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SUMMARY

Fingerling stocking of brown trout in the Lower Willow River zand Rzee
wa2s evaluzted at two diffarent siocking densities over a G-year period.

While stocking at high densities, overwinter survival varied from
20-26.3%. Cost analycis on a per fish basis revealed that spring stocking:
of legal brown trout in numbers equal to the number of fall fingerling
survivors would have been significantly cheaper and would have provided
the angler with substantially larger fish. ‘

Stocking fall fingerling brown trout at lower deasitles resulted in
overwinter survival rates of 11.6 to 40.1%. Using the 3-year average, it

w1s again determined that en equal numbar of larger spring planted legal
trown trout could havae Loen provided nt less cost.

Under present stocking: prietices nnd poliecies. it is apparent that in

this ctream. the stoching: «f legnl-size trout each spring will provide more
and larger fish per dollur thon will o fall fingerling progran.
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Introduct;on

A brown trout finzerling stocking program was initiated in the Lower Willow
River in St. Croix County. The program began at, the request of county residents
interested in the fishery. They felt that fingerling stocking was more effectivé
than legal-size stocking. The program was‘predicated on the assumption that the-
survival of stocked fingerling trout will be high where competition and predation
from Yarge trout.or a large trout population is low. The.Lower Willow was known
to have a low trout population in what was considered good trout habitat and was.
therefére considered a good candidate. This paper provides a summary of the .
evaluation of the fingerling stocking program here,
- Initial plans called for experimentally stocking a high density of fingerling
brown trout betwéen two and three inches in length in late summer for three consecutive.
years. These plans were extended to further evaluate refinements in fingerling

stocking over an additional three-year period. Numbers siocked were based on the

numbers of fingerling that could be stocked in place of each hatchery-resared.legal-

sized trout whien would b2 put into the strzam under normal stocking procedures.
More fish were stocked here under the experimental plans during this period than

would have been done if existing policies and procedures had been followed.




Thé stocking.prograh was-evaluated by conﬁucting populafion estirates in
Aéril.and Octobér of eazh year prior to and immediétely after.the fishing';eason.

Economics of the program were evaluated by using hatchery production ;ost'
figures. To judge the effects of a stocking program, statewide trout needs aﬁa

hatchery production costs must be considered.

Description

The Hilléw River, a tfibutary to tﬁe St. Croix River, has its origin in
-northwestern Wisconsin., A series of hydro—electric dans créate impoundments
along its lower reaches. The specific séction of stream concerned in ﬁhis stuéy is
a tailwater area approximgtely two miles long immediately below one of the daﬁs
(Fig. 1). The land along the ﬁajority of the streém is owned by the Northern States
Power Coméany. The stream splits into twé channels 1.25 miles.below th; dam., One
channel is 6ne mile long and the other # of a miie long. The study area consists
of.two main charnels and the portion of stream between the uéper junction of the
channels and the dam (Fig. 2). |

The three sgétions of stream have an average width ofA56'feet, an average
depth of two feet, and are treated as one continuous stretch of stream. The
stream bottom is composed of 60 percent gravel, 10 percént rubble, 20 percentA
sand, and 10 percent silt., Winter vater temperatures range from 35°f. to 36°F, :
"at 0°F. air tempefature. Sunmer water temperatures seldom exceed 68°F. Water
temperatures fluctuate slowly due to the fact that the dam is no longer used
to generate power and the water gates are set to discharge water from below tﬁe
thermocline. The water gates are adjusted to pass the normal flow of water ffom

the watershed throughout the year.
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The stream flovws through a wooded area throughout the length of the study.

area, The timber stand consists primarily of a mature stand of elm trees

(Ulrizs americanum). Prickly ash (Zanthoxylum nmoricanum); alder (Alnus incann);

-ozk (Quercus sp.); maple (Accr rubrum); popple (Populus sp. sp.) and box elder (Acer

resurdox) are also present. Instream vegetation consists mainly of waterwea=d

(Anachnrls), coontail (Ccratonhv17hm) and 2 few scattered beds of watercress

(Fasturtium).

