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President’ s report on the Middle Fork of the Feather: The b attle  lines are
drawn. Plumas County, the State Department of Fish and Game, and the State 
Department of Water Resources recently filed  su it against the State Water 
Rights Board. The San Francisco Bay Area Chapter of Trout Unlimited, with 
the Sierra Club, has filed  a p etitio n  to the court in Plumas County to  appear 
in th is action under a legal doctrine known as ’’amicus curiae” (friend of the 
co u rt). The p etitio n  has been approved by the court, and our b rief is  being 
prepared. This most lik ely  w ill delay the hearings before the Federal Power 
Commission, but your le t te rs  to the FPC, Senators and Congressmen s t i l l  are 
in^Brder. More le t te rs  w ill be needed la t e r .

Points to  remember about the Middle Fork:

This riv er has been proposed for inclusion in both State and Federal Wild 
River Plans.

Oroville Dam, now under construction, w ill back up ample irrig a tio n  water in 
the huge Oroville Reservoir. Water from the Middle Fork Project (known as 
Project No. 2134 to  the agencies) re a lly  is  not needed, but the prime reason 
the p roject is  being pushed by the rice  farmers of the Richvale Irrig atio n  
D istric t is  th at P roject 2134 water w ill be cheaper than that from the Oro­
v ille  Reservoir.

Power generated by the project w ill be expensive and w ill be sold to lower 
the cost of the water. Hydroelectric plants are used prim arily to  generate 
’’peaking power” -  power when i t  is  needed a t times of greatest demand. Many 
such plants are now in operation, but the bulk of the power (known as the 
"base load”) comes from other sources, mostly steam generators. Thermonu­
clear power now is  being produped a t competitive co st. While thermonuclear 
plants have not yet been adapted to  supply peaking power, th is should not be 
an insurmountable engineering^problem. I f  and when th is  is  done, i t  w ill 
make hydroelectric dams obsolete. With seawater conversion perhaps no dams 
w ill be necessary -  we hope.

Most important, the beautiful unspoiled canyon, including essen tial deer 
range, and 40 miles of one of the W est's la s t  free-flowing native trout 
streams w ill be annihilated.

In summary, the project is  not in the public in te re s t. I f  th is  stream goes, 
i t  goes forever, and is  lo s t to untold future generations.

Andre M. Puyans, National Director 
President, San Francisco Bay Area

AMP/ds Chapter of Trout Unlimited
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On May 25th, the State Senate Committee on Natural Resources held a hearing 
on Assembly Concurrent Resolution No.. 31 rela tiv e  to  a study of the designa­
tion of the Middle Fork of the Feather.as a wild r iv e r . SFBATU went on re ­
cord as favoring th is  resolution.

On the same day the State Assembly adopted a resolution asking for a study 
on preserving the Middle Fork of the Feather as a wild r iv e r . (HR 
Assemblywoman Pauline Davis).

On April 19th, SFBATU held i t s  f i r s t  annual general meeting a t the Press Club 
in San Francisco. The guest speaker was Dr. Alex Calhoun, Chief of the Branch 
of Inland Fisheries, California Department of Fish and Game. Dr. Calhoun, 
with color slid es,g rap h ically  illu s tra te d  the damage to  streams from poor 
fo rest p ra ctice s . I t  made you want to  cry . I t  was pointed out, th at "trout 
fishermen and conservationists do not attend meetings of the D istric t Forest 
P ractices Committees when they meet in each of the four sta te  d is t r ic ts .
(Why not? Apathy? Ignorance? Ed .) I t  is  true th at these committees are 
"industry oriented", nevertheless, they are public servants and w ill lis te n  
to you -  and you -  and you -  i f  you w ill make yourselves heard. ( I t  is  ex­
pected th at our newly formed Forest P ractices  Committee w ill see th at a re ­
presentative from TU attends each of these meetings. Ed.)

Fish and Game Department representatives met with each of the four Forest 
P ractices Committees recently and asked for sp ecific  measures to prevent 
stream damage. Dr. Calhoun told us about these recommendations, and the fo l­
lowing resolution was passed by the membership on the spots

WHEREAS, I t  is  the policy of the San Francisco Bay Area Chapter of Trout Un­
limited to  immediately strengthen the C alifornia Forest P ractices Act to pre­
vent further damage to  trout and steelhead fish eries  through s ilta tio n , stream 
blockage, and destructive logging p ractices on private timberlands and to  place 
d ire ct resp onsib ility  on private landowners for protection of streams and 
watersheds; and

WHEREAS, The California Department of Fish and Game shares Trout Unlimited’ s 
concern with e ffe c ts  of destructive logging p ractices  on tro u t, steelhead, 
and salmon habitat in the Redwood Forest D is tr ic t , the Coast Range, Pine and 
Fir Forest D is tr ic t, and the North and South Sierra Pine Forest D istric ts , and

WHEREAS, The C alifornia Department of Fish and Game has new recommended amend­
ments to Forest P ractices Rules, requiring construction of more water breaks 
on tra c to r  roads, tra c to r  skid t r a i l s ,  and abandoned logging truck roads; 
callin g  for establishment of a protective s trip  of a t le a s t 50-fe e t along 
margins of a l l  permanently flowing streams, and removal of logs away from 
streams by cable; and lim iting the number of stream bed crossings for timber 
operations and prohibiting use of stream beds or portions of stream beds as 
roadways, logging skid t r a i l s  or log landings; now, therefore, be i t

RESOLVED, That the San Francisco Bay Area Chapter of Trout Unlimited commends 
the California Department of Fish and Game for th eir awareness and diligence 
in protecting C alifornia’ s streams and watersheds against further damage from 
destructive logging p ractices; and, be i t
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FURTHER RESOLVED, That the San Francisco Bay Area Chapter of Trout Unlimited 
o ff ic ia lly  endorses these proposed amendments and additions to  the Forest 
P ractices Rules and urges the California Division of Forestry to adopt and 
enforce the proposed new amendments and additions to the Forest Practices  
Rules as soon as possible to  protect wild trou t, steelhead, and salmon fish ­
eries of C alifornia.

Dr. Calhoun also discussed the catchable trout program and stated that i t  is  
hero to stay . He said th at the natural wild trout habitat for improvement in 
California is  th at of the steelhead. (Hooray! We*re for th a t. Ed.)

Finally, Dr. Calhoun congratulated SFBATU on i t s  policy and resolution on 
fo rest p ractices and stated th at th is  is  the f i r s t  time the department has 
had th is  kind of support.

President Andy Puyans announced the goals for 1966 for Trout Unlimited in 
C alifornia. 1 . 1,000 members. 2. New Chapters in each of the five Fish
and Game D is tr ic ts . 3» Active committees and member particip ation  in pro­
je c ts .

MEMBERSHIP: We have almost 600 members in th is  chapterJ

Wb must have more. Write Trout Unlimited, P.O. Box 2046, Custom House, San 
Francisco, for brochures and applications. Also copies of our Policy for 
California, which are available in limited quantity. This te l l s  exactly  what 
we are shooting fo r.

The trou t season is  on. You w ill be seeing your old friends and making new 
ones on the streams. SIGN *EM UP. Carry the lite ra tu re  with you and spread 
the word.

MEMBERSHIP RENEWAL: We have now been in existence for one year. I t  is  v i­
ta l ly  important that a l l  memberships are renewed. In order to remain active  
and effectiv e , we must re ta in  our old members as well as gain new one.
Please do not f a i l  to  renew your membership.

NEW CHAPTERS: are under way in Burney and Los Angeles. Some of our d irectors  
have traveled to  both c itie s  and devoted much time and e ffo rt. We hope to  
have other chapters started in California soon.

TWO NEW COMMITTEES have been appointed -  the Forest P ractices Committee, with 
Phil Berry as chairman, and the Water Resources Committee, with Andy Gumpertz, 
chairman.
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RUSSIAN RIVER: We have been studying a gravel mining project which is  planned 
for the lower Russian River by the Utah Construction Company. So fa r , we have 
been unable to obtain the entire story, but we shall keep you informed and 
propose appropriate action when we learn more about i t .

Also, we learned th at the Russian is  being polluted from sewage and industrial 
wastes dumped into Mark West Creek a t  Santa Rosa and entering the riv er just 
above Mirabel Parkl More about th is  as soon as we get the information.

BY-LAWS: The following amendments to  the by-laws were made a t the April 19th 
meeting: A rticle V. Section 1, (1 s t Sentence). The Executive Officers of 
the Chapter shall be a President, Vice-President, Secretary, and Secretary- 
Treasurer, a l l  of whom sh all be members of the Board of D irectors, Relative 
to th is amendment, Richard H. May of Daly City and Joseph Paul of San Fran­
cisco were elected by the Board of Directors to  serve in the posts of Secre­
tary-Treasurer, and Secretary, resp ectively .

Section V was revised to  require two o ffice rs ’ signatures on a l l  checks.

On April 11th, a t the in vitation  of Charlie Selover, some of our SFBATU 
directors met with o fficers  of Fly Fishermen for Conservation, of Fresno, and 
California Fly Fishermen, Unlimited, of Sacramento. We met in Sacramento, 
informally, and discussed our common in terests  and goals. I t  was agreed th at 
there are areas in which our groups can work together toward common objectives 
and that we should maintain lia iso n  to th is  e f fe c t . The meeting served as an 
introduction in which we had the opportunity to  become acquainted with these 
tru ly  dedicated anglers. Further meetings should be held.

Here are the resu lts of the questionnaires handed out a t the Trout Unlimited 
Booth a t the San Francisco Sport and Boat Show la s t  February.

1 . Are you a trout or steelhead fisherman? Yes 4-25 No 0

2, Do you feel that California trou t fishing is  a l l  
i t  should be? Yes 21 No kok

3. As a trou t fisherman, are you-concerned about the 
future of trout fishing? Yes 21 No 3

k. There w ill be approximately 2 million licensed  
fishermen on California trout waters th is season. 
With 4 million projected for 1980, do you fe e l  
that trou t fishing is  in jeopardy? Yes No 12

5. Which would you rather catch?
A. Hatchery Reared Trout?
B. Wild Bred Trout? A. 9 B. kl6
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6. Would you favor a balanced program of quality  
trou t fishing over the current policy of put- 
and-take fishing for planted fish?

7. ... Regarding such a balanced program, the Depart­
ment of Fish and Game agrees in principle but 
needs popular support. As an individual trout 
fisherman, would you support a balanced trou t 
program?

8. Do you agree with the California le g is la to r  who 
was recently  quoted as statin g th at sportsmen 
are "gutless", "disorganized", and an "Unim­
portant voting bloc"?

9» Do you believe th at i f  tro u t fishermen were 
to  organize as a p o lit ic a lly  powerful group, 
they could bring about needed change?

Speak for i t s e lf ?

Yes > 1 7  No 8

Yes 421 No 4

Yes 99 No 297 
Not answered 29

Yes 401 No 24

April 7th we were in itia ted  into the wondrous ways of government in Sacramento 
when we attended the meeting of the Assembly Interim Committee on Conserva­
tion and W ildlife in the s ta te  cap ita l building. The purpose of the meeting 
was to  hold hearings on the Proposed C alifornia Fish and W ildlife Plan -  the 
huge five volume compendium, which contains many of the features of our 10 
point policy for tro u t. Strong words were uttered by such diverse groups as 
the Mohair Association, the Humane Society, the Konocti Rod and Gun Club, e t c , ,  
e tc , (31 groups in a l l ) ,  but we managed to  get our 10 point program into the 
minutes,

Walter Shannon, head of the Fish and Game Department, spoke of recent changes 
in the Plan: Pertaining to  tro u t, he stated th at the department plans to  
u tiliz e  e lectron ic data processing in trou t management, (We hope to  learn  
more of th is , Ed.) He said the Plan s t i l l  requires study and altera tio n , 
but much is  an extension of old existin g  regulations and plans. The Plan 
w ill require fin al approval by the State Office of Planning and must go 
through the leg isla tu re , the governor, and the Commission -  not necessarily  
in that order, (There w ill be many hurdles along the way before i t  goes into  
e ffe c t, and i t  could be chopped to  pieces, E d .).

Henry Clineschmidt, a Fish and Game Commissioner, stated that items in the 
plan which are of immediate pertinence w ill be considered f i r s t  by the Com­
mission, and th at the Commission w ill try  to  hold meetings in the areas con­
cerned with sp ecific  problems. (Trout Unlimited must be on the mailing l i s t  
of the Commission in order to  get on the agenda of these meetings. I t  is  im­
perative th at we are represented. E d .).

Walt Radke, bless his heart, gave us a good plug in the April 25th San
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Francisco Examiner -  printed the 10 point policy en to to . Thank you, Mr. Radkei

Thanks also to the Tioga Construction Company for donating an Address-o-graph 
machine to  the chapter. This was indeed generous and is  greatly appreciated.

SFBATU gave a no-host cocktail-reception a t the Fairmont Hotel on June 8th, 
in honor of Ms. Charles C. R itz . The world-famed Parisian angler, author, 
and hotelier charmed the many guests with a ta lk  and demonstration of his 
"high speed-high lin e" fly -castin g  technique. The technique is  especially  
useful in teaching beginners. Helpful points for beginners from Ms. Ritz: 
stand a t about 45 degrees with the righ t foot back instead of facing forward -  
so the head can be turned back to watch the backcast; watch the back-cast, 
until the correct timing can be learned; keep the back-cast high; keep the 
l e f t  hand (holding the lin e ), low and away by the hip -  rather than near the 
re e l. This gives speed to  the lin e .

Ms. Ritz graphically demonstrated the w rist, arm, and elbow casting motions 
by using a series of small lig h ts  extending from shoulder to rod -tip . All 
in a l l ,  a memorable and enjoyable evening with a most remarkable man.

Many thanks to  Jon Tarantino, the W illie Mays of tournament casting, for a r ­
ranging th is gala a f fa ir .

Miking some German processed leader m aterial along with domestic stu ff by 
comparison:

Usually the German is  smaller in diameter in the same weight te s t , more 
b rit tle  and s t i f f e r .  None of the German or American is  absolutely uniform. 
Flies tend to  pop off easier and knots hold less  well with the German.

Here is  a trout leader formula, using the German product, which some of our 
fussier friends tout highly. I t  is  modified a fte r  R itz, the master: 5* of

The la s t  segment is  tied  as a tippet wherever you wish to stop before reaching 
the ligh ter stuff, with tippets from 18" to  as long as 5*. Some prefer a 
heavier butt, (for steelhead we use a 3* butt of U.S.A, .027", 40# .) The 
German mono does not kink as badly as ours when taken off the ree l, but we 
find a small piece of old inner tube handy for rubbing out kinks.

BULLETIN SHEET

Weight Test 20#
6#
4#
4 .4#
3.5#

German
. 018"
. 010"

American
. 021"
. 010"
. 0085"

.008"

.007"
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We realize  th is is  the trout season, that shooting heads are out, double tapers 
are in but the shad are here. Some time ago, one of our friends asked i f  we 
thought there was a need for 25* heads. We had no answer then, but we do now. 
Yes -  especially  with shorter rods. We made up a 26* Dacron head of 2-3  
grains. On a ounce rod i t  casts great. The shorter heads cast a b it
"jerky", but we do not find th is  objectionable. They are much easier to  pick 
up, hence less  tir in g  than the heavy 30' heads on 9* rods. Of course distance 
is  reduced, but we believe we are casting past too many fish  anyhow. We also  
think a floating shooting head is  useful, but fish  are harder to hook, and 
many strik es messed with the f lo a te r .

Two of our better California f ly  fishermen went to  Newfoundland la s t  summer 
for A tlantic salmon and landed 68 fish  in eight days -  not to mention numerous 
searun brookiesl

Incidentally, Newfoundland puts out a booklet with greatly detailed informa­
tion  on each of th e ir  many riv e rs , including reports on every stream for each 
of the past five years. Typical random sample: 1963 report from the Gander 
River: in 1503 rod days anglers took 872 fish  (A tlantic Salmon) with an 

average weight of 4 .7  pounds -  318 were under 4 ; 419 between 4 and 6; 96 be­
tween 6 and 10; 34 between 10 and 15; and 5 over 15» The heaviest weighed 
18 pounds. (Fishing in Newfoundland and Labrador, issued by the Newfoundland 
Tourist Development D ivision .) We had thought A tlantics ran la rg er. They do, 
but not in Newfoundland.

Every fish  is  recorded 1 Would th at we had such d etails  available from our 
California r iv e rs . We could - —

Avid S. Gairdnerian 
P.O. Box 2046 
Custom House
San Francisco, California
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.3  >< Ĉ -gt-1 ¿ t ~r̂ y a  /  _  S/Typ ir- %AA 2.

Y ^ -j/sJcí______ sJL-JLou-ejf
ï>

i/'&i

— g ì ¿~t  Li *vt 11

JO.*. -

^  ^ c,
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THE ST. JOE RIVER CUTTHROAT FISHERY -

A CASE HISTORY OF ANGLER PREFERENCE*

T. C. Bjornn

Leader, Idaho Cooperative Fishery Research Unit 
University of Idaho

INTRODUCTION

Until the early 1970!s many anglers viewed the St. Joe River as a 
stream in northern Idaho with a declining population of native cutthroat 
trout (Salmo ctryki). Stocking larger numbers of catchable rainbow trout 
(Salrno gairdnevi) seemed to be the only way to maintain satisfactory fishing 
and retain the daily bag limit of 15 fish. Angler complaints of the 
reduced abundance and smaller size of the cutthroat led to a pond rearing 
program in an attempt to supplement the native stocks of fish and a 
squawfish removal program to remove a potential predator and source of 
mortality. After initial results, fishery managers decided neither of 
these programs would reverse the decline in abundance of the cutthroat 
population*

Fishery managers had witnessed the virtual elimination of cutthroat 
populations in other large river systems in Idaho and they wondered if 
replacement of the native cutthroat with hatchery rainbow trout was the 
only alternative available for the relative infertile streams of northern 
Idaho. In 1968, they requested personnel of the Idaho Cooperative Fishery 
Research Unit to assess the status of the cutthroat stocks in the St. Joe 
River and determine which management alternatives might be available. In 
this paper, I report on the status of the stocks, the management alternatives 
considered, the preferences of the anglers and the results of the revised 
management program.

STATUS OF THE STOCKS 1969-1970

The St. Joe River originates near the Idaho-Montana border and flows 
nearly 100 miles across the state where it empties into Coeur d’Alene Lake. 
We found three life history - migration patterns in St. Joe River cutthroat 
trout. Nearly all spawning takes place in the tributary streams. One 
type of cutthroat resides in the tributary streams of the river its entire 
life and matures at age 4-6 at 180 to 250 mm in length. A second type of 
cutthroat rears in the tributary streams for 1-3 years before entering the 
river where tney remain until mature at age 4-6 and a length of 250 to 
350 mm. A third type of cutthroat rears in the tributary streams 1-3 
years and then migrates into the river and downstream into Coeur d’Alene 
Lake where they remain until mature at age 4-6 and a length of 300 to 350 mm. 
We are not sure if these three life history - migration patterns represent 
genetically distinct stocks of cutthroat within the St. Joe drainage.
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*Presented to the Western Association of State Game and Fish Commissioners —



In addition to the cutthroat trout, other indigenous fish species 
include the whitefish (Coregonus williamsoni) , squawf isli (Ptychochej/h^ 
oregonensis) , sucker (Catostomus sp.) , and sculp ins sp.) «
introduced species include the brook trout (SalvetiMUS / r j n t ¿) > the 
rainbow trout (Salmo gairdneri) and the yellow perch •
Suckers and squawfish normally inhabited only the lower half of the rivei 
and brook trout were found only in tributaries in the lower end of the 
drainage. Rainbow trout and a few cutthroat-rainbow hybrids were present 
throughout the lower three-fourths of the drainage as long as stocking 
continued. All. but the upper 17 miles of the river was available by road 

access.

After considering a number of techniques, we assessed the abundance 
of fish in the river by counting the number of fish in permanently selected 
transects using snorkelxng gear. A transect consisted of a pool bounded 
on either end by riffles. Because of the low fertility of the St. Joe 
River water, visibility was good and it was not difficult to count all of 

the fish in each transect.

In 1969 and 1970, we counted less than one cutthroat per transect in 
the lower portion of the study area from Avery upstream to Prospector Creek 
(Figure 1 and Table 1). In the river section from Prospector Creek 
upstream to Spruce Tree Campground, we counted approximately five cutthioat 
per transect. In the section of the river upstream from Spruce Tree 
Campground, not accessible by road, we counted 23 cutthroat per transect. 
Rainbow trout ranged up to eighteen fish per transect depending on the 
number stocked and location of release.

In 1968 anglers caught nearly 7,000 fish from the river between 
Avery and Spruce Tree Campground. Cutthroat comprised 46% of the fish 
caught and rainbow the remainder. The catch rate of the anglers in 1968 
was less than one fish per hour.

The mean total length of cutthroat caught from the Avery to Spruce 
Tree section of the river was 188 mm. The avet'age fish caught by the 
anglers was in its third summer of life and its first summer after entering 
the river from the tributaries.

I calculated the annual mortality rate of age III and older cutthroat 
trout from age-frequency data. In the Avery to Spruce Tree section of the 
river with road access, I calculated mortality rates of 72 and 84/ in 
1969 and 1970, respectively. In the river upstream from Spruce Tree 
Campground with access by trail the mortality rates were less (44 and 64% 

for 1969 and 1970).

Although we found few large mature fish to examine, we thought most 
fish matured and spawned for the first time by the time they were 300—350 
mm in length and 4-6 years of age. In 1969 and 1970, only 2.5% of the 
805 fish we measured were larger than 250 mm (10 inches) and less than
0.1 were larger than 325 mm (13 inches).
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Figure 1. Location of the St. Joe River study area showing type of access. The St. Joe River below Prospector 
Creek is under a standard (10 fish bag, no size limit) regulation and is supplementally stocked with 
rainbow trout. Above Prospector Creek, a special (trophy-fish) regulation is in effect which sets a 
3 fish daily bag limit provided each fish in the bag is 13 inches in length or longer.



Table 1. The mean number of trout counted in established transects in the 
St. Joe River from Avery to Ruby Creek. ____ _______________________ ___

Number of
Section of river transects 1969 1970 1971 1972 1973 1974

Standard regulations 
Avery to Prospector Creek 7 0.5

Cutthroat 

0.0 2.0 0.5 0.6 5.2

Special regulations 
Prospector Creek to 
Tree Campground

Spruce
15 4.6 5.8 11.1 11.2 13.9 26.5

Spruce Tree Campground to 
Ruby Creek 6 22.8 22.3 23.5 31.8 30.8 58.8

Rainbow

Standard regulations 
Avery to Prospector Creek 7 3.3 5.3 10.1 10.1 6.4 18.7

Special regulations 
Prospector Cteek to 
Tree Campground

Spruce
15 4.8 17.8 15.6 1.0 1.7 3.2

Spruce Tree Campground to 
Ruby Creek 6 1.3 5.0 0.5 0.2 0.0 0.0

In summary, we concluded that the population of cutthroat trout in the 
upper half of the St. Joe River was relatively small, that the fish were 
harvested soon after entering the river from the tributaries, a large 
portion of the large annual mortality rate was due to angling and that the 
drainage was inadequately seeded because few fish survived long enough to 
mature and spawn the first time. In short, we concluded the cutthroat 
population was being overexploited.

MANAGEMENT ALTERNATIVES

We considered a number of management alternatives but only two 
appeared to be viable in 1970.,

1) Continue the present management policy

a) Bag limit 15 fish (no size limit)
b) Stock catchable size rainbow trout to replace cutthroat

- 4 -



2) Change the management policy - save the cutthroat trout

a) Restrict the harvest to reduce the annual mortality rate

b) Discontinue the stocking of catchable size trout

To maintain the cutthroat trout population in the St, Joe River, 
it was necessary to reduce the mortality rate. The harvest was the only 
portion of the mortality which we could alter, and it was therefore, 
necessary to consider various types of reduced harvest. Since the average 
catch of anglers was less than five fish, the bag limit had to be'sub­
stantially less than five to significantly alter the mortality rate.

We thought the department should discontinue the stocking of hatchery 
trout because of their potential, but unproven, competition-with cutthroat 
and because many anglers could not tell the difference between rainbow 
and cutthroat trout, we could not expect them to selectively harvest only 
the hatchery trout.

PUBLIC PREFERENCE

Once we had assessed the status of the stocks and formulated the 
management alternatives we*had reached the point where a value judgement had 
to be made. Since the fishery resources in the St. Joe River belong to the 
public we reasoned that the public should choose between the management 
alternatives. Our training as fishery scientists did not make us any 
better prepared to make such a value judgement than the average angler.
As fishery scientists, it was our responsibility to determine the biological 
constraints and make sure the public understood the trade-offs associated 
with each alternative under consideration.

To assess public preference for the alternatives, we contacted 
anglers while they were fishing the river and held public meetings in 
communities adjacent to the river. During these contacts we described 
the status of the stocks, the alternatives as we saw them, and the trade­
offs associated with each alternative. We then asked the anglers which 
alternatives they preferred: 1) continue the present management program, 
or 2) change the management program to save the cutthroat trout.

A surprisingly targe percentage (88%) preferred to save the cutthroat 
trout even though the bag limit might be reduced to zero as we explained 
in the trade-offs. Anglers who fished the St. Joe River preferred to catch 
the native cutthroat trout even though they might have to release all the 
fish they catch.

RESULTS OF CHANGE IN MANAGEMENT

As a result of the studies conducted and the preferences expressed 
by the anglers, the Idaho Fish and Game Commission, in 1971, instituted 
regulations on the upper half of the St. Joe River designed to save the
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cutthroat trout population. The bag limit was reduced to three fish, but 
those three fish had to be over 13 inches in length. No fishing with bait 
was allowed because most of the fish caught would be less than 13 inches 
and would have to be returned to the river. The Fish and Game Department 
discontinued the stocking of catchable size rainbow trout in the upper 
half of the river in 1971.

After four years of the special regulations on the St. Joe River 
upstream from Prospector Creek, we counted up to five times more 
cutthroat in the snorkeling transects than during the pre-special regulation 
period of 1969-70 (Table 1). The largest increase in cutthroat abundance 
occurred in the section of river from Prospector Creek to Spruce Tree 
Campground. Prior to the special regulations we counted an average of 
only 5 cutthroat per transect in this section of the river with road 
access compared to 26 cutthroat per transect in 1974. The section of 
the river upstream from Spruce Tree Campground, without road access, 
contained more cutthroat prior to the special regulations (23 per transect) 
than the section with road access, but even there the abundance had 
increased to 59 fish per transect by 1974* The abundance of cutthroat 
in the Avery to Prospector Creek section of the river with standard 
fishing regulations increased to five fish per transect in 1974 compared 
to an average of less than 1 fish per transect in previous years.
Cutthroat saved in the upstream special regulation area probably 
contributed to the increase in abundance in the Avery to Prospector 
Creek section of the river in 1974,

The hatchery rainbow trout virtually disappeared from the St. Joe 
River upstream from Prospector Creek when the Fish and Game Department 
discontinued stocking in 1971 (Table 1). The 15.6 rainbow trout we 
counted in the Prospector Creek to Spruce Tree Campground section of 
the river in 1971 came from trout stocked near the special regulations 
boundary and which had swam upstream into the lower transects of that 
section of the river. The number of rainbow trout counted in the transects 
in the Avery to Prospector Creek section of the river varies each year 
and depends on the number stocked and the location of release.

The mean length of cutthroat caught by anglers and project personnel 
from the upper half of the St. Joe River has increased from 189 mm 
in 1969-70 to 226 mm in 1974 (Table 2). In 1974, 32 percent of the 
cutthroat trout caught by project anglers were larger than 10 inches 
compared to only 3 percent in 1969-70. Fish which exceeded the 13 inch 
minimum size limit comprised 3% of the angler catch in 1974 versus 
0.1% in 1969-70. The slight decrease in mean length in 1974, if real, 
might be the result of the increased abundance of age II and III fish 
in the river in 1974.
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Table 2. Mean total length and sample size of cutthroat trout caught from 
St. Joe River upstream from Avery by anglers (1969-70) and project person­
nel (1971-74).

Number Mean
_Year____________ __________ measured___________ __________length
1969-70 1476 188.5
1971 52 189.1
1972 322 237.9
1973 139 235.4
1974 580 226.3

By 1974 the annual mortality rate calculated from age composition data, 
had decreased to 52% in the section of the river with road access and to 
31% in the section of the river with trail access. In 1969 and 1970 the 
mortality rates in those two areas was 72-84% and 44-64%, respectively 
(Table 3), The increased abundance and size of cutthroat in the St. Joe 
River, directly reflect the reduced mortality rate.

Table 3. Calculated annual mortality rates of age III and older cutthroat 
trout in sections of the upper St. Joe River.___________

Year

Prospector Creek to 
Spruce Tree Campground 

(road access)

Spruce Tree Campground 
to Ruby Creek 
(trail access)

1969 .72 .44
1970 .84 .64
1974 .52 .31

The effect of the special regulation on angler effort, fish caught 
and catch per hour is best illustrated by the data we have on the Gold 
Creek to Spruce Tree Campground section of the upper St. Joe River 
(Table 4). Census boundaries chosen for the 1968 Census do not allow 
us to present completely comparable data for the entire section 
of river under the special regulations. Angler effort decreased in 
1971 when the special regulations were put into effect, but by 1973 
the. number of hours fished had increased to near the pro-1971 level.
Although we did not conduct a census in 1974 there was an obvious 
increase in fishing effort over 1973.

In 1968 anglers caught: and kept 1,800 fish in the Gold Creek to Spruce 
Tree Campground section of the upper St. Joe River. Half of these fish were 
cutthroat trout and the other half were hatchery rainbow trout. A few 
anglers released some of the fish they caught but this would not increase 
the total number of fish caught' by a significant amount. In 1973, even 
with the shortened season by a fire closure, anglers caught 8,100 fish



(four times more than in 1968) but kept only 324 fish (about 1/3 the number 
of cutthroat kept in 1968) (Table 4). In 1973, 99% of the fish caught 
were cutthroat trout compared to only 50% in 1968.

Table 4. The number of hours fished, fish caught, fish kept arid catch 
per hour of anglers fishing the Gold Creek to Spruce Tree Campground 
section of the upper St. Joe River with special regulations starting 
in 1971.

1968 1971 1972 1973-

Hours fished 2,200 600 1,300 1.700
Fish caught 2/ 2/ 3,600 8,100
Fish kept 1,800 60 82 324
Catch per hour 0.82 - 2.77 4.76

1 / 1973 fishine season shortened by a forest fire closure on August 8.
2/ In 1968 a few fish were released but most were caught and kept, 
we did not record the number of fish caught and released.

In 1971

The catch per hour of anglers fishing the Gold Creek to Spruce 
Tree Campground section of the upper St. Joe River in 1968 was less 
than 1 fish per hour (Table 4) . In 1973 the catch rate had increased 
to 4.8 fish per hour and in 1974 the catch rate of project anglers was 
5 fish per hour.

CONCLUSIONS

We concluded from our studies of stock status that the abundance of 
cutthroat trout in the St, Joe River was being reduced in abundance through 
overexploitation. Anglers, when presented the alternatives and trade-offs 
associated with those alternatives, chose to preserve the cutthroat trout 
population. Special regulations designed to reduce the mortality rate 
in the cutthroat population have succeeded in increasing the abundance 
and fishing success. Angler support of the special regulations has 
been enthusiastic even though they were unable to keep most of the fish 
they caught.

We do not expect recovery of the population to full abundance until 
the late 1970’s when off-spring of fish saved in 1971-72 have had a chance 
to spawn and contribute to the population.

Initially we were unsure if the proposed regulations would reduce 
the mortality sufficiently to allow the population to recover. We feared 
that hooking mortality alone might be more than the population could 
withstand. So far a least, the mortality associated with catching and 
releasing cutthroat trout has not been excessive. Once the population 
has fully recovered we anticipate that anglers will want to examine the 
options of retaining the present regulations or liberalizing the 
regulations to allow anglers to keep more fish.

- 8 -
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WILD TROUT MANAGEMENT, AN IDAHO EXPERIENCE

by

T. C. Bjorrrn and T. H. Johnson 
Idaho Cooperative Fishery Research Unit 

University of Idaho 
Moscow, Idaho 83843

In 1970, the Idaho Fish and Game Commission approved a change in the management of the native 
cutthroat trout (Salmo clarki) populations in the upper St. Joe River and Kelly Creek. Anglers wanted to 
halt the decline in the abundance of the native cutthroat trout population and were dissatisfied with the 
catchable-sized rainbow trout (Salmo gairdneri) stocked in the streams to replace the cutthroat. The 
Commission adopted special angling regulations designed to reduce mortality rate in the wild trout popu­
lations and discontinued stocking hatchery reared trout. The cutthroat trout populations responded to 
the reduced angler harvest with an increase in both abundance and mean size.

Prior to 1970 the St. Joe River, Kelly Creek, and the North Fork of the Clearwater River, (which 
served as a control stream), all had the standard statewide angling regulations of a 15 fish bag limit with 
no size restriction and all were stocked with hatchery reared rainbow trout. In 1970, a cateh-and-release 
angling regulation was put into effect for the Kelly Creek drainage. A trophy fish regulation (three fish 
bag, 13-inch minimum size limit) was initiated on the St. Joe River drainage upstream from Prospector 
Creek in 1971. The North Fork of the Clearwater River drainage, upstream from Kelly Forks, had the 
standard angling regulations until 1972, when a three fish bag, no size limit regulation was put into effect.

Personnel of the Idaho Cooperative Fishery Research Unit began studying the fish populations in 
Kelly Creek and the North Fork, and St. Joe rivers in 1969. The initial studies were designed to assess the” 
status of the stocks and determine the reasons for the decline in the abundance of cutthroat trout.

THE WILD FISH STOCKS

The St. Joe River, Kelly Creek, and the North Fork are relatively large streams (400-800 cfs summer 
flow) which originate in the Bitterroot Mountains near the Id aho-Montana border and flow through moun­
tainous, coniferous forested watersheds (Figure 1). We would consider the stream habitat to be in near 
pristine conditions with the exception of some tributary streams with roads located adjacent to the stream. 
We studies 22 miles of Kelly Creek, 23 miles of the upper North Fork of the Clearwater River, and 44 miles 
of the upper St. Joe River. We divided each study stream into sections based upon the presence of roads 
or trails along the stream.

