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Itasca State Park is an area of very special interest and concern to the
people of Minnesota. It contains a number of outstanding attractions which serve
as the basls for its popularity not only to the people of Minnesota but to thousands
of out-of-state visitors as well. Important among these attractions is the
presence of beautiful stands of primeval Norway and white pine forest in admixture
with other forest types and in a setting of numerous lakes and ponds.

While different individuals may have different relative interests in
these and other Park attractions, it is obvious from the great number of expres-
sions of interest by Park visitors that most of them are particularly impressed
by the beauty and inspiration of the virgin pine forests present at such spots
as Preachers' Grove, the east side of Mary Lake, the main Park entrance road
Kk Sprlngs and elsewhere throughout the Park.

The primary functlon of Itasca Park is to furnish recreational oppor-
tunities appropriate to its special attractions. Among the more important are
simple enjoyment of peaceful and beautiful surroundings, camping, hiking, explor-
ing, picnicking, photograPhy, nature study, fishing, boating, and swimming. In
addition, however, it provides unusual and increasingly significant educational
and research opportunities in the general area of natural resources, forest
blology and conservation. A fine program of natural history education is cur-
rently provided througia:he Park Naturalist. The University of Minnesota

Forestry and Biological Station is maintained in the Park and provides summer -field
training for foresters and biologists in general. A considerable program of
research is conducted by both students and staff of the University as well as by
visiting scientists from other educational institutions.

3
The Forést of Itaseca Park - Types and Condition

\

The great popularity and wide usage of Itasca Park as a recreational
center, and the critical ortance of the Park forest, particularly the old
growth pine stands, focus4s attention on the present condltlon of the forest
vegetation and what is happening to it. Furthermore, the Law of 1907, Chapter 90,
which provides for the care and management of the Park makes special reference to
the preservation of the 'primeval pine forest." The welfare of this forest is
therefore both an official Yyesponsibility of the State Department of Conservation
and also a matter in which the general public is seriously concerned.

.This report contains selected information obtained both by observation
over a 56 year period’ durlng‘hhich the School of Forestry has conducted a program
of summer field instruction fbr its students and as a result of research aimed at
problems having a direct bearipg on the welfare of the Itasca Park forest.
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A survey conducted in 1952 by the School of Forestry in cooperation with
the State Conservation Department furnishes the data for the general summary
in Table I of acreages present in the different forest types.

Table I
o Acreages in Itasca State Park
Forest Type Total Acreage
Aspen 13,268
Norway Pine 5,738
Jack Pine 1,898
Spruce-balsam 1,637
Marsh and bog 1,563
Northern hardwoods 1,513
White pine 847
Lowland brush 579
Lowland hardwoods 374
Upland brush - 379
Tamarack 306
Spruce 201
Lakes 3,114

Fields and roads 203
Total : 31,58

From this table it appears that the total area of Norway and white pine,
the forest types of critical importance as a basic attraction in the Park, is
approximately 6,586 acres or less than 20 per cent of the total area., It is
also pertinent to note the condition of these acres devoted to the Norway and
white pine types as shown in Table II. :

Table IT
Area in Acres by Condition Classes
Forest Type 0vermature}/ Matureg/ Youngz/ -+ Total
Norway pine 2537 2908 293 5738
White pine 739 108 — 847

;/ Trees over 200 years old with an average life expectancy of 25 yéars. o
2/ Trees mostly 90 to 150 years old.
Trees mostly 50 to 75 years old.

These data indicate a serious absence of the younger age classes in the
forest and a disturbing concentration of overmature trees, many of which cannot
be expected to last more than about 25 years. As these acres revert to other
less desirable forest types such as mixed hardwoods, brush, and balsam, the value
of Itasca Park as a tourist attraction will suffer greatly unless there is a suf-
ficient acreage of young pine growth to replace it.
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The Old-Growth Fine - Its Attritich and Inadequate Regeneration

Somo 1dea of the ratu at which thils old growth pine i1s being lost to
insects, disease and espocially to windthrew is shown 4in the following offtieial
record of old grosta pirs “imber salvaged as dead or windthrown trees during a
period from 1940-1955.

Table IXT
Summary_of Volumes of Olc.growth Pine Timber Sold ag Salveza of Dead
or Down Trees at Ttasca Park from 1941 to 1955

Period Volumes de.ft, )
194143 inclusive 470,780

1944486 inclusiva 848,320
1947-49 inclusive 823,880
1950-52 inclusiva 1,053,597
1952355 inclusive 1,221,880

It i3 obvicus from thoss data that the rate of mortality in this
forest type is very serdcus. There is a very sharp increase in the rate of
salvage since 1940, With the passage cf time and ths increasing over-maturity
of the trees there ls every rsason to expect this ganeral trend to continue.

The reasons for the almost comnlete absence sf young pine stands are
geversl, The origin of the present stands was largely assoclated with fire.
Becauss of the inherent regeneration characteristics of Norway pine it appears
to restock itself best following certain types of burning. Since fires have
been controlled for obvious reasons since the creation of the Park in 1891,
optimum regensration conditions have not existed.

Soms of our early resazrch was focused on the intricate but definite
relationships between the presence of our presen® pins stands and the vccurrence
of early firaes. Ws have documented the occurrence of firea within ths present
Ttasca Park boundaries as carly as 1714 with subsequent fires about 1772, 1803,
1811, 1820, and 1865 in eddition to several within more historic times. We are
now trying to chart the anciant boundaries of these fires in an effort to
reconstruct the forest conditions of pre-whiteman days.

A seecnnd factor accounting for the almost complete absence. of young
pine for a period of about 25-30 years preceding 1945 was the axcessive deer
populaticn which existed during that *ime, BErcwse damage was so heavy that no
pine scedlings wora able to survive., This condition was relisved in 1945 by
action of the legislesture in making an open season on deer possible in Itasea
Park.,
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A third major reason for the scarcity of pine regeneration, especially
Norway pine, is the great abundance of upland brush present on almost all of the
acreage in the aspen type, on most of the Norway and white pine acreage, and on
much of the jack pine area as well as that covered by mixed hardwoods and other
minor types. The history of this brush population build-up and the factors ‘
affecting it are not entirely clear and are now the subject of special investi-
gation by a School of Forestry research team.

Finally, the chances for successful white pine regeneration have been
seriously Jjeopardized by the ravates of the white pine blister rust, a disease
affecting only the white pines, and which is particularly damaging to young
seedling and sapling size trees.

Research is now underway to assess more accurately the present situa-
tion of regeneration in the Park and to determine what successional trends are
evident in the various forest types. When this research is completed, I am sure
that we will be able to predict with considerable certainty what the Itasca Park
forest will look like 25 to 50 years from now.

Preliminary information already documents the serious absence of pine
regeneration under almost all forest conditions prevailing in the Park. It
appears that unless steps are taken to prevent it, the high scenic value pine
forest will be gradually replaced by less desirable hardwoods, balsam fir, and
upland brush.

The Pine Forest as the Major Park Attraction

The seriousness of any reduction in acreage of the pine types in the
future may be judged from the very high value attached by the park-using public
to this attraction. During the past summer a School of Forestry graduate student
research assistant conducted a study to assess the interests of park-users in the
various attractions to be found in Itasca State Park. The results of his studies
which bear upon the values attached to the pine forest are summarized in the
attached three tables.

The essential results of these studies document the following con-
clusions:

1. Most users rate the forest vegetation and its natural
beauty as the major attraction in Itasca Park.

2. Park users spend far more time in sightseeing in their -
leisure than in any other form of actlvity or combination
of activities.

3. Park users have a greater preference for the old growth
pine stands, and especially the Norway pine, than for
any other forest type.
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It has been pointed out  that the pine forest is a major attraction
in Itasca Park, that the old growth trees are subject to heavy attrition by
blowdown, disease, and other agencies, and that there is an inadequate re-
generation of young pine in almost all of the major forest types in the Park.

This raises the obvious question of what should be done. Because
our research on this question is not complete, I am not prepared to make de-
tailed recommendations at this time. We are interested in testing the use
of fire, of cutting, of brush removal by hand tools and chemicals, of tree
planting, and any other methods which show some promise of establishing young
pine successfully and at a minimum of cost.

We are reasonably sure that on a substantial acreage in the Park,
successful pine regeneration can be secured merely by temporarily reducing the
density of the understory layer of brush. Evidence for this has been accumu-
lated on research plots over the past 15 years. One of the most striking
demonstrations of the effectiveness of brush control in encouraging pine seed-
lings to establish pine regeneration is on the vista areas cleared of brush
by Park personnel to open up views of Lake Itasca and subsequently sprayed bo
prefent too rapid a regrowth of the brush. In these areas and where the trees
shade is not too heavy a find crop of young pine seedlings has been established.
An expansion of this type of action is strongly recommended.

We feel that carefully controlled use of fire may be needed in some
areas to reproduce as nearly as possible the conditions that prevailed when our
present old red pine stands were established., Research on these techniques has
been conducted by the Forest Service for a number of years on the Chippewa
National Forest under conditions similar ecologically to those in Itasca Park,
We hope to profit by some of this experience in our research program,

Similarly, some cutting of decadent aspen, probably-followed by
carsful burning or chemical treatment, may be needed along with planting to
secure the pine reproduction on some of the forest types. We hope to try all
these techniques in an expanded research program over the coming years and to
be in a position to make sound management recommendations to the State Conser-
vation Department for its use in the Itasca Park forest.




Table 1

Attraction

" Forest Vegeiation

and Natural Beauty

Headwaters of
Mississippi

Park Facilities
Lake Scenery

Nature Study
Activities

Other

No response

Totals

Itasca Park's major attractions as seen by .
interviewees

First Choice

N = 600

39.2

36.5
18.0
2.0
3.3

1.0

100.0

Second Choice
N = 600

31.8

14,0
24,7

9.2

L,s
1.8

14,0

100.0

Third Choice

N = 600

9.5

2.8
10.2

1.3

2,0
1.0

73.2

100.0

This information was obtained by a study of vegetational preferences among

Itasca Park visitors conducted by R. W. Klukas from July 1 through September

15, 1965.




Table 2 Allocation of leisure time to various activities
by Itasca Park visitors.

Por cent of Total Number
Most Important 2nd Importance 3rd Importance

Activity N = 600 = 600 N = 600
Sightseeing 75.7 10.5 3.7
Swirming 3.3 14,7 8.0
Fishing 7.8 8.3 3.5
Hiking ' L.8 8.8 3.8
Picnicking 1.8 11.3 2.7
Canoeing Boating | 1.7 | 3.8 2.3
Other 4.9 42,6 26.0

Totals 100.0 - 100,0 100.0

This information was obtained by a study of vegetational preferences among Itasca
Park visitors conducted by R. W. Klukas from July 1 through September 15, 1965.




Spegies

Red Pine 36 10 2
White Pino . 4 - 26
Red and Whits Pine 24 | 4 1
Birch | 3 16 1
Spruce Fir 3 6 5
Other ' b 8 9
Bo Respense | 3. 28 8,
Totals 100 100 100

This information was obtzined by a atudy of vegetationsl praferences azong Itasca

Park visitors conducted by R. W, Klukss from July 1 througa September 15, 19458,




e ‘*ORL‘S'“ REGL.IERATIG\J SURVIY = ITASCA STATE PARK

Hem'y Lo Hansen
School of Forestry
University of lMinnesota

A survey of the forest regeneration in Itasca State Park was conducted
by students of the University of Mirmesotats School of Forestry during Sepbemberx,
1956, The major objectives of this survey were several including:

1. The collection of infommation as to the extent to which young
pine is becoming re-established in Itasca State Park following
its camplete absence prior to 19L45. Up to that time the Park
had been maintained in a '"no-tunting" status,

20 The collection of data indicative of the successional trends f
the various forest types. Ths question of whether or not Norway
and white pines are successfully perpstuating wam considered of
special significanca,

3o Determining the averags size, especially of the coniferous regen-
eration so as to get an idea of susceptibility to damage by
browsingo

For purposes of this project four major groups of types were recognized
as being of special concern either because of their high assthetic amd recrea-
tional value or because of their large acreage. These type groups and thelr
appraximate acreages within the Psrk are given in Table 1.

Table 1
Forest Type Group : Total Acreags
Aspen * : . 133268
01d growth Norwsy and whits pine 6,585
Jack pine 1,898
Spruce - balsam fir 1,637

Methods used were similar to those camocnly used in making regenera~
timn surveys on forest properties for the preparsiion of mansgement planse.
Forest stands were sampled by running a campass line and taking data cn mil-
acre plots every half chain. All regeneration up to two inches in diamerte.r at
breast height was tallied by speclies and height classes,

From the field records and for each forest type group an analysis was
made of the average mumber of young trees per acre by speclies and height classes
and of the average height of each species., Stocking percentages wers also
determined for each type group. Stocking per cent is computed by dividing the
total mmber of plots examined in a type group by the mumber of those plots which
contain young trees. This was done for all species of plne, for spruce and ,
balsam, and for the various hardwoods. These figures are considered to be more
meaningful in terms of indicating the "effective amount" of regeneration than
are the per acre abundance figures because they reflect both asbundance and dise
tribution of regeneraticn. An area to have a 100 per cent stocking figure would




have to have at least 1000 young trees on each acre so distributed that if each

acre were divided into 1000 parts, each part (mil-acre) would have at least

one young tree on it. Stccking figures above about 70 per cent ars considered
- good if the specles present are the ones desired. The stoclkding data are

summarized in Table 2.

Table-2
Forest type ~ Per cent of plots sLocked with: Total Noo
group Pine Spruce or Hardwoods of plota
: balsam '
Red pine -
vhite pine 17 13 2L 1119
Jack pine i 1 g 590
Spruce e
Balsam fir 5 721/ 21 51
Aspen A 0 55 3/ 766
Total 10 17 28 3016

1/ predaminantly balsam fir
2/ maple, aspen, oak, birch, basswood, iromwood, elm, ash.

It is obvious from these data that stocking to pine species even on

existing pine types is very low. It is also evident that stocking of all

~ conifers in general is very low except for the spruce - balsam type group
which appears well stocked with young balsam and spruce (mostly balsam)
seedlings. The existing aspen types are also reasconably well stocksd with
hardsoods including mostly various species of maples, aspen, oaks, and birch.
These figures give some idea of what successlonal trends are operating to pro—
duce the forests of the next generaticn at Itasca Paxrke

Finally, the height data obtained are summarized in Table 3.

