Lake Pond Oreille is that the expanding lake trout population and abundant rainbow trout population will collapse the kokanee population.

Idaho Fish and Game hired a Great Lakes commercial fisherman to assess the status of lake trout in Pond Oreille using large deep trap nets just as the lake trout population began to increase.  They estimate adult lake trout abundance based on fall mark-recapture of lake trout using a Schnabel estimate.  Graded-mesh gill nets (2.5–inch through 6.0–inch stretch measure; 0.5–inch increments; minus the 5.5–inch mesh) are also fished in the spring to capture lake trout.  Mike estimated that survival rate for lake trout was about 74% before the suppression program began.  Current density estimates are low and growth rates are high, suggesting that the lake trout population is not near carrying capacity.  Currently, a $15 bounty is being paid to anglers for each lake trout they harvest.  Netting harvests using trap nets began in 2003 and 2004, stopped in 2005, and then began again in 2006-2007.  Abundance of lake trout declined 39% during 2006, 43% during 2007, and 67% over the two-year period.  

Mike also created a model to evaluate the suppression program that included graded-mesh gill nets, angling, and trap netting.   He included the WI-2 stock-recruitment relationship, compensatory reproduction, etc.  The model estimated that gill netting would be the most effective gear for suppression, followed by angling, and trap nets.  The estimated time to complete suppression is several decades. 

Last, Mike developed a predator-prey model that included rainbow trout, bull trout, and lake trout to estimate consumption of kokanee.  With establishment of no kill regulations on bull trout, their abundance has increased tremendously of late in Lake Pend Oreille.  The predator-prey model estimated that kokanee are really on the decline and could completely collapse soon.  At present fishing mortality rates on predators, the kokanee population faces a 70% chance of a collapse.

4.2 Attributes of an unexploited lake whitefish population in Lake Pend Oreille, Idaho – Mike Hansen also provided an overview of Michael Hosack’s MS thesis to assess the population dynamics of lake whitefish in Lake Pend Oreille.  Whitefish were introduced into Pend Oreille in 1889 from the Great Lakes.  Whitefish are probably the most abundant large-bodied fish in the lake.  The Idaho Department of Fish and Game was interested in determining the fishery potential for whitefish in the lake, as well as size of the number of spawning stocks, and their population dynamics.  Field sampling was conducted in the fall and winter using trap netting and spring gill netting.  Whitefish were double tagged to determine tag loss and returned to the lake.  Whitefish age was estimated using otoliths.  The oldest whitefish was 43 years old.  Scales provided accurate estimates of age up to about age 8 and 400 mm total length.  L-infinity was about 530 mm.  Maturity occurs at about 5-6 years and 370 mm total length.  Survival was estimated to be 85% and similar to unexploited population in Canadian inland lakes.  Mark-recapture population estimates failed, likely because of post-release mortality of tagged fish.  The density estimate is about 2-3 per hectare in fall and 50 per hectare in the spring.  Mike reported that the whitefish population dynamics were typical of unexploited populations. 

4.3 Lake-wide sustainability of lake trout in Lake Superior – Mike Hansen provided an overview of his funded Wisconsin Sea Grant project to evaluate sustainability of lake trout stocks throughout U.S. waters of Lake Superior.   His hypothesis is that the long-term sustainability of individual lake trout stocks within Lake Superior is altered by movement among stocks.   His approach to address this hypothesis is to develop a meta-population model for lake trout stocks across Lake Superior.  The model structure will include all Minnesota, Wisconsin, and Michigan management units west of Whitefish Bay.  Sub-models for the meta-analysis model will include output from age-specific abundance, mortality, and gear selectivity from statistical catch-at-age models, sea lamprey mortality, and Ricker stock-recruitment models.  He will develop a movement matrix from Kevin Kapuscinski’s MS thesis that allocates fish among management units.   The model will simulate lake trout abundance 1,000 times over a 200-year period for range of fishing mortality values that range from 0 to 1.0.  Management unit sub-models will estimate the probability of decline (% of 1,000 simulations), the probability of extinction (% of 1,000 simulations), and the time to extinction (year in which N = 0).  Other metrics of interest to LSTC members will be considered.

To conduct the analysis, Mike will require data from LSTC members and LSTC cooperators that include SCAA results for each management unit (age-specific abundance, fishery selectivity for each fishery, natural mortality, and age-specific sea lamprey mortality).  In addition, LSTC members and cooperators will need to provide input on fishery allocations, and simulation metrics.

