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An online survey was created to assess current protocols, practices, and needs related to estimating fish age and applying knowledge of fish population age structure to fisheries management decisions.  The survey was available online to Wisconsin Department of Natural Resources (WDNR) Fisheries Management and Research staff from September 29 to November 7, 2010 (Appendix 1).  This report summarizes the results of the survey.  Responses to questions are tabulated starting on page 4.
Survey responses were received from 37 field offices in Wisconsin (Question 1).  For the purposes of this survey, responses are assumed to be representative of the state.  Multiple survey responses were received from offices in Hayward, Sturgeon Bay, Antigo, Peshtigo, and Milwaukee. Multiple responses from individual field offices were merged into a single response per field office (except for Hayward, which were too disparate to be merged), for a total of 38 responses.  Fisheries biologists and technicians were the most frequent respondents (Question 2).  Age estimation is an important component of fishery surveys conducted throughout the state, with most respondents selecting “sometimes” (55%) or “always” (45%) in reference to Question 3, How frequently do fish population surveys in your area include an age component?  No one selected “never” as a choice for this question.
Hard structures were more frequently collected from walleye, followed by largemouth bass, smallmouth bass, muskellunge, and northern pike (Question 4).   Scales were the most common structure used overall.  Scales were most often pressed on acetate and then projected (Question 5).  Otoliths were most often prepared as thin sections or cracked (Question 6).  Immersion oil was commonly used for clarifying otoliths.  Transmitted light was commonly used, followed by reflected light, and then fiber optics.  Of the 12 respondents who selected transmitted light, seven also selected reflected light, which suggests that both light sources are used or different light sources are used for different species or life-stages.  Unfortunately, the question was not written to clearly assess specific techniques by species and life-stage.
Most respondents who selected thin sectioning as a method for preparing otoliths used transmitted light (29%), but did not sand or polish (59%) or specify use of a visual enhancement such as immersion oil (47%).  Of the 17 respondents who selected thin section as a technique for otolith preparation, six also selected crack or whole as a preparation method for otoliths.  Therefore, generalizations about light source, visual aids, and sanding may or may not be specific to thin sectioning methods.  Of the 31 respondents who described processing fin rays and spines, most used transmitted light (55%), used some form of oil, glycerin, or water (~65%), and did not sand or polish (74%).  Assessment of precision of age estimates was used by about half of the respondents (Question 9), with the most common method being double-blind independent readings within the same field office (Question 10).  Most readers (79%) had access to length and weight information when estimating age (Question 11). 
	Muskellunge were selected more than any other species as a priority for validation, and were also ranked high in priority by 21 of 33 respondents (Question 12).  Largemouth bass, smallmouth bass, and walleye were the next most selected species, with black basses ranking medium and walleye high in priority.  Some species were mentioned by a small number of respondents, but were given a ranking of “high” (e.g., lake trout, northern pike, lake sturgeon, carp, shovelnose sturgeon, bloater chubs, blue sucker, flathead catfish, lake whitefish, and coregonids unspecified).  Known-age marked or tagged fish exist according to 25 of 38 (66%) respondents (Question 13), but archived known-age structures were less prevalent (11 of 38, or 31%; Question 14).  Most (83%) would be willing to contribute structures or images to a state-wide reference collection (Question 15).  Many opportunities exist to increase the number of known-age fish, often with minimal financial investment (e.g., funding to purchase PIT tags and support for processing samples) and in association with routine field work (Questions 16 & 17).  Most offices (89%) archive hard structures (Question 20).  An inventory of archived structures is provided (Question 20).
Back-calculation is not commonly used (only 35% do back-calculations), and most offices (75%) lack equipment to back-calculate (Questions 18 & 21).  Age data are used to assess growth, regulation decision making, assess recruitment, assess mortality, and for statistical catch-at-age modeling (Question 19).  Suggested research and management questions and additional comments are provided (Questions 22 & 23).
The Fisheries Analysis Center (FAC) at UW-Stevens Point will be coordinating activities related to the development of educational materials and training modules, building reference collections, and creating a website to facilitate the exchange of information on current age estimation techniques, quality assurance practices, literature, as well as the development of a library of images of known-age fish.  An age estimation workshop is planned for June 2011.  The results of this survey will also be used to suggest prioritization of equipment purchases and upgrades in regional offices.  





Question 1.  WDNR field offices represented in the survey results summary. 
[image: ]
Question 2.  Job titles represented:
[image: ]
Question 3.  How frequently do fish population surveys in your area include an age component?
[image: ]

Question 4.  When population surveys include an age estimation component, what hard structure is commonly used for each species (check all that apply, more than one structure may be selected per species)?

Species and structure most commonly selected:

[image: ]

Structure most commonly selected:
[image: ]
Question 5.  If using scales, check the most common general method for processing and viewing?
[image: ]
Question 6.  If using otoliths, what are the most common methods used for processing and viewing (check all that apply): 
[image: ]
Specific breakdown for those who selected thin section and crack:
[image: ]
Question 7. If embedding otoliths in epoxy for thin sectioning, what brand of epoxy do you use?
[image: ]


Question 8. If using spines or fin rays, what are the most common methods used for preparation and viewing (check all that apply)?
[image: ]
Specific breakdown for those who described processing spines or fin rays (n=31):
[image: ]
Additional comments: 
	"We follow the method described in: Koch and Quist 2007 A Technique for Preparing Fin Rays and Spines for Age and Growth Analysis.  North American Journal of Fisheries Management 27:782–784, 2007."


	"just started using a process for spines where the base is cut and viewed with fiber optic transmitted through structure."




Question 9.  Do you assess precision of age estimates?
[image: ]
Question 10.  If yes, how do you assess precision of age estimates (select most common)?
[image: ]
Question 11. Do readers have access to length or weight information when estimating age?
[image: ]


Question 12.  Which species should be prioritized for age validation work?
Sorted by the number of total responses by species.  Bold font indicates highest ranking within a species.   
[image: ]
Question 13.  Are there currently marked or tagged known-age fish in your area?
[image: ]


Marked or tagged known-age fish descriptions and locations (sorted by species).
[image: ]
Question 14.  Do archived structures exist from known-age fish in your area?
[image: ]
Specific Comments:
[image: ]
Question 15.  Would you be willing to contribute to a reference collection with hard structures, images, or both?
[image: ]
[image: ]













	Question 16.  Describe opportunities that may exist in your area for increasing the number of known-age fish (e.g., water bodies stocked and surveyed on a regular basis with a reasonable expectation of return of tagged or marked fish; known age 0 or age 1 wild fish in surveys)?  