-

Brown trout (Saimo trutta) is the primary game fish. Other fishes present include

brook trout (Salvelinus fontinalis), walleye (Stizostedion vitreum), yellow perch

(Perca flavescens), log pe (Pnrc1na caprodes), Johnny darter (Etheostemz nicrum),

rairbow darter (Etheoztoma c2eruleum), largemouth bass (Microvterus salmoides),

bl ek crappie (Pomoxis nisromaculatus), bluegill (Lepomis mackrochirus), central

mudminnow (Umbra lima), northern pike (Esox lucius), white sucker (Catostomus

eomaersoni), carp (Cyorinus czrpio), blacknose dace (Rhinichthys atratulus),

- ereek chub (Semotilus atromaculatus), common shiner (Notroois cornutus), black
-l > 9 3
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“bullhead (Ictalurus melas), and brook stickleback (Eucalia inconstans). SBrown

- trout are the most numerous species of fish, followed by white suckers and

rainbew darters.

Stocking
From 1952 throu:th 1956 the averz;e quota of legal-size trout allotted'for.
stocking in the Lower Willow River was about 3,500 per year. Thereafter, Iing érlings
.were stocked. records for which are shown in Teble 1.
The brown trout fingerling stocked in the 1957;1959 period were stocked in
August. and Sertemdber of each year; their size varied from 8518 per pound to
122,1 per pound.
Me kroun trcut finserline stocked in the i960—1962 veriod were also stocked

in Awrteot and Sectember of'n:\ch'_\'cn:--; their size wvaried from 29 per fgbﬁn.j to - ..

70 per pound. N
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In 1959, 16% of the trout stocked (7,668) were marked by fin clipping. In_
. ‘ ‘
the second phase of the study, all of the stocked trout were marked by fin clippiag. -

The stocking progrem for this one stream was evaluated in terms of its impact

-

on the.entire state progrom.
The number of brown trout fingerlings present in State hatcheries in August

and September was averaged for four years ineluding the 1957-59 pe;iod. During this

time, the Lower Willow River received 9.97% of.the total state averége productian

each year of brown trout fingerlings.

Methods

Population es£imatés were made in April and October of each year before and
after the fishing season. Under normal flow.conditions, this stream is impOSsible
" to shock effectively. Tne Northern States Power Company coogerated by closing the
gate; at the dam during the day so that only'a srall voluﬁe of water flowed through
the dam, it was then possible to effectively sample the trout present with electro-
fishing geér. As mapy as 10,379 brown trout have been captured during the first
_ shocker run in the combined sections of stream. At night, the water gates wers
opened to normal opesrating conditions; this assisted in a éood redist}ibution ;f
marked trout in the stream.

Direct current electric shockers similar to those described by Shetter (1948)

and Frankenterger (1960) were employed to capture the trout. . Estimates of the

trout populations were calculated each .April and October before and alter the

. fishing season, employing the Peterson mark and recapture mefhod described by
Ricker (1952). Only yearling and older trout were included in the April estimates
- because young-of~-the-year were too small to sample effectively with the gear |
employed.
In April, 1958, because of gear limitations, only the Race and Willow were

shocked. In October, 1958, shocking stations were expanded to include one-half

of the upper section. In the srcring of 1959, the resc of .the stream up to the

dam was sampled by using a boat-rigged shocker as described by Frankenberger (1960).




Because the Bréwn trout fingerling are normally stecked in August and
'Septembef just brigr to the electro-fishing'Operations, it was felt that the
extra handling involved in including these fish in population'estimate proc;-
dures might be causing undue mortality. In the féll of 1959, all fingerling
under 5.5 inches in length were immediately released upon capture (Table 2).
If the extra handling caused an excessive mortality, the strength of 1959 year
class should have been increased by the immediate release of the fingerling .
trout. This was not the case as there was only slight increase in the overwinter
survival of the 1959 year class (Table 4).

In 1659, 25 percent of tpe trout_stockeé were put in the upper section ané
328 percent and 37 percent were put in-the Race and Willow respectively andé marked
with a different fin clip. The marking project showed that there was very little
migrétion of the marked trout into or out of the respective sections. Furthermore,

since all three sections are combined, this migration movement can be discounted.

There was some movement of fish but the study suggested that in terms of
ﬁhe total poéulation, the movement was not extensive and probably did noﬁ inflﬁence
- the population estimate data. . . .
Estimate of Trout Numbers
Pbﬁulation éstimate data (Tables 2 and 3) showed 2 rather sudden incre;se
in_thé brown trout population starting in 1958. The spring 1958 population showed
a 1,080.07 increase over the spring 1957 brown trout population. The maximum
humbeé of brown trout over 5.5 inches in length occurred in April of 1959. Durigg
tne investigation, the majority of trout (52%) stocked in the fall were still sub-
legal during the April electro-fishing operations (Table 3). : -
Overwinter survival rates of the 2- to 3-inch fiﬁgerling stocked during tke
first period varied from 20 ©o 26.3% and during the second period from 1l.6 to 40.1%
(Tdbiely).""nuthern w%sconsin streams stocked éi@h 5— to 8-inch fish in *the fall,
h=d overwianter survival rates varying from 27- to The or t.hé number originally .

released (8rynildson, 1961).
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There was very little natural reproduction in the stream and a very low
fall population prior to 1958. Some evidence of natural reproduction was
‘noted in 1960 and there_was a substantial contribution to the trout popuiation

of native brown trout in the 1961~1963 period.

