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NOTE

This draft report was prepared by the Lake Central Regional
Office of the Ruresu of Qutdoor Kecreation in accordance with a
letter of June 3, 196M, from Associate Director Stevens to Senator
Gaylord Nelson of Wisconsin. The recommendations made herein are
concurred in generally by the regional Wild Rivers study team, which
discussed the Wolf River situation at a recent meeting. To save
time, the team has not reviewed the report itself. This report
was prepared as a working paper for the review and consideration
of the Washington wild Rivers Study Team, which may or may not ac-
cept the recommendastions made herein. The findings made in this
report are not necessarily those of the State of Wisconsin or of
the Federal agencies represented on the regional task group or of

the Washington Wild Rivers Study Team.



UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OUTDOOR RECREATION

LAKE CENTRAL REGION
15 RESEARCH DRIVE
ANN ARBOR, MICHIGAN 48103

September 16, 196k

Memoreandum
To: The Director
From: Regional Director, Lake Central Region

Subject: Wild Rivers: Wolf River, Wisconsin

Inclosed is material received from the Wisconsin Conservation
Department and Casper Buettner of White Leke, Wisconsin regarding
the Wolf River. These two sources and the Wolf River Basin
Regional Planning Commission were contacted during the week of
July 20 by team members Eichstedt, Uppgren and Miller. Additional
contacts were made during the week of August 2.

[The study team in its report of September 13, 1963 found that
the stretch of the Wolf River, from the confluence of the Hunting
River near Lily, Wisconsin to Keshena, Wisconsin, meets the five
criteria to be satisfied for a river to be included within a
Wild Rivers System. The team affirms this finding., The team

—} further recormends a Federal-state cost sharing arrangement for 7

furtherance of a Wild Rivers program on the Wolf River, in ac-.—.
cordance with the Land and Water Conservetion Fund Act. The %8~
mile study stretch of the Wolf River remains as in the original

report.

The study stretch of the Wolf River lies within two counties:
Langlade upstream and Menominee below. This relationship is shown
on Enclosure (1) s & vicinity map. The forest bordering the river
is second growth hardwood with some pine. The river is interest-
ing from a canceing standpoint and scenic. The stream is widely
knowvn for its trout fishing and is clean and unpolluted. As shown
in Enclosure (2), ownership consists of assorted private holdings,
some in fairly sizeable blocks, and limited public holdings. Most
of the land in Menominee County is under a single corporate owner,
Menominee Enterprises, Incorporated.



A great deal of local and state interest centers around the Wolf
River. The Wisconsin Conservation Department consistently has

listed the Wolf at the top of its Wild Rivers list. By an Act of
August 23, 1963 (Chapter 253, Laws of 1963), the Wisconsin Legis-
lature has prohibited navigation improvements or dams on the Wolf
River north of the southern boundary of Shawano County, beginning
below the study stretch and extending upstream. A copy of the

law is enclosed at the end of the report.

Some evidence of the degree of interest in the stream is shown
by the existence of 64 conservation clubs within the eight county
aree adjacent to the Wolf River. In addition to these sportsmens
clubs, the following organizations are involved with the Wolf
River:

"N Wolf River Basin Regional Planning Commission (under auspices
of the Wisconsin Department of Resource Development)

\\\NMenominee Enterprises, Incorporated (representing Menominee
interests in the former Menominee Indian Reservation)

Trout Unlimited

Trees for Tomorrow

Wisconsin Trout Fishermen's Association
Wolf River Country, Incorporated

Sierra Club (John Muir Chapter)

-\

The situations within Langlade and Menominee Counties are so
different that the Wolf River can be considered as two separate
o study stretches. Plans for the Langlade County portion of the
) + Wolf River can proceed immediately. It is recommended that the
)yﬁgét>/ State of Wisconsin, in concert with the Wolf River Basin Regional

N ——Planning Commission and Langlade County, develop & master plan for
N that portion of the Wolf River lying in Langlade County and pro-
ceed with its execution. The plan should be comprehensive, including
land use plans, proposed zoning ordinances, management programs and

proposed acquisition of fee or easements to perpetuate and improve
the outstanding recreation qualities of the stream.

Wolf River Improvement Committee
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The situation Menominee County is mu:?/é;re complex and is ,7/

explained in a ppecial report, Enclosure (4). Solutions to the-

problems in Menominee County are neéither simple nor cIoseyand are’

mich wider in scope than mere resource problems. Menominee County

can draw up & land use plan for the Wolf River and enact zoning

~ ordinances. This is & simple measure which can be taken to help
Qp preserve the outstanding qualities of the Wolf River, and it is

recommended that such action be teken. A total program would con-
sist of many more facets, however, some of which are discussed
in the appended report.

This submission includes, among others, copies of six documents:

fnd-5 The Wolf River by Arthur Oehmcke and Wayne C. Trusx,
Wisconsin Academy of Sciences, Arts and Letters at
the 94th Annual Meeting, May 2, 1964. This presenta-
tion is a good SUMMARY of the Wolf River.

ﬁgﬁlb Wolf River Watershed. A report of the Wolf River Study
Committee, Wisconsin Conservation Department, 1962.
This report is more deteiled then the above and emphas-
izes the recreatlonal_aspegig of the Wolf River Watershed.

iﬁkﬂ7 The Wolf River Basin. A report to the Water Resources
Committee of the Wisconsin Legislative Council, August,
1960. Prepared by Ann C. Williams and others under
the supervision of Professor J. H. Beuscher, University
of Wisconsin Law School. A comprehensive treatment ;J?LFFYJ

of the river basin including an analysis of alternativ

Fol §  Project MAP (Menominee Action Program) as proposed by
Governor John Reynolds on July 27, 196L4.

th‘ﬁ Work and Conservation Prdéram for Help to Menominee County,
special advisory committee report to the Wisconsin
Attorney Genersl, August 20, 196k.

FnJ 10 Federal Register excerpt, April 29, 1961.

These sources, plus the other enclosures, present & concise pic-

ture of the Wolf River and problems related to it. %
e )//
/i:;;dx,/(( ’”€¢x*ﬂﬂiéfy
Roman H. Koenings

Regional Director



Enclosures: ~(1) Vicinity map
~(2) Ownership map
—(3) Study stretch map
—~(l4) Special Report on Menominee County
—(5) Paper on The Wolf River by Oehmcke and Truax
—(6) Wisconsin Conservation Department report on the
Wolf River Watershed
— (7) Report to Water Resources Committee on The Wolf
River Basin
~(8) PROJECT MAP, as proposed by Governor Reynolds
July 27, 196k
"(9) Work and Conservation Program for Help to Menominee
County, special advisory committee to Attorney
General, August 20, 196k
~"(10) Federal Register excerpt, April 29, 1961
__(11) wisconsin Laws of 1963, Chapter 253
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Enclosure (k4)
/Of“\_

Special Report on Menominee County
September 196k

& Menominee County was created in April, 1961, from the former
\\ Menominee Indian Reservation, as evidenced in enclosure 8. The

’///plight of the Menominee Indians is desperate. Any proposal for
Wild River status is a social as well as a resource issue. A great
deal of state activity centers on Menominee County.

Much interest in Federal action on the Wolf River seems to

stem from an uncertainty over the future of Menominee Enterprises,
established in April when

/ Incorporated. This corporation was
- — ——
5 U.S.C. 891)

the Menominee Indian Reservation was terminated
&€ (Chapters 258, 259, and

—— e

{
i

f

and Menominee County created in its pls
Menominee Enterprises, as a corpor-

] 260, Laws. of Wisconsin,

ate body, ndian interests in Menominee County. Nearly

the enti{gw?ounty is owned by thewqqgggfpxion. Principal apprehen-

‘sion seems to center around the possibility of outsiders gaining

i

;
!
!

control of the corporation and exploiting the outstanding timber

\resource, to the @étriment of the riverj Menominee County contains

]a magnificent forest including a stand of virgin white pine of over

|

‘400 acres.
The possibility of takeover of Menominee Enterprises appears

Stockholders

1y
\zremote, provided the State takes appropriate action.
congist of tribal members whose voting interests are assigned to

;Ax'.
h



a seven m ting trust, four of which are tribal members.

~ The board of directors consists of nine members, four of which are
i =

tribal members. Income bonds have been issued to tribal members
in an aggregate principal amount of $10 million. The bylaws of
the corporation and the indenture between Menominee Enterprises,
Incorporated and the Wisconsin Trust Company (which presently con-
trols 36 percent of the votes as trustee for minors and persons

non compos mentis) provide Menominee Enterprises and the State of

!

J Wisconsin with first ggg_second'ggféggp, respectively, to purchase

i both the stocks and the bonds, should they become available for sale.

The voting trust arrangement, together with the role of the

Wisconsin Trust Company as trustee for a large body of Indians,

' overcome gaps in training and experlience among the over 3,000 Men-

%iominee members, and insure stability in management of the corpora-

‘tion, particularly during critical early years. Tribal voting
interegts are recognized by trust certificates issued to enrolled

tribal members. The trust gertificates become salable in January

of_1966 and can be acquired by outside integg;ts, provided the cor-

poggf}gg-or the Statguﬂo not exercise options to acquire them.
The new owner is bound by the voting trust agreement. All signif-
icant interests can be acquired by either the corporation or the
State of Wisconsin.

The legal documents prohibit the corporation from selling land

unless approved by holders of not less than two-thirds of the

2



outstanding shares of stock entitled to vote. Whether the corpor-

ation, with the concurrence of five members of the voting trust,

would sell land is open to speculation. Indian interests have re-
buffed at least two attempts by the Department of Conservation to
buy land.

From the standpoint of immediate threat to the Wolf River in

Menominee County several possibilities stand out. One is that an
owner may withdraw from the sustained yleld forest management plan

required by law any parcel of land not exceeding ten acres in size

in each calendar year, to a total of 250 acres cumulatively. This
provision could or could not result in damage or defacement to the
most outstanding parts of the Wolf River, depending on the use to
which the lands were put. Even without withdrawal, unsightly develop-
ments could spring up. Some methods should be developed to prevent

this happening. Zoning ordinances, acquisition of easements, or

purchase of the outstanding sites are possibilities.

Trust certificates have been issued to stockholders in lieu

of stock certificates. These trust certificates carry a voting

privilege and will be available for sale in January of 1966. It
is expected thatthrough assignment or outright purchase an unknown
number of certificates will change hands. Through acquisition of

these certificates, outside control of the corporation is possible.

3



and the State both have options to acquire the certificates. Since
i

e

/| the corporation probably will not be in a financial position to

pick up the certificates, the State must have available sufficient

—

| funds to acquire them. These funds will have to be made available
during the next legislative session beginning in January of 1965.
It is recommended that the State seek these funds, the amount to
be determined by more detailed study.

Another threat exists: Menominee Enterprises 1s so desperately

in need of income it is proceeding with a plan for developing, under

—

!

%

J lease, large frontages on lakes and streams. The plan is to increase

[ | ~—

'| the tax base through construction of summer homes, thereby reducing

é | the tax load carried by the corporation and also providing an income
i to Menominee Enterprises. An ambitious master plan was drawn by

mﬂgy Neilan Corporation, a firm of engineers in Pennsylvania. Although
*AP _-EEE§borporation is using the plan generally, it is not seeking pro-
fessional assistance in the laying out of lots or site development
and may even grant other corporations, such as home builders, leases
for colony developments. Without professional planning guidance
and effective controls, the potential for low grade development
with consequent destruction of the landscape is great. It is recom-
| mended that the corporation seek immediate and qualified professional
gassistance in planning and developing its recreation lands, and

!follow the advice of those planners.

Within a month of each other two reports have been issued by

State agencied recommending courses of action in Menominee County.

L
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\\)/ﬂ \QJ The earlier proposal was made by the Conservation Commission to
the Board of Directors of Menominee Enterprises, proposing a k4,340
acre state park along the most scenic portion of the Wolf River
and a 480 acre native white pine area away from the river. The
. %ZQ second report, more comprehensive in nature, was made by a special
\;‘* advisory committee to the Wisconsin Attorney General. The report
is entitled "A Work and Conservation Program for Help to Menominee
County" and, among other things, recommends acquisition of most
corporation holdings for a state forest or state forest recreation
area. The Attorney General's report is included as enclosure 8.
It appears that communications between the Indians and other
interests could be improved. With increased communicative effort
on the part of those studying the problem, and increased receptivity
on the part of the Indians, plus a bit of salesmanship on both sides,
perhaps those interested in accomplishing something will be able
to arrive at a course of action jointly.
It appears that, from a legal standpoint, all safeguards have
been taken which can be taken to assure operation of Menominee Enter-
prises in the best interests of the stockholders and of the general

public. With timely Stat rovision of funds for

: f acquisition of voting trust certificates, outside interests will

L
‘,' ot gain control of the corporation. The emphasis must be on timely
[

i
it
]

action. If the corporation receives an option to purchase trust
2



certificates which it fails to exercise, the option must be assigned
\
| {to_the State within 45 days after receipt of the option. The State
| -
has until 90 after the corporation receives the first offer

to purchase the certificate. Much delay can be avoided by prior

| agreement between the corporation and the State and the provision

of funds by the State. This is a stopgap measure only, and does
not answer the question of whether or not, in the long run, it would
be desirable for the State of Wisconsin to acquire a controlling
interest in Menominee Enterprises.

Considerable legal involvement can be expected due to the wide
distribution of both trust certificates and bonds. We believe there
will be a great amount of misunderstanding between owners and buyers
regarding the value and rights involved in the two documents. The
options held by the company and the State will not be generally
known. It is recommended that these options be widely publicized,
particularly if either group intends to exercise its option. If not,
the procedures for selling and buying should be widely publicized.

A vigorous educational campaign will not eliminate complications but
might reduce them in number.

In summary, the Wolf River is a recreation resource of outstanding
\\quality and merits use of Federal funds for land acquisition and other

es in accordance with the Land and Water Conservation Fund Act.

Though not specifically elements of recreation land planning,
6






consideration should be given to the following interrelated and

allied subjects:

(1) Funds should be appropriated at the State level, during the 1965
legislative session, for the purchase of Menominee Enterprises trust
certificates as they become available, and advance agreement should
be reached with the corporation regarding exercise of options to

purchase the certificates.

(2) An education program should inform buyers and sellers of

corporation documents on necessary procedures.

(3) Further studies and proposals by the State of Wisconsin should
be conducted with free and open communications between Menominee
County residents and thosemaking studies, and, so far as possible,

proposals should be arrived at jointly.

(4) Planning and zoning should proceed within Menominee County to

assure perpetuation of the high recreation values therein.

(5) Before it proceeds further with leasing of recreation sites,
the corporation should seek and follow the advice of qualified pro-

fessional site planners.

Enclosure (4)



Enclosure (5)

Wisconsin Conservation Department
Madison 53701

THE WOLF RIVER

Arthur A, Oehlmcke Wayne C. Truex
NE Area Supervisor, Fish Management EC Area Supervisor, Game Management

(Paper presented to Wisconsin Academy of Sciences, Arts and Letters
at Okth annual meeting (Wausau) May 2, 1964)

INTRODUCTION

ﬂ The early picture of northern Wisconsin so aptly portrayed by our state
historians largely reflects the beginning of the development of the entire
Wolf River Basin. This river system was an integral part of the mass resource
exploitation (otherwise categorized as "progress") for which men labored in
the pineries of Forest, Langlade and Shawano Counties, and then in the fields
and factories after the wood was gone.

As a major tributary to the Fox-Winnebsgo waterway, the Wolf River Basin
was first traversed by French explorers, fur traders and missionaries, all
compatriots of Jean Nicolet who came to the Green Bay area in 1634, After the
French (1763) and then the English (1815) relinquished control of the region,
the first Wisconsin settlers moved into the upper Wolf River Basin.

‘ The first permenent white settlement appeared at the outlet of Shawano
’Lake in 1843, Here, Charles D. Wescott constructed a sawmill for Samiel

| Farnsworth. The sawmill was adjacent to the site of "Shawanaw", then an Indian
| village on the Wolf River., This point in upper Wolf River history was impor-

{ tant to the economic expansion of the Fox-Winnebago area which is importantly

! linked to the lower Wolf.

1

[ Steamboats and other river navigation on the lower Wolf during 1849 to
1854 were instrumental in spearheading settlement and, subsequently, the

| fabulous logging operations on the central and upper Wolf River Basin,

1

|

I

‘ Wolf River log drives reached their destination at Lake Poygan where

| timber companies made up rafts of logs which were floated to Oshkosh, In

{ 1873, at the peek of logging, 217,000,000 board feet of lumber were sawed in
i mills in Oshkosh, which was properly named the "Sawdust City".

The entire length of the Wolf River was utilized for the transportation
. of saw logs. Remnants of small impounding structures and rafting dams, con-

; structed in the mid-19th century at fifteen different sites on the main stream
i to flush logs over shallow stretches, are witness to the extent of the early

! log drives. ;

Not all saw timber was driven downstream to Lske Poygan. Railroad and
wagon road penetration into the upper watershed by 1870 and 1880 aided in
the development of locel mills at Hiles, Lily, White Leke, Red River, Langlade,
Pearson and many other sites on the main stream and tributaries.