In addition to the native cutthroat trout and the hatchery reared rainbow trout stocked into the 
study streams, mountain whitefish (Prosopium williamsoni), largescale sucker (Catostomus m acrocheilus), 
northern squawfish (Ptychocheilas oregonensis), redside shiner (Richardsonius balteatus), and Dolly Varden 
(Salvelinus malma) were also present in all three study streams. Before 1970, steelhead trout (Salmo 
gairdneri) spawned in the North Fork of the Clearwater drainage, including Kelly Creek, and residual steel- 
head were present in those two streams but not in the St. Joe River. In Kelly Creek, mountain whitefish 
and largescale suckers outnumbered cutthroat trout and in the North Fork, residual steelhead trout also 
outnumbered the cutthroat trout. In the upper St. Joe River, cutthroat trout were the most abundant 
fish species, followed by mountain whitefish.

Cutthroat residing in the study streams have three life history types. Nearly all spawning takes place 
in the tributary streams. One type of cutthroat resides in the tributaries of the study streams its entire 
life and matures at age IV-VI at 7 to 10 inches. The second type of cutthroat spends 1-3 years in the
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Figure X. Map of the St. Joe River, Kelly Creek and the North Fork of the Clearwater 
River study streams in north central Idaho.
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tributary streams before entering the river and remains there until mature at age IV-VI and a length of 
10 to 12 inches. A third type of cutthroat spends 1-3 years in the tributary streams and then migrates 
into the river and downstream into Coeur d’Alene Lake or Dworshak Reservoir, where it remains until 
mature at age IV-VI and a length of 12 to 14 inches. We suspect that these three life history types of 
cutthroat are genetically d^tinct stocks of cutthroat.

In 1969, we began assessing the abundance of cutthroat trout in the rivers by counting the fish in 
permanently established transects using snorkeling gear. A transect consisted of a pool bounded at either 
end by riffles. Because of the low fertility in the study streams, visibility was good and all fish in each 
transect could be counted. In 1969 and 1970, we counted less than one cutthroat per transect in the 
North Fork and Kelly Creek and six to eight cutthroat per transect in the St. Joe River (Figure 2).

Anglers caught nearly 2,000 fish from the upper end of the St. Joe River (1968), 5,500 fish from 
Kelly Creek (1969), and 2,700 fish from the North Fork (1969) (Figure 2). In all three streams, most of 
the fish caught were kept by the anglers. In the St. Joe River, half of the trout caught were hatchery 
rainbow trout and half were cutthroat. In Kelly Creek and the North Fork, most of the trout caught were 
juvenile steelhead trout and only a few were cutthroat.

Cutthroat trout caught from the upper portion of the St. Joe River in 1969-70 averaged 7.4 inches 
while those caught from Kelly Creek averaged 8.7 inches and from the North Fork, 8.5 inches (Figure 3). 
We calculated annual mortality rates of age III and older cutthroat from age-frequency data and found 
that the mortality rates averaged close to 75% in both Kelly Creek and the St. Joe River (Figure 2). In 
1969 and 1970, only 2.5% of the fish we observed from the St. Joe River were larger than 10 inches. 
Of the fish observed from Kelly Creek in 1970, 20% were larger than 10 inches.

After our studies in 1969 and 1970, we concluded that populations of cutthroat trout in the St. Joe 
River and Kelly Creek and the North Fork were relatively small, that fish were harvested soon after enter­
ing the river from the tributaries, and a large portion of the annual mortality was due to angling. Because 
of the large annual mortality rate, few fish survived long enough to become mature and spawn and we 
concluded that the drainages had inadequate numbers of cutthroat fry.

The catch-and-release angling regulations were put into effect on Kelly Creek in 1970 with only mini­
mal public input regarding the change in regulations. Anglers fishing Kelly Creek and the North Fork in 
1969 were asked if they preferred to catch a few large fish or many small fish and the majority stated they 
preferred to catch a few large fish. In addition, we had just completed a statewide survey in 1969 (Gordon, 
Chapman, and Bjornn 1970) in which we found that half of the anglers thought native trout populations 
should be maintained, 60% thought catch-and-release regula tions should be tested, and 49% agreed to try 
fishing in areas with catch-and-release regulations.

Thè trophy fish regulations on the St. Joe River were not put into effect until 1971, after we had an 
opportunity to discuss the status of the stocks and alternatives for future management with anglers fishing 
the St. Joe River. We considered a number of management alternatives for the St. Joe River, but only two 
appeared viable in 1970.

1) Continue the present management policy (bag limit 15 fish, no size limit) and stock 
catchable-sized rainbow trout to replace cutthroat trout.

2) Change the management policy to save cutthroat trout. Restrict harvest to reduce 
the annual mortality rate and discontinue stocking of hatchery reared rainbow trout.

To maintain the cutthroat trout population in the St. Joe River and Kelly Creek, we believed it was 
necessary to reduce the mortality rates. The harvest was the only portion of the mortality rate which we 
could alter. Therefore, it was necessary to consider various types of reduced harvest. Since the average 
catch of anglers was less than five fish, the bag limit had to be substantially less than five to significantly 
alter the mortality rate. We suggested that the Idaho Fish and Game Department discontinue stocking
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hatchery trout because of their potential, but unproven, competition with cutthroat. Many anglers could 
not tell the difference between rainbow and cutthroat trout, thus we could not expect them to selectively 
harvest only hatchery trout.

Once we had assessed the status of the stocks and formulated the management alternatives, we had 
reached the point where value judgments had to be made. We contacted anglers while they were fishing 
the St. Joe River and held public meetings in communities near the river to determine public preference for 
the alternatives. During these contacts, we described the status of the St. Joe River cutthroat stocks, the 
alternatives as we saw them, and the tradeoffs associated with each alternative. We then asked the anglers 
which alternative they preferred: 1) continue the present management program, or 2) change the manage­
ment program to save the cutthroat trout in the St. Joe River.

A suprisingly large percentage (88%) preferred to save the cutthroat trout, even though the bag limit 
might be reduced to zero. Anglers who fished the St. Joe River preferred to catch the native cutthroat 
trout even though they might have to release all the fish they might catch. As a result of the studies con­
ducted and the preferences expressed by the anglers, the Idaho Fish and Game Commission instituted 
regulations in 1971 on the upper part of the St. Joe River designed to save the wild cutthroat trout popu­
lations. The bag limit was reduced to three fish but those three fish had to be over 13 inches in length. 
No bait fishing was allowed because most of the fish caught would be less than 13 inches and would have 
to be returned to the river. The Fish and Game Department discontinued the stocking of catchable-sized 
rainbow trout in the upper half of the river starting in 1971.

RECOVERY OF THE WILD TROUT POPULATIONS

The cutthroat populations in Kelly Creek and the St. Joe River increased in abundance after the 
special regulations were put into effect, but the cutthroat population in the North Fork Clearwater River 
did not increase in abundance (Figure 2). We counted 13 times more cutthroat in Kelly Creek in 1975 
than in 1970 (Figure 3). In the upper St. Joe River, we counted 4 times more cutthroat in 1975 than in 
1969-70. Rainbow trout of hatchery origin virtually disappeared from the upper St. Joe River after stock­
ing was discontinued in 1971. The abundance of juvenile steelhead in 1975, now termed residual steelhead, 
was only one third that of 1970 in Kelly Creek and the North Fork.

Angler effort declined on Kelly Creek and the St. Joe River following initiation of the special angling 
regulations (Figure 2). In Kelly Creek, anglers fished very few hours in 1970, the first year of the catch- 
and-release regulation. In recent years, angling effort has stabilized at about 20% of the effort on the 
St. Joe River declined initially when the trophy fish angling regulations were put into effect in 1971 but 
has since increased to 1968 levels.

In 1975, the average size of cutthroat caught in Kelly Creek had increased to 9.6 inches compared 
to 8.66 inches for fish caught in 1970 (Figure 3). Cutthroat caught from the upper portion of the St. 
Joe River in 1975 averaged only slightly larger (7.8 inches) than the fish caught in 1969-70 (7.4 inches) 
(Figure 3). The average size of cutthroat caught from the St. Joe River increased in the years immediately 
after the trophy fish regulations were put into effect, as fish survived and grew to larger size, but then 
declined as large numbers of juvenile cutthroat entered the population. In 1975, 42% of the cutthroat 
caught from Kelly Creek were larger than 10 inches vs. 20% in 1970. In the St. Joe River, 18% of the 
cutthroat caught in 1975 were larger than 10 inches vs. 2.5% in 1969-1970.

In both Kelly Creek and the St. Joe River, the total annual mortality rate which we calculated from 
age-frequency data was smaller in 1974 and 1975 than in 1969 and 1970 (Figure 2). Since the population 
was increasing in abundance in 1974 and 1975, our estimates of the annual mortality rate are probably 
over-estimates, but they do illustrate that the total mortality has been reduced by the special angling 
regulations.

Both the angler catch rate and the catch of cutthroat trout from Kelly Creek and the St. Joe River 
has increased since initiation of the special regulations. In Kelly Creek, the angler catch rate for all species
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combined has actually decreased because of the decrease in abundance of juvenile steelhead (Figure 2). The 
catch rate for cutthroat trout increased from 0.2 fish/hour in 1968 to 2.5 fish/hour in 1975. The angler 
catch of cutthroat from Kelly Creek increased after 1970 but was still relatively small because of the re­
duced fishing effort by anglers in Kelly Creek. The catch of cut throat trout from the St. Joe River increased 
7-8 fold after 1971, but few of the fish caught were large enough to be kept by the anglers.

In 1975, we interviewed anglers fishing Kelly Creek, the North Fork, and the St. Joe River to assess 
their attitudes regarding the special angling regulations which had been in effect for the past 4 or 5 years. 
Many of the anglers fishing Kelly Creek in 1975 had not fished Kelly Creek before 1970 when the standard 
regulations were still in effect. Most anglers who had fished Kelly Creek before 1970 thought fishing was 
better in 1975 than in 1970. Most of the anglers fishing in the North Fork in 1975 had fished the North 
Fork in the late 1960’s and thought the quality of angling had declined on the North Fork in recent years. 
Most anglers fishing the upper St. Joe River in 1975 had fished the upper St. Joe River in the late 1960’s 
and thought the fishing was better in 1975, especially in the special regulations area upstream from Pros­
pector Creek.

Crowded conditions appear to detract from an angler’s fishing experience. Anglers on the North Fork 
who thought fishing was better in 1975 thought so because there were fewer people fishing in 1975. The 
special angling regulations in effect on the Kelly Creek and the St. Joe River were acceptable to anglers 
fishing on those streams, as might be expected. In 1975, nearly all the anglers fishing the study streams 
preferred to catch native cutthroat. In 1969-1970, only 57% of the anglers interviewed preferred to catch 
cutthroat trout rather than hatchery reared rainbow trout.

DISCUSSION

In our studies we found that wild trout populations, particularly cutthroat trout in infertile streams, 
can be overfished. When the total mortality rate was reduced by reducing the mortality due to angling, 
the cutthroat populations increased in abundance and a larger number of the fish survived to reach maturity 
and spawn. In many Idaho streams, cutthroat trout populations have been overfished to virtual extinction. 
In other streams, the abundance of cutthroat has been reduced to the point where they no longer provide 
satisfactory fishing, although the population may continue to exist.

Both catch-and-release and trophy fish regulations allowed the cutthroat trout populations to re­
cover and increase in abundance. In the first years after the trophy fish regulation was put into effect on 
the upper St. Joe River, few of the cutthroat present in the river were larger than 13 inches, thus the trophy 
fish regulation was, in effect, a catch-and-release regulation. In recent years, large cutthroat have become 
abundant enough so that anglers have a reasonable chance of catching a fish large enough to keep.

With the catch-and-release regulations on Kelly Creek, cutthroat trout survived longer and grew to 
larger sizes than in the St. Joe River, which had the trophy fish regulations (Figure 4). In the upper St. 
Joe River, anglers were allowed to keep cutthroat longer than 13 inches and thus there were few cutthroat 
longer than 13 inches in that stream. Cutthroat up to 17 inches or longer were found in Kelly Creek, 
where all fish had to be released by anglers.

Angler use of Kelly Creek, with the catch-and-release regulation, was less than the use of the St. Joe 
River with its trophy fish regulation. Although there were some differences in access and proximity to 
population centers, we believe the opportunity to catch and keep a fish or two in the St. Joe drainage 
was the major reason for the difference in angler usage. Anglers fishing Kelly Creek were fully in favor of 
the catch-and-release regulations but because fewer anglers were fishing Kelly Creek in 1975 than in 1969, 
we conclude that a substantial part of the angling public would prefer to fish in an area where they have an 
opportunity to keep some of the fish they catch.

In the future, as more people fish Kelly Creek and the upper St. Joe River, the juvenile trout will be 
caught and released many times and the mortality associated with catching and releasing fish may become
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significant. With the present fishing intensity, it appears that the cutthroat trout population could increase 
to near pristine levels of abundance and provide catch rates and catches of cutthroat like those in “the good 
old days” although few of the fish would be harvested.

Variations of the catch-and-release or trophy fish regulations, which we used on Kelly Creek and the 
St. Joe River, could be applied with similar results. For example, the minimum size limit might be 11 or 12 
inches on the St. Joe, rather than 13 inches. With a 12-inch size limit, we estimate that most fish would 
still survive to spawn the first time and no more than an additional 10% of the fish population would be 
harvested.

The correct regulation to protect a wild trout population depends on the type of fishery preferred by 
the angling public. If the anglers want maximum catch rate and a maximum number of large fish from 
streams similar to the St. Joe and Kelly Creek, then a catch-and-release regulation would probably be most 
appropriate. If anglers are willing to accept reduced abundance and perhaps smaller fish in order to keep 
a few fish, then some form of trophy fish regulation would provide the desired results. In some areas, 
fishing intensity may be too high to allow even one fish per angler without seriously reducing the fish 
population. In this case, catch-and-release regulations would be needed to maintain a wild trout population 
at a high level of abundance. In streams with less intense fisheries, regulations which allow anglers to keep 
a fish or two and still maintain a high level of abundance would be preferred by a large number of anglers. 
Anglers are willing to release most of the fish they catch in order to maintain populations of wild trout, 
but many anglers still cherish cooking and eating a trout around a campfire.

In Idaho, the Department of Fish and Game has attempted to provide a wide variety of fishing oppor­
tunities. We do not expect the cutthroat populations of Kelly Creek or the St. Joe River to fully recover 
until 1980. At that time, a réévaluation of the management plan for those streams would be appropriate.

REFERENCES

Gordon, C. Douglas, D. W. Chapman, and T. C. Bjomn. 1970. The preferences, opinions, and behavior of Idaho anglers as 
related to quality in salmonid fisheries. Proceedings of the 49th annual conference of Western Association State Fish 
and Game Commissioners, pp. 98-114.
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MEMBERS RESEARCH AND PROJECTS COMMITTEE 

MEMBERS BOARD SCIENTIFIC ADVISORS

Enclosed is an application from the Kiap TU Wish Chapter 

of Trout Unlimited for $1500. This is a follow up on its 

application for four year funding of the Willow-Race regulation 

study which we funded for the first year.

I am sending a copy to the Scientific Advisory Board this 

year because I believe I was wrong last year in not including 

them. This is a rather inclusive study with an unusual water:- 

set up and a hired creel, census provided. They might offer 

light also by knowledge of other studies of the same nature.

We have approved the Santa Ynez river project of the 

Central Coast Chapter for $2000. as. the last part of Phase 

one of operation Restore. At the suggestion of Richardson we 

are asking them to seek their plants ($700) from the Forest 

Service, and if they succeed to return the $700. to the Mellon 

Fund.

We have also approved the $2500. request from the Smokey 

Mt. Chapter submitted by Joe Congleton for their Little Tennesse 

River project. Joe has been advised our budget funds may not 

be equal to the task though we will, try our best.

June 1, 1977 Respectfully yours \

Research and Projects Committee 

2^00 Waunona Way 

Madison, Wisconsin

53715



KIAP-TU-WISH CHAPTER
1004 So. Front St. 
Hudson, MI 54016

May 23, 1977

National Trout Unlimited 
Research and Projects Committee 
c/o Nash Williams, Chairman 
2400 Waunona Way 
Madison, Wisconsin 53713

Subject: Funding for Race-Willow River
Wisconsin DNR Quality Fishing Research 
Project near Hudson, Wisconsin

Gentlemen:

This letter is a request for $1,500 in matching funds for the creel census 
and fisherman attitude portion of the subject project. The annual cost of 
this portion of the project is $3,000. Our chapter to date this year has 
donated $1,000 and has just received a $500 donation from the Margaret H. 
and James E, Kelley Foundation making a total of $1,500 for the required 
matching funds.

The subject project is in its second year of a four year project and is the 
same project we applied for $1,400 and received $750 last year.

A complete progress report on this project was sent to Mr. Herbert Beattie 
on May 3rd with a copy to Mr. Nash Williams.

We are attaching a performance report by Mr. Robert L. Hunt, Coldwater 
Research Group Leader for the Wisconsin DNR, who is conducting the project.

Our chapter will be grateful for your serious consideration of this request.

Very truly yours,

ERF/rf

Enel. Performance Report

c: National TU Office 
Nash Williams (12)
Chapter Officers & Directors 
File

Wisconsin Trout Unlimited 
KIAP-TU-WISH Chapter

Earl R. Fairbanks 
Executive Secretary
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brown trout were scatter-planted through each study zone. Prior to 

stocking, a l l  of these trout were marked with an adipose fin -c lip  a t the 

hatchery - and held overnight there, /gsprei*entati.ve<.’l ^  

were measured to determine mean lengths and'weights.'.“ v

On the same date.»; 4f 500 ■ y o u n p ^ f a j i p ^ r v h n c ^ l t e r - p l n n t i s d
i  M  'V'"1, " ‘ . I . ’.u iiffi %%*; '• ■'..
in the 1.25 mile reagii of the Willow River above the stùdpvjones.

f ( • M * ; ■ * ; «* . ’I ? ; ;< •' ';•;' /: & l̂ pr*̂  /.: ’• /■'f1' / 1 ' 'r- t '}' ’p J '̂ *"‘4  M ^ i;S/ ' V ** ‘ti >

the 0 .5  mile ; r each" 'heldifr th é .^ etu d ^ k o h iiiy ^

adìpose-clipped.

To reduce by several thousand the number of trouthandled b y th e  e le c tro -  

fishing crew during-' the October » l9 7 6  populatiaivcensus, only trout over 

7 inches (age I and older) w erecollected  (e x ce p tfo r  a d eilh erate :1col-'--.r 

lection of 'severgl; dozen of .the\lr#^rtfl.y>stdckedf-trout t̂O.;':Obt» f̂i infor­

mation on growth since stocking). Consequently, no estimate of abundance 

of wild youhg-of-year brown trout of the 1976 year c la ss  was obtained. 

Based on previous studies, wild young-pf-year were always so sparsely 

present in the study zones that they contributed l i t t l e  to to ta l  popula­

tion abundance or, biomass. virj;lv;

the April, 1977„population inventories included estimates of a l l  sizes  

of tro u t, including overwinter survivors of the 1976 year c la sse s , both 

stocked and wild in orig in , both rainbow and brown. Data on 

1977 stocks w ill be included in the annualperformance report 

1977-June, 1978.

FINDINCS AND DISCUSSION 

Spring, 1976 

On Apri L
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study zone (1 .03  m i., A.90 acres) numbered 448/acre and weighed 112.3  

lb /acre (Table 1). Approximately 98% of the stock exceeded 6 inches 

(legal size) and 2% (34 individuals) exceeded 13 inches -  the proposed 

experimental size lim it to be tested during the 1977-79 trout fishing  

seasons.

The Willow Branch study zone (0.77 m i., 5.17 acres) on the same date 

held 395 brown tro u t/acre  weighing 112.1 lb /a cre , nearly the identical 

biomass/acre but 12% fewer tro u t/a cre . Less than 1% of the stock was 

not legal-sized and 42 (2%) exceeded 13 inches.

Yearlings of domestic origin (stocked in September, 1975) accounted for 

69% of the population in the Race Branch and 68% of the population in 

the Willow Branch.

Trout of a ll  sizes in the Willow Branch were in consistently better con­

dition than those in the Race Branch (Fig. 1). In both zones, condition 

factors tended to decrease with an increase in length.

F a ll . 1976

On October 4 , 1976, the standing stock of brown trout over 7 inches long 

in the Race Branch numbered 176/acre and weighed 86.2  lb /acre (Table 2 ). 

The Willow Branch held 113 brown trou t/acre  weighing 57.8 lb /acre , a 

standing stock 36% less by number and 33% less by weight than that in the 

Race Branch.

During the April 12-October 4 in terval, standing stocks declined numeri­

cally  by 61% and 71% in the Race and Willow Branches respectively.

Biomass declines during the period were 23% in the Race Branch and 48%



-4 -

%

in the Willow Branch (Fig. 2 ) .

Despite these substantial reductions in number of trout in both study 

areas, the number of trout over 13 Inches increased by 74% in the Race 

Branch (from 34 to 59) and by 45% in the Willow Branch (from 42 to 61 ).

Some of th is increase is  attributed to in-migration, most probably from 

downstream in association with a spawning migration. Seven brown trout 

over 18 inches (including an impressive male specimen of 26.5 inches 

weighing at least 8 pounds) were captured in the Race Branch and s ix  

over 18 inches were collected  in the Willow Branch. No trout of th is  

size were collected in the Race Branch during the April electrofishing  

census and only one individual in the 18-inch group was taken in the 

Willow Branch. The probability of failin g  to capture trout of th is s ize , 

if  present, is  low. Of the estimated number over 12 inches long (266) 

in October, 77% were captured on one or both electrofishing runs.

Condition factors of brown trout on October 4 were generally lower in 

both study areas in comparison to condition factors on April 12, and in 

contrast to the pattern shown in April, brown trout in the Race Branch 

were in generally better condition than those in the Willow Branch with 

the exception of fish in the 13-inch size group (Fig. 3 ) .

1976 Year Classes of Stocked Trout

On the day prior to stocking the 4,000 brown trout and 2,000 rainbow 

trout in the study zones, approximately 250 individuals of each species 

were individually measured for length and weight.

Brown trout fingerlings (reared at the DNR St. Croix Falls Hatchery) 

averaged 4 .8  inches and 22 grams. Rainbow trout (reared at the nearby
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DNR Osceola Hatchery) averaged 4 .3  Inches and 14 grams. Biomass stocked 

was, therefore, 417.5 pounds of brown trout and 59.5 pounds of rainbow 

trout divided equally between the two study zones and constituting a 

stocking rate of 48.9  lb /acre  in the Race Branch and 46.1 lb /acre in the 

Willow Branch.

RECOMMENDATIONS

Continue as conducted in 1976—77 except delay stocking of young—of—year 

marked trout until the fa ll  electrofishing inventory is  complete through 

the field  phase.

JOB 111.3: QUANTITATIVE AND QUALITATIVE CHARACTERISTICS 
OF THE SPORT FISHERY

OBJECTIVE

Determine the amounts of angler use, catch (both of trout creeled and 

released), rates of angler exploitation , angler attitu d es toward special 

regulations and other sport fishery ch a ra cte ris tics  that w ill help to 

evaluate the management u t il i ty  of special regulations that emphasize 

releasing a l l  or nearly a l l  trout caught.

PROCEDURES

A season-long p artia l creel census was conducted on a 40 hour/week basis 

during 1976 and 1977. i t  combined periodic counts of anglers in each 

study zone with personal interview contacts. Emphasis was placed on 

contacting anglers who had finished fishing. One 8—hour census perlod/week— 

end and four 8-hour census periods/5 weekdays were selected randomly.

During each period, counts of anglers were made at 2 hour intervals  

startin g  at 7 a.m. or 1 p.m. (except opening weekend when counts started  

at 5 a.m. and continued to 9 p .m .). Starting times were also randomly
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selected from the two choices. Interview information and data on trout 

caught or released was coded on creel census forms designed for summary 

and tabulation by computer processing procedures.

Summarized p a rtia l census data were expanded to derive estimates of 

desired sport fishery s ta t is t i c s  for each zone for each month and the 

en tire  season. Weekend data and weekday data were expanded separately  

and then summed for each month. Holidays censused were grouped with week-

end data•

Similar census procedures were followed during the 1977 trout fishing 

season when the following special regulations were imposed on anglers 

choosing to fish the Race Branch:

1. A minimum size lim it of 13 inches.

2. A daily bag lim it of 1 tro u t.

3. Use of a r t i f i c i a l  lures only.

In the findings and Discussion section that follows* only resu lts from 

the 1976 trout fishing season are presented and discussed. Information 

collected  in May and June, 1977 w ill be presented in next y ear's  per­

formance report along with data for the remainder of the 1977 trout 

fishing season.

FINDINGS AND DISCUSSION

During the 1976 trout fishing season, when normal trout fishing regula­

tions applied to both study zones, counts and interviews of anglers were 

made on 110 days of the 153 day season. Assuming a 16 hour "angling day" 

for the f i r s t  two days and a 15 hour "angling day" th ereafter, the on­

stream census covered 39% of the to ta l fishing hours.



Interviews were made with 761 anglers who had completed fishing and 170 

who had not. Interviewed anglers reported keeping 609 brown trout and 

releasing 1( 213 during 2,385 hours of fishing. These data from our par­

t i a l  census represent 29.4% of the estimated to ta l angling tr ip s , 27.8% 

of the estimated angling harvest and 27.3% of the estimated number of 

trout released based on expansion of the p artia l census data.

Several of the most diagnostic ch a ra cte ris tics  of the 1976 sport fishery  

are summarized in Table 3 for each study zone. Of these, the oust sur­

prising to me is  the very high proportion of angling trip s accounted for 

by non-residents who ta llie d  75% of a l l  trip s  on the Race Branch and 60% 

of a l l  trip s on the Willow Branch.

Angling e ffo rt, expressed in hours/acre/zone, is  also noteworthy. 

Estimated season-long effo rts  of 889 hours/acre on the Race Branch and 

814 hours/acre on the Willow Branch are among the highest recorded for 

Wisconsin trout stream fish eries .

With the exception of average length of trout creeled, the fishery  

s ta t is t i c s  in Table 3 re fle ct a more intensive and higher quality sport 

fishery on the Race Branch: 15% more angling tr ip s /a c re , 9% more hours/ac 

17% more trout creeled /acre , 39% more trout released/acre, 19% higher 

ra tio  of trout released to trout creeled, 7% higher catch/hour of trout 

creeled and 29% higher catch/hour for trout released.

In both fishing zones, i t  is  likely that some trout were caught more 

than once ("recy cled "), especially in the Race Branch. The combined 

catch of trout creeled and trout released in th is zone was 786/acre, a 

figure 75% greater than the estimated abundance of 448/acre in April.
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Moreover, since only 2% of the April stock vsb not leg al-sized , most of 

the released trout could have been kept. The same kind of recycling  

process must have occurred on the Willow Branch, too. In th is study 

zone, an even greater proportion of the April stock was legal-sized  

(99.6%) and the to ta l catch (600/acre) exceeded springtime abundance 

(395/acre) by 52%.

Total harvest/zone amounted to 72.0 lb /acre  for the Race Branch and 

73.5 lb /acre  for the Willow Branch. These values are equivalent to 64.1% 

and 65.6% of the April biomass in the Race and Willow zones respectively .

Monthly patterns of angler use (Fig. 4) and harvest (Fig. 5) were sim ilar 

in both zones. More than half of the to ta l angling hours and harvest 

occurred in May, the f i r s t  month of the five month season. Fishing 

effo rt and harvest steadily declined during June, July and August and 

then Increased somewhat in September. Angling e ffo rt was slig h tly  

higher on the Willow Branch than on the Race Branch during May and 

September but over the season, to ta l angling hours/acre were 9% more 

on the Race Branch. Harvest/acre/month was higher on the Race Branch 

every month but September and was 17% greater for the season.

Monthly catches of brown trout released were consistently higher on the 

Race Branch a l l  season and exceeded the seasonal catch on the Willow 

Branch by 39% (Fig. 6 ) . As with angling effo rt and harvest, more than 

half of the trout caught and released during 1976 were taken in May (see 

also Table 4 ) .

Average length of 1,323 brown trout harvested from the Race Branch was

9.1 inches. Trout in the 8-inch group comprised the most dominant
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inch-group in the harvest (3 0 .OX of the to ta l ) .  In the Willow Branch, 

average length of trout creeled was 9 .5  inches but those most numerous 

were also in the 8 - inch group (27.5% of the to ta l harvest). In the 

Willow Branch, a greater proportion of the to ta l harvest consisted of 

brown trout in the 9-12 inch size groups than was true for the harvest 

from the Race Branch (Fig. 7 ).

Despite the large number of trout creeled during the season, few in ter­

viewed anglers had lim it catches of 5 in May or 10 during June-September 

(Table 5 ) . No catches of more than 6/day were recorded on the Willow 

Branch during June-September, based on interviewing 159 anglers who had 

completed fishing, and only one of 266 anglers done fishing on the Race 

Branch had kept 10 trout during the June-September period.

Among the three most common baits used (worms, a r t i f i c i a l  f l ie s , spinning 

lu re s), the greatest proportion of angling hours (48.8% ), the greatest 

proportion of angling trip s (49.4%) and the greatest proportion of trout 

released (81.8%) were accounted for by anglers using f l ie s  on the Race 

Branch (Table 6 ) , More trout were caught on worms and kept (70.7%) than 

on f lie s  (14.9%) or spinning lures (14.4%) on the Race Branch. On the 

Willow Branch anglers using worms accounted for the greatest proportions 

of hours fished (44.3% ), angling trip s (45.7%) and trout harvested 

(61.5%). More trout were released in th is zone a fte r  being caught on 

f lie s  (68.0%) than by any other type of b a it.

the Race Branch, trout caught on spinning lures and kept averaged

9 .8  inches vs. an average length of 9 .2  inches for fly-caught trout and

8 .9  inches for worm-caught trout (Table 7 ). Trout caught and kept by 

fly fishermen on the Willow Branch averaged 10.1 inches; those taken on
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worms averaged 9.1  inches; those taken on spinning lures averaged 9 .0  

inches.

The very low catch rates/hour for trout harvested by fly fishermen in 

both zones as compared to th eir catch rates for trout released (Table 6) 

substantiate the observation that on these two study zones, many anglers 

were voluntarily releasing trout that could have been legally  kept.

These study zones already have a clien te le  of anglers (most of whom reside 

in Minnesota) who appear to be ready to accept the kind of severe regu­

lation  restric tio n s  on harvest that w ill be imposed during 1977-79 on 

the Race Branch.

RECOMMENDATIONS

Continue Jobs 111.2 and 111.3 as planned.

Prepared by: ____________________
Robert L. Hunt



Table 1. Population and Biomass Estimates of Brown Trout in Two Study 
Zones of the Race-Willow River, St. Croix County, 

on April 12, 1976.*

Inch Race Branch Will aw Branch
Group No. Wt.Ob.) No. ^ T l b . )

4 6 0 .2 J

5 47 2 .0 9 0 .6
6 171 17.3 114 1 2 .6
7 782 124.0 883 143.2
8 468 102.9 394 89.6
9 296 79.0 239 77.0
10 243 105.8 259 115.9
11 V* 89 48.7 89 50.3
12 61 39.6 62 45.6
13 21 16.3 23 20.5
14 9 8 .6 9 9.7
15 2 2.4 8 10.7
16 . . —
17 2 3.4 1 1.7
18 1 2 .0
Zone Totals 2T57 §50.2 2041 57375
Ho./Acre 446' 335
Lb./Acre 112.3 TT27I

* Based on size frequency and external apperance, 2847 of these brown trout 
weighing 511.7 pounds were estimated to be yearlings stocked as young-of- 
year in September, 1975.



Table 2. Population and Biomass Estimates of Brown Trout in the Study 
Zones of the Race-Willow River on October 4, 1976*

fricK........ - ~Race Branch Willow Branch"
Group Nö :----- RtTHb.) No. Wt.(lb.)

7.0-7.9 10 1 .6 2 0.3
8 .0-8 .9 51 1 1 .6 45 9.8
9.0-9.9 218 69.1 137 39.5

10.0-10.9 279 119.6 126 51.3
11.0-11.9 174 97.2 137 71.8
12.0-12.9 69 47.0 77 49.9
13.0-13.9 36 30.0 29 27.4
14.0-14.9 6 6.5 17 18.8
15.0-15.9 4 6 .2 4 5.8
16.0-16.9 - - m m 2 3.2
17.0-17.9 6 11.3 3 5.4
18.0-18.9 2 4.1
19.0-19.9 3 7.0 3 6.9
20.0-20.9 - m 2 4.8
21.0-21.9 - - m m «»«*

22.0-22.9 1 3.1 m m 4» Ml

23.0-23.9 — r n m >  ' 1 3.5
24.0-24.9 - - m m m  m

25.0-25.9 m m m  m MM

26.0-26.9 1 8 .0 MM

Zone totals — — 550— — *2273---------- - 3 5 5--- — 2 5 0 ----
No./Acre 176 113
Lb./Acre 5 0 ---- 57^5----

* Estimates of trout under 7 inches are not included because a stocking of 
2000 brown trout fingerling and 1000 rainbow trout fingerling (all under 
7 inches) had been made 3 weeks earlier in each study zone* To avoid 
handling most of these small trout during electrofishing operations» 
trout of this size, including a sparse number of wild young-of-year 
brown trout* were not collected.



TABLE 3.
thTtoi.° i.jiC3ii Sree' Cwsus Statistics form e  Kace and Willow Study Zone in 1976.

Item Race Branch Willow Branch

Anglings trips/acre 
Angling hours/acre 
Trout Creeled/Acre 
Trout Released/Acre 
Total Catch/Acre

Released: Creeled Ratio 
Catch/hr-creeled 
Catch/hr-released 
Total Catch/hr 
Avg. Length creeled (in)
% Exploitation of Spring 

Population
% Resident Angling Trips 
* Nonresident Angling Trips

337 2 93
889 814
270 230
516 370
786 600

1.9:1 1 .6 :1
0.30 0.28
0.58 0.45
0 .8 8 0.73
9.1 9.5

60 59
25 40
75 60



TABLE 4. Angling Hours/Acre, Brown Trout Creeled/Acre and Brown Trout 
Released/Acre in the Race and Willow Study Zones During the 
1976 Trout Fishing Season.

MAY JUNE JULY AUGUST SEPTEMBER TOTAL

Angling hours/a

Race Br. 503.3 189.6 58.0 62.9 74.9 8 8 8 .6
Willow Br. 508.7 157.6 32.9 34.2 81.2 814.7

Trout Creeled/a

Race Br. 152 58 18 19 23 270
Willow Br. 143 45 9 10 23 230

Trout released/a 

Race Br. 293 110 33 37 43 516
Willow Br. 231 71 15 16 37 370



TABLE 5. Frequency Distribution of Various Bag Sizes During the 1976 
Trout Fishing Season on the Race and Willow Study Zones.

No. of Trout * of trips in May* % of trips in June-Sept*
Creeled/Trip Race fir. Willow Br. Race Br. Willow Br.