Tabie 3
Forest type Ave. total height of regensration (feet) &/
group Pine Spruce - balsanm Hardwoods

Red pine =

Thite pine 1 1 2

Jack pine 1 2 L

Spruce - balsanm 1 1 3

Aspen 1 L 3

1/ includes all trees up to 2" in diameter at breast height.
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PROJBCT CUTLIRR
MIRNBSOIA AGRICULTURAL ZITTIIMENT STATICN

[
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PPOJEICT PITIE: Scme Ecologleal Implications of the Hanagement of Itasca Stata
Park to Meat Racrsaricmal Cbleectives. » : o

834~CIIVES' The widely publicized Lsopold Cormittse report (Leopold, et al., 1963)
przpared for the Seczatary of the Intsrior relating ®to the management of
-Narional Parks has bean rathar generally approved and accepted. A basic tenet
of zhis report i1as “that the biotic associztions within each park be maintained,
or whers nseagsary ruecreated, a3 nearly as possibla in the condition that pre~
vailed when tha arsa was firsc visited by the white man'™. This project pro-
poses to address itself to the affects rasulting from monagement diracted
towvard thiz objective at a major. stata park, Izasca. it zdonts the pramisae
that scme kind of managemen: or manipulation 13 necessdry in "wildlamd” aceas
rasarved for recreational uza end will atcempt to evaluate cha acological
2ffacts rasulting from particular forms of manipulation. ’

Specifically che cbjectives arsa:
1. 7o dafine (through invesgtigation of tno historical and ecologicsl evidenc*)

tha charsetaristics of the I1tasca vegetation in the mid.lsco’s_pris' to tha
cexmmencexent 3 loggiag, its characteristics at the time of lozging cessation o
(in the early 19C0's), and ita prasent charactsris: cs (1960'a) under condizions
cf protection-management. S o
2., To datarmina what changes will taka place with tims in the park forests as .
3 result of ecological succesaion under the present protection-managzmant policy.. v
3. To ifavestigate tha possibilities of masipulating tha vegetation (iacluding '
the usa of controlled fire, tree cutting, tree planzing, aénd harbicildes) to - ;
. recrzata the forest cover situation of the mid-1800's. ‘
4, To avaluats (a) praferences and reactions nf racreational users of Itasca
to proposad manipulationa and (b) the administrative problems posed by suca
menipulacicns, in sn effor: to define tha dasirability and tbe feasibility of
snecifizd menagement activitias. He. P
5. 4The intagration and evaluation of the research data a3 dé-percaxné Lo
nmanagement recommendations (including zoning, control buraing, cutting, plaating, !
herbleide applicatioa, and others) wnich cculd be implemented at Itasca or ac
othar similaz t11dlund” recreational areas,

u—s‘??ILATI&s; R,greational us2 of forested lasmds In tha Unitad States i3 rapidly
ineraasing, doubling at sbcut 10 year intervals (Clawscn, 1953) and 13 expectad
to ccatinue to iac*easa although at a scmewhat locwer rate (CRARC, 1962). Thus
f£ar, lit:ls research con vegatative manipulation of public parks has been
undertaken decause such manizulaticon. generally has been reaJ*dad 43 unnecassary.
llowewer, it has bacome increasingly appareat o all those directly concarned
that tho effects of increasing biszan use 2ad of protection againat f£ira will
destzoy the attracilons inbhereant in recrzational lands unless active management
(Cumcam, 1953) is undartakan to preserve guality.
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Pravicus work at Itasca (Mansen, Duncan, 1534) indicates that this cut-
standing stata park is deteriorating in recrsalional quality because of une-
deairable vegetazional changes following a handa-off policy. Similar policy
of son-intexrvention charactarizes atate and national parits throughout the -
United States. Park managers, and others concerned with the administration

" of reersational lands in a2 more or less natural state, ara confronted with an

i-mediate problem. How i3 it possiblae to accommodate increasing use while ar -
the same time sreserving cutatanding recreational valuss? In addition, there’
is the problem whish haa become apparent over tima, that the existing manage=~ -
ment philosophy of firs protactiom without other forms of intarvention by man -
13 not adequata. Action is requirad; but if it i3 to be the best possibla,
antacsdent resaarch i3 necessary. Tha proposed project will evaluata several

.possibla management approachss dirscted toward retaining a desirabla’

rscrzational vegstation, in terms of the ecological effazcts of such management,
It will also attempt o assess the validity and the possibility of implement~
ing a basie premize of the Leopold report, namely that rastoration of condi-
tions at the time of whits man's arrival should be undartaken.

No study of the type hersin suggested has beem undartakan to the‘knovlsdge
of those droposing 1it. Such a study would be unigue and will have Iimplications
for similar recreatiomnal research alsewhera in tha Unitad States,
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Chiective 1t To defins (through investizatiom of the historical and ecological
evidence) tha characteriatics of tha Itasca vegetation in the mid-1300's
prior to the comzencement of logging, it3 characteristicg az the tims of
logging cessation (in the early 19C0%s), and its present characteristics
(1360°'s) under conditions of protection-management.

PREVIOUS HORK AND PRISENT CUTLOOX: The Itasca Stata Park aras has been a fertila
field for historical research., Racords of Schoolerafi's discovery of the
scurcs of the Misaissippi{ River in Lake Itasca snd nvmercua later exploras-

. tlecma and study expeditions provide fragmenis of informaricn on the patural

- fearures of tha area and its forests. Schoolcraft himself (1834 and 1855)

has recorded scue odservations of the flora of Itasca frcm his vary beief

gtay in the area, licollat (1343) in 1836 conductaed a survey to chart the
hydregraphic f2atures of the Itasca basin. Chember’s descriptions (1910) of
the area as h2 sgw 1 in 1371 meada frequsat referszmee to the occurrence of
various Xinds of forset stands in specific locaticms. The roporzs of Browar
{1393, 1900, 1904), the first ccmmissioner of the parkx, are also a scurcs of
wuch dascriptiva information, . ,

In 1875 the General Land Office Sutvey of the laka Itzsca area was cone-
ductad by 2 rarty umder ths.supa:visiua of E. S. Hill. 1he official reccrds
of zhiz survey including statements of the species and sizes of trees blazed
as monuments and bearing trses furninh further evidence of tha forest condi-
ticn i{a the pre-logging paricd. ' '

- Scoe of this historical informazion haz beea veviewed. bv Spuzr (1354)
aad Doble (1953). Tha former did mush to aatablish the fire history and
its effects on the forest stards. The lattar suthor zmasgsed a gremat deal of
information cn early Itasca Park conditions frocm the rocoxds of early cca-
missioners, from logging records of thes late 1500%3 and early 1900°s, and
from iatexvizwa with those who had 2arly contacst wiih the araea.

Dzer have had an izportant influsmece on thes Itaseca Park forast especially
during the pariod of their extreme abundance culminating in 1045 when the parz
via3 opened to lagal huntizg, Informarion on this relationship of deex to tra
forast has b=en collzetad Dy inZarviews with interesiod obsaervaurs {Dobia,
1959), by tha ascabliasiment of deer axclosures and subsaquent conmparisons of
condirions within and sutsida of them over a periosd of yaars (Marsaall, 1955;

- Hansens and 2akuzis, 1952), by browse surveys conductad by stata aud ‘adaral
wildlife ggencieg, and by various other means,.

A numbaer of rzecent znd current raseaxrch siudiea (Spurr and Allison, 1952;
Zangen and McAndrews; 1260) havs given mora intensive study to the history of
saveral Iindividuwal standa. "Msm%u&ha.mh@dm&‘kamnwywd
compositional cnangss of thia atands, - '

A conaidecabla scurca of inforxmation about tha prasant forest type acra-
agas, stand volumas, and type distribufion i3 avallable a3 a rasult of an
earliar project urdartaken dy the School of Ferzesiry Iln coogeration with the
iinnesota Conservazica Caparmment {(Spurr, Mayer, Browvm, 1952). Scme intensive
‘ecological informatica abcur stiand ccmpositicn, siruciura, subordinate vegeta-
tion, aml other stand chavacteristics has been éollactad odir several stands
i cusrent Teseareh dctivitiz=a, .
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In oxder to mors accurataly determine the forest comdition as of the
mid-1330"s and as of the time following the paricd of virgin timber legging,
it will be nacessary to brosden tihe search for historical evidence to docu-
oenk the sarly forest condition and to intensify the axsminations of present -
stands a8 biological scurces of similar information.

Additicnal informatiom 13 neaded to extend the ecological dascriptions
to cover sll major forest types and to obtain mors intensive ecological
data. GSpecial attentiom should be given to the pature and extent of re-
‘gemexation, the role of brush csnopiz2s im hindering natural regensration,
and the rata of attrition of the old trees through biowdown or breakagae by
wind. In this conmection studies of natural regenseratiocn currently taking ,
place in all upland types and dealing with hazel brush as an ecological com-
ponent of pina stands. in tha area have already besn initiated. :

POOCIDIRE: Two main lines of investigatiom will be followed.

B 1. idistorizal research. Information alzeedy collected by Spurr (1252) and -
' /’,/L;()mrmed Additional socurcas of information anlude 4
timber company racords, the archives of the Forest Hlstory Society;. &
Bi.l '?.af.uence Libxary, and the Luiversity Ia.brsry -I‘-;—‘em-—“sesa—:cur"é‘a" fa/w(/

At ’-’J/z

2, Bcological iavestigatioms. TFour major upland forest :ype-canplezas will

. be stidied including aspen-bireh, jack pine, red and white pines, and nozrth-~-
ern tardwoods. Ia each of thase types at least taree individual forest

" standsg will be given an intemsive amalysis. Data will be colliected on such
itens as specias compositicn, ags distribution, soil characteristics, sub-
ordinate vegetation, fire history, blowdowa, stump ages, and wind breakags.
Frem such information tha past history of the fores: can be probed and its
earlier condition reconstructed. Ths cooperation of the Minmesota Comssrvation
Departeent will be solicited to emable cutting of sufficient trees in the
sampla stand to accurately interprat firs his:ory, s:’.aad ca:?oaitlanal changes,
and other trends.

Historical research should be initiatad in advamca of tha 1964 fleld
seascn, and preliminary findings will halp provide a bacxg:cxmd of in.zor::a:.l.on
for the fisld atudiss,. _

Chiective 2: To determine what changes will taks placa with time in the paxl. £oras£s
23 a rvasult of ecologisal succession under the present protection~msnagemant
sollicy. A

PEEVICGS WCRR AMD DPRESENT SUTLOOX: Sor wmany years the relatively undisturbed con~
diticns at Itssca Park and the presence of rather extensive arscas of virzin
tisber stands has made tha area a favorits conter for studies of ecologial
succagsion., Saveral atteocpis nave been made (Lea, 19243 R=211, 1938) to study
tha factors influencing succassiocnal davelopment. COther effo:ts havae baen
direcrad toward such spacliic cbjectives as tha relative permanence aad ccom= .
patitive interactions of balsam fir with the tolarant hardwood componants of
the climax vegatation (Suell aad Gordom, 1345; Buall and Niering, 1953).
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AR ' Tta izportance of wind damags and paruculazly it3 role in li:niung the
' longevity of tha virzin pine stands ia the park have been atudied under cuw-
rens Scheol of Pexestry projects. Earnsen and Duscan {1354) made provisicnal
. estimatas that most of tha existing acreage of old pine had a life expectance
0f 25~50 yuars. Further unreportad data document a selactive effect of wind
in influeneing the specias cempoaition changes taking p}.aca in scma of the

forest Cypes. _ _ , . .

" Scoma idea of thaauceesaiml trmhcanbegaimd from a study of the
regeneration currantly prasent under mature stands. Extensive vegsneration
surveys have been conductad for several years in forest ecology classes dur-
ing tha forestry summer sessioms. While such daia ars not considered ,

 accaptable for rasearch uss, considersbls informaticnm has resulted which i3
useful in providing guldes for sampling snd otbar procedural problems, as
well as furnishing backzround informatiom ca the ragemeration situatieon.

X
ppd

. In order to more accuratgly predict what will happen to the present
forest stands in ltasca Park under tha exiating protecticn-management policy,
it will be necassary to compile, review, and intarprat all tha fragments of
spowledgo contributed by past and curTeuf research, to determina sexrious gaps
of knowicdge, and to Inizjats research ¢o 2cquira the informaticm neceded.

FPactora playing an especially significant role in determining success-
ional trends for any specific forest stand in the park ara considered to
inciusde: ,

1. The specias composition of the mature stand snd 13 curvent cocdition.
2. The relative compatitive ability of the various asacciated Crea
 specisa and tbair synecological reguirements. .
3. The rata of blowdcwn snd wind breakagas and its selective influence .
. cu stamd ccomposition.
4. The cormal longeviiy of the varicus trea species prasent.
5. Tha effact of various 3ignificant causes of seedling mortality on
- the suecess of regameration. 2Past and current ressarch indicate
¢hat brush, fire or i¢3 absence, deer znd hare, and white pina
blistar rust ara 29pecially important.
wWhils scos informaticn i3 avallaoble from publisbad reports or unpudlished
data cu all of tha listed points, the information ca all points i3 inadaquata.
Tha problems most urgently ia ncad of supplemental information Includa:

1. v..nd as a factor of forest artriticom.

2. tha brush canopy 38 a detarreat to rezeneration. : '
3. The curren2 regeneration condition in the varicus forest: tynes in
the park,

FEsCIDURS:  The following 1inas of invesciga:ioa will ba followed:

1. Wind dapags study. Two main kinds of Jdata will be &qux:ed, quanti-
tative informaticam cn the exteont of blocwdown and brsakage from wind in ths
four main upland type-complexes, and aga data waich will enable determinaticns
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of the averags longsvity of the various itree specilas. This will ba obtalaed
Zrcm a survey dasligned to sample thasa Zour type-complexss plus age datsr- .
ainations from cro3s sactions or incr=ment cores taken frem wind-damaged
trees. Iblg study cam be iniziated in the firat or second year dnpending
on tha avallability of support.

_ 2. ‘Bagaaerat.icn study. A reganaraticn suxvey will be conducied in the
came four type-complaxes. This will ba designsd to datarmins the abundance,
fraquency of cccurrenca, and stock percents of tha diffaremt speciaa, size,
and age clasaes of zeproduction.

A mors intenaive study will ba made of the scological ralationships of
pine regemeration. This study will focus special attentiocan on red pine and
-white pine as the species assumed to be most crizically involved in the
aaszhatic values of the park. Preszenl pine stands will be samplad to dater-
mine the extent to which they can ba expectad to reproducae to pina and to
assess ths ecologlcal relaticmships that ars known %o dater such repreducticam.

m Tegeneraiion survey can de imitiated the second year. The acological
study of pinae regeneratiom will be a=m expansion of a study already umdexway in
prelixinary form.

: 3. - Information from ecological resaarch slrzady coaomplated and pubdlished
plus pralixzinary or fragmentary data from current raesearch and class data will

g"fﬁy, ba collscted, sumarized, and reviewed for intsgraticn with new data frem
R (1) and (2) to enabla a more reliabla prediction of changzs to be axpeciad

in tha Itasea Park forest stands. This a.c:ivity an.culd begla as soon as pea- _
sibla, prafarably in the firat year.

Chiectiva 3: 7To investigata tha posaininuas of manipulating the #egs;atian
(.m:.:.nling tha usa of contzolled fire, tree cuttipg, tree plaanting, and herbi-
cidas) to recreata tha forest cover situstion of the mid-1300%s.

PREVICUS WCRZ AND PRESENT CUTLCOK: Present policics for Itasca Park restrict
minagement to proteciicn of tha forest from fire, to reductica of tha danger
from vhita pina bliacsr zust by partial eradicaticm of altarnata ro3st spacizes,

. 9 salvage logging of trees blowa dowm or broken by wind, oxd to conkrol cf
the deer populatiom by altermats y=ar hunting. I3 tha past a2 limited amount
cf tree planting has also been done, an experimental cutting to releass pins
seedlings has been mada, thers has besen a considerable amount of experimsnial
usa of berbicidas to encouraga conifer raproduction (snsen, 1936; Hamsen
and Johnsom, 1957), and the effects of fira hava been atudied on an extensive
basis.

Tha School of Forastry staff has dona conalderabla rasearch on the firs
‘history and subsequent ecological developmant at Itasca. Scme of this infor-
. maticn is presently unpublished althouzh some has been made availabla (Spurry,
1354). Tha evidencs clearly indicates that fire was a part of the normal
scena in tha presettlement forast. If pina is to te wmaintained 23 an importa:
cczponenz of the forest, fire must ba intenticnally used under controlled
conditions or other mors artificial methods must ba iastituted. Direect seedi:
following fira may be raquired to assura alaquate pina reproducticn.
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In additicn ©o research and management activities conducted within the
pazk, considerable other research related to technigues of silvicultural
management of poagsibla use in manipulating the park forast toward recreating
earlier conditicna haa been conducted elsawhera in Hionesotsa and canm be
related to the problems at Itasca Park. A large sourse of such information
has baen accumulated especially a3 related to the effects of fire; the use
of herbicides; the various silvicultural systems of cutfings, thinnings, and
*alease; and the planting of trees or use of direct seeding DRaISYTES.

PRCCEDURE: Once tha vegetational charactaria:ins in the mid- 1800'9, tbe enr;y
1900's and the 1960's have been defined and the differencss assessed, saveral
magagement techniques may be needed to racrsate condilions prior to the vhite
man’s arrival. Controlled burning, cutting, planting, and the use cf herbi-
cides are the post premising technigues for this purpose. Ildeally all should .
be tried on a scale sufficiently broad to give meaningful results. For
practical reasons it is felt that maximum use should ba made ofinformation
on tiesa techniquas collected from research dene elsawilera. :

Howaver, scme carefully controlled burning should be corduycted to test
tha posaidla use of this tachniqua to establish red and whita pize’reproduce
tion. Small areas of 3-5 acres located whars thay will not be visible to
park visitors should be burned in an attempz to reduce gyound cover competi-
tion and to crzate favorabla seedbed conditioms for pine ragensration. 7o
2liminata the uacertaiaty of doing this when seed from the parent atand i3
not preaent, the burned areas will be direct seedad using seed of rad, whits,
and jack pines, whita2 spruce, and balsam fix. Seed for this use will be
collescted frem local sourcas, -

Full cooperation f£from ths Minnesota Conservation Department is essential
in the conduct of the entire sub project and maximum precautions must be
taker in the experimental burning. The fires will hava to be carafully comn-
fined dy firg breaks and adequata standby equipment ta be providad by the

. Stata Division of Forestry. Proper fusl woigstura conditions are essential.