¥ The reputation of the upper Wolf River system as prime trout water is
well established. Before the turn of the century this region was the destina~
tion for anglers from many midwestern states. Trout fishing on the West
Branch of the Wolf River is described in an article in the msagazine, "Forest
and Stream", by Dr. Alfred Hinde of Chicago in 189L4. Dr. Hinde reported his



- -
railroad trip to Matoon, via Oshkosh and Aniwa, where he
"Drove by team to Phlox (a distance of four miles). Went

woods to an Indian sugar camp on the Menominee Indian Reserva-

y,,.] half way toward W. Branch of Wolf. Two miles through virgin
]

tion . + « « Found fishing rough, fighting brush, mosquitoes,

etc. Stream had to be waded, too deep at some places. Had to

use worms, fly fishing impractical. First day 95 trout . . .

334 trout in 3} days (3 men) - largest 1} pounds. Found the trout
small, the river difficult to fish and too inaccessible for '
comfort. "

Thus, even virgin fishing had its critics. But its supporters frequented
the inns, fishing cemps and small hotels in nearby sawmill towns and the
City of Antigo.

Although initially dependent on the upper watershed, the later economy
of the Lower Wolf-Fox-Wimnebago area experienced a different trend in growth
resulting, in the mein, from its geographic position. The proximity to the
fertile bottom lands of Wisconsin's Central Plain, to low cost transporta-
tion and, consequently, necessary raw materials, were among more important
factors of opportunity which were eagerly seized by the early citizens of
this locality. Their initiative is well documented and presently in evi-
dence by the great complex of paper mills in the adjacent Fox River Valley
and the prospering urban areas between Oshkosh and Green Bay.

The economy of the upper Wolf River Basin transformed directly from
ploneer land clearing and lumbering to dairying. There was no intermediate
wheat growing era prior to implementation of dalrying as in the more southern
counties of the state. The watershed of the upper Wolf has not prospered at
the same rate and to the same extent as the larger area of its lower basin.
But, the lack of natural resource "development" in the upper watershed might
possibly be considered a blessing to th: state as a whole. Many of the
original natural endowments on the upper Wolf have not been obliterated or
despoiled although some have been considerably altered. Thus, many features
| and resources remain for our wise use and/or enjoyment; some by chance,
others by deliberation.

THE RIVER

Several characteristies of the Wolf River are common to other classic
Wisconsin streams. The precipitous drop of the central Wolf is duplicated
on the Menominee, Popple, Pine and Peshtigo Rivers. The Wolf River has a
total vertical drop from source to mouth of 903 feet, contrasted with the
1,018-foot fall of the Peshtigo River.

r The Northern Highland ground moraine gives birth to the Chippewa-
/ Flambeau, Brule-Menominee and the Wolf River systems. From this gravel-

| covered granite perch, all four streams flow down to lowland areas of the

\ Mississippi River and Lake Michigan.

The Wolf tumbles, riffles and meanders through 220 miles of terrain of
/’eight counties from its source in Little Pine Creek north of Hiles, less
;than 25 miles from the Wisconsin-Michigan boundary, to Leke Poygan. The
\\ forested headwaters of the Wolf are distinctly slow-moving. Not until the
W coursed through about 12 miles of northern Langlade county does it
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begin its spectacular lurch to Keshena Falls. In this stretch alone the
Wolf descends nearly 700 feet.

After leaving the grenitic-crystalline upland, the pace of the Wolf
slows down considerably, falling only about 50 feet in its 100-mile course
from Shawano to I.-akegﬂj,mg_g\:mne.

Gauging stations on the Wolf River operated by the United States
Geological Survey for nearly 50 years indicate an erratic flow from seasonal
high water levels caused by prolonged periods of precipitation and heavy
runoff. During drought years (viz. 1961-64), the level of the lower Wolf
drops to such an extent that walleye arnd northern pike are prevented from
reaching their natural spawning marshes. The average volume of flow in the
Wolf River ig 1,734 cubic feet per second. Anmial precipitation in the
watershed varies from an annuel high average of 43 inches to a low of 23
inches.

N Fish populations in the lower warm water sectionms include game fish,
panfish and rough fish. The more important species of these groups are
lake sturgeon, walleye, largemouth bass, nortbern pike, white bass, catfish,
perch, bullheads, crappies, bluegill, carp, sucker, sheepshead, eelpout,
and garfish,.

i in the Wolf above Keshens Falls for a distance of 60 miles
consists predominantly of brown trout, tut rainbow and brock trout are taken
early and late in the season.

ishery exists at the headwaters and is made up of
species similar to those found in the lower Wolf with the exception of the
sturgeon, white bass, catfish, sheepshead and carp. While muskellunge are
present in the lower Wolf, they are much more abundant in the headwaters,
particularly in the Post Lake aresa.

The flat, expansive flood plain of the Wolf River below Shawano and the
characteristic heterogeneous habitats in the subwatersheds provides a variety
. of wildlife species for hunting and observation. Deer and grouse are abundant
while farm game occupies the habitat along the forest edges. About 27 per
cent of the 1,169,720 acres in the lower basin is forested, amounting to
316,650 acres. The remainder is made up of extensive open wetlands, largely
incapable of being drained, and farmland. Thousands of acres are in fur
farms for the production and harvest of muskrats, mink and otter. The de-
grees of management vary greatly, depending on the resources of the private
owner, the natural attributes of the lard and the fur market.

Veterfowl traditionally use the lower Wolf in their spring and fall
migrations. Summer residents are largely teal and mallards and other species
occasionally nest along the sloughs, in the muskrat ditches and on the shores
of the adjacent lskes,

N A discussion of the scenic and aesthetic values of the Wolf River gen-

erates another encore to THAT Splendld central portion with its white water,

foaming cascades and the beautiful gorges in Menaminee County called the

Dalles. Haxrdly any other Wiscomsin canoe route offers a trip on one of the
Hmore important trout steams which, in Langlade and Menominee Counties, is

considered to be ome of the state's T8t scenic, exciting, rugged and
dangerous. The precaution that it is not recommended for inexperienced



~
}/ 4
¢

(

9,

-k -

canoemen is sufficient commendation for this stream. To comfort present day
"voyageurs", numerous unimproved campsites are found on the river along with
adequate put-in and take-out spots. Since no rapids or dams are found in the
lower stretch of the Wolf, a trip in this section is ideal for novice canoce-
ists.

One must indulge in fishing, canoeing, boating or hiking to appreciate
to its fullest extent the beauty of the Wolf River. The northern hardwood
stands and age-0ld conifers lining its banks, have already disappeared from
most Wisconsin streams.

An erroneous reputation of being the least "dammed" stream in the state
has been awarded the Wolf. Actually, there are five dams upstream fram the
city of Shawano. The Shawano, Upper Shawano, and Keshena dams aré used for
electric power generation and have a capecity of 1,590 kilowatts. The Post
Lake and Little Rice Flowage dams in Langlade and Forest counties are
primarily recreational and water storage reservoirs.

THE FEEDERS
Six major tributaries drain the 3,750 square miles of the Wolf River

Basin, The post-glacial drainage pattern displayed by the Evergreen, Red,
West Branch, Little Wolf, and Embarrass Rivers on the west and northwest
portions of the basin account for most of the runoff from this large area.
Only the small sub-watershed of the Shioc River is of any consequence east
of the main stream. The contribution of the Lily River and Nine Mile Creek
in the upper Wolf River of Langlade county is significant to the trout man-
agement program of the upper river system.

A1l of the Wolf's feeder streams have their origin in springs, spring
seeps and naturally exposed aquifers in the glacial sands and gravels. The
fact that nearly every stream in the feeder system sustains a trout popula-
tion confirms the quality of the water.

With several exceptions, almost all branches of the Wolf have moderate
to high gradients. However, spruce-cedar shelves on the Nine Mile, Evergreen
and Lily bave provided excellent locations for beaver to impound water.

Thus, problems in management programs develop since the feeder streams,
with very few exceptions, are high-grade trout waters. An increasing trend
in beaver populations is occurring on the headwaters of the sand country
streams of Weupeca and Shawano Counties. Beaver numbers in the forested
portions of the upper watershed are gradually being controlled through specilal
regulatory management. '

Among the best producers of trout, the Wolf's tentacles in Waupaca and
Waushara Counties are heavily fished for trout and are noted for their high
capacity for natural reproduction. The reputation of the Tomorrow, Little
Wolf, White and Waupaca Rivers for their ebility to maintain themselves with-
out stocking are a few examples.

Northern feeder streams of some repute include the Evergreen River, Nine
Mile Creek, Spring Creek, and the Hunting River. Because of past extensive
beaver damage, these streams are not as productive as they were in previous
years. They are nonetheless meeting present fishermen demends by a heavy
"put and take" trout stocking and stream habitat improvement program. ’
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Many miles of scenic tributery waterways can still be found on the Wolf
watershed but farming, logging and general hebitat changes have trensferred
the present feeder siream scene from one of contimous stream cover to a
broken pattern of farm-woods-field. Exceptions, of course, appear on the
mein stem and branches of the West Branch of the Wolf, the Red and Evergreen
Rivers in Menominee County. Here, the preservation of wilderness and attend-

ant values to a stream are demonstrated in Wisconsin's last big timber stand.

Even though the main Wolf can boast of fewer dams than other state
streams of similar size and importance, not as much can be sald of its
feeders., This fact is particularly true of the Embarrass River where five
dams bave been built and still operate. Ponds in back of these barriers
support, for the most part, werm water fish populations. Constructed orig-
inally for sawing lumber and grinding feed, they no longer serve such pur-
poses. Most sites have been used as hydro-electric plants but several have
been abandoned in the past 15 years. T Sama

j In their entirety, the 1,352 miles of feeder streams, making up the
/sub-watersheds of the upper Wolf River, drain 790,041 acres, or 32.3 per

. cent of the 2,438,900 acres in the watershed as a whole and offer varying
\characteristics. Those in the upper portion of the watershed originate in
‘forested subwatersheds which provide habitat for typical forest game species
éincluding deer, ruffed grouse and snowshoe hares,

Watersheds which the feeders drain, and which are west of the main stem
of the Wolf River below Menominee County also have typical forest game
speciesy Marginal farming and other factors produce a bioecological complex
conducive to forming habltats occupied by a greater variety of game speciles
including farm game along with forest species.

East of the main stem the subwatersheds are fewer and larger, draining
better solls. Forest cover 1s lacking and farming is more predominant than
elsewhere in the Wolf River basin. This gives rise to farm game habitats
with forest species in the more or less isolated forest coverts., Wildlife
is less abundant in this region than elsewhere in the basin, but the area
has considerable potential as will be discussed later.

THE LAKES

Three significant inland lake areas appear in the Langlade, Menominee,
Shawano and Waupaca County portions of the Wolf River basin. There are over
40O lekes of glacial origin which vary in size from several acres to over
10 000 acres, but most contaln less than 100 acres of surface area. Lakes
Pbygan and Shawano are the largest and the most prominent natural lakes in
the Wolf watershed. They are also classified among the twenty largest lakes
in the state.

The nature of the substrate from the northern to the southern extremes
of the basin influences the fertility of the lakes. Those lakes formed in
or adjacent to glacial drift containing limestone and dolomite, or near
sedimentaxry rocks of a calcareous nature, have a high proportion of mutri-
ents. The crystalline-granite sands and gravel of the northern section of
the watershed contribute hardly any material of a soluble nature and as a
result the lakes in this region are not very fertile and consequently less
productive. Generally speaking, the clarity and lower temperatures of the
water in the northern lakes make them highly desirable for water recreation
activities, wvhereas the lower watershed lakes warm up considerably and, due
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to their higher fertility, lack the clarity desired for general water-centered
,activity except fishing. All fish species listed for the north and south
isections of the main Wolf River are also common to lskes of these sectors of

?the river basin.

Thus, the factor of fertility polnts up the productivity of the lakes
in the basin, and although there 1s danger in any generalization, one can
safely say that good fish-producing areas generally are found in the better
farming areas.

FORESTS AND LANDS
Almost all of the original forest is gone from the Wolf watershed, but
a remarkable recovery has taken place in present woodland area which

covers about 46 per cent of the entire Wolf River basin. Agriculture, urban
areas, water and highways absorb the remaining surface area. T

Cur foresters tell us that this region contains over 1,000,000 acres of
commercial forest land, 61 per cent of which is privately owned by small
landowners.

The only remaining choice pine is found in Menominee County, but these
species have been replaced in other counties predominantly by dense hard-
woods and aspens. Mixed hardwoods and lowland hardwoods in the lower por-
tion of the basin and ocak in the sandy, well-drained solls of the western
section is typical. Farming is the major land use in the southern half of
the watershed with livestock and livestock products the more important source
of farm cash income.

The use of lake amd stream frontage for rest and recreation has grown
considerably. _Much river frontage on the main Wolf north end south of
Shawano has been platted and is being sold apd developed. Many small land
parcels have been acquired by trout fishermen and hunters on this extensive

A water system. Riparian lands in public ownership on this river show a much

‘more healthy ratiof to private holdings in Forest, Oneida and northern

E§§§}§Q§,Qaunties. South of the village of Hollister, however, the picture
changes drastically, and private ownership of downstream river frontage runs

higher progressively.

Highways to all portions of the river basin are not ohly adequate but
of excellent quality. General public access facilities to the Wolf ranges
from fair to good except for Menominee Enterprises, Inc., lands in Menominee
County. Access to major lakes is fair, but poor to nonexistent on many lakes
under 100 sacres.

THE PEOPLE

Census figures from 1960 show that tke human population of the Wolf
watershed has decreased by nearly 3,000 people since 1950. This decrease
appears to parallel similar rural area population trends in Wisconsin and
the United States.

The various sectors of the river basin have very low population densi-
ties. Only 2,600 people, mostly Menominee Indians, inhabit Menominee County,
one of the less populated vicinitles in this river system.
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PROBLEMS AND POTENTIAL

During periods of abnormal rainfall, high water has created an incessant
problem in the lower Wolf River and demaging floods, particularly in the New
London area. The Corps of Engineers of the United States Army contends that
most lower Wolf River lands will flood because of the nearly flat slopes of
the river's natural cross section and that the high flow during flood stages
cannot help but spread out over the lowlands below Leeman. While this mey be
considered a problem, it perhaps is not greater in scope than any other low-

\5 land river area. The frequency of flooding leaves one to speculate that pos=-
\V sibly changes in land use and land-use patterns, end less emphasis on river
channel improvement effective and economicel. It is noted that only 39,000
acres of the total watershed area are subject to floods. It would appear
that local planning could devise some system of eliminating areas of this
type without creating additional problems throughout the watershed.

~ Paradoxically, drought influence on trout habitat and the effect of
i irrigation during periods of low rainfall present as mich of a dilemma to
. administrators as the flood situation in the lower watershed. Low flows and
excesgsive irrigation on feeder streams have caused warming of water and
destruction of trout habitat.

The enxiety of the people in the more econmomically distressed areas of
Forest and northern Langlade County to broaden their tax base and "develop"
generally has led to problems in "over-development” and destruction of fish
habitat along lske and stream banks. The cover in many instances has been
ruined in the so-called "cleamup" of stream banks and leske shores, and has
resulted in & lock of artificizlity. When one considers that there are over
a thousand spring seeps and spring ponds on the Wolf River from the County "A"
bridge to the Menominee County line, it is understandable that the problem
mist be acted upon at once.

The development of the upper watershed has also been challenged by well-
meaning individuals who feel that the comstruction of a dam will provide
greater water recreation opportunity regardless of the general nature of the
impoundment. It is understandable from the planrer's viewpoint and the gov-
ernmental officials' outlook that extremely heavy use and increased public
traffic will be the picture in the future. The recent controversy over the
proposal to establish a dam on a slow-moving portion of the upper Wolf River
and more recently the proposal to establish a dam in the Leeman area has
aroused the ire of many sportsmen and other individuals who believe the
quelity of the remaining stretches of the Wolf River, which now run unimpeded,
will be injured. The proponents contend that the deleterious effects on the
other portions of the Wolf River will be minimal and the benefits from new
impoundments will far outweigh any dameging effects. The Wisconsin Conserva-
tion Conmission has opposed the construction of such dams on the basis that
trout values would be ruined on the upper Wolf and spawning migrations of
sturgeon and other species of geme fish on the lower Wolf would be lost and
the effects would be felt on the Winnebago-Fox area as well,

It is obvious that increased boat traffic will create additional de-
Wf mands on the river. It is hoped that unnecessary speed end excessive horse-
% power can be held to a minimum so that there will be no menace to future
canoeing, on the lower Wolf particularly.
y Feeders to the Wolf River generelly are the problem areas and will

W / |contime to be plagued with problems of pollution, destruction of land
/,"’(L
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} cover and irrigation. Although the main stem of the Wolf provides the name

jand the glamor, trouble usually centers on the feeder streams. The pollution
from creameries, cheese factories, and in same instances municipalities has
made 1t necessary for the State Board of Health to issue orders for cleanup.
This was accomplisbed in 1951, and it appears that good compliance is being
made. On the brighter side, it has been mentioned already that the future of
trout fishing, particularly in the sand country aree, is improving. This ocut-
loock is enhanced by the land acquisition program on the feeder streams in
these areas, If the construction of dams can be prevented and cover can be
regstored and protected, it is quite evident that stabilized flows and improved
quality of water would be a reality.