0 60.3 55.6 78.2 70.4
1 16.0 15.5 11.3 18.2
2 9.8 16.2 5.2 2.5
2 4.6 6.3 2 .2 4.4
4 3.1 3.5 0 .8 1.9
5 6 .2 2 .8 1.9 1.3
6
7

1.3

8
9

10 0.4
Number of 
Completed Trips 194 142 266 159

♦ During May the dally bag limit «ns 5. During June-Sept. the 
daily bag limit was 1 0.



Table 6.
Angling Hours/Acre, Angling Trips/Acre, Brown Trout Creeled/Acre 

own Trout Released/a and Catches/Hour According to the Type of* 
Bait Used in the Race and Willow Study Zones During the 1976

Trout Fishing Season.

Angling hours/a 
Angling trips/a 
Trout creeled/a 
Trout released/a 
Catch/hour: 

creeled 
released 

Total

1 2 8 .9
176
65
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ABSTRACT
This study assessed the impact of restrictive angling regulations that 

emphasize release of most trout caught on a stocked brown trout (S a lm o  
tru tta )  fishery. It is the first completed evaluation of deliberately imposed 
catch and release regulations in Wisconsin that provides field data on both 
the sport fishery and the trout populations. Angling regulations imposed 
were the use of artificial flies and lures only, a minimum length limit of 
13 in., and a daily bag limit of one trout. Assessment procedures involved a 
partial season-long creel census and spring and fall trout population esti­
mates during a 4-year period, the first year (1976) under normal statewide 
angling regulations and the following 3 years under the special regula­
tions. Parallel data were also obtained from a reference zone where state­
wide regulations prevailed throughout the entire 4-year period.

The catch and release fishery was judged to be highly successful.
(1) Angler use remained high in comparison to that during the 1976 base­
line season; there was a 5% reduction in angler hours but angler trips/ 
season increased by an average of 15%. Angler use during 1977 amounted 
to 1,015 hours/acre, the highest known value on a Wisconsin trout stream.
(2) Harvest was reduced by 99%, while the number of trout released in­
creased by 116%. The 3-season average of trout released to trout creeled 
was 268:1 as compared to a ratio of 2:1 in 1976. (3)̂  Some trout were proba­
bly released more than once per season since the catch of trout creeled or 
released exceeded the number present in April. (4) In response to the 
catch and release regulations, more anglers fished 10-20 times/season and 
the frequency of releasing more than 10 trout/trip increased. (5) Distri­
bution of angling effort over the course of the season was more even. 
(6) The combined catch rates (trout creeled or released) increased to 
atypically high values for Wisconsin W  from 0.8/hour in 1976 to 1.08, 1.46, 
and 1.48 in 1977-79.

Abundance, biomass, and survival rate characteristics of trout all 
changed favorably, based on average values for 1977-79 vs. 1976 data* The 
number of 1+ trout increased in April by 58% (to 3,379/mile) and April 
biomass increased by 46% (to 164 lb/acre). The average number of 1+ 
trout in October increased by 126% (to 1,889/mile) and their biomass in­
creased by 50% (to 129 lb/acre). April to October survival of 1+ trout av­
eraged 56% during the special regulation seasons vs. 39% survival in 1976.

Abundance of trout over 13 in. in early October (week after close of the 
fishing season) increased an average of only 12%. The successful catch 
and release fishery that evolved was not augmented by a much-improved 
“trophy trout” fishery. Lack of suitable habitat for such trout may have 
been the principal factor preventing a greater buildup. Removal of trout 
over 13 in. by anglers was not a limiting factor preventing a sustained ac­
cumulation in the population.

The findings support continuation of the special regulations on the Race 
Branch as a highlight feature of trout management in that region and a 
modest expansion of catch and release regulations to other trout streams in 
Wisconsin to further diversify the variety of trout angling opportunities 
and strengthen the “management for quality” concept that is a basic com­
ponent of present Department of Natural Resources trout management 
policy.
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INTRODUCTION

B A C K G R O U N D

The term “catch and release” as it 
presently applies to regulations used in 
management of trout fisheries is no 
longer narrowly restricted by defini­
tion to regulations requiring release of 
all trout captured. Such regulations 
are more properly termed “no kill”, or 
even more accurately, “no harvest”, 
since some hooking and handling mor­
tality is inevitable. The catch and re­
lease concept can include no harvest 
situations, but it more broadly refers to 
regulations that mandate release of 
most but not all trout captured. The 
primary intent of this type of regula­
tion is to place greater emphasis on en­
hancing the quality of the fishing expe­
rience and reducing emphasis on the 
take-home catch (Barnhart and Roe- 
lofs 1977). Three factors are particu­
larly important to improving both the 
on-site quality of a fishing experience 
and its subsequent recollection quali­
ty, namely the number of fish caught, 
the rate of catching these fish and the 
sizes of fish caught. A basic premise of 
catch and release fisheries is that all 
three of these quality factors will be 
enhanced for most participating 
anglers.

Another basic and related goal of 
most catch and release fisheries is to 
substantially reduce angling mortality, 
that due to harvest and that caused by 
the catching and release process. Con­
sequently such fisheries normally re­
strict anglers to use of artificial lures 
and/or flies. Use of live baits or pre­
served material baits is usually prohib­
ited because of the much higher mor­
tality rates of released fish that occur 
w hen su ch  b a i t s  a re  u sed  
(Wydoski 1977).

Regulations that emphasize release 
of all or nearly all trout captured have 
been applied sparingly in Wisconsin. 
Prior to 1977, only 11.5 miles of the 
9,560 miles of Wisconsin trout streams 
had been designated for special regula­
tions management that stressed “qual­
itative yield.” In 1955, a 5-mile stretch 
of the Peshtigo River in Marinette Co., 
a 3-mile stretch of the Wolf River in 
Langlade Co., and a 2-mile stretch of 
the same river in Menominee Co. were 
designated as “fly fishing only” waters. 
The daily bag limit was set at 5 trout 

2 throughout the season and the mini­

mum length limit was set at 12 in. In 
1971, the minimum length limit was 
lowered to 10 in. Both streams are in 
northeastern Wisconsin. All three 
stretches are dependent on annual 
stocking of legal-sized and sublegal 
trout to sustain the fishery. Potential 
for natural reproduction is low.

Other than occasional interviews of 
anglers on opening weekends of the 
fishing seasons, there has been no eval­
uation of the special regulations on the 
Wolf or Peshtigo River stretches. Such 
evaluation has not been made primar­
ily because both stretches are too large 
to effectively sample the trout stocks 
with conventional electrofishing gear.

A partial season-long creel census 
was conducted on the Pestigo River 
stretch of fly-fishing-only water during 
the 1956-59 fishing seasons. Burdick 
and Brynildson (1960) concluded from 
this census effort that this portion of 
the river was receiving about 100 
hours/acre of angler use each year, a 
use intensity that was probably above 
average for northeastern Wisconsin 
trout streams. Approximately 20% of 
the anglers interviewed were successful 
in catching at least one legal-sized 
trout (12 in. or larger). Survival of 
stocked trout from one year to the next 
was poor for legal-sized trout and prac­
tically nil for stocked age 0 trout. Max­
imum harvest of 3,000 stocked, legal­
sized brown trout (Salm o trutta) was 
16%; maximum harvest for a similar 
stock of rainbow trout (S a lm o  
gairdneri) was 40% .

No studies of the above special reg­
ulation waters have been made since 
the minimum length limit was reduced 
to 10 in.

During 1955-67 several sets of ex­
perimental regulations were applied to 
the fishery for brook trout (Salvelinus 
fontinalis) on Lawrence Creek in cen­
tral Wisconsin. Evaluations of two sets 
of these regulations are pertinent.

During the 1958-60 trout fishing 
seasons, the minimum length limit was 
set at 9 in. and the bag limit was 5/ 
day. There was no special restriction 
on fishing methods. Although it was 
not the primary intent of these regula­
tions to promote a catch and release 
fishery, such a fishery did evolve — one 
in which 15 trout were released for 
every trout creeled. However, catch 
and release of wild brook trout less 
than 9 in. was not a satisfying experi­

ence for most anglers. Angling trips 
and hours declined dramatically and 
harvest fell far below that predicted. 
The 9-in. length limit proved to be too 
high when applied to this wild brook 
trout fishery to stimulate either a satis­
factory catch-to-eat harvest (Hunt, 
Brynildson and McFadden 1962) or a 
good catch and release fishery (Hunt 
1977).

During 1961-67 angling in a 1.5-mile 
portion of Lawrence Creek was re­
stricted to fly-fishing-only, the mini­
mum length limit was set at 8 in. and 
the daily bag limit reduced to 5. This 
portion of stream was made up of the 
two most downstream zones of four 
study zones. The major conclusion 
from the 1961-67 period of study was 
that the minimum length limit of 8 in. 
was the most influential regulation af­
fecting harvest and exploitation, not 
the fly-fishing-only regulation (Hunt 
1970). The latter regulation, however, 
did attract anglers who preferred to 
fish with flies.

In 1977, portions of two more trout 
streams were added to the list of spe­
cial regulation waters: a 3.6-mile 
stretch of Castle Rock Creek in Grant 
Co., southwestern Wisconsin, and a 
mile-long stretch of the Willow River 
in St. Croix Co., in west central Wis­
consin. Special regulations applying to 
Castle Rock Creek restrict angling to 
use of artificial lures and no harvest. 
Season length is from January 1 
through September 30. The trout 
population is maintained by annual 
stocking of 4- to 6-in. age 0 brown trout 
in late summer or fall.

Evaluation of the no-harvest fishery 
on Castle Rock Creek to date has in­
cluded electrofishing inventories of 
trout each spring and fall throughout 
the entire special regulation zone and a 
1.6-mile downstream reference zone, a 
partial creel census during June-Au­
gust of 1977 and 1978, and a partial 
creel census throughout the 1979 fish­
ing season. Census efforts involved 
both periodic counts of angler cars and 
on-site interviews. Findings have not 
yet been published.

The portion of the Willow River 
designated in 1977 as a special regula­
tion water constitutes a well-defined 
side channel known locally as the Race 
Branch of the Willow River (Fig. 1). It 
is the site selected for evaluating the 
special regulations to be reported on in



this paper. This study was initiated 
largely in response to the growing need 
within the Wisconsin Department of 
Natural Resources (DNR) for a better 
reference base of field data from Wis­
consin waters for the potential devel­
opment of trout management strate­
gies that place greater emphasis on the 
qualitative rather than the quantita­
tive aspects of trout fishing. This shift 
in trout management philosophy and 
the need for experimental data to sup­
port it is highlighted in the recently 
completed long-range Strategic Plan 
developed for managing Wisconsin’s 
stream trout resource (Wisconsin De­
partment of Natural Resources 1979). 
In this plan, projected statewide har­
vest of wild trout is expected to exceed 
tolerable exploitation by 1985 unless 
remedial management action is taken. 
Reduced harvest via reduced bag lim­
its, increased length limits and other 
restrictive regulations are some of the 
management strategies identified as 
approaches to circumvent anticipated 
overexploitation. Increased testing of 
these and other special regulations is 
cited as a specific prerequisite to pro­
vide a broader and more up-to-date 
base of management knowledge.

My study was also prompted in part 
by increasing inquiries to the DNR 
from individuals and organized angler 
groups who were interested in promot­
ing additional trout streams for special 
regulation status. Particularly promi­
nent in this movement were various 
Wisconsin-based chapters of the na­
tional Trout Unlimited organization. 
Following the decision to proceed with 
an intensive research study of special 
regulations, the final choice of the 
Race Branch of the Willow River as the 
study site was strongly influenced by 
background information and encour­
agement received from Trout Unlim­
ited members familiar with this 
stream. Information on the stream de­
rived from several years of DNR study 
to evaluate success of stocking age 0 
trout (Frankenburger 1969) also con­
tributed to the final choice of the Wil­
low-Race system as the study site.

S T U D Y  O B JE C T IV E

This study was designed to assess 
the impact on the fishery and trout

populations of experimental regula­
tions that emphasized release of most 
of the trout caught during three suc­
cessive fishing seasons. The study con­
stituted the first intensive investiga­
tion in Wisconsin to deliberately 
impose catch and release regulations, 
an investigation which would serve as a 
pilot study to determine if additional 
portions of Wisconsin trout streams 
should be similarly managed.

Of the several combinations of 
length limits, bag limits, and restric­
tions on fishing methods that could 
have been used to develop a catch and 
release fishery on the Race Br., the fol­
lowing set was selected after a prelimi­
nary survey of the trout populations in 
May 1975: (1) a minimum length
limit of 13 in.; (2) a daily bag limit of 1 
trout; and (3) use of artificial flies or 
lures only.

Prior to applying these special regu­
lations to the Race Br. spring and fall 
trout population estimates and one full 
fishing season of creel census informa­
tion were collected from both study 
zones in 1976 under conditions of nor­
mal fishing regulations on both zones. 
The regulations were: (1) a minimum 
length limit of 6 in.; (2) a daily bag 
limit of 5 trout in May and 10 during 
June-September; (3) no restriction on 
using conventional fishing bait and ar­
tificial lures; and (4) season length 
from the first Saturday in May 
through September 30.

This set of regulations remained in 
effect on the Willow Br. reference zone 
during the 1977-79 fishing season too, 
during which time the set of special 
regulations was being tested on the 
Race Br.

3



DESCRIPTION OF STUDY AREA

4

The Willow River originates in 
northeastern St. Croix Co. and flows 
southwesterly to join the St. Croix 
River in the city of Hudson. Total 
stream length is approximately 40 
miles. About 26 miles of the stream is 
classified as trout water (10.6 miles as 
Class II and 15.5 miles as Class III) *.

Some natural reproduction of brook 
trout and brown trout occurs in Class 
II portions but annual stocking is car­
ried out throughout the trout water to 
sustain the fishery. Seven miles above 
the confluence of the Willow River 
with the St. Croix River is Little Falls 
Dam (17 ft high), impounding Little 
Falls Flowage. About 1.5 miles below 
the dam the Willow River splits into 
two distinct channels which subse­
quently reunite (Fig. 1). The smaller 
more easterly channel is known as the 
Race Branch. The western channel is 
designated as the Willow Branch. 
Trout Brook Road bridges both 
branches below their midpoint and 
constitutes the principal access way 
used by anglers. Both branches are 
Class II trout water.

For the purposes of this study, the 
entire length of the Race Br. was in­
cluded as one study zone, the “treat­
ment zone”, where the special regula­
tions to be tested were applied. On the 
Willow Br. only that portion above 
Trout Brook Road to its juncture with 
the Race Br. was included for use as a 
“reference zone”. Normal fishing reg­
ulations were retained on this zone 
throughout the 4-year study.

The remainder of the Willow Br. 
was not included because it contained 
several large pools too deep to elec­
trofish effectively with the gear avail­
able. Confinement of the “reference 
zone” to only the upper portion of the 
Willow Br. also resulted in two study 
zones of nearly equal length, the Wil­
low Br. zone having a midchannel 
length of 0.97 mile and the Race Br. 
zone having a midchannel length of 
1.03 mile.

In regard to other physical dimen­
sions of the study zones, the Willow Br . 
is 10% wider (average of 43.3 ft vs. 39.3 
ft), has a 50% greater average depth 
(17.4 in. vs. 11.6 in.) and a 6% greater 
surface area (5.17 acres vs. 4.90 acres). 
Baseflow discharge in September 
1977-78 averaged 365% more for the

* B y  W isconsin  D N R  Stan d ard s, C lass I I  
tro u t stream s requ ire  som e stockin g o f  tro u t 
to  m ain ta in  a d esirable  fishery . C lass I I I  
s tream s are en tire ly  d ep en d en t on stocked  
tro u t. C lass I  tro u t s tream s are n o t stocked .

Willow Br. (43.7 cfs vs. 9.4 cfs) at the 
bridges on Trout Brook Road.

Frankenburger (1969) estimated 
that substrate composition of both 
zones combined was 60% gravel, 10% 
rubble, 20% sand, and 10% silt. Rub­
ble and gravel substrates are more 
common in the Willow Br. Most of the 
Willow Br. in the study zone and the 
upper half of the Race Br. flow through 
mature but only moderately dense 
stands of deciduous trees. Neither 
zone, however, provides a wild environ­
mental setting. Several large houses

and smaller summer cottages overlook 
portions of both study zones. Angler 
access along all of the Willow Br. 
study zone and most of the Race Br. is 
assured via public ownership of one or 
both stream banks as part of the DNR 
Willow River State Park. Both stream 
banks of the lower third of the Race Br. 
are privately owned but throughout 
the study angler access was permitted.

Prior to the opening of the 1976 
Ashing season, large wooden signs were 
erected at the upstream and down­
stream boundaries of the study zones

S everal log jam s, like this one, provide good  
natural cover fo r  trout in both study zones.

A series o f  m an-m ade structures installed by local sportsm en's groups also  
provide addition al hab itat diversity in both study zones. M ost such structures, 
however, particularly  the V deflectors, like the one shown in this picture, are  
partia lly  nonfunctional an d  in need  o f  replacem ent with m ore esthetic  
and more effective bank cover structures.



M ost o f  the stream  banks o f  the study zones 
are naturally vegetated , but several large 
hom es are also presen t along the lower h a lf  o f  
the R ace Branch.

L arge wooden signs and sm aller p a p e r  signs 
were strategically  p la ced  at study zone bounda 
ries to assist anglers.

T A B L E  1 . Physical-chemical characteristics o f  the 
R ace Br. and Willow Br. study zones.

R a c e  B r . W illow  B r .

P h y s ic a l  c h a r a c te r is t ic s  (1 J u n  1976)

M id ch a n n el le n g th  (ft) 5 ,4 2 1 5 ,1 4 7
M id ch a n n el le n g th  (m iles) 1 .0 3 0 .9 7
A v g . w id th  (ft) 3 9 .3 4 3 .3
A v g . d ep th  (in.) 1 1 .6 1 7 .4
S u rfa c e  a re a  (acres)
B a se flo w  d isch a rg e  a t  T ro u t  B ro o k  

R o a d  (cfs):

4 .9 0 5 .1 7

S e p t . 1 9 7 7 9 .7 3 6 .5
S e p t . 1 9 7 8 9 .2 5 0 .9

A v g . 9 .4 4 3 .7

C h em ica l c h a r a c te r is t ic s  (2 O c t  1979)

T o ta l  a lk a lin ity  (m g/l-C aC 03) 1 6 2 1 1 6
p H 7 .9 7 .9
N itr ite  (mg/l-N) 0 .0 2 2 0 .0 1 6
N itr a te  (mg/l-N) 0 .5 1 0 .4 0
A m m on ia  (mg/l-N) 0 .0 7 0 .0 5
O rg a n ic  n itro g e n  (mg/l-N) 0 .1 3 0 .2 5
T o ta l  p h o sp h a te  (mg/1) 0 .0 1 0 .0 2
S u lfa te  (mg/1) 6 6
C h lorid e (mg/1) 7 7
C alc iu m  (mg/1) 37 3 4
M a g n esiu m  (mg/1) 22 22
S o d iu m  (mg/1) 4 4
P o ta s s iu m  (mg/1) 
S p e c if ic  c o n d u cta n ce

1 .5 1 .6

(um hos/cm  a t  2 5  °C ) 4 2 2 3 9 7

to inform anglers that the zones were 
being used in a trout research project. 
Smaller bright yellow cardboard signs 
were also posted at several locations 
along each study zone. These detailed 
the regulations in effect in each zone 
and dates of the fishing season.

Also pertinent to this study is the 
geographic proximity to the St. Paul- 
Minneapolis urban complex, within an 
hour’s auto drive west of Hudson.

Both study zones support diverse 
fish populations, due in part to the 
presence of flowages above and below

the study zones from which some fish 
species not normally associated with 
Wisconsin trout streams have immi­
grated to the study zones (Table 11, 
Append.).

Fish of forage size for trout were 
judged to be abundant in both study 
zones (particularly darters, chubs, 
dace, and logperch) but no quantita­
tive assessments of their abundance 
were made.

Brown trout constituted the princi­
pal sport fish throughout the study. 
Rainbow trout were second in impor­

tance during the last three years of the 
study after stocking of this species was 
initiated in the fall of 1976. Some nat­
ural recruitment of brown trout oc­
curred in both study zones each year of 
the study, but annual stocking largely 
sustained the standing stocks.

Chemical characteristics of water in 
the two study zones are summarized in 
Table 1. Ground water input is some­
what greater in the Race Br. which 
probably accounts for its slightly 
higher alkalinity of 162 ppm.

Several favorable factors contrib­
uted to selection of the Race Br. and 
Willow Br. as study zones:

1. The unusual but highly practical 
physical attributes of having two par­
allel flowing study zones to work with, 
attributes that especially contributed 
to efficiency of the creel census and re­
duction in potential public opposition 
by confining special regulations to only 
one branch.

2. Background data on the study 
zones from Frankenburger’s investiga­
tions during 1958-63.

3. Enthusiastic support for the 
study by the local Trout Unlimited 
Chapter.

4. Ability to partially control re­
cruitment of trout by adjusting stock­
ing rates if recruitment changes be­
came desirable during the study.

5. The reputation of the stream as 
one providing good fishing and high 
angler use.

6. Stream channels physically 
suited to use of fly fishing and artificial 
bait fishing gear.

7. Concentration of angler access 
and parking areas, to only a few loca­
tions along the study zones.

8. Preliminary field observations 
that suggested availability of unused 
habitat for trout over 13 in.



PROCEDURES

T R O U T  STO CK IN G

Year classes of age 0 trout stocked 
in the study zones each fall were sorted 
to near-equal size (1.0-in. maximum 
difference), precisely counted and fin- 
clipped at DNR hatcheries a few days 
prior to stocking. In October 1975, 
brown trout were stocked at densities 
of 612/acre in the Race Br. and 580/ 
acre in the Willow Br. (each represent­
ing 3,000/study zone). Rainbow trout 
were added to the stocking regime in 
1976 to improve fishing quality by pro­
viding a multi-species dimension to the 
catch. In October 1976-78, annual 
stocking rates were 408 brown trout/ 
acre and 204 rainbow trout/acre in the 
Race Br. vs. 387 brown trout/acre and 
193 rainbow trout/acre in the Willow 
Br. (equivalent to 2,000 brown trout 
and 1,000 rainbow trout/zone).

All marked stocked trout were scat­
ter-planted in the study zones by 
Trout Unlimited volunteers. Addi­
tional lots of 4,500 age 0 unmarked 
brown trout were also scatter-planted 
on the same stocking dates in portions 
of the Willow River adjacent to the 
study zones. No special sorting was 
done to reduce size variation among 
the unmarked lots (other than the nor­
mal sorting done as part of hatchery 
operations). Since there were no barri­
ers at the boundaries of the study 
zones, marked and unmarked trout 
stocked were free to move, respec­
tively, out of or into the. study zones. 
Trout of wild origin were also free, of 
course, to move across the arbitrary 
boundary lines of the study zones. 
Such movements constituted variables 
of unmeasured significance during the 
study.

C R E E L  C E N S U S

Creel census data were obtained us­
ing a modification of the periodic in­
stantaneous count method (Lambeau 
1961). “Instantaneous counts” of an­
glers in this study covered a period of 
approximately 30 minutes to walk a 
nonstop route providing visual contact 
with all portions of both study zones.

Normally 4 patrols of the study 
zone were made each work day at 2.0- 
to 2.5-hour intervals during an 8-hour 
period. With the exception of opening 
weekend of the fishing season, work 
schedules covered 4 of the 5 week days 
and 1 of the weekend days. Days not 

6 worked were selected randomly as was

C reel census effort each  fishing season  involved fr e ­
quent counts o f  anglers in each  study zone and  
interviews o f  anglers who had  com pleted  their  
fish ing trip.

one of two possible daily shifts — ei­
ther a 7 a.m. to 3 p.m. shift or a 
1:30 p.m. to 9:30 p.m. shift. Direction 
(upstream or downstream) of census 
routes was also randomized.

On both days of the opening week­
end of each fishing season, angler 
counts were made at 2-hour intervals 
starting at 6 a.m. and concluding at 8 
p.m. An “angler day” was arbitrarily 
set at 16-hours duration for the open­
ing weekend (5 a.m. to 9 p.m.) and 
15-hours duration for the remainder of 
the season (6 a.m. to 9 p.m.).

During times between patrols of the 
study zones, census effort was concen­
trated on obtaining interviews with an­
glers who had finished fishing (a “com­
pleted trip” interview). Most of this 
effort was focused along the Trout 
Brook Road and adjacent parking 
areas. Creeled trout were examined for 
species, length, and fin-clips. Other in­
formation collected included angler 
name and address, time spent fishing, 
study zone fished, fishing lure used, 
and estim ated number of trout 
released.

If an angler fished both study zones 
on the same trip, information was 
recorded for each zone as if two sepa­
rate trips had been made. It is recog­
nized that the separate trips thus 
recorded are not truly independent 
since one trip affects or constrains the 
other. The impacts of this effect on the 
data sets are unknown but some char­
acteristics associated with crossover 
were recorded.

Interviewed anglers were also of­
fered an informational hand-out card

which contained a brief explanation of 
the study, its objectives and the regula­
tions in effect.

During the 1979 trout fishing sea­
son, “angler attitude” survey forms 
were distributed to 233 anglers who 
had completed their fishing trips with 
preaddressed, stamped return enve­
lopes. In addition to a few factual 
questions, anglers were asked to rank 
seven characteristics of their most re­
cent trip. Four categories of ranking 
were provided ranging from “highly 
satisfied” to “highly dissatisfied.”

T R O U T  PO PU LA T IO N  
E S T IM A T E S

Each year of the study DC elec­
trofishing gear (3 positive electrodes* 
1 negative electrode, 230-volt genera­
tor) was employed to conduct mark- 
recapture estimates of trout in each 
study zone in mid-April and the first 
week in October. Estimates were made 
by inch group for each trout species 
employing the Chapman modification 
of the basic Petersen estimate formula. 
Inch group estimates were apportioned 
by agegroup based on ratios of known- 
age fin-clip marks for age I or older 
trout handled and a clear break in the 
length frequencies between wild age 0 
trout captured in October and all older 
trout. Scale sample collections were 
also made to ascertain ages of trout in 
inch groups for which known-age data 
were deficient.



RESULTS

T H E S P O R T  F IS H E R Y  

R ev iew  o f S e a s o n s

1976. During this baseline season of 
the study, when statewide regulations 
prevailed on both study zones, counts 
and interview data were gathered on 
110 days of the 153-day fishing season. 
Census hours were equivalent to 39% 
of the total angler hours. Interviews 
were obtained from 761 anglers who 
had completed their fishing trip and 
170 who had not. Complete trip inter­
views represented 25% of the esti­
mated number of angler trips for the 
season.

Several numerical characteristics of 
the 1976 sport fishery are summarized 
by zone in Table 2. With few excep­
tions these creel census statistics re­
flected a more intensive fishery on the 
Race Br. than on the Willow Br.:

3% more angler hours/zone or 
9% more hours/acre

11 % more trips/zone, or 17 % I 
more trips/acre

11% more trout creeled/zone, or 
17% more creeled/acre 

1% less yield measured in 
lb/zone, but 5% more 
measured in lb/acre

32% more trout released/zone, or 
39% more/acre

7% higher hourly catch rate for 
trout creeled

29% higher hourly catch rate for 
trout released

Mean length of trout creeled was 
slightly greater on the Willow Br. (9.5 
vs. 9.1 in.) as was the harvest in terms 
of pounds (396 vs. 394).

Estimated exploitation rates (pro­
portion of spring stock creeled) dif­
fered by only 1% for the two study 
zones and in both zones the proportion 
of nonresident anglers was very high.

In both fishing zones it was likely 
that some trout were caught more than 
once. For the Race Br. the combined 
catch of trout creeled and trout re­
leased was equivalent to 786/acre 
(3,740/m ile), a figure 76% greater 
than the density of trout present in 
April. Moreover, since only 2% of the 
April stock was not legal-sized (6 in. or 
more) most of the trout released could 
have been kept. For the Willow Br. an 
even greater proportion of the April 
stock exceeded the legal size limit of 6 
in. and the total catch of 601/acre 
(3,200/mile) exceeded the preseason 
density by 52 %. Some of this “excess” 
could of course have been attributable 
to immigration.

Total harvest amounted to 80 lb/ 
acre for the Race Br. and 76 lb/acre for 
the Willow Br. These values are 
equivalent to 71% and 68% of the 
April biomass in the Race and Willow, 
respectively.

Monthly patterns of angler use 
(Fig. 2) and harvest (Fig. 3) were simi­
lar in both zones. More than half of the 
total angling hours and harvest oc­
curred in May, the first month of the 
five-month season. Fishing effort and 
harvest steadily declined during June, 
July, and August and then increased 
somewhat in September. Angling ef­
fort was slightly higher on the Willow 
Br. than on the Race Br. during May 
and September, but over the season to­
tal angling hours/acre were 9% more 
on the Race Br. Harvest/acre/month 
was higher on the Race Br. every 
month but September and was 17% 
greater for the season.

Monthly catches of brown trout re­
leased /acre were consistently higher 
on the Race Br. over the season and ex­
ceeded the seasonal catch on the Wil­
low Br. by 39 g| (Fig. 4). As with an­
gling effort and harvest, more than half 
of the trout caught and released during 
the 1976 season were taken in May.

Average length of 1,320 brown trout 
harvested from the Race Br. was 9.1 in. 
Trout in the 8-in. group comprised the 
most dominant inch-group in the har­
vest (30% of the total). In the Willow 
Br. average length of 1,190 trout 
creeled was 9.5 in. but most were in 
the 8-in. group (28% of the total har­
vest). A greater proportion of the total 
harvest in the Willow Br. consisted of 
brown trout in the 9- to 12-in. size 
group than occurred in the Race Br. 
harvest (Fig. 5.).

Despite the large number of trout 
creeled during the season, few of the 
interviewed anglers had limit catches 
of 5 in May or 10 during June-Septem- 
ber (Table 3) . No catches of more 
than 6/day were recorded on the Wil­
low Br. during June-September, based 
on interviewing 159 anglers who had 
completed fishing, and only one of 266 
anglers through fishing on the Race Br. 
had kept 10 trout during the June- 
September period.

Among the three most common 
baits used (live bait, artificial flies and 
lures) on the Race Br., the greatest 
proportion of angling hours (46%), 
the greatest proportion of angling trips 
(46 %) , and the greatest proportion of 
trout released (78%) were accounted 
for by anglers using flies (Table 4). 
More trout were caught on live bait 
and kept (68%) than on flies (14%)

or artificial lures (14%) on the Race 
Br. On the Willow Br. anglers using 
live bait accounted for the greatest 
proportions of hours fished (43 %), an­
gling trips (42%), and trout harvested 
(57%). More trout were released in 
this zone after being caught on flies 
(61 %) than on any other type of bait.

On the Race Br. trout caught on ar­
tificial lures and kept averaged 9.8 in. 
vs. an average of 9.2 in. for fly-caught 
trout and 8.9 in. for live-bait-caught 
trout (Table 4). Trout caught and 
kept by fly fishermen on the Willow 
Br. averaged 10.1 in.; those taken on 
live bait averaged 9.1 in.; those taken 
on artificial lures averaged 9.0 in.

1977-79. During these years, the 
special angling regulations prevailed 
on the Race Br. while statewide regu­
lations continued to apply on the Wil­
low Br. Creel census effort in 1977 cov­
ered 106 days of the 147-day season 
and 37 % of the potential angler hours.
Interview data were obtained from 902 
anglers, of whom 717 had completed 
their fishing trip. This sample repre­
sented 21% of the total number of 
trips estimated for the season.

The 1978 fishing season encom­
passed 148 days of which 106 were cen- 
sused. Of the 838 anglers interviewed,
816 had finished fishing. Sample size 
was equivalent to 25% coverage of the 
total trips for the season.

In 1979, the creel census included 
107 days of the 149-day season during 
which interviews were made with 674 
anglers of whom 652 had finished fish­
ing. Approximately 21% of the angler 
trips for the season were sampled dur-j 
ing this last year of the study.

Details of the sport fishery during 
1977-79 will be presented in the follow­
ing sections in comparison with results 
from the 1976 baseline season.

A n g le r U se  C h a r a c te r is t ic s  -  
H o u rs  a n d  T rip s

Angler hours/zone increased on the 
Race Br. in 1977 by 14 % over the level 
recorded for the 1976 baseline season, 
but decreased by 16% in 1978 as com­
pared to 1976. In 1979, hours/zone in­
creased by 4% over that estimated for 
1978 but the total was still less than for 
1976 (Fig. 6). On the average, angling 
effort measured by this index was 5% 
less after imposition of catch and re­
lease regulations (Table 2).

Even though the number of angler 
hours/season declined on the Race Br. 
in 1978 and 1979 as compared to 1976, 7



TABLE 2. Creel census statistics for the sport fishery on the R ace Br. and Willow Br. study zones during the 1976-79 trout fishing season.

Race Br. Study Zone W illow Br. Study Zone
Base
Year Experim ental Years Base Year Regulations

% Difference % Difference
Item

1976 1977 1978 1979
1977-79

A vg.
(1977-79 A vg. 

§= 1976) 1976 1977 1978 1979
1977-79

A vg.
(1977-79 A vg. 

-r 1976)
Angler hours 4350 4970 3650 3800 4140 - 5 4210 3820 2910 2970 3230 - 2 3
Angler trips 1670 1840 2030 1900 1920 +  15 1500 1530 1260 1240 1340 - 1 1
Angler hours/trip 2.6 2.7 1.8 2.0 2.2 - 1 5 2.8 2.5 2.3 2.4 2.4 - 1 4
Trout creeled (no.)