- Tha addition of fuel oils to the area to be turmed may be necsasary (Hilliker,
1962). Ressarch in thig area now in progress at the School of Forestry and
by tiha Laka Statss Forsst Experiment Station will De wmost halpful in complat-
ing these burns. Tha elfactiveness of pine raproduction establishment will
be evaluated as to especiss, number of trees, sizas of - saedlinos, 20d ths
eifact of fira on competing pilants.

A linited amount of experimental cutting is propcsed. Tais should e

done in tha aspen 2nd jack pins typea to test posaible means of converting
_these largu-acreage types to conifars having greater aesthetic appeal. Stands
naving existing conifar reproduction will be given first priority in thesa

Teésta. rast studies have siown that there is a comsiderablae amount of white

pine veproductisn undar many of these stands that never survivas becausa of

shade and competition from brush and the overhead tree canopy. Small plots
0f 3-5 ecres are a2daquata for these trials and wcan be lccated whera they are
" not geperally visible from traveled roads.
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Planting uaing hand methods and randcm distribution of native stock (or
stock grown from local seed) may prove efisctive at.other locations and will
be instituted on several feasibla sites whers the muthod has prospacts of

succass and shere such estadlishment might accord with sarly vegetative cover
conditions., Knowladga gained through plan:ing exparience 2lsewhera ia tha
Stats will be usaful heras.

. Barbicida applica:icns to eacocuraga pine eatabusbmenr. have already been
demonstzrated to be effeciive in encouraging whiia pine regemaration (dansen,
1956) at Itasca. The use of chemicala in combination with cutting, howaver,
needs further exploration. In the tssta involving burning and cutting ,berbi- -
cide applications may be naseded to successfully estsdlish desirablas conifer
reproduction. Tasts will be designed to raleasa conifer seedlings frem
brush and ground cover ccmpetiticm. Split-plot compazriscns of herbiecide and
non-treatad plots will be superimposed onm cut and burned arsas to prm«i*1
atatistizal comparisons.

Becsuse thesa tests of silvicultural tecimiques requira ralatively long
perioda for meaningful evaluation, they should be initlated as early as '
pogsibla. The buraing and cutting tests should be conductad 4n the second
project ysar and the nerbicidal testa should follocw in the third aod fourth
years. _

Cbiective 4: To evaluate (a) preferences and reactions of recreational users of
itasca to proposed manipulations and (2) the acninistrative problems posed by
such manipulations, in an effort to dafine the desirabilicy and the feasibility
of specificd managewment activities. ' _

-,....JIOUS RORZX AMD msm CUTLCCE: Consumer preierencas have been m.dely studied
as an aid to more effective markating of ccmmercial products of wmany kinda
(Duncan et al, 1960, others). Technigues have been raasonably well deficed
(£1iahl and Bhodaa, 1956). 1In the area of racreational preferences in wild
land azrzas, howsvsr, little has been dome. The Cutdoor Recreatica Rzsourca
Raview Commissicn did maka a survey of users in an effort to evaluate tha
variables affecting quality and demand (Mueller and Gurin, 1962; Reid and
Barlowe, 1962). Whila thay indicaie that uaer prefarsace cammot be cmoloyed
alons to guide managemeni policy, Muellar and Curxin do stata that visitor
opinicn 'properly elicited and evaluated, can be entramely useful”, -

Prospective aéministrative problems are of several types but to a com-
siderable degree are affected by the opinion of the public and of individuals
who are strongly interested in what 13 dcme (or not dona) at Itasca. Thesa
kinds of problems along with those of a financial nature rust be evaluvatad
if cartain managerment practices ars to ba implemanted. Scme desirabla prace
tices may ba pronibitad by these conaideraticns, and less uesirabla aa.terna-
tive solutions may have to be suggested.

IECCELURZ: In tha arsa of determining recreational pm..erencss, tha pl:-m is to
etplors the following questions with a carefully selected " sampla of visitors
to itasga Statae Park. .




=73 a. Vhy do racrsational visitors coma to ltascal
. b. What itypes of fores:i cover ars preferred?
¢. What arxra the reacticns of visitors o aanipula:ian by man includins
(1) controlled durming ,
. (2) cutting
(3) plaating
(5) the use of herbicides
(Cn these questions, visi.:ars will be showa arsas treated by the
. . above tecimiques.)
d. Do visitors accept the mmagamant objective that’ parks should be
placed in tke condition in which they wers found at the time of
~ vhite mam's arrival, or do they consider some alternative objective
- prefsrabla?

Thesa queations and otbers of a similar kind having implications for
msnagement will be explorsd with taree randomly selectaed classas of visitors. .
- 1. A group (tha cocntrol) not subjected to spy attempt to educata them.

- A group exposed to a half hour explanation of the T2a30D8 for sad
- the objlectives of mapagement at Itasca.,
3. A group, esach of wvhom will be provided at each location with a card
: vhich explains very briafly the reascn for the manipulsation displayed.
Thae card will provide tihe kind of information which could be placad
on a rustic siga of explm:iou such as noviausedinmny Hational
Forests.
Difiermas anong the three groups will be analyzed statistically to datsrming
whethar the proposed kinds of education affect outdoor recreation participants,

An evaluation also will ba mads of the philosonby of stare and national
park management. Much of this is vow in the literature (Ise, 1961; Haticmal
Confarence om State Parks, 1359) but the concapts ara under major reccmsidera=

" tionm at the presant time as shown by ths Lsopold report smd other eviderca,
Through intexview with state park plannars asnd directors, personnel of ths :
‘Haticmal Park Service, tha Bursau of Qutdoor Racreaticm, University bislogists.
.. and others, an affort will be made to assess potzmtial problems resulting
- from philoacphical diversity. Tha restraints imposed upon managemen:i as a
rasult of these philosopaiss will be clearly defined and atatezd. Alternative
solutions (managewent tachnigues) waich might be kapplied, assuming certain
voderlying objactives, will be provided. .

Cojective S5S: The integratiom and evaluaticm of tha research data as it pertains
to management reccamendacions (ineluding zoning, control burning, cutting,
planting. herbicida application, and others) which could be implemented at
Itasca or at other similar "wildland" recreational areas.

PREVICUS WCRX AMD PREISENT CUTLCOK: Hansen and Duncan (1954) and Duncan (1956) have
suggestad certain management policies which might be adopted at Itasca and at
othar stata pazks. These, bowever, wers not based on as$ much research data aa
mizht have been desirable ard werw tentative in natura, With tha changes in
philosophical approach to park management now apparsnt, the additional
Tesearch gcd revised and expanded recommandaticns ara timely and approprilatas.
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applicaticn at itasca.

years ito ccmpleta. The timetadle presen

eccmmendations to
forzgoing dascribed rosearch.
tha rasearch persosunal to intagrats 211 of tha

be proposed will be darived direectly from the

They wili represent an eifort cn tha part of

findings in terms of thelr

rimated that the proposed research will requirs eizht
tly euvisicned i3 as follows:

1.2.3. Bistorical Study ead Current Situatica (writeup inel.)

2. Initiation of exper
3. Initiation of Planting.

3.5, Barbidide applicatiocns. .

1,2,3.4.5. ‘Study of recreaticaist
6.7. Zvaluaticn of results of treatmeals.
7.3.  Total enalysis, writeup, and publication. -

FINASCIAL SUPPCRT:

AIotal

H. L. Bansea 2,000
D. P, Dunsan 1,000
R. V. Rakuzis SC0

Zasaearch _
Assistants 5,38

Supplias & Expenses 1,233

Toral 10,541

A. L. Damsen 2,600

D, P, Damcan 1,8C0

£, V., Bakuzis 580

ixving S0
Cesaarch Assistants

_ 10,660
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Total 16,500

" 8. L. Hanaen 2,000

D. P. Dxmcan 1,C00

" 2. V. Bakuais 5C0

F. D. Irving 5C0

Research Assisnts 10,000

Suppliios 2,5C0

Total 15,200

4 ,CC0

's ptefaxexweb.

burns and cuttings.

sministrative problems .

Melatirs-Stemnis

. 10,000

2,5C0

12,300

10,C00
2,500

12,3C0.



- A3 presently planned the project will run for eight yeara with tha
following amounts of ¥clarire-3temnia funds: '

196667 = 36,000
1967-68 = 3,500
1963-89 = 3,000
1969-70 = 3,660 -
1570-71 = - 1,000

Henry L. Hunsen
Donald P. [unean
Esolfs V., Dakuzis
Frank D. Irving
Richard A. Skok
Research Asaistants

DISTITUTICNAL UNTTS LIVOLVED:

Scavol of Forestry, University of }Minnesota

CCOPERATICN:

Minnesota Division of Parks
diiznesota Division of Forestry .
Laka States Forsst Experiment Statiom
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A PROPOSAL FOR RESEARCH ON THE ECOLOGY AND
MANAGEHENT OF MINNESOTA STATE PARKS

This proposal provides for a continuation and extension of the re-
search now being conducted at Itasca and St. Croix State Parks under the
supervision of Dr. Henry L. Hansen., The School of Forestry has had a long
history of interest and research in Itasca State Park. Studies have been
completed or are underway on the influence of fires, logging, and other
historical events on the forest; on its natural successional trends, on
the interactions of deer and the forest vegetation, on the patterns of
visitor use and their aesthetic preferences, and on the application of
techniques and methods for perpetuating the essential features for which
Itasca Park was created.

These studies are of necessity long-term in nature., In part they
will be completed in 1969. During 1970 it will be possible to provide
the ifinnesota Division of Parks and Recreation a report detailing the
basic documentary data, an analysis of the implications in terms of man-
agement policies, and recommendations for future policy and management
decisions,

Until 1967 this research had been supported only by University funds
(Minnesota Agricultural Experiment Station and Graduate School Grants) and
federal sources (McIntire-Stennis Act). In 1967, MORRC (now ilinnesota
Natural Resources Commission) provided additional funds to support the
Itasca Park research and to extend it to other state parks.

This proposal would provide for the completion of the Itasca Park
research and its final report to the State Conservation Department, for
the continuation of similar research already initiated im St., Croix State
Park, and for an extension of research to a third park, such as Whitewater
State Park, where use patterns and ecological conditions are different from
those already studied.

OBJECTIVES
The specific objectives of this proposed study are:

1. To investigate and define the historical events which have in-
fluenced the vegetation. Special attention will be given to fire,
logging and wildlife in this connection.

2. To determine what changes in vegetation will take place in the
future as a result of increased use pressures, management policies,
end natural successional trends.
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3. To identify features of special significance for protection in
natural areas, scenic landscapes, or other appropriate forms.

4., To provide ecological information which will be useful to the
nature interpretation programs underway in these parks and
which will help coordinate the diverse aspects of many activ-
ities on such areas.

5. To evaluate the research data as they pertain to management
decisions relative to zoning, vegetational manipulation, and
use regulation.

6. To evaluate the educational and recreational potentials and

present patterns of public use as they affect the general
ecology of the park.

JUSTIFICATION

Recreational use of forested lands in the United States is rapidly
increasing, doubling at about 10-year intervals. Special attention must be
given to the impact of such use on the vegetation and other aspects of the
recreation resource, the deterioration of scenic and other features, and to
the need for basic information on vegetational changes to guide long-term
management and planning.

The need for greatly intensified and expanded research and the general
seriousness of the problems have become apparent to administrators and
managers of recreational resource areas - national, state, and local. It
has become increasingly evident that the effects of increasing use of out~
door recreational areas, the deleterious effects of excessive deer popu-
lations, the complete elimination of fires, and other events may destroy
or reduce the attractions inherent in recreational lands in the absence of
active management to preserve thelr quality. At the same time research has
seldom been adequate to produce the basic information needed for the devel-
opment of sound management plans with long range goals.

GENERAL PLAN

Financial assistance is sought to complete the research now underway
at Itasca Park and to prepare a model park management guide in 1970. The
research at St. Croix State Park initiated on a reconnaissance basis in
1967 will be intensified. 1In addition, similar studies will be started at
another state park such as Whitewater where ecological conditions and use
patterns are quite different. Four main lines of investigation emphasize:

1, Historical research. This will emphasize the effects of fire,
logging and wildlife on the vegetation, as well as the legislative




1. (Cont'd)
and other items associated with the creation of the specific park
and affecting its present and future management,

2, Ecological studies. The vegetation will be studied to determine
natural successional tendencies and the impact of various kinds of
public use and wildlife pressures. Areas having unusual scenic and
scientific values requiring special protection or management will
be identified. 1leasures needed to restore original or desired
biotic associations will be assessed.

3. Recreational use. The impact on the recreation resource of present
use patterns will be analyzed and user preferences evaluated.
Features of unique and appropriate recreational value will be ident-
ified,

4, DManagement problems and policies. The research data collected will
be evaluated in terms of management policies for zoning of public
use to protect areas of unique scientific value, to maximize edu-
cational and recreational potentials, and to perpetuate or restore
original or desired natural features.

NEEDS

While some aspects of this research will not be completed, it is pro-
posed that the present study be continued for two years and that future
research be projected as necessary after the evaluation of the results.
This will enable completion of the Itasca Park and St. Croix research
projects.

The School of Forestry will continue to provide the salary of the
project leader, Under his supervision graduate studeats will integrate
work on the project with their academic program. They will concentrate
full time on the project during the field season and part time during the
school year and will be hired as half-time research assistants.

Funds are needed to support these part-time research assistants to-
gether with necessary equipment and expenses for each of the two years as
itemized. The avallability of these funds is especially critical to the
continuation of thils research because the federal McIntyre-Stennis funds
which have been the major support for this research in past years will
terminate or be greatly reduced in 1969,

Estimated
Annual Cost 2-year Cost

Research leader (Dr. H. L. Hansen) No charge No charge
6 half-time research assistants @ $3500% $21,000 $42,000
lL.aboratory and computer charges, equipment 3,500 7,000
Transportation and expenses 3,000 6,000
Total $27,500 $55,000

*Estimated salary level - 1969




OTHER SUPPORT

The funds requested above are to enable continuation and extension
of research on the problems discussed. The current research program has
been supported through the School of Forestry by University funds and by
grants and allocations from several federal sources as listed below for
the academic year 1967-68.

University support:

$3,500 for partial salary of Dr. H. L. Hansen as
research project leader.

Federal and State funds (channeled through the liinnesota Agricultural
Experiment Station):

$3,500 - General Agricultural Research

$9,720 - icIntire-Stennis Act funds for research
assistants.

$2,863 - McIntire-Stennis Act funds for transportation,
equipment, and supplies.

The $12,583 of McIntire-Stennis funds will not be available beyond
1968. The availability of the GAR funds for 1968-69 is as yet not re-
solved.

In 1967, at the recommendation of MORRC and the Minnesota Division of
State Parks, the Minnesota State Legislature appropriated $30,960 for the
1967-68 biennium in support of this project.
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THE ECOLOGY AND MANAGEMENT OF STATE PARKS AND RECREATIONAL AREAS
A Progress Report to the Minnesota Regources Commission

Henry L. Hansen, University of Minnesota, School of Forestry

SUMMARY AND RECOMMENDATIONS

The School of Forestry has conducted a program of research on the
ecology and recreational use of Itasca Park for the past six years and
has recently initiated a similar program in St. Croix State Park. It
is proposed that these studies be continued and extended to include an
additional park such as Whitewater where different vegetation and rec-
reational use patterns prevail.

Studies of visitor reactions and patterns of activity indicate that
the natural beauty of the Norway pine stands is a principal attraction in
Itasca Park. Other studies document the total lack of reproduction of
this species and the rate at which it 1is being converted to brush and other
less desirable types.

Research on the aspen type which covers over a third of the total park
area indicates that it is similarly converting to aesthetically low value
species and an increasing preponderance of brush.

Because of this it is recommended that (1) the present pine stands be
protected to prolong their life and that appropriate silviculture be applied
to perpetuate this preferred species, and (2) that treatments be developed
and applied to convert a portion of the aspen type each year to Norway pine
and other preferred conifers to recreate the conditions prevailing in the
Park at the time of its creation.