	Question 17.  Describe the funding that would be needed for each opportunity listed above:


[image: ]

Question 18-Do you back-calculate length at age?
[image: ]
[image: ]
Question 19.  How do you use age data (check all that apply)?
	 
	Count

	Assess growth
	36

	Assess mortality
	21

	Assess recruitment
	25

	Regulations decision making
	29

	SCAA
	3



[image: ]


Question 20.  Are hard structures archived in your field office?
[image: ]
[image: ]
Question 21. Do you have the capability of capturing digital images of hard structures or thin sections?
[image: ]
[image: ]


Question 22. Are there fish age estimation research or management questions that should be prioritized to answer, including both general and specific questions?[image: ]
Question 23.  Comments:
[image: ]





Appendix 1.  Original e-mail to WNDR biologists and technicians introducing the survey.
From:	Bruch, Ronald M - DNR [Ronald.Bruch@Wisconsin.gov]
Sent:	Wednesday, September 29, 2010 11:43 AM
To:	DNR DL WD FH Fish Biol; DNR DL WD FH Fish TECH
Cc:	DNR DL WD FH Fish SUPS; DNR DL WD FH Fish Brd; Isermann, Dan; Hansen, Michael; Nate, Nancy; Mitro, Matthew - DNR; Fayram, Andrew - DNR; Staggs, Mike D - DNR; Talbot, Mike J - DNR
Subject:	Fisheries Analysis Center Fish Ageing Survey - Please respond by Oct 22

Fellow Fish Ageing Biologists and Technicians,
 
You may or may not have heard that our FM Board and Bureau established a Fisheries Analysis Center (FAC) at UW Stevens Point last year.  The Co-Directors of the center are Mike Hansen and Dan Isermann, and the Center Manager is Nancy Nate.  Andy Fayram, Matt Mitro, and I round out the group that are closely working with the center from our Department's Fisheries and Research programs to identify priority fish management issues and projects that the FAC and their graduate students can help us with.  
 
One of the several areas of work that we will be focusing on is fish age estimation.  The FAC will not be a production fish ageing center.  Years of fish ageing experience and expertise reside in the field with you and all the other Biologists and Technicians that have been doing fish ageing for many years.  Our objectives at the FAC include helping move the science and practice of fish age estimation in Wisconsin to a level second to none, providing help with tough fish age estimation problems or species, helping to ensure field stations around the state get the best equipment possible for this job, setting up reference collections, and providing regular training opportunities for new and veteran fish agers.
 
We have been attacking fish ageing problems in our lab in Oshkosh for about 5 years now.  We have learned a lot in the process, but I am excited about the creation of the FAC so we can continue to move our program and the program around the state forward to an even higher level.
 
To get this program off the ground, we need your help.  We are asking all Biologists and Technicians who do any fish age estimation work to complete the survey at the link below.  We are attempting to gather base data on fish aging practices, species worked on, and equipment status within our agency from throughout the state.  Once we gather these data we will be able to better build a fish age estimation support program at the FAC that will meet your needs.  I would greatly appreciate if you will take the few minutes needed to complete the survey so we can get your information no later than October 22.
 
Link to the on-line survey:   http://www.surveymonkey.com/s/CHP8GHD
 
Again - I and all of us involved in the FAC appreciate your help.  We will be putting the survey results together and getting a summary back out to all of you this fall yet.  Also - we will be scheduling a statewide workshop on fish age estimation in 2011 to kick this new initiative into a higher gear and as a follow-up to the workshop we conducted in Oshkosh in 2006.
 
Let me know if you have any questions.
 
Ron 
Ronald M. Bruch, PhD
Upper Fox-Wolf Fisheries Work Unit Supervisor
Wisconsin Department of Natural Resources
625 E County Rd Y, Suite 700
Oshkosh, WI  54901
USA
 () phone:  (920) 424-3059
(() fax:  (920) 424-4404
(+) e-mail:  ronald.bruch@wisconsin.gov
Sturgeon Hot-Line:  (920) 303-5444
13
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Species Count Percent 1st 2nd 3rd 4th 5th

Walleye 71 17%spines scales otoliths

Largemouth bass 48 12%scales spines otoliths

Smallmouth bass 47 11%scales spines otoliths

Northern Pike 47 11%scales cleithra fins spines otoliths

Muskellunge 44 11%scales cleithra fins spines otoliths

Yellow Perch 38 9%scales spines otoliths

Bluegill 35 9%scales spines otoliths

Black crappie 33 8%scales spines otoliths

Catfish 14 3%spines otoliths atriculating process

Brown trout 10 2%scales otoliths fins

Lake trout 10 2%otoliths scales fins

Brook trout 8 2%scales otoliths fins

Rainbow trout 5 1%scales fins


image5.emf
Structure Count Percent

Scales 246 60%

Spines 84 20%

Otoliths 38 9%

Cleithra 23 6%

Fins 18 4%

Articulating process 1 0%

Vertebrae 0 0%
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Response

Percent 

Response Count

impression on acetate slides, then projected 50% 18

taped between two glass slides, then projected 22% 8

projected (microfiche) without preparation  11% 4

taped between two glass slides, viewed under a dissecting scope 6% 2

impression on acetate slides, viewed under a dissecting scope 3% 1

taped between two glass slides, then projected or viewed under dissecting scope 3% 1

viewed directly using dissecting scope 3% 1

no equipment available 3% 1
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Response Count

thin section 17

transmitted light 12

drop if immersion oil 10

reflected light 9

crack 8

burn 6

polishing 6

sanding 5

fiber optics 5

glycerin 4

drop of water 3

whole 2

other 2

acid etching 0

dye 0

do not use otoliths 16

send to another office for processing 1

no equipment available 1
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Response