Brown 1320 28 11 19 19 - 9 9 1190 765 838 863 822 - 3 1
Rainbow 0 4 0 0 1 238 202 52 165
Total 1320 32 11 19 20 - 9 8 1190 1003 1040 915 987 - 1 7

Trout creeled/acre (no.)
Brown 270 5.7 2.2 3.9 3.9 - 9 9 231 148 162 167 159 - 3 1
Rainbow 0.0 0.8 0.0 0.3 46 39 10 32
Total 270 5.7 3.0 3.9 4.2 - 9 8 231 194 201 177 191 - 1 7

Trout creeled (lb)
Brown 394.0 28.4 10.3 19.1 19.3 - 9 5 396.0 303.0 282.0 362.0 316.0 - 2 0
Rainbow 0.0 2.9 0.0 1.0 52.2 46.0 12.4 36.9
Total 394.0 28.4 13.2 19.1 20.3 - 9 5 396.0 355.2 328.0 374.4 352.9 - 1 1

Trout creeled/acre (lb)
Brown 80.4 5.8 2.1 3.9 3.9 - 9 5 76.5 58.7 54.5 70.1 61.1 - 2 0
Rainbow 0.0 0.6 0.0 0.2 10.1 8.9 2.4 7.1
Total 80.4 5.8 2.7 3.9 4.1 - 9 5 76.5 68.8 63.4 72.5 68.2 - 1 1

Avg. length creeled (in.)
Brown 9.1 13.8 14.0 13.7 13.8 + 5 2 9.5 10.1 9.5 10.2 9.9 + 4
Rainbow 0.0 13.2 0.0 13.2 8.2 8.7 8.5 8.5
Total 9.1 13.8 13.8 13.7 13.7 + 5 1 9.5 9.1 9.2 10.1 9.4 - 1

Trout released (no.)
Brown 2530 , 4800 4800 5340 4980 + 9 7 1910 1780 2040 1210 1680 - 1 2
Rainbow 598 600 284 494 222 434 88 248
Total 2530 5398 5400 5624 5474 +  116 1910 2002 2474 1298 1928 +  1

Trout released/acre (no.)
Brown 516 979 980 1090 1020 + 9 7 370 345 394 235 325 - 1 2
Rainbow 122 122 58 101 43 84 17 48
Total 516 1101 1102 1148 1121 +  116 370 388 478 252 373 +  1

Trout creeled/hour
Brown 0.30 <0.01 <0.01 <0.01 <0.01 - 9 8 0.28 0.20 0.28 0.29 0.26 - 7
Rainbow 0.00 <0.01 0.00 <0.01 0.06 0.07 0.02 0.05
Total 0.30 <0.01 <0.01 <0.01 < 0.01 - 9 8 0.28 0.26 0.35 0.31 0.31 +  11

Trout released/hour
Brown 0.58 0.96 1.30 1.41 1.22 +  110 0.45 0.47 0.69 0.41 0.52 +  16
Rainbow 0.12 0.16 0.07 0.12 0.06 0.15 0.03 0.08
Total 0.58 1.08 1.46 1.48 1.34 +  131 0.45 0.53 0.84 0.44 0.60 + 3 3

Trout released/trout creeled
Brown 2 172 445 280 299 +  1473 16 2.3 2.4 1.4 2.0 + 2 5
Rainbow 149 368 0.9 2.1 1.7 1.5
Total 2 193 364 294 268 +  1240 1.6 2.0 2.4 1.4 2.0 + 2 5

Exploitation (%)
Brown 60 V --1 < 1 < 1 < 1 - 9 8 59 55 47 40 { 47 - 2 0
Rainbow 0 1 0 < 1 58 52 54 ' 55

Nonresident trips (%)75 84 68 71 74 - 1 60 80 67 66 71 +  18

/



Som e young anglers, usually equ ipped  with spin  fishing gear, partic ipated  in the catch  and release fishery , but more 
than 80% o f  the angler trips on the R ace Branch during 1977-79 were accounted for by adult anglers using fly  
fishing gear.

+ 9%

FIGURE 2. Angling hours I  acre in the R ace Br. 
and Willow Br. study zones, during each  month o f  
the 1976 trout fish ing  season.

there were more angler trips/season 
during all 3 seasons of catch and re­
lease regulations when compared to 
1976 data. Angler trips/season peaked 
in 1978 and averaged 15% more for 
1977-79 vs. 1976 (Fig. 6).

On the Willow Br. angler hours/sea- 
son declined by an average of 23% for 
1977-79 vs. 1976 and trips/season aver­
aged 14% less than the number made 
in 1976.

During all 4 years of the study, the 
Race Br. received more angler use 
(both hours and trips) than did the 
Willow Br.

Differences in the 4-year patterns of 
hours/season and trips/season in each 
study zone are partially due to changes 
in the average amount of time anglers 
fished per trip. Based on the informa­
tion obtained from anglers interviewed 
at the end of their trip, the average trip 
was 2.6 hours on the Race Br. in 1976, 
remained ̂ about the same duration in 
1977, declined to just 1.8 hours in 1978 
and then increased again in 1979 to an 
average of 2.0 hours. As a consequence 
of these year-to-year changes in aver­
age time spent fishing per trip, the 
greatest number of trips/season on the 
Race Br. occurred in 1978, the season 
when the fewest total hours of angling 
occurred. On the Willow Br. the most 
trips/season occurred in 1977, the year 
of second highest use measured in ang-̂  
ler hours.

T ro u t C re e le d  a n d  T ro u t  
R e le a s e d

As expected, the take-home catch of 
trout from the Race Br. during the 
1977-79 seasons declined dramatically 
from the 1976 level (Fig. 7). The esti­
mated total harvest in 1977 of 28 trout 
was only 2% of the number creeled in



TABLE 3. Frequency distributions o f  trout creeled/trip in the R ace Br. and Willow Br. study zones 
during the 1976-79 trout fishing seasons.

B ag
Size

Trips in May(%) Trips in June-September(%)
Race Br. Willow Br. Race Br. Willow Br.

1976 1977-79 Avg. 1976 1977-79 Avg. 1976 1977-79 Avg. 1976 1977-79 Avg.
0 60.3 98.7 55.6 60.8 78.2 99.2 70.4 71.7
1 16.0 1.3 15.5 12.3 11.3 0.8 18.2 13.4
2 9.8 16.2 10.0 5.2 2.5 5.5
3 4.6 6.3 5.8 2.2 4.4 3.1
4 3.1 3.5 4.4 0.8 1.9 2.3
5 6.2 2.8 6.7 1.9 1.3 0.7
6 1.3 0.5
7 0.5
8 0.5
9 0.7

10 0.4 0.2

1976. During the following two seasons 
of special regulations, harvest was even 
less —- just 11 trout in 1978 and 19 
trout in 1979 (Table 2). Rainbow 
trout contributed to the harvest only in 
1978 when 4 were creeled. The average 
harvest of 20 trout/season during 
1977-79 was equivalent to 1% of the
1976 harvest. Average biomass yield 
during 1977-79 (4.1 lb/acre) was 
equivalent to 5% of the biomass re­
moved during the 1976 season (80.4 
lb/acre).

Take-home catch from the Willow 
Br. declined by 16% in 1977 vs. 1976, 
increased 4% in 1978 as compared to
1977 and then decreased 12% in 1979 
(Fig. 7). In this study zone rainbow 
trout made important contributions to 
yields in 1977 and 1978, accounting for 
24% and 19% of the numbers of trout 
kept. In 1979, however, only 6% of the 
total number of trout were rainbow 
trout. The average annual catch of 987 
trout (191/acre) from the Willow Br. 
during 1977-79 represented a 17 % de­
cline from that recorded in 1976, a 
lesser proportional decrease than that 
calculated for hours of fishing (-23% ).

For both study zones declines in 
harvest were less in terms of weight 
than in number when averages for the 
1977-79 seasons were compared to val­
ues for the 1976 season. Harvest in 
pounds/acre decreased from 80.4 to an 
average of only 4.1 for the Race Br., a 
95% decline. Anglers removed 76.5 lb/ 
acre of trout from the Willow Br. in 
1976 and an average of 68.2 lb/acre in 
1977-79, a decline of 11 %. The highest 
rate recorded for either zone was 80.4 
lb/acre from the Race Br. in 1976. 
Rainbow trout made up 10% of the 
biomass cropped during 1977-79 on the 
Willow Br. (Table 2).

Length frequency distribution of 
the 1977-79 take-home catch from the 
Race Br. was markedly skewed in 
comparison to the 1976 harvest curve 
(Fig. 5). Approximately 84% of the 
trout harvested during the 1977-79

FIGURE 3. Brown trout I  acre harvested  in the  
R ace Br. and Willow Br. study zones during each  
m onth o f  the 1976 trout fishing season.



seasons were in the 13- and 14-in. 
groups. Average length of legal-sized 
trout creeled during the three seasons 
of special regulations on the Race Br. 
was 13.8 in., with little variation by 
season. In 1976, trout creeled on the 
Race Br. averaged 9.1 in. For the Wil­
low Br., average length of brown trout 
creeled increased from 9.5 in. in 1976 to 
9.9 in. for the 1977-79 season. During 
the three seasons that rainbow trout 
were available, average lengths of those 
kept were 8.2, 8.7, and 8.5 in., with a 
composite average of 8.5 in. (Table 2).

The seasonal catch of trout re­
leased, which was already high on the 
Race Br. in 1976 for fishing under nor­
mal regulations, increased dramati­
cally in 1977, by 113%, increased

slightly again in 1978 despite a de­
crease in hours of fishing, and then in­
creased again in 1979 by 4% over the 
1978 value and by 123% over the 1976 
baseline season value (Fig. 7). Rain­
bow trout accounted for 11% of the 
trout reported released by anglers dur­
ing 1977, and again in 1978, and 5% of 
those released in 1979. The average 
number of trout released during 1977- 
79 exceeded the number released in the 
Race Br. in 1976 by 117% .

On the Willow Br. the practice of 
voluntary catch and release produced a 
slightly greater throw-back catch in 
1977 than in 1976, a sharp increase of 
23% in 1978, and then a decline of 47 % 
in 1979 to the lowest seasonal total 
among the four study years (Fig. 7).

For the 1977-79 seasons as a whole, 
1 % more trout were released per sea- 
son than were released in 1976 
(Table 2).

C a tc h  R a te s , R a tio s , an d  
E xp lo ita tio n

Two indexes of hourly catch rate 
were calculated for each fishing season. 
The rate for trout creeled/hour was 
0.30 in 1976 for the Race Br. fishery. 
This rate subsequently declined to less 
than 0.01 during each of the 1977-79 
fishing seasons as a result of imposing 
special regulations (Table 2). Anglers 
in 1976 fished an average of 3.2 hours 
to creel one trout; during 1977-79, an 
average of 202 hours were expended to 
creel one trout. Catch rate for trout re­
leased was 0.58 trout/hour in 1976. 
This index of fishing quality subse­
quently increased each special regula­
tion season — to 1.08 in 1977, 1.46 in 
1978, and 1.48 in 1979. During these 
three seasons it was the added dimen­
sion of catches of rainbow trout that 
helped to raise the rate above 1.0/hour.

For the Willow Br. the catch rate for 
trout creeled decreased to 0.26 in 1977 
from the 0.28 rate recorded in 1976. In 
1978, trout were creeled at a rate of 
0.35/hour, the highest such seasonal 
value observed during the four-year 
study. During the last season of the 
study this index was 0.31 trout/hour 
(Table 2). Translated into hours of 
fishing per trout creeled, 3.6 hours 
were expended in 1976; the average for 
1977-79 was 3.2 hours. Fishing quality 
as reflected in the hourly rate at which 
trout were released also improved on 
the Willow Br. during 1977-79 as com­
pared to 1976, but not nearly to the de­
gree that occurred on the Race Br. 
where the regulations were designed to 
enhance this aspect of the fishery. Be­
cause of the much greater harvest of 
trout from the Willow Br. than from 
the Race Br. during 1977-79, there sim­
ply were not as many trout available as 
the seasons progressed to be caught 
and released in the Willow Br. as in the 
Race Br.

Changes in the seasonal ratios of 
trout released to trout creeled pro­
vided another dramatic insight into 
the impact that special regulations had 
on the sport fishery in the Race Br. 
during 1977-79. From a ratio of 2:1 in 
1976, this index jumped to nearly 200:1 
in 1977, to 364:1 in 1978 and 294:1 in 
1979 for a three-season average of 
268:1 (Table 2).

For the Willow Br., the 1977-79 av­
erage for this index was 2.0:1; the 1976 
ratio was 1.6:1. The highest ratio ob­
served for this study zone was in 1978 
when 2.4 trout were released for every 
trout creeled.

+39%

FIGURE 4. Brown trou t/acre caught an d  re iy  
leased  in the R ace Br. and Willow Br. study  
zones during each  m onth o f  the 1976 trout fishing  
season. 1 1



FIGURE 5. Frequency distribution , by inch 
group , o f  trout harvested  from  the R ace Br. and  
Willow Br. study zones, during the 1976-79 trout 
fish ing seasons.

Angler exploitation rates for the 
Race Br. declined from the 60% level 
recorded in 1976 to 1 % or less during 
the 1977-79 seasons. For the Willow 
Br., exploitation rates of brown trout 
stocks averaged 47% during 1977-79 
compared to a rate of 59% in 1976. 
Rainbow trout in the Willow Br. 
proved to be more vulnerable than 
brown trout all three seasons they were 
a part of the fishery. Average exploita­
tion of rainbow trout during 1977-79 
was 55% (Table 2).

A n g ler R e s id e n c y  
C h a r a c te r is t ic s

Nonresident anglers made more 
fishing trips in both study zones all 
four seasons than did resident anglers, 
accounting for 68-84% of the trips/ 
season on the Race Br. and 60-80% of 
the trips/season on the Race Br. and 
60-80% of the trips/season on the Wil­
low Br. Use of the Willow Br. by resi­
dent anglers was higher in 1976 than in 
any of the following seasons, a possible 
negative response to the application of 
special regulations on the adjacent 
Race Br. Highest nonresident use of ei­
ther zone occurred on the Race Br. 
during the 1977 season when they ac­
counted for 84% of the total trips dur­
ing the first season of special regula­
tions (Table 2).

C h a n g e s  in D istribution of  
A ngling E ffo rt —  B y  M onth  
a n d  S e a s o n

Distribution of angling effort dur­
ing the 5-month fishing seasons was 
distinctly altered on the Race Br. by 
the change to catch and release regula­
tions. Less change occurred on the 
Willow Br. in 1977-79 as compared to 
1976 (Fig. 8). Of the total hours of an­
gling on the Race Br. for the 1976 sea­
son, 55% occurred in May. On the 
Willow Br. angler hours in May 1976 
comprised 62% of the total for the sea­
son. By the end of June 78% and 82% 
of the total hours/zone had been 
logged on the Race Br. and Willow Br., 
respectively.

By contrast, during the 1977-79 sea­
sons only 22% of the total hours of ef­
fort occurred in May and less than half 
by the end of June on the Race Br. 
Similarly on the Willow Br. propor­
tionately less of the total effort for 
these three seasons took place in May 
(37 %) and by the end of June (57 %).

In terms of actual hours fished on a 
month-by-month basis, a wide dispar­
ity in seasonal patterns is also evident 
as a result of changing to catch and re­

lease regulations (Fig. 9). For the first 
month of each of the 1977-79 seasons, 
average fishing pressure on the Race 
Br. was 63% less than that for May 
1976. For the other four months, how­
ever, greater average use occurred dur­
ing the 1977-79 seasons than occurred 
in 1976 (Table 5). These higher use 
totals for the last four months did not 
quite offset the 63% decline in angler 
hours during May. Consequently, total 
hours of fishing for the entire fishing 
season fell 5% short in 1977-79 from 
the hours of angling on the Race Br. in 
1976.

Anglers fishing the Willow Br. dur­
ing 1977-79 spent more time there on 
the average during the months of July, 
August and September than for the 
same three months in 1976, but this

change did not offset the much lower 
frequency of use during the first two 
months of the 1977-79 seasons as com­
pared to that in 1976. Hours of an- 
gling/month differed by 55% in May 
in favor of 1976. This gap was gradu­
ally diminished each month thereafter 
but for the season as a whole, an aver­
age of 23% fewer hours were fished 
during 1977-79 than during 1976 (Fig. 
9).

As previously indicated, the three 
seasons of special regulations were a 
period when more angler trips/season 
were made to the Race Br. than were 
made in 1976 despite an average de­
crease in hours fished. Trips/acre/ 
month for 1976 and the monthly aver­
ages for the 1977-79 seasons are plot­
ted in cumulative fashion in Figure 10.



FIGURE 6. Angling hours I  zone and angler trips/ 
zone in the Race Br. and Willow Br. study zones, 
during the 1976-79 trout fishing seasons.

Despite 55% fewer trips on the Race 
Branch in May 1977-79 as compared to 
May 1976, this gap had been closed 
and the trends reversed by the end of 
August.

The pattern of cumulative trips/ 
month for the Willow Br. during 1977- 
79 also reflected, as did the monthly 
accumulations of hours fished, the

shift in angler use from less use in May 
and June to greater use in July-Sep- 
tember of 1977-79. Cumulative trips/ 
acre during the 1977-79 also reflected, 
as did the monthly accumulations of 
hours fished, the shift in angler use 
from less use in May and June to 
greater use in July-September of 1977- 
79, but cumulative trips/acre during

the 1977-79 seasons never attained the 
degree of use that occurred in 1976 
(Fig. 10).

B a g  Lim it C h a r a c te r is t ic s

During the 1976 season, 40% of the 
anglers interviewed on the Race Br. 
kept at least 1 trout during May when 
the bag limit was 6 and the length limit 
was 6 in. Limit catches were made on 
6% of the trips. During June-Septem- 
ber, when the creel limit was increased 
to 10/day, 22% of the anglers inter­
viewed at the end of their fishing trip 
had kept 1 or more trout, only 2% had 
creeled 5 or more trout and only 0.4% 
left with limit catches (Table 3). For 
the season as a whole, at least 1 trout 
was creeled on 32% of the angling 
trips.

During the next three seasons the 
bag limit of 1 trout over 13 in. was 
achieved on only 0.9% of the angling 
trips. A few trout over 13 in. were also 
reported caught and released by an­
glers interviewed.

On the Willow Br., where regula­
tions did not change during 1976-79, 
proportionately more anglers kept at 
least 1 trout during 1976 than during 
1977-79 despite the presence of 
stocked rainbow trout during 1977-79 
to augment the brown trout fishery.

Anglers successful in catching and 
releasing at least 1 trout/trip on the 
Race Br. increased from 38% of the 
trips in 1976 to an average of 60% of 
the trips in 1977-79 (Table 6). Those 
releasing 10 or more trout/trip in­
creased from 2.6% to 7.0% . Catch and 
release success also improved on the 
Willow Br., increasing from 32% in 
1976 to an average of 42% in 1977-79.

B a it T y p e In flu en ces

Anglers using live bait (principally 
worms) accounted for 38% of the ang­
ler trips made to the Race Br. during 
1976. Fly fishing anglers accounted for 
46% of the total trips; those using arti­
ficial lures comprised 9% of the total 
trips. With the elimination of bait 
fishing during the 1977-79 seasons, the 
proportion of anglers using flies 
jumped to 84% and the proportion us­
ing artificial lures rose to 15% (Fig. 
11) .

On the Willow Br. live baits were 
employed exclusively on 42% of all 
angler trips in 1976. Artificial flies 
were second in popularity, used exclu­
sively on 37% of the total trips. Live 
baits were proportionately less popular 
during the 1977-79 seasons, whereas 
artificial flies increased in popularity 
being the exclusive bait used on 46 % of 
the angler trips. 13



TABLE 4. Angler effort, catch and catch rates in the R ace Br. and Willow Br. study zones according to bait types used during the 1976-79 trout 
fishing seasons.

Race Br. Willow Br.
Live B ait Fly Lure Combination Live Bait F ly Lure Combination

% of % of %  of % of % of % of % of % of
No. Total No. Total No. Total No. Total No. Total No. Total No. Total No. Total

1976 fishing season

Trips 631 38 764 46 150 9 107 7 641 42 564 37 199 13 110 7
Hours 1790 41 1990 46 302 7 278 6 1800 43 1450 34 644 15 314 7
Trout creeled 893 68 185 14 181 14 64 5 685 57 294 25 133 11 84 7
Trout released 328 13 1970 78 116 5 113 4 322 17 1160 61 209 11 218 11
A vg. length creeled (in.) 8.9 9.2 9.8 9.1 9.1 10.1 9.0 9.5
Catch per hour

Creeled 0.30 0.09 0.60 0.23 0.38 0.20 0.21 0.27
Released 0.18 0.99 0.38 0.41 0.18 0.80 0.32 0.69
Total 0.48 1.08 0.98 0.64 0.56 1.00 0.53 0.96

1977-79 fishing seasons

Trips ♦ 1622 84 290 15 17 1 424 31 619 46 183 14 127 9
Hours ♦ 3582 86 538 13 32 1 1050 33 1460 45 413 13 309 10
Trout creeled ♦ 7 36 12 64 0 0 487 53 239 26 117 13 76 8
Trout released ♦ 4920 90 542 10 10 < 1 551 28 1060 55 220 11 105 6
A vg. length creeled (in.) 
Catch per hour 

Creeled

13.6 13.9 9.3 9.5 10.1 10.1
* <0.01 0.02 0.00 0.45 0.16 0.28 0.25

Released * 1.37 1.01 0.30 0.51 0.72 0.53 0.34
Total ♦ 1.37 1.03 0.30 0.96 0.88 0.81 0.59

*U se of live bait was prohibited in the Race Br. during the 1977-79 trout fishing seasons.

------ f ----- if-
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FIGURE 7. Number o f trout I  acre creeled and 
number I  acre released in the Race Br. and Wil­
low Br. study zones during the 1976-79 trout fish­
ing seasons.

Although anglers using live bait ac­
counted for 41 % of the angler hours on 
the Race Br. in 1976, they removed 
68 % of the trout creeled at a catch rate 
of 0.30/hour. Meanwhile fly fishing 
anglers were logging 46% of the total 
hours but only 14% of the total harvest 
at a catch rate of 0.09 trout/hour (Ta­
ble 4). Catch rate for trout released, 
however, was 5.5 times greater for fly 
fishing anglers than for live bait an­
glers (0.99/hour vs. 0.18/hour).

Of the legal-sized trout removed 
from the Race Br. during the 1977-79 
seasons, 36% were caught on flies and 
the remaining 64% on artificial lures 
even though fly fishers accounted for 
86% of all the hours. Approximately 
90% of the trout released by anglers on 
the Race Br. during 1977-79 had been 
taken on flies. The average 3-year 
catch rate for trout released was 1.37/ 
hour for fly fishers and 1.03/hour for 
artificial lure fishers (Table 4).

Anglers using live bait fished 40% 
fewer hours/season during 1977-79 
than in 1976 on the Willow Br. and 
their take-home catch declined by 
29% . Despite the substantial reduc­
tion in hours fished, the number of 
trout released after being caught on 
live bait increased by an average of 
nearly 71% in 1977-79 vs. 1976. Fewer 
trout/season were creeled by fly fishers 
on the Willow Br. during 1977-79 than 
during 1976. This was also true for the 
group of anglers choosing to fish with 
artificial lures. Fewer trout were also 
released/season in this study zone by 
anglers using flies during 1977-79 than 
were released during 1976 Anglers us­
ing artificial lures released slightly 
more trout/season in 1977-79 than in 
1976 (Table 4).

A n g ler A ttitu d e s

Of 233 angler attitude surveys dis­
tributed, only 77 (33%) were re­
turned. One-third of these, in turn, 
were from resident anglers. Male an­
glers over 16 years old contributed 
95% of the forms returned. Approxi­
mately 38% of the responding anglers 
had fished only the Race Br. on their 
most recent trip, while 30% had fished 
on the Willow Br. only. Fly fishers re­
turned 71% of the questionnaires 
while anglers who had fished with live 
bait provided only 4% of the com­
pleted forms. Nearly 75% of the an­
glers responding had fished one or both 
study zones several times (Table 7).

Subjective ratings of the 7 attrib­
utes or qualities of their most recent 
fishing trip were not all usable, varying 
from 68 to 75 ratable responses out of a 
possible 77. These responses are sum­
marized in Table 7. The combinations 
of “highly satisfied” and “satisfied”



TABLE 5. Angling hours/acre/month in the R ace Br. and Willow Br. 
study zones during the 1976-79 trout fishing seasons.

A ngling Hours/Acre
Year Study Zone M ay June July Aug. Sept. Total
1976 Race Br. 503 190 58 63 75 889

Willow Br. 509 158 33 34 81 815
1977 Race Br. 214 301 186 161 153 1,015

W illow Br. 270 122 100 121 127 740
1978 Race Br. 182 144 158 94 174 752

W illow Br. 217 127 90 61 78 574
1979 Race Br. 166 202 109 144 155 775

W illow Br. 206 126 75 76 93 575
1977-79 Race Br. 188 215 151 133 161 847
A vg. Willow Br. 231 125 88 86 99 629

TABLE 6. Frequency distribution o f  trout released/trip 
in the R ace Br. and Willow Br. study zones during the 
1976 trout fishing season and averages for the 
1977-79 seasons.

Trips on Trips on
Race Br. (%) W illow Br. (%)

No.
Released 1976

1977-79
Avg. 1976

1977-79
A vg.

0 62.4 40.3 68.4 57.9
1 13.5 14.1 8.0 10.9
2 7.0 10.3 10.3 10.3
3 5.2 7.7 2.7 6.4
4 2.2 5.2 3.7 4.0
5 2.2 4.7 2.0 2.5
6 2.8 4.1 1.7 1.8
7 0.7 3.0 0.0 1.0
8 1.0 1.9 0.0 .2 .1
9 0.4 1.7 0.7 0.3
10 0.7 1.5 0.6 0.7

11-14 1.0 3.0 1.3 1.1
15-19 0.5 2.1 0.6 0.4
2 0 + 0.4 0.4 0.0 0.6

TABLE 7. Summary o f  results obtained from angler attitude survey forms distributed during the 1979 trout 
fishing season to anglers fishing the R ace Br. and Willow Br. study zones. *

No. Percenl
Respondents Total

1. S tate  of Residency
W isconsin 25 32
M innesota 50 65
Other 2 3

2. Sex and age
Male over 16 73 94
Female over 16 2 3
Male under 16 2 3
Female under 16 0 0

3. Study zone of primary fishing
interest on m ost recent trip

Race Branch 29 38
Willow Branch 23 30
B oth 25 32

No. Percent
Respondents Total

4. Type of bait used on m ost 
recent fishing trip

Worms or other live bait 3 4
Artificial flies 55 71
Spinning lures 10 13
Combination of flies and lures 2 3
Other combination 7 9

Frequency study zones were 
fished in la st 3 seasons

Several tim es each season 56 73
Only 1 or 2 tim es each season 9 12
First tim e in either zone 12 15

Percent Total Respondents
Characteristic or A ttribute to  be 
Ranked for M ost Recent Trip

Total No. 
Respondents

H ighly
Satisfied Satisfied D issatisfied

H ighly
D issatisfied

No. of trout hooked 70 28 53 16 3
Size of trout hooked 68 15 65 17 3
Fighting quality of trout hooked 67 33 63 3 1
E sthetic quality of stream 74 50 43 5 1
Lack of interference from other anglers 75 43 49 5 3
Overall quality of the trip 74 54 42 3 1
♦Of 233 survey forms distributed, 77 were returned in preaddressed envelopes provided. All 

data on every form were not usable for every category, hence the differences in total 
numbers of respondents for various attributes assessed .

16

ratings accounted for 79 of 96% of the 
total ratings among the 7 items rated. 
Overall quality of their most recent 
fishing trip was ranked as “highly sat­
isfactory” by 54% of the respondents. 
Most of the respondents were satisfied 
with the number of trout hooked; only 
3% were “highly dissatisfied” (2 of 70 
anglers). The greatest disparity in 
opinions involved the size of trout 
hooked. Although 65% were “satis­

fied”, only 15% were “highly satisfied” 
and 3% were “highly dissatisfied” (2 
of 68 anglers).

T R O U T  PO PU LA T IO N  
D YN A M ICS

Brown trout were about equally 
abundant in the Race Br. and Willow

Br. in mid-April 1976, numbering 
2,133/mile and 2,104/mile, respec­
tively. In early October 1976, the Race 
Br. held approximately 38% more 
brown trout/mile than did the Willow 
Br. During the remaining three years 
of the study, encompassing six more 
assessments of the standing stocks of 
trout in each study zone, abundance of 
trout in the Race Br. always differed by 
an even greater positive percentage



from the abundance in the Willow Br. 
and reached a maximum difference of 
124% in October 1979 (Fig. 12). April 
1977-79 standing stocks in the two 
zones differed by an average of 57 % in 
favor of the Race Br. as opposed to 
only a 1% difference in April 1976. 
Standing stocks in October 1977-79 av­
eraged 95% greater in the Race Br. 
than in the Willow Br. as opposed to a 
38% difference in October 1976.

Comparative differences within 
zones between the April 1976 standing 
stock and the average for April of 1977- 
79 also clearly favored the Race Br. 
over the Willow Br. Its average stand­
ing stock increased by 59% compared 
to the April 1976 baseline, whereas the 
comparable change for the Willow Br. 
was a positive 2% (Table 8).

The Willow Br. held proportion­
ately more rainbow trout/mile than 
did the Race Br. in 2 of 3 Aprils and 1 
of 3 Octobers, but the much greater 
abundance of brown trout in both 
study zones largely determined the di­
vergence in standing stock histories af­
ter October 1976 for both species 
combined.

In terms of relative biomass, differ­
ences between zones were noticeably 
greater after application of special reg­
ulations to the Race Br. than were the 
differences in April and October 1976 
(Fig. 13). Both zones held approxi­
mately 112 lb/acre of trout in April 
1976. The average April biomass dur­
ing the following three years was 69%

greater in the Race Br. than in the Wil­
low Br. (164 vs. 97 lb/acre). In Octo- 

I ber 1976, the biomass/acre differed by 
49% in favor of the Race Br. This dif­
ference increased to 119% as an aver­
age for the Octobers of 1977-79 (138 vs. 
63 lb/acre). Of the 8 biomass esti- 
mates/zone, the highest value for the 
Race Br. was 180 lb/acre in April 1978. 
Rainbow trout accounted for 13 lb/ 
acre of this total. Maximum biomass 
noted for the Willow Br. was 112 lb/ 
acre in April 1976 (Table 8). All 6 of 
the last 8 estimates of biomass of 
brown trout in the Race Br. exceeded 
the 2 estimates made in 1976. This 
pattern was not true for brown trout in 
the Willow Br. The highest estimate of 
the 8 was the first one and the lowest 
was the last one in the series, October 
1979.

Patterns of spring and fall densities 
of trout over 13 in. in each study zone 
did not clearly separate from each 
other, as was the case for total stock 
numbers or biomass (Fig. 14). In both 
zones, the lowest density of trout 13 in. 
or larger was found in April 1976, with 
the Race Br. having fewer such trout 
than the Willow Br. Trout of this size 
increased from a density of 33/mile in 
the Race Br. in April 1976 to an aver­
age April density of 76/mile in 1977- 
79, a 131 % increase. In the Willow Br. 
the corresponding change was from 
43/mile to an average of 79/mile, an 
83 % gain even though no special regu­
lations were in effect to encourage such

FIGURE 8. Percentage distribution 
by month o f the total hours o f angling 
/fishing season in the Race Br. and 
Willow Br. study zones during the 1976 
trout fishing season , and monthly 
averages for the 1977-79 seasons.

a buildup (Table 8).
Average densities of trout over 13 

in. in October increased 12% in the 
Race Br. and decreased 15% in the 
Willow Br. comparing the same two 
time periods.

Only 4 of 3,000 rainbow trout 
stocked in the Race Br. during the 
study were known to have attained a 
length of 13 in. and all 4 were creeled. 
Of the 3,000 stocked in the Willow Br., 
only 1 was captured during electrofish­
ing activities that was larger than 13 in. 
and none of this size showed up in the 
harvest.

No trout over 20 in. were collected 
during the four electrofishing invento­
ries in April. Only 6 trout of this size 
were collected during the four invento­
ries in October, 3 in each study zone. 
The largest individual collected was a 
27-in. male brown trout in the Race Br. 
in October 1976. Ten months later this 
trout was creeled by a spin-fishing ang­
ler in this study zone.

Not all of the trout temporarily 
“saved” as a result of being released 
rather than creeled survived until the 
end of the fishing season. However, 
April-to-October survival rates in the 
two study zones clearly support the 
conclusion that more trout were 
present in the Race Br. in the Octobers 
of 1977-79 than would have been there 
if catch and release regulations had not 
been applied. Average survival of age I 
and older trout for the April-October 
peiods of 1977-79 was 56%. The 1976 
value for that period was 39%.

In the Willow Br. where exploita­
tion of brown trout declined during the 
1977-79 seasons as compared to the 
1976 season, April-to-October survival 
rate was also enhanced, increasing 
from 29% in 1976 to an average of 39% 
in 1977-79. 17





FIGURE 10. Cumulative angler 
trips/acre in the R ace Br. and 
Willow Br. study zones each  month 
o f  the 1976 trout fishing season and 
averages for the 1977-79 seasons.



FIGURE 11. Percentage 
distributions o f  the total angler trips 
according to the type o f  bait used in 
the R ace B r. and Willow Br. study 
zones during the 1976 trout fishing  
season and as averages for the 
1977-79 seasons.
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1 9 7 7 - 7 9 AVG
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FIGURE 12. Number o f  brown 
trout/mile and rainbow trout/mile in 
the R ace Br. and Willow Br. study 
zones each April and October o f
1976-79.
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FIGURE 13. Biom ass o f  brown 
trout/acre and rainbow trout/acre in 
the R ace Br. and Willow Br. study 
zones each April and October o f
1976-79.
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FIGURE 14. Number o f  trout/mile 
over 13 in. in the R ace and Willow 
Br. study zones each April and 
October o f  1976-79.
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TABLE 8. Population statistics for the standing stocks o f  brown trout and 
rainbow trout in the R ace Br. and Willow B r . study zones each April 
and October o f  197&79.

1976 1977 1978 1979
1977-79

Avg.
% Diff. 

1977-79-5-1976

Trout/mile in April
Race Br.

Brown 2130 2530 3750 3050 3110 + 4 6
Rainbow 0 197 352 254 268
Total 2130 2727 4102 3304 3378 + 5 9

W illow Br.
Brown 2100 1430 1860 2220 1840 - 1 2
Rainbow 0 427 403 97 309
Total 2100 1857 2263 2317 2149 + 2

Trout/mile in Oct. (0+)
Race Br.

Brown 835 4080 2960 2040 3030 + 2 6 3
Rainbow 0 46 18 24 29
Total 835 4126 2978 2064 3059 + 2 6 6

W illow Br.
Brown 603 2040 1900 920 1620 + 1 6 9
Rainbow 0 18 23 2 14
Total 603 2058 1923 922 1634 +  171

Trout/mile in Oct. (1+)
Race Br.

Brown 835 1620 2450 1500 1860 +  123
Rainbow 0 46 18 24 29
Total 835 1666 2468 1524 1889 +  126

W illow Br.
Brown 603 739 1140 546 810 + 3 4
Rainbow 0 18 23 2 14
Total 603 757 1163 548 824 + 3 7

Pounds/acre in April
Race Br.

Brown 112 144 167 154 155 + 3 8
Rainbow 0 6 13 9 9
Total 112 150 180 163 164 + 4 6

W illow Br.
Brown 112 74 85 102 87 - 2 2
Rainbow 0 i s 15 4 10
Total 112 84 100 106 97 - 1 4

Pounds/acre in Oct. (0+)
Race Br.