What the future might offer for lake areas in the upper watershed is
demonstrated by the intensive development around Shaweno Lake and the more
southerly lakes of the basin., Future demands on water recreation will be
Just as intense in this watershed in the future as it is in the more popu-
lous localities of the state today. Fewer people sppear to be in pursuit
of fishing opportunities and the quest for swimming, sight-seeing, and re-
laxation is being substituted.

While the lakes furnish about 8 timees more water areas in the basin, the
larger streams offer much more available frontage end hence will require
zoning or some other control measures to provide for protection as well as
orderly development. Natural inland lakes cannot be replaced by artificiel
impoundments. The creation of artificisl water areas generates additional
problems of warming and siltation. This should be avoided.

Present forest inventory information on the watershed shows a reel
potential for increasing tree growth rates to 4-cord per acre per year.
Foresters claim a step-up of this nature could provide most of the wood
for Fox River Valley mills. In order to realize the full potential of the
forest lands, woodland grazing (presently a No. 1 offender) must be cur-
talled drastically. The well-forested wetershed will retard runoff, promote
infiltration, and generally contribute to improvement of the economy.

Wildlife management 1s conducted as a 2-pronged attack using both public
' and private funds. The long-range objective is public ownership of some
- 10,000 acres consisting of the larger wetland areas offering choice develop-
ment possibilities. These are to serve for demonstration as well as public
hunting grounds and resting aress. Waterfowl and fur-bearers will be given

top priority along with other resident species which occupy the edges.

Water control and manipulation by gravity or pumping is planned.

Private wildlife management is a vast untapped potential in the water-
shed. The key to exploiting this tremendous resource is--technical advice!
Game management planning and supervision is under way on more than a dozen
private projects.

In summary, we envision a network of strategically located public areas
surrounded by numerous satellite management projects, privately owned. All
of the game habitats mentioned are within an hour'!s drive of the populous
lower Fox River Valley. Accessibility, along with the excellent wildlife
potential of the basin, will make the Wolf River Basin an increa.singly im-
portant hunting area.

Pressures from increased population in and near urben centers outside
the Wolf watershed are being felt. The cry is for more recreational
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\ "Jebensraum" and for more freedom in achieving it. Such forces are met with
' counterpressure from within the river basin to "proaden the tax base" by sub-
Q : dividing private lands and platting. Interior forces in the watershed also
are active in coercing town and county boards to release desirable watershed
frontage land for private acquisition.

Much ready capital is needed to stimulate and carry out long-range pro-
grams for forest plantations, woodland management, resort and service business
development and genersl recreation--vacation-centered business. A great deal
of local talent and knowledge is lost anmually from migrents out of the upper
watershed to the cities because of lack of opportunities and inadequate finan-
cing possibilities at home,

/ Public administrators at all levels of govermment within the Wolf Basin
are required to analyze divergent public opinion on perplexing issues. For
instance, the land developers and real estate people want to create lakes by
building dams while trout fishermen, sports clubs and conservation groups
want to retain the original status of the river. A fly-fishing only area is
accepted by only half the residents of the area since it "discriminates”
against the worm fishermen.

Many citizens are clamoring for more long-range planning while others
maintain that we must develop lands now to increase the tax base. A fine
project in stream hebitat improvement work on the Evergreen River is criti-
cized on the grounds that the "state should get out of the land business”.
Thus, the official in the watershed responsible for planning reaches an
| impasse trying to determine how to improve any of the basin area without
: adequate control of the land.

The attitudes must change or no improvement will grace the Wolf water-
shed. Future demands of the river basin, particularly those of recreation,
must be met with an unselfish outlock. Local sacrifices must be made and
state alds will perhaps be necessary. But outside belp will never replace

. the "bootstraps" of local patience and initiative.

Where the Wolf River was an important factor in the economy of northern

Wisconsin in the past, a reversel eppears imminent 1f its future role in

Ww‘? Wisconsin's development follows s planned course. The opportunities offered
by the northern portion of the Wolf Watershed are so great that little time
should be wasted in getting on with a program.

Mapy ideal waterfront sites are available for youth camps in the Lang-
lade, Forest and Menominee County sections of the basin. New groups are
~rbecoming interested in canoceing and by 1975 this sport will have many more
supporters. Historical sites offer splendid opportunities for entertaining
. 1 apd/or educating the tourist. Such locations should be marked by signs and
( the historical value of the logging ers should be stressed. Wherever pos-
o sible o0ld log flumes and other noninterfering structures should be resur-
[" rected in the streams as they applied originally to the lumber industry.
Finally, a sincere effort by all citizens and goverrment officiels in
* the Wolf Watershed should be made to bring about an agreeable and equitable
zoning system for river and lake frontage lands. Such zoning should in-
b clude adequate btuilding set-back provisions and assure protection of cover
elong stream banks and shorelines to perpetuate wildermess aspects.



- 10 -

Plapning is essential in the over-all development of the resources of
the Wolf River Watershed. The Wolf River Basin Regional Planning Commission
was euthorized and began functioning less than two years ago. It can and
must serve as a catalyst for the many government resource agencles, the
people living in the watershed and those who will bernefit from the develop-
ment of its resources. Coordinating this monumentel task are three commis-
sioners from each of the eight counties comprising the Planning Comuission.
Their leadership must be bold, yet diplomatic; courageous, but compromising;
Parsighted, but practical. They are the foundation of the resource planning
and development structure. Failure in the foundation or any of the agencies
forming the superstructure will topple the whole.

Success 1s essential to the orderly, logical development of all the
resources of the basin. The alternative is chaos! Mismanagement to date
is apperent to anyone who wishes to view it. Witness the shacks along the
benks, the house trallers on the subdivisions, the draining, the filling
and a host of othexr helter-skelter cultural atrocities.

On the otber hand, picture if you will the clean, clear water, the
managed woodlands, sbundant wildlife, scenic drives, zoned land uses, at-
tractive cottages, a flourishing recreation industry, overlooks, perks,
historical sites, white water, and lastly--a happy people!



-11-
REFERENCES

Andrews, Lloyd M., Black, Jobn J., and Threinen, C. W,, Surface Water
Resources of Menominee County - Wisconsin Conservation Report--1963.

Austin, H. Russell, The Wisconsin Story - The Milwaukee Journal--1948.

CNRA Report, Citizens' Natural Resources Association of Wisconsin, Inc.,
Menominee Report--1956.

Durand, Loyal Jr., and Bradbury, L. M., Home Regions of Wiscomsin--N.Y., 1933.

Hinde, Alfred, 1894, Fishing the Wolf
Forest & Stream--October and November.

Martin, Lawrence, The Physical Geography of Wisconsin, Wisconsin Geology and
Naturel History Survey, Bulletin No. XXXVI, Second Edition--1932.

Neupert, Carl N., M.D., Wisniewski, Theodore I., State Board of Health and
~ Committee on Water Pollution, 1952. Findings of Fact, Conclusion
and Order Allegsd Pollution of the Wolf River and Its Tributaries.

Threinen, C. W., et al, Violf River Watershed - Wisconsin Conservation
Department Report--November 1962.

Williems, Ann C,, et al, The Wolf River Basin - A report to the Vater
Resources Canmittee of the Wis., Legislative Council, 1960.

Wisconsin Conservation Department - 1963. Wisconsin Water Trails.

Wisconsin Conservationist, The, 1919. Trout Fishing in Langlade County,
Vol, 1, No, 2, May, Page 10.

Wisconsin State Department of Agriculture Crop & Livestock Reporting Service,
1957. Wisconsin Rural Resources (Langlade, Forest, Oneida, and
Shawano Counties).

Wisconsin State Planning Board, 1945. A Picture of Wisconsin,Bulletin
No. 16, August.

Ibid., 1941 - 1964--Department Files.

Ibid., 1959 - Report on lLand and Water Use (Coordinating Committees for
Conservation Needs).

5-6=64






- Enclosure (6)

WOLF RIVER WATERSHED

A REPORT OF THE WOLF RIVER STUDY COMMITTEE
Wisconsin Conservation Department o 1962




CONSERVATION COR 1ISSION

GUIDO R. RAHR, Chairman

Manitowoc

PAUL J. OLSON
Madison

JACK J, SCHUMACHER
Shawano

JOHN R. LYNCH, Secretary
Gordon

JAMES R. SMABY
La Crosse

CHARLES F. SMITH
Wausau

CONSERVATION DEPARTMENT

GEQORGE E. SPRECHER

Assistant Director

ELOY T. BAXTER

Finance

JOHN A. BEALE, Acting
Research and Planning

A. W. JORGENSEN
Information and Education

ROMAN H, KOENINGS
Forests and Parks

LULU M. KORN
Clerical

NEIL LeMAY
Forest Protection

L. P. VOIGT
Director

JOHN A. BEALE
Chief State Forester

WILLIAM A, MATSON

Petsonnel and Administrative Officer

LAURENCE F. MOTL
Engineering

EDW. SCHNEBERGER
Fish Management

J. R. SMITH
Game Management

S. W. WELSH
Forest Management

WALTER J. ZELINSKE, Acting
Law Enforcement



WOLF RIVER WATERSHED

A Report on the Improvement and Protection of the Wolf
River Basin for Fish, Wildlife, Recreation and Forestry Purposes

by

The Wolf River Study Committee of the
Wisconsin Conservation Department

Walter E. Scott
Robert D, Espeseth
Emil Kaminski
John M. Keener
Roman Keenings
Thomas J. Rausch
Donald J. Mackie
D, John O'Donnell
John W. Ockerman
lewis A. Posekany
C. W. Threinen

Report Prepared by C. W. Threinen
Reviewed and Edited by Cyril Kabat and Ruth L. Hine

Wisconsin Conservation Department
Madison 1, Wisconsin

November, 1962



CONTENTS

mTRODUCTION L] L L] L] L * L4 L 3 L] L4 L L4 L] L] L] L] L] * ° - L] . . L L] . L]

WATER RES OURC ES L ] [ ) [ ] ® L ® L ] * [ ] L] L ] a L L R ® L ] L] ° L] L L] L] *

FISH RESOURCES L] L] L ] [ e o L L] L [ ] L e @ L] L] L ® e L] L] e o * L] L] .

GABE RESO[mCES L ] L] L] L ] L ] e L [ ] L L] L . L] L] * L] L . L d L L] L4 L L[] L L

FOREST RESO[JRCES L] ° {3 L L) L] L] L ] L L . L L] . L ] [ ] L] L] L L ] L ] L L

PARKS AND AESTHETIC OPPORTUNITIES o o o o ¢ s v ¢ o o o v ¢ o o o

WATER POLLUTION AND IRRIGATION. o o ¢ o o ¢ o ¢ ¢ » o o ¢ o« ¢ o

PUBLIC HUNTING AND FISHING OPPORTUNITIES. o o o o o o o o o o o

ANATLYSIS OF PROPOSALS FOR WOLF RIVER BASIN IMPROVEMENTS . . . . .

1.

2.

3.

9.

Are more fish habitat and more fishing opportunities
needed within this b&sin?. e ¢ o o6 ® o & 9 5 & e o o0 o o ®

What measures would enhance wildlife production and
cropping?..........-o.............

Are park and recreation lands needed in the Wolf River

basin ? L] ® ° L] * e * . L L4 . L L4 L d L] L ] L ] L d € L] L L L] Ld . L]

Is the forest resource base adequate to supply wood-using
demaan ds ? ® * e L] ¢ L L] L 4 L d . o e * * * - L Ll Ll * L L d L L 4

What about boating in the Wolf River system? o o« ¢ ¢ o o o

Is it desirasble and feasible to build water areas for

‘recreational purposes on the Upper Wolf River? « « o« o « o

What is the feasibility of water level control on the
Lower Wolf to enhance fishing and hunting opportunities? .

What measures can be taken in the watershed to prevent
flooding and stabilize stream flow which would be benefi-
cial to fish and game as well as o MANZ o ¢« « o o o o o o

What measures are practical to avoid erosion and silta=-
tionoflakesandstreams-.oo.oco-'oooo'.-

THE WOLF RIVER: A CONCEPT AND RECOMMENDATIONS: o o o o « o o o o

Action by the Wisconsin Conservation Department. « ¢« o o o o o
ActionbyotheragencieS..oo‘.co.-oooooo-no

RH\ERENCES CITEDI e L] L ] L] L] * L L L] . L] L] (] ® L] L ] L] ® » Ld L ® L L 4

Page

. 2
. T
.13
16
.23
.27
33
.38

038

51

.51
53

«55



INTRODUCTION

The Wolf River Basin always has been highly valued for its fishing,
hunting, forests and scenic attractions. Public interest in protection
and improvement of its resources has, therefore, always been keen.
Sensitive to this interest, the Conservation Commission and Department
have frequently been called upon to formulate opinions as to the value of
suggested developrment plans. The growing demands on the river basin by
an expanding population suggested the need for more concentrated long-
range planning.

The Conservation Department first organized a planning committee in
1959 to collect and analyze data on the Wolf River to determine in what
ways the recreational sdvantages of the river might be protected and
improved. The first action of the committee was to provide basic outdoor
recreation data and preliminary reactions to proposals for development for
a Legislative Council study of the water problems in the Wolf River Basin.
This initial analysis edited by Harold Jordahl was combined with the
Legislative Council's report completed in 1960.

Since this initial effort, the committee has been at work gathering
additional basic data on the watershed and developing and analyzing more
specific suggestions for development and improvement. The present report
(1962) includes these supplementary basic data and a review of proposals
for development and improvement emanating within Department ranks and
from others.

Members of the present committee are Messrs. John O'Donnell, John
Ockerman, Lewis Posekany, John Keener, Donald Mackie, Thomas Rausch, and
Robert Espeseth. The chairmanship of the committee was held by Walter
Scott in the early stages of the development of this report and by C. W.
Threinen in later stages. The committee is indebted to the U. S. Corps
of Engineers, Wisconsin's Committee on Water Pollution, Public Service
Commission, U. S. Soil Conservation Service, U. S. Fish and Wildlife
Service and others for some of the data presented. The report could not
have been compiled without the able assistance of field men from all
divisions of the Department and consultants from other agencies.
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WATER RESOURCES

In this section an_inventory of the quantity and types of water avail-
able within the Wolf River watershed has been provided. Waters may be
divided into two classes, lakes and streams. The wider streams offer many
of the same recreational opportunities as do the lakes. Since size of a
body of water whether lake or stream is important in its recreationasl value,
the amount of water has been summarized in terms of size classgs.

The number and area of lakes of various size classes are summarized in
Table 1. Shoreline length, on frontage, although not available for all of
them, was estimated by using the circumference of a circle and multiplying
it by 1.4, the average shoreline development factor for a large number of
lakes in other parts of the state. The 42l lakes in the watershed provide
approximately 49,665 acres of water and 520 miles of frontage. Most of
the lakes (86 per cent) have less than 100 acres of water surface,

Streams more than 35 feet wide provide 781 miles of frontage and
3,441 acres (Tables 2 and 3). Streams less than 35 feet wide provide about
1,936 miles of frontage and 2,546 acres. The watershed has about 1,355
miles of streams of all sizes. The widths of streams are drawn approxi-
rately to scale on the watershed map (Fig. 1). This map also shows
watershed areas delineated as planning units of the Soil Conservation
Service.

It is quite evident that lakes provide much more water area (about 8
times more) from which to enjoy aquatic recreation and that large streams
have more frontage than the lakes.

The land area of the Wolf River watershed measures 2,438,900 acres.
The total water area is about 55,500 acres, or 2.3 per cent_of the land
area. With a population in this watershed of about 107,6001, there are
0.51 acres of water per capita. If the population within 50 miles of the
Wolf River is included (200,000 more people), the per capita area of water
is reduced considersbly (0.18 acres) because the added area includes the
bigger cities of the Fox Valley- -~ Lake Winnebago region. By comparison,
Kenosha County in southeastern Wisconsin has an inland water area of
0.04 acres per capita.

These waters and the terrain they drain were amply described in the
Wisconsin Legislative Council report (1960). A detailed set of maps of
the Wolf River itself and a profile of the river from a Corps of Engineers
survey are part of that report. By way of supplementary information, a
map showing bed rock geology, glacial geology and soils (Fig. 2) and a
contour map (Fig. 2a) have been prepared for the basin as a whole because
of the influence of these features on water characteristics. Waters of

\\/gggwstreamg can all be classified as hard water capable of growing large

crops of rooted vegetation. Lakes range from small infertile basins with
small drainage areas in the granitic areas to the highly fertile drainage
lakes underlain by sedimentary rock.