Thin Section 

(n=17) %

Crack 

(n=8) %

thin section 5

crack 5

burn 5 5

whole 1 1

no sanding or polishing 10 59% 5 29%

sanding and polishing 3 18% 1 6%

sanding only 2 12% 1 6%

polishing only 2 12% 1 6%

transmitted light only 5 29% 0 0%

transmitted and reflected light 2 12% 3 18%

transmitted light, reflected light, and fiber optics 4 24% 1 6%

reflected light only 2 12% 2 12%

fiber optics only 0 0% 1 6%

no light source described 4 24% 1 6%

glycerin only 0 0% 1 6%

drop of water only 0 0% 0 0%

drop if immersion oil only 3 18% 2 12%

both drop of water and immersion oil 3 18% 1 6%

both glycerin and immersion oil 3 18% 2 12%

no visual enhancement described 8 47% 2 12%
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Response

Buehler Epoxicure

craft world resin

Epokwik

araldite resin and encapsulating hardener

Gorilla super-glue

Beuhler

Devcon 2 ton Epoxy

We initially used "artificial water" used for taxidermy but now use Epoxicure by Buehler

superglue

Other:

Send to another office for processing

no equipment available

Embedded in epoxy before sectioning


image10.emf
Response Count

transmitted light 27

drop if immersion or mineral oil 15

reflected light 12

glycerin 7

sanding 7

polishing 5

fiber optics 5

drop of water 3

other 3

whole 0

burn 0

acid etching 0

dye 0


image11.emf
Response % Count

no sanding or polishing 74% 23

sanding and polishing 13% 4

sanding only 10% 3

polishing only 3% 1

transmitted light only 55% 17

transmitted and reflected light 16% 5

transmitted light, reflected light, and fiber optics 16% 5

reflected light only 6% 2

fiber optics only 0% 0

no light source described 6% 2

glycerin only 16% 5

drop of water only 3% 1

drop if immersion oil only 35% 11

glycerin, water, and immersion oil 3% 1

both drop of water and immersion oil 3% 1

both glycerin and immersion oil 3% 1

no visual enhancement described 35% 11
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Response

Percent 

Response Count

yes 47% 18

no 53% 20
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Response

Percent 

Response Count

Double-blind independent readings within the same field office 56% 10

Double-blind independent readings from different field offices 6% 1

Triple-blind independent readings within the same field office 0% 0

Triple-blind independent readings from different field offices 0% 0

Group-readings (simultaneous examination of structures by two or 

more readers within the same field office) 28% 5

Group-readings (simultaneous examination of structures by two or 

more readers from different field offices) 0% 0

Random spot checks by coworkers. 6% 1

one reader/multiple counts of multiple cross-sections and scales...experience 6% 1
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Response

Percent 

Response Count

yes 79% 30

no 21% 8
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N High % High Medium % Medium Low % Low

Muskellunge 33 21 64% 9 27% 3 9%

Largemouth bass 32 13 41% 16 50% 3 9%

Smallmouth bass 31 9 29% 18 58% 4 13%

Walleye 31 17 55% 13 42% 1 3%

Black crappie 29 6 21% 11 38% 12 41%

Bluegill 29 10 34% 11 38% 8 28%

Catfish spp. 29 9 31% 13 45% 7 24%

Yellow perch 27 7 26% 9 33% 11 41%

Brook trout 26 7 27% 7 27% 12 46%

Brown trout 25 6 24% 9 36% 10 40%

Rainbow trout 24 1 4% 10 42% 13 54%

Lake trout 21 11 52% 5 24% 5 24%

Northern Pike 8 5 63% 3 38% 0 0%

Lake sturgeon 5 4 80% 1 20% 0 0%

Carp 2 2 100% 0 0% 0 0%

Shovelnose sturgeon 2 2 100% 0 0% 0 0%

Bloater chubs 2 2 100% 0 0% 0 0%

Blue sucker 1 1 100% 0 0% 0 0%

Flathead catfish 1 1 100% 0 0% 0 0%

Shorthead redhorse 1 0 0% 1 100% 0 0%

Greater redhorse 1 0 0% 1 100% 0 0%

Freshwater drum 1 0 0% 1 100% 0 0%

Lake whitefish 1 1 100% 0 0% 0 0%

Coregonids 1 1 100% 0 0% 0 0%
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Response

Percent 

Response Count

yes 66% 25

no 34% 13
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Office

May 

Contribute to 

Reference 

Collection Species Tag Type Location Specific Comment

Monona – Research yes blue sucker pit tags Lower Wisconsin River

PIT tagged shovelnose sturgeon and blue sucker in Lower Wisconsin River  Coded-wire 

and and a few PIT tagged brown trout and brook trout in several trout streams in 

southern and western Wisconsin

Monona – Research yes brook trout cwt or pit tags

several trout streams in southern and 

western Wisconsin

PIT tagged shovelnose sturgeon and blue sucker in Lower Wisconsin River  Coded-wire 

and and a few PIT tagged brown trout and brook trout in several trout streams in 

southern and western Wisconsin

Monona – Research yes brown trout cwt or pit tags

several trout streams in southern and 

western Wisconsin

PIT tagged shovelnose sturgeon and blue sucker in Lower Wisconsin River  Coded-wire 

and and a few PIT tagged brown trout and brook trout in several trout streams in 

southern and western Wisconsin

Shawano yes brown trout Little Wolf River 2010

Largemouth bass - Marion Pond marked in 2010  Walleye - White Clay Lake marked in 

2009  Northern Pike - Marion Pond marked in 2010  Brown Trout - Little Wolf River 

marked in 2011

Montello catfish catfish, lake trout

Sturgeon Bay chinook salmon Lake Michigan/Green Bay Chinook salmon, lake trout in Lake Michigan/Green Bay

Oshkosh lake sturgeon Walleye, sauger, lake sturgeon, muskellunge

Spooner - Research lake sturgeon Trego Flowage Musky in several lakes.    Lake sturgeon in Trego Flowage

Bayfield lake sturgeon Lake Superior? lake sturgeon  lake trout

Hayward lake sturgeon pit tags Chippewa River, Lake Holcombe pool  

Muskellunge- six lakes; Lake sturgeon- Chippewa River, Lake Holcombe pool    Both 

instances- pit tags

Wausau lake sturgeon lake stugeon

Montello lake trout catfish, lake trout

Woodruff lake trout Trout Lake Lake Trout in Trout Lake.

Bayfield lake trout Lake Superior? lake sturgeon  lake trout

Sturtevant lake trout Geneva Lake

Lake trout in Geneva Lake.  Musky in Delavan Lake.  Musky to be stocked into Geneva 

Lake in 2010.