Costs
For several years prior to 1957, the average quota of legal-size trout
~ allotted for stocking o; theALowe; Wiliow River was about 3500 trout per year.
On the basis of Conservation Commission ﬁolicy and Department budgets, it must
be assumed that this was the approximate number of legal-size trout which cpuld
be stocked and still obtain equitablé'distributiOn of hatchéry—reared, legal-size
trout to other trou£ waters in the State. .

Trout production costs directly related to raising fish (labor, food, etc.)
were averagéd for a three-year period in the Wild Rose ﬁatchery {Table 5). Thg
cost figures gquoted do not include administrative costs, capital costs, or
distribution costs. The average cost of a fingerliné brown tfout stockeq in
August or September was $.035 while the average cost of a legal-size trout héld
6ver winter and stocked in April or May was $.095. On the basis of a cost of .
$.,095 per brown trout and an annual averége quota of 3500 legai-size irout;
$332.50 is the average annual cost of producing legal trout for the iower %illow
under present Dep;rtment policies. This cost figure can be said to.be the
maximum amount whiéh could rightfully be spent and yet assure.eQuitable distri—'.
bution of -monies allotted for trout production over the state as a whole.

The total cost of the three-year stocking program based on an average
fingerling cost and on the number of trout fingerling stocked was 87,634.83
for the first three-year period. Under a legal-size stock?ng program, $937.50
would have been snent in'the same veriods The difference between the émounf

of monecy for stocking that 'should" have teen spent under a legal-size stocking




" program and the actual amount that was spent under the fingerling stocking

program was $6,637.33 for the three-year period (Table 5).

An average of 16,421 fingerling brown trout survived to April of each year
(Table 4)., The cost of each surviving(fingerligg trout was $0.155 (total cost.
for all prorated over the survivofs). The average size cof these trout varied
from 5,5~ to 5.7 inches du;ing the three-~year pefiod (Tadle 4). Natural_
mortality undoubtedly occurred tc the sub-lezal trout resulting from the‘
fingerling stocking between April and the fime the smaller fish reached a
legal size of 6 inches. This mortality would therefore increase the cost to
more than $0.155 per fish. This would increase the differeﬁcé in cost between
hatchery-reared legal-size trout ($.095) and the cost of each surviving
yearling ($0.155).

. The average cost of fingerling stocking for each year of the first_three—
year period was $2,544.94. If 16,421 hatchery-reared legal-size trout {average
number of fingerliﬁgs that survived over.winter) had been stocked in the Lower
Willow River each year, the average cost of trout stocking (a£ 80.95 per fish)
would have been $1,559.99 per year. This would have been a saving of- §985.26

’per year and all of the trout would have been legal size and immediately avail-
able to the fisherman.

During the second phase of the study, (1960-1862), 10,506 marked fingerling

brown trout were stocked in September of each year instead of 3,500 legal-size

?rout stocked just prior to fishing season.

Population estimates conducted on these fish just prior to opening day
indicated overwinter survival rates varying from 1,224 to 4,218 (Table 3).
There seemed to be a correlation between the survival rate aﬁa the size of the
fish at the time of stocking. Fish stocked in 1962 were approximately twice as

jarye as those stocked in the two prior years and had a cerrespondingly kicher
; ! 1€ —
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. survival -rate.




If the overwinter survival rate is averaged out for the three years
involved, the angler would have received more fish for his angling dollar
under the legal-size fish stocking program than under the fingerling stocking

program and the fish would have been of larger size.

Discussion

In the entire stfeam, the brown tréht population varied from a low of 885 trou:
in April of 1957 Po a nigh of 27, 172 in choﬁer of 1958. Overwinter survival to
the fi:st April following stocking of the fingerling trout stocked was relatively
low -- only 20- to 26.3% during the first phage of the study and from 11.6 to Lk0.1%
during the second phase of the study. Had it been highef econpmics of fingeriing
stockidg would have been more favorable. If cost factors alone éoverned trout
stocking less money for equal numbers of fish wduld have beén expended by stockiné.
yearlings. Also size_of fish available for harvest wag inferior. Theée of all
stocked fingerling trout were smaller than hatchefy-reared legal-size fish of the
same age.