Llobtained by adding the populations from the 1960 census of political

subdivisions in the Wolf,.
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Table 1. Number and area of lakes of various size classes
that lie within the Wolf River watershed.l

Size 1,000 500-999 100-499 20-99 1-19
Classes: Acres Acres Acres Acres Acres
No. Area | No. Area | No. Area | No. Area | No. Area
Forest L 7,519 - - 14 2,873 | 17 831 1 18
Langlade 1 1,120 1 688 L 624 | 29 1,115 | L1 Lgg
Marathon - - - - 2 310 | 4 145 2 27
Menominee2 - - - - - - - - - &
Oneida - - - - - - 1 59 - -
Outagamie - - - - - - 1 62 L 27
Portage - - - - 2 228 | 20 8sh | 10 2
Shawano 1 6,178 | - - 10 2,310 | 32 1,486 | 28 347
Waupaca 1 1,120 1 990 9 1,387 | 46 1,847 | 83 683
- . Waushara - - - - 5 829 | 14 825 { 33 266
Winnebago 2 1k,256 - - - - - - - .
Total 9 30,193 2 1,678 L6 8,561 1164 7,224 1202 2,009
Grand Total Number 42k Area 49,665

lpeta summarized from "Wisconsin Lakes", Publ. 218, Wis. Conservation Dept.,
1958. Data on the lakes of Menominee County are least reliable.

2Total for Menominee County is included with Shawano and Oconto Counties.
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Table 2. Approximate lengths and estimated water area
of streams in the Wolf River watershed

Streams more than Streams less than
35 feet wide 35 feet wide
Est. Areal Est. Area
County Length (Acres) Length (Acres)
Winnebago T 175 26 80
Waushara 16 80 37 90
Waupaca 135 927 21k 649
Portage 15 137 52 ok
Outagamie 53 236 116 283
Marathon - - 36 64
Shawano 82 825 180 1438
\\\anominee 3k 436 179 543
\\“Ianglade 36 528 101 26
Oconto - - - -
Oneida 8 o7 1 1
Forest - - 24 58
Total EEE' EjZZI"_ 966 2,546
Grand Total. 1,352 miles 5,987 acres
(approximate) (approximate)

lObtained by multiplying average width by the length of the stream as
measured on the watershed map., It does not exactly agree with the

sum of the water area inhabited by various fish associations summarized
in Table 6 nor the sum in Table 3. It should be regarded as an approx-
imation. The difference arises from the imprecision of the measuring
instrument.



-5
o
Table 3. Approximate length, area and frontage ‘on' streams or portions of
streams in the Wolf River watershed which are more than 35 feet

wide.,
fssumed Est.  Shoreline
Length Width  Area Length
Stream County (1iles) (Ft.) (Acres) (Miles)
Willow Waushara 5 50 32 10
Pine Waushara 9 Lo 4s 18
Walle Waupaca 1 35 2 2
Waupaca, Waupaca, Portage ko 50 254 84
So. Br. Little Wolf Waupaca 17 Lo 83 34
Little Wolf Waupaca 38 50 232 Vg
Embarrass Outagamie, Waupaca 82 60 593 164
Shawano
Red Shawano 16 35 66 32
W. Br. Wolf Shawano, Menominee 10 ko L8 20
Hunting Langlade 3 35 13 6
Swamp Langlade, Forest 3 35 14 6
Lily Langlade 3 35 1h 6
Shawano Shawano 2 100 2k L
Shioc Outagemie, Shawano ik 50 85 28
N Wolse Winnebago, Waupaca
Outagamie, Shawano -
S Menominee, Langladey” 145 150 2,640 290
Oneids

Total - 390 k,145 781
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Table 4, Discharge and drainage data for gauging stations.t

Approx.
Discharge
Years Drainage Discharge Discharge &t Mean
of Area Range Mean Low Flow
Site Record (Sq. Mi.) (cfs) (cfs) (cfs)
\\\4 Wolf River near White Lake 1935-38 L82 165-1,530 Lo1 250
\\\\\A Wolf River above West Branch
(4 miles north of Keshena) 1927-50 633 199-2,640 574 340
West Branch of Wolf River
(Neopit) 1911-17 108 17-999 130 85
West Branch of Wolf River
(Near Keshena) 1928-32 170 36-1,320 150 100
™~ Wolf River (Keshena Falls) 1907=50 826 91-k4,390 775 Loo
Enbarrass (Embarrass) 1919-50 395 23-6,920 295 130
Wolf River (New London) 1896-50 2,240 150-15,500 1,734 850
Little Wolf River (Royalton) 1896-50 1485 57=6,950 ko3 - 200
Waupaca River (Waupaca) 1916~50 305 50-2,520 250 200

lsource of data: U. S. Geol. Survey (1958).
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In addition, a flow diagram of the Wolf and some of its tributaries is
presented to show growth of the stream from its point of origin (Fig. 3).
As the watershed map (Fig. 1) and discharge data (Table L4) also show, the
{Wolf grows slowly and bulges into a big stream when it picks up the larger
tributaries beginning at Keshena in Menominee County.

The Wolf is a stream of moderate gradient with alternating flats and
riffles in its uppermost portion above Post leke, a narrow fast stream from
§E%EEEE,EQ_EQ§§_Iaka“and a low-gradient stream with a very wide flood plain
below Shawano. This is illustrated by the profile (Wis. Leg. Council Report,
1960) and by cross sections of the flood plain at selected points (Fig. 4).

Tributaries all begin with high gradients and flatten out, much like the
parent stream, when they reach the bed of glacial Lake Oshkosh.

(; ;‘,\lv': _,\"A)‘ r}??@x FISH RESOURCES

! ¢
TPt

WWX\:; B;sic fishery resources in the Wolf River basin have been color-coded
on Figure 55 their value was described in the 1060 Legislative Council
report. The smaller lakes provide suitable habitat for bass-panfish
associations, The medium-sized lakes with marsh frontage usually furnish
suitable habitat for northern pike-bass-panfish associations and the larger
lakes with wind-swept shorelines and rocky bars or inlets furnish habitat
for walleyes as well., Some lakes have been converted to trout lakes. Those
considered to be panfish or minnow lakes may have a winter-kill problem.

A tabular summary of these classes of water is presented in Table 5.
Although numerically we have many more small "bass" lakes than other types,
the total area of larger lakes with more varied fish populations is greater.

X S Stream habitat may be classed as forage fish water, trout water, small-

?"yymouth bass water and catfish water (Table 6). In addition, streams may

" 'be the spawning grounds for lake-run species. These have also been desig-
nated by color code. About 64 per cent of the stream mileage, or about
3,400 acres, is classed as trout water where trout are the dominant game
fish. About 9 per cent, or about 800 acres is recognized as smallmouth
bass water, where smallmouth are dominant. The largest river in the system,
the Wolf River and the flooded lower portions of other rivers, from Lake
Poygan to the dam at Shawano, are unobstructed and serve as a major spawning
area for walleye, white bass and sturgeon coming from Lake Winnebago and
}associated lakes. Other tributaries or portions of tributaries are especially
lvaluable as spewning grounds for lake-run fish in low-water years, and
\frequently furnish northern pike spawning habitat.

Limiting factors for fish vary with the species. For trout it is
cold water maintained by ground water springs of continuous flow. Geography
of the uplands of this watershed generally favors trout in the streams.
i Influences detracting from the trout fishery are impoundment of watey which
warms it; low vwabter; irrigation during low-water pericds, causing competition
for water; and stream and watershed erosion arising from pastured streambanks
and cultivated fields. The growing trend toward construction of ponds on
trout stream feeders, often for private fish hatcheries, is a serious threat
to trout streams.
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Northern pike are most abundant in lakes with good weed beds. They
usually require marshy spawning grounds, generally flooded marsh vegetation.
As cottage development and shoreline improvement proceed, this type of
habitat will decline. The walleye is fundamentally a fish of the open water
and larger lakes. It spawns on rocky shores in most lakes where it is
present. An exception to this is the run of walleyes from Winnebago which
spawns on the flooded marsh vegetation in the river bottoms over which a
current is passing. As this habitat shrinks the spawning grounds are
reduced accordingly. The sturgeon spawns in the current among the rocks
in the rivers. A reduction or cutting off of this type of habitat can be
a serious blow to this species. Because of late maturation and long life
this species requires conservative management. White bass spawn in sit-
vations where there is a current of water such as rivers or off head
lands in lakes. They too are fundamentally a fish of the open water and
larger lakes. The perch lays its ribbon of eggs on any type of firm sub-
strate, and has no special known limiting factors outside of food, space,
and predation. The young do, however, usually frequent weed beds for
nursery areas.

Nesting species such as largemouth bass, bluegill, crappie, and bull-
head require only a place to build a nest -- a sand, gravel or rubble
bottom. Few waters lack this habitat. The nesters usually grow and
develop in association with vegetation. Lakes blanketed with weeds,
however, sometimes provide excessive protection for panfish resulting in
stunted populations. Shallow impoundments on the Wolf have this difficulty.
At the other extreme, infertile lskes, such as some of the deep clear lakes
with small drainage areas in the sandy uplands, often have poor panfish
growth.

Smallmouth bass have a strong affinity for rocky habitat where crayfish,
& staple in its diet, are abundant. Impounding habitat of this type would
reduce the numbers of smallmouth.

One of the greatest limiting factors in fish production is winter-kill.
It occurs because waters which are shallow do not have enough of a reserve
of oxygen. Such big waters as White Lake, Cincoe, Partridge, and Partridge
Crop have this problem. There appears to be, however, sufficient incoming
fresh water in the latter three to permit considerable survival and good
growth under conditions of reduced competition. Lakes without moderate
incoming sources of fresh water have to be 20 or more feet deep to avoid
this problem. If material volumes of incoming fresh water are provided
they can be much shallower, or repopulation can occur if partial kills
gre experienced.

A number of private fish hatcheries are located in the watershed,
although they are not as common within this watershed as they are in some
parts of the state. Of the 56 hatcheries within the watershed, 11 have fish
for sale (Table 7). Most raise trout. .
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Table 5.

Number and aresa of lakes producing various types of fish.

1

Size Classes: 1-49 50~-99 100-499 500-999 1000+

Acres Acres Acres Acres Acres
No. Area No.  Ares No. Area No. Area No. Area

Panfish 66 1,k07 10 67T 2 302 - - - -

Bass-panfish kg 1,170 9 600 9 1,311 - - - -
Northern pike-bags-paniish 73 1,837 39 2,758 24 3,948 - - 1 1,120
Walleye-northern pike-bass-panfish L oL 5 338 17 3,560 2 1,678 8 29,073

1 pata from "Wisconsin ILakes", Wis. Conservation Dept.

from Menominee County.

Bull. No. 218 (1958), with supplementary data
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Table 6. Estimated miles and approximate areal of streams with
various basic fish associations.

Lenth Area

(Miles) (Acres)
Forage Fish 250 600
Trout 870 3,400
Smallmouth Bass 130 800
Mixed Species 180 2,300
Total 1 s )4'30 7 k) 100

lArea bas been measured on the watershed map. It is necessarily a

crude estimate because of inability to measure all bends in the
streams. When measured more precisely, it will prove to be larger.
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Table 7. Number of private fish hatcheries located in

the Wolf River watershed.

Number
With Fish For
County Total Number Sale
Oneida - -
Forest 1 -
Langlade 6 2
Marathon 2 =
Shawano T L
QOconto - -
Portage L 1
Waupaca 17 6
Outagamie L 1
Waushara 1k -
Winnebago - -
Total 56 11




Table 8, Summary of fishing license sales for 1960 in counties

=

within the Wolf River basin and adjoining counties making
heavy use of the basin.

Resident Per cent Non-
Fishing Sportsman's Total resident Nonresident
County License License Population License Combination
Wolf River Basin Cos.
Winnebago 20,759 2,275 2)..5 4,506 389
Waupaca 9,203 1,314 29.7 L,123 431
Outagamie 14,302 1,931 16.0 324 61
Shawano 9,980 1,106 32.3 1,661 Loo
Langlade 6,72k 1,351 40.5 2,067 643
Adjoining Cos.
Brown 9,594 1,499 8.9 2ho 35
Portage 7,0k2 643 20.8 63k 99
Wisconsin Total 612,913 65,371 17.0 259,792 53,022
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Fishing intensity, annual yield of fish and demand for fishing have not
been accurstely assessed for this region. However, the yields of waters with
similar characteristics are a matter of record. For a lake of modest fertility,
such as most of those in the region underlain by the Canadian Shield, a yield
of 10-25 pounds per acre can be anticipasted. Fertile laekes will have annual
yiélds from 50-100 pounds per acre. Streams appear to have parallel har-
vests. The gross harvest of fish from the 55,652 acres of water would be a

- minimom of 556,500 pounds.

Surveys of fishing have shown that one in four persons fish (U. S. Fish
and Wildlife Service, 1961). Resident license sales amount to 17 per cent
of the population, and there are about half this nunber of nonresident sales.
Actual license sales do not measure.the number of fishermen less than 16
years of age nor those over 65 because they are not required to have a license.

A summary of license sales for counties lying mostly within the water-
shed and for important adjoining counties is shown in Table 8. The large
anumber of nonresident license sales suggests high use of this region by non-
Yesidents.

On the basis of 30 per cent of the population participating in fishing
activities, each fisherman has 1.7 acres of public water for fishing of all
types, and 1.5 acres of trout water. Using 30 per cent of a regional pop-
ulation of 300,000 (watershed and adjoining area), each fisherman would have
0.6 acres of water for fishing.

GAME RESQURCES

Game resources and harvest in the watershed were comprehensively
summarized in the Legislative Council report (1960). There was, however,
little habitat described and amplification of the description of habitat
is deemed advisable. The eastern part of the south half of the basin,
fundamentally the bed of 0ld glacial Lake Oshkosh, is a rich clay soil
with "A" agricultural rating supporting a mixture of farmlands and marshes.
It is excellent habitat for pheasants and waterfowl because of good winter
and cover and abundant aquatic weeds. Furthermore, the Wolf River valley
is a waterfowl subflyway in the Mississippi Flyway. Winnebago County has
some of the highest pheasant density in the state with these cover condi-
tions. The western part of the south half of the basin is highland and tends
to have sandy loam soils with a "C" agricultural rating and few marshes. It
supports mixed farmlands and woodlands growing on the light sandy soils of
this region and there are several pit-type lakes, circumstances productive
of deer, grouse, squirrels and rabbits. The young topography and hilly
landscape of the northern half of the basin provide numerous lakes and
mershes, This area furnishes good grouse and deer habitat and moderately v/////

good waterfowl areas slthough the marshes are less fertile than farther
south. A generalized picture of these areas is presented in(Figure 6.
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Limiting habitat and antagonistic economic factors for major game species
are as follows:

Pheasant Iimiting: nesting cover, winter cover
™ Antagonistic: heavy grazing and intensive land cultivation
\\\\\4 Deer Limiting: winter browse

Antagonistic: closed forest canopy, complete cultivation

~
\\\J Squirrel Limiting: +tree dens, sufficient oak woods
Antagonistic: conversion of oak woods to farm land or
soft wood timber

Ducks and Limiting: undisturbed nesting area, resting and feeding
geese areas
Antagonistic: draining marshes, converting lake and
stream shores to sandy beaches or cement

\\\\\\ bulkheads.
. Rabbit Limiting: winter cover

Antagonistic: complete cultivation and grazing

The habitat requirements for pheasants are met by the marshes and corn
. fields of the southeastern part of the basin; for deer by continuous forest
\\\lcropping to keep browse available; for grouse by the broken woodlands and
cropping of forest land; and for waterfowl by wetlands. It is the areas of
marsh and water edge that are most subject to reduction. Water edge is
desired by city dwellers for cottage sites and inroads on waterfowl habitat
for this purpose are being made throughout the basin. Where water edge
adjoins lowlands, it is desired also by farmers for fields. This is creating
a difficulty in the heavy soil area of the southeastern part of the basin.
. To counteract this habitat destruction, the game manegement division is
{ carrying out an active wetland habitat acquisition program. These areas
not only preserve vital habitat but also furnish hunting opportunities.

o Also in the northern part of the basin deer and grouse habitat improve-
ment is practiced on public lands. Since forest lands are subject to con-
tinuous cropping, the game productivity of managed forest lands is being
continuvally renewed. Also the Department has cooperative game management
arrangements on some U. S. Forest Service lands and Langlade County lands
to give maximum game production. Lands within public hunting grounds are
subject to more intensive management than surrounding lands,

/ Demand for hunting opportunities is best expressed by license sales
| (Table 9). Between 9 and 17 per cent of the population within these

. counties hunt small game and between 8 and 22 per cent hunt big game.

| A national survey indicated about one if five men hunt (U. S. Fish and
Wildlife Service, 1960). Assuming 10 per cent hunt in the watershed
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Table 9. Game license sales for 1960 in counties lying largely within
the Wolf River basin, and some adjoining counties.