Milwaukee lake trout Lake Trout and Walleye

Sturgeon Bay lake trout Lake Michigan/Green Bay Chinook salmon, lake trout in Lake Michigan/Green Bay

Shawano yes largemouth bass Marion Pond 2010

Largemouth bass - Marion Pond marked in 2010  Walleye - White Clay Lake marked in 

2009  Northern Pike - Marion Pond marked in 2010  Brown Trout - Little Wolf River 

marked in 2009

La Crosse muskellunge Lake Neshonoc

Muskellunge in Lake Neshonoc and elastomer tagged trout in some area streams 

(Timber Coulee)

Fitchburg yes muskellunge fin clips  Lake Monona

leech lake and  Chippewa strain muskellunge in lake Monona - different fin clips since 

2005 and each year since ( leech lake always get Left vent, Chippewa always get Rv) 

and all pit tagged : to date 4105 tagged fish 2575 Chippewa starin, 1530 leech lake 

starin

Eau Claire muskellunge Lake Wissota muskies, lake wissota

Green Bay yes muskellunge pit and floy tags

Green Bay, the Fox River and Menominee 

River - brood stock in Archibald, Anderson 

and Big Elkhar Lakes

Muskellunge and walleye in Green Bay, the Fox River and Menominee River.  

Muskellunge have PIT tags and floy tags.  Walleye have floy tags.  The muskies stocked 

into the inland brood lakes (Archibald, Anderson and Big Elkhart) for GLS musky 

restoration also are PIT tagged known age fish.

Oshkosh yes muskellunge Walleye, sauger, lake sturgeon, muskellunge

Poynette muskellunge Swan, Silver, Redstone, Park Lakes True Muskie -Swan, Silver, Redstone, Park Lakes

Spooner muskellunge pit tags lakes in the Spooner area

Namekagon River has known-age PIT tagged sturgeon that were stocked as yrlngs in 

multiple yrs.  Also, we have tagged >200 sturgeon in the St Croix River over the last 5-

6 yrs - (not technically "known-age", but close).  We also have muskies from a few 

lakes that were PIT tagged when stocked.

Spooner - Research muskellunge lakes in the Spooner area Musky in several lakes.    Lake sturgeon in Trego Flowage

Barron muskellunge pit tags Rice and Sand Lake - Barron County Rice and Sand Lake Barron County.  Pit-tagged stcoked fingerling muskellunge.

Hayward muskellunge pit tags six lakes in the Hayward area

Muskellunge- six lakes; Lake sturgeon- Chippewa River, Lake Holcombe pool    Both 

instances- pit tags

Sturtevant muskellunge Delavan Lake, and Geneva Lake 2010

Lake trout in Geneva Lake.  Musky in Delavan Lake.  Musky to be stocked into Geneva 

Lake in 2010.

Oshkosh sauger Walleye, sauger, lake sturgeon, muskellunge

Monona – Research yes shovelnose sturgeon pit tags Lower Wisconsin River

PIT tagged shovelnose sturgeon and blue sucker in Lower Wisconsin River  Coded-wire 

and and a few PIT tagged brown trout and brook trout in several trout streams in 

southern and western Wisconsin

Spooner sturgeon pit tags Namekagon and St. Croix Rivers

Namekagon River has known-age PIT tagged sturgeon that were stocked as yrlngs in 

multiple yrs.  Also, we have tagged >200 sturgeon in the St Croix River over the last 5-

6 yrs - (not technically "known-age", but close).  We also have muskies from a few 

lakes that were PIT tagged when stocked.

Peshtigo sturgeon

Menominee River, Peshtigo River, Oconto 

River, Green Bay

Walleye - OTC in White Potato Lake, Archibald Lake, Wheeler Lake, Waubee Lake    

Sturgeon - Menominee River / Peshtigo River / Oconto River / Green Bay; seeforellen 

strain Brown trout (fin clips) - Lake Michigan  Chinook salmon (CWT/AD clip) - Lake 

Michigan

La Crosse trout elastomer tag

Timber Coulee and other streams in the La 

Crosse area

Muskellunge in Lake Neshonoc and elastomer tagged trout in some area streams 

(Timber Coulee)

Green Bay walleye floy tags

Green Bay, the Fox River and Menominee 

River

Muskellunge and walleye in Green Bay, the Fox River and Menominee River.  

Muskellunge have PIT tags and floy tags.  Walleye have floy tags.  The muskies stocked 

into the inland brood lakes (Archibald, Anderson and Big Elkhart) for GLS musky 

restoration also are PIT tagged known age fish.

Oshkosh yes walleye Walleye, sauger, lake sturgeon, muskellunge

Waukesha walleye fin clips  Okauchee Lake and Little Muskego Lake Walleye, finclipped in Okauchee Lake and Little Muskego Lake

Escanaba L - Research yes-images walleye Escanaba Lake walleye   Escanaba L

Rhinelander walleye fin clips  Gilmore Lake 1994 and 1999 Fin-clipped stocked walleye, Gilmore Lake from 1999 and 1994

Shawano walleye White Clay Lake 2009

Largemouth bass - Marion Pond marked in 2010  Walleye - White Clay Lake marked in 

2009  Northern Pike - Marion Pond marked in 2010  Brown Trout - Little Wolf River 

marked in 2010

Milwaukee walleye Lake Trout and Walleye

Peshtigo walleye OTC

White Potato Lake, Archibald Lake, 

Wheeler Lake, Waubee Lake

Walleye - OTC in White Potato Lake, Archibald Lake, Wheeler Lake, Waubee Lake    

Sturgeon - Menominee River / Peshtigo River / Oconto River / Green Bay; seeforellen 

strain Brown trout (fin clips) - Lake Michigan  Chinook salmon (CWT/AD clip) - Lake 

Michigan
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Response

Percent 

Response Count

yes 31% 11

no 69% 24
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Office Comment

Montello largemouth bass, panfish, walleye and northern pike

Fitchburg

madison lakes chain: walleye, LMB, Centrachids ...all as scales and likely some spines here at DNR South central regional HQ in Fitchburg     

some musky cleithra

Green Bay Muskellunge from Green Bay and the Lower Fox River

Oshkosh Walleye, sturgeon, sauger, muskellunge all from the Lake Winnebago system

Spooner I have 1 spine x-sec from a sturgeon that was stocked with a PIT as a yrlng in 2003 and recaptured this season (2010).