Brown 86 136 151 122 136 + 5 8
Rainbow 0 3 1 2 2
Total 86 139 152 124 138 + 6 1

W illow Br.
Brown 58 65 73 49 62 + 8
Rainbow 0 1 2 < 1 1
Total 58 66 75 49 63 + 9

Pounds/acre in Oct. (1+)
Race Br.

Brown 86 118 147 116 127 + 4 7
Rainbow 0 3 1 2 2
Total 86 121 148 118 129 +5Q

W illow Br.
Brown 58 52 68 45 52 - 4
Rainbow 0 1 2 < 1 1
Total 58 53 70 45 53 - 8

No/mile >  13 in. in April
Race Br.

Brown 33 52 84 91 76 +  131
Rainbow 0 3 0 0 1
Total 33 55 84 91 77 +  134

W illow Br.
Brown 43 71 95 71 79 + 8 2
Rainbow 0 0 0 1 < 1
Total 43 71 95 72 79 + 8 3

No/mile >  13 in. in Oct.
Race Br.

Brown 57 85 57 49 64 +  12
Rainbow 0 0 0 0
Total 57 85 57 49 64 +  12

W illow Br.
Brown 63 63 55 43 54 - 1 5
Rainbow 0 0 0 0
Total 63 63 55 43 54 - 1 5



DISCUSSION

Most comparisons of 1977-79 data 
with data from 1976 support the con­
clusion that a highly successful catch 
and release fishery was created as a re­
sult of imposing special regulations on 
the Race Br. This conclusion is sup­
ported not only by comparisons of data 
sets for the Race Br. for the two time 
periods, but by comparisons of data 
sets for the Race Br. with those for the 
Willow Br. as well.

For example, despite a 99% reduc­
tion in the number of trout harvested, 
angler use of the Race Br. remained 
high during the 1977-79 seasons. It re­
ceived more angler use than did the 
Willow Br. in 1976, when regulations 
were similar on both branches, and it 
continued to receive more angler use 
than did the Willow Br. when the 
switch was made to catch and release 
regulations. This continued domi­
nance is particularly worth emphasiz­
ing as a factor indicating solid public 
acceptance of setting aside the Race 
Br. as a catch and release fishery. An­
glers using live bait accounted for 41% 
of the total angler hours on the Race 
Br. during the 1976 season (nearly 
1,800 hours). Such contributions 
could no longer be made during the 
1977-79 seasons, but increased use by 
fly fishers and artificial lure fishers 
largely offset these potential deficits. 
Anglers using flies or artificial lures 
also continued to contribute substan­
tially to the total use and catch on the 
Willow Br. whereas anglers fishing 
with live bait on the Willow Br. could 
no longer “cross over” unless they 
switched to legal fishing methods. It 
seems probable that had the Willow 
Br. been less conveniently located in 
relation to the Race Br., fewer anglers 
attracted to the Race Br. by the special 
regulations would have subsequently 
fished the Willow Br. too. If such were 
the case, the relatively greater use of 
the Race Br. than the Willow Br. dur­
ing the 1977-79 seasons would have 
been even more divergent. A reverse 
effect is probable but less likely, that 
is, cross over of anglers from the Wil­
low Br. to the Race Br. could have in­
creased the fishing effort on the Race 
Br. simply because it was conveniently

located to anglers primarily interested 
in fishing the Willow Br. The most im­
portant fact to keep in mind, however, 
is that angler use of the Race Br. re­
mained high in 1977-79 despite prohi­
bition of a popular fishing method.

Three other major goals of a good 
catch and release fishery were also 
achieved on the Race Br.: (1) The 
number of trout released/season in­
creased (by 116%). (2) More trout
were probably released more than once 
(recycled). (3) The combined catch 
rates of trout creeled or released in­
creased substantially and to rates 
much higher than are typical of trout 
fisheries in Wisconsin (from 0.8/hour 
in 1976 to rates of 1.08, 1.46 and 1.48 
for the 1977-79 seasons).

Angler use of the Race Br. during 
the seasons of catch and release regula­
tions also differed from a commonly 
observed pattern for such special regu­
lation waters, a pattern that consists of 
an initial and often large decrease in 
angler use for a fishing season or two 
followed by a few seasons of gradual in­
crease to a level equal to or greater 
than that observed when more liberal 
regulations were in effect (Anderson 
1977; Johnson and Bjornn 1978; Len­
non and Parker 1960; Pettit 1977).

Year by year trends in angler hours 
and trips for the Willow Br. paralleled 
each other and differed markedly from 
the trends for the Race Br. Declines in 
angler hours and trips from 1976 to 
1977 to 1978, and only a slight increase 
in hours of fishing during the 1979 sea­
son, may have reflected a negative re­
sponse by some anglers to imposition 
of special regulations on the adjacent 
Race Br. Although the study zones 
were marked with both large wooden 
engraved signs at the road bridges and 
at the ends of the study zones and nu­
merous smaller cardboard signs along 
both study zones, some anglers con­
tacted during the study mistakenly be­
lieved special regulations applied to 
both study zones. Other anglers may 
have stayed away because they could 
no longer fish both study zones with 
live bait. Whatever the resons may 
have been for reduced angler use of the 
Willow Br. during 1977-79, poorer fish­

ing success was not one of them. 
Hourly catch rates for both trout 
creeled and trout released were better 
those years than in 1976.

Abnormally poor conditions for 
fishing during the 1978 and 1979 sea­
sons may have contributed to declines 
in angler use of both study zones. Al­
though unsubstantiated by objective 
measurements, many anglers indicated 
during creel census interviews that 
much higher than normal stream flow 
during several weeks of both the 1978 
and 1979 seasons was a discouraging 
factor. Discharge in both study zones 
is influenced not only by rainfall in the 
watershed but by manipulations of 
outlet spillways on two upstream 
dams, one of which is used for electric­
ity generation and the other to adjust 
water level in Little Falls Flowage for 
public users at Willow River State 
Park. A severe drawdown of the Flow- 
age during the summer of 1979 to allow 
repairs of the dam also produced unde­
sirable fishing conditions in the study 
zones for several days.

Due in large part to the proximity of 
the metropolitan complex of Minneap- 
olis-St. Paul, few trout streams in Wis­
consin receive as much angler use as 
that recorded for the Race and Willow 
study zones during this study. In fact, 
the maximum intensity of use recorded 
for the Race Br. in 1977, amounting to 
1,015 hours/acre, is the highest such 
value documented for a Wisconsin 
trout stream (Table 12, Append.).

The high intensity of angler use the 
Race and Willow system received dur­
ing the study is shown by the compari­
son of angler use data for this system 
with that collected by Avery (pers. 
comm.) during 1979 at 18 Mile Creek, 
a Class I stream in northwestern Wis­
consin, and at N. Br. Beaver Cr., an­
other Class I stream in northeastern 
Wisconsin. Both were selected for 
study as typical examples of wild 
brown trout streams in the northern 
half of the state. Hours/acre were ap­
proximately 12-20 times greater on the 
Race-Willow system during 1976-79 
than was the average for the two Class 
I streams in 1979 and seasonal trips/ 
mile differed by factors of 22-32 times



TABLE 9. Anglers, trips, hours, catch and catch rates summarized according to the number o f  angling trips made/season to the 
R ace Br. and Willow Br. study zones during 197&79.

Percent
Trips/
Season

Total Anglers Total Trips Total Hours Trout Creeled Trout Released Catch/hour Creeled Catch/hour Released  
Race WillowRace Willow Race Willow Race Willow Race Willow Race Willow Race Willow

1976  t r o u t  f ish in g se a so n
1 73.3 74.8 45.0 53.8 42.5 56.9 49.0 51.6 25.2 39.6 0.29 0.25 0.35 0.31
2 16.3 12.6 19.9 18.2 19.3 17.0 20.8 14.2 10.7 12.6 0.27 0.23 0.32 0.33
3 3.9 4.7 7.1 10.1 6.2 8.7 5.4 11.1 10.8 9.6 0.22 0.35 1.03 0.50
4 1.9 3.7 4.8 10.8 4.6 11.1 4.7 12.9 5.4 25.1 0.25 0.32 0.68 1.02
5 1.9 1.4 6.0 5.1 4.7 4.6 3.4 5.8 4.1 4.1 0.18 0.35 0.51 0.40

6-9 1.6 2.8 6.9 2.0 6.1 1.7 9.7 4.4 5.8 9.0 0.43 0.70 0.49 2.32
10-14 0.4 2.4 5.6 0.0 11.5 0.00 1.19
15-19 0.8 7.9 11.0 7.0 26.5 0.19 1.40

1977-79 tr o u t  f ish in g  se a so n  (avg.)
1 73.2 75.1 40.4 50.1 33.7 47.8 43.8 37.2 25.0 34.4 0.01 0.25 1.10 0.49
2 12.4 15.7 13.8 21.0 13.0 20.9 18.7 29.4 12.5 31.4 0.01 0.43 1.47 0.94
3 5.5 3.6 9.1 7.0 9.9 6.6 25.0 6.9 9.5 6.4 0.02 0.32 1.41 0.61
4 2.2 1.5 4.6 3.9 5.5 3.7 12.5 2.9 4.2 5.6 0.02 0.29 1.00 1.02
5 2.2 1.1 6.0 4.1 5.3 2.9 2.7 11.2 2.7 0.28 3.20 0.66

6-9 2.6 1.7 10.2 7.4 11.3 8.5 9.1 11.4 10.5 0.35 2.78 0.86
10-14 1.2 1.3 8.6 6.5 9.6 9.6 11.8 9.6 9.0 0.41 1.36 0.56
15-19 0.5 4.5 3.8 5.2 1.97
2 0 + ! 0.2 2.8 7.9 11.4 2.04

greater.
Although confinement of the catch 

and release regulations to only 1 mile 
of stream probably increased angler 
density/mile over that which would oc­
cur if the study zone had been longer, 
the index of anglers/mile is an easily 
visualized one for comparing relative 
use of two or more trout streams. It 
also can be readily translated into an­
other conceptually helpful index of 
angler use -— the average number of 
anglers/mile/day over the course of a 
fishing season. Chances of encounter­
ing another angler while fishing the 
Race Br. or Willow Br., for example, 
are quite high. An average of 11 an­
glers fished each of these mile-long 
study zones each day of the study. By 
contrast, chances of seeing another 
angler while fishing on 18 Mile Creek 
or the N. Br. of Beaver Cr. are quite 
low. In 1979 the average number of an­
glers/mile/day was only 0.4 on these 
two streams. (Study zones were 5.3 
and 3.4 miles long.)

Much of the success of the catch 
and release fishery that evolved on the 
Race Br. was probably due to the un­
usually large clientele of anglers volun­
tarily releasing legal-sized fish in both 
study zones prior to designation of the 
Race Br. as a special regulations site 
and their subsequent continued use of 
this site during 1977-79.

Fly fishing anglers comprised an ex­
ceptionally high proportion of the an­
glers using each study zone in 1976, 
compared to that on other Wisconsin 

24 trout streams (Hunt 1970; Meyers and

TABLE 10. Number o f  brown trout/mile over 13 in. in the 
R ace Br. and Willow Br. study zones each April and 
October o f  1976-79 and the rates o f  exploitation o f  the 
April stocks o f  these trout during the 1976-79 trout 
fishing seasons.

1976 1977 1978 1979
1977-79

Avg.
No./mile in April:

Race Br. 33 52 84 91 76
W illow Br. 43 71 95 71 79

No./mile in October:
Race Br. 57 85 57 50 64
Willow Br. 63 63 55 43 54

No./mile creeled:
Race Br. 45 27 11 18 19
Willow Br. 12 82 54 21 46

Percent Exploitation
Race Br. 136* 52 13 20 28
Willow Br. 29 116 56 29 67

♦H arvest of trout over 13 in. exceeded the number present in 
April, due to  recruitment of additional trout of this size via  
growth and/or in-migration.

Thuemler 1976) and this proportion 
was greater on the Race Br. than on the 
Willow Br. (46% vs. 37% ). The 
number of trout released in proportion 
to numbers creeled was also unusually 
high for both study zones in 1976, par­
ticularly in view of the fact that most of 
the released trout probably were legal- 
sized. Most of these released trout had 
been caught by fly fishers. Such an­
glers continued to predominate on the 
Willow Br. even during the years when

special regulations to encourage use of 
flies applied to the adjacent Race Br. 
They accounted for 46% of the total 
trips on the Willow Br. during 1977-79 
and caught 55% of all trout released 
but only 26% of all the trout creeled 
(caught and kept), an indication that 
voluntary catch and release continued 
to be an important factor on the Wil­
low Br. all years of this study.

A substantial portion of the anglers 
fishing the Race and Willow study



zones during 1976 chose to fish both 
zones the same day. These “crossover” 
anglers accounted for 16% of the total 
trips to the Willow Br. and 17 % of the 
total trips to the Race Br. Among 
these crossover anglers, live bait was 
used on 37% of the trips, flies were 
used on 44% of the trips and artificial 
lures on 9%. During the 1977-79 sea­
sons, the proportions of crossover trips 
increased to 22 % for the Race Br. and 
32% for the Willow Br. even though 
bait fishing anglers could no longer fish 
both study zones. Evidently the 
thought of “competing” with anglers 
using live bait on the Willow Br. was 
not a strong deterrent among most fly 
fishers and artificial lure fishers at­
tracted to the Race Br. by the special 
regulations or previously familiar with 
the Willow Br. Such was not the case 
when fly-fishing-only regulations were 
applied to 2 of 4 study zones of Law­
rence Creek in central Wisconsin. Ap­
proximately 89% of the fly fishing an­
glers chose to fish the study zones 
reserved for them during the 1961-67 
seasons (Hunt 1970).

Addition of stocked rainbow trout 
to both study zones accomplished its 
purposes of diversifying the fishery 
and increasing catch rates, but only 4 
of the 3,000 rainbow trout stocked in 
the Race Br. contributed to the catch 
of legal-sized trout. Survival of the 3 
age 0 stocks from October to the next 
April was reasonably good, averaging 
25% in the Race Br. and 28% in the 
Willow Br. Survival until the next 
April (age II) , however, was poor, 
averaging only 2%. All of these sur­
vival rates are minimum values repre­
senting not true survival but “resi­
dency survivals” of those rainbow 
trout that remained in the study zones 
after being stocked there (Table 13, 
Append.). Several anglers who fished 
the study zones reported catching rain­
bow trout in portions of the Willow 
River above and below the study zones, 
too.

In proportion to their numbers 
present, rainbow trout contributed 
slightly more to both the catch and re­
lease fishery on the Race Br. and the 
catch-to-eat fishery on the Willow Br. 
than did brown trout:

(1) 1.9 rainbow trout were released 
for each one present in April vs. release 
of 1.6 brown trout for each one present 
in April in the Race Br. (Table 14, 
Append.).

(2) Angler exploitation averaged 
55% for rainbow trout vs. 47% for 
brown trout on the Willow Br.

Anglers interviewed in the study 
zone only once per season accounted 
for surprisingly high proportions of the 
total numbers of anglers interviewed. 
For example, in 1976 such anglers on 
the Race Br. accounted for 73.3% of

the total number of anglers and 45.0% 
of the total trips.

Anglers interviewed only once were 
even more prominent on the Willow 
Br. in 1976 when they comprised 
74.8% of those contacted and logged 
53.8% of all trips (Table 9).

During the 1977-79 seasons an im­
portant change noted was the number 
of anglers fishing 10 times or more/ 
season on the Race Br. In 1976, 20 an­
glers were estimated to have fished the 
Race Br. at least 10 times. During the 
1977-79 seasons an average of 36 an­
glers did so and a few anglers fished the 
zone 20 or more times each season. 
Fewer anglers made multiple trips/ 
season to the Willow Br. during the 
1977-79 seasons by comparison to the 
record for this zone in 1976 or in com­
parison to the record for the Race Br.

Another unusual feature of the 
sport fishery on the Race Br. during 
the special regulation seasons was the 
fact that none of the 62 legal-sized 
trout creeled were taken by anglers 
who fished 5 or more times/season 
even though they caught nearly half of 
the trout released. These results would 
suggest that this group of anglers pre­
ferred to keep no trout since it is likely 
that a few of the estimated 1,730 trout 
released by these anglers were legal­
sized.

The most disappointing outcome of 
the study from a management view­
point was the failure of the trout popu­
lation in the Race Br. to display a ma­
jor increase in the number of trout over 
13 in., and more specifically to show a 
year by year accumulative trend dur­
ing the years of catch and release regu­
lations. Although the average number 
of trout over 13 in. in the Octobers of 
1977-79 was 12% greater than the 
number of such trout present in Octo­
ber 1976, there were fewer trout of this 
size in the Race Br. in October 1979 
than were there the previous 3 
Octobers (Fig. 14).

In relation to concomitant trends in 
spring and fall abundance of trout over 
13 in. in the Willow Br., it is likely that 
the special regulations on the Race Br. 
had some benefit in stockpiling a few 
more larger trout but not to the degree 
expected. Consequently, the excellent 
catch and release fishery for 8- to 12-in. 
trout did not acquire the added desir­
able quality of a much improved “tro­
phy trout” fishery.

Failure to build up a strong stock of 
trout over 13 in. in the Race Br. cannot 
be attributed to excessive harvest of 
such fish during the 1977-79 seasons. 
On the average, fewer trout of this size 
were removed during these 3 seasons 
than during 1976 (Table 10). Further­
more, in relation to the number of such 
trout present in April, the exploitation 
rate (assuming no recruitment due to 
growth or in-migration during the fish­

ing season) averaged only 28% in 
1977-79 compared to a rate of 136% for 
the 1976 season (during 1976 more 
trout over 13 in. were creeled than were 
present in April). In other words, most 
of the trout of 13 in. or more were not 
being promptly caught and kept as 
they attained legal size or happened to 
move into the Race Br. during 1977-79.

Average length of the trout creeled 
each season of this special regulation 
study is another indication that 
overharvest was not a deterrent to the 
anticipated buildup of legal fish.
Creeled trout averaged 14.0 in. in 1977,
13.7 in. in 1978 and 13.8 in. in 1979.

Density dependent decreases in 
growth of trout in the Race Br. is an­
other possible reason for lack of dra­
matic buildup of legal trout, but I was 
not able to clearly substantiate 
whether such a depensatory response 
occurred. Four factors frustrated age 
and growth analyses:

(1) All year classes were comprised 
of both wild and domestic individuals, 
many of which could not be positively 
distinguished as to origin after their 
first year of life.

(2) Average size of age 0 stocks of 
domestic origin differed at the time of 
stocking and most of those stocked 
were larger than wild age 0 trout.

(3) Unmarked stocked trout moved 
into the study zones. These trout had 
not been as closely graded to reduce 
variation in size spread as had the lots 
of trout counted and fin-clipped prior 
to stocking in the study zones.

(4) Most of the scale samples col­
lected from trout of unknown age 
proved to be unusable for verifying 
age-length relationships. This compli­
cation in particular nullified efforts to 
verify age composition of standing 
stocks inventoried in 1976, the baseline 
year of study, when only age I could be 
clearly recognized on the basis of size 
frequency and known-age fin-clip 
marks.

Despite these confounding vari­
ables, average lengths of ages I, II and 
III brown trout (domestic and wild 
combined) were derived for April and 
October of 1977-79 (Table 15, Ap­
pend.) . About the only useful conclu­
sion that can be inferred from these 
data is that brown trout tended to grow 
better in the Willow Br., at least 
through age III, but no insight is pro­
vided to either verify or reject reduced 
growth rates in either zone in response 
to increased trout density.

Examination of several tabulations 
of condition factors (R) led to the 
same conclusion. Trout tended to 
weigh more at a given length in the 
Willow Br., especially in April, but no 
year to year trends were apparent that 
suggested density dependent changes 
in length-weight relationships in either 
study zone (Table 16, Append.). 25



MANAGEMENT CONSIDERATIONS 
AND RECOMMENDATIONS
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This study fulfilled its basic man­
agement goal: providing the first com­
prehensive, in-depth analysis of im­
p acts th a t ca tch  and release  
regulations have on a trout population 
and sport fishery in a Wisconsin 
stream. Based on the outcome of this 
study, I recommend modest expansion 
of the “management for quality” con­
cept through use of catch and release 
regulations on a few other trout waters. 
Such expansion should continue to be 
tempered with caution, however. 
Probably few (if any) other trout 
streams in Wisconsin presently have as 
large a clientele of user anglers as 
“ready made” for adapting to the 
changes that accompany special regu­
lations status as did the Race-Willow 
system. Consequently, desired goals 
are not likely to be achieved as quickly 
or completely, in either qualitative or 
quantitative terms, as they were in this 
study.

Combined with such precaution, 
however, results from this study can be 
used to convey to the angling public 
what consequences to expect when 
special regulations are applied. As 
Driver and Cooksey (1977) recom­
mend, such educational efforts should 
be viewed by fishery managers as an 
important task that provides anglers 
with “better market information on 
which to base their decisions” and also 
“enhance the credibility” of the man­
agers with the angling public they 
serve.

Some of the likely consequences to 
expect would include: (1) mainte­
nance or even an increase in the 
number of anglers using a stream des­
ignated for catch and release manage­
ment despite elimination of bait-fish- 
ing an glers; (2) a more even 
distribution of angling effort over the 
course of the season; (3) an increase in 
the number of anglers fishing such a 
stream several times/season; (4) dras­
tically reduced harvest and eventual 
loss of such trout to natural mortality 
causes; (5) a much improved catch 
rate (“shortening the time between 
bites”), counting catch as those re­
leased and/or creeled; (6) a higher rate

of “success” in catching at least one 
trout/trip, even though it will probably 
have to be released; (7) more trout 
caught more than once (recycling) ; 
and (8) a buildup in the number and 
biomass of trout, particularly from 
spring to fall.

Prominent posting of such special 
regulation reaches of stream, greater 
public relations educational efforts lo­
cally to alert anglers to the new man­
agement emphasis and advance plan­
ning to obtain increased law 
enforcement surveillance are also rec­
ommended procedures to enhance 
prospects for success of a catch and re­
lease fishery.

To provide a more balanced availa­
bility of such specially managed 
streams in Wisconsin (to both resident 
and nonresident anglers), considera­
tion should be given to selection of a 
stream in Dane or Iowa Co., another in 
Waushara or Waupaca Co. and a third 
in Sawyer or Washburn Co. Updated 
evaluations should also be initiated of 
the special regulation fisheries on the 
Peshtigo River and Wolf River. If the 
present zones are to be continued as 
special regulation waters, with or with­
out an updated evaluation, considera­
tion should be given to substituting an 
“artificial lures only” restriction for 
the present “fly fishing only” con­
straint. Ample evidence has now been 
accumulated to show that rates of 
hooking mortality of released trout are 
similar for both of these fishing meth­
ods (Wydoski 1977). From a biological 
perspective, therefore, a flies-only rule 
is no longer justified.

Continuation of the present catch 
and release regulations on the Race Br. 
is also strongly recommended. Public 
acceptance has been excellent and ang­
ler use will probably continue to in­
crease in view of the proximity of the 
location to a major urban population.

Although the evidence is largely cir­
cumstantial, deficiencies in the physi­
cal environment may be the critical 
factor limiting accumulation of more 
large trout in the Race Br. This defi­
ciency, if real, could be ameliorated by 
carrying out an appropriate program of

instream habitat enhancement, a step I 
recommended not only to provide 
more niches for large trout but to also 
improve aesthetic quality of the Race 
Br. by remodeling or replacing many of 
the existing unattractive habitat im­
provement structures. Most of these 
structures are in need of repair. If such 
renovation or replacement would 
largely eliminate the bottleneck cir­
cumventing buildup of trout in the 15- 
20 inch range, a major advance in fish­
ing quality would be achieved.

A specific appraisal of unused car­
rying capacity for large trout and/or 
the potential cost to develop additional 
such habitat should also be a criterion 
to include whenever a stream is being 
assessed as a candidate for manage­
m ent with catch  and release  
regulations.

Due to the unusual physical attrib­
utes of the Race-Willow system and 
the backlog of information available on 
its trout stocks and sport fishery, the 
system also has much potential as a 
site for additional research studies. 
Obvious studies that could be initiated 
are those aimed at testing other combi­
nations of catch and release regula­
tions, evaluation of additional benefits 
to be derived from the recommended 
trout habitat improvement work and 
assessments of a variety of stocking 
measures to enhance such a fishery by 
altering the present quota in terms of 
species used, sizes and numbers 
stocked. The site is also one which is 
particularly well suited to studies of 
angler attitudes about their sport and 
about sharing their resource with other 
recreational users. Such information 
will become increasingly important in 
formulating future management plans 
for the trout resource of Wisconsin as 
will another category of now scarce in­
formation that could be readily ac­
quired through an appropriate study at 
the Race-Willow site: the economic 
values of a trout fishery managed 
under normal fishing regulations vs. 
the economic values associated with a 
trout fishery managed with catch and 
release regulations.



That “quality moment” which is the focus o f  
catch and release fishing, an event experi­
enced nearly 15,000 times during the three 
seasons o f testing catch-and-release regula­
tions on the Race Branch.

SUMMARY

The Race Branch is a mile-long side 
channel of the Willow River in west 
central Wisconsin. The portion of the 
Willow R. flowing parallel to the Race 
Br. is called the Willow Br. All of the 
Race Br. and the upper two-thirds 
(also one mile long) of the Willow Br. 
were selected as study zones to evalu­
ate the impact on the sport fishery of 
experimental regulations that required 
release of nearly all trout caught dur­
ing 3 successive fishing seasons. An­
glers using the Race Br. during 1977-79 
were required to use artificial flies or 
spinning lures and could keep 1 trout 
of 13 in. or larger per day. Normal and 
much less restrictive regulations re­
mained in effect on the Willow Br.

Field data were obtained via two 
primary sources: electrofishing inven­
tories of trout stocks each April and 
October of 1976-79 and a 40 hour/week 
creel census throughout the 1976-79 
trout fishing seasons (May through 
September).

Trout populations in both study 
zones were primarily sustained by an­
nual stocking of age 0 brown trout in 
the Octobers of 1975-78 plus supple­
mental stocking of age 0 rainbow trout 
in the Octobers of 1976-78. Rainbow 
trout were added to provide a two-spe- 
cies diversity to the sport fishery. 
Some natural reproduction of brown

trout also occurred each year in both 
study zones.

The catch and release fishery on the 
Race Br. during 1977-79 was judged to 
be highly successful: (1) Angler use re­
mained high in comparison to that 
during the 1976 baseline season; a 5% 
reduction in angler hours (to an aver­
age of 845/acre) but angler trips/sea­
son increased by an average of 15% (to 
392/acre). Angler use during 1977 
amounted to 1,015 hours/acre, the 
highest known value on a Wisconsin 
trout stream. (2) The number of trout 
creeled was reduced by 99%, averaging 
4.2/acre, while the number released in­
creased by 116% to 1,121/acre. The 3- 
season average of trout released to 
trout creeled was 268:1 as compared to 
a ratio of 2:1 in 1976. (3) Some trout 
were probably released more than once 
per season since the catch of trout 
creeled or released exceeded the 
number present in April. Such re­
cycling was higher for rainbow trout 
than for brown trout. (4) In response 
to the catch and release regulations, 
more anglers fished 10-20 times/sea- 
son and the frequency of releasing 
more than 10 trout/trip increased. (5) 
Distribution of angling effort over the 
course of the season was more even. 
(6) The combined catch rates (creeled 
or released) increased to atypically

high values for Wisconsin — from 0.8/ 
hour in 1976 to 1.08, 1.46 and 1.48 in 
1977-79.

On the Willow Br. angler use de­
creased during 1977-79 as compared to 
1976; hours declined by an average of 
23% (to 625/acre) and trips declined 
by an average of 11% (to 259/acre). 
Harvest decreased by 17 % (average of 
191/acre) while the average number of 
trout released remained the same as in 
1976. Exploitation rate of brown trout 
averaged 50% for 4 seasons; that for 
rainbow trout was 55% for 3 fishing 
seasons.

Nonresident anglers were dominant 
in both study zones, accounting for 68- 
84% of the trips/season on the Race 
Br. and 60-80% of the trips/season on 
the Willow Br.

Abundance, biomass and survival 
rate characteristics all changed more 
favorably for trout in the Race Br. than 
for those in the Willow Br. based on av­
erage values for 1977-79 vs. 1976 data. 
In the Race Br. the number of 1+ trout 
increased in April by 58% (to 3.379/ 
mile) and April biomass increased by 
46% (to 164 lb/acre). The average 
number of 1+ trout in October in­
creased by 126% (to 1,889/mile) and 
their biomass increased by 50% (to 
129 lb/acre). In the Willow Br. average 
abundance of 1+ trout in April in- 27



creased only 2% (to 2,149/mile) and 
average biomass decreased by 23% (to 
97 lb/acre). Average October abun­
dance of 1+ trout increased by 37 % (to 
824/mile) and average biomass was 
9% less (53 lb/acre) than it was in Oc­
tober 1976. April to October survival 
of 1+ trout averaged 56% in the Race 
Br. during the special regulation sea­
sons vs. 39% survival in 1976. In the 
Willow Br. comparable survival rates 
were 39% for 1977-79 and 29% in 
1976.

Abundance of trout over 13 in. in 
early October (week after close of the

fishing season) increased an average of 
only 12% in the Race Br. during 1977- 
79. The successful catch and release 
fishery that evolved was not aug­
mented by a much improved “trophy 
trout” fishery. Lack of suitable habitat 
for such trout may have been the prin­
cipal factor preventing a greater 
buildup. In the Willow Br. during the 
same period trout over 13 in. decreased 
in average abundance by 15% despite 
some reduction in exploitation rate in 
that study zone, too.

Managment recommendations in­
clude: (1) continuing the catch and re­

lease regulations on the Race Br. as a 
highlight feature of the management 
plan for trout streams in west central 
Wisconsin, and (2) initiation of a mod­
est expansion of catch and release reg­
ulations on a few other trout waters in 
Wisconsin to further diversify the vari­
ety of trout angling opportunities in 
each management D istrict and 
strengthen the “management for qual­
ity” concept that is a basic component 
of the present DNR trout management 
policy.

APPENDIX TABLE 11. Common and scientific names o f
fishes known to inhabit the R ace Br. and
Willow Br. study zones.

Common Name Scientific Name
Brown trout Salm o trutta
Rainbow trout Salm o gairdneri
Brook trout Salvelinus fontinalis
W alleye Stizostedion vitreum
Yellow perch P erea  flavescens
Largemouth bass M icropterus salmoides
Rock bass A m bloplites rupestris
Black crappie P om oxis nigrom aculatus
BluegiU L epom is m acrochirus
Green sunfish L epom is cyanellus
Northern pike E s o x  lucius
Black bullhead Ictalurus melas
Logperch P ercina caprodes
Johnny darter Etheostom a nigrum
Rainbow darter Etheostom a caeruleum
Central mudminnow Umbra lima
W hite sucker Catostom us com m ersoni
Greater redhorse M oxostom a valenciennesi
Carp Cyprinus carpio
Blacknose dace R hinichthys atratulus
Creek chub Sem otilus atromaculatus
Common shiner Notropis com utus
Brook stickleback Culaea inconstans
M ottled sculpin Cottus bairdi

TABLE 12. Angler use indexes for som e Wisconsin trout stream s.

Stream County Class Hours/Acre Trips/Mile Reference Source
Race Branch St. Croix II 847-1015 1605-1953 This study
W illow Branch St. Croix II 575-815 1310-1562 This study
Lawrence Creek Adam s I 88-679 77-523 H unt (1971)
Little Plover River Portage I 155-283 H unt (1979)
N. Br. Beaver Cr. M arinette 458 M eyers and Thuemler (1976)
N. Br. Beaver Cr. M arinette I 75 52 Avery, E.L. (pers. comm.)
18 Mile Creek Bayfield I 44 1 69 Avery, E.L. (pers. comm.)
Radley Creek W aupaca I 324-337)
Em m ons Creek W aupaca I 333-354 \
M ecan River W aushara I 376-400 ( A very (1981)
S. Br. W edde Creek W aushara I 322-534;
Seas Branch Creek Vernon II 214-290 A very (1978)
Elk Creek Dunn m 802 W is. DN R  Files
Brule River D ouglas i 224 W is. DN R Files
McKenzie Creek Polk i 189-216 164 Lowry (1971)
B ig Roche a Cri W aushara i 82-99 W hite (1972)



TABLE 13. H istory  o f  d om estic rainbow  trou t sto ck s  released  in th e R a ce B r. 
an d  W illow B r. stu dy  zon es.

Race Br.__________  ___________ W illow Br.
Item 1976 1977 1978 1979 1976 1977 1978 1979
No. stocked in Oct. 1000 1000 1000 1000 1000 1000
No. following April 203 313 242 413 352 75
No. creeled 0 4 0 238 202 51
Percent exploitation 0.0 1.3 0.0 57.6 55.8 68.0
No. released 598 598 284 222 434 88
No. in October 47 19 25 17 22 2
April to  Oct.

Percent survival 23,2 6.1 10.3 3.8 6.1 2.7

TABLE 14. R a tios o f  trou t cau ght, both  th ose creeled  an d  th ose  
released , to th e p reseason  abu ndance o f  trou t in the R ace B r. an d  
W illow Br. stu d y  zon es during 1976-79.

TABLE 15. A v erag e len g ths (inches) o f  
a g es  M i l  brow n trou t in th e R a ce Br. 
an d W illow B r. stu dy  zon es each  
A p ril an d  O ctober o f  1977-79.

Year
Ratios For Race Br. Ratios For Willow Br. Race Br. W illow Br.

Brown Rainbow Total Brown Rainbow Total I I f III I II III
1976 1.3 * 1.3 1.5 * 1.5 April of:
1977 1.9 2.9 1.9 1.8 1.1 1.7 1977 6.5 10.7 11.5 6.4 11.1 11.7
1978 1.2 1.7 1.3 1.6 1.6 1.6 1978 6.4 9.6 11.8 6 .5 9.8 11.3
1979 1.7 1.1 1.7 1.0 1.5 1.0 1979 6.2 8.9 10.5 5.9 10.3 11.6
1977-79  A vg. 1.6 1.9 1.6 1.5 1.4 1.4
♦No rainbow trout nresent in either zone until after the close of the October of:

1976 trout fishiner season. 1977 6.7 11.5 12.4 8.6 11.5 12.9
1978 8.3 10.0 12.0 8.6 10.8 11.6
1979 9 4 10.2 12.8 9.8 10.5 13.8

TABLE 16. C oefficien t o f  con dition  fa ctors (R)* fo r  brow n trou t on  
th e R ace B r. an d W illow B r. stu dy  zon es each  A pril an d  
O ctober o f  1976-79.