Resident Per cent of Resident Per cent of Sportsman's Per cent of
Big Game Populationl Small Game Populationl License Trapping Population
Counties in Watershed
Winnebago 6,669 8.4 8,069 9.5 2,275 29 1
Waupaca 4,301 15.8 3,549 13.6 1,31k h 1
Outagamie 8,050 9.8 8,193 9.9 1,931 Ly 1
Shawano 4,617 16.6 3,629 13.8 1,106 L7 1
Langlade 3,291 22.2 1,971 16.6 1,351 87 1

Counties outside Watershed

Brown 8,881 8.3 9,592 9.5 1,499 L8
Portage 3,580 11.h 1,824 7.0 643 L6
Total for state 269,867 8.5 278,334 8.7 65,371 4 ko1

lIncludes sportsman's license
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area, this is a density of one hunter per 218 acres. The density of deer
hunters per acre of forest land is one hunter to 102 acres using 1960
figures. However, outside of indicating how many hunters there are in

relation to land area, this figure has little meaning because of the wide
dispersion and mobility of hunters.

Other economic activity associated with game resources includes
trapping, fur farms and shooting preserves, some licensed and some not.
The counties lying wholely within the region had 4,401 licensed trappers
(1960), 59 licensed fur farms (1959) and 3 licensed shooting preserves
(1959). The acreage of licensed fur farms and some shooting preserves
contributes to total wetland habitat, thus directly or indirectly aiding

waterfowl. Fur farms contained 9,677 acres, and they were located mainly
in the flood plain of the lower Wolf.

s

FQ&E?T RESCURCES

{ This region has a large stake in ‘(oii i management for there are 123
wood-using industries in the watershed m plus a large wild game
population dependent on the forest. In addition there are major wood-
using industries in the Wisconsin and Fox River Valleys which draw raw
materials from the basin. For the most part industrisl and public forest
lands are well managed; small private holdings, however, are generally
poorly managed. This is of particular significance since 61 per cent of
the 1,095,643 acres of commercial forest land in the basin is in small
private ownership. Industrial forest holdings account for 28 per cent* of
the commercial forest land and public forests, 11 per cent.

The commercial forest land in the basin is composed of the following
o timber types:

Northern Hardwoods -~ 34%
Oak - 13%
Aspen - 19%
Upland Conifers - 12%
Grass and brush - 5%
Other - 17%

The rich clay soils of the bed of glacial Lake Oshkosh in the southern
portion of the basin tend to support mixed hardwoods and lowland hardwoods.
The sandy, draughty soils of the western half of the basin now support
principally oak. Looking ahead, it is expected that there will be a small

\\J ¥ Over 60 per cent of the industrial commercial forest land is owned by
Menominee Enterprises, Inc. \

oo |
/‘,‘7 /aﬂ# [()fll‘!'
'\\Sf“
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increase in total forest acreage in the basin due primarily to heavy pine

. planting. There will, however, probably be a decrease in forest acreage

in those areas devoted primarily to agriculture.

From the standpoint of public policy, a steady adequate supply of
timber is essential to the continued prosperity of the numerous woode
using industries of the basin. These industries presently iiport more
wood than is produced in the basin. Thus increasing growth and thereby
| the available timber supply seems more importent at this time than

j increasing the number of primary wood-using industries. It therefore
| appears necessary to increase technical and educational forectry services to

N

\s

bring the smsll private forest holdings to an acceptable level of manage-
ment.

Commercial forest now covers approximately 46 per cent of the basin.
The Wisconsin forest inventory indicates tha.t Wisconsin commercial forest
land on the average grows approximately + i: cord of wood per acre per year.
It is entirely feasible that this growth rate can be doubled in the basin
in the foreseeable future if the proper emphasis is placed on improved
menagement. A doubling of the present growth rate to cord per acre
per year would make the area capable of producing well over -5 million
cords of wood per year or the equivalent of the wood consumption of about
five paper mills of the size of some Fox River Valley mills. The potential
benefits of an improved level of growth is obvious. Fox River Valley
paper mills now draw only about half their wood from Wisconsin sources.
With an improved level of management they could draw most of it except
spruce from Wisconsin,

Watersheds covered with forest land make an indirect coritribution to
industry by providing good infiltration beds, delayed runoff, and clear
water, They also tend to protect the shallow downstream laskes from siltation.
It is recognized that a water supply is an important adjunct of raw material
use for paper manufacture. The Wolf River basin furnishes 58 per cent of
the drainage area for the entire Wolf-Fox system supplying the many paper
mills on the Lower Fox with a dependable water supply. Paper production
requires from 2,000 to 100,000 gellons of water per ton of paper produced,
depending upon the process used. Most require between 10,000 and 20,000
gallons per ton. Since the 11 mills in the Fox-Wolf watershed produce
about 1,500 tons of paper per day, the magnitude of the water needs can
be realized.

There is at present little use of the Wolf River itself for a paper
will water supply. The only mill in operation is a small one in Shawano.
Although the water supply is sufficient from Keshens downstream, the

. hecessary head of water is not always sufficient., The necessary head of

|

| water 1s available now at Shawano, and Keshena., Water flow above Keshena

1s probably too small to provide sufficient water for a paper-processing
industry and below Leeman it has insufficient gradient to provide a head of
water, Unfortunately, summer flows, at times, have become very low at all

! points on the river. Perhaps the most importent contribution of the Wolf

will be to furnish good water for downstreem industries.



=18~

Table 10. Acreage of forest land in the Wolf River basin.

Area in Area of Commercial Area of Noncommercial
Counties Basin Forest Land Forest Land
96 w15 1961 1975
Portage 184,000 57,200 60,000 0 0
Winnebago | 47,360 5,400 5,200 320 400
Waupaca 487,0k0 147,600 163,945 220 220
Waushara, 184,320 56,000 65,720 0 0
Outagamie 267,000 50,450 47,450 48,000 k0,000
~ Shawano 506,773 245,000 2kl ,000 1,585 1,585
\\N Menominee 181,777 181,777 181,777 0 0
\ Marathon 75,000 35,000 37,000 1,500 1,200
\\\J Langlade 286,680 200,676 175,930 0 0
Oconto 660 660 660 75 80
Oneida p3,680 19,280 21,000 3,280 3,300
Forest 109,762 96,600 100,000 2,000 2,000

TOTAL 2,354,052 1,095,643 1,102,682 56,980 48,785
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Table 1l. Acreage of commercial forest land by forest type.

, Northern Upland Grass and

County Hardwoods Oak Aspen Conifers Upland Brush Other
Portage 1,480 23,280 5,720 15,440 5,205 6,120
Winnebago 400 1,000 T00 900 900 1,500
Waupaca 12,140 33,770 18,290 8,060 7,870 67,470
Waushara 560 2,610 2,000 13,500 5,830 9,500
Outagamie 6,000 2,000 16,000 2,000 9,000 15,450
Shaweno 150,000 34,000 30,000 25,000 4,000 2,000
\Menominee 53,638 23,360 36,043 46,872 3,530 18,33k
Marathon 13,000 2,000 10,000 2,000 4,000 4,000
\Langlade 100,270 - 43,212 13,646 11,440 32,108

Oconto - 170 240 250 - -
Oneida 1,530 230 8,321 1,540 1,710 5,050
Forest 35,360 - 31,550 4,720 5,270 19,700
TOTAL 374,378  14k4,b20 202,076 133,928 58,755 181,232
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Table 12. Acreage of commercisl timber based on growth stage.
Seedling and
Plantable Sewtimber Pole timber Sapling
County 1961 1961 1961 1961
Portage 11,500 11,kk0 19,448 17,732
Winnebago 200 1,500 1,500 1,300
Waupaca 33,400 28,680 59,420 35,070
Waushara 8,500 5,300 13,100 19,100
Outagamie 4,000 11,000 20,000 10,450
\\\JShawano 15,000 35,000 150,000 60,000
Menominee 19,800 115,632 18,028 23,783
" Marathon 2,500 6,000 14,000 10,000
' Langlade 12,000 6,422 49,077 117,800
Oconto - 20 290 350
Oneida 860 709 6,165 8,966
Forest 2,600 11,600 28,790 45,930
TOTAL 110,360 233,303 379,818 350,481
Per Cent under
Sawtimber Volume Total Volume Satisfactory
1961 (Sawtimber and Poles) Management
County (Board Feet) 1961 (Cords) 1961 1975
Portage 100,672,000 304,923 25 50
Winnebago 10,000,000 55,000 15 35
Waupaca 254,540,000 1,186,630 13 20
Waushara 45,309,000 225,600 ite) 60
Outagamie 62,000,000 310,000 10 15-17
« Shawano 140,000,000 1,350,000 100 100
N Menominee 960,000,000 2,100,000 25 50
. Marathon 35,000 250,000 35 45
I Langlade 166,322,000 1,120,210 65 85
Oconto 60,000 6,300 65 75
Oneidae 10,708,000 99,757 50 70
Forest 93, Tk0,000 658,832 10 30
TOTAL 1,843,386,000 7,667,252




Teble 13. Ownership of Commercial Forest Land

County County Not Forest Farm Other
County Federal State Forest Crop Forest Crop Industry Woodlands Private
Portage - 200 - - 200 54,800 2,000
Winnebago - - - - - 4,200 1,200
Waupaca - 288 - 286 6,857 120,740 19,430
Waushara - - 1,550 - - - 35,780 18,670
Outagamie - 1,000 - - 1,000 39,000 9,450
, Shawano - 5,100 - koo 35,000 175,000 34,000
t N'Menominee - - - - 181,777 - -
Marathon - - - 1,000 5,000 20,000 4,000
\\\\A Langlade 18,000 2,000 57,000 2,000 36,000 39,430 21,500
Oconto Lho 20 - - - - 200
Oneida - 1,020 - 200 10,720 3,190 4,150
Forest 18,820 2,620 3,120 280 19,070 7,730 Lk ,960

TOTAL 37,260 13,798 60,120 L,166 295,624 499,870 159,560
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Table 14. Number of primary wood-using industries in the Wolf
River Basin.

Sawmills Pulp and Veneer
County Large Medium Small Paper Mills Mills Other
Winnebago 3
Waupaca 3 35 2 L
Waushara 1 10 ' 2
Outagamie 11 1 1
Shawano 5 L 27 1 3
\’ Menominee 1
Marathon T
\\ Langlade 1 1
Oconto
Oneida
Forest — — 3 _ _ _
TOTAL 7 8 97 1 6 L
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PARKS AND AESTHETIC CPPORTUNITIES

Major recreational desires aside from hunting, fishing and boating are
swimming and the enjoyment of water scenery and landscape. Scenery is best
enjoyed by some in pure wilderness and by others in developed areas with
attendant services such as scenic roads, trails, picnic areas and camping
areas. Since extensive landscape scenery is provided by the abundant public
and private forest land in the watershed, it is not a commodity in short
supply or lacking in availability.

Water frontage, on the other hand, is a basic requirement for the en=-
Jjoyment of water scenery and swimming opportunities. The abundant frontage
on lakes and wide streams (a total of some 1,300 miles) could furnish 100-
foot lots to about 67,000 families, more than would be required by the
total number of families living in the watershed but not enough to supply
those living in nearby areas. Everyone, then, could have the privilege
of owning his own frontage and satisfying his water recreational and
aesthetic desires. Such development could only be done of course at great

lscenic and fish and wildlife loss.

However, bright as this may appear perhaps only half or less of the
frontage might be called "desirable" without substantial improvement
because of bottom types or water conditions. Except in Menominee County
most good frontaege on lekes has already been appropriated and is in short
supply. Stream frontage is now being acquired.

Public frontage on the Wolf River and its tributaries and lakes for
scenery enjoyment or swimming, however, is scarce. Further provision of
good recreational frontage for widespread use of the general public will
require public investment in prime lake shore.

-~ The Wolf River watershed has several unigue features. The river and
i|'several of its tributaries originate on the Canadian Shield, a mass of

i | impervious granite with a layer of glacial till on top. As they flow down
from this highland, they tumble over falls and rapids at the edge of this
formation. In most river systems of the state originating on and flowing
off the Canadian shield, such falls have been impounded, but on the Wolf
and on parts of the Little Wolf, the West Branch of the Wolf and the Red,
they remain undisturbed. These are today among the major scenic features
| in Menominee and Waupaca Counties and are unique to the state. The loca-
tions of some of these areas on these rivers have been noted in Figure T.
These are not now in public ownership except for a small county park on -
the lower rips of the Little Wolf owned by Waupaca County. rzry“gwhl\}&ﬁipjrél

\‘gﬁm‘s"" E

o
-~ Present park areas are summarized in (Table 15 @?gnre 7; and in the
Legislative Council's 1960 report. There are not more than about 500

2 acres of park belonging to counties and communities, and there is only
j the Hartmans Creek recreation area managed by the state. In the Nicolet
i National Forest the U. S. Forest Service has a moderately improved

~
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facility on Pine Lake (Forest County) and on a small lake near White Lake
(Langlade County). Within the forest as a whole, the U. S, Forest Service
owns about 10 per cent of the lake frontage. On Pine Lake it has two
forties which touch the lake and it has frontage on Hiles Mill Pond. County,
state or federal facilities are offered on about 20 bodies of water.
Potential sites for parks of local or regional significance are located
_on the fall line of the Waupaca River (Portage County), Little Wolf River
\\\\4'(Waupaca County), Red (Shawano), West Branch of Little Wolf and Wolf River
(Menominee County) Potential sites on the latter especially have state-
wide significance. The space and opportunity for a significant state
recreation area exists in the undeveloped Sand Lekes area and Bass Lakes
area of Menominee County. Just what Menominee County does with these areas
will be watched with interest. Present plans call for platting the Sand
Lakes area. Some specific sites for potential development are listed in
Table 16.

State investment in recreation areas may seem out of place in a lightly
populated area but it is justified and warranted because of service to the
densely populated areas to the southeast. Substantial public use facilities
which offer camping and swimming are lacking on 5 of the 9 large lakes (over
500 acres). County park facilities can best meet public use needs in these
situations. There are also several interesting and significant hills such
as Mt. Morris in Waushars County and striking hills along the Wolf above
New London which should be of interest at the county level.

\ Although the U. S. Forest Service has only two recreation areas within
}the basin, it has 20 more in close proximity. These in effect compete with
and at the same time complement facilities in the basin. The Forest Service
has tapped the major recreational area within the basin, but it is limited
by the smell amount of lake frontage it controls.

Subsidiary recreational sreas are available for travel convenience in
the form of highway waysides and historic markers. There are 19 now in
existence and one more is planned according to the 1960 report. There are
also T private campgrounds in operation. The only state area providing
camping will be located at Hartmans Creek in Waupaca County when development
is completed.

7" cities gained populstion during the last decade while those without major
cities underwent significant losses (Fuguitt, 1961). Outagamie County,
for example, gained 24,6 per cent and Winnebago gained 18.5 per cent, while
Forest County dropped 20.1 per cent and Langlade 9.l per cent. These
latter areas, However, are the playgrounds for areas where the population
has increased.

f%ﬂngk Population trends indicate that counties in the watershed having major

The Naticnal Recrestion Association in its standards calls for 10
acres of metropolitan parks per 1,000 persons, 10 acres of large parks end
beaches designed for the entire community per 1,000 persons, and 20 acres
of hunting, fishing and hiking reservations within 75 miles per 1,000 persons.
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+~Table 15. Number of park areas under different types of ownership
within the VWolf River watershed. )
National
County Porest State
County Recreation Commnity Recreation Recreation
.Parks Areas Parks Areas Areas
Winnebago 1 1
Weushara >
Waupaca 9 10 1
Portage L 1
Outagamie 2 1
Shawano 2 1
\\ﬂkhnominee
- Marathon 2 1
\ Langlade 3 1 2 1
Forest 1 1l 1l
Oneida - - - - -
Total 2h 2 23 2 1
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L/é;ble 16. Potential state parks and regional recreation

areas within the Wolf River basin.

Site County
[ Band Lakes Menominee
Bass Lakes Menominee

|
\

Smokey Falls and Rapids Menominee
Wolf River Dells Menominee
Netive White Pine Menominee
Riemers Rips -~ Little Wolf Waupaca
Waupaca River Portage

Nelson Landing ~ Wolf River Waupaca

Area
11,500
3,650
2,600
3,700
500
Undetermined
Undetermined

Undetermined



™ \the lands held by Menominee Enterprises, Inc. Significantly, the lLang-

D

The Wolf River basin, area with 11,256 acres of public hunting and fishing
grounds, 340 acres of state parks, about 23,000 acres of national forest
and about 46,000 acres of county forest, meets this standard for all the
citlies within the watershed and adjoining areas. The National Park
Service offered the opinion that 15 per cent of the Great Lakes shoreline
ought to be in public ownership. Similarly, it would seem that a portion
of frontage on inland lakes should be in public ownership also., Most
lakes do not have nearly this amount of public frontage if any.

Jues Demand for outdoor recreation has been increasing rapidly as the
population concentrates in urban centers. Camping growth has been
especlally rapid and public agencies have not been able to keep up with it.
The increase wes more than 300 per cent for state parks and forests in the
last 10 years. The Nicolet National Forest has inadequate campgrounds
which become filled to the point of overflowing now. The best potential

“[for expension lies in such places as the Langlade County forests and in

*lade County Board has requested the perk planning services of the
Conservation Department to improve its offerings.