Woodruff Not sure.

Monona – Research

Scales from smallmouth bass from various streams in SW WI  Scales from longear sunfish and rainbow darter from Mukwonago R, 

Waukesha Co  Spines for walleye and sauger from Lower Wisconsin River  Otoliths from brook and brown trout from area trout streams  

Fin rays from shorthead redhorse, blue sucker, shovelnose sturgeon from Lower Wisconsin R

Bayfield lake sturgeon  lake trout?

Rhinelander

I took spines and scales from 5 age-15 and 10 age-10 walleye in 2009; another ~3 fish in 2010.  Currently at Wausau office to be 

sectioned and imaged.

Milwaukee Lake Trout Yellow Perch

Sturgeon Bay Lake trout, Sturgeon Bay office

Wausau possibly some sturgeon
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Response

Percent 

Response Count

yes 83% 29

no 11% 4

did not respond 14% 5
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Office Species Specific Comment

Montello catfish, lake trout any

Fitchburg muskellunge as above

Park Falls panfish Panfish. No known age fish. We have a scope now but no digital images yet. Just learning how to use it.

Green Bay muskellunge Muskellunge GB/Fox R.

Oshkosh

muskellunge, walleye

I would be willing to contribute some known age structures for walleye and we have already contributed known 

age structures from muskellunge

Hayward

largemouth bass, smallmouth bass

Largemouth bass (50 collected spring 2009) and smallmouth bass (40 collected spring 2010) scales from the 

Chippewa Flowage in Sawyer County.  I have annotated images and hard structures.

Prairie du Chien shovelnose sturgeon shovelnose sturgeon, Mississippi River Pools 9-10

Spooner

I have lots of scales and spines from bass, bluegill and walleye from many of our lakes from last 9 yrs.  I also 

have approx. 60 musky cleithra (we attempted to begin a cleithra repository a few yrs ago).  I also have lake 

sturg and carp spine x-secs.  I don't think I would want to give away all of the x-secs and bones, but I would be 

open to creating images from them.

Monona – Research

blue sucker, brook trout, brown 

trout, shovelnose sturgeon All listed in 14

Escanaba L - Research walleye Images yes                    hard structures maybe

Wautoma muskellunge I have some images of known age structures for Musky.

Bayfield salmonids, coregonids Lake Superior - salmonids, coregonids

Hayward muskellunge Muskellunge cleithra

Mercer I have some walleye spine sections and sturgeon fin sections saved. All others are scale impressions.

Rhinelander walleye Images - see above.

Woodruff – Treaty walleye, muskellunge walleyes, muskies

Janesville Many scales of various species, some dorsal walleye spine sections.

Shawano

brown trout, largemouth bass, 

walleye Will provide future information from aforementioned waterbodies with marked fish.

Sturtevant muskellunge Musky in Geneva Lake - Initial stocking in 2010

Black River Falls Any warmwater species I have from past years in Black River Falls area

Antigo

brook, brown, and rainbow trout;  walleye, northern pike, muskellunge  largemouth and smallmouth bass  black 

crappie, bluegill, yellow perch, pumpkinseed, rock bass, white crappie

Milwaukee Yellow Perch

Peshtigo

Whatever is needed / whatever we could collect.  Yellow perch - Green Bay  Brown trout - Green Bay  Northern 

pike - Green Bay  Walleye - Green Bay

Sturgeon Bay Lake whitefish, bloater chub, walleye, smallmouth bass, lake trout from Lake Michigan/Green Bay

Wausau NP,  SMB,  LMB,  WAL  structure, images available
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Office Opportunity Funding

Fitchburg

we could do this using anglers returning hard to census species like 

SMB       we routinely collect HUNDREDS of catfish each spring     

will mark and recap carp in Cherokee Lake in 2011: voucher otoliths 

at that time     We want to pit tag northern pike as well - especially 

for determination of NR versus stocked component of population 

..however the age piece would be necessary since l. mendota is 

managed as 1 of a very few "trophy" pike waters statewide.

minimal $ - likely can fit into work planning or with very nominal supprt for 

structure prep..if each DNR region set upa PO with the lab we could pool the $ 

and fund several priorities annually

Green Bay

We regularly encounter age 1 walleyes as part of our fall index 

electrofishing and are planning to continue to floy tag this fish.   As 

well as continuing to stock yearling muskellunge with PIT Tags.  In 

Green Bay as well as the GLS musky brood lakes. Money to buy additional floy/PIT tags.

Oshkosh

1) When we start stocking muskellunge in Lake Butte des Mortes 

again use distinct clips

1) Fish have been clipped in past, just need a distinct clip and then funds to set 

fyke nets or commercial seine to collect fish

Waukesha

Pit tagged spring yearling musky to be stocked in Okauchee and 

Pewaukee Lakes starting spring 2011.  Private stocking of EG walleye Unknown

Poynette

1)Could PIT Tag Naturally Reproduced YOY Walleyes and Saugers 

from Lake Wisconsin and Wisconsin River.    2)Could PIT Tag 

Accelerated Growth Walleyes that are stocked from a WDNR 

Cooperative Rearing Facility into Lake Delton.

1) Cost of PIT Tag and Injectors.    2) One Night of Boom Shocker Surveying and 

PIT Tags and Injectors.

Prairie du Chien

So far, it has been very difficult to obtain age 0 or 1+ SNS due to 

gear bias or either habitat preference of juvenile SNS.

Spooner

We have a handful of lakes in the new bass/walleye "study" that are 

scheduled to be getting extended growth walleyes stocked in 

upcoming yrs.  Could PITs be implanted?  I'm sure we'll be sampling 

those lakes frequently.  There is a fair number of sturg being stocked 

in local river systems here....are they getting PITs?  I think a fair 

percentage are.

We already have a couple of PIT tag readers.....but, cost of tags and employee 

time.  How about increasing sampling in an effort to obtain more samples?

Monona – Research

We have been tagging lots of fish in the Lower Wisconsin and 

sampling their regularly - handle many known age 0 and 1 walleye 

and sauger also.  Age validation work ongoing for known age-0/age-

1 in several trout streams.  Handle many age-0/age-1 SMB in surveys 

- could be batch marked.