It i1s recommended that the position of park ecologist be created within
the Division of Parks and Recreation to implement action programs based on
this research and to deal with other pressing problems.

An analysis of activities within Itasca and St. Croix Parks indicates
the great variety of uses they gserve. These may be grouped as recreational,
educational, and research. Similarly, the intensity of use on different
portions of these parks varies from very intensive to almost none. There~
fore, it must be recognized that a zonation of use and a flexibility in
management is necessary. Where possible every park should have a designated
"natural area" on which man's activities are greatly restricted. Conversely
on recreational areas various management activities must be conducted. Funds
are needed to strengthen the planning activities within the Division of Parks
and Recreation and to maké possible the development of master plans to guide
future activities on these two highly important parks as well as others in
the system.

There is urgent need for a vegetation map of St. Croix State Park.
This is needed not only as the basis for research but also for administrative
and management purposes.
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PROJECT HISTORY

The School of Forestry has had a long history of interest in and
research on the problems relating to the use of wilderness, parks, and
recreational areas. The roots of this interest trace back to the period -
from 1907-1909 when forestry students working under the supervision of
Professor E. G. Cheyney in Itasca Park assisted early park authorities in
running boundary lines, laying out roads and trails, and constructing
facilities, and when the University under the leadership of Professor
Samuel B. Green established a field forestry training center in the Park
which has been in continuous existence to the present time,

In post-World War II years studies have been completed or are under-
way on the influence of fires, logging, and other historical events on
the forest; on its natural successional trends, on the interactions of
deer and the forest vegetation, on the patterns of visitor use and their
aesthetic preferences, and on the application of techniques and methods
~ for perpetuating the essential features for which Itasca Park was created.

Support

Until 1967 this research had been supported only by University funds
(Minnesota Agricultural Experiment Station and Graduate School Grants) and
federal sources (McIntire-Stennis Act). In 1967, MORRC (now Minnesota
Natural Resources Commission) provided additional funds to support the
Itasca Park research and to extend it to other state parks.

Scope and Objectives

In general, research has been directed; (1) to identify problems re-
lating particularly to the vegetation as a natural feature and a recrea-
tional resource on parks; (2) to acquire the basic ecological, management,
and other information needed to develop solutions; and (3) to predict the
consequences of various management practices.

Most of the emphasis has been on Itasca State Park where a very con-
siderable mass of research information has been accumulated. It is planned
that with a season of field study in 1969 most of this research can be com-
pleted and a final report prepared for submission.

In 1967 and 1968 similar kinds of studies were initiated at St. Croix
State Park where somewhat different vegetation, recreationidl use patterns,
and other conditions prevail. Studies in this park have been at a recon-
naissance and survey level, and it will require at least two more field
seasons to complete this phase of the project. In 1969 it is hoped that an
extension of the study might be made to include one of the parks, such as
Whitewater, where the forest types are hardwoods and ecologically different
problems are involved.
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REVIEW OF PROGRESS - ITASCA PARK PROJECTS

Forest Ecological Studies

Research under this subproject provides the core of ecological know-
ledge basic to the study. A total of 130 different forest stands scattered
throughout Itasca Park and covering the total range of upland conditions
was examined in the reconnailssance pliase of the study. From these, a rep-
resentative selection of 36 stands was made on which intensive vegetational
and soil data were taken on 264 plots. These 264 plots have been permanently
identified by aluminum plot stakes and photographed so that they can provide
a beginning point from which long term changes can be recorded in future
years. Collection of field data on these plots is complete. Some unit an-
alyses have been completed, and final reports on this phase of the project
will be available in 1969.

Data from these studies makes it possible to describe the character
and features of the different forest types in Itasca Park, to compute the
success of natural regeneration under these types, and to predict the nature
of the future forests.

Forest Types and Condition

In 1965 a report on the Itasca Park Forest was presented to MORRC
containing a list of forest types, their areas, and a breakdown of the
Norway and white pine types by maturity condition. These data are repeated
as Tables 1 and 2 in the Appendix of this report because of theilr signifi-
cance.

It is important to note (Table 1) that the largest type in the Park
is aspen with over 13,000 acres and that the aesthetically preferred Norway
(red) pine occupies less than 6,000 acres in total. Furthermore, the pine
stands are largely mature or overmature, with less than 300 acres of forest
under 100 years of age(Table 2).

Forest Succession

The study of the dynamics of forest succession is not complete, Final
field studies have been made, and the data are in process of final analysis.
Fig. 6 i1s included in the Appendix although it is only provisional. This
figure delineates the channels of natural succession which will be followed
when the present forest stands die or are blown down and if man does not
interfere in any way.

Two predominant and serious trends are apparent. One is the gradual
disappearance of pine, and the other is an increased abundance of brush in
the future forest types. Both trends are natural phenomena and can be
checkéd only by suitable silvicultural procedures. '




Forest Regeneration

The current study documents the complete inadequacy of pine regen-
eration under present pine stands (see Fig. 1, Appendix), aspen-birch
stands (Fig. 2), or northern hardwood stands (Fig. 3). In the present
pine and aspen-birch stands there is a dense shrub canopy averaging over
30,000 stems per acre making regeneration totally impossible under natural.
conditions of ecological succession and in the absence.of fire or manage-
ment assistance. While several species of hardwoods are better able than
pine to compete with this brush canopy, the data indicate that the success
of these species is also limited. In the northern hardwood type (sugar
. maple, basswood, ironwood) these shade tolerant species are more success=
.ful ‘in competing with the brush, and the study indicates that this type
will perpetuate itself easily without man's help.

One reason for the difficulty in regenerating trees in competition
with brush is the generally faster rate of growth of brush sprouts or
suckers. A study was made of the juvenile growth characteristics of the
more common tree and shrub species. The results of this study for white
pine, red maple, and hazel brush are given in Fig. 4. Results of a 10-
year case history study of the patterns of regeneration under an old pine-
balsam fir overstory are given in Fig. 5. In this stand the conifer (pine
and balsam fir) seedlings which were present in 1953 succumbed to the brush
and faster growing hardwoods, with the Norway pine disappearing completely.

Tree Longevity

Information on the longevity of the various tree species obtained by
the use of an increment borer on trees in the sample stands has been sum~
marized in Fig. 6. While occasional trees are found older than these, the
figures in the table are the maximum ages which the species may normally be
expected to reach. Average life expectancy is considerably less than these
ages. For example, while the oldest aspen found on the plots was 112 years
old, most aspen die or are blown down by 80 years. This age information is
needed to predict how long the present Itasca Park stands will last.

Salvage of Dead or Down Pine

The salvage of dead or down trees on Itasca Park is permitted under
regulation by the State Division of Lands and Forestry. Information on the
extent of this salvage 1s given in Tables 5 and 6, and was furnished by the -
Itasca Ranger Station.

The figures do not include any salvage of pulpwood size trees. It
should be noted that only a small fraction of the total of dead trees is
salvaged. Except for occasional large pines which are lightning struck,
blown down, or which die otherwise, there is little economic incentive to
salvage other trees, Therefore, the volumes of trees salvaged is a con-
servative index of the rate at which the old pine stands are deteriorating.

In the 22 years from 1955 to 1968 slightly more than 3 million board
feet have been salvaged. This volume is approximately equivalent to 6000
large virgin Norway pine which have been lost during this period.




Fire History

A very important aspect of the research on this project has led to a
reconstruction of the fire history of the area back to 1650. Table 4 con~-
tains a list of dates of fires which burned somewhere within the present
Itasca Park area. This fire dating has been done by checking fire scars
on old living trees, usually Norway pine. Because these early fires often
created seedbed conditions favorable to the regeneration of Norway pine,
trees of this species often coincide in age with the fire scar dates. Sim-
ilarly, but for different ecological reasons, jack pine and aspen are
typically post-fire species and their ages indicate the occurrence of past
fires. .

Because not every fire was followed by moisture conditions favorable
for tree regeneration, only a fraction of the fires were successfully
followed by such regeneration. The incidence of fire and tree regeneration
and early weather records have been studied to determine the inter-relation~-
ships involved.

Recreational Use Patterns and Preferences

Statistics on visitor use of Itasca Park have been provided by the
Park Manager's office and are given in Table 6. These indicate an in-
creasing number of total visitations more than doubling from 1956 to 1967.
A levelling off or slight downward trend in the numbers of day visitors is
recorded for the last several years. Because of some difficulty in the use
of traffic counters, the exact year this downward trend began is uncertain
but was sometime from 1963 to 1965, During this same period (1956-1967)
the number of campers using campground facilities almost tripled (34,397 in
1956 to 101,428 in 1967). This trend continues upward. Further increase in
park use, especially by campers, puts added strains on facilities, parking
areas, roads, and campground sites. Deterioration of the natural resource
features of the park is now a matter of real concern. Itasca State Park
faces the same problem as exists in some of the mroe popular national parks,
increased use pressures are threatening the very values the parks were
created to protect.

A report of the results of a 1965 study of visitor use preferences con-
ducted as part of this project was made to MORRC in 1967. The relevant con-
clusions of this study were:

1. Of all the attractions in the park, visitors rated '"forest and
natural vegetation'" as the most popular.

2. The most popular leisure time activity for visitors was "sight-
seeing".

3. Visitors rated Norway pine as their first preference of all
vegetational types in the park.

In 1967 a study was made of park visitors' reactions to vistas which
had been created by cutting down the brush at several points along the lake-
shore drive. Visitors' responses were enthusiastically for the vistas and
favored a continuation of the present openings with a moderate expansion of
their area.
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Silvicultural Research - Tne Norway pine and aspen types

The historical and ecological research previously cited has identified
the Norway pine and aspen forest types as 'problem types" in Itasca Park.
The Norway pine is aesthetically preferred above all others by almost all __
park visitors. Because of early logging activities and changed ecological
conditions introduced after the Park was created, this species 1s no longer
regenerating itself, and natural mortality is seriously diminishing its
present abundance,

By contrast aspen, a species which established readily after fires,
logging, and other early disturbances, and which is not eliminated by heavy
deer browsing, is presently the largest type in area in the park. This type
rates low on any beauty-rating scale and is present on several millions of
acres elsewhere in the state,

The major problem in dealing with the forest types of Itasca Park are
thus identified as (1) retaining the present Norway pine trees and forest
stands as long as possible, and (2) converting some of the present aspen
type back to pine as much of it was before the park was created.

Four stands have been set aside in which experimental treatments have
been initiated to accomplish this. These treatments involve singly or in
combination controlled burning, overstory removal, brush control, and seeding.
These are of necessity long term studies and will have to be continued for
at least five more years.

RESEARCH PROGRESS - ST, CROIX STATE PARK

In 1967 studies were initiated at St. Croix Park. Work to this date
has been primarily a survey to determine the range of ecological conditioms,
the nature and condition of the present forest types, and the acquisition
of historic and other information which will help identify the problems and
provide a background for their resolution.

Progress on this work has been slowed by the absence of a vegetational
type map. Such a map is urgently needed not only for the research work but
also for the administration and management of the park.

A total of 127 different stands have been examined to determine the
general nature and condition of the range of forest and soil types. From the
127 stands 31 were selected to represent the range of vegetation and environ-
ment. On these, intensive vegetation and soil data have been collected which
will make possible detailed descriptions of the present vegetation, analysis
of the regeneration patterns, and predictions of successional trends. We are
now in the process of summarizing and analyzing this information.

The study has also identified an area suitable for reservation as a
natural area within the park., It is felt that where possible the state
parks should contain such natural areas on which research dependent on the
exclusion of man's activities can be centered. Such an area will also serve
as a control with which comparisons can be made with disturbed or managed
areas. Negotiations are underway with the Division of Parks and Recreation
in this conmnection.




TABLE 1

Type acreages in Itasca State Park

Forest Type Total Acreage
Aspen 13,268
Norway pine 5,738
Jack pine 1,898
Spruce-balsam _ 1,637
Yarsh and bog 1,563
Northern hardwoods 1,513
White pine 847
Lowland brush 579
Lowland hardwoods 374
Upland brush 370
Tamarack 306
Spruce 201
Lakes 3,114
Fields and roads 205

Total 31,586

From this table it appears that the total area of Horway and white
pine, the forest types of critical importance as a basic attraction
in the Park, is approximately 6,586 acres or less than 20 percent of
the total area., It is also pertinent to note the condition of these
acres devoted to the Norway and white pine types as shown in TABLE 2,

TABLE 2

Area in acres by condition classes

Forest Type Overmaturel/ Mature2/ Youngg/ Total
Norway pine 2537 2508 293 5738
White pine 739 108 - 847

1

E/Trees over 200 years old.
—/Trees 100 to 200 years old.
3/Trees 60 to 100 years old.

These data indicate a serious absence of the younger age classes in
the forest and a disturiting concentration of overmature trees which
cannot be expected to last much more than about 25 years. As these
acres revert to other less desirable forest types such as mixed hard-
woods, brush and balsam, the value of Itasca Park as a tourist at-
traction will suffer greatly unless there is a sufficient acreage of
young pine growth to replace it.

Some idea of the rate at which this old gréwth pine is being lost to .
insects, disease and especially to windthrow is shown in Tz:le 4, '
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Dates of fires as determined from fire scars and other information

Fire
Data

1922
1918
1913
1911
1909
1907
1905
1898
1895
1891
1889
1887
1884
1875
1871

1864

i/

This information is provisional and part of an ongoing research
program. Publication or citation in published documents will not
H. L. Hansen, School of Forestry,

TABLE 3

in Itasca State Parkl/

Years

before

1968
46
50
55
57
59
61
63
70
73
77
79
81
84
93
97

104

.be permitted without consent.

University of lMinnesota.

Fire
Data

1843
1838
1820
1811
1803
1796
1787
1772
1759
1742
1728
1714
1702
1670
1661

1650

Years

before

1968
125
130
148
157
165
172
181
196
209
226
240
254
266
298
307

313




TABLE 4
Summary of volumes of old-growth pine timber sold as salvage of dead

and down trees at Itasca State Park from 1941 to 1968

Period Volumes (bd. ft.)
1941-43 inclusive 470,780
1944-46 " 848,320
1947-49 " 823,880
1950-52 " 1,053,600
1953-55 " 1,224,880
1956-58 " 841,040
1959-61 " 623,690
1962-64 " 483,230
1965-67 n 212,580 =
1968 3]_’000 %

*Dead and dying trees throughout the park only partly salvaged.

ITASCA STATE PARIX VISITOR USE SuiMARYL/

TABLE 5 TABLE 6
Total Day Visitors & Guests Total Campgrounds Guests
1956 - 259,405 1956 - 34,397
1957 - 362,528 1957 - 36,174
1958 - 419,920 1958 - 39,703
1659 - 437,314 1959 - 41,919
1960 - 501,604 1960 - 48,202
1961 - 471,048 1961 - 55,911
1962 - 541,203 1962 - 70,684
1963 - 576,372 1963 - 93,937
%1964 - 365,022 1964 - 87,083
1965 - 608,742 1965 - 79,312
1966 - 502,121 1966 - 90,146
1967 - 520,763 1967 - 101,428

*[kecords indicate counters
were broken down a portion
of year.

1
L/ Figures obtained from the Itasca State Park
Superintendent's office.
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Figure 2
Relative Abundance of Pine and Hardwood

.Seedlings and Shrubs in Aspen-Birch
Stands in Itasca State Park, Minnesota.
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Figure 3

Relative Abundance of Pine and Hardwood
Seedlings and Shrubs in Northern Hardwood
Stands in Itasca State Park, Minnesota.
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Figure 4

Early Growth Rate of White Pine and
Red Maple Seedlings and Hazel in Pine
Stands in Itasca State Park, Minnesota.
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Figure 6

COMPARATIVE LONGEVITIES OF UPLAND FOREST TREE SPECIES .

LTASCA STATE PARK, MINNESOTA

SRECIES A - | | . , o TOTAL AGE
Balsam Fir ‘ - 91
Bigtooth Aspen 94
Red Osk GEEE— 104
Red Miple EEESTT—— 106
I ronwood CEEEr—— 106
Black Ash ‘ 106
Quaking Aspen INEIIINERINIRENES 112
White Spruce  UEMENEEEIECETE— 152
Jeck Pine T — 153
Peper Birch  CENINEEEIEEE— 15'9
Sugar Naple 166
Basswood R — 167
White Pine w 203
Anerican Elm w 226
Red Pine - . ' ' ; ~266
Bur Oak 348

0 ’ 100 . 200 300 E 400
o Longevity i{n years = .