Agenda Item 5 – Siscowet Report

5.1 Results from siscowet surveys – Mark Ebener briefly summarized results on relative abundance of siscowets from the LSTC coordinated siscowet surveys.  Relative abundance of siscowets is generally highest along the west side of the Keweenaw Peninsula in MI-3, MI-2, and MI-1, intermediate in the remainder of Michigan waters outside Whitefish Bay, and lowest in Minnesota and Wisconsin waters

Most gill net effort during the coordinated surveys occurred in waters less than 120 fathoms, but effort in 80-120 fathoms was 50% of that in waters less than 80 fathoms.  Most gill net effort occurred in M-5 and MI-7, followed by MI-2, WI-1, and WI-2, and MI-4, MI-6, and MN-1.  Siscowets were the most commonly caught fish across management units, followed by leans and bloaters.  Catches in WI-1 and WI-2 were much more diverse than in other units.  Siscowet abundance increased with depth up to 80 fathoms, and was constant at 80-120 fathoms.  Siscowets outnumbered leans at all depths greater than 20 fathoms.  In general siscowet abundance has declined slightly since 1996, but not significantly.

5.2 Status of siscowets in Michigan waters – Melissa Matta from Michigan State University reported on her MS Thesis to assess siscowet population dynamics in Michigan waters of Lake Superior.  Here first chapter concerns developing an index of siscowet abundance from spring lean lake trout gill net surveys. She used a generalized linear model (GLM) or generalized linear mixed model (GLMMS) to estimate CPUE.  Both these models account for both fixed and random effects on estimates of abundance.  Melissa used a delta-lognormal model that consisted of two components: mixed model for the probability of positive catches, and a mixed model for the non-zero catches
.  The model included fixed parameters for year, depth, and site, and random variables for interaction terms of year-depth, year-site, depth-site, and year-site-depth.  The second model used only non-zero gill net sets (CPUE>0) and the same fixed and random effects as the first model that accounted for zero catches.  Melissa ultimately created 15 models for each method and used AIC to test for differences in the models.  The final index is the sum of the two models.  Two model together are called the delta-lognormal. The model of year by depth fixed parameters was the most consistently selected model across all management units.  The overall best model included fixed effects of year and grid, except in MI-4 where random effects were not important.  Abundance appears to increase consistently from about 1990 through 1995, then stabilized at high levels thereafter. 

Melissa’s conclusions from the analysis were that:

· Year and depth were always important fixed factors.

· There was a higher probability to catch siscowets at deeper depth

· There was a stability and then decline of siscowet abundance in later years.

The second chapter of her thesis is to evaluate age and size composition, reproductive biology, and growth of siscowets.  Her goal is to assess both temporal and spatial differences in these population characteristics.  She will also utilize both growth and indices of abundance to evaluate signs of density-dependence. 
 Only siscowets that were aged with otoliths will be included in the second chapter.  Melissa will be using data from spring lean lake trout surveys, siscowet surveys, and summer gill net surveys. Her preliminary analysis indicates no differences in mean length at age between males and females, therefore, male and female data were pooled.
Melissa’s last objective is to develop estimates of absolute abundance for siscowet using all available information in a similar fashion as Ebener (1995).  She will be using the times series of absolute abundance to estimate carrying capacity.

5.3 Siscowet research in Michigan waters – Shawn Sitar and Dr. Rick Goetz from the University of Wisconsin-Milwaukee Water Research Institute summarized their current research on siscowet and lean lake trout reproduction. 

5.3.1 Harvest and relative abundance of siscowets in Michigan waters, 1929-1961 – Shawn Sitar reported on the analysis he and Chuck Bronte recently completed to analyze historic commercial fishery catch and effort data on siscowets in the Michigan fishery.  Their paper has been accepted for publication in the Transactions of the American Fisheries.