Inch Group
Year M onth Zone 8 9 10 11 12 13
1976 April Race 1.70 1.58 1.65 1.62 1.54 1.52
1977 April Race 1.76 1.69 1.72 1.74 1.71 1.73
1978 April Race 1.59 1.61 1.61 1.58 1.58 1.58
1979 April Race 1.51 1.57 1.50 1.46 1.52 1.53
1976 April Willow 1.80 1.74 1.77 1.78 1.73 1.67
1977 April Willow 1.75 1.64 1.76 1.71 1.71 1.70
1978 April Willow 1.73 1.63 1.62 1.64 1.72 1.63
1979 April Willow 1.60 1.58 1.52 1.58 1.56 1.54
1976 October Race 1.65 1.67 1.70 1.70 1.67 1.62
1977 October Race 1.52 1.47 1.59 1.60 1.51 1.61
1978 October Race 1.60 1.60 1.66 1.61 1.55 1.51
1979 October Race 1.68 1.56 1.58 1.59 1.60 1.47
1976 October W illow 1.52 1.54 1.60 1.60 1.56 1,75
1977 October Willow 1.54 1.50 1.58 1.66 1.51 1.55
1978 October W illow 1.59 1.64 1.60 1.63 1.61 1.50
1979 October Willow 1.58 1.58 1.57 1.65 1.58 1.49
*R =  10 X weight in gram s m  tota l length to nearest 0.1 in.
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No-kill may sometimes mean no-catch

BOB KRUMM

I can see the old photos in my mind’s 
eye— two successful anglers holding up 
a meat pole of 30 or more trout ranging 

from two to eighf pounds in size. Such 
catches were common in the West at the turn 
of the century; it piakes me wonder what 
fishing would be lifce today if our ancestors 
had been less greedy.

Over-fishing, pollution and loss of habitat 
caused a decline in fisheries throughout 
most of North America during the 20th 
Century. Fortunately for most freshwater 
anglers, catch-and-felease finally caught on 
(pardon the pun).

Catch-and-release has worked in many 
instances. For example, Eastern and 
California streams near population centers 
have been able to sustain trout populations 
despite heavy angling pressure, and the 
practice has enabled the cutthroat trout in 
Yellowstone National Park to bounce back 
and ilourish. It has fdso allowed the rainbow 
trout in the special-regulations stretch of the 
Bighorn River tg exceed management 
objectives.

Some species of fish are ideally suited to 
catch-and-release. Cutthroat trout, for 
instance, are very susceptible to angling. 
Biologist Robert Behnke pointed out in 1987 
that it takes only 10 angler-hours per year to 
catch a cutthroat twice. Cutthroat also have 
low hooking mortality rates and live for up 
to 11 years. Ronald Jones, in a paper deliv­
ered at the Wild Trout III symposium in 
1987, reported that cutthroat trout in the 
Buffalo Ford area of the Yellowstone River 
had a .3-percent hooking mortality rate per 
capture and a population mortality rate ot 
three percent based on an average capture 
rate of 9.7 times (that’s each fish!) per 108- 
day season.

But not all trout fisheries respond well to 
catch-and-release regulations. According to 

| a paper reviewing special regulations, pub- 
lished by biologist̂  Frank Rahel of the 
University of Wyoming, “Catch-and-release 
regulations should be applied with great care

\o thriving fisheries because they have the 
potential to cause a reduction rather than an 
increase in the number of big fish present. 
This happens when recruitment is high and 
harvest restrictions reduce the population 
thinning that occurs under standard angling 
regulations. The increased abundance of fish 
results in increased intraspecific competition 
and consequently a reduction in fish growth 
and condition.”

What Rahel is saying is that catch-and- 
release is not a panacea. While the practice 
has benefited the population and average 
size of cutthroat trout in Yellowstone Park,

iIMI ¡ftH
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; yog release, make spre fa Janet |
I  thpth bffqrfi th^y We totally exhausted, 

leader |gi possible an<|?| 
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brown trout don’t benefit in the same way 
from catch-and-release. Each brown 
requires anywhere from 400 to 1,900 angler- 
hours per year to be caught twice. Most 
studies have concluded that catch-and- 
release is generally not a good management 
scheme for browns in productive waters 
where they have good recruitment. Rainbow 
trout are intermediate on the scale of catcha- 
bility— they are harder to catch than cut­
throats but easier than browns. They can 
flourish under catch-and-release regulations.

Because catch-and-release has been so 
successful in a variety of situations, many 
anglers feel that since they practice it they 
can do no wrong. In essence, catch-and- 
release has created a new breed of fish 
hog— the numbers angler. On the Bighorn 
Riyer this type brags about catching 30 to 
100 trout in a day. And the Bighorn isn’t the 
only heavily fished river where high scores 
are common: The Green, San Juan, Yellow­
stone, Delaware, Pere Marquette and many 
Other famous streams are on the list too.

More than bragging results from anglers 
catching and releasing high numbers of fish. 
First, they kill fish. Many studies on hooking 
mortality have shown that bait fishing has an 
average mortality rate of 25 percent for 
salmonids caught and released, while lures 
cause an average mortality rate of 6.1 percent. 
Although flies produce a mortality rate of 
only 4.05 percent, this still means that if an 
angler caught and released 25 trout properly, 
he would still kill at least one of them. And 
fee mortality rate rises when the fish aren’t 
handled properly, when the water is above 68 
degrees and when the fish have been overly 
Stressed. Repeated hooking is a major source 
of stress and, on heavily fished waters, there 
will be some fish that are repeatedly caught 
and released— with the odds in favor of their 
survival dropping each time.

It is ironic that lure fishermen who keep 
their fish have less of an impact on the 

Continued on page 85
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LIMITS
Continued fröm page 51

Bighorn River than fly fishers racking up 
high totals, because they catch their limit of 
five browns and gp home while the anglers 
who ridicule othefs as fish killers remain 
there hour after hour, destroying a per­
centage of their fish and preventing anyone 
else from getting on the water.

Before I get into trouble here, let me 
explain that an historical problem the 
Bighorn fishery has had is too many brown 
trout. (This is not trye of all crowded streams, 
and the case for catch-and-release or other 
special regulations must be decided on an 
individual basis.) Montana fisheries biolo­
gists have proven that when there are high 
numbers of age-class II brown trout (about 
two years old) in the river, class IV ancj 
older browns (the jeal biggies) suffer high 
mortality rates from starvation. It is actually 
a help to the browp trout population to keep 
a couple of the smaller browns; (The limit is 
five— only one of which can be over 18 
inches.)

Perhaps the worst effect of chasing num­
bers is that the angler loses sight of the aes­
thetics of fly-fishing. Whenever he hears 
someone bragging about catching a large 
number of trout, Mike Craig, who owns the 
Bighorn Angler, often responds, “Which 
one was the prettiest? Which one fought the 
hardest? Which on£ was the ugliest?”

When an angler chases numbers, he will 
often appreciate neither the beauty nor the 
fight of each individual fish. Neither will he 
take time to enjoy the vista or marvel at the 
sunset, the wildflowers, the birds. Chasing 
numbers robs an angler of what makes fly­
fishing special. Ideally, fly-fishing is a slow­
down, stop-and-spiell-the-roses, aestheti­
cally pleasing way of fishing.

For the betterment of the fisheries 
involved, I urge catch-and-release fly fishers 
to limit their catches. On productive, heavily 
fished trout streams such as the Bighorn, 
Green and Bow, I suggest that we limit our 
catch to no more than 15 fish. And on less 
productive streams, and smaller streams like 
the Pere Marquette, I recommend a six-trout 
catch-and-release limit. On waters that expe­
rience less pressure, local fly-fishing clubs 
could help design limits for each body or 
stretch of water. For species such as steel- 
head or salmon, three landed or six hooked 
in a day should be plenty for any fly fisher.

While catch-and-release limits could 
never be enforced, peer pressure could make 
them work. There are creel limits on many 
streams such as the Bighorn, but seldom do 
fly fishers kill any fish, because of the catch- 
and-release credo being enforced by peer 
pressure.

By limiting the number of fish that you 
catch and release, you will help to alleviate 
crowding, lessen the number of accidental 
fish mortalities and reduce the number of 
diseased, scrawny and scarred fish in the 
stream. Best of all, you will better appre-
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{ What’s your foot doing in my redd?
I It will happen soon: Tffe rainbow trout 
h: Will start to spawn in thl Bighorn River,
; and fly fishers will fisàior them. If you 
Vwere to question the ar|§lers fishing tor 

the spawning fish abotiphe propriety of 
I : their actions, they would probably
* respond, ‘‘I’m not h a t h !  them. I’m 
! Catching and releasing ijfem.”

Meadow muffins. f i :
|f Let’s look at the gentile ramifications. 
H i  male rainbows thàihsually fertilize 
; the eggs are the biggeüpiore aggressive 
J ones. When a male ralibow has paired 
I off with a female, K<Jf wilt chase off 
I smaller thaïes. If an aipler catches the 
LMale, the tfout will not return immedi- 
 ̂ ately to the redd—-it m i  take three days 

£ for him to recover. ^fanwhile, geneti­
cally inferior males jlpawn with the 

i; female.
And when redds arìffished hard, the 

I iemalés rhây get caught so often that 
I they never get a chanci to spawn at all.
I According to Wyoming Game & Fish 
I §toty Hatchery superintendent Dave 

Àckertîian, rainbow ?|fout only have 
{ about a two-week w inflow of opportu- 
|: nity once they are ripe & spawn.
;  I And then there’s the stress of being 
f caught, A study on die Henry’s Fork deter- 
!  mined that hook-scaddi trout were in
* poorer condition thanlunscarred trout.
! Other studies have shown that the effects 
\ of Stress are cumulati vigor trout and one 
I that is repeatedly stresSdp may or may not 
{  have enough energy to ifmplete spawning.
. Keep in mind that the leverage mortality 
; rate for trout caught od flies is about four 
; percent. Catch 25 troufin a day’s fishing 
;>ând Statistically you’veJSlled one of them: 
I  that’s one dead spawning fish out of 25. 
g J S d  the other fish yoil landled may have 
w lost some of their e g g s jj  milt.
! ;  Another factor in MS equation is that 
P É  anglers walk dig the redds. In à 
Ì 1988 study, Roberts fdfhd that trampling 
i a redd just prior to liÉching can cause 
? 43,4-percent mortalit^fcr the developing 
f  falnbow embryos. If tie  eggs are tram- 
f pled twice daily throughout the course of 
I théir development, m Jp lity  can rangé as 
: high as 96 percent. f i  
£ With a fishery’s titure at stake, it 
£ sèéms very selfish tqffih the redds. It’s 
v also unnécëssâry, sindSonly a portion of 
f  the population spawtf at a particular 
I  limb* Many fish are lin e r getting ready 
I  lo; spaivn or have j t i t  completed the 
fèpawh; why hot fishffbr those instead? f Théh, tod, on the Bigfern there are still 
{ plenty of eager and willing browns in the 
H p tf f  go after them. îjfÿou want quality 
1 falhboW trout fishin®in the years to 

come, show restraint how. —BK
I f
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A trout conservation message
ZED NEWLAND

Tp T a v e  you been killing your proper 
1 — 1  share of trout lately? If you haven’t,
1  JLthere’s a chance you’re a manage­

ment problem for biologists and other plan­
ners who are trying to improve your trout 
fishing.

“Say what?” you say.
There was a day, not so many years ago, 

when voluntary catch-and-release by trout 
fishing trend setters was the only kind of 
harvest control around because state man­
agement agencies (feds in the national 
parks) were generally far behind in recog­
nizing the significance of angler harvest. 
They didn’t feel it was a factor, but anglers 
knew better. Bass grabbers and trout fishers 
(especially the fly-fishing trout crowd) led 
the way until finally ‘-special” regulations 
emphasizing catch-and-release became 
commonplace and accepted.

Trouble is, like many good ideas it’s gone 
too far, and well-meaning but zealous fly 
fishers now are fouling the works by res­
olutely refusing ever to kill a trout. On a lot 
of managed trout waters, the 100-percent 
no-kill crusade has turned into a perver­
sion— perverse because a zero limit is a 
restriction only rarely desirable or justifi­
able. That’s why it’s seldom imposed by 
regulators. The hard-line no-killers may be 
mindlessly killing us all by not thoughtfully 
killing some trout.

Most states that support good trout popu­
lations have developed a menu of “wild 
trout” or similarly named blue-ribbon waters 
with severely restricted harvests. Anglers on 
these streams face complex sets of regula­
tions painstakingly designed to help opti­
mize the fishery. This is fine, but it can only 
work to maximum advantage if anglers crop 
trout to the extent the bag limits allow. 
Usually the rules allow two, three, maybe 
even five trout per day per angler, and gen­
erally fish of only a certain size may be 
included in the bag. This combination of 
harvest parameters is intended to manage 
human beings as predators and to manipu­

late human predation sp as to actually 
improve the size and structure of the trout 
population. We must assume in cases where 
biologists are doing a good job (and political 
considerations aside) that if they wanted no 
fish killed they would impose that very no­
kill rule.

The Yellowstone River in America’s 
“First Park” is a good example of where no­
kill is intended, has been invoked and works 
very well to protect a population of good- 
size— if very gullible— cutthroat trout. On 
California’s Hot Creek, however, the policy 
has produced mixed results— results that 
follow a pattern closely correlated to natural 
mortality and annual spawning success, both 
of which fluctuate widely. On Hot Creek, 
no-kill is not the best treatment every year, 
yet it is in effect every year. This suggests 
that we should use a more flexible approach 
to harvest regulation.

Perhaps the best example of sophisticated 
rules that depend on significant angler har­
vest in order to work properly is Montana’s 
Bighorn River. The ’Horn has a thin popula­
tion of rainbow trout, but they grow like 
crazy, attain great size and provide dynamite 
sport. The regulation for rainbows is no-kill. 
However, the river’s trout population is com­
posed primarily of prolific browns and the 
stream annually produces a huge group of 
16-inchers. Through intensive study, bio­
logists learned that these numerous adoles­
cent trout were so active and competitive 
they made life difficult for larger browns 
trying to get larger; since the objective was to 
manage the Bighorn for trout of exceptional 
size, the harvest regulation permits fish­
ermen to konk a few browns measuring less 
than 18 inches. And that harvest is expected 
and encouraged. The whole scheme seems to 
work wonderfully and also makes the point 
that, absent some harvest of those pesky 
teenagers, the catch-and-release fishing for 
Kodachrome trophies would suffer.

The emergence of the maximum-size bag 
restriction as the rule of choice in appro­

priate circumstances (such as on the 
Bighorn) has met with less success in 
California, where fly fishermen have been 
brainwashed into falsely believing the 
killing of trout is universally abhorrent. One 
influential biologist in the state is quickly 
losing interest in sophisticated special regu­
lations because, “The fly fishermen turn 
everything into defacto no-kill, so they just 
don’t work.”

Such discouraging words illuminate a real 
danger: Although total no-kill can only 
rarely be justified biologically, fisheries 
managers might conceivably abandon all 
artificials-only, limited-harvest regulations 
as pragmatic failures. And what a revolting 
development that would be in a state like 
California, which arguably has led the 
nation in developing a full array of exquis­
itely sophisticated trout fishing regulations.

■nd there’s another reason to kill trout: 
They are excellent food and many 
people enjoy eating them. If people can 

indulge their taste without having a negative 
effect on the quality of sport for others, 
indeed perhaps even improve it, who’s to 
complain?

No-kill zealots go ballistic at this thought, 
typically contending that a dead trout is a 
dead trout and the removal of any trout from 
the fishery is obviously going to harm it. But 
the 100-percenters are wrong; they are igno­
rant of the biological dynamic of compen­
satory mortality. Anglers generally under­
stand that there are a lot of natural deaths 
within wildlife populations. In fish popula­
tions, the percentage of natural deaths at all 
stages of life is enormous. Only a very small 
percentage of baby trout become infants, 
only a small percentage of infants become 
juveniles, only a small percentage of juve­
niles become adolescents, only a few ado­
lescents become adults and only a few adults 
become old adults, i.e., real trophies. This 
happens even without fishermen; when

Continued on page 87
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KILLING YOUR SHARE
Continued from page 41

fishing is added to the equation and the nat­
ural survival percentages fall, biologists 
term the additional loss additive mortality.

But when the harvest is restricted in the 
numbers and sizes of fish that can be killed 
to ensure that, in spite of a few fish fries, the 
survival rates mirror the natural survival 
rates, then the harvest is termed compen­
satory mortality. What this means is that the 
trout in the frying pans were doomed 
anyway or that their removal will allow the 
survi val of otherwise doomed trout; in either 
case the net loss to the population— from 
fishing— is zero. This; is important esoterica 
for anglers to understand.

Biologists and managers make deci­
sions on whether to permit additive mor­
tality or only compensatory mortality 
based on their goals for the fishery. For 
example, California’s Yellow Creek was 
managed for several years to restore the 
brown trout population; the creek carried a 
16-inch minimum size limit. Within a few 
years we learned that the protective regu­
lation had achieved its purpose and that 
the creek was chock-a-block full of trout, 
most of them small. The Dept, of Fish and 
Game and officials of California Trout, 
the state’s wild trout advocacy group 
responsible for the original 16-inch regu­
lation, then agreed that small trout needed

less protection and large fish more. A 10- 
inch maximum size limit was invoked in 
hopes of thinning out the dinks, thereby 
reducing competition pressures on the 
larger trout. But there are indications the 
plan is failing because of knee-jerk no­
killers; fly anglers are undermining the 
fishery by failing to crop out the 
overblown population of juvenile and pre­
adolescent trout. One could pose the ques­
tion: Is it time to invite the bait dunkers 
back to do this job?

I’m not just in favor of picking on the 
little guys; big, old trout deserve El Bonko 
from time to time too. In some fisheries, for 
instance, managers know that trout in the 
population only live a certain maximum 
number of years and that fish at the end of 
their lives almost always attain a predictable 
size. This allows them to set a size regula­
tion permitting cropping of these doomed- 
anyway specimens that will have little prac­
tical effect on fishing quality. Such a policy 
lets anglers take a few trophies without 
harming the Fishery. When necessary, this 
harvest of old timers could be delayed to the 
final weeks of the fishing season so as to 
have evert less effect.-

So, you’re still an advocate of 100-per­
cent no-kill? Sorry, friend, there’s no such 
thing. Even with the most careful handling,

a certain percentage of released fish will die. 
The slight danger from hook penetrations is 
exacerbated by the “natural deaths” caused 
by the stress of the fight (on them, not you). 
While the mortality rate may be small, in 
fisheries where trout are caught and re­
caught many times— like the Yellowstone—  
the seasonal odds mount up.

So where does all this lead the sophisti­
cated angler who wants to help our trout 
fisheries? Well, you probably already know 
you should support, with your spirit and 
your wallet, conservation groups that con­
stantly press their state agencies to “sophis­
ticate” the harvest regulations on each indi­
vidual trout water. I think California Trout 
can be considered a model for the nation.

But another thing you can do is to take a 
look at the angling regulations on the waters 
you fish, think through what they are appar­
ently trying to achieve and, if you’re satis­
fied that the goals are being reached, go 
ahead and kill accordingly. Throw a frying 
pan and a burner into your vehicle when you 
go fishing and don’t feel guilty. There’s 
nothing like the taste of a wild trout fresh 
from the stream, especially when you know 
you have helped make life better for the crit­
ters that remain.

Be a thinking fly fisher and conserva­
tionist, not a no-kill zealot. □

D E S I G N E D  F O R  T H E  A M E R I C A N  F L Y  F I S H E R

American Countrywear
1-800-336-4884, 2065 Stelkume Rd, SkelUrne, VT 05482
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snap
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THE CONFLICT BETWEEN CATCH-AND-RELEASE AND BA IT  FISH IN G

H arry C. Owen I I I  

I n t r o d u c t i o n

When f i s h i n g  q u a l i t y  d e c l i n e s  b ecau se  o f  low c a t c h  r a t e s  o r  

th e  sm all s i z e  o f  th e  f i s h  c a u g h t ,  s e v e r a l  methods a r e  a v a i l a b l e  

t o  th e  f i s h e r i e s  manager t o  improve f i s h i n g  q u a l i t y .  Common 

rem ed ies a r e  p l a c i n g  r e s t r i c t i o n s  on th e  number o r  s i z e  o f  th e  

f i s h  which may be c r e e l e d ,  i n s t i t u t i n g  c a t c h - a n d - r e l e a s e  

r e g u l a t i o n s ,  o r  l i m i t i n g  th e  ty p e  o f  te r m in a l  J a c k i e  which may be 

u sed . F re q u e n tly  t h e s e  r e s t r i c t i o n s  a r e  combined.

P r o h i b i t i n g  f i s h i n g  w ith  b a i t ,  a s  opposed t o  f l i e s  and 

l u r e s ,  i s  in ten d ed  t o  re d u ce  m o r t a l i t y  when f i s h  a r e  r e l e a s e d  

a f t e r  b ein g  hooked. U n f o r tu n a te l y ,  p r o h i b i t i n g  b a i t  f i s h i n g  may 

e l i m in a te  f i s h i n g  p a r t i c i p a t i o n  by a la r g e  number o f  a n g l e r s ,  

in c lu d in g  c h i l d r e n  and o t h e r  b e g i n n e r s .

As th e  number o f  s tre a m s where b a i t  f i s h i n g  i s  p r o h ib i te d  

grow s, b a i t  f ish erm en  can  be e x p e c te d  t o  become more and more 

h o s t i l e  t o  such r e s t r i c t i o n s .  The h o s t i l i t y  may ta k e  th e  form o f  

l i t i g a t i o n .  F o r  exam ple, d u rin g  th e  summer o f  1989 b a i t  f ish erm en  

o b ta in e d  a c o u r t  i n j u n c t i o n  t o  p re v e n t  im p lem en tatio n  of new 

r e g u l a t i o n s  which would h av e  banned b a i t  f i s h i n g  in  s e c t i o n s  o f  

th e  B ig  Wood R iv e r  in  Idaho (TimeŝNew19 8 9 ;  Wood R iver Journal, 

1 9 8 9 ) .  Even where c o u r t  a c t i o n  i s  n o t so u g h t, a l i e n a t i o n  of a

1



la r g e  number o f  a n g l e r s  may le a d  t o  u n d e s ir a b le  p o l i t i c a l  

r e p e r c u s s i o n s .

I t  i s  im p o rta n t f o r  f i s h e r i e s  m anagers, f i s h  and game 

com m issions, and o t h e r  a g e n c i e s ,  s t a t e  and f e d e r a l ,  which c o n t r o l  

f i s h i n g  r e g u l a t i o n s  t o  u n d erstan d  w h eth er, o r  t o  what e x t e n t ,  

f i s h i n g  w ith  b a i t  may be in co m p a tib le  w ith  c a t c h - a n d - r e 1e a se  

r e g u l a t i o n s .

P r e l im in a r y  s t u d i e s  on th e  B ig  B la c k f o o t  R iv e r  in  w e ste rn  

Montana in clu d e d  a n g l e r  s u r v e y s .  S i x t y - t h r e e  p e r c e n t  o f  th o s e  

sampled s t a t e d  th e y  used b a i t  ( P e t e r s  and Spoon, 1 9 8 8 ) .

On th e  Meramec R iv e r  and th e  North Fork  o f  th e  White R iv e r ,  

both in  M is s o u ri ,  b a i t  f ish erm en  com prised  50% and 38%, 

r e s p e c t i v e l y ,  of  th e  a n g lin g  popu1a t i o n s  ( T u r n e r , 1 9 8 6 ) .  F i g u r e s  

f o r  th e  Meramec were o b ta in e d  p r i o r  t o  p r o s c r i p t i o n  of b a i t  

f i s h i n g  in  1 9 8 2 .

Seamans (1 9 5 9 )  r e p o r t e d  t h a t  b a i t  f ish erm en  a cco u n te d  f o r  

67.9%  of a l l  a n g le r s  in  th e  S aco , N.H. w atersh ed  in  1957 and 

87.3%  in  1 9 5 8 .

/ '  j_  V&SuHjc

D is c u s s io n

How many s tre a m  fish erm en  use b a i t ?
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I t  a p p ears  t h a t  b a i t  f ish erm en  a r e  a s u b s t a n t i a l  p r o p o r t io n  

of th e  a n g lin g  p o p u la t io n ,  a lth o u g h  t h a t  p r o p o r t io n  may v a ry  from  

r e g io n  t o  r e g io n  and. from stream  t o  s tre a m .

Do b a i t  f ish erm en  sw itc h  t o  f l i e s  o r  l u r e s  when b a i t  f i s h i n g  i s  

p r o h ib i te d ?  _

Wydoski (1 9 7 7 )  n o te s  t h a t ,  a lth o u g h  t h e r e  i s  a  ten d en cy  f o r  

some b eg in n in g  fish erm en  t o  s h i f t  from th e  use .of b a i t  to  

a r t i f i c i a l  lu r e s  and f 1i e s , most w i11 c o n tin u e  t o  use b a i t  where 

i t  i s  a llo w e d . However, s i n c e  most p eople  i n i t i a l l y  e n t e r  th e  

s p o r t  u s in g  b a i t ,  an im p o rta n t i m p l i c a t i o n  i s  t h a t  b a i t  f ish erm en  

form th e  pool from which lu re  and f l y  f ish erm en  a r e  r e c r u i t e d .

The a v e ra g e  number o f  f i s h i n g  t r i p s  p e r  y e a r  t o  th e  Meramec 

R iv e r  dropped 6 1 V  a f t e r  b a i t  f  is h in g  was banned (T u rn e r ,  1 9 8 6 ) .  

The d e c r e a s e  was a s c r i b e d  t o  a d v e rs e  w e a th e r .  However, d u rin g  th e  

same p e r io d  on th e  North Fork  o f  th e  White R iv e r ,  which had 

s i m i l a r  r e g u l a t i o n s  bu t a llow ed  f i s h i n g  w ith  b a i t ,  th e  number o f  

t r i p s  i n c r e a s e d  by 35%, Data were n o t a v a i l a b l e  in  th e  T urner  

stud y to  d eterm in e  w hether th e  d e c l i n e  in  Meramec t r i p s  was 

caused by th e  e x c l u s i o n  o f  b a i t  f ish erm en  who were u n w ill in g  t o  

change f i s h i n g  methods. That presum ption i s  su p p orted  i n d i r e c t l y  

by a n g le r  s u r v e y s .  In 1979 and 1 9 8 0 ,  28% and 42%, r e s p e c t i v e l y ,  

of th o s e  surveyed i n d i c a t e d  th e y  would f i s h  l e s s  i f  b a i t  f i s h i n g

I a ?*• t**t — 
: ^ f irQcy cC
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were p r o h ib i te d  (T u r n e r ;  1 9 8 3 ) .

S p e c ia l  f i s h i n g  r e g u l a t i o n s ,  in c lu d in g  a c r e e l  l i m i t  

r e d u c t i o n  and a p r o h i b i t i o n  on use o f  b a i t ,  were implemented on 

Rock Creek in  1 9 7 9 .  The number of  a n g l e r s  f i s h i n g  th e  c re e k  

dropped s h a r p ly  ( P e t e r s ,  1 9 8 9 ) .  However, by 1 9 8 1 ,  th e  n e x t  y e a r  a 

cen su s was ta k e n , th e  numbers had in c r e a s e d  from 6 ,3 6 1  fish erm en  

in  1978 t o  9 ,2 3 8  ( P e t e r s ,  1 9 8 7 ) .  T his  i n c r e a s e  in  u seage  was 

p rob ab ly  due t o  d ra m a tic  improvement in  th e  s i z e  and number o f  

f i s h  cau g h t a f t e r  th e  s p e c i a l  r e g u l a t i o n s  went,, in to  e f f e c t .  

S i m i la r  i n c r e a s e s  in  f i s h i n g  p r e s s u r e  were r e p o r t e d  by B a rn h a r t  

(1 9 8 9 )  in  s tre a m s where c a t c h - a n d - r e l e a s e  r e g u l a t i o n s  were 

s u c c e s s f u l  in  im proving c a t c h  r a t e .

A n gler su rv e y s  on Rock Creek ( e . g . ,  P e t e r s ,  1 9 8 7 )  have n o t  

in clu d ed  q u e s t io n s  which would i n d i c a t e  how many fish erm en  who 

used to  use b a i t  on t h a t  c r e e k  have changed t o  f l i e s  o r  l u r e s .  

This i s  a q u e s t io n  which i s  w orth a s k in g .

Does b a i t  f i s h i n g  k i l l  more f i s h  th a n  a r e  k i l l e d  w ith  f l i e s  and 

l u r e s ?

The most e x h a u s t iv e  rev iew  of th e  l i t e r a t u r e  on hooking  

m o r t a l i t y  was con d u cted  by R ich ard  Wydoski ( 1 9 7 7 ) .  He computed 

mean m o r t a l i t y  r a t e s  based on ov er  9 , 0 0 0  c a s e s  r e p o r t e d  in  th e  

s t u d i e s  he rev iew ed . Wydoski found 4% m o r t a l i t y  f o r  f i s h  r e l e a s e d
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35% on b a i t  (W arner, 1 9 7 9 ) .  The lower f i g u r e ,  5 „ 7%, o c c u r re d  in  

h a tc h e ry  e x p e rim e n ts  and th e  h ig h e r  number, 35 . 0%,  i n a r i v e r .  

T able 1 summarizes th e  r e s u l t s  o f  s e v e r a l  s t u d i e s .

AUTHOR SPP METHOD WATER
TYPE

tQ ;v ; %
F ly

MORTALITY 
Lure B a i t

S h e t t e r ,  A11i s o n  ( 1 9 5 5 ) EB f , b S 3 . 3 4 2 . 4
Rb f , b S 1 1 . 3 3 5 . 4
LL f , b s 0 . 0 2 0 . 3

S t r i n g e r  ( 1 9 6 7 ) Rb f ,  l , b L 8 . 9 2 . 8 *. -

Huns a c k e r ,  e t a l .  ( 1 9 7 0 ) CT f ,  l , b R <— 4. 0 — > 4 8 . 4

Wydoski ( 1 9 7 7 )  @ f ,  l , b 4 . 0 6 . 1 2 5 . 0

Warner ( 1 9 7 9 ) AS f , b H 4 . 1 - 4 . 6 5 . 7
AS f  , b R 4 . 0 3 5 . 0

S c h i 11,  G r i f f i t h  ( 1 9 8 6 ) CT f ,  1 R

S P P (S p e c ie s ) METHOD WATER TYPE
AS -  A t l a n t i c  salmon b -  b a i t H -  H atch ery
CT -  C u t th r o a t  t r o u t f - f l y L -  Lake
EB -  E a s t e r n  brook t r o u t 1 -  lu re R -  R iv e r
LL -  Brown t r o u t S -  Stream
Rb -  Rainbow t r o u t

* -  3 5 . 3 - 4 5 . 6 %  @ - a v e r a g e s  based on l i t e r a t u r e  review

T able 1 .
Comparison of hooking m o r t a l i t y r a t e s f o r  salm onids

from s i x  s t u d i e s .
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The numbers seem t o  make a c l e a r  c a s e :  b a i t  f i s h i n g  k i l l s  

many more f i s h  th a n  f l i e s  and. l u r e s .  But t h e r e  a r e  a number of  

v a r i a b l e s  t o  c o n s i d e r ,  i n c l u d i n g  f i s h  s p e c i e s  and s i z e ,  ty p e  of  

hook, w a te r  te m p e r a t u r e ,  l e n g th  o f  t ime p l a y e d ,  and (when 

e v a l u a t i n g  s t u d i e s )  e x p e r im e n t a l  h a n dling  and h o ld in g  p r o c e d u re s  

( S c h i l l  and G r i f f i t h ,  1 9 8 6 ) .  To t h i s  l i s t ,  Wydoski ( 1 9 7 7 )  adds  

ty pe  of  b a i t  used,  a n a t o m ic a l  s i t e  o f  hooking,  and a n g l i n g  

t e c h n i q u e .

F i s h  s p e c i e s .  S h e t t e r  and A l l i s o n  ( 1 9 5 5 )  r e p o r t e d  

m o r t a l i t y  r a t e s  f o r  worm f i s h i n g  of  20% f o r  brown t r o u t , 35% f o r  

ra inbow s,  and 42% f o r  brook t r o u t .  M o r t a l i t y  r a t e s  f o r  a d u l t  

w i n t e r - r u n  s t e e l h e a d  c a u g h t  on b a i t  a r e  low (M o ngil lo ,  1 9 8 4 ) .  

C u t t h r o a t  t r o u t  app ear  t o  t a k e  f 1 i e s  and l u r e s  more r e a d i l y  th a n  

b a i t  (C la n ce y ,  1 9 8 9 ) .  As a r e s u l t ,  c u t t h r o a t  b a i t  hooking  

m o r t a l i t y  may be l e s s  th a n  might o t h e r w is e  be e x p e c t e d .

Hook t y p e .  L a r g e r  hooks and t r e b l e  hooks re d u ce  

m o r t a l i t y  (M o ngil lo ,  1 9 8 4 ;  S h e t t e r  and A l l i s o n ,  1 9 5 5 ) .

Water t e m p e r a t u r e .  Hooking m o r t a l i t y  i n c r e a s e s  with  

w ater  t e m p e r a t u r e .  The p e r c e n t a g e  d e c r e a s e  in  m o r t a l i t y  as  w a te r  

te m p e r a tu re  d e c r e a s e s  i s  pronounced f o r  b a i t  f i s h i n g  when t h e  

b a i t  i s  no t  swallowed (a p p r o x i m a t e l y  25% m o r t a l i t y  a t  1 5 . 5 °  C and 

about 2% a t  5 . 7 °  C) (Hunsacker ,  e t . a l . , 1 9 7 0 ) .  Other s t u d i e s ,
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m o r t a l i t y  (

and

Anatomical s i t e  o f  hooking,  Mongil lo  ( 1 9 8 4 ) ,  

summarising 34 hooking m o r t a l i t y  s t u d i e s ,  r e p o r t e d  t h a t  f i s h  

hooked in  t h e  g i l l s ,  esophagus,  to ngue,  o r  eye were about  fo u r  

t im e s  more l i k e l y  t o  d i e  th a n  t h o s e  hooked in  t h e  mouth o r  jaw.

He e s t i m a t e d  t h a t  b a i t  f i s h i n g  r e s u l t s  in  f i s h  being  hooked in  

t h e s e  c r i t i c a l  a r e a s  about  50% o f  th e  t i m e ,  whereas f l i e s  and 

l u r e s  p e n e t r a t e  t h e s e  a r e a s  l e s s  th a n  10% of  t h e  t i m e .  In one 

s tu d y ,  83% o f  th e  g i l l - h o o k e d  and 72% of  t h e  t h r o a t - h o o k e d  f i s h  

died ( W a r n e r , ' 1 9 7 9 ) .  Warner went on t o  e s t i m a t e  t h a t  33% of  deep  

hooked A t l a n t i c  salmon w i l l  s u r v i v e  i f  t h e  l e a d e r  i s  c u t  r a t h e r  

th a n  removing th e  hook. In a n o t h e r  s tu d y ,  only  34% of  deep hooked 

rainbow t r o u t  died  when th e  l e a d e r  was c u t ,  w hile  88.5% died  

a f t e r  t h e  hook was removed (Mason and Hunt, 1 9 6 7 ) .