The age figure indicated for the various species represents an estimate of the longevity of the oldest
living specimen observed in sampling thirty-three upland forest stands. = The sample stands were selected
80 as to represent the total range of prevailing ecological conditions. Preliminary age datas were ob-
tained ‘from increment cores extracted from ten inches above the base of the tree. Increment readings
were adjusted by data derived from seedling growth curves to obtain total age of the tree.
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SCHOOL OF FORESTRY - 110 GREEN HALL « ST. PAUL, MINNESOTA 55101
August 11, 1969

To: State Conservation Department, Division of Lands and Forestry:
John Childs William Berndt
Arthur Keenan . R. R. Elliott

Vernon Mlller

~— -

State Conservatlon Department Division of Parks and Recreation:

Milton Krona Joe Ludwig
Waino Kontola Ben Thoma

State Conservation Department, Division of Game and Fish:

Vern Gunvalson Maynard Nelson

University of Minnesota

Donald B. Lawrence William H. Marshall
Vilis Kurmis«” Myron Grafstrom
From: Henry_L. Hansen

Subject: The initiation of vegetatidnal management activities in Itasca State Park.

At the last session of the legislature an appropriation was made to the State Con-
servation Department for the initiation of vegetational management. activities in
Itasca State Park. These are to be oriented to a restoration of the park forest

to more nearly approximate its pre white man condition particularly with reference
to bringing about a conversion of some of the present area of aspen to red pine and
other conifers and to insure their perpetuation.

This action by the legislature was taken as the culmination of a long period of re-
search by the School of Forestry designed to acquire the necessary ecological infor-
mation and to reconstruct the fire and logging history as a gulde to determining

.nwhat management needs exist.

 Responsibility for the expendlture of the funds prov1ded lies with the Division of
Lands and Forestry working in close collaboration with the Division of Parks and
Recreation. Mr. John Childs of the Division of Lands and Forestry in charge of the
project. Dr. Vilis Kurmis who is intimately acquainted with the Park forest and its
ecology has been employed as a consultant to the Conservation Department to advise
and to conduct further studies of the effects of any treatments initiated.

The management of Itasca State Park is the direct or indirect responsibility of a
number of public agencies.” In additionm, many individuals because of their research
or other considerations have a keen interest in the Park. Because of this, Mr.
Childs has asked me, on behalf of the Division of Lands and Forestry, to assemble a
group which would review the general plans being prepared. - We would like to meet at




‘To: State Conservation Department

Div. Lands and Forestry
Div. Parks and Recreation
Div. Game and Fish

" University of Minnesota

From: Henry L. Hansen

Page two -

10:00 a.m. on Wednesday, August 20 in Itasca Park. Assuming that arrangements
can be made through Dr. Marshall, we will meet at the office of the University's
Forestry and Biological Station. In the event this is not possible, you will be
notified as to the change of place.

I hope I have not excluded anyone from this mailing list who should be invited.
With this in mind I have included extra copies of the notice to several of you
who are in a position to know who else should be included. Please distribute
these as you feel appropriate. '

HLH:ee




, PROPOSED HANAGEHENT PROGRAM
FOR THE IIASCA STAIE PARK FORBST - JULY, 1969

In October 1968 the Minnesota Resources Commission proposed that
recommendations made in connection with .the School of Forestry research
report on the ecology and management of the Itasca Park forest be imple-
mented by a plan of action to be funded through the Division of Lands and
Forestry for the State Conservation Department. Funds for. the 1969-71
biennium were made available for this purpose by the legislature._

The attached proposed program ‘was prepared by joint consultation of
the Divisions of Lands and Forestry and Parks and Recreation and the: School
of Forestry.  The activities outlined have been described in rather general

_terms with many of the details left to be developed. The timing of some -
action such as’ burning cannot be projected exactly because of obvious de-

pendence on weather, hazards, and other considerations.

The general objectives background to this management proposals are the
restoration to the extent feasible of the conditions prevailing in the park
before the era of large scale logging. In this connection it is a matter
of rather general knowledge which has been fully documented by research

that the present pine stands occupy only a small portion of the originmal

pine acreage and that even this reduced pine acreage is not being regen- -
erated. By contrast, the acreage of aSpen has greatly increased following
the early’ logging. . .

It is. also recognized that the aesthetic qualities of the. park are a-
major concern to the’ hundreds of thousands of people who visit theé area

. each year. While any steps taken to restore .the early vegetation will re- = -
sult in temporary disturbance of the natural appearance of the treated areas, .

these areas will be selected and treatments timed to minimize such disturb- -
ance as much_as possible and to consider aesthetic objectives.

Treatment Area 1A Lake Alice Trail

A. Treatment objectives

1. To perpetuate white and red pine under and adjacent to the
scattered old pines in portions of this area before they are
- lost as a seed source. These pine represent three of the age
classes present in the park and have been subject to increasing
' _blovdown in the last.10-15 years..

2. ' To convert the predominantly aspen type in much: of this area to -
' a mixture of pine, oak, birch and aspen.. The aspen is in the .

- 80-90 year age class and 18 very decadent. Natural regeneratiow: .
of pine and other. tree species is prevented by a dense shrub
canopy averaging 33, 000 stems per acre pf wﬁich about 77% is
hazel., _ :

3. To test and compare on a management area scale the feasibility
. and effectiveness of burning, logging, ‘herbicides, seeding, and
.planting, alone and in combinationm, :in. attaining these objectivesn
Six permanent tenth-acre plots have already ‘been located in'this
area and a pre-treatment inventory has been taken of the trees,'
shrubs, ‘and . ground cover, :




! . . . i
Proposed treatment schedule - -

‘1. Spray shrubs (2,6-ﬁ + 2,4,5-T mixture) in an area about 50'

wide along each side of Lake Alice trail using a power sprayer
along the trail rather than aerial spraying to eliminate drift
to nearby areas. Time: August 1969 or 1970.

_ 2. Removal of all. aspen south of the trail (about 50 acres). The

scattered birch, oak, and: Ted maple to be ‘left. Slash to be
lopped and scattered :

3. Area south of trail to be burned as soon after the cutting as

it dries enough to burn. A repeat burn may be necessary to get
the area in a plantable condition and to induce natural seeding
in the area near plne seed sources. »

4, Direct seeding of red pine on a selected portion of the area.
Spring 1971 or 1972.

5.. Planting of red pine and white spruce. Hand planting-will be
done at the rate of about 600 trees per acre. Spring 1971 or
1972, o

Treatment Area 1B - Lake Alice Trail

Treatment objectives

Similar to those tested under area 1A except that. logging and burning .

2.

will be excluded from the methods tested. A special objective in this
area is the release of scattered existing white pine regeneration from -

the suppression effects of the heavy brush canopy.

'_Proposed treatment schedule - :
1. Spray ‘shrubs alono LaLe Alice Trail as described in arca 1i

2. Repeat spraying as needed. Lo ’ ' - . ool

Treatment Area;lp —‘North side of Lake Alice Trail

Treatment objectives '
1. Release of red pine and white spruce seedlings planted in 1957

following an experimental cutting of aspen. . Aspen suckers coming
" in after the 1956 cut are seriously suppressing the remaining
seedlings and have caused considerable mortality.-

Proposed Treatment Schedule

1. To be sprayed by helicopter in August 1969 using a 2 4-D and
-2, 4 5- T mixture. ,
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Treatment Area #2 - North'of Squaw Lake Road

‘Treatment objectives

Converaion of the present aspen-birch-oak stand to a pine-spruce—aspen— '
birch-oak stand. This area has a larger component of birch. and oak in °

the present stand than do areas 1A and 1B. These tend to occur in

.clumps and carefully applied treatment can leave existing birch and oak &
reduce the aspen component while reintroducing red pine and white spruce.

Proposed treatment. schedule ,

1. Logging the aapen. Lop and scatter slash

2, Spray the brush and aspen sprouting following logging. :
3. Planting red pine and white spruce.

Treatment: Area #3 - West of Park Drive .

Treatment Objectives

Conversion of the present pure aspen stand to a mixed red pine-white
spruce=aspen mixture., This stand is between 50-60 years old and

" . typical of much of the upland forest west of the main park drive and

which was the last major area to be added to the park in the 1920 8.
Almost no pine :ls present in thie portion of the park : S

. Proposed treatment echedule '
S:Lm:l_lar to _that' »in area #2. .
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Figure 2. Treatment Areas 1B and 1C - Lake Alice Trail
Location: T143N, R35W, Sec. 6, SWx
Size: 7 acres in area 1B, 3 acres in 1A
Cover: old growth white, red, and jack pines
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Figure 3. Treatment Area #2 - Squaw Lake
Location: Tl43N, R36W, Sec. 5, Ek
Size: 40 acres
Cover: Aspen, plus birch and oak
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Figure 4. Treatment Area #3 - West Park Drive
Location: T143N, R36W, Sec. 8, NEX
Size: 18 acres
Cover: Aspen
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A Proposal for Research by the
University of Minnesota School of Forestry
on Research in Vegetation Management in State
Parks and Recreation Areas

It is a matter of common knowledge that the use of national and state
parks and other outdoor recreational areas is increasing at a rate even
exceeding our rate of population increase. This increasing use pressure
makes it urgent that the information needed as a basis for intelligent
management decisions be acquired to prevent the deterioration or loss of the
quality of the resource itself.

In Itasca State Park previous research has documented the need for steps
to be taken to assure the regeneration and perpetuation of the pine stands
which constitute one of the most valuable of the natural and recreational
features of this important park. Because of the wealth of background research
and management experience available in Itasca Park, it was selected as the
area in which a model research plan could be developed for the acquisition of
ecological information needed for management planning in recreational areas.

During the 1969-1971 biennium this research was partly supported by a
$35,000 grant made from the Natural Resources Fund for the biennium. A detailed
report on the progress of this research is appended. In brief the status of
this investigation is as follows:

Itasca State Park: Basic ecological studies have been essentially com-
pleted leading to the identification of the need for obtaining
regeneration of the old stands of red (Norway) and white pines as
the major and critical management problem pertaining to this park.

A program of testing 11 different management techniques on a pilot-
scale basis was instituted with the close cooperation of the Conser-
vation Department. These tests relate to the problems of encouraging
pine regeneration.

St. Croix State Park: The acquisition of necessary background ecological
information was initiated during the current legislative biennium
and is now actively underway.

Maplewood State Park: A small ecological study of the regeneration of
basswood, the most important component of the forest of this park
was initiated and permanent plots established for continued, long
period observation. Assistance was also given to park and forestry
personnel in establishing a hardwocod forest demonstration area in
this park.

Whitewater State Park: Several reconnaissance trips have been made to
this park to explore its suitability as an area for future research
in forest types and recreational use patterns different from those
already studied.
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Research Needs

Itasca State Park: In order to assess the value of the 11 treatments

-already instituted, it will be necessary to continue the observations and data

taking for several years and to summarize and evaluate the responses
analytically. In addition, there are several areas which will require further
study. For example, the recent ban on the use of 2,4,5~T, the most effective
brush controlling silvicide available, has made it necessary to consider other
means of controlling competition to tree seedlings from brush than were
originally planned.

An important aspect of any future study in this park should be the
refinement of the use-zones plan now in initial stages of develcpment.

St. Croix State Park: Ecological studies will be largely completed in
1971. The research data will then be analyzed and the management-treatment
testing phase of the research should be initiated focusing on the problems
as identified by the background research. A unique aspect of the management
treatments which should be tested here is the need for develcping ways by which
a substantial number of deer can be supported in the park with protection of
the young pine seedlings from overbrowsing.

Because of the research experience acquired in Itasca State Park, it

" will be possible to reduce the time needed to initiate management tests and

relate the study to the development of a use-zone plan for this park. It is
visualized that if research is funded through the 1971-73 biennium a management
plan can be developed in that period.

Maplewcod State Park: The study of basswood regeneration should be con-
tinued and an ecological inventory should be taken of the vegetational in
this park.

Whitewater State Park: Because this park is representative of the
vegetation and use patterns prevailing over many of the southeastern Minnesota
parks and the Memorial Hardwcod Forest, it is hoped that research can be ex-
panded into this area. The major objective of this research would be to learn
how to protect and perpetuate the excellent recreational and natural resources
in this part of Minnesota.

Summary of Support Requested for the 1271-73 Biennium

The research st2ff of the School of Forestry would propose to continue
its close cooperation with the Conservation Department in the corduct of
research and its extension into new areas and subjects of special needs as
have been outlined.

General plan and neecds:

l. Terminate the ecological studies in Itasca Park and prepare for th=o
Conservation Department a summary of all pertinent data together wiil.
recommendations for managing the forests stands.
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2. Work with the Conservation Department in testing on a pilot scale
various forest treatments designed to re-establish pine in the park
and keep such research records as are needed. '

3. Complete the ecological studies including a vegetation type map and a
soils study in St. Croix State Park.

4. Initiate together with state park and forestry staff a number of
tests of fencing to prevent deer damage to pine seedlings in both
Itasca and St. Croix parks.

5. 1Initiate studies of the use of large tree transplanters for moving
sapling pine to improve the aesthetics of the park and to move shade
trees to denuded camping and picnicking areas.

6. Expand ecological studies into Whitewater or other state parks where
ecological and visitor use patterns are different from those already
studied.

Funds needed:

Biennium 1971-73

Research leader (Dr. H. L. Hansen) none
Four half-time graduate research assistants ‘ 29,600
Lab and computer charges 2,000
Transportation and expenses 5,000

Total $36,600

It is recommended that the State Division of Forestry be given continued
support ($25,000 for the biennium) to carry out pilot scale tests of pine
regeneration treatments working closely with the School of Forestry and its
research program.

It is also recommended that the State Division of Parks and Recreation
be allotted a special item of $20,000 for the biennium to purchase such equip-
ment and material as is necessary to carry on tests of fencing against deer
and special techniques of transplanting of tree saplings also working closely
with the School of Forastry in the conduct of its rasearch.



A Proposal foxr Research on the Eoologf and lanagewent

of Parks and Recreational Areas

- Benty L. llansen, Professor
College of Forestry:® o =
University of iinnesota ' : '

_ This is a proposal to continue the research currently being supported
uy the Natural Resources Fund. The details of this proposal as well as a
.report of progress during the current biennium have been made and distrib-‘,
uted to members of the dinnesota Resourcas. Cozmission by Vice President
Jenoerg s office, o
Tue nackground of need for the rcsearch proposed lies in the greacly

"incrcaseu demand for rccreatioual areas and facilities and the public's
groainn concern for qualicy in environment and for the protection of the
" natural resources involved.

JWith the passage of time there will of neceseity be a change in em—

pndeis by public agencies, state and federal, from lanc acquisition per se ~

‘to the more intensive manaoement of lands already acquired for recreational
use, This projecc attempts to ant‘cipatc the problems that will need to be .
SolVLd and to develop and initiate managewent golutions. |
The research has 4 main aspects as follows: ‘
1. 'Acquisition of a data base through research on the -
history and ecology of the area, '
2. An inventory of present condicions and situations,
3. 1Idenrification of problems related to the pro=- .
tection of the environnental values and the
uatural resources involved.
_4.. Toe development of manayemznt solutions to these

problems.

1n our researci we started using Itasca Park as a model becaugse we have
had a long history of research and interest in this fine area, We have had
the satisfactiou of carrying the research to its conclusion, namely ‘the =

testiu" of management solutions. We have visuali“ed our role as that of

~




bridging the gap between the basic research process and the management function

on areas administered by'the'Departmént of latural Resources. In this we have
enjoyed the close cooperation of'both the Division of Parks and Recreation and
‘the Div1sion of Lands and Forestry. ' .
In brief, the status of the research under this project is as followsi
1. In Itasca Park the basic studies are essentially complete.
Cn the basis of the data accumulated certain major problems |
nave been 1uentified especially relating to the need for
perpetuating the pine. stands which are disappearing froum the '
' park, A number of treatments are being tested for reg ener-
- ating piuc. Thcse are being tried on a pilot scale by the
;Division of Lands nnd Forestry coonerating with the Division .
of Parks and Recrcation personnel with the College of. Forestry'x:#
4 aiding in wmafntaining recordq end evaluating the results,
This activity is being conducted at the suggestion of the
- !Minnesota Rcsourccs Commission in 1969 and s supported by v
Va $25, UOO item allocated to the Division of Lands and Forestry

. for the current biennium. Ve urge the continued support of

‘this action progran into the coming biennium.