Costs of tagging or marking apparatus, plus any processing needed to detect 

mark.  Can't determine exact costs without knowing scope and type of marking.

Escanaba L - Research Escanaba L

Barron

Could put OTC marked stocked small walleye fingerlings into a select 

lake and follow that your class through system or put pit-tags in 

stcoked large fingerling northern pike, musky or walleye and 

document growth over time.

Funding would  be needed to purchase pit-tags.  That is probably the most costly 

and limiting factor.

Bayfield None at this time  Potentially stocked lake trout, brown trout None

Mercer none on a regular schedule pit tags and hatchery time for sturgeon

Rhinelander

Most stocked walleye are currently OTC-marked, but there is no year-

specific mark.  Difficult to deal with small fingerlings, but it would be 

possible to fin clip or otherwise mark large fingerling walleye if we 

ever get any.  There was also talk of PIT tagging stocked 

muskellunge, but not happening to date.    It would also be possible 

to mark age-0 walleye in fall surveys, but we should pick a few lakes 

rather than doing it routinely. Mainly time, cost of PIT tags if used.

Woodruff – Treaty

Treaty goes back to trend lakes every three years. We could 

permanently mark fish at a young age. none. just need to convince the sup's

Janesville

We have floy-tagged legal-sized and larger walleyes in the Rock 

River system for many years with a 4-10% return rate. If fall YOY 

walleyes could be permenantly marked and later identified, that 

might be an opportunity. Unknown.

Shawano

Marion Pond -  Bass and NPike  Shawano - Walleye  LWolf River - 

Brown Trout

Funding to conduct annual collection and processing of structures.    48 FTE hours  

48 LTE hours  $500 S-line to cover mileage and processing supplies

Sturtevant

Musky in Geneva Lake.

Project to conduct spring fyke net and electrofishing surveys every 5 years and 

annual fall electrofishing surveys.

Antigo brook, brown, and rainbow trout in area streams need project money to purchase tags and equipment and to do survey work

Milwaukee

Have stocked walleye with year-specific fin clip in the Milwaukee 

River.  Some clips maybe mixed up! Marginal support for field work and some processing time.

Peshtigo

Coded-wire tags for Great Lakes stocked salmonids

Funding for purchasing auto-marking trailers is complete. Funding for additional 

staff to operate trailers, collect and process samples is unknown.

Sturgeon Bay

Lake trout in various areas of Lake Michigan.  Walleye in Green Bay 

waters of Door County.

No funding likely needed for field collection but some if sample processing is 

required.

Wausau

Probably some on the WI. River.    Would like to pit tag some 

musky. 2000-3000$


image23.emf
Response

Percent 

Response

Count

yes 35% 13

no 65% 24
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Comments:

we would if we actually had estimated ages

previously in walleye , bass, centrachids from all spring samples. We intend to do this with carp and muskellunge

Bluegill, Black Crappie, 5-15%

Walleye 5 fish per 1/2 inch group  Muskellunge, all cleithra

Most of my biologists are not back-calculating length at age.  (Some are not even using an age-length key when 

they DO calculate length at age without back-calculating.)  I would like them to begin performing at least one-

year back-calculations for some species in order to assess what Bill Ricker called true growth, allowing us to plot 

annual length increment (Y-axis) as a function of back-calculated initial length (X-axis) at the start of the previous 

growing season.  THAT is a measure of growth.  Length-at-age may be correlated with growth, but it's really just 

an age-structure parameter.

have done back-calcs on a limited basis.  it's not a routine thing.

SMB 100%; other species variable, depending on precision of ages obtained, but usually 50%

lake trout, coregonids, smallmouth bass; ~25%`

Only recently, LMB, Chippewa Flowage

I've done it a few times on bluegill where I wanted to know if growth rate changed due to management.  ~4 

times in last 7 years.  Database doesn't have a good way to handle back-calc.

When scales were our only ageing structure, we routinely back-calculated most, if not all.

Not currently but anticipate doing so with lake whitefish and smallmouth bass

Too hard from spines.  And the panfish sample is not worth the time
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Other Answers:

to prove fellow employees wrong!

I am NOT a huge fan of age/growth, especially for regualtions decision making as currently practiced. It does not 

matter how long it takes to get to some identified size objective, provided the fish population is capable of getting 

there. Growth rate as criteria not as useful as size structure. Yet there are standard growth criteria recognized 

and stated for many species/regulations strategies. Not so for size structure. This limits manager's access to 

alternative, objectives-tailored rules/regulations. Given the acknowledged slow growth for SMB in Chequamegon 

Bay, we would never have chosen a 22" minimum. Yet the regulation is acknowledged successful, based on 

preservation of historical size structure.
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Response

Percent 

Response

Count

yes 89% 32

no 11% 4
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Office Structure Inventory

Montello mostly scales in envelopes, largemouth, panfish northern pike and walleye

Fitchburg

in scale envelopes, by lake , by year,  in a wooden drawer unit kept in pitiful cold storage ( up in the rafters of a 

stone garage)     otoliths are mounted on slides kept in a file indoors

Dodgeville envelope, out of light, channel catfish, bluegill, bass species, crappie

Eau Claire stored in envelopes for many years

Horicon

Scales and spines are placed in their original scale envelopes and boxed for storage.  Probably 20+ years of 

archived scales of various warmwater species (walleye, bluegill, white and black crappie, LMB, SMB, yellow perch, 

Park Falls Stored in boxes and/or totes in shop attic. Dating back to 1970's. Panfish,musky,LMB,SMB.

Green Bay

There is a large archive of walleye scales that were collected from the lower bay and Fox River from the 80's and 

90's.  They are in scale envelopes in cold storage.    The musky cleithra are in large envelopes in my cubicle.

Oshkosh

Walleye structures - some are already sectioned and otoliths are being stored in vials, spines in sample cards  

Sauger - past few years, structures are whole  Sturgeon - young fish are in cold storage, not sure how older fish 

are being stored  Muskellunge - have been give to FAC

Hayward

This is HIGHLY variable.  They were NOT archived in Hayward until recently (last couple years).  They ARE 

archived in Mercer and Park Falls, but we're talking about scales or spine sections in envelopes, with very little 

consistency in storage location or organization.

Prairie du Chien

Spine samples are stored in scale envelopes, packaged in boxes, and stored in an empty office.  Samples are 5-10 

years old.