Angling t e c h n i q u e .  There was a v e r y  l a r g e  d i f f e r e n c e  in  

b a i t  hooking m o r t a l i t y  r a t e s  r e p o r t e d  by W arner( 1 9 7 9 ) .  In  

h a t c h e r y  e x p e r im e n t s ,  n e a r l y  a l l  t h e  f i s h  were hooked in  th e  jaw 

o r  mouth and only 5.7% d i e d .  In r i v e r  e x p e r i m e n t s ,  37% of  th e  

f i s h  were hooked in  th e  t h r o a t  and 4% in  th e  g i l l s .  T h i r t y - f i v e  

p e r c e n t  of  a l l  f i s h  caugh t  su b se q u e n tly  d i e d .  Warner e x p l a i n e d  

t h a t  in  th e  h a t c h e r y  t h e  f i s h  could  be seen ,  and, as  soon as  th e y  

took  th e  b a i t ,  the  hook was s e t .  By c o n t r a s t ,  in  th e  r i v e r  th e  

f i s h  were not  u s u a l l y  seen ,  and t h e r e  was a b e t t e r  chance  t h e
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f i s h  would swallow t h e  b a i t  b e f o r e  th e  hook was s e t .

Summary. There i s  a l a r g e  number of  v a r i a b l e s  which may 

a p p r e c i a b l y  a f f e c t  hooking m o r t a l i t y  s tudy  r e s u l t s .  These  

v a r i a b l e s  a r e  no t  a c co u n te d  f o r  in  some of  th e  s t u d i e s .  As a 

r e s u l t ,  com parisons of  d a t a  from d i f f e r e n t  s t u d i e s  must be made 

w ith c a u t i o n ,  and t h e  r e l e v a n c e  of  t h e  s t u d i e s  t o  a p a r t i c u l a r  

stream  may be s m a l l .

Two c o n c l u s i o n s  a r e  i n e s c a p a b l e .  B a i£  f i s h i n g  r e s u l t s  

in  h i g h e r  m o r t a l i t y  r a t e s  th an  f l i e s  and l u r e s ,  and t h e r e  a r e  

many f a c t o r s  which may re d u ce  b a i t  f i s h i n g  m o r t a l i t y ,  c h i e f  among 

them being a n g l i n g  t e c h n i q u e .

I s  b a i t  f i s h i n g  in c o m p a t ib le  with c a t c h - a n d - r e l e a s e  o r  l i m i t e d  

h a r v e s t  r e g u l a t i o n s ?

There a r e  no t  many s t u d i e s  a v a i l a b l e  which a l lo w  d i r e c t  

comparison of  th e  e f f e c t s  b a i t  f i s h i n g  has on a f i s h e r y .  

P r o h i b i t i o n s  of  b a i t  f i s h i n g  a r e  f r e q u e n t l y  accompanied by o t h e r  

r e s t r i c t i v e  r e g u l a t i o n s ,  such as  changes in  numbers and s i z e  of  

f i s h  which may be k e p t .  Two r e c e n t  s t u d i e s  a r e  o f  p a r t i c u l a r  

i n t e r e s t .

Trophy t r o u t  s e c t i o n s  of  th e  Meramec R iv e r  and th e  North  

Fork of  th e  White R iv e r  were s t u d i e d  by Turner  ( 1 9 8 6 )  o v e r  a

8



t h r e e  y e a r  p e r i o d ,  1 9 8 2 —1 9 8 4 .  H a r v e s t  r e g u l a t i o n s  were th e  same 

f o r  both s e c t i o n s  —  3 t r o u t  15 in ch e s  o r  lo n g e r  per  f isherm an  

per  day.  B a i t  f i s h i n g  was p r o h i b i t e d  in  th e  t r o p h y  t r o u t  s e c t i o n  

of  th e  Meramec but was al low ed in t h e  North F o rk .  T ro ut  

d e n s i t i e s  were s i m i l a r  in  th e  two s e c t i o n s  ( 8 9 3 / m i l e  in  th e  

Meramec and 8 7 3 / m i l e  in  t h e  North F o r k ) . Although t h e  Meramec was 

more h e a v i l y  s to c k e d  ( 4 , 0 0 0  t r o u t  per  y e a r  v s . 3 / 0 0 0  p e r  y e a r )  

th e  North Fork e x p e r i e n c e d  8% g r e a t e r  f i s h i n g  p r e s s u r e .  Catch  and 

r e l e a s e  m o r t a l i t y  av e ra g e d  4 % i n  th e  Meramec and 20% in  t h e  North  

F o rk .  N e v e r t h e l e s s /  o v er  t h e  t h r e e  y e a r s  of  thp s tu d y ,  th e  f a l l  

p o p u l a t i o n  o f  t r o u t  in  th e  Meramec, a f t e r  most o f  t h e  f i s h i n g  

p r e s s u r e  had waned but b e f o r e  s t o c k i n g  o c c u r r e d ,  d e c l i n e d  42% 

( 1 / 0 8 9  t r o u t  per  m ile  in  1982 t o  636  in  19 8 4 )  w hile  th e  f a l l  

t r o u t  p o p u l a t i o n  in  t h e  North Fork i n c r e a s e d  69% ( 6 8 4  t r o u t  p e r  

m ile  in  1982 t o  1 / 1 5 5  in  1 9 8 4 ) .  Legal  t r o u t  ( a t  l e a s t  1 5 " )  

i n c r e a s e d  43% (35  in  1982 ,  50 in  19 8 4 )  in  t h e  Meramec and 159%

(22  in  19 8 2 ,  57 in  1 9 8 4 )  in  th e  North F o rk .  The v a s t  m a j o r i t y  of  

t r o u t  m o r t a l i t y  was u n e x p la in e d ,  95% i n t h e  Meramec and 69% in  

th e  North F o rk .  Table  2 summarizes th e  d a t a .
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( b a i t
MERAMEC
p r o h i b i t e d )

NORTH FORK 
( b a i t  a l low ed )

D en si ty 893 873
( t r o u t / m i l e )  

F i s h i n g  P r e s s u r e 1 0 , 8 5 1 1 1 , 7 4 0
( h o u r s / y e a r ) -  N\>/*. > 

S to ck in g 4 , 0 0 0 3 , 0 0 0
( t r o u t / y e a r )

C a t c h / R e l e a s e  M o r t a l i t y 4% 20%
(% of  t o t a l  m o r t a l i t y )  

H a r v e s t 2 % 11%
(% of  p o p u l a t i o n )  

F a l l  T ro u t  P o p u l a t i o n -42% +69%
( t h r e e  y e a r  t r e n d )  

T ro ut  2 15" +43% 1  +159%
( t h r e e  y e a r  t r e n d )  

Comparison of  two t r o p h y
Table 2 .  

t r o u t  r i v e r s in  M i s s o u r i , one where
b a i t  f i s h i n g  i s  p r o h i b i t e d  and one where i t  i s  a l lo w e d .

One c o n c l u s i o n  which can  be drawn from th e  d a t a  i s  t h a t  b a i t  

f i s h i n g  i s  not  having any a p p r e c i a b l e  e f f e c t  on th e  North Fork  

f i s h e r y .  Although l o s s e s  t o  c a t c h - a n d - r e l e a s e  m o r t a l i t y  a r e  f i v e  

t im es  h i g h e r  in  th e  North Fork th a n  in  t h e  Meramec, t h e  l o s s e s  

a r e  being compensated by a d e c r e a s e  in  u n e x p la in e d  m o r t a l i t y  (my 

c o n c l u s i o n  not  T u r n e r ' s ) .  ¿,<o

In a n o th e r  s tu d y ,  not  y e t  com pleted,  p o p u l a t i o n  e s t i m a t e s  

were ta k e n  on f o u r  s e c t i o n s  of  th e  upper Y e l lo w sto n e  R i v e r  in  

Montana from 1984 t o  1989 (C la n ce y ,  1 9 8 9 ) .  Two of  t h e  s e c t i o n s ,  

Mill Creek and Corwin S p rin g ,  a r e  of  i n t e r e s t .  C a t c h - a n d - r e l e a s e  

r e g u l a t i o n s  were implemented f o r  both s e c t i o n s  in  1 9 8 4 .  At th e
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same t i m e ,  b a i t  f i s h i n g  was p r o s c r i b e d  in  t h e  M ill  Creek s e c t i o n  

but co n t in u e d  t o  be a l low ed in  t h e  Corwin Sp ring  s e c t i o n  of  t h e  

r i v e r .  From 1985 t o  1988 t h e  p o p u l a t i o n  of  c u t t h r o a t  t r o u t  l a r g e r  

th an  12" in  th e  Mill  Creek s e c t i o n  i n c r e a s e d  51% w hile  t h e  

p o p u l a t i o n  in  th e  Cirwin Spring  s e c t i o n  ( b a i t  p e r m i t t e d )  

i n c r e a s e d  59%. I f  1989 d a t a  a r e  in c l u d e d ,  t h e  12" c u t t h r o a t  

p o p u l a t i o n  i n c r e a s e d  66% in  t h e  M ill  Creek s e c t i o n  and 130% in  

t h e  Corwin Sp ring  s e c t i o n .  C lan cey  s t r e s s e d  t h a t  th e  1989 Corwin 

Spring datum may be an anomaly. I f  1988 p o p u l a t i o n s  o f  c u t t h r o a t  

ov er  12" a r e  compared w ith  t h e  mean p o p u l a t i o n s  p r e s e n t  du ring  

th e  t h r e e  y e a r s  b e f o r e  th e  new r e g u l a t i o n s  showed any e f f e c t  

( 1 9 8 2 - 1 9 8 4 ) ,  th e  Mill Creek p o p u l a t i o n  i n c r e a s e d  80% and th e  

Corwin Sp ring  p o p u l a t i o n  r o s e  88%.

The two s e c t i o n s  a r e  d i s s i m i l a r  C lancey  p o in t e d  o u t .  The 

p r i n c i p a l  d i f f e r e n c e  i s  t h a t  t h e  Corwin Spring  s e c t i o n  c o n t a i n s  

spawning t r i b u t a r i e s  and has e x c e l l e n t  r e c r u i t m e n t  p o t e n t i a l ,  

whereas th e  Mill  Creek s e c t i o n  does n o t .  S in ce  th e  two s e c t i o n s  

a r e  not  f a r  a p a r t ,  i t  a p p e a rs  t h a t  th e  Corwin Spring s e c t i o n  may 

be p r o v i d i n g  r e c r u i t m e n t  f o r  th e  Mill  Creek s e c t i o n  and, indeed,  

f o r  o t h e r  s e c t i o n s  of  th e  r i v e r  furtheir  downstream.

The Turner  and C lancey  s t u d i e s  c o n s i d e r  s e c t i o n s  of  r i v e r s  

with markedly d i f f e r e n t  c h a r a c t e r i s t i c s .  But th e  d a t a  from 

n e i t h e r  s tudy w i l l  supp ort  th e  c o n t e n t i o n  t h a t  b a i t  f i s h i n g  i s  

always in co m p a tib le  w ith  c a t c h —a n d - r e l e a s e  r e g u l a t i o n s .
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C o n clusion s  and Recommendations

P r o h i b i t i o n  of  b a i t  f i s h i n g  prob ably  r e d u c e s  a n g l i n g  

o p p o r t u n i t y  f o r  a s u b s t a n t i a l  f r a c t i o n  o f  t h e  f i s h i n g  p u b l i c .  By 

doing so ,  th e  number o f  people  who a r e  r e c r u i t e d  i n t o  f i s h i n g  and 

who su b se q u e n tly  become l u re  o r  f l y  f isherm en may be r e d u c e d .

I f  b a i t  f isherm en co n t in u e  t o  l o s e  a c c e s s , . t o  i n c r e a s i n g  

s t r e t c h e s  of  f i s h a b l e  w a t e r s ,  t h e r e  i s  a  good chance  t h a t  th e y  

will- seek j u d i c i a l  o r  p o l i t i c a l  re m e d ie s .  As a r e s u l t ,  f i s h i n g  

r e g u l a t o r y  a g e n c i e s  need t o  a s s u r e  th e m se lv e s  t h a t  t h e r e  i s  an 

o b j e c t i v e  and v e r i f i a b l e  j u s t i f i c a t i o n  f o r  each  d e c i s i o n  t o  c l o s e  

w a te rs  t o  b a i t  f ish e rm e n .

H i s t o r i c a l  s t u d i e s  which show i n c r e a s e d  f i s h  m o r t a l i t y  

r e s u l t i n g  from b a i t  f i s h i n g  do not  p ro v id e  adequate  

j u s t i f i c a t i o n ,  in  and of  th e m s e l v e s ,  t o  b a r  use of  b a i t  on a 

p a r t i c u l a r  r i v e r  o r  s t r e a m .  The s tudy r e s u l t s  a r e  a p p l i c a b l e  only  

f o r  th e  e x p e r im e n t a l  c o n d i t i o n s  under which th e y  were co n d u cte d .  

The c o n d i t i o n s  o f  t h e  experim ent  may be a p p r e c i a b l y  d i f f e r e n t  

from th e  c o n d i t i o n s  of  t h e  s tream  f o r  which r e s t r i c t i v e  

r e g u l a t i o n s  a r e  being c o n s i d e r e d .  R obert  Behnke ( 1 9 8 9 )  makes a 

s i m i l a r  argument with r e g a r d  t o  " s p e c i a l "  r e g u l a t i o n s :  what works 

in  one s t re a m ,  o r  even in  one s e c t i o n  o f  a s t re a m ,  may not  work
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in  a n o t h e r  because  t h e  c o n d i t i o n s  a r e  d i f f e r e n t .  P r i o r  e x p e r i e n c e  

which shows i n c r e a s e d  f i s h i n g  q u a l i t y  when r e s t r i c t i v e  

r e g u l a t i o n s  a r e  imposed i s  a l s o  in a d e q u a te .  In most c a s e s ,  b a i t  

f i s h i n g  p r o h i b i t i o n s  were imposed in  c o n j u n c t i o n  with more 

r e s t r i c t i v e  c r e e l  l i m i t s ,  and t h e  e f f e c t s  of  t h e  two ca n n o t  be 

s e p a r a t e d .

R e g u l a t o r y  a g e n c i e s  a r e  l e f t  with a  dilemma. They may impose 

a b a i t  ban based on t h e  h i s t o r i c a l  s t u d i e s  and open th e m s e lv e s  t o  

p o l i t i c a l  i n t e r f e r e n c e  or  l i t i g a t i o n .  Or th e y  ipay conduct  

independent s t u d i e s ,  which have t h e  d i s a d v a n t a g e s  of  being  both  

t ime consuming and e x p e n s i v e .

A t h i r d  and, p erhap s ,  more prudent  and c o s t  e f f e c t i v e  

a l t e r n a t i v e  i s  t o  a t t e m p t  t o  improve f i s h i n g  q u a l i t y  w ith  c r e e l  

l i m i t s  a l o n e ,  w i th o u t  any r e s t r i c t i o n s  on t e r m i n a l  t a c k l e .  I f  

f i s h i n g  q u a l i t y  does not  improve t o  a d e s i g n a t e d  t a r g e t  l e v e l  

w i th in  a d e s i g n a t e d  le n g th  of  t i m e ,  a tem po rary  b a i t  f i s h i n g  

p r o h i b i t i o n  could  be Imposed f o r  a n o t h e r  s p e c i f i e d  p e r i o d .  I f  th e  

f i s h i n g  q u a l i t y  g o a l s  a r e  met,  o r  s u b s t a n t i a l  improvement in  

q u a l i t y  o c c u r s ,  du ring  t h i s  second p e r i o d ,  c l e a r  j u s t i f i c a t i o n  

would e x i s t  t o  c o n t in u e  t e r m i n a l  t a c k l e  r e s t r i c t i o n s .  I f  a 

s u b s t a n t i a l  improvement in  f i s h i n g  q u a l i t y  does not  o c c u r  and 

c r e e l  l i m i t s  a r e  c o n s i d e re d  s u f f i c i e n t l y  r e s t r i c t i v e ,  th e  

p r o s c r i p t i o n  on b a i t  f i s h i n g  should be l i f t e d .  Lack of  

improvement of  q u a l i t y  would th e n  have t o  be l a i d  t o  f a c t o r s



o t h e r  th a n  h a r v e s t  and c a t c h - a n d - r e l e a s e  m o r t a l i t y .

The s t u d i e s  i n d i c a t e  t h a t  hooking m o r t a l i t y  can be reduced  

i f  a n g l in g  te c h n iq u e  i s  m o d if ied ,  no m a t t e r  what t e r m i n a l  t a c k l e  

i s  employed. R edu ct io n s  should be e s p e c i a l l y  a p p a r e n t ,  however,  

where b a i t  i s  a l l o w e d .

a .  Deep hooked f i s h  should be r e l e a s e d  by c u t t i n g  th e  

l i n e  or  l e a d e r  r a t h e r  th a n  by removing th e  hook.

b.  L a r g e r  hooks and t r e b l e  hooks a r e  p r e f e r a b l e  t o  

s m a l l e r ,  s i n g l e  hooks.

d . H eav ier  weight  1 in e s  should be used t o  re d u ce  

p l a y i n g  t i m e ,  p a r t i c u l a r l y  when w a te r  te m p e r a t u r e s  a r e  e l e v a t e d .

e .  F ishermen should s t r i k e  t h e  hook a t  t h e  f i r s t  

i n d i c a t i o n  of  a t a k e .

S ince  some of  t h e s e  te c h n i q u e s  run c o u n t e r  t o  i n g r a i n e d  

p r a c t i c e  and c o n v e n t i o n a l  wisdom, a s u b s t a n t i a l  e d u c a t i o n a l  

program w i l l  be needed i f  th e y  a r e  t o  g a i n  a c c e p t a n c e .

Where a c l e a r ,  a priori c a s e  canno t  be made t h a t  b a i t  

f i s h i n g  m o r t a l i t y  i s  a prominent cause  of  low f i s h i n g  q u a l i t y ,  a 

s t r o n g  argument e x i s t s  f o r  t a k i n g  a measured approach  t o  th e  

im p o s i t io n  of  r e s t r i c t i v e  r e g u l a t i o n s .  R e g a r d l e s s  of  th e  l e v e l  of  

f i s h i n g  q u a l i t y ,  e d u c a t in g  a l l  f isherm en in  te c h n i q u e s  t o  reduce  

hooking m o r t a l i t y  should b e n e f i t  a l l  a n g l e r s .
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Jack Turner, who looks like a cross between a jolly medieval 
monk and the Buddha, gave up trout fishing because o f birds.

“It was in Berkeley,“ he says, “maybe *88 or ’89. I heard this 
recording done by the Royal Academy or someone like that. It 
was of fish being caught and trying to escape. You didn’t have to 
be an expert to know that these were creatures in distress. The 
oniv thing I could think of was birds.“

Its after dinner, and were standing on the town square of 
Jackson, Wyoming, which is virtually empty because its April 
and off-season. Turner, one of the principal guides at the Exum 
School o f Mountaineering, based just north of town m Grand 
Teton National Park, wears his usual tweedy coat, T-shirt, and 
shortly trimmed white beard, making him look both weathered 
and wise. Besides having led hundreds of climbers up the Grand 
Teton, Turner is also known for his mountain explorations (he 
was the first American to reach the north side of K2), his retro­
spects o f the early days o f Yosemite climbing, and lately his lyric 
writings on everything from Buddhism to the lives o f white pel­
icans. He has also been a fishing junkie since the age of four.



108 T E D K E R A SO T E

Trout, eels, everything,” he says. His grandfather was half­
owner o f a Pennsylvania fishing and hunting lodge, and Turner 
grew up with a rod in his hand before turning to the mountains 
and teaching philosophy. It was his bent for philosophy, for mak­
ing unusual connections and disquieting comparisons, that fi­
nally caught up to him.

When I first read defenses o f catch-and-release fishing,” he 
explains, “when it became really popular maybe fifteen years ago, 
I had my first inkling that I didn’t want to do it. It seemed like a 
continuation o f a utilitarian philosophy that maximizes value for 
the group and ignores the individual. It's the perennial scientific 
attitude as well. Biologists don’t worry about individuals. They 
worry about species, ecosystems.

Then I heard that recording and it made me imagine using 
worms and (lies to catch mountain bluebirds or pine grosbeaks, 
or maybe eagles and ospreys, and hauling them around on fifty 
feet o f line while they tried to get away. Then when you landed 
them, you’d release them. No one would tolerate that sort o f 
thing with birds. But we will for fish because they’re underwater, 
out o f sight.”

Sometime after listening to the recording. Turner sold his fish­
ing gear— Winston rodsmounted with Hardy reels, the best o f 
fine trout tackle. “It breaks my heart to talk about it," he savs 
flatly.

The renunciation was too much too soon. He bought back his 
rods, used them for two more seasons, and couldn’t stand how he 
felt about what he was doing to fish. He sold everything again. 
Even so, he’s not sure the sale is final.

I may buy back my nme-foot-six Winston and go out for a 
trout dinner, or catch whitefish for a stew, going out with the idea 
specifically to hunt a fish to eat it. I’m not opposed to hunting—
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killing fish for food. In fact, I don’t think hunting to eat is 
immoral— to go out, for instance, with a shotgun to kill a dove 
and eat it— because all life survives by killing and consuming 
other life. But this idea o f playing w'ith things for our own en­
joyment while they go through great anguish and suffering 
strikes me as wrong.”

Turner is a member of a Zen Buddhist school that doesn’t 
value life-forms by their sentience. Insects, shrimp, cows, people, 
trees, rocks, and mountains “all deserve our care and attention.” 
He does, however, distinguish between instrumental and gratu­
itous pain— killing a fish to feed your gut and playing with a fish 
to feed vour e^o.

He now throws open his hands, taking in the town square, the 
vallev, and places bevond. “As a culture we’re addicted to fun,” he 
savs, “and have a hard time placing amusement in a secondary 
place to other values, the good o f the environment for instance, 
or the suffering of other beings, even when we recognize those 
values as important.“

Turner isn’t alone in feeling uncomfortable about catch-and- 
release fishing. A few days later, I’m in M6ntana, talking with 
David Quammen, whose quirky and poetic essays on nature have 
appeared in Outside for years. Like someone going through a di­
vorce or a serious illness, I’m looking for a support group, peo­
ple who have lived and lusted for fishing and are now going 
through the same sort of withdrawal that I’ve been experiencing.

Quammen and I sit in the old Chico Hot Springs Lodge, 
commanding a bench above the Yellowstone River where it me­
anders through Paradise Valley. It’s one of those April evenings 
when the last bit of warm sun makes you believe that winter is 
really coming to a close. As with Turner, I ask Quammen the
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question that no one in the fishing world really likes addressing 
because o f the Pandoras box it opens: I f  fish do feel pain, as 
some evidence has begun to.suggest, what does the catch-and- 
release angler do with that knowledge?

Quammen, whose writings explore the givens of nature and 
the ambiguities o f  the human soul, answers slowly, almost tortu­
ously, as if mirroring the hard journey he’s traveled while think­
ing about this subject. “I've had more and more trouble with 
catch-and-relcase fishing as time goes on. I haven't stopped com­
pletely . . .  and 1 haven’t decided that one shouldn't fish." he adds 
quickh, making sure I understand that lies not about to offer any 
moral prescriptions. "But I've concluded that it's spec.esist to tell 
ourselves that it’s a game to the fish. It’s deadly mortal serious to 
them. These animals were hysterically fighting for survival, and it 
didn t matter whether you had your barbs bent down."

He pauses. His black shirt, flowered tie, and lon£ hair pulled 
back in a ponytail make him look like a rock musician or an ec­
centric physicist. This is a man who once criticized cougar hunt­
ing in print, then, several years later, at the invitation o f a cougar 
hunter who wrote him about the llavvs in Ins argument, accom­
panied the man and his dog through Montana's mountains. 
Eventually, Quammen ate a dinner o f lion meat and wrote in an­
other column, Whatever arguments might be made against the 
hunting o f mountain lions, inedibility isn't one o f them.” He also 
wrote. "Nor would I argue for any absolute ethical distinction 
between the killing o f a mountain lion and the killme o f a trout.”

As a slogan, “catch and release" was first used in the earlv 1960s 
by Richard Stroud, the head o f the Sport Fishing Institute, an 
organization funded by fishing-tackle manufacturers. It almost 
immediately replaced what fish and game departments had been
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calling “fishing for fun,“ a phrase coined in the late 1950s by Al­
bert Hazzard, the assistant executive director o f the Pennsylva­
nia Fish Commission, for a program o f catching trout and 
putting them back in Clinton County's Old Womans Creek. As 
Stroud recalls, “I gave a speech in which I said, ‘I don't like the 
term “fish for fun." All fishing is fun. So I'll use the term “catch 
and release."

^  ^ ^ ^  Ifjnwfttmg a byword insures immortality, Stroud's future is 
secure. In terms o f societal recognition, “catch and release" is 
right up there with “thermos" and “Scotch tape." What “catch 
and release" doesn’t address, of course, is “incidental kill"— the 
5 to 10 percent o f the trout that die from stress no matter how 
carefully they’re handled. Warm-water fish, such as bass, suffer 
ever-higher rates of incidental kill. Least addressed in both the 
popular and professional literature is whether fish— caught and 
killed fish or caught and released fish— feel pain during the 
process. Which is Michael K. Stoskopf s whole point.

Stoskopf's easiness belies the enormity of his message. He is 
a department head at the College o f Veterinary Medicine at 
North Carolina State University in Raleigh. Today, he has flown 
across the country to speak at the annuaPmeeting of the Col­
orado Wildlife Society in Fort Collins. Stoskopf’s late-in-the- 
day presentation is a summary of a paper he authored called 
“Pain and Analgesia in Birds, Reptiles, Amphibians, and Fish." 
O f the 14,406 references to fish that he surveyed in the litera­
ture, only twenty-four matched fish and pain; o f those, nineteen 
were about pain in humans caused by diseases contracted from 
fish. O f the remaining five references, none discussed the fact 
that fish might actually feel pain. Stoskopf concluded that the 
scientific community, like the public, has a serious misconcep­
tion.
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“Pain and pain perception in nonmammalian species must be 
unimportant," he says, “or at least so intrinsically different from 
the process in mammals that we need not apply our basic knowl­
edge o f mammalian nociception to birds, reptiles, amphibians, 
or fishes." But when Stoskopf applied basic knowledge o f mam­
malian nociception— the ability to react to painful or injurious 
stimuli— to nonmammals, he found that they exhibited the four 
basic responses that mammals do: rapid startle reactions; simple 
nonspecific flight; vocalization; and “coordinated reaction," a bit 
o f jargon meaning that the test individual bites the source o f 
pain.

As for fish, they not only exhibited “pronounced reactions to 
contact with irritants or acute stimuli, including strong muscu­
lar and behavioral avoidance" (what makes our fishing reels sing 
their arias when we haul a fish toward shore), but thev also 
showed unfamiliar responses such as color changes and subtle al­
terations in posture and in the habitats that they chose. The bio­
chemical evidence for pain perception in fishes was also hard to 
discount: The nervous systems of teleosts (bony fishes that in­
clude trout and salmon) produced compounds related to those 
that mammals produce when subjected to pain.

Turning off his slide projector, Stoskopf smiles at the glum 
audience. “As you might suspect.” he says, “these findings have 
profound implications for the fishing community, especially the 
catch-and-release segment o f that community, which bills its 
sport as qualitatively different and somehow less injurious than 
hunting. Though his words make him seem antifishing, he isn’t. 

The danger," he explains, “is being in denial about what you're 
doing and then finding yourself in an indefensible position.

Its also not bad to have fun. he adds with a grin, “because 
a lot o f the economy’s power to implement important habitat



CATCH and DENY 113

benefits comes from people enjoying themselves.That may mean 
inflicting pain in a variety o f ways to individuals. It benefits the 
species, and its certainly different from being cruel/'

When told o f Stoskopf’s data, people like Ted Williams go bal­
listic. “I don't believe it," he says, voice rising. The conservation 
editor for Fly Rod and Reel and a take-on-anyone columnist for 
Audubon, Williams regularly infuriates both the left and the right. 
Trying to keep his tone level, he says, "I've caught bluegills off 
their nests four and five times within an hour. If  it hurt them that 
bad they wouldn't be behaving this way." Williams is tired and 
disgusted with this entire discussion. "Needless guilt and con­
templating our navels," he calls it. Then he says, "It's as simple as 
this. I'm a person, it's a fish. A friend likened catch-and-rclease 
fishing to lassoing a white-tailed deer and hauling it in until it's 
exhausted. But its not analogous. If we’re going to believe that, 
we should apply it further. We shouldn't be putting D EET on 
our skin because it disrupts the feeding activity o f mosquitoes."

"But the deer analogy is about deriving pleasure from an­
other’s pain, while putting D EET on is to stop someone from 
hurting us," I reply. Long pause. "I guess so," he says, searching 
for another comparison. "It’s like the Puritan sex ethic. Sex is 
only good if you don't enjoy it."

Before I mention that enjoyable sex is usually between con­
senting partners, Williams lets fly with catch and release's broad­
side. Citing the story o f the threatened greenback cutthroat trout 
living in Rocky Mountain National Park, he turns our discus­
sion to the issue o f species and habitat preservation. The green­
back cutthroat trout was originally listed as "endangered," but its 
recovery program "went nowhere," he says, "because no one 
could fish for it." Downlisting the trout to "threatened" and al-
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lowing catch-and-release fishing for it created a constituency. 
Money poured in and greenbacks increased.

This story has now become a classic and powerful ecological 
justification for catch-and-release fishing. It also doesn't stand by 
itself. After catch-and-release regulations were instituted on Yel­
lowstone Lake and its feeder streams in 1973, cutthroat trout 
numbers increased as much as fourteen times in some o f the 
creeks, creating profound ripple effects. In 1975, grizzly bears 
fished for cutthroats in 19 percent o f the lake's feeder streams; 
by 1980. the b ears were using 61 percent o f the streams, an in­
crease that John Varley, director of the Yellowstone Center for 
Resources and a man whom Williams likes to quote, attributes 
directly to catch-and-release regulations. Later, when 1 talked 
with Varley at park headquarters in Mammoth Hot Springs, he 
said, “If eagles and ospreys and grizzly bears and otters were 
going to vote on catch and release as opposed to catch and kill, 
we would get unanimous support for the former."

“We need to be saving habitat," Williams repeats, echoing 
Varley, “not worrying whether the cutthroat likes being pulled in 
and released." Having fired his big guns on the habitat issue. 
Williams now makes a conciliatory gesture. “The people who 
say we need to kill fish and cat them, they are absolutely ri^ht, 
absolutely. When I was on the Thorne River, one o f America s 
ten most endangered, by the way, because o f logging, I was walk­
ing along the stream bank one morning. I heard what I thought 
was a rattlesnake. It was a coastal cutthroat jumping in the air 
arid shaking its fins. Feeding on pink salmon fry. Hot fish right 
out of the cold Pacific. The first one I caught jumped five times 
and broke me off. And all we had brought for breakfast were 
sticky buns, and by God it was pretty nice to kill a couple of 
those cutthroats and fry them in butter and eat them. If we
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hadn't done that, that fishing experience wouldn't have been as 
powerful for us. And we released about fifteen that we didnt

kill."
His voice becomes reflective. He's getting to the denouement, 

what really counts for him. "The reason I've stayed with catch 
and release is— it's not the fight. It's seeing the fish come up, sip 
the fly. Just to see that. It’s pretty neat. Being in Yellowstone is 
being part o f the ecosystem, watching the flies dimple the water, 
looking at the sky. I don't go to fight them. I go to join them."

If that's it— just wanting to be part o f things as Williams and 
the rest o f us have claimed— why not clip oft the bend o f the 
hook and simply cast the harmless fly?

John Betts, the renowned flytier and angling scholar, not only 
thought of the question before 1 did, he thought of the answer. 
Disturbed by the small but inevitable percentage o f trout injured 
while being released, Betrs began to fish with flics from which the 
hook bends had been cut.Trout would rise to these hookless flies 
three, four, even half a dozen times. Damage to the fish was zero,t
but Betts was disappointed. "Missing was the adrenaline surge 
that came from the anticipation, take, and initial runs and 
jumps," he wrote in American Angler; a journal devoted to fly­
fishing and fly-tying.

Still needing some connection with the fish, albeit brief, Betts 
started to tie "tag" hooks, standing for "touch and go." They 
have a ringed eye at both ends. The business end can't penetrate 
the fish's mouth but will hold the fish long enough for the angler 
to feel it on the end o f his or her line, see it jump, maybe even 
get a run or two out o f it. "My need to touch whatever I've 
caught," Betts reflected, "originated in lessons learned millions 
o f years ago for reasons other than sport. Touching is one of the
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last vestiges o f  our past and may now seem our only way to keep 
in contact with it. It also provides a sense o f  validity for ourselves 
at the moment and later, when we tell others about what we’ve 
done. My need to touch is now tempered by the realization that 
resources are limited and that what I touch is becomingly in­
creasingly scarce/'

Bettss little essay generated a loud response. Half o f  the let­
ters to the editor offered a variation on Kudos for this coura­
geous article. Half said, Let me puke. Most people entirely 
missed Bettss point about how catch-and-release fishing is being 
used to provide angling in a time when most places have quite lit­
erally run out o f fish.

Not far from where Betts fishes on Colorado’s South Platte 
River, another angler, Bob Behnke, professor o f fishery biology 
at Colorado State University, ponders many o f the same ques­
tions, particularly the biblical one o f transforming few fish into 
many to feed the hungry masses. His work and his populariza­
tion o f  others’ research has undermined two popular angling 
myths namely, that barbless hooks are necessary for successful 
catch-and-release fishing and that the single hook is less injuri­
ous than the treble hooks used on spinning lures. Behnke cites 
controlled studies in which mortality did not increase with 
barbed hooks or with treble ones. Such evidence infuriates the 
purists with their hat brims studded with expensive flies, their 
barbs bent down.

People in the animal-rights movement are also angry at 
Behnke, for he maintains that fish don’t experience the sort o f 
pain that a human might experience with a hook in its mouth.

If  it was an experience o f extreme trauma, comparable to a 
humans being taken to a hospital after a severe injury,” he says, 
you would not likely do it again within a day. Yet you can catch



CATCH and DENY 117

the same fish every day by dangling a lure in front o f it. Cut­
throats are caught and released about ten times each season in the 
Yellowstone River within the park. They would learn not to be 
caught again if they were experiencing extreme pain.”