2, In St; Croix Statelxark a similar.project was initiated to

study a differeut‘éet'of vegetation and recreational use

patterns.- We feel the necessary background of research data
can be obt aznOd during the projected. biencium and that tests .
of managemcnt rcLOmmendations can then be. 1nitiated as in-

'Itasca'Park.

‘3. ' In Maplewood Park neer'the'prairie 1n the Pelican Rapids‘aree'

a small'project'was.initinted to study the regeneration of
- basswood and other opecies in that area,. We are also assisting
the Division of Parks and Recrecation and the Division of Lands -
. and TForestry in setting -up a demonstration forestry areé for
use by park visitors and local groups ‘as- a3 field laboratory

for educational purposes.

by w uduld like to extend our research to another urea such as

Whitewater Park where the vegetation of the area is either broadQI'\._'w

leaf forest or orairie anc“where visitor use patterns differ from

those in the northern parks.
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Progress Raport
Tha Ecology end Managoment of Fezest Bacreational Areas Projsaet

School of Foresizy, Uaiversity of !dnnesota
January 1S, 1970

In consultstion with stats fowestry aend park perscmnsl a tentative
menagemsnt progran vas dovaloped fer field testing a number of silvi~
eultural treatmants $o ragenerats pine in Itosca 8State Park. Coples
of this propesed progran wore distributed to representstives of the
Mionesota (unservatica Dopartueat and the Umiversity of Mioneseta,

Threo areas suitable for silvicultural treatssuts to induce pins ro-
goneration were selactsd in tha pavk im July 1969, The fourth areas,
2a old grouwth jack pine stand raar tho oast and of the Two Jpat Trall,
vas added in Novambar 1949,

Pre~treatment inventory data oa tress, roproductica, shrubs, saud growmnd
covar were collactad on 24 asts of plots in the proposed treatrent
arcas, omcept the later oddsd old growth jack pine stend. Tres plots
vere permsnently cotablished. A drisf soil oxamination wes mads cm
esch vegatatiocn study plot end soll samplos were collacted.

Lake Alfce Irail Trocatosas Ares l-A (ces wap in Proposad Mmnagomsat
Progrem - July 1989) vas suddivided into two parts. The vestemn
porvtica of this sres with extansive scatlaring of old red and white
pines, ves sct aside for buzniag. In tho cestsya pertica of the ares,
aopon cutting ves initisted in HBovesber 1969, This will be followed

by eite praparetion (volling) and plenting of red pime zud vhite sprueo.

An aspen otend eut onparimsntally fa 1936 (area 1-C) and about two
acyes in size, wes plonged 29 rod pine and vhito spruce fa 1957 amd
givea an herbicids treeteent o August 1969 to rulesse the suppressad
conifer seodiings fyom the danse ovarstoxry of aspoa suckers.

Tvo aspea stands (about five serss sach) east of Hwys, 31 and 71 wers
included in the trecatmomt srecs. Those gtands ware selacted for the
1968 vesasrch project and pre~troated by cutting aspen in 1968-69,

Ga these tvo sTaas pre~ploating eits praperatiocn ves carriad outs

(a) bardieide treatuznt - Angust 1969 and (d) rolliag - Catober 1969,
Plonting ved pine plup white cprucs is plamned in those two areas ia

Discucsions of selsctad sreus aad proposed silvicultural treatusats
vere held at Itasca Forestry snd Biolsgical Statiom on August 20, 1969
and i=.the Conservetica Department, Sg. Peul on December 17, 1969 with
participatica of representatives froa Parks and Becreaticn, Lands end
Forestry, aad the University of NMimnesota.

Ca the basis of thess discussions sowe modificatfons of the proposed
plan are being coasidered.




Progress Report on Activities during 1969-70 in Itasdé State Park under

the Project "The Ecology and Management of Forest Recreational Areas"

School of Férestry, University of Minnesota’

December 1, 1970

This project is supported by a fund of $25,000 allocated to the
Minnesota State Coaservation Department for the 1969-71 biennium to test
various methods for perpetuating pine stands in Ttasca State Park. The
Schoul of Forestry cooperates and assists with this project under the

erms of a Memoraudum of Agreement of July 7, 1969.

The following is a brief report of the accomplishments during 1969-71
listed by the varlous treatment areas., These areas are numbeved and located
on the attached map.

Lake Alice Trail treatment area (l).

The eastern portion of this area (34 acres) was planted with 21,000
Norway pine 3:0 and 2,800 white spruce 3:0 seedlings in Maw, 1970 after
cutting the aspen in the winter of 1969-70 and mechanically rolling the
area in March, 1970. A deer exclosure of about 2 acres was fenced to
determine the effect of deer browsing on planted seedlings and other veg-
etation. Permanent plots were established to compare seedling survival,
siirub resprouting, and aspen suckering.-

The western portion of this area (26 acres) with scattered cld Norway
and whité pine will be burmed after cutting the aspen-as soon as favorable
weather conditions will permit to,test the possibllity of getting natural
pine regeneration.

Aspen convérsion areas east of Hwy. 200 (2A) and Hwy. 71 (2B).

The area east of Hwy. 200 (about 6 acres) was planted with 4,000 Norway
pine 3:0 and 1,000 white spruce 3:0 seedlings. The area east of lwy. 71 was
planted with 4,000 Norway pine 3:0 and 700 white spruce 3:0 seedlings. Site
preparation had been made by cutting the aspen in 1968-69, by herbicide treat-
ment in August 1969, and by mechanical rolling in October 196Y. Twenty per-
manent plots in each area were established to assess seedling survival and
hardwood recovery.

Two Spot Trail burn area (3).

An old growth jack pine stand with some Norway and white pines and with
a portion of adjacent aspen-birch forest (about 30 acres) was selected for
burning. Fire lines were made around the area and pre-burn vegetation data
collected in July, 1970, Three unsuccessful attempts at prescribed burning
were made in the summer of 1970. The area will be burned in 1971 as weather
conditions permit.




The 19536 aspen conversion area (4).

An aspen stand of about 2 acres (north of Lake Alice Trail) which had
been cut in 1956 and planted to Norway pine, jack pine, and white spruce in
the spring of 1957, was given an herbicide treatmeunt in August 1969 to re-
lease the suppressed conifer seedlings from the dense overstory of aspen
suckers. This treatment resulted in only a partial kill of the aspen.
kKelease of conifers was completed by cutting the remaining aspen suckgrs
in July, 1970,

The 1946 park entrance Norway pine plantation (3).

This plantation had been established in 1646 following a small fire
east of the main park entrance. Suppressed and crowded Norwav pines were
released by cutting overtopping aspen and some badlv leaning Norway pine
in June, 1970,

Uld CCC pine-spruce plantation (6).

At the suggestion of the Park Naturalist this plantation (1937-40) was
delineated as one in which the results of various forest stand treatments
could be observed by park visitors and compared with untreated conditions.
Suppressed Norway pines were released by removing overtopping aspen in part
of the plantation in June, 1970. Pure Norway pine and a mixture of Norway
pine and white spruce stands (about one acre each) were selected and de-
lineated October, 1970 and thinning, pruning, and cleaning activities com-
pleted in November. A foot trail is planned to guide park visitors through
treated and untreated portions of the plantatioun as well as the adjacent
forest.

Squaw Lake aspen conversion area (7).

Treatments in this area have been delayed because the poor pulpwood
market situation precluded the disposition of any trees cut in the area.

Controlled burning sites.

Exploration was conducted in the summer of 1970 to locate potential
burn areas in the park. This was done in consultation with Itasca Park
and Division of Lands and Foréstry personnel and considering a number of
suggestions made by others strongly interested. in the use of fire as a
management tool in the park. Accessibility of the areas and establishment
of firebreaks are factors being considered as well as the nature of the
forest vegetation itself.

Itasca Park use zonation plan.

As a result of the research conducted in Itasca Park it is apparent
that there are various ecological conditions as well as several levels of
use intensity which are prevalent and proper in different parts of the park.
In addition, because of tihe multiple uses being made of the park (camping,
hiking, nature interpretation, picnicking, etc.) it is necessary to recog-




kinds of management activities appropriate for dirferent parts

secordingly, a map was prepared delineating four Jevels of use intensity
and dilineating such use-zones within the park. These lfovels were described
ad related to the kinds of management activities considered appropriate.
fhis pian was furtner discussed with the Natural and Scientific Area Advisory
Comenl btee and a mors cetailed plan was developed and recoumended to the
Divisicn of Parks aun. Recreation for their consideration.




Progress Report on Activities during 1971-72 in Itasca and St. Croix
State Parks under the Project "The Ecology and Management

of Forest Recreational Areas'

Dr. Henry L. Hansen, Project Leader
Dr. Vilis Kurmis, Field Supervisor

College of Forestry, University of Minnesota

June 8, 1972

" This project is supported in part by a fund of $25,000 allocated to the
Minnesota Department of Natural Resources and administered by the Division
of Lands and Forestry in cooperation with the Division of Parks and Recreation.
The College of Forestry cooperates and assists primarily by conducting research
on the problems involved, by recommending vegetational management procedures,
and by maintaining detailed records that will help evaluate the results of
the vegetational treatments being tested. A fund of $5,400 is made available
annually to the College of Forestry from the $25,000 to help support this act-
ivity. The conduct of the work at Itasca Park including tree planting, seed-
ing, burning, logging, spraying, and other related treatments are done under
the supervision of Mr. Vernon Miller, District Forester under the Bemidji Area
office, coordinating with Mr. Waino Kontola, Itasca Park Manager. Activity at
St. Croix State Park up to the present has consisted entirely of research by
the College of Forestry with the cooperation of Mr. Norman Reitan, Park Manager.
During the coming vear management related activities will be undertaken which
will also involve appropriate personnel of the Division of Lands and Forestry.

~ An extension of the Memorandum of Agreement originally made July 1, 1969,
has been consumated providing for a continuation of this cooperative arrange-
ment until July 1, 1973. ¢

The College of Forestry considers this project to be an excellent example
of how basic ecological research information can be translated into an active
management program. We value this working arrangement with the Department of

. Natural Resources and the Divisions of Lands and Forestry and Parks and Recrea-

tion and look forward to its. continuation.

Itasca State Park

Following is a brief report of the accomplishments during .1971 and the
first part of 1972 listed by the various areas. The initial work in several of
these areas was covered in the progress report of-December 1, 1970. These areas
are numbered as in the previous report and, with the additional treatment areas,
are shown on the attached map. '




Lagoon area (referred to as Lake Alice Trail area in previous reports) (1)

The eastern portion of this area (34 acres) was planted with Norway pine
and white spruce in May 1970. Aspen .had previously been cut from the area in
the winter of 1969-70. 1In this area Norway pine seedlings suffered heavily -
from the exceptionally dry summer in 1970, extensive deer browse, and aspen
suckering. Survival counts and estimates on deer damage to pine seedlings were
made in April 1971 and May 1972, and the competing vegetation such as hardwood
reproduction, shrubs, and herbs were evaluated on permanently established plots
in July 1971. Aspen suckers were sprayed with 2, 4-D in August 1971. About 1000
white spruce seedlings were planted in the area by forestrv students in Septem-
ber 1971. 1In Mav 1972, an additional 22,000 Norway pine, 8,000 jack pine, and
1,000 white spruce seedlings were planted in the area to fill in where seedlings
had died or were browsed. The planting stock was obtained from the Badoura
Nursery using seed collected from local Itabca Park sources.

The western portion of this area (26 acres) with scattered old Norway and
white pine was burned on May 17, 1972 after cutting the aspen in 1970-71. Seed-
ing of Norway pine (7 1lbs.) and jack pine (3 1lbs.) is planned in- the burned
area to supplement natural seeding from the old growth pines.

Aspen conversion areas east of Hwy. 200 (2A) and Hwy. 71 (2B).

These areas (each 6 acres in size) were planted with Norway pine and white
"spruce on May 1970 after cutting the aspen in 1968-69 and preparing site by
herbicide treatment and mechanical rolling to reduce aspen suckering. Survival
counts of planted seedlings in April 1971 and May 1972 indicated that drought
and deer damage was less in these areas, especiaily in the area east of Hwy. 71
which is farther away from conifer cover used by deer in the winter, than in the
Lake Alice treatment area. Competing hardwood, shrub and herb growth was also
evaluated on permanently established plots in July 1971. An additional 3,000
and 1,000 Norway pine seedlings were planted in areas east of Hwy. 200 and Hwy.
71 in May 1972, respectively.

Two Spot Trail burn area (3).
\

An old growth jack pine stand with some Norway and white pines and with a
portion of adjacent aspen-birch forest (about 30 acres) was burned in May 1971.
Preburn vegetative conditions had been recorded in plots established in 1970,
The data collected in the burn area in July 1971 shows the elimination of shrub
aerial stems, however, resprouting is vigorous. Jack pine reproduction was not
initiated in appreciable numbers. Repeated burning is planned for 1973. The
primary objective on this area is to test the possibilities for reestablishing
pine stands by using repeated burns and supplementing natural seeding by sowing.
pine seeds collected from local sources.

The 1956 aspen conversion area (4).

. An aspen stand of about 2 acres in size was clearcut in 1956 and planted to
Norway pine, jack pine, and white spruce in the spring of 1957. The planted
conifers were released from aspen competition in 1969-70. Measurements on Nor-
way pine and white spruce response to the removal of aspen suckers will be car-
ried out in late summer 1972 and 1973. Detailed records have been kept of the.




. treatments and vegetational changes on this area for the lé-year perlod involved.
This test area has demonstrated that it is possible to restore the early pine
stands in the park.

The 1946 park entrance Norway pine plantation (5).
Work is completed in this area and 1s additional proof that pine stands
can be re-established in Itasca Park given proper cultural treatment.

01d CCC pine-spruce plantation (6).

The work in establishing a forestry demonstration area for park visitors was
completed in 1971. This was done at the request of Mr. Ben Thoma, Park Natural-
ist. The planned foot trail was established with stations at different parts of
the treated and untreated portions of the plantation. Written explanations were
provided to the visitors for each station. A complete report on this demonstra-
tion area project was prepared by Dr. Vilis Kurmis and copies submitted to Park
Naturalist, Ben Thoma, District Forester, Vernon Miller, and Park Manager, Waino
Kontola.

Squaw Lake aspen conversion area I (7).

The area east of Squaw Lake (15 acres) was planted with 15,000 Norway pine,
2,000 jack pine, 'and 1,000 white spruce seedlings in May 1972 after cutting the
aspen in the winter of 1971-72 and mechanically rolling the area in February
1972. "Patches of paper birch and-oak in the morthern porticn of-the area were
left uncut to provide variety in the future stand composition for aesthetic pur-
poses. :

The northern portion (2 acres) of an adjacent aspen cutting area (1967-68)
was planted with 2,000 Norway pine and 1,000 jack pine seedlings in May 1972
after spraying the aspen suckers and shrubs in August 1970. The southern por-
tion of this area (6 acres in total) was used for erperlmental purposes in the
past years.

Squaw Lake aspen conversion area IT (8).

An area (about 40 acres) between the above mentioned 15-acre treatment area
and Squaw Lake is being prepared for conversion to pine. ‘The aspen overstory
will be removed and the slash allowed to dry to provide a hot enough fire to
help kill resulting aspen suckers. Repeated burn, if needed, is planned in this -
area preceding pine planting. ' A

0ld Bemidji Road jack pine area (9).

The area west of Hwy. 200 (3 acres) was planted with 2,000 Norway pine in
May 1971 after cutting the old growth jack pine in February 1971, mechanically
rolling and burning the slash in March and April 1971. 1In May 1972, the plan-
tation was filled in with an additional 500 Norway pine and 500 jack pine seed-
lings. This plantation may serve as the source of Norway pine transplants in
later years for transplanting large stock using the Vermeer or' other tree mov-
ers.



Aspen survey in Itasca Park.

This survey was made to determine the range of site vafiagion on which aspen-
is present in this area, its association with other speciesx_ége'range, reprod-
uction conditions, and successional stages. This type of data will help to clas-
sify aspen sites and give better understanding about their ecological relation-
ships and possibilities for conversion to pine with the least interference to
natural conditions. Results of this survey will be nresented in an aspen sym-
posium to be held in Duluth in August 1972.