Natural reproduction is an element of uncertainty in these data. Becaus; all
of the trout stocked each year were not marked, there is no way to calculate the
percentage of the tfoqt population due to natural reproduction. Natural reproductior
must have been low in 1997 because there were relafively few trout in the swaller
size classes (Table 3).

Overwinter survival data calculated for tﬂe marked trqut'stocked in 1959
was 18.8 percent as compared to the 26.3 percent overwinter survival for the
’unmarked_trout combined with the marked trout (Table 4). This difference of
7.5 percent (5,741 trout) is probably due to several causes: 1. Overlooking

marked fish due to fin regeneration. 2. Basing population data on a small

sample as compared to a large sample. J. Influence of natural reproduction.

‘ TS ] -
If the first two factors are discounted, then a maximum of 28 percent .of the =

1959 year-class of brown trout surviving to April could be due to natural

reproduction.




ILiterature Cited

Brynildson, Oscar‘M;,'and Lyle M. éhristenson. 1961. _Sﬁrvival, yield,"
growth and coefficiené of condition of hatchery-reared trout stocked
in Wisconsin waters, Wis. C;ns. Dept. Miscellaneous Research Report
No. 3.

_Frankenberger, Ludwig. 1960. Applicatiogs of a boat-rigged direct-current
shocker on lakes and streams in West Central Wisconsin. Prog. Fish
Cult., Vol. 22, No. 3, pp. 124-128.

Shetter, D. S. 1948. The electric shocker and its use in Michigan streams.

Prog. Fish Cult., Vol. 10, No. I, pp. 43-47.

7-21-67

ems




Table 1. Brown trout fingerling stocking records for the Lower Willow

River, northwestern Wisconsin, for the 1957-1962 period.

Number Number » o Number
Year ’ Stocked ’ Per ?opnd Marked
1957 | 77,466 - 119.7 L -
1958 . 58,000 ) 122.1 . -
1959 76,613 | 85.8 .. 7,668
1960 10,500 70.0 . 10,500
1961 : 10,500 €5.0 ' : 10,500

1962 ) 10,500 29.0 10,500




Table 2. Size distribution of brown trcut caught in the Lower Willow River ipﬂ
northwestern Wisconsin during the fall population estimate period.

Fall Estimates

Size Class 1958 1959 1960 - 1961 1962 1963
(inches)

2.5 - 5.4 20,096° o 1,038°*  1,078xx  2,485xx 1,904xx
5.5 — 7.4 1,268’ 674 1,459 - 926 2,023 835
7.5 - 0.4 . 5,298 3,185 3,558 931 615 993
10.5 ~ 12.4 360 400 151 340 400 410
12.5+ 150 91 50 91 161 120
Total 27,172 4,350 6,066 3,366 5,684 4,262

®  Includes trout stocked in August and September.
xx  Natural reproduction.

xxx All stocked trout released.




Table 3. Size distribution of -brown trout in the Lower Willow River in
northwestern Wisconsin during the Spring ropulation estimate period.

Spring Estimates

Size Class 1957 1958 1959 . 1960 1961 1962 1963
(inches) :

2.5 = 5.4 —— 9,630 6,391 14,991 638 89 145

5.5 _ 7.4 322 4,571 7,208 4,153 ° 1755 ‘993 1,398
7.5 -10.4 317 1,264 4,769 2,534 3,183 877 2,173
10.5- 12.4 103 160 2,020 1,324 1,296 691 555
12.5+ 144 224" 199 130 114 259 367
Total 886 15,349 20,587 23,132 5,986 2,914 4,638

1,912*  1,224* 4,218°

Grand Total . ‘ 7,898 4,136 8,856

* Number of marked stocked trout presente.




Table 4. The overwinter survival rate and average size in April of brown

Year
1958
1959
1960
1961
1962
1963

trout fingerling stocked in the Lo

Wisconsin, in the 1958-1963 period. .

Number of Percent of
Survivors Survival
15,517 20.0
13,599 23.4
20,1L4 26.3
1,912 18.2
1,224 11.6

Lo.1

4,218

Size Range

(inches)
2.5 = 10.3
2.5 - 7.4 -
2.5 - 7.4
4,0 = 7.k
2.5 - 9.b

5.0 - 9.4

wer Willow River, northwestern

Average Size

(inches)

‘5.6
5.7
5.5
5.7
5.4
2.5
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