He does note that cutthroats are notoriously easy to catch as 
compared to brown trout, with rainbows ranked someplace be­
tween the two species. Do brown trout thus feel more pain than 
cutthroats do? Or are they just smarter?

Since fish cant tell us about what they’re feeling, Behnke sug­
gests that we have to make inferences about their pain thresholds 
from circumstantial evidence. Citing electroshock sampling 
methods, used across the nation by fishery biologists to gather 
information about trout populations, he says, “Those fish are hit 
again and again, several times in one year, with electric shock that 
makes them stiff as a board. We know that the shock causes hem­
orrhaging and fracturing o f the vertebrate column. But as far as 
the trouts continued survival and growth, there’s no indication 
that the shocking is damaging them. Some of our most famous 
trout waters would never support the numbers o f trout they do 
if electroshocking were really harming the fish.

“Or take tagging,” he goes on, “where numbered tags are in­
serted with wires right through the fish’s body with no evidence 
that it’s harming their survival, growth, or well-being. In fact, 
they carry these tags for years. Or here’s another example o f the 
difference between fish and humans: In coastal waters, salmon are 
routinely attacked by sea lions; you see the fish swimming up­
stream with wounds that would be lethal to a person.”

But what about Stoskopf’s contention that fish feel pain be­
cause their physiological reactions to stress are similar to those 
of mammals? “Similarities don’t mean that they’re feeling the 
same kind of pain,” Behnke counters. Then, like Williams, he
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know as pain is really not the issue we should be discussing.
Catch and release is a management tool. Without catch and re­

lease you wouldn't be able to maintain quality fishing."
Lee Wulff, indisputably one o f the greatest fly anglers o f this 

century, said the same thing more simply in 1939: "Game fish 
are too valuable to be caught only once." From a biological, po­
litical, and economic standpoint such reasoning can’t be faulted. 
Catch and release maintains fish populations and pleases anglers. 
Anglers vote and they buy fishing licenses, helping to keep fish 
and game departments in business. They also buy tackle and 
clothing, stay in motels, eat in restaurants. There isn’t a chamber 
of commerce in the land that weighs a fish’s pain against its com­
munity’s annual revenues.

You have to seek out someone like Jack Turner to see the crack 
in this utilitarian armor. Were dealing with a group o f people," 
he says, "fishermen, climbers, boaters, for whom fun and sport 
are more important than virtually anything else and who lack re­
straint. We could further limit access to the resource. Mavbe have 
a lottery like in the Grand Canyon. Raise the cost o f licenses. We 
dont have to give everyone unlimited fishing opportunities. 
Maybe this is something that can’t be done everyplace. But it 
could be done in Yellowstone and Grand Teton parks, which al­
ready prohibit river running. Ultimately, people will have to re­
strict their use o f nature."

When I point out to Turner that this would turn America into 
Europe, where only the wealthy get to fish for trout (and where 
trout are killed and eaten), he sighs. His calling is principles, not 
politics.

The rivers clear, the summer warms and turns to fall. I digest—  
not trout but ideas about trout. Like everything else in nature,
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these beautiful fish, their backs like fields o f wildflowers, stand 
not for themselves but as an interface between humans and the 
primal world.

Not a single one of us has to catch a trout to eat. Nor, for that 
matter, do those o f us who hunt big animals like moose or elk 
and feed our families for a year have to kill them to survive. 
Were making choices— -more spiritual than economic— about 
grounding our souls in landscape through participation, about 
becoming participatory citizens o f a home place through the 
earing of what that landscape produces. The wading, the casting, 
the stalking, the picking, the plowing, are the ceremonial means 
to procure natures Eucharist.

1 wade up the Gros Ventre River, my home river, as it flows out 
of its canyon and debouches before the Tetons. Year after year, it 
continues to produce as many whitefish as cutthroats, but this 
evening, the sun slanting onto the canyon walls, the water a deep 
malachite green, I hook neither. Still, I’m out again, trying to re­
solve my feelings about angling.

I wade upstream, between the silver flumes, hearing the rush 
of the water and immersed in spray, and loving the feel of the 
line— its tumescent load and spring, load and spring—-as I cast. 
Everyone who talks about the catching o f fish being secondary 
is ri^ht: simply being in the river is sensuous enough.

Almost enough.
If it were just the casting, the noise of the falling water, and 

the slanted evening light, there would be no reason to put a fly 
on the end o f the line. We could just wade and cast. Few do. 
Most o f us want a connection to the wild heart o f the river, even 
if it is no more tenuous than seeing the fish come up to a hook­
less fly— the heart of the heart of the river made manifest in its 
most essential gesture: stalking and eating prey. After all, trout
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are essential in the way we cannot be. They live seamlessly within 
their homes, within their actions, and within their brains. They 
are not removed. Maybe catching them, even only hooking them, 
allows the angler to enter their pure state o f being for a moment, 
the nonreflective alpha and omega o f existence. It is what well- 
practiced hunting and fishing arc all about— focusing ones at­
tention until the awareness o f attention disappears.

The beauty o f catch-and-release fishing, in an age that has 
grown dubious about causing harm to other life-forms, is that it 
focuses that attention without dire consequences to the creatures 
toward whom that attention is directed (at least 90 percent o f 
the time, when the species is a cold-water one like trout and the 
fish is released quickly, in the water).

When we consider that were products o f a century that has 
spawned many legal manifestations o f justice to the unempow- 
crcd— woman’s suffrage, citizenship for Indians, civil rights leg­
islation. the Endangered Species Act, and global human 
rights— the action o f releasing subdued fish resonates deeply in 
our psyches. Releasing what we have caught, we can then indulge 
ourselves in all the uplifting emotions o f the kind stewards no­
blesse oblige— the shackled is set free and, in freedom, gives life 
to other residents o f the ecosystem; grizzly bears and eagles. In 
economic terms, this is a trickle up effect. What is good for the 
trout is also good for the environment, and, no small benefit, 
good for the anglers soul since the actual death o f the fish is per­
petrated by another creature.

The tip o f my line darts. I lift the rod in a gesture now practiced 
since I was a boy, and the weight o f the fish is sudden, absolute, 
and amazingly sweet. The cutthroat splashes across the pool and
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minute, I just hold the trout because I'm using a two-pound-test 

tippet and the fish is nearly that big.
Finally, the fish tires and I pump it closer, letting the rod and 

the current do the work. After one more short run, I coax the fish 
close and bring my hand under its belly. Tucking the rod under 
my arm, I slide my .hand down the leader and pause. After a 
whole year o f thinking about these fish and talking to people 
who think about these fish (who actually think about these fish 
more than they do about a massacre in Rwanda or Bosnia), I 
should bop it on the head and take it home to eat. 1 should be­
cause I believe to the bottom of my soul that taking responsibil­
ity for some of the deaths we cause by our eating is one of the 
kev elements of right living.

But 1 flick the hook out o f the corner of its mouth (despite 
Behnkes evidence, I bent down the barb) and let it swim away. I 
don’t want to keep it. Nor am I comfortable with letting it go. I 
head toward the shore, thinking, admitting that, in the end, we 
angle because we like the fight— otherwise all of us would be 
using hookless hooks. Not one angler in ten thousand does. The 
hook allows us to control and exert power over fish, over one of 
the most beautiful and seductive forms of nature, and then, be­
cause were nice to the fish, releasing them "unharmed.” vve can 
receive both psychic dispensation and blessing. Needless to say, 
if vou think about this relationship carefully, its not a comfort­
ing one, for it is a game o f dominance followed by cathartic par­
dons, which, as a nonfishing friend remarked, "is one o f the 
hallmarks of an abusive relationship.”

Hooking the fly into the line keep, I step onto the rocky bank. 
No one likes to hear his friends make those allusions about his 
fishing, especially when they have the slight ring of truth and es-
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fishing. Hiking up the bank, my old waders leaking water, I wish 
I could lay it all to rest as easily as one o f my neighbors, Yvon 

houinard, does. You know fish feel some pain,” said the old 
..ountaineer turned master angler when I raised the issue with 

lim, “because when you set the hook they explode. But they keep 
in striking,” he explained, “so I think its no big deal.”

His voice gaining the slightest edge o f  discomfort, he added, 
S h it. . . causing pain. I f  you want to know about pain, go run 
marathon. Not all pain is negative. Not that these fish seek out 

¡ain, but it s not bugging them.”

It's as good an answer as any, if you can really believe it.

into
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and tribal interests: netters, loggers, hatchery 
programs, the usual suspects. With die 
commission now expanded to nine members, 
he simply did not have the support within. 
The 1998 debacle in the commission and 
department has contributed directly to a 
changed reality in Washington’s fish politics. 
The governor no longer has the authority to 
appoint and fire the F&W director, even 
though he continues to appoint the 
commissioners who do. Thus both the 
governor’s office and the legislature are 
more inclined to try to influence fish 
management, a job which by law belongs to 
the commission and the department

With the threat of endangered listings 
and federal intervention, trying to “save 
salmon” is the popular hot ticket for 
politicians. But the governor and the 
legislature no longer have 
can seek cover whenever they need it by 
pointing to the commission-plus-department

REMINISCENCE: 
PUTTING FISH BACK

Some fishers are killers by nature. They 
love to fee l the life trickle out o f  their quarry. 
Others can desensitize themselves to the 
death o f a fish by simply not thinking much 
about it. Stillothersgetarushfromr
a big wild fish back into its beautiful blue- 
green river. As hard as one group might try 
to influence another, they cannot. And we 
are foolish i f  we entertain the notion that 
modem fly fishing is a no-kill sport. The fact 
is that fishing is a blood sport.

So it was fifty years ago when Roderick 
Haig-Brown roamed Vancouver Island, 
bamboo in hand, knowing how much his 
family would love afreshfishfor the night’s 
dinner. But long before catch-and-release 
was an accepted management tool fo r  
recoveringfisheries| Haig-Brown was asking 
all the right questions. Perhaps his words 
are even more applicable now than they 
were in 1951.

decided to wonder the other day just 
how many fish a year I kill to make my 
sport So I looked back over records, 

missing out most of the war years and 
stopping short of those years when I was 
working hard to try and learn about fish — 
how they grow, when they spawn, what they

‘T h e  1998 debacle in the 
com m ission and department 
has contributed directly to a 

changed reality in 
Washington’s  fish politics.”

alliance as the guilty party. And the legislature 
Still grips a powerful ham m er funding the 
commission and departmental budgets.

So in this climate it is little wonder that 
senators and representatives are more than 
willing to consider poorly-written and ill- 
considered legislative proposals. Still, it 
remains a huge pain in the waders to try to 
put out these brush fires by showing up at 
hearings, phoning and e-mailing legislators 
and all the other time-consuming stuff that 
volunteer activists simply must do.

feed on, why they are fat or lean or dark or 
light The answer seems to be, from ten to 
twenty steelheads, summer and winter; about 
a dozen salmon; a little less than fifty cutthroat 
and rainbow trout

These are not big figures. I knew a man 
who used to kill every year over a thousand 
trout in two months’ fishing on a big lake; 
later in the year he used to kill around three 
hundred salmon, sometimes in catches of 
thirty or forty in a single day. He always 
fished from a boat always with a fly, usually 
with two rods. And he liked to loll fish. I 
think he was nuts; he thought I was nuts. If 
the point of going fishing is to catch and kill 
fish, undoubtedly he was right If the 
point of going fishing is to have a good 
time with a minimum of destruction, 
maybe I have a point.

“If the point of going 
fishing is to have a 

good time with a 
minimum of destruction, 

maybe I have a point.”

As we have heard many times, if only the 
fish could vote.

Editor’s note: On March 3, 1999, 
Washington’s Senate Natural Resources 
Committee voted (five to four) to pass the 
revised version o f SB 5104 to the Senate 
Rules Committee. Thankfully the bill was 
not deem ed worthy enough by flo o r  
managers to be selected fo r  avote. Thisfact 
shouldmeanthat SB 5104 is officially dead  
But fly  fishers learned again this year how 
easily bills can float in and out ofexistance.

Like a chronic disease, these bills will 
retreat only to rise again. Fly fishers must 
unite to support catch and release as a 
viable management tool. A

_____Roderick Haig-Brown

Even so, my figures are probably larger 
than they need be. Having a wife and four 
children who like to eat fish, I undoubtedly 
kill a few each year that might otherwise 
have been turned back. And I still 
occasionally kill a fish because I want to 
learn something about him that I do not think 
I can learn in any other way.

It is reasonable to ask at this point Why 
such reluctance in a professed fisherman to 
kill fish? The main reason, I suppose, is that 
I don’t enjoy killing anything, solcannotsee 
that doing so adds to the sport of going 
fishing. But I also have the feeling that there 
are not and cannot be enough fish of the 
kinds I am mainly interested in to go around 
the steadily increasing numbers of anglers. I 
know there are places where trout are so 
numerous that a heavy intensity of fishing is 
needed to keep them at a worthwhile size 
and prevent deterioration of their food 
resources; but I do not often fish such places, 
and if I did so I should feel reasonably 
certain that there would be plenty of other 
fishermen all too willing to apply the 
necessary pressure.

Really worthwhile fish, like migratory 
cutthroats and rainbows, Atlantic salmon,
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Pacific salmon and non-migratory trout of 
good size, are nowhere sp numerous that 
they threaten their own future. They are 
nowhere sufficiently numerous to withstand 
unlimited fishing. And only rarely — 
never in waters easily accessible 
byroad — are they able to 
hold their own against the 
determination of anglers to 
kill them, and of industry to 
poison them or bar them 
out or dry up their water 
supply. If one is convinced 
of this, as I am, some 
thought of limiting one’s 
own killing is inevitable.

The first and most obvious 
limitation is by m ethod- 
limiting oneself to artificiallures 
only or to fly only or to particularly fine 
tackle— and from this there is an immediate 
gain in improved sport But it does not go far 
enough; fly only, even dry fly only, in the 
right hands and under the right conditions 
can kill a lot of fish, as my fly-fishing friend 
showed when he counted his trout by 
thousands and his salmon by hundreds. Nor 
axe the legal limits set on anglers by states 
and provinces even nearly good enough, as 
is clearly shown by the periodic downward 
revision as fishing intensity increases and 
the yields of sport grow slim. I have seen the 
British Columbia bag limit of trout reduced 
from twenty-four to fifteen to twelve within 
the space of twenty years, and shall 
undoubtedly see it reduced still further. And 
almost as surely, good fishing within the 
reduced limits will become harder and harder 
to find.

I think the wise fisherman, who knows 
what is good for the present and future of his 
sport, usually pays little attention to the size 
limits or the bag limits allowed by most 
game commissions. Six, or at most eight 
inches, is the usual minimum size for trout 
B ut I have yet to see a six- or eight-inch trout 
that was worth a sportsman’s while except to 
fill an immediate, frying-pan need; even 
nine- and ten-inch trout are pathetically small 
fish and I’m inclined to think that from a 
fisherman's point of view a trout hardly 
becomes a trout until it is at least ten inches 
long; below that size it is a creature of 
promise, not fulfillment.

I find I develop rather quickly a clear idea 
of what kind of trout I want from almost any 
water. Usually lean say I don’t wantanything 
smaller than twelve inches, and stay faithfully

enough to that Occasionally I settle for ten; 
more often fourteen seems about right. There 
is a sort of relationship here between size 
and numbers; roughly, I should say, twelve 
ten-inch trout make a good bag, or eight 
twelve-inchers, or six fourteen-inch fish. 
Which doesn’t mean one has to go all out to 
kill such limits or must necessarily stop at 
them if they are below legal limits; simply 
that they are good controls to keep in mind. 
As often as not a brace of fourteen- or 
sixteen-inch fish is plenty to bring home; 
occasionally, for some special purpose, one 
may need a few more. But to kill a legal limit 
offish every time it is possible to do so seems 
to me the height of folly and waste.

There are other ways of setting one’s 
own limits. I shall never again kill three 
winter steelhead in one day, for instance, 
because I think that is too many, even though 
the law allows it. Two is a better limit, and 
one is all I usually bring home. One coho 
salmon is all I want from a stream in a day’s 
fishing— if the fish happen to be taking well 
it is quite easy to turn them loose. Half a 
dozen sea-run cutthroats are enough for me 
or any other man in one day; estuary fish are 
too accessible for common sense to permit 
more killing than that.

I fish a good deal in one big lake that has 
seven tributary streams, all of which are 
good. Most of the streams are widely 
separated, and by ro w-boat it is a minor feat 
to fish more than two or three of them in a 
single day. With an outboard one can reach 
them all and fish them all w ithin twelve or 
fourteen hours, and occasionally it is pleasant 
to do so. B ut there is an obvious obligation to 
recognize the improved transportation by

some sort of limit The one I have found 
most interesting is a limit of not more than 
one fish from each creek, the fish to be not 
less than fourteen inches and taken on a 
floating fly. It is not an easy limit to achieve, 
because one is almost certain to find at least 
one creek where the fish are determinedly 
off their feeding. And it is a limit that is 
certainly not going to harm anything if it 
is achieved.

But all bag limits are evil if they are 
regarded as a mark to fish for or shoot at, and 
this is almost invariably what happens to 
them. They are setas control, as the maximum 
not to be exceeded. Instead of using them in 
this way the hunter or fisherman tends to use 
them as a minimum measure of his sport; ‘1 
got my limit in a couple of hours,” he will 
say. Or, if things didn’t work out that well he 
will come home almost ashamed that his 
skill did not yield him every last measure of 
death the law allows, regardless of whether 
his day has been a good one. I have two 
hopes for die future. The first and lesser one 
is that game commissions will one day have 
sense enough to set limits that measurably 
reflect the sport safely available. The second 
and deeply urgent one is that we shall grow 
a race of sportsmen no one of whom will 
ever consider it a matter for pride to have 
killed a limit

The fisherman’s enormous advantage in 
the matter of bag limits is thathe can limit his 
killing without appreciably limiting his sport, 
and he can also select what he does kill in a 
way that is seldom possible in other sports. 
True, the big game hunter can select for head 
of size with care; the duck hunter can wait 
for certain species and limithimself to drakes
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only. But once the shot is fired the choice is 
made and there is no release from it for 
hunter or hunted. The fisherman can throw 
his flyv rise and hook and play his fish, even 
net him or beach him or hold him in his hands 
— and still return him unharmed to life.

It is often claimed that it is difficult to 
return afish safely to the water. I am satisfied 
that it is not A little knowledge is necessary, 
a little understanding of how a fish works, 
and a few reasonably precise and confident 
hand movements. Fish that have been netted 
willnotdie, as some people believe, “because 
the mesh has cut the slime and exposed the 
fish to disease." Fish handled with dry hands 
will not die from this alone. Fish dropped 
back into the water from a reasonable height 
will not die. These are tales spread by men 
who want an excuse for killing all the fish 
they catch, and experience simply does not 
bear them out

Support
The Osprey

Wild stoelhead need help from 
you... and from your friends. 
Give a gift subscription for 
77m  Osprey \o a friend.

Support the work of 
The Osprey and the FFF
Steel head Committee.

Contributions are always 
appreciated and needed.

The Osprey,FFF  
P.O .Box 84211 

Seattle, WA 98134

“It is often claimed that 
it is  difficult to return a 
fish safely to the water. 
I am satisfied that it is  
not A little knowledge 

is necessary, a little 
understanding of how a 

fish works, and a few 
reasonably precise and 

confident hand 
movements.”

As a generalization, it is safe to say that 
the smaller a fish is, the easier it is to give 
him his freedom. He will not exhausthimself 
so much as a larger fish, the hook frees more 
readily from his softer mouth, and his smaller 
body seems to react more promptly to 
renewed flow of water through his gills. It is 
also true that while a fly-fisherman should 
be able to release safely nearly a hundred 
percent of the fish he books, a bait-fisherman 
cannot hope to do nearly so well because of 
the tendency of the fish to take die bait 
farther down into their throats.

One of the most important rules in 
releasing fish is to do so with a minimum of 
handling. I have released hundreds of fish, 
including salmon and steelhead, without ever 
taking them out of the water — simply by 
reaching down, gripping the shank of the 
hook and twisting it out This is hard on the 
fly, but never on the fish. When a fish must 
be handled, it is best to hold him by the tail 
or lower jaw if possible, and still without 
taking him out of the water. But I have freed
many good-sized trout by netting them, lifting 
them out of the net by the lower jaw, freeing 
the hook with my other hand, then putting 
them gently back in the water, using an easy 
hold on tail or body with die second hand 
only after they are in the water.

The danger in handling fish is not, it 
seems, in the warmth or dryness of the hand, 
but in exerting pressure that damages vital 
organs. Some years ago I read of an 
experiment that tested the relative safety of 
handling fish with wet or dry hands. Of large

numbers of fish handled in both ways, the 
percentage survival of those handled with 
dry hands was considerably greater, and the 
conclusion was that the greater pressure 
necessary to hold fish in wet hands had 
damaged vital organs and so caused the 
higher mortality. That is why I feel sure a 
minimum of handling is desirable and why I 
believe that pressure, when necessary, is 
best applied at the wrist of the tail, on the 
back or on the lower jaw.

A fish that has lost a considerable amount 
of blood probably will not survive; fish have 
small hearts and blood circulates slowly and 
at low pressure, so there is not much blood to 
be lost A fish that cannot hold itself upright 
and swim away probably will not survive, 
especially if it is a large fish. Large fish like 
steelheads and salmon must often be 
completely exhausted before they can be 
beached and freed from the hook. To give 
them a chance it is essential to hold them 
upright in the stream while they gulp some 
water through their gills and regain enough 
oxygen to strengthen themselves. If they are 
slow to do this, it pays to draw them gently 
back and forth through the water to start the 
gills moving. Usually they will swim away 
after less than a minute of this treatment, but

to continue the treatment when they seemed 
unable to hold an even keel. I have never 
found again a fish that swam strongly away 
from me; I don’t think I have ever failed to 
find again one that could not regain enough 
strength to hold itself upright, thoughlhave 
sometimes left them in sheltered water in the 
hope they would recover.

Thé test of the survival of fish that have 
been handled is in the return of the thousands 
upon thousands of fish that have been marked 
or tagged. And any fisherman who wants to 
convince himself of the recuperative powers 
of fish has only to remember those he has 
caught with the healed scars of formidable 
wounds. I have caught healed and healthy 
fish whose eyes or jaws or both had been torn 
away by hooks, fish whose whole bodies 
were deeply net-scarred, fish so deeply bitten 
by seals and other predators that they seemed 
deformed. The pride of ahook, a few minutes 
of dancing on the end of a line, the gentle 
handling of skillful release, will not kill 
creatures designed to survive the batterings 
of a dangerous lifetime.

Reprinted from  Fisherman’s Spring, 
courtesy o f Lyons Press, New York A
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role for public acceptance 
established and generally 
filled by well meaning 
groups, typically devoted 
corollary, single barbless hook flies

and trust. Unless this leadership positions 
accepted, a leadership vacuum is likely to be 
but misguided and narrowly focused ••¿xtrenifffi 
to the cult of no-kill regulations (andtfits 

only). *

I8 8 II*
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When the 1977 symposium was held, the use of special regulations i n S  
fisheries management was, by and large, viewed by most biologists Vndlfl 
administrators as more in the realm of people management, rather than 
fish management. This reflected the general perceptions t h a t «  
sociological aspects dominate over biological aspects of regulations :inm 
sport fisheries. I suspect that because of this historical neglectfpf® 
the biological or practical fisheries management .aspect -of .̂ special% £§($& $?%  
regulations, the organizers of the 1977 symposium entitled the symposiumii-k 
"Catch-and-Release Fishing as a Management Tool.">'T^Although%tqe<w  
sociological aspect of regulations or .people management is an important« 
aspect of a management tool, without the biological evidenceiffanVlt 
understanding of the factors that determine success or failure t^ftLt 
regulations to achieve a goal, an agency will lack the expertis è l ^ d  |§ij| 
credibility for leadership; and the people management part 
management tool can become a nightmare of dissatisfaction and 
devisi\teness. ■ -• -f ‘¡ & ii  ■ .. . ' '

•• : " V *  ■- •- -*
‘ The historical predominance of the sociological aspect of ¿spe'oialf^8 

regulations is apparent in the paper¿c"Catch-and-Release FishingT^The^ 
Pennsylvania Experience," in the 1977 proceedings.* This paper disfcilsseci 
the results of the application of a 20-inch minimum size limit on ̂ some! 
Pennsylvania trout streams. The streams or stream sections with this“ 
regulation did not produce increased numbers Of 20+ inch trout’M n  
comparison to open areas under statewide regulations; thus, the special 
regulations were viewed as failures (although one stream section 
accumulated more than 700 pounds of trout per surface acre; and in }the 
only comparison made between special regulation and open sections o f 5the 
same stream, the special regulation ¿section contained almost four times 
more trout between 10 to 20 ainches — i.e., if the goal of the 
regulations had been to increase the catch^per hour rather than*ito 
increase the number of 20+ inch trout, they should have been great 
successes). The "failures" of the special regulations led to the
following statement in the 1977 paper: "We have declared a moratorium on 
the designation of any more special regulations areas until we can sort 
out the facts and determine what we want to accomplish." Previously 
(Behnke 1980), I wrote that establishment of the "facts" (or the 
biological basis) and subsequent goal determinations are necessary 
antecedents to special regulations; and "a moratorium on special 
regulations in this time of need is analogous to declaring a moratorium 
on cancer treatment until we learn what cures work best." In regards to 
abdication of leadership, consider a high level spokesperson for General 
Motors declaring a moratorium on car manufacture until they learn how to 
make i:hem better — What would be the response of GM shareholders?

Also in 1977, the Colorado Division of Wildlife prepared a 10-year 
plan for the future, designed to develop management strategies to meet 
the demand from increasing numbers of sportsmen. In regards to trout 
fishing, only the unimaginative strategy of hatchery expansion was
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on average two and three times respectively in catch-and-re 1 eltseif 
fisheries. In pur present symposium, Bob Hunt presented data on' brown^'<^1 
trout special regulation fisheries in small Wisconsin streams 
indicate each brown trout may be caught two or three times with about ̂ O O *  
to 800 hours of angling per surface acre. These differences in brown 
trout resistance or susceptibility to catch are most likely duetto 
individual characteristics of the Wisconsin streams (small, open, lacking 
"refuge" areas not accessible to anglers - - a n d  the skill level of the 
local anglers) and they demonstrate the necessity for site-specific data 
on catch statistics. Even the most readily caught brown trout 
populations, however, pale in comparison to cutthroat trout in regards^to 
susceptibility to angler catch. Schill and Griffith (1986) described,the 
no-kill regulation fishery for cutthroat trout in the Yellowtone River 
where each ,cutthroat trout is estimated to be caught about ten ¡¿times 
during a six-week period with about 500 hours of angling per surface '.'acre 
— and each trout on average is caught twice with only about 10 hours’,or 
less per acre of angling. In Yellowstone Lake overexploitation of J;he 
cutthroat population occurred in the 1960s with only five h o u r s f i o f ^  
angling per surface acre (papers in this symposium, by Jones and ¿ by 
Greswell). With such catch statistics it does not require profound, 
thought to realize that the catch-per-angler-hour will be much higher for 
cutthroat trout than for brown trout if their populations Jand 
environments are similar — and that a cutthroat population will respond 
to the elimination or reduction in angling morta^lity more rapidly '¡¿and 
with greater magnitudes than will a ¿brown trout ¿(or rainbow trout|for 
brook trout) population. -  -' % ' 5 r c.,, *£&££
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2. Size-age structure of the population. The brook trout populations in 
the small Wisconsin streams discussed at the 1977 symposium are typified 
by high recruitment and a short life ¿cycle (virtually no trout'in 
population more than three years. of age). Very few trout in these 
populations grow sufficiently rapidly or live long enough to attain a 
length of 10 inches. Most of the production and biomass of-such 
populations are tied up in young (0 and, 1 , age groups) fish of 
subcatchable size. The characteristics of these populations of small 
brook trout (or any trout species existing under similar environmental 
restraints) are determined by the environments they live in, and no type 
of regulation can do much about it. Examination of data from short-lived 
populations of brook trout (and brown trout) in Wisconsin and Michigan 
studies reveal that when total annual mortality reaches ninety percent or 
greater during the year a fish ages from two to three years (or in some 
cases with brown trout from three to four), reduction in angling 
mortality will do little or nothing to reduce the finality of this 
massive mortality. Determination of this terminal age of a population is 
an important consideration for understanding the limitations governing 
the relative success of special regulations. The ultimate explanation of 
a population's size-age structure concerns fish energetics and optimal 
foraging theory. If all sizes and age groups in a population compete for 
a common food supply and there is good recruitment into the population 
creating a great abundance of 0 and 1 age fish, the larger, older fish 
will be at a severe disadvantage simply because they require much more 
food, if only for maintenance rations, than do the smaller fish. Unless 
recruitment is severely curtailed or unless there is habitat (such as 
large, deep pools) and a food supply of large organisms available such as
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designed to contribute both to fish management by promoting the exchange 
of information and to people management by involving sportsmen 
publishing proceedings to communicate information to the public. It must 
be kept in mind, however, that progress in fisheries management is more 
of an evolutionary rather than a revolutionary process, slow and graduali f f  
do not expect a quantum leap in progress as a result of bringing people 
together for topical discussion. Among the great diversity that makes up 
the American angling public, "cult" groups can be expected to promote 
with great enthusiasm their own narrow view of regulations (typically, 
no-kill, barbless flies only). The "cult" mentality is not receptive to 
new information or to information not supporting their preconceived 
ideas. They also can be expected to have zealous faith in “ the 
righteousness of their cause, so that any facts or evidence contrary to 
the cause is considered as blasphemy and piously ignored or attacked.. 
The 1977 proceedings contained an article, "The Fly Fisherman's view of 
Catch-and-Release Fishing," which: summarized the most frequently' 
expressed convictions expressed in letters to "Fly Fisherman" magazine.* 
One of the most common convictions of readers of the magazine was:" 
"Barbed hooks increase fish-kill, as does mishandling of fish, making 
catch-and-release case restrictions almost worthless without a barbless 
hook requirement and the proper treatment of fish." Also in the 1977 
proceedings, Dick Wydoski published a paper, "Relation of Hooking 
Mortality and Subiethal Hooking Stress to Quality Fish Managemènt,""’!'in 
which h e . exhaustively reviewed and summarized many studies of hooking 
mortality of single, treble,' barbed, and barbless'¡hooks with différent 
species and under different conditions. Wydoski's paper obviously 
addressed the concerns (or, more correctly, the "convictions") of the 
readers of Fly Fisherman magazine. His conclusion, based on all of the 
studies reviewed, was: "Use of barbless hooks does not significantly 
reduce mortality and restrictions requiring use of barbless hooks 
are; not biologically justified.";' Mongillo (1984) also reviewed and 
updated the literature on hooking mortality to conclude: "There is no 
valid technical basis for requiring single barbless hooks." This matter 
was further discussed at Wild Trout Symposium III in 1984 with a similar 
conclusion. Last year one of my articles published in Trout magazine 
mentioned the consistent agreement among hooking mortality studies that 
demonstrate no significant differences in. mortality of fish caught and 
released on single, treble; barbed, or barbless hooks. I received 
responses of disbelief and outrage. I certainly didn't intend to lead a 
crusade against barbless hooks, but only to point out that to achieve the 
broadest base of support for special regulations, unnecessary, 
discriminatory restrictions should be avoided. I believe the use of 
barbless hooks helps to promote a proper reverence for the sport, but 
their use should be a matter of individual choice, rather than mandated 
by law. The most appropriate method to encourage the more widespread use 
of barbless hooks is to establish evidence that a higher proportion of 
strikes are hooked and landed with barbless hooks in comparison to 
similar barbed hooks. Knutson (1987) compared catches of Chinook and 
Coho salmon caught with equal effort by two groups of anglers, one using 
barbed fiooks and the other using barbless hooks. A total of 712 Chinook 
were landed on barbless hooks and 679 on barbed hooks. For Coho the 
results were 55 to 53 in favor of the barbless hooks. If similar studies 
are made on trout fisheries, perhaps with a view of developing the most
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The Michigan DNR in a court deposition officially recognized that t h e ^ m a  
matter is a sociological issue and not a biological issue. Seeking 
sociological resolution, the DNR contracted with Michigan Statefllll 
University for a survey 1n angler attitudes on no-kill regulations for 
the Au Sable. I recently received "A Report to the Au Sable River^
Anglers form the Department of Fisheries and Wildlife, Michigan State 
University - Findings of the 1986 Au Sable No-Kill Attitude Survey." It 
is clear from the survey that the controversy has gone on too long; sharp 
lines have been drawn, sides chosen, and minds firmly made up; and they 
are not going to change. I did note, however, that misleading biological 
questions were incorporated into the sociological survey. Anglers who 
were against no-kill regulations and who expressed a belief that no-kill 
regulations would not improve the Au Sable fishery were asked if 
would change their position "...if biological evidence from the South 
Branch study indicated that no-kill would produce satisfactory resultsfin 
the mainstream." This is a classic case of confusing apples with 
oranges. The South Branch Au Sable has much reduced recruitment,'‘much 
higher invertebrate abundance, and a significantly higher growth rate of 
its brown trout population in comparison to the main Au Sable (Stauffer 
1977) — all factors that would favor success of no-kill regulations to,. 
produce a significant increase in larger, older trout. 
misinformation exemplifies the danger of inductive reasoning arid 1s"ta 
common phenomenon of special regulation controversies.’! If it works in ■ 
the Yellowstone River, 1t will work in the Au Sable or Carp Crdek, etc/T
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Finally, I would call attention to the first paper 1n the 1977- 
proceedings, "A Tribute to Roderick L. Haig- Brown" by Richard May. - The 
passing of Haig-Brown left a leadership vacuum -for an authority figure 
for anglers' seeking advice and guidance on technical matters1 such as 
special regulations/ Besides his ability to write about a subject in a 
learned arid fascinating manner, what set Haig-Brown apart from many other- 
angling authors was his deep interest in his subject matter which 
extended far beyond the tackle and tactics of catching fish. He avidly 
read and understood the scientific literature. He maintained a position 
of knowledge and authority based on "doing his homework." He "was 
informed before he wrote. Ha1g-Brown, if he were still with us, might 
fish with barbless hooks because of personal preference, not because he 
knew he would kill fewer fishy He might be in favor of no-k1ll 
regulations on the Au Sable River, but certainly not because of the Clark 
and Alexander report given at the Wild Trout III symposium. Before he 
committed himself to print on a matter, he read,' synthesized, arid 
understood the technical background of a subject. There has been no 
angling author of such broad appeal and influence before or since Haig- 
Brown whose work contains a comparable ring of authenticity and honesty. 
Although he had a wonderful style, substance was never sacrificed. In 
regards to the future successes with people management, our prospects 
would certainly brighten with the emergence of a communicator of the 
calibre of Haig-Brown. ! -
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