R

- Plans of the Conservation Department call for expansion of Hartmans
/Creek from its present 340 acres to T50 acres which would provide &
/75-unit campground, 2 picnic areas, a group camp for SO people and a
beach bathhouse facility for swimming.

Making contributions to aesthetic opportunities on waters are the
wild public lands held by all agencies or by private ownership. The
extent of the public areas may be seen in the map of public lands
(Fig. 10) in the section on public use opportunities. This map shows
a portion of the Nicolet Forest crossing the Wolf River. The Forest
Service does not, however, own any frontage.

WATER POLIUTION AND IRRIGATION

Water uses have a dual character, consumptive and nonconsumptive.
Nonconsumptive uses result in a return of the water used to the surface
water system undiminished in quantity but often diminished in quality
by addition of pollutants. Since pollutants can damage water for recre-
ational use, their impact on surface waters is a concern in this analysis.

Consumptive uses diminish the quantity of water, and therefore are
also & concern here, The principle consumptive use is for irrigation,
which is carried on during the growing season generally at periods of low
rainfall. Seasonal distribution of rainfall (Table 18) indicates that
rains in the growing season are least frequent during the month of August,
so it is at this time that competition for water could be most critical.
Withdrawal of water is carried out from either shallow wells, swamps or
surface streams., Direct withdrawal from a stream, if significant, can
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reduce the water perimeter, hence water area, and thereby reduce the fish
carrying capacity. Since good year classes of trout have been consistently
correlated with ample ground water flow, lowering of stream levels can be
antagonistic to trout production or other fish production. Ordinarily
permits granted by the Public Service Commission permit withdrawal of a
portion of the flow of a surface water stream. Irrigators have often found
it more practical to make use of open pits or shallow wells. Irrigsble
lands lying near the edge of the Canadian Shield have ground water close

to the surface because of the hydraulic gradient. The gradient is also
responsible for the springs that contribute to the birth of trout streams.

In 1960 there were 37 permits for irrigation from streams in the basin,
giving authority to withdraw 57 cubic teet per second (Wis. Leg. Council,
1960). This totel is about one-third of the ordinary low flow of the Wolf

\\\“ River at New London or the equivalent of the low flow of the Little Wolf

at Royalton. Use of streams for irrigation would be competitlve with
recreational uses.

Other water uses cannot be described as significantly consumptive.
Nonconsumptive users, the communities and industries, pump waters from the
ground and contribute them to the surface waters. This pumpage usually
amounts to 80 gallons per person per day and, including industry, will
average about 115 gallons per person per day, With a low population of only
107,600, demands for either the ground water pumpage or the reciprocal con-
tribution of sewage will not be large. The total sewage contribution to
surface water of this number of people at 80 gallons per day equals 8,600,000
gallons per day or about 13 second feet of flow. It is concentrated at cities.

The largest city, Shawano, with a population of 6,000, discherges an
( estlmated,J,JlQ;QQQ_ggllonswpen_dazugg,1 6w§eet per second, In addition,

; This is probably 1 per cent of the mean low flow of the Wolf River at this

L point. There would thus be a dilution of 100 to 1, far exceeding a desirable
\ dilution standard of 8 to 1 for a sewage effluent,

—

The Committee on Water Pollution made extensive surveys of the pollution
\\1 in the Wolf River in 1951 and found 39 sources of pollution, 32 with no
treatment whatsoever. At the present time there are only two reggining
sources of untreated wastes. A tabulation of sources of pollution and
type of treatment is presented in Table 17. These sources are also shown
\\!in Figure 8. The Committee on Water Pollution reported on June 28, 1961
that there were no critical conditions on the major streams in the watershed.
On some smaller streams and certain headwater areas there is a measurable
drop in dissolved oxygen especially at Seymour, Birnemwood and Wittenberg.
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Table 17. Sources of pollution in the Wolf River drainage basin,
type of treatment and discharge.
Discharge
Miles Per Day
Above Type of Ibs, 5«Day
No. Source Mouth Waste Treatment Gallons B,0.D,
Wolf River = Main Stem
™~ 1L Keshena 111.6 Sewage Secondary 2,000 26
2 Badger Breeders Coope,
Shawano 10k.4 Sewage &
Barn Waste Seccrdary 1,200 0.2
3 Shawano Paper Mills 103.3 Paper Fiber Removal 1,760,000 480
4 Shawano 103.1 Sewage Secondary 1,110,000 900
&a. Cons., Badger Coope. Milk With City
be Shawano Canning Co. Canning With City
ce Howard & Gilbert
Prod, Co,. Poultry With City
d. Western Condensing Milk With City
5 Shiocton Deiry Prod. Assn. 61.8 Milk Heuling
6 Shiocton Kraut Co. 61.7 Canning None 6,000 320
Fall &
Winter
T Shiocton 61.5+ Sewage None 15,0007 257
8 New London 37.8 Sewage Secondary 1,217,000 750
a. Borden Co. Milk With City
be Hamilton & Sons Canning With City
ce Knapstein Brewing Co, Brewing With City
9 Winneconne Corpe. 2.1 Canning Land Disposal - -
10 Winneconne 1.8 Sewsge Primary 150,000 350
a. Whitehouse Milk Co. Milk With City
West Branch Wolf
11 Neopit 13.7 Sewage Secondary 120,000 50
Shioc River
12 Bonduel 33.5 Sewage Secondary 120,000 20
13 Nichols 15.6 Sewage None 10,000 10
Black Creek
14 Seymour Canning Co. 12,5 Canning Iand Disposal
15 Seymour 12.3 Sewage Secondary 370,000 170
a. Cons, Badger Coope. Milk With City
b. Seymour Canning Co. Canning Part With City
16 Black Creek 4.t Sewage Secondary 99,500 20
&+ Outagamie Prod. Coop. Milk With City
17 Frank Pure Food Coe,
Black Creck 4.1 Cenning  Lagoon 70,000 10
In

Spring



Bear Creek

18 Stephensville Cheese
Factory, Hortonville

Black Otter Creek

19 Fox Valley Canning Cos.
20 Hortonville

Enmbarrass River

21 Matteson Cheese & Butter
Co., R. 2, Clintonville

South Branch Embarrass River

22 Birnamwood
23 Tigerton

Tiger Creek

24 Wittenberg
a. Cons., Badger Coop.
be Kraft Foods

Pigeon River

25 Shawano Canning Co.,
Clintonville

26 Clintonville
a8+« Wright Broiler Co.

Bear Creek
27 Flanagan Bros., Bear Ck.

North Branch Pigeon River

a8 Marion
e.Marion Cheese Factory

Little Wolf River

29 Cons. Badger Coope, Tola
30 JTola
31 Scandinavie Creamery Co.

North Branch Iittle Wolf River

32 Symco Cheese Co., Rte 1
Manawa,

33 Manaws
&+ Manawa Creamery

34 Waupaca County Home

1.0

2.3

3345

3he5
10.2

9.6

31

6.2

3¢5

10.0
5.0

0.6
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Milk

Canning
Sewage

Milk

Sewage
Sewage

Sewage
Milk
Milk

Canning
Sewage
Poultry

Canning

Sewage
Milk

Milk
Sewage
Milk

Milk
Sewage
Milk
Sewage

Hauling

Land Disposal
Secondary

Septic Tank

Secondary
Primary

Secondary
With City
With City

Lend Disposal
Secondary
With City

Lagoon

Primary
With Village

Hauling
Primary
Land Disposal

Land Disposal
Secondary
With City
Absorption

121,000

5,400

60,000
0,000

238,000

967,000

70,000

200,000

100,000

120,000

180

2l
100

90

485

30 In
Spring

168

110

80
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Flume Creek

35 Rosholt Cheese Factory 13,5 Milk
Waupaca River
36 Sherman Cheese & Butter
Co., Rt. b, Waupaca 7.7 Milk
37 Waupaca 16,2 Sewage
ae Filter Materials, Inc Paper
38 Weyauwega 4,6 Sewage
8. Waupaca County Hosp. Sewage
b. Stoppenbach Sausage Meat
¢, Star Cheese Pactory Milk
d, Weyauwega Milk Prod, Milk
Tomorrow River
39 Farmers Coop. Dalry Assn.,
Nelsonville 9.9 Milk
Lo Borden Co. 5.9 Milk
41 Amherst 5.7 Sewage
South Branch Waupaca River
Y2 Wis. Veterans Home, King 13.4 Sewage
Medina Creek
43 North Medina Cheese Factory,
Medina 10,3 Milk
Pine River
L Wild Rose Coops Creamery 22,7 Milk
45 Wild Rose Hospital 22,6 Sewage
46 Daisy Dairy Co., Poy
Sippi h,5 Mk
Brushville Creek
i ¢ Brushville Cheese Factory,
Pine River 5.6 Milk
Willow Creek
48 Chicego Pickle Co.,
Red Granite 15,5 Canning

TOTAL

Land Disposal

Land Disposal
Primary

With City
Secondary
With City
With City
With City
With City

Land Disposal
Secondary
Secondary

Land Disposal

Septic Tank

Land Disposal
Secondary

Septic Tank

Absorption

Land Disposal

927,000

140,000

20,000

2
72,000

5,400

k4,200
5,400

8,186,100

670

300

90

85
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Table 18,

Average Precipitation

Monthly precipitation at stations within and near the Wolf River Valley.*

Length

Re(c)grd Jan, Feb. Mar. Apr. May June July Aug. Sept. Octe Nov.e Decs Annua.i
Crandon 18 91  1.07 1.73 2.23 2.81 3,17 L.22 3,80 3.70 2,60 1,80 ,92 28.96
Antigo Lo 1,01 1,02 1.38 2,35 3426 L4e26 3493 3.30 k406 2,53 1.57 1.00 29,67
Appleton 32 1.39 1l.29 1.81 2,23 3.68 3.43 3.&7 2.TT 3.T8 2,35 2.00 1.35 29455
Amherst 10 1,13 1.15 1.81 2.31 k.27 L2 L1 3.86 3.52 2,89 1.48 1.64  32.89
Shawano 35 1,36 1.26 1,63 2,50 3.16 3.73 3.8 3.10 3.56 2.64 1.99 1.32 29.33
New London 40 1,36 1.39 2.16 2.68 3.95 4.18 3.77 3.48 3.68 2,48 2.16 1.k2 32.71
Waupaca Lo 1.2k 1.29 1.85 2.70 3.89 L415 3.33 3.52 4,05 2.4 2,01 1.26 31.T3
Pine River 10 1.26 1.38 1.89 2,73 3.87 k.02 2,69 3.25 3.89 2,43 2,00 1.37 31.78

* USDA (1941).



“\,p~ The public use of Wisconsin's lakes and streams rests on a sound
ﬁgt§§’ egal foundation. Waters and bottoms of natural lakes are owned by the state
Gﬁvﬂ L~ d held in trust for public use. For streeams large enough to float a canoe,

& the right of navigation and its incidents are also held by the state in trust
or the people. Stream bottoms are not owned outright.

Ownership of land, however, is an absolute right and through exercise
of this right when banks of lakes and streams are privately owned, the public
can be excluded from public waters. The ability to use waters other than
through outright ownership of the shore land is, therefore, dependent on
access over land. Access to streams can occur at crossroads which are
numerous, but optimum use will be through shore ownership. Access to " A
lakes requires the presence of an access way leading to the waters.IL;&uNF}f

o

The status of public use opportunities for lakes in this sgatershed

has been indicated by color code on the accompanying map e This map

does not show all lakes, especlally the small ones, and thérefore should be

regarded as a partial picture based on the judgment of field men. Public
\\\\<§ use opportunities on streams may be observed on the map showing public

lan ig. 1 Public fishing grounds purchased by the Conservation

Department have frontage on 17 streams (Table 19) and furnish many miles

of frontage for fishing access. Also some trout streams lie within the

Nicolet Porest and county forest boundaries and provide public use oppor-

tunities. The Indian Reservation lands, now Menominee County, are held

by & corporation and might just as well be classed as private. A fee is

levied for use of them for fishing access. Present public lands and fish

and game scquisition boundaries are shown on the accompanying map (Fig. 10).

Public lake frontage is more limited than access to streams.

Leke access has been classed as miltiple use (a park-type facility),
road access, and walk-in access only (e.g. to wilderness lakes). Access
of some sort is generally present on larger lakes and lacking on numerous
small lakes. Leke access and access to large rivers serves fisherman,
boater and hunter alike.

There are 424 lakes with an area of 49,665 acres which offer water
recreation opportunities. These lake situations are in effect competitive
with stream recreational opportunities, where sbout 6,000 acres of water
are available. Landowners will generally exclude people from lakes but
will allow access to streams, There is, however, a growing tendency to bar
trespass for access to streams also. Lskes will often have privately
managed access through resorts or boat liveries, something on which we have
no data.

The Wolf River basin has a low population density, and consequently a
high water ares per person (Table 20). This relationship holds true
because there are no large cities within the watershed. The largest city
is Shawano with only 6,078 inhabitants. Therefore, within the basin itself
there 1s little justification for sizable public use asreas. However, the
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bigger cities of the Fox River Valley - Lake Winnebago region and elsewhere
in Wisconsin enter into a consideration of public use opportunities. There
are eight cities within 50 miles, a one-hour drive of the Wolf River, which
have over 10,000 inhabitants each (Table 21). The largest, Green Bay, has
62,688 and two more have over 40,000. The Madison and Milwaukee metropolitan
areas are within 100 miles, or a two~hour drive..

Hunting is not completely dependent upon public lands, but public lands
do make a contribution to the required habitat for game birds and animals and
hunting opportunities. Forest lands, both county and federal, provide habi-
tat, with hunting opportunities for grouse and deer especially. Where there
is frontage on wetlands, forest areas furnish duck nesting habitat and
hunting. The many acres of private forest land furnish equal opportunities
because few are posted against use by the public.

Where population pressures are greater and land use more intense, as
for example in the southern part of the basin, wild public lands make a much
more vital comtribution to both the habitat and hunting. The wild public
lands in the mixed woodland and farmland of the western part of the basin
consist of stream banks with strips of wild vegetation. This is additional
edge and cover where protection is offered for nesting birds and deer.

The fenced-in stream banks supply a maximum amount of edge proportional to
area because of great length of streams compared to width. There were on
June 30, 1961, 3,575 acres of this type of public land.

In the area of intensive farming and incidently greater human popula-
tion, wild lands in public ownership may be the only hunting grounds open
to the general public without direct charge and may comprise a significant
amount of scarce habitat, especilally if wetlands. These furnish nesting
cover for waterfowl and winter cover for upland game birds. On September 30,
1962, there were 13,010 acres of public hunting lands in this region.

Present public forest land boundaries are practically static with no
significant additions being made. The U. S. Forest Service does, however,
have some funds for improving recreational opportunities, namely, by providing
water frontage. State~owned fish and game lands, on the other hand, are
being expanded rapidly. Purchases of fish and game lands to date have given
public ownership to 16,585 acres, and plans in effect on September 30, 1962,
called for acquisition of a total of 42,436 acres. One of the principal
objectives of game land acquisition 15 to provide wetland habitat. Fish
management acquisition is intended to provide access for fishing and habitat
protection. Specifically, the fish management division now has plans to
acquire frontage on major trout streams in the watershed and spawning grounds
for Lake Winnebago fishes on the Wolf River. A list of approved fish and game
acquisition projects with acreage goals appears in Table 19.
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Table 19. List of Conservation Department fish and game acquisition and
state park projects in the Wolf River watershed as of September 30,

1962.
Acreage Acreage
Project County Purchased Coal
Game Areas |
Deer Creek Outagamie-Waupaca 1,410 1,410
Little Rice Lake Forest 1,568 2,633
Mack Outagamie 1,357 1,957
Navarino Shawano 6,982 9,457
Outagamie Outagamie 549 817
Poygan Marsh Waushara 1,144 2,022
Fish Areas
Cedar Springs Waushara 209 31k
Dalton Creek Langlade 80 80
Demlow Lake Langlade 59 59
Embarrass River Outagamie-Waupaca - 325
Emmons Creek Portage~Waupaca 259 2,269
Evergreen River Langlade 362 1,808
Iittle Wolf River Waupaca 19 Lho
Nace Creek Waupaca - 1,552
Pine River Waushara - 2,270
Radley Creek Portage-Waupaca 11 2,780
Soules Creek Waushara 161 1,kok
Trout Creek Waupaca - 1,552.0
Upper Tomorrow River Portage 63k 2,952
Waupaca River Waupaca - 120
White River Waushars, 107 2,106
Woods Flowage Langlade 478 802
Willow Creek Waushara 1,196 3,238
TOTAL "16,5851 L2,k36
State Park
Hartmans Creek Waupaca 340 T50

lgince this date, 293.87 acres have been acquired on the Wolf River above
New London for the purpose of fish spawning grounds.
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Table 20. Relationship of water area and frontage to population within
the Wolf River drainage basin.
Acres of

Land Area Water Area Frontage2 Water Per
Countyt (Acres) (Acres) (Miles) Population Person
Winnebago 47,360 14,511 45 5,779 2.5
Waushars 184,320 2,010 93 6,378 0.3
Outagamie 267,000 608 109.0 16,025 0.0k
Waupaca 487,040 7,630 377.0 34,980 0.2
Portage 184,000 1,456 64 3,663 0.4
Shawano 506,773 12,584 266 28,068 0.4
Marathon 75,000 546 10 2,130 0.3
Menominee 181,777 o79* 683 2,352 0.43
Oconto 660 - - - =
Langlade 286,680 4,820 142 4,823 1.0
Forest 109,762 11,299 98 3,082 3.7
Oneida 23,680 157 ol 327 0.4

TOTAL 2,354,052 56,680 1,296 107,607 0.5
(approx.) (approx.)

ltncludes only towns for which 50 per cent or more of the area lies within
the drainage area.