Spooner

I save every age structure we have taken in last 9 yrs, just simply boxed and labelled, stored in basement.  Very 

little of the stuff done before I started here was saved.

Woodruff

Scale samples in scale envelopes in files. Mostly walleye, largemouth, smallmouth, musky, bluegill, black crappie, 

northern pike.

Spooner - Research Scales in scale env. and redhorse structures in pastic containers

Monona – Research All saved, by species, year, location, in special archive area

Escanaba L - Research Scale envelopes in plastic or wooden boxes since 1950 or so;

Barron Pretty much have all aged structures in house still in age envelopes dating back to 2003 and some period in the 

Bayfield Scale envelopes, some in vials, forever, all

Mercer some walleye spine sections and sturgeon fin sections for the last 10 years or so.

Rhinelander

Most samples are processed and stored at Woodruff.  I have about 8 years of samples in large envelopes in my 

office, getting to the point where I need to do something with them.

Woodruff – Treaty we have scale and spine samples stored in file cabinets from the 70's on.

Baldwin

samples are stored in standard scale envelopes, bagged or boxed and shelved.    species and structures:walleye 

scales and spine sections, bluegill scales, bass scales and spine sections, musky scales, northern pike scales, 

shovelnose sturgeon fin ray sections.    various scales and spines dating back to 1993 are shelved.  Others may 

exist in storage somewhere

Spooner - Treaty

enveloped, bagged, boxed  15 yrs worth...approx 20 000  walleye, LMB, SMB, MU, NP---dorsal spines, pec fins 

(sections)

Janesville Boxes of scales in envelopes dating back to the 80's. Mostly centrarchids, but also walleye, perch, northern pike.

Shawano

Scales, Spines and Otoliths (more recent)  in envelopes 1990s to present.  Species include:  Walleye (spines)  

NPike (scales and fin rays; some cliethrum)  Muskellunge (mainly scales)  Largemouth Bass (scales and spines)  

Bluegill (scales and some otolith)  B. Crappie (scales and some otolith)  Pumpkinseed (scales)  Y. Perch (scales 

and some anal fin spines)  Flathead Catfish (pectoral spine, otolith and some   Channel Catfish  Brook Trout

Sturtevant Stored in scale envelopes.  10 plus years.  Largemouth bass, walleye, panfish, northern pike.

Black River Falls

in scale envelopes - we have most of what has been collected in the last 8 - 10 years in this area, warmwater 

gamefish and panfish from this area.

Antigo we have decades of scale samples taken from lake surveys (typical lake species); stored in scale envelopes

Milwaukee

Perch spine sectioned glued to glass slide stored in scale envelopes approx 9 years of survey.  More than ten 

consecutive years.  Spine sections of yellow perch are superglued on slides and saved in the scale envelop.

Peshtigo

In envelopes / boxes; unorganized and undocumented; all species collected during comprehensive surveys. 

Yellow perch - late 1970's until present. Cut spine sections and remaining anal fin rays or scales inside of scale 

envelopes. Approximately 3000+ samples for each year are archived in cold storage garage.     White perch - 

early 2000's until present. Scales inside of envelopes. Approximately 50-100 samples for each year are archived in 

Sturgeon Bay

Lake whitefish: scales, fins, otoliths annually back to approximately 1968.  Fins and otoliths collected only in last 

several years.  Bloater chub: Scales annually 1980 - 2000.  Otoliths annually since 2000.  Lake trout: scales 

annually since 1974.  Started with primarily otoliths in 1998.   Walleye:  Spines in various years since 2000.  

Smallmouth bass: scales in various years since 1995    Note: These are approximate dates.  Actaul number of 

samples is generally uncertain but numbers are substantial.

Wausau

Stored in envelopes    Have samples of spines from about 5-6 years of various species    LMB, SMB, WAE, Catfish, 

NP, Mus.
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Percent 

Response

Count

yes 25% 9

no 75% 27
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Equipment:

$5,000.00 Olympus SZX7 microscope. Infinity II camera with Infinity Capture & Analyze software. Just got the 

equipment in 2009 for the Upper Chippewa Basin and learning how to use it.

But we are in the process of purchasing a Microscope with a digital camera.  A Olympus SZX7 with a DP71 

We have very good imaging equipment.  Olympus DP71 camera, software to image is DP controller and DP 

manager.  We also have image pro software as well

Beginning in 2010, growth patterns are being interpreted by using an Olympus SZX7 microscope and Infinity 

Analyze 5.0.2 software, which allows measurement, annotation and electronic storage of high-quality images that 

document the estimated locations of annuli, which are then converted by direct proportion to back-calculated 

lengths at all ages for all fish in the sample.  Annotated images of largemouth and smallmouth bass from the 

Chippewa Flowage are available as bitmap files to anyone who wishes to verify interpretations.

New (2010) set up, all Nikon  Scope SMZ1000  Camera DS-Fi1  Software - NIS elements

The scope we use for OTC has a camera attachment, but no camera.

Olympus SZX7 stereoscope and SZX2 LED transmitted light stand (brightfield, darkfield, and oblique modes), 

Olympus DP72 camera w/ software (Cell Sens standard), 150 watt fiberoptic illuminator.

Software - Image pro  Scope - Olympus SZX7  Camera - ?

Leica M165 dissecting scope; Leica 5MP digital camera; Image Pro Express

We have an infinity camera on an Olympus dissecting microscope.   We use the software that came with the 
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Trout and muskellunge growth, mortality, and recruitment

not sure what is being asked but if ages and populationsa re more carefullly quantified, it is reasonable to 

assume that some significant regulatory changes might be made ( panfish limits) and shallow lakes 

mangement efforts made ( eg: carp removal and population recruitment overfishing efforts )

Carp otolith work, getting proper age estimates for this species to aid in control/management programs.

I think answering the question of even if scales are less precise are they precise enough in common and 

highly exploited species like largemouth bass and bluegill that we can still get reliable estimates using scale 

ages and catch curves for total mortality.

How do we collect age structures from larger fish on smaller waterbodies without upsetting the general 

public?   What impacts does potential aging error have on different management applications (somatic 

growth, mortality, etc)?  How many age estimates, and from what length classes, are required to accurately 

assess a population?  Can we develop a uniform method of age estimation, specifically what are different 

readers calling annuli?

age at maturity of walleye by gender.