Controlled burning sites.

An area west of Squaw Lake (about 200 acres) consisting of.jack pine and "
aspen types is considered and has been given a recomnaissance survey for burn-
ing. Partial cutting of jack pine and aspen is planned to increase the fuel on
the ground. This burn will be coupled with a basic study of nutrient movements
in litter and surface mineral soil layers of forest ecosystems and the influence
on eutrophication of adjacent lakes and ponds.

. ‘ -

St. Croix State Park

Basic studies of the ecology of this park were initiated by a reconnais-
sance -survey of the forest stands in 1967. Subsequently permanent plots were
-established on 31 selected forest stands characterizing the range of ecological
conditions within the park. :.Intensive studies were made of the vegetation and

soils in these forest stands.

Tree plantings‘made in the park in the spring of 1968 have ‘been examined
annually by Mr. Fedkenheuer of the College of Forestry to evhluate mortality
and deer browse effects.

~

Because of-the importance of the deer herd as a park attraction and the
‘relationship to pine ;egeneration of excessive deer browsing, a study of the
use of various forest stands in winter conditions was made in 1970. Further
data were collected in 1972. The results of the 1970 study and an evaluation
of their 51gn1f1cance to the management of the park vegetatlon is contained in
Minnesota ‘Forestry Research Notes No. 223,

During 1971 a reconnaissance of several areas was madexﬁb determine their
suitability for testing the use of burning to prepare sites for restoring Nor-
way pine stands to the park. -Two areas were selected and plots were establish-
ed on which the present vegetative conditions have been documénted. Arrangements
will be made with forestry and park personnel for burning these areas during the
coming year.




‘ The followingipublications have been prepared in connection with research
conducted in Itasca and St. Croix State Parks by the College of Forestry support-
ed in part by funds from the Minnesota Resources Commission: -

Fedkenheuer, A. W. and H. L. Hansen. 1971. Winter Cover Type Use by White-
tailed deer (Odocoileus virginianus) in St. Croix State Park, Minnesota.
Minnesota Forestry Research Notes No. 223. 4 pp.

Frissell, Sidney S., Jr. 1968. A Fire Chronology for Itasca State Park Minn-
esota. Minnesota Forestry Research Notes No. 196. 2 pp.

Hansen, H. L. 1967 ) Ecological and Silvicultural Research on Forest Recreation—t
al Areas. Minnesota Science 23(3):42-43. - . ~

Hansen, H. L. 1969. Our Parks in Profile and Ecology as our Management Guide.
Conservation Volunteer. pp. 36-45.

Hansen, H. L. and A. C. Hodson. 1968. Tree Suppression and Prediction of Mor-
- tality in an Aspen Stand in Itasca State Park. Minnesota Forestry Research
Notes No. 198. 4 pp. '

Hansen, H. L. and V. Kurmis. 1972. Natural Succession of Aspen.Stands in North-
central Minnesota. Aspen Symposium in Duluth (1972) U.S.D.A. For. Serv., .-
North Central For" Exp.:Sta. (In press) EN R T

Klukas R. W and D
- Park Visitors.

:al of Forestry} . PP- 18-21

Kurmis, V., A Fedkenheuer,f Grafstrom and R A Hesse.z 1970 _
tion- and. Shrubs 1in Relation ‘to. Stand and Site - Conditions in St..Croix ‘State’
Park Minnesota.; Minnesota Forestry Research Notes No. 217 4 pp. booEE

'-Kurmis, V. and" H. L Hansen.: 1969 ‘ Occurrence and.Distribution:of Pine'Reprodftf Fo
uction in Itasca State Park Minnesota. Minnesota Forestry Research Notes
No.. 210. : 4 pp., o ' '

Kurmis,. V. and H. L Hansen. 1969._ Reproduction Characteristics of Upland '
Forest Communities in Itasca State Park, Minnesota. Minnesota Forestry -
Research Notes No 209.\ 4 pp.g..' Lo

1Kurmis,. . D D Ness and H. L Hansen. 1970. Charactetistics of Forest Stands-"f
" in Relation to Edaphic Conditions in St. Croix State Park,’ Minnesota. \Minn—f;;'r
esota Forestry Notes" No._216 4 PP- BT

Kurmis, V. and H. L Hansen.z 1972 " Pine Repreoduction in Itasca State Park, Min-
nesota: - An Analysis ‘in: Mnisture-Nutrient Coordinates. J. Minnesota Acad.
Sci. (In press);“ o - S T

'Potton J. E., H L;-Hansen-and L. C. Merriam, Jr.' 1568;' Visitor’Reactionsfto-
) . Vista Clearings in Itasc State Park Minnesota.' Minnesota Forestry Research
RN Notes No.> 197.,.4 pp.u" e - I T N A T =




West, P. C., L. C. Merriam, Jr. and H. L. Hansen. 1968. An Exploratory Study
of Selected Attitudes and Perceptions of Itasca State Park Users. Minnesota
Forestry Research Notes No. 188. 4 pp.
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The Ecology and Management of State
Parks and Recreational Areas 1/

A Report on the Progress of Research Conducted by the
University of HMinnesota School of Forestry Cooperatively
with the Minnesota State Conservation Department 1969-71.

Studies under this project are underway in Itasca, St. Croix, and Maple-
wood State Parks and have been made possible through state funds from the
Natural Resources Act 2/.

Results of the ecological studies in Itasca Park indicate that the highly
prized old growth red (Norway) pine stands that are lost through blowdown and
other factors related to their great age are not being replaced by young pine.
As a result of these studies the School of Forestry is cooperating with the
Conservation Department in the pilot scale testing of various management tech-
niques to regenerate these pine stands 3/.

Itasca State Park

During the previous (1967-69) biennium research on the basic ecology of
the forests in this park demonstrated clearly that:

(1) The pre-settlement forests of this area had considerably
more white pine and red pine than is now present.

(2) There is an almost complete absence of young pine in the
park to replace the old pine stands which are being lost
by old age and windthrow.

(3) The failure of pine to regenerate is related to natural’
ecological succession from pine to hardwood species in the
absence of fire or other major disturbance, to the heavy
browsing by deer particularly before the park was opened to
hunting in 1945, and to the suppression of pine seedlings by
the dense brush canopies now present in these forest stands.

(4) Former pine stands have been replaced in large measure by
aspen, a species with relatively low aesthetic appeal and one
which dominates several millions of acres elsewhere in Minnesota.

(5) Based on the trends of ecological succession of most of the
upland forest stands in the park, the present old growth pine
stands will not be replaced by young pine when they die and
much of the present aspen acreage is dying.

1/ Prepared by Dr. H. L. Hansen, Research Project Leader, School of Forestry,
Univ. of Minn., St. Paul.

2/ An appropriation of $35,000 was made by the 1969 State Legislature to the

- School of Forestry for the biennium to conduct this research. Because of
the long term character of the project, its completion is dependent on
continued state support.

3/ The 1969 State Legislature appropriated $25,000 for the biennium to the
Conservation Department for these management tests. The School of Forestry
is assisting in the research and record keeping aspects of this project. )
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Because of the above, it is felt that the major vegetational management
problem centers on the coversion of some of the present aspen acreage back
to its pre-settlement pine composition. Accordingly, pilot scale testing of
a number of stand conversion methods was bequn under this project as follows:

1. Clearcutting the aspen overstory trees, mechanically rolling the
area to reduce the slash, followed by hand planting about 500
trees per acre of white spruce and red pine.

2. Precutting, rolling, and planting as in (1) followed by controlling
competition from aspen suckers and brush arising after planting by

spraying with herbicides.

3. Planting white spruce and red pine under the shade of existing aspen
overstory.

4. Seeding in prepared seed spots using white spruce and red pine seed
under aspen overstory trees.

5. Burning under controlled conditions areas within natural seeding
distance of old pine trees.

6. Seeding of burned areas using red pine and white pine seed.

7. Logging aspen followed by controlled burning to reduce the slash and
to prepare a seedbed for the seeding of white spruce and red pine.

8. Spraying brush with herbicides prior to logging the overstory trees
and planting with white spruce and red pine.

9. Treatment (8) followed by a second spraying to reduce competition
from aspen suckers and brush several years after the tree planting.

10. The use of electric shock fencing on several of the above treatment
areas to minimize deer browsing of the tree seedlings. !
\

11. The use of conventional fencing to minimize deer browsing.

Of the above listed treatments (1), (2), (3), (4), (8), and (9) have
been initiated. In addition, (5), (6), (7), (10), and (1ll1l) are expected to
be initiated during the current year (1970). The use of prescribed burning
is contingent upon favorable weather conditions. Areas have been selected,
firebreaks established, and pre-burning vegetation inventories have been
made so that burning can proceed as conditions permit.

In order to carry out the 11 kinds of vegetational management procedures,
7 separate areas have been selected varying in size from about 5 to 50 acres.

Most of the planting, spraying, logging, and other mechanical treatment
has been done under the direct supervision of Mr. Vernon Miller of the State
Division of Lands and Forestry at Itasca Park and with the cooperation of Mr.
Waino Kontola of the State Division of Parks and Recreation at Itasca Park.

The prescribed burns will also be made under this arrangement. The Division
of Lands and Forestry was funded by the 1969 legislature upon recommendation
of the Minnesota Resources Commission to cooperate in carrying out these tests.
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During the biennium discussions of the nature, progress, and results of
the studies have been held with Conservation Department staff and University
researchers and with the advisory committee on Natural and Scientific Areas.
In addition, some of the research findings have been reported to the Minnesota
Council on State Parks and to the Minnesota Academy of Science. An official
report of earlier findings was made to the Minnesota Resources Commission in
October, 1968.

One of the results of this research has been the development of a tenta-
tive plan of use zoning for Itasca Park prepared in discussions with Conser-
vation Department staff. This plan defines and delineates four zones in which
differing levels of use intensity are permitted and appropriate management
activities related to them. These patterns of zonation are currently being
considered for more detailed definition.

St. Croix State Park

Research in this park was initiated later than in Itasca Park, and the
primary emphasis is still on acquiring the basic ecological information to-
gether with some visitor use data upon which management recommendations can
be made later. St. Croix Park was selected because it is a major state park
in which both the vegetation and the visitor use patterns differ from those
in Itasca Park.

Because St. Croix Park does not have either a vegetation or a soils map,
both of which are needed as a basis for ecological studies, considerable time
has been spent on acquiring vegetation and soil information. These studies
are still underway. To date, information has been obtained on these features
from an examination of 130 forest stands representative of the total range of
conditions in the park.

Because deer are both an important recreational resource and a threat to
young pine on which they browse in the winter, a study was made of where deer
concentrate when snow covers the ground. Two airplane surveys and several
road and trail surveys by truck and snowmobile were made in March and April
of 1970. These surveys revealed that the deer concentrated almost exclusively
in coniferous stands and in those portions of the park where such stands occur.

In 1968 trial plantings were made by park and forest personnel in an
attempt to improve the aesthetics of the entrance area in the park. The success
of the plantings has been assessed by the research crew, and it is obvious
that they have been almost decimated by deer browsing.

Information collected in the study of the vegetation in the park led to
the establishment in 1969 of the first "Natural Area" to be created under the
provisions of the legislative authorization of a state natural area system in
1969.

During the summer of 1969 a study of visitor use of this park was conducted.
This provided data on the visitors using the park, where they came from, what
they were interested in doing, how long they stayed, what parts of the park
they used, and much other information needed for management decisions and
planning. These data are now being summarized and will be reviewed with staff
of the State Department of Parks and Recreation.




Maplewood State Park

This park is located in the transitional zone between the forest and the
prairie and is of special ecological interest. It contains some well pre-
served stands of northern hardwood forest with sugar maples, basswood, oaks,
and ironwood in close proximity to prairie vegetation. It has a different
pattern of use from Itasca Park.

Because basswood is an important constituent of the forest of this area
and because little is known of its juvenile life stages, and of factors
affecting its regeneration, a set of permanent plots was established on which
annual records are being kept of the germination and development of tree
seedlings under a variety of conditions. This is being done together with the
State Division of Lands and Forestry, Park Rapids Supervisor's Office.

The School of Forestry assisted the Division of Lands and Forestry and
the Division of Parks and Recreation in setting aside of a tract of 40 acres
within the park as a hardwood demonstration area and helped plan a series of
appropriate treatments which could be used to demonstrate how such stands
could best be managed on private farm lands in this area.

Whitewater State Park

A reconnaissance survey was made of this park in Winona County anticipating
that more detailed studies could be initiated during the coming biennium
(1971-73). The Whitewater Park forest is representative of the forest that
occurs on much of southeastern Minnesota where several other parks and the
Memorial Hardwood Forest occur. Any ecological and management information
obtained from research in this park can have wide application to these other
areas. It is hoped that research funds can be made available for this purpose
for the 1971-73 biennium.
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A Proposal for an Experimental Burmn

in Itasca State Park

Beginning with the research of Mr. Clifford Ahlgren in early 1950's
at theAQuetico-Superior Wilderness Research‘Center increasing interest
has been given to the use of controlled or prescribed burning to attain
various forest management objectives. Since that time a considerable
amount of research and experience derived information has accumulated deal-
ing with the techniques of conducting such fires, the conditions necessary
for successful burning, and the effects of fire ecologically. However,
much'remains to be learned about the effects of fire on specific forest
stands, on the nutrient cycling in fores; ecosystems, and on the general
effects on watersheds and lake eutrophication processes.'

At the recommendation of the Minnesota Resources Commission the De-
partment of Natural Resources has been allocated funds for the perpetua-
tion of pine and for the restoration of forest conditions of pre white-
man times in Itasca Park. The College of Forestry has been commissioned
to cooperate with the Department of Natural Resources in the research
and record keeping aspects of this project. In this connection and relative
to the current proposal a number of projects have been underway at Itasca
Park during the past several yearé including an experimental burn of
about 30 acres on the Two Spot Trail in 1971 and another burn of 26 acres
near the sewage lagoon in May 1972.

An additional burn is now proposed in the northwest corner of the park.

The primary purpose of this burn would be consistent with the purposes of

the MRC to encourage the restoration of pine types in Itasca Park. The



jack pine type now occupies only about 1800 of the 32,000 acres in the park.
There is ample evidence that ﬁhe park area had a considerably greater jack
pine acreage in pre park years. This fire dependent species is definitely
disappeafing in the absence of wild forest fires.

The area pfoposed for burning contains a substantial acreage of the
jack pine type. It is composed of old decadent jack pine suffering heavy
attrition by wind damage. The burn area would include this stand and
attempt to regenerate it by running a fire through it of sufficient in-
tensity to open the cones for reseeding in the natural process. Some pre
cutting would be done to provide a slash fuel supply to insure a hot enough
fire. Supplemental seeding woulﬁ be done if and where needed to ensure
regeneration.

The proposed project‘has been discussed with and the area visited by
forestry and park personnel most closely involved with Itasca Park who
have indicated their support and willingness to cooperate. Because of the
unique opportunities which such a burn would provide for research on the
effects of forest fires oﬁ watersheds, water quality, and lake eutrophi-
cation processes, the College of Forestry would invite the research coop-
eration of other environmental specialists especially those in soil and
water related areas.

Following is a description of the proposal:

1. Objectives:

a. To test the use of fire with and without supplemental

measures to regenerate jack and red pines.

b. To study the effects of forest fires on the flow of

nutrients in forest litter and in mineral soils.

c. To study the general effects of forest fires on water-

sheds and on the eutrophication of ponds and lakes.

SRS




The area: Approximately 200 acres in sections 5 and 6, T143N,
R36W, west of Squaw Lake (see attached map). Several forest cover
types occur in this area including aspen stands of several den-
sities and w;th varying understories, old growth jack pine stands,
and upland and lowland brush t?pes.

Drainage from the area is primarily via two intermittent
streams to Squaw Lake. These provide many micro and macro relief
conditions in which nutrient movements éan be studied in relation
to watersheds and lakes.

Research outline. Following are the general steps planned in a
time sequence:

AY

a. Reconnaissance of the area to determine fireline loc-
‘ations which will include the desired types and site
conditions. This has alreadj been done. The avail-
ability of water for fire fighting and the accessibility

for fire fighting equipment has also been considered.

b. The area will be sampled by permanent plots so as to
document its preburned condition as a reference point

for future studies.

c. Portions of the area will be partially pre-logged to
provide sufficient fuel on the ground to insure a fire
of sufficient intensity to open jack pine cones and to

kill the brush as much as possible.
d. After the slash has dried, the area will be burned.

e.  Supplemental seeding using jack and red bine seed of
local origin and where needed will be made on select-

ed areas.

f. Using the permanent plots, lysimeters, and equipment
for sampling the soil and water the effects of the fire

will be followed and documented.