2Frontage includes total for lakes and total for streams more than 35 feet

wide.

3Frontage for Menominee County includes only stream frontage. Lske frontage
is incorporated in Shawano County total.

hLe.kes tabulated under Shawano County.

lakes are included,

For ratio of population to water,
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Table 21. Distance of major cities from New London, end population of
these cities.

Miles : Major Cities
20 Appleton, Neenah, Menasha
(46,758) (18,057) (1h,6L4T)
4o Oshkosh, Green Bay
(45,110) (62,888)
60 Waussu, Wisconsin Rapids, Stevens Point
(31,943) (15,0k2) (17,837)

Fond du Lac, Manitowoc
(32,719) (32,275)

80 Marshfield, Marinette, Sheboygan
(14,153)  (13,329)  (b5,74T)
Beaver Dam
(13,118)
100 Milweukee,l Waukesha, Watertown

(1,036,047) (30,004)  (13,943)

Madison, Racine, Kenosha, Janesville, Beloit
(126,706) (89, 14H) (67,8995 (35,16 (32,846

200 Chicago metropolitan area?
(5,129,725)

]”Milwaukee Coimty

2Co0k County
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ANALYSIS OF PROPOSALS FOR WOLF RIVER BASIN IMPROVEMENTS

This analysis will be pursued by posing a series of questions to which
answers have been prepared using basic data presented. Some of the questions
have been raised by others, abstracted from previous reports or originated
by the Department. Background governing factors include a population drift

(to the larger cities and a population growth rate of 1.5 per cent per year
for the state as a whole. The questions presented do not exhaust those
that might be raised. Should there be others, the basic data are available
to provide information contributing to an answer,

In raising or selecting these questions, we have attempted to cover the
primary aquatic activities and development situations and consider them in
the light of present and future demand. Out of this treatment a number of
recommendations have been formulated. General cbjectives of a watershed
plan will be to provide water of good quality in the quantity desired, to
provide the necessary procedures for the management of renewable resources
in the watershed and to provide for the use of these renewable resources
consistent with the capacity of the resource.

1. Are more fish habitat and more fishing opportunities needed within
this basin?

A primary consideration for fish is water quality. A clear body of
water with adequate oxygen will provide a better environment for all bio-
logical activity. The generally good watersheds of the Wolf provide these
conditions except that considerable erosion originates in clay soils in
the bed of glacial lake Oshkosh and there is bank erosion on the river
itself. If left unchecked shrinking water resources and fish production
can be anticipated and a wide, flat, shallow river and shallow lakes will
result.

+  There is good fishing in this watershed now., There are also at
,present large amounts of surface water area of good quality within this
¢ basin and good distribution of waters. No section is impoverished.
¢ Furthermore, there is a light population density within the basin which

Z allows for 0.52 acres of water per person.

If this amount is not enough, many large water areas lie nearby which
¢ffer substitutes or slternatives. Additional water space, therefore,
/to provide more fish habitat or fishing opportunities is not needed or
; justlfied for the basin alone. There is even abundant frontage. But to
; view the amount of water and frontage in terms of the basin boundaries
alone is inadequate because of the many urban areas nearby with a much
| larger population which make recreational demsnds on the water. Because
\ of this situation, it is possible that more water space might be desirable,
\ One way in which to provide additional waters is to build impoundments.
owever, there are advantages and disadvantages, and these are discussed
ter in this report.
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Fishing opportunities depend also upon the degree of public access to
existing waters. This could be improved on some of the larger lakes and
on many of the smaller ones., Park planning reccmmendations suggest
establishment of county park facilities on the larger lakes, some of which
lack them now. Access to smaller waters would also meke additional water
space available for public use,

\g Opportunities for some use of streams and rivers are available at
roadsides and bridges. In the southern part of the basin these occur at
every section line except on the larger rivers. In the north bridges are
less frequent and may be lacking altogether in forested regions. For best
use of bridge access therc should be parking availeble at or near the bridge
at uscd sites. The tendency for both state and county highway administra-

Ation is to bar porking and fishing at bridge sites. If this practice is
followed universally, much fishing access will be lost. Certainly all new

' roads crossing all water in the valley should provide access, parking and

space for bank and bridge fishing. Access for fishing of small streams

. where it is not practical to use a boat is best provided from the bank.

If public fishing is to be provided, it may be necessary to have an access
right to the stream banks. The Conservation Department's long-range pro-
gram of trout stream acquisition fits this need very well and the plans for
acquisition of scenic areas would also make a contribution to bank fishing.
Seventeen streams plus portions of others have acquisition projects on them
as of September 30, 1961.

h

The protection of fish habitat on lakes, aside from maintaining water
fquality, requires preservation of a number of the bordering marshes and
the inflowing streams. On strcams it also requires preservation of the
spring water sources and spawning riffles. If stream trout populations
arc to bec maintained, warming of the water must be avoided. Since this
occurs with impoundment, such development should not be undertaken on
trout streams. Beaver can be a threat to a trout stream by their
damming activities, and control of beaver has been favored on important
trout-inhabited streams tributary to the Wolf,

Marsh frontage on lakes and incoming streams is important for spawning
of northern pike and muskellunge. This frontage is also valuable for human
habitation and consequently tends to become improved for man's use, If
populations of these fishes are to be maintained, this marsh habitat must
be protected and preserved. At the present time there is no habitat
protection in operation on lakes in this basin over and above existing laws
enforced by state agencies. With the trend toward complete shoreline improve-
ment, a portion of the shoreline on every lake should be reserved for fish,
gamc, aesthetic and public use purposes.

The Wolf River proper deserves special consideration because the main
river and associated marshes from Lake Poygaon to Shawano is a spawning
grounds for fish in the Lake Winnebago system. The walleye spawn in the
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- flooded marshy flats of the flood plain and the fry after hatching drift down-
stream. The success of the hatch is dependent upon water levels. The white
bass spawn in the river proper over a firm bottom with a current, and the
sturgeon spawn among the rocks in the river channel. The amount of sturgeon
spawning habitat in the lower river is very limited and the sites fairly well
known, Obliteration of these sites should be avoided and acquisition of key
spawning grounds in the lower Wolf bottoms would be desirable.

In conclusion, the protection of existing resources and adeguate provision
for use loom asthe most important considerations for fish conservation in the
watershed,

Recommendations:

(1) Protect spawning habitat for migratory fish in the lower Wolf River
through public acquisition and zoning of flood plain bottom lands below Shawano.
A small start in this endeavor has been made already.

(2) Protect marshy habitat on all lakes by reserving a portion of the
shoreline as spawning grounds and nursery area. This will require acquisi-
tion of some frontage on all lakes, and especially on those waters which have
fish populations spawning in marshes., To have a moderste portion of the
shoreline in public ownership is desirable. The National Park Service, for
example, presciibed 15 per cent for Greaet Lekes shoreline. Another means of
protecting marshy frontage would be to zone it as a conservancy district.
This would be less costly than acquisition.

(3) Seek correction of watershed and bank erosion problems originating
in the lower pert of the Wolf River basin.

(4) Purchase frontage on trout streams of known good quality which do
not now have significant amounts of public frontage. Such streams are located
principally in Waushara, Waupaca, Portage, and Shawano Counties. North of

}yX@#ﬂs\chese counties there are already substantial amounts of public lands, except
eﬁ” along the banks of the Wolf River itself. Here there should also be public
§Mb acquisition because of the uniqueness of the banks for fishing and aesthetics.

(5) Seek to establish substantial public use areas on the large lakes
(over 1,000 acres) which now lack them. Lakes in this category are Metonga,
Imcerne, Poygan, and Winneconne.

(6) Investigate potentisl for impoundment construction for recreational
purposes in the future at sites above Post Leke where there is little compe-
tition with other uses and low cost land is available.

(T) Keep beaver under control on important trout streams in accordance
with the Conservation Commission's beaver=-trout-forestry policy.
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2. What measures would enhance wildlife production and cropping?

The history of the Lower Wolf River vividly reveals its past and
present ability to provide habitat for the production, maintenance and
harvest of fish and game., Highs and lows have been experienced depending
on all the factors which affect habitat such as water levels, food and
cover conditions, weather and a number of lesser influences. One of the
objectives of management is to control these limiting factors to accomplish
a sustained yield of fish and game over the years. Integrated efforts must
now be directed toward preserving present desirable land and water habitat
with subsequent efforts toward the improvement of both.

Acquisition of key areas slong the flood plain of the Lower Wolf is
ot utmost importance to retain and preserve the best available habitat.
High priority should be given this activity with improvement through
development a little later objective.

Public acquisition and development of large, key blocks will assure
a nucleus of optimum habitat for public benefit and use. Private wild-
life development as "satellite" areas interspersed between public areas
would result in habitat preservation and improvement in the public interest®
et minimal cost to public agencies and without disturbing the local tax
base., Technical services of fish and game managers is essential in this
endeavor.

The most rewarding form of management in the entire bed of glacial Leke
Oshkosh is the acquisition of wetlands which furnish winter cover, nesting
areas and hunting opportunities where population pressures are high and the
quantity of public lands low. These areas are being drained and need the
protection of zoning or acquisition if they are to remain. An expanded
acquisition program within the marshy bottoms of the flood plain of the
Wolf River and tributary streams can also provide fish spawning grounds,
aesthetic opportunities and public use opportunities for the boating public
or camping public.

An excellent focal point for acquisition are the deltas of major streams
as they enter Lake Poygan and other lakes in the river bottom. Since these
lands are low and subject to flooding, they will always be difficult to
drain. The bottom lands also provide an unusual piece of woodland ecology
with extensive stands of bottom land hardwoods. This is the largest block
of such hardwood anywhere in the state. The preliminary thoughts of the
Conservation Department call for acquisition of about 10,000 acres for
hunting lands and 2-3,000 acres for fish habitat purposes. This would
still leave substantial ares for private investment since there are about
40,000 acres in these bottoms.

1 Such en area is under construction on Metonga at the time this report
was completed.
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With effective flood plain zoning, actual acquisition would not be immed-
iately pressing. Zoning of wetlands is not now practiced by any of the
® gounties on the river, An objective of planning should, therefore, be to
stimulate effective use of this tool to accomplish wetlands preservation where
desired. Unfortunately, zoning now is all too often an ineffectual stop-gap
measure.

Forest game values are almost as great as timber values, so in some cases
substitution of game production for poor quality forest assets may be warranted.
This is the rationale that applies in the development of food patches and water-
fowl impoundments at Navarino and on some county and national forest lands.

Game managers are alert to measures which can be applied and have a number
of agreements in force now with the counties and the U, S. Forest Service.
This approach could perhaps be extended to some poorer quality lands of
Menominee Enterprises, Inc., owners of the former Indian lands, and many
private landowvners may find that vegetation management for game production
would be to their advantage. Continuous cropping of forested areas =-- keeping
la forest young -- will enhance game production on all lands. Cropping at a
rate equal to growth still is not done on the Menominee but plans call for
improving the cut. The strong market for forest products by the many wood-
using industries within the watershed and nearby suggests that intensive
cropping will take place to the benefit of game populations.

Added water areas particularly if shallow have waterfowl production and
hunting opportunities. Impoundments usually with deltas at the upper ends,
offer this habitat. It may be to the advantage of waterfowl and furbearer
management to provide additional shallow impoundments on tributaries of the
Wolf River. The abundant marshland in the Navarino Public Hunting Grounds,
for example, offers the opportunity for small shallow impoundments and to
provide them is part of the planning for development of that area. The water
supply probably would be sought from the Shioc River.

There is the potential for private organizations to furnish either wet-
i land or upland game habitat and there are many which do so now, -particularly
hunting clubs and fur farms. To furnish g stable climate for private invest-
ment greater use of zoning will be necessary in the bottom lands.

3. Are park and recreation lands needed in the Wolf River basin?

\\\\J Since the basin has major scenic features of state-wide significance

and the basin lies close to repidly growing, major population centers, the
answer is in the affirmative. State parks or their equivalent should be
established at majB?‘EEEhlc attractions -~ the falls of the Wolf (Smokey
Falls) and the Dalles of the Wolf River, the rips on the Little Wolf,
portions of the Red, and the Virgin Pine stand in Menominee County. Lands
within Menominee County, the county having Smokey Falls and the Dalles, are
owned by a corporation which may be able to provide the degree of public
use and protection desired for a scenic feature. If the corporation is unable
to do this,the Conservation Department should be ready to step in.
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There is now one state recreation area, Hartmans Creek, which will be
able to supply diverse types of recreation close to population centers.
The potential for others exist in the Sand Lake and Bass Lakes regions of
Menomifiee County. RecreatIonal opportunities are best provided in con-
Junction with prime water frontage, a commodity less available in the
southern part of the basin because of poor quality frontage or completely
,developed frontage. Some opportunity does remain in the northern part of
{ the basin on the larger lakes, but with numerous alternative situations not
| far away in national forests, such investment is not called for. Rather,
county investment in recreational facilities on all big lakes is suggested.

| These lakes include Mgzsﬁéﬁsvfﬁcerne, Poygan, and Butte des Morts.
3 — s e et

Under present plans in the Outdoor Recreation Act, scenic easements
are to be acquired along the Wolf where it comes close to State Highway 55.
These acquisition areas along the river are located mainly in Langlade
County and will be highly compatible with the wilderness ~~- canoe stream
concept for this portion. Such easement acquisition could profitably be
extended to Menominee County also.

h. 1Is the forest resource base adequate to supply wood-using demands?

The forest resource base of this region is not adequate to support
existing paper mills, and the mills in Wisconsin are net importers of forest
products. Therefore, it would be desirable to raise the productivity of
forest lands from their present low level of about one-fourth cord per acre
to the full potential of one cord per acre. This is especially applicable
because foresters do not visualize any substantial increase in the amount of
forest lands during the next 15 years. Vertical expansion from increased
productivity will be necessary. Concentration on the educationel and manage-
ment work necessary to achieve this objective would be desirable. There is
no need for direct use of waters in the Wolf River for additional paper
panufacturing facilities when the forest-using industries in the Fox Valley
| are now net importers of wood products.

Improvement of the resource base will only come through research and
education since so much forest land is privately owned. Just exactly what
this requires in the form of manpower and effort should be investigated
further. If the investment horizon of the individual landowner is too
short to envision forest management advantages, there should perhaps be
more public or commercial investument in forest lands.

5. What about boating in the Wolf River system?

Boating popularity has increased immensely in recent years. This growth
is accompanied by interest in and demand for navigable water and boating
accommodations. At the same time boating crestes problems through inter=-
ference with other activities and damage to habitat. Summer use of the
river has undergone complete change in recent years -~ a shift from fishing
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[ to recreational boating. An appraisal of improvement potentiael and the
position of recreational boating follows.

The Wolf River is wide, measuring about LOO feet at its lower end. It
is also unobstructed as far as the dam at Shawano., In the portion from New
London to a point below the dam at “Shawano widths average about 200 feet.
Since the entire lower river has relatively slow water, it can be readily
traveled by boats, up to the size of inboard cruisers as far as New London
and with smaller boats above. The river has been declared navigable by
the U. S. Corps of Engineers to New London, but care must be taken in
cruising with larger boats during midsummer low flow as the channel is poorly
marked and shallow above Gills Landing. The Corps of Engineers maintains a
channel capable of accommodating boats with drafts as much as four feet to
New London. T

evidence of bank erosion all summer from motorboat waves in the portion having

heavy traffic. The lower river, of course, cuts through the alluvial plain

of the bed of glacial Lake Oshkosh so it fortunately has many low banks of

sedimentary materials., Erosion of these materials is not serious but the

high clay banks exposed here and there are in critical condition from

repeated motorboat wave action. Bank stabilization is considered necessary
\‘\Fo protect the water quallty of thls great Triver.

(///‘ There are many complaints of boating interference with fishing, and much

Motorboats cause a disturbance to the fishing enjoyment by speed, noise,
and waves. This disturbance is serious wherever anglers congregate. Inbetween
Lake Poygan and New London boating has become so intense between June 1 and
Lebor Day that anglers claim they cannot enjoy river fishing at any time. This
is not as serious from New London upstream because there is more bank fishing
and less boating.

——

Unrestricted motorboating has probably extended about as far as it can
go on the Lower Wolf, unless there is a dam and lockage system to raise water
levels to permit more extensive travel -~- possibly T2 additional miles.
Because of the great expense of locks, danger to a valuable fishery and lack
of other benefits, providing this additional navigable water has not been
deemed practical enough to warrant further investigation. Other rivers in
the system are not big enough for motorboating but the large lakes in the
watershed offer this opportunity. Interference with other activities is a
subject needing further intensive and immediate study for possible resolution.