Yes.  In northern Wisconsin lakes, how many years can we protect black crappie with any combination of 

length/bag limit before natural mortality of protected fish becomes unacceptably high?  Answering this 

question is only possible of we obtain ACCURATE age (and some exploitation) data from several black 

crappie populations frequently enough to estimate total mortality.  Black crappie are the second most 

important species to angling stakeholders who live in the Upper Chippewa Basin.  We need to know how 

long we can protect them before we lose them to natural mortality.

1) Scales clearly underestimate older ages.  What is the age at which scales become unreliable for the major 

sport and panfish species.  Is it the age at maturity or an older age?  2) Spines/rays have become the 

prefered methods for walleyes and other larger gamefish.  Are these accurate at older ages?  What is the 

most accurate structure for older gamefish and long-lived non-game species?

Choosing the most accurate structure  Validating age structures

Ultimate age of muskellunge and other long-lived trophy species in exploited versus non-exploited 

conditions. Way more management useful that rate of growth.     Positively document suspected age bottle-

necking of "stunted" LMB (under existing 14" minimum). Size bottle-necking has already been conclusively 

demonstrated in many waters.

I've heard different opinions on the utility of bass spines.  Should validate or at least compare spines, scales, 

otoliths on bass.    It would be useful to have a technical guidance document on structures, preparation and 

age estimation for common species, including some idea of how reliable the structure is for different 

sizes/ages.  (Like perhaps a walleye scale is 90% accurate to age 6, spine to age 12 and otolith to age 47.

Growth rates and longevity of wild versus stocked trout.

Need to clearly define what structure would best fit for what species.  Then people don't need to waste time 

reinveting the wheel.  For example, we tested various structures for Lake Michigan yellow perch and 

determined that anal spine would work the best.

Accurate age estimation for bass and walleye populations should be a priority where slot limits are being 

evaluated.  Is there a way to accurately age older northern pike by collecting structures non-lethally?

Because of considerably slower growth in species such as lake whitefish and bloater chubs, accurate age 

estimation has become increasingly difficult prompting the change in structures used.  However, important 

management decisions (commercial quotas and sport harvest levels) are made using this information, 

especially for lake whitefish, thus necessitating the most accurate information possible.  We have 

independently tried to look at acurracy and precision of various structures for lake whitefish but further 

evaluations for corroboration or validation would be important and very worthwhile.

The biggest outstanding question I have concerns the use of northern pike and musky fin rays.   How 

accurate are they for age determination?  We have never done an otolith comparison study for them and 

many questions have been raised in our samples.  When using our old information and the age averages in 

the statewide database there are discrepancies when used against fin ray information.   I sometimes think 

for fish like the NP and Mus.  the scale ages that are used for the statewide averages are questionable
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I would like to send my aging structures to the fish aging lab for age estimation.

Thank YOU ! This is a great step forward!

I am availabe for further discussion if need be.  I am currently working on my master's degree and have 

worked a lot over the last 3.5 years with different structures from various fish species.  I am mostly 

interested in what impacts aging error has on the percieved population dynamics of the fishery and the 

practical applications of age estimates.

I think we should be looking at how to utilize genetics in ageing.  More known age fish are needed, more 

marking should be done of our large fingerling stocking.

I think the most valuable (and difficult) function of the FAC will be to empower WDNR field biologists with 

the knowledge, skill, equipment, and software needed to perform, document, and report professional 

analyses of fish age and growth.  For now, it's all about training.  We are WAY behind.

I think scale ageing is over-rated in its importance in that more samples are taken and aged than need be. 

For walleyes and bass in most management implications in our area if fish in the 14 - 16 inch range are aged 

that is all that is needed. Ageing fish under this length is a waste of time in most cases because the general 

growth rate has been determined from the 14 -16 inch fish. There are specific instances such as separating 

fall fingerlings and yearlings, but when determining general growth rates we do not need scales from all 

length groups. Older fish are harder to age accurately and in most situations it doesn't matter if that walleye 

is 10 years old or 15. I would say this is generally true for most species- we just need to adjust the length 

groups accordingly for each species.

In general, I am suspicious of centralization. It tends to take decision making power out of the hands of the 

local manager, and does not well serve responsive resource management. Just another brick in the top-

down central control model. Managers have been reduced to high priced data collection technicians by the 

Statewide monitoring program already. Just dutifully collect the data and send it to "real scientists" for 

analysis and policy making decisions.     As a scientist who makes long-term observations and forms 

conclusions based on said observations, I hypothesize that this central-control model does not work to 

accomplish ANY objective. (Except of course, the do-nothing/no change/no controversy, objective).     I am 

doubly suspicious of age-growth, since I think the statistic is over-rated and over-used in fisheries, already. 

Often used as a phony excuse to block innovative regulations scheme. Size structure is infinitely more 

important.       FBP

I take otoliths or cleithra from dead gamefish when I can (contaminants samples, VHS samples, angler-

caught).  This doesn't amount to many routine samples for most lakes.  We should do more to acquire 

structures from tribal-speared fish.

After aging for over twenty years, and seeing enough known age fish scales, otoliths and spines, my 

conclusion is after 10 years old on walleyes, it is a crap shoot regardless of structure used. So why do we 

keep aging these older fish? It can't be done with any precision.

We have followed through the same year-class for a long-time and very confident about spine aging for 

yellow perch. We would be willing to cooperate and assist if there is going to be a workshop similar to 2006.

We will be happy to help our with our samples if needed.   They are soon to be more organized I hope.
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Montello Hayward Bayfield Mishicot

Fitchburg Poynette Hayward Black River Falls

Dodgeville Prairie du Chien Mercer Antigo

Eau Claire Spooner Rhinelander Milwaukee
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Park Falls Spooner - Research Baldwin Sturgeon Bay

Oshkosh - Research Monona – Research Spooner - Treaty Wausau
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Response Percent Response Count

Fisheries Supervisor 5% 2

Fisheries Biologist 39% 15

Fisheries Technician 37% 14

Fisheries Biologist and Technician combined 11% 4

Fisheries Researcher 5% 2

Natural Resources Research Technician 3% 1
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Response

Percent 

Response Count

Never 0% 0

Sometimes 55% 21

Always 45% 17