‘g. The documentation will be continued long enough to assess

the full effects and responses to the fire.

- 3 -
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The following changes or additions are made to the research outline (item 3) in

" A Proposal for an Experimental Burn in Itasca State Park."

1. Some pre-burn experimental data were obtained from the area in the 1972

field season. From an initial selection of 15 possible sample sites,
6 were finally selected representing the following cover types:

red pine

jack pine (2 stands of different densitles)

lowland hardwood

upland hardwood (aspen, birch, some oak)

Sampling was conducted at intervals during the summer to determine
seasonal variations as follows:

Terrestrial Sampling

4. Through fall (quantity and concentration of nitrate, ammonium,
ortho phosphate; total P, K, Mg, ln, Ca, Bo, Ca, Fe, Na, Mo,
Al, Zn) sampled on a monthly basis.

b. Total litter accumulation - to be determined annually and
analyzed for the 12 elements in (a). Collected monthly.

c. Litter leachate (quantity and analysis for items in (a)).

d. Extractable organic soil items (a) using soil columns removed
on a monthly basis.

e. Precipitation. Collected monthly from 5 sampling points in
open areas within the tract. Analyzed for items in (a).

Stream Sampling

a. Runoff. A flume was installed in a stream bisecting the area
and an automatic water sampler will be functional for the
spring runoff of 1973. Total discharge and the items in (a)
will be obtained.

b. Three Sutro weirs and automatic water samplers will also be
installed on intermittent streams for heavy spring and storm
runoff measurements.

Aquatic Sampling

A Squaw Lake, Myrtle Lake, and two small ponds wvere sampled
monthly (and will also be in 1973) for:

Temperature profile

dissolved oxygen

turbidity (Secci disk)

depth

concentration of particulate organic and inorganic matter
concentration of Chlorophylla and Pheo pigments-

minerals outlined in (a)




2. Proposed sampling for 1973 -

Monthly sampling for items outlined with modifications during winter
months. Vegetation descriptions from permanently located plots from
which post fire changes can be recorded. Soil sampling and profile
descriptions.

From the above data it is hoped to document the effects of various
management practices (fire, partial cutting) on the cycling of nutrients
in forest ecosystems and possible effects on aquatic systems.




Propoéal fér a Study of the Historical Asﬁects of Logéing
in Itasca State Park ’

Studies over the past several years have identified disturbance as
a major factor in determining the characteristics of the pre-white man
vegetation of Itasca'State Park. Studies in thé 1950's by Spurr (1954).
and Hansen and Duncan (1954) 1inked the occurrence of'pine stands in the
Park to past fire history. More intensive studies during the 1960's examined
the historical aspects of burning in the Park and the.effects of disturbance
(and more recently the lack of disturbance) on the dynamiés of upland
forest succession and the status of advanced regeneration.

Frissel (1968, 1973) deterﬁined the frequency of pre-white man fire,
provided dates for the major fires, identified pine stands regenerated as
a direct result of given fires, and estimated the‘distribution of selected
fires. Ness (1971) has.shown that most pine (and hardwood) stands in
the park date from specific disturbances. Studies by Kurmis (1969) and
Ness (1971) inaicate that the lack of disturbance within the Park over the
iast 50 to 60 years is resulting in a significant alteration in the Park's
vegetation. Pine stands are being replaced by shorter lived hardwood species.

While considerable emphasis has been placed on the study of pre-white-
man fire, logging and associated slash fires during the period 1900 to 1920
were the most recent disturbances to have occurred in the Park. Extensivev
logging and burning in the western one-third of the Pérk resulted in whaf
may be the most significant alteration in the species composition of thesé
forests in the pést several thousand years. Removal of seed sources by
logging, and the subsequent destruction, by fire, of any regeneration whiéh . ‘

may have occurred, resulted in a conversion of much of the area from pine




to aspen and birch.

These last disturbances apparently differed significantly from earlier
disturbances with respect to their effect upon plant community development.
Post logging communities have not been studied extensively, however. The
effects of early logging and slash burning have received relatively little
study and current studies by W. A..Patterson are hampered by a lack of
historical data on the extent and nature of the logging operations. 1In a

survey of early logging records, Dobie (1959) found that data was incomplete

.and difficult to interpret. Written records, in many cases, have been

destroyed. Vegetation studies currently under way in logged areas indicate

fha; the direct effects of logging are often masked by subsequent slash

fires. Ihus feﬁ stands in the park can be traced directly to logging.
Despite the difficulties encountered, some information does exist,

Eoth in the written records and on the landscape. Current studies indicate

that, in the area of Squaw Lake especially, old ldgging railroad g;ades,

the remains of structures, and even some artifacts can be located and traced

directly to known logging operations in the period 1904 to 1918. The

Squaw Lake watershed differs from the areas logged around Lake Itasca in

that subsequent modifications to the landscape havg not obliterated the
logging record. )
It is proposed that the following studies be undertaken.
1. A review of hiéforical records including historical society -
materials, newspaper fileé, photographs, aﬁd conversations with
people having information on the history of the Park from 1900

to 1920. This would be more intensive than the review by Dobie

(1959) and concentrate on activities in the Squaw Lake area.




2. Location of logging railway grades, sled roads, and logging camps
in the area of Squaw Lake. 1In some areas the evidence appears
sufficient for the reconstruction of some old structures and trails.

3. Sections of trees cut during both early and current logging
operations will be examined in order to verify or add to information
gathered under land 2 above.

W. A. Pattersomn is presen;ly'attempting to interpret the effects of

currént management west of Squaw Lake with respect to past disturbances

in the watershed. Combining the above records with information which is
being gathered from existing or recently cut stands as well as a sediment
cofe from Squaw Lake may give insights into the effetts of early logging

on both the composition.of upland communities and the productivity of Squaw
Lake. | |

In order to add the data which could be obtained from an intensive

study of historical records and field evidence in the Squaw Lake érea to
that beiné obtained by W. A. Patterson, the assistance of a graduate stu-
‘dent for 3 months of field working on a half time basis is needed. It is
estimated that this could be done with an addition of $1500 to the project
now suppbrting the broader research program on which Mr. Patterson and

others are working.



FORESTRY DEMONSTRATION AREA IN ITASCA STATE PARK

Planting History

During the C.C.C. days (Civilian Conservation Corps) of pre-World
War II, there were 3 camps in the Itasca Park area. It was recognized
even then that with the heavy overpopulation of deer and the dense shrub
growth pine was not regenerating in the park. A number of attempts were
made to secure this by planting in the park. Most were failures because
the deer browsed on them so heavily and brush control was inadequate.
This planting was one of the few which survived. A

There were 18,000 2 year-old red pine .seedlings planted on 18 acres
during April 27-30, 1937, The planting was only partially successful
probably due to deer browse or drought conditions or both, because it was
supplemented by planting 3000 red pine (4 year-old transplants) on 15
acres on May 15, 1939, and 5500 white spruce seedlings on 7 acres on
September 19, 1940, . The area was protected by eight-foot high mesh-wire
fence, :

Stop 1. Thinning and Pruning of Red Pine

This red pine stand is about 35 years old. "Originally it was planted
with 1000 seedlings per acre. The first thinning was carried out in the
fall of 1970 to improve the growing conditions of the trees. The basal
area of red pine was reduced from 170 to 134 square feet per acre and about
4 square feet of other species such as jack pine, aspen, birch, and oak
was removed. Before thinning there were €48 red pines per acre. 1In the
thinning process 310 red pines were removed leaving 538 trees per acre,
Additionally, six jack pines, six aspen, six birches, and five oaks per
acre were cut. The treated area is 0.85 acres in size. Attached diagram
shows the diameter distribution of red pine before and after thinning. It
can be seen that primarily the smaller (suppressed, intermediate) trees
were removed, except for larger trees with crooked stems or otherwise de-
fective. In open spots in the stand smaller diameter trees were left to
reduce the incoming light and prevent shrub development. '

All trees in this area were pruned to a height of about eight feet,
In addition, those trees selected to be left in the stand were pruned up
to about 17 feet. Pruning assures a production of knot-free wood earlier
in the tree age where timber production is a goal. An average of five
years is required for pruned red pine to heal over.

The dominant trees are on the average 45 feet in height. Knowledge
of stand age and height gives an estimate about site quality., According to
site index curve for red pine in Minnesota, the site index for this stand
is 62 (height at age of 50 years) indicating a good red pine site.

From this time until the trees are about 80 to 100 years old further
intermediate cuttings at 10 to 15 year intervals should be made to reduce
the number of trees per acre to about 100. Beginning at about age 120
consideration should be given to reproducing the stand.




Stop 2. \Untreated Pine Area

This portion of the red pine stand approximates the overall con-
ditions which existed before thinning and pruning and serves for the
purpose of comparison. It shows the original density of the stand and
the process of natural pruning of red pine under existing light conditions.

Stop 3. Release of Red Pine

These red pines are of the same age as red pines in the adjacént
area at Stops 1 and 2. They were overtopped by aspen which partially
covered the shade-intolerant red pines. The growth development of these
pine trees shows a sharp contrast to those growing without hardwood in-
terference. Growth response of released pines will be noticeable in future
yvears. Release work was done in June 1970 cutting only those hardwoods di-
rectly overtopping conifers.

Stop 4. Hardwood Competition

White spruce is considered to be a shade~tolerant species, but it is
not able to compete successfully in the early stage of life with dense
growth of shrubs and overtopping hardwoods. White spruce is difficult to

maintain where it is growing in mixture with hardwoods. The stunted size
of white spruce in this area shows distinctly the effect of hardwood com-
petition. :

Stop 5. Protection Fence

- The area was fenced in to protect planted seedlings from deer browse.
There was an overpopulation of deer until 1945 when the park was first
. opened to deer hunting. Prior to this time reliable counts showed an av-
erage of about 75 deer per section, far in excess of the carrying capacity
of this forest type. '

Stop 6. Upland Hardwoods

There is a definite change in site conditious going in a westerly di-
rection through the plantation and outside it towards the ridge. It is
reflected in the vegetation favoring more demanding species such as oaks,
maples, and ironwood. The stunted height growth of planted spruce at Stop
4 was a good indication of increased hardwood abundance and vigor.

Stop 7. Pruning and Release of White Spruce -

"White spruce is the -major species in this portion of the plantation.
The treatment was limited primarily to pruning lower dead branches of spruce
zud releasing spruce and pine from overtopping aspen and birch. No actual
thinning was done. The porcupine have girdled red oak probably as a sup-
plementary food in combination with use of pines and spruces. Outside the
plantation the porcupine damage on oak is rare.




Stop 8. Untreated Spruce Area

This portion of the white spruce stand focuses on conditions which
existed before the cleaning work was done across the trail. In future
vears comparison can be made on the effect of natural and artificial
pruning.

Stovo 9. Scotch Pine

The reason for planting Scotch pine in the park is unknown. However,
in earlier years there was considerable interest in comparing the growth
of this European species with native pines. Porcupine damage is consid-
erable, and deer have shown a great preference for this species in plantings
elsewhere,
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PART II - Research Studies Under the Supervision of the College of
Forestry, University of Minnesota,

Research Study {1

Purpose: A broad study of upland forest ecosystems with emphasis on
the present conditions, changes in forest composition, and
forest regeneration processes,

Expected Results: The information acquired enables the prediction of
successional trends and future consequences of
various use and management patterns.

Location: The location of 32 stands is marked on the Map I.

Duration: The data were collected in 1965 and 1970, and collection will
: be continued at five-~year intervals.

Persons Involved: This work 1s being conducted under the direction of
Dr. Henry L. Hansen.-

Equipment and Installations: Noné. The centers of eight plots in each
area are marked with aluminum stakes and
designated (K & N 60-1, as an example).

General Description: A reconnaissance survey was made in 1963 and 1964
: of 130 stands covering the full range of upland

site conditions in the park. For intensive study
32 stands were selected to represent variations
in tree composition, age, and soil moisture and
nutrient conditions. Plots in these stands will
be maintained as long as possible to provide a
basis for evaluating future changes. Each study
area 1s approximately 2 acres in size.

Research Study #2

Purpbse: Study of tree regeneration in a jack pine stand.

21,

Expected Results: Information on the trends in species composition of the

regeneration and in the abundance and height growth of

white pine seedlings under an old-growth jack pine canopy
over a 20-year period following the opening of the park

to deer hunting in 1945,

Location: ~Indicated on the map I as #3.

Duratibn: Coﬁmenced in 1957: terminated in 1967.
Persons Involved: Dr. Henry L. Hansen.

Equipment and.Installations: None

General Description:
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22,

Research Study #3

Purpose: Study of ecological trends in a red pine-balsam fir forest.

Expected Results: Information on change in abundance and composition of
tree reproduction, shrubs, and ground cover species as
related to stand and site characteristics.

Location: The general area in which 40 plots are located is indicated by
the capital letter A on the map I.

Duration: Data were collected in 1953, 1959, 1964, 1968 and 1970; the
: study will be continued.

Persons Involved: The study is under the direction of Dr. Egolfs V. Bakuzis,

Equipment'and Installations: The centers of 40 consecutive -plots are
‘ identified by wooden or aluminum stakes,

General Description: This study is a part of a larger project on the char-
acteristics of forest ecosystems in Minnesota. The
synecological coordinate trends are studied as they
relate to changes in moisture, nutrient, heat and
light regimes in the area.

Research Study #4

Purpose: Study of a mature red pine stand development.

Expected Results: Information on the growth and development of red pine
: and mortality of jack pine and other minor species as
stand components.

Location: Designated on the map I as #38 (Allison Plots).

Duration: Established in 1923. Detaiied records have been maintained since
then at intervals, :

Persons Involved: Staff members of the College of Forestry.
Equipment and Installations: None

General Description: These plots, because of their time span, have consid-
erable ecological-historical value, and should not be
disturbed. The size of the area is 5 acres.
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Research Study #5

Purpose: Pilot scale tests of securing pine regeneration by apﬁlying
various silvicultural methods,

Expected Results: Information on establishment and development of planted
red pine and white spruce seedlings and natural pine
regeneration.

Location: Designated as area 1 on map II.

Duration: This study was begun in 1969 and will be continued.

Persons Involved: Supervision, Dr. Henry L. Hansen,

Equipmént and Installations: Deer exclosure of approximately 2 acres in size.

General Description: Thirty-four acres were planted with 21,000 red pine and
2,800 white spruce seedlings in spring, 1970 after cut-
ting the old aspen and preparing the site. An adjacent
26-acre area, with scattered old white and red pine,
will be burned to initiate pine regeneration.

Research Study #6

Purpose: Study of forest plantings following removal of the old aspen and
application of various site treatments.

.Expected Results: Information on growth and survival of planted red pine

and white spruce seedlings.

Location: Three areas: designated on the map II as 2A east of highway 200;
2B, east of highway 71; and 7, Squaw Lake area.

Duration: Preparation for this study began in 1967; the study is continuing.
Persons Involved: Directed by Dr. Henry L. Hansen. '

Equipment and Installations: None.

General Description: Area 2A, six acres in size, was planted with 4,000 red
pine and 1,000 white spruce seedlings. Area 2B, about
the same size, was planted with 4,000 red pine and 700
white spruce seedlings. In area 7, an experimental
seeding and planting of pine and spruce was made.




24,

Research Study #7

Purpose: Study of natural jack pine regeneration.

Expected Results: Information on pine establishment and hardwood recovery
after controlled burning.

Location: Designated on map II as area 3, about 30 acres.
Duration: The study was started 1970 and will continue,.
Persons Involved: Supervised by Dr. Henry L. Hansen.
Equipment and Installations: Fire line.

General Description: This is an experiment in burning an area which contains
jack pine and some red and white pine with a portion of
adjacent aspen-birch forest. The area will be burned
in 1971 as weather conditions permit,

Research Study {8

Purpose: Growth evaluation of earlier conifer plantations.

Expected Results: Information on growth response after release from
hardwood competition.

Location: Designated as areas 4 and 5 on map II.
Duration: Long-term.
Persons Involved. Supervised by Dr. Henry L. Hansen.