The objective of the study was to estimate the proportion of siscowets in the historic commercial lake trout harvest from Michigan waters of Lake Superior and implications for current management of siscowet harvest.  Used historic commercial fishery catch reports to determine daily harvests and identify lifts that may have contained siscowets based on fishing depth and location.  Also wanted to estimate relative abundance of siscowets from the data.  Data only used odd years from catch reports not all years.  Used depth distributions from current siscowet surveys to determine proportion of each lift that was siscowets.  Assumes that current and historic depth distributions were identical for siscowets.  CPUE was expressed as kilograms of siscowets per kilometer of gill net lifted.  Mean CPUE was expressed only for waters >80 m deep.  The proportion of siscowets in the harvest from individual management units ranged from 3 to 62% and averaged out 25%.  The highest proportion of siscowets in the harvest was in MI-7 and the lowest was in MI-8. CPUE of siscowets seemed to stay higher for a longer period of time than that of leans for collapsing.  Except in MI-2, CPUE of siscowets was declining during the fishing up time period of 1930-51. Conclusions from the study were: 1) Siscowets made up 25% of the historical yield from Michigan; 2) Small amounts of fishing effort resulted in significant declines in relative abundance prior to colonization of sea lamprey; 
3) Slow growth, low natural mortality, low fecundity make siscowet very susceptible to over harvest even under relatively light fishing pressure; 
4) Any contemporary fishery expansion should proceed with caution and would involve low to modest amounts of fishing effort.

Additional analysis will compare current measures of siscowet relative abundance with historical estimates to determine progress toward restoration.

5.3.2 Phenotypic comparisons of lake trout morphotypes – Dan Rosauer reported the results of a study he, Shawn Sitar, and Rick Goetz are conducting to compare morphology of young siscowets and leans raised in a laboratory setting.  The goal of the study is to understand what determines differences in morphology between the two forms.  They collected fertilized eggs from leans off Gull Island Shoal on October 13th and siscowets off Marquette three weeks later.  At start of the study leans were larger than siscowets, but after five months siscowets weighed more than leans.  Siscowets gave significantly higher condition factor than leans even after 8 months.  Truss measurements 1, 3, 7, and 9 were always significantly different between the two forms.  Siscowets had statistically higher fat content than leans.  These morphological differences are genetically driven, not nature driven.

5.3.3 Reproductive cycles in leans and siscowets – Rick Goetz reported on his work to describe and understand the reproductive cycle of siscowets in Lake Superior off Marquette.  The differences in morphological and genetic between leans and siscowets suggests that there is also reproductive differences and isolation.  Leans spawn mainly in the fall, while siscowets may spawn throughout the year.  The objective of the project is to characterize the reproductive maturational cycle of siscowets in Lake Superior.  The specific goals are to determine: 1) when siscowets reproduce and whether it develops synchronous within a population; 2) 
If if reproductive timing is different between different populations of siscowets; and 3)
 if the reproductive timing is different between siscowets and leans.
There were two sample sites one west of the Keweenaw Peninsula and another off Marquette and each was sampled at multiple times during the year.  They sampled siscowets and leans during seven months at Marquette (May through November) and three months off the Keweenaw Peninsula.  They conducted metrics of each form (length, weight, girth, age, etc.), measured blood levels, pituitary, and gonads.  At the Marquette site the gonadal somatic index (GSI) begins to increase after June, and reaches peak in September and October.  Siscowets and leans develop gonads at the same time and same rate at the Marquette site.  Both siscowets and leans spawn from late September into October at Marquette.  There were substantial numbers of both leans and siscowets that were in the resting stage; i.e. mature but will not spawn in current year.  Resting GSI would be about 1-2, whereas developing normally fish would have GSI of 5-6.  GSI developed earlier in siscowets from west of Keweenaw Peninsula than at Marquette, but the differences were not significant.  Siscowet populations on both sides of the Peninsula are in synchrony.  In the siscowets Rick saw two sets of eggs in the females, larger ones that will spawn in current year and others that will become spawn in a later year. Results from the study suggest that reproductive isolation is not temporal, but has to spatial.  Resting fish appear to begin maturing normally in the beginning of the year, but cease development in about mid summer.

5.3.4 Spawning habitat of deep-water lake trout – Shawn Sitar distributed a copy of a GLFC pre-proposal that he is participating in to study the spawning habitat of siscowets in Lake Superior off Marquette.  The objective of the project is to locate a siscowet spawning site, to verify and quantify siscowet egg deposition, sac-fry production, and characterize spawning stocks at the site, and to map and describe and quantify the spawning substrate. 

5.4 Estimates of cisco and kiyi biomass in Lake Superior – Matt Balge of the University of Minnesota-Duluth summarized the hydroacoustic estimates of pelagic prey fish biomass in the offshore waters of Lake Superior.   Sampling occurred from 2003-2006 and involved six agencies on Lake Superior using hydroacoustic sampling and midwater trawling.  This survey can provide estimates of forage fish density, spatial patterns of forage fish distributions, and effect of forage fish distributions on lake trout foraging.