The enjoyment of motorboating and any other type of boating will be
enhanced by opportunities for shore stops, camping and picnics, and possibly
for emergency communication. Acquisition of frontage for fish and game
purposes in the lower river could provide this opportunity incidentally to
other uses. The navigable portion of the river now has no navigationsl aids
maintained by a public agency. However, if boating intensity continues it
is probable that aids as used on the Mississippi River might be needed for
safety.
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Boating on the upper river, from Post Lake downstream to Keshena will
‘Jbe largely canoeing. This is slow travel and best appreciated where there
“pre opportunities for camping. The numerous rapids and several falls on
|lthe Upper Wolf mske it especially attractive and exciting but are at the
same time dangerous. There are T2 miles of river between the lower Post
Lake dam and the Keshena dam which offer exciting canoceing opportunities
because of the high gradient. Traveling at a speed of 20 miles per day it
would take three days to complete a canoce trip on the river. This suggests
the need for several camping areas. Acquisition of frontage for fishing
and aesthetic purposes and establishment of parks at major scenic attrac-
tions would contribute to meeting the need for camping areas. The concept
of a wilderness-like canoceing area for this portion of the river is war-
ranted. Parts of the Iittle Wolf and Waupaca Rivers offer this opportunity
{ also. There are now no canceing outfitters for this river as there are
for the Flambeau, Brule and other rivers in western Wisconsin. With

advertising and provision for public use opportunities this business could
be built up.

6. Is it desirable and feasible to build weter areas for recreational
purposes on the Upper Wolf River?

As we have seen there is sbundant surface water in this watershed now,
so the need for more is not pressing. But impoundments do have value for
the additional recreation provided in the form of swimming, fishing, boating,
water scenery and aesthetics and some hunting. Consequently, there is always
a great deal of public interest in creation of additional impoundments.

In recognition of that interest, the Department has reviewed at some
length the potential for impoundment construction for the Upper Wolf basin.

Impoundments all have certain characteristics in common which are listed
below.

1. They require a dam, the cost of which will be proportional to
height, the span to be blocked and the amount of water to be passed; and
dams are always expensive, especially downstream dams.

2. Impoundments create a free water surface from which evaporation
rates may be high -- an important factor when water supplies are limited.

3. They usually provide a limited amount of deep water and the pro-
portion of shallow water is high. Consequently, they usually have a high
proportion of second and third class frontage.

h, With large drainage areas high fertility can be expected, resulting
in sbundant weed and algae growths, but at the same time good fish produc-
tion, if winterkill and increase of undesirsble species are not a problem.
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_A sketch of the value of the Upper Wolf for impoundments follows. The
river in its upper reaches Irom Shawano upstream to the Hunting River Bottoms
above Pearson in langlade County occupies a narrow valley and has a high
gradient. Utilizing this gradient, dams were constructed at Shawano and
'Késhena. These sites create small impoundments becausSeé oi the narrow valley.

BqEgggg_zgghgna_and_Eg§L_nge there are no dams. Impoundments in the por-
tion betmeen Keshena and the hunting bottoms would not provide much more
water area_ than the present river bed itself.. Since impoundments here would
seriously detract from highly valuable scenig¢ and trout fishing resources,

They should be discouraged.

The picture changes abruptly above Post Lake, where a gradient of less
than one foot per mile takes the place of a gradient of 10 feet per mile.
There is much marsh or swamp associated with the river in what were probably
depressions in the ground surface that have gradually filled. Creation of
impoundments above Post Lake will flood substantial land areas and create
good-sized lakes of several hundred acres each. Upper and Lower Post Lakes
themselves are examples of this kind of development in the past.

N

7 Langlade Countgyﬁrqggzzzrzzgtake advantage of the potential for impound-
ament by building a dam a above county Trunk Highway "A" which would

have a 12-foot head and create a 1,400-acre lake (Public Service Commission,

11958), The proposal had previously been advanced by the State Planning
/ Division in 1938. It has been opposed by the Conservation Depsrtment because,
beginning at the Hunting River and proceeding downitream, the Wolf River is
a_trout stream and would be damaged by impoundmenpt™. Furthermore, this
impoundment would have much more shallow water at its upper end than it
would have deeper water at its lower end., The utility of very shallow water
would be limited to game resources and some fishing and it would not provide
prime building or recreational frontage or optimum fishing. The Post Lakes
are examples of shallow impoundments, and they have proved to possess more
than the normal share of management difficulties. Weeds are a chronic
problem throughout most of the basin and the dense weed beds have contributed
to a stunted panfish problem. The shallowness of the Post Lakes has not,
however, inhibited cottage building and resort development -- the shores are
gbout two~thirds occupied now.

il An impoundment, to have the most desirable qualifications for fishing

‘purposes, should have at least a 20-foot head and a third of the basin with
15- to 20-foot water depths. The Pearson Dam will not meet this standard,
nor do the Post Lakes. A higher dam, as proposed by the State Planning
Division, would be more desirable if a dam must be built. Langlade County
would build the dam and flood mostly low-value county lands. Higher-value
lake frontage would be substituted for low-value swamplands. Little high-
quality, private river frontage is involved.

Ithe Public Service Commission and the Supreme Court epproved its construction
but the decision is now under appeal to the Federal Power Commission by the
Conservation Commission.
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The Post Lakes are shallow, too shallow for optimum recreation.
They are reported to have lost more than a foot in depth in recent years
from siltation or accumlation of organic matter within the basin,
Raising the height of this dam might be considered but it could only be
done with loss of private property and existing improvements.

: In summary, it appears that new impoundments on the main stem of the
Wolf River generally would be detrimental to the existing fishery. On
selected latersl branches, they could have specific recreational values.
However, any proposals for new impoundments, such as gbove the Post Lakes,
mast be evaluated on the merits of each individual case.

T. What is the feasibility of water level control on the Lower Wolf
River to enhance fishing and hunting opportunities?

Water control is a key factor frequently utilized by fish and game
managers in the production of fish and aquatic game. ILateral dikes with
control structures, sometimes supplemented by pumping, offer vast oppor-
tunities to restore and maintain continuous suitable habitat. A pilot
project is in operation on the Outagamie Wildlife Area which will provide
guidelines for future development on both public and private lands.

Stream bank stabilization is necessary to reduce siltation. Other
methods for controlling erosion may also be helpful. Water level stabiliza-
tion may be a factor in controlling undercutting of timber, thus keeping
channel maintenance costs low.

The dam at the outlet of Lake Winnebago at Neenah-Menasha apparently
furnishes the key to maintaining water levels as far upstream as Gills
landing. The dam operation allows low-flow augmentation for power dams on
the Lower Fox and winter drawdowns for spring flood storage and avoidance
of winter ice damage in the Lake Winnebago pool. A thorough definition
of fish and wildlife management goals as affected by water levels is
desirable to determine how water levels might be better managed to accommo-
date fish and wildlife and other uses on the Lake Butte des Mortes-Poygan
Pool and the marshes and winterkill lakes above Fremont. As a result of
high waters, the marsh which largely surrounded Lake Butte des Morts and
Poygan has retreated and Poygan is said to be 30 per cent larger than it
was. Resolution of the Winnebago pool problem and an idea of maintaining
where stable levels in the marshes is required.

In summary, water level control is feasible and desirable on the lower
Wolf River and will result in enhancement of fishing and hunting opportun-
ities. Both public and private initiative can be encouraged to attain a
high sustained yield of fish and game resources.
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8. What measures can be taken in the watershed to prevent flooding and
stabilize stream flow which would be beneficial to fish and game as well as
to man?

Seasonal peaks in runoff and temporal variations in snow accumilation,
melt and rainfall suggest we will always have flooding at times. Some
flooding may be desirable in the spring to provide water for marshes and
conditions for spawning but excessive floods are generally undesirable to
both man and beast. The problem is to reduce the flooding of property as
mach as possible and distril ite this runoff over a longer period of time to
keep stable stream flows.

Reduction of flooding depends upon water retention in the uplands and
stabilization of stream flow is dependent upon the gentle release of either
surface or ground waters to the water courses below. Flooding on the Wolf
River occurs principally in the spring although high water can occur at
other times also, 2An especially critical period, and combination of circum-
stances, is the time at which snow melt is occurring, the ground is still
frozen and heavy rains occur. This is usually in late March or early April,
The highest flood on record for the Wolf was in April of 1922.

Forest cover, particularly in the uplands, is advantageous for the weter-
shed in that it provides a better infiltration bed for precipitation and
generally slows the melt of the snow particularly under coniferous cover.

If a watershed was entirely in tree cover, better infiltration capabilities
could be expected because of the organic uncompacted character of the soil
and lesser freezing of the ground under insulation of the forest litter. The
upper part of the Wolf watershed is in this condition now. The fact that

the Wolf is geénerally a clear-water stream is good evidence of the value of
forest cover,

Ground infiltration and subsequent expression as springs is the best
natural insurance for a sustained flow. Much the western and the northern
parts_of this basin -- essentially all of it except the bed of glacial Lake
Oshkosh -z ig & sandy tyvpe of soll ranging from Vilas sands to sandy loam.
Such soils have good infiltration qualities and water trensmission qualities,
thus contributing to springs and sustained flow. This is not true of the
clay soils of the old lake bed. However, infiltration will be limited on
all soil types during the period when the ground is frozen especially when
forest cover is lacking.

Water retention on the surface would require construction and maintenance
of impoundments. These could be in the upland in the form of small impound-
ments and/or on the main stream as large impoundments. For an impoundment to
contribute to sustained flow of a stream, its stored water must be released
in periods of low flow. The release of water is, however, generally contrary
to fish and game values in the impoundment although it mey contribute to
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fish and geme vaelues in the stream below. The management of impoundments,
large or small, should best preserve their water recreational values rather
than contribute them to the streams below which have a much smaller water
area. However, it might be possible to dedicate a.little storage to flood
control and low-flow augmentation and retain the rest for recreation without
seriously hurting recreational values. High-water periods occur especilally
in the spring and often in the fall., High water or full impoundments for
fish spawning in the spring and for duck hunting in the fall is a good com-
bination and compatible with peak runoff periods and flood management.

Impoundments on trout streams which comprise most of the headwater
streams in the western part of the basin are not desirable because of their
effect on the fishery. Actually a usual characteristic of a good trout ‘
stream is stable flow the year around, a product of good ground-water
supplies., The sandy lands of the western and northern parts of the basin
already have good water-storage features without impoundment.

The most significant type of flood-water storage in the entire Wolf
River region would be large, main stream valley storage whether as flood
Pplain behind constrictions, artificial impoundments or lakes. The unoccupied
flood plain and natural lakes such as Butte des Morts, Poygan, Partridge,
Partridge Crop, and Cincoe do provide for abundant water storage now and help
to take some of the load off Winnebago. It is doubtful that this could be
improved upon. Small impoundments appear to be practical in the higher
parts of the bed of glacial Lake Oshkosh. The clay soils provide good
water-holding qualities. A program of farm pond construction should be
encouraged heré., Stimulation of such a program rests with the County
Extension Agent and technical services would be provided by the S.C.S.

9. What measures are practical to avoid erosion and siltation of lekes
and streams?

The north part of the watershed is as good now as can be expected because
most of the land is in forest cover. The western part of the basin is mixed
farm land and woodland, hence with farm land quality ranging from good to
poor, Parts of the region are being converted to more farm land while other
parts are being converted to woodland. Those who live in the watershed
say that the heaviest silt load comes down the Embarrass River, a fact
which is keenly evident in times of high runoff where the Embarrass joins the
clear Wolf at New London. The Embarrass probably drains the area with the
highest concentration of farms and farm land and of course drains part of
the bed of glacial Lake Oshkosh with its clay soils.

On hilly lands, there is the strongest need and desire for the insti-
tution of erosion control practices on farms, while on relatively flat
lowlands the demand or incentive is not great. 1In the flat bed of glacial
01d Leke Oshkosh where row crops are more common, there is little incentive.
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It is understandable that much of the turbidity and erosion would originate
from this area, and that turbidity from the clay soil would be evident. The
whole watershed of the Wolf has 10,458 farms of which 2,460 have been provided
basic plans meeting erosion problems, according to the 1960 report (Wis. Leg.
Council, 1960). This is only one-fifth. It therefore seems appropriate to
seek improvement in this activity especially around the rolling fringes of

the bed of glacial Lake Oshkosh if the marshes and lakes of the Wolf River
bottoms are to be protected. Deltation continuously subtracts from the storage
capacity of lLake Poygan, and siltation can be cited as a factor contributing
to the extinction of Partridge, Partridge Crop and Cincoe lLakes. It is neces-
sary to occasionelly dredge the mouth of the Wolf at Lake Poygan for naviga=-
tion purposes because of erosion and silt. In order to locate major erosion
sources, a survey by soils technicians will be required.

Bank erosion is an entirely different matter. It can be caused by cattle
trampling the banks or it can be caused by wave erosion or natural stream

/action. Good ,bank cover =-- in other words, protection from cattle -- is one

reasure to avoid erosion. The Conservation Department's trout stream acqui-
sition program is helpful in this regard as are forest enterprises which
front on streams from which cattle are excluded. Natural bank erosion caused
by the meanderings of the stream cannot be avoided although in some cases

| it can be alleviated by guiding the course of the stream with deflectors.

Situations descriptive of natural erosion are the "red banks" of the Wolf.

A newer form of erosion is bank erosion caused by the wake waves of boats.
Vegetative cover does not heal over sites of normal bank erosion. Consequently,
the eroded bank enlarges and tumbles into the waters., This contributes to
the turbidity of the water and may cause it to become shallower, especially
during periods of little flushing and high boat waves. It can be reduced by
restricting boat speed in eroding areas, riprapping of banks or conversion
of vegetation to a tougher vegetative material such as heavy grass cover,
Avoidance of wake waves requires a speed reduction to less than 5 miles
per hour or having all boats traveling fast enough to plane, a speed of 15
or more miles per hour. Neither appears to be a very likely innovation
because of the varying characteristics of boats and the length of the river.
Riprapping with rock or other nonerodable materials appears to be best.

This would logically be done under the guidance of the Corps of Engineers

by individual property owners or road crews from the county. Riprapping

has the interesting potential for providing additional spawning grounds for
sturgeon, If measures are not adopted and utilized, employment of boat speed

* control measures is suggested.

Focusing attention on the bank erosion problem and prescribing improve-
ment measures should be a joint function of the Army Engineers. Actual
riprapping may be & Corps, county or individual function.
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THE WOLF RIVER:
A CONCEPT AND RECOMMENDATIONS

The Wolf River basin is a great outdoor recreatlional area. Variety,
abundance and size give it all the essential ingredients for appeal to the
entire spectrum of outdoor recreation activities, These features include
a cluster of headwater lekes and impoundments for water recreation of all
types, wild, scenic canoeing and fishing water, spectacular falls and rock
formations, a fascinating flood plain wetland for fish and wildlife, big
water for boating and fishing, a patch of productive trout streams -- the
petcocks for ground water storage -~ and scattered clear lakes. These

res have been lifted from the many maps in this report and are
shown ifq Figure 124

The river and its basin actually offer abundant recreational oppor-
tunities now and many people are quite satisfied with these waters in their
present state. But like all waters, the waters of this basin are being
subjected to more use. Public agencies therefore face a problem in
accommodating these uses without damage to the resource. To help lead
the way for future maintenance or betterment, many specific measures are
recommended for action by the Wisconsin Conservation Department and
suggested for action by several other agencies. Protection and improve-
ment of the Wolf River requires the combined cooperative efforts of several
governmental agencies.

nmejor fe

Action by the Wisconsin Conservation Department

1.

citizens.

N e

b.

N

2.

Preserve areas of scenic significance for enjoyment by the state's

Work out the protection of and public use opportunities for major
scenic features on the Wolf River -- especially Smokey Falls and
the Dalles with Menominee County. These features have stafe park
significance.

SurVey potential for park sites on other waters such as the rips
of the Red River, West Branch of Little Wolf and Waupaca River,

Assist counties in planning recreational developments on scenic
and recreational lands on sites of significance to the counties.

Protect fish habitat primarily and game habitat secondarily on

major trout streams.

8e

NS

Complete planning for acquisition and continue acquisition of
frontage on major trout streams in western part of the basin.

Outline boundaries for wilderness canoe and trout fishing waters
on part of the Wolf and develop acquisition plans in cooperation
with counties concerned to enhance this concept.
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3. Seek preservation of the flood plain wetlands of the Lower Wolf for
fish and wildlife habitat and recreational use.

a. Outline plans for acquisition and/or complete plans for acquisition
and development of parts of the flood plain wetlands of the lower
river,

be Assist counties with delineation of the flood plain.

c. Provide research on how Wolf River water regimen meets requirements
of fish and game resources.

, Conduct specific surveys to uncover some of the unknown potential
for development of the Upper Wolf,
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