To estimate fish density needed to estimate mean target strength (MTS) and echo integration.  Density transects were about 40 km long.  To estimate error associated with the density estimates Matt divided the transects into segments and determined the length of the segments at which spatial auto correlation was not important.  They tried to get at least one midwater trawl sample per night.  The acoustics work was always conducted at night because gave the best estimates of individual targets since fish were going through diel vertical migration at night and more spatially segregated from each other.  They sampled 1,954 km during 2003-2006.  Most midwater trawls occurred in the 20-40 m depth over 100 m of water.  Matt estimated that there was 1.06 billion fish lakewide in the pelagic zone on average during 2003-2006. Biomass in kg per hectare was high in 2003 and declined thereafter to about 6 kg per hectare in waters less than 100 m (nearshore).  In offshore waters >100 m deep density was more constant at about 9 kg per hectare for cisco.

During the western arm study cisco biomass was lower than in offshore waters averaging about 5 kg per hectare.  Kiyi abundance appeared to increase through time and average about 3 kg per hectare.  Did not see many bloaters or smelt in the western arm surveys.  In Wisconsin waters cisco was the most abundant species at about 5 kg per hectare, followed by kiyi, bloaters and smelt. 

Matt also briefly discussed his PhD dissertation topics: 1) develop technique to assign fish species composition to acoustics targets, 2) quantify spatial patterns of pelagic fish distribution, 3) develop spatially explicit lake trout foraging potential model for Lake Superior, and 4) quantify lake trout foraging efficiency.  He was able to develop a good relationship between fish size and acoustic targets and species and target strength.

5.5 Deepwater sculpin biomass in Lake Superior – Owen Gorman gave a presentation on USGS estimates of deepwater sculpin biomass in Lake Superior based on bottom trawls surveys.  Deepwater trawls surveys were conducted during 2001-2007 around major portions, but not all, of Lake Superior.  Deepwater sculpins appear to reach their maximum abundance in waters deeper than 160 m and are most abundant in waters >200 m.  There was a tendency for deepwater sculpin mean size to increase with increasing depth, except in Whitefish Bay where the largest sculpins are found.  More than 99% of deepwater sculpins are found in offshore waters since mean densities during 2001-2006 were 3.9 fish/hectare in nearshore waters and 293.8 fish/hectare in offshore waters.  Average total abundance during 2001-2006 was estimated to be 7.7 million fish in nearshore waters and 1.862 billion in offshore waters.  The 2007 estimate is that there are 11,000 metric tons and 1.913 billion deepwater sculpin in Lake Superior.  The highest densities are in Minnesota waters north of Two Harbors and the lowest densities are in western Lake Superior near Duluth.  

Owen also estimated abundance of bloaters in nearshore waters from bottom trawl surveys.  Estimates of bloater abundance in nearshore waters are 41.1 fish/hectare or about 78 million fish that average 1.46 kg/hectare or 2,752 kilotonnes.  Current bloater abundance is at 50 year low.  

5.6 Diel vertical migration in Lake Superior – Tom Hrabik of the University of Minnesota-Duluth gave a presentation of DVM of siscowets and their prey in the offshore waters of Lake Superior.  DVM appears to becomes stronger at depth of 150 m and deeper.  In 2004 ciscos were moving very deep and siscowets appeared to follow them to this deep water.  Tom hypothesized that the movement to deep water was in response to increased DVM by siscowets; i.e. ciscos moved deeper to avoid predation by increased number of siscowets in the water column. Based on the acoustic sampling 100% of ciscos and kiyi were off the bottom at night.  Largest siscowets moved highest in the water column.  Tom found a good positive relationship between kiyi abundance and siscowet abundance.  Kiyi appeared to be associated with the thermocline at about 20 m below the surface.  Appears that over 80% of siscowets exhibit DVM across all sites and seasons.  Smaller sized kiyi appeared to move to deeper waters than ciscos, possibly because they are selected more by siscowets.

5.7 Agency data – Each fishery agency summarized additional commercial fishery or survey information not presented earlier.

WiDNR – Mike Seider provide a brief overview of additional siscowet information collected in WI waters of Lake Superior.  WI surveyed the fish community from deepwater areas of Apostle Islands.  During June and July they made 12 lifts and collected stomach contents and ageing structures from 343 fish.  They caught siscowets from 241 to 861 mm in length, but they did not capture many burbot or bloaters.  Burbot and unknown fish made up 60% of siscowet stomach contents by weight.  Sea lamprey marking of siscowets ranged from 0 to 15.5 marks per 100 fish, and was highest on the 635-735 mm size class.  WiDNR is considering implementing an annual siscowet survey in WI-2 in addition to the 3-year coordinated siscowet survey the LSTC conducts.

USFWS – Have siscowet data from whitefish fishery independent survey in MI-7 during late July.  The data includes diet, CPUE, and age structures.

DFO – Have siscowet data collected incidentally to surveys for deepwater ciscoes.

GLIFWC – Bill Mattes provided an overview of commercial fishery catch and effort data for siscowets from 1986 to 2006.  

Action Item: Each agency should provide siscowet catch and effort information to Bill.  The data should include catch and effort by grid by year.  Include both targeted effort and incidental catch.

5.8 LSTC discussions – After all presentations hade been made the LSTC discussed how to organize the siscowet report including writing assignments, and how to structure the siscowet workshop.   Some of the stimulus for the report is because there is interest in developing a siscowet fishery to provide omega-3 fish oils.  An initial analysis by and investment banker was that to break even a processing plant would need to have a harvest of about 2 million pounds of fish.  This could include both siscowets and wastes from other processing plants.

The outline of the siscowet report is as follows:

1. Commercial fishery catch and effort data to be provided and written (as far back as possible) - Bill Mattes

2. Proportion of siscowets in the commercial lake trout harvest from CORA and GLIFWC – Ebener, Mattes

3. Relative abundance from coordinated siscowet surveys – Ebener

4. Prey fish abundance estimates along with siscowets from acoustics surveys and bottom trawls – Hrabik, Yule

5. Analysis of siscowet diet – Henry Quinlan and Shawn Sitar

6. Shawn and will provide database structure for diet summaries to each agency.  Each agency should provide data to Shawn.  Ebener provide MN and WI, and ON data in his possession to Shawn.

7. Age, growth, and maturity - Wisconsin DNR will analyze this.  Provide individual length and weight data.

8. Ecological interactions – Hrabik, Gorman (composition and association with rest of fish community), Ebener (sea lamprey marking)

9. Present Management by agency – Schreiner

10. Biology of the species (including genetics and reproductive biology) – Seth Moore, Tom Pratt, Peter Addison

Introduction should include reference and description of Bronte and Sitar paper.

Agenda Item 6 – Reports to the LSC

Don Schreiner had suggested that the LSTC reports to the LSC in March 2008 focus on describing the status of cisco in Lake Superior based upon our status report and the cisco management perspectives paper.  The LSTC discussed the merits of this Don’s proposal and supported it.  LSTC members and participants that wrote portions of the cisco report will also be responsible for presentations at the LSC meeting in March 2008 at Niagara Falls.  The presentations will follow the report format and will be as follows:

I. Report of the Lake Superior Technical Committee (10 minutes)

II. Status of Cisco in Lake Superior

a. Introduction – Mark Ebener, Chippewa Ottawa Resource Authority (10) minutes

b. Historic and Present-day Commercial Yields – Bill Mattes, Great Lakes Indian Fish and Wildlife Commission (15 minutes)

c. Present-Day Management – Don Schreiner, Minnesota Dept. of Natural Resources (15 minutes)

d. Ecological Interactions – Mark Ebener, Chippewa Ottawa Resource Authority (15 minutes)

e. The Magnitude of Rainbow Smelt Predation on Larval Cisco – Jared Myers, Michigan State University (15 minutes)

f. Sampling of Larval Cisco – Jared Myers, Michigan State University (15 minutes)

g. Recruitment of Cisco – Owen Gorman, U.S. Geological Survey (15 minutes)

h. Bottom Trawl Surveys for Cisco – Owen Gorman, U.S. Geological Survey (25 minutes)

i. Spawning cisco surveys – Dan Yule, U.S. Geological Survey (15 minutes)

j. Acoustic Estimates of Cisco Abundance and Distribution – Tom Hrabik, University of Minnesota – Duluth (20 minutes)

k. Gill Net Surveys of Cisco Abundance – Shawn Sitar, Michigan Dept. of Natural Resources (15 minutes)

l. Age and Growth – Stephen Schram and Mike Seider, Wisconsin Dept. of Natural Resources (15 minutes)

m. Management and Sampling Considerations – Mark Ebener, Chippewa Ottawa Resource Authority (20 minutes)

III. Historic Yields and Abundance of Siscowets – Chuck Bronte, U.S. Fish and Wildlife Service (15 minutes)

IV. Sea Lamprey Control Activities on Lake Superior – Mike Fodale and/or Mike Steeves (15 minutes)

Agenda Item 7 – LSTC Research Priorities 

The LSTC discussed its current research priorities for Lake Superior and whether any of the past priorities have been met.

Nancy Auer reported that she will be submitting a proposal to the GLFC to study the role of food limitation in the Diporeia declines of the lower Great Lakes.  They are proposing to use information on Diporeia biology and abundance from Lake Superior in a modeling context to help explain the declines in the Diporeia of the lower Great Lakes. 

The number 2 research priority was criticized as being too vague.  It was suggested that we blend the specifics from the 2004 list and make them as examples under each priority.  Mark and Owen will review the past SOL recommendations and present SOL reports and develop more specific research questions.  

Do we want to include a research question to global warming and sea lamprey?  Have changes in the fish community and recovery of cisco and siscowets improved survival of sea lamprey in Lake Superior and contributed to the increases in abundance observed recently.

Rephrase number 6 to examine the relationship between Diporeia and energy flow in the offshore areas.

Agenda Item 8 – State of Lake Update

Owen Gorman update the LSTC on progress at developing a first draft of the 2005 State of Lake Superior Report.  The first draft of each chapter has now been submitted to Owen.  Some chapters have been edited, re-sent to the author, and revised.  Owen would like to have the first draft sent out by May 1 to the LSTC and authors for their review.

Suggestion that we have the LSC recommend that all reports at the annual meetings be published online at the GLFC website under the lake committees links.

Agenda Item 9 – QFC projects for Lake Superior

Last year the Quantitative Fisheries Center at Michigan State University had requested from the LSTC a prioritized list of research projects that the center could conduct in 2007.  The LSTC decided to ask the QFC to review SCAA models for Lake Superior and possibly update and finalize these models.  Also consider utility of combining SCAA models in some instances; i.e. MI-2/MI-3/WI-2, and WI-1/MN-1.  If this is too large of an endeavor, then start with MI-2, MI-3, and MI-4.

Agenda Item 10 – LaMP 2008

Henry Quinlan updated the LSTC on the Lake Superior Binational Program’s LaMP 2008 report.

Henry asked the LSTC for topics and contact person to include in the 2008 LaMP.  Suggestions from the LSTC for the report are: 

1. Lower Trophic Level Monitoring – WiDNR will provide data. Other contacts are Tom Hrabik, Jack Kelley, and Mike Sierzen. Also include results from Kites project.  Data from 2006-2007 field season.

2. Species Rehabilitation – Include discussions about mining operations on Salmon-Trout river.  Brook trout project on Little Souix River.  Walleye rehabilitation efforts in Black Bay.  First stream-side rearing facility for lake sturgeon on Lake Superior on Ontonagon River.  Mike Fridays work on the Kam River.

3. Highlight recent SOL report.

4. Habitat Mapping – Buffalo Reef stamp-sand work.  Beth Holbrook’s work on Sand Cut Reef and Gull Island Shoal habitat mapping and yoy lake trout habitat use.

Agenda Item 11 – Tenth International Coregonid Symposium

The 10th International Symposium, on the Biology and Management of Coregonid fishes will be held in Winnipeg, Manitoba, Canada from August 24-29, 2008.  LSTC members or liaisons wanting to attend the conference have to notify the conference organizers by January 30, 2008.  The website is located at http://coregonid2008.net.  Mark Ebener distributed copies to the LSTC and cooperators of relevant papers from the 9th International Symposium at the meeting.

Agenda Item 12 – Update on Station Chiefs position at Ashland

Dan Yule and Owen Gorman updated the LSTC on the status of replacing Jason Stockwell at the USGS Ashland Biological Station.  There have been interviews for the finalists before Christmas, but no decision has been made on the new station chief.

Agenda Item 13 – VHS

Don Schreiner reported that there is meeting of the shipping industry and Coast Guard to develop short-term fixes for preventing transfer of VHS.  Don asked if there were suggestions for what could be done by the shippers to prevent movement of VHS within Great Lakes.  If you have suggestions, get them to Don and he will send the information to the Coast Guard.  Meeting is January 31st in Cleveland.

Agenda Item 13 – Time and Place of Summer 2008 Meeting

The summer 2008 meeting of the LSTC will take place July 29-31 in Houghton, Michigan.  Bill Mattes will make arrangements.

· It was suggested that Chris Geddes should be invited to the summer meeting to distribute the Lake Superior GIS project.  

· Mara Zimmerman should also be invited to give a talk at the LSTC summer 2008 meeting on her evaluation of the device that measures fat content of fish without killing them.  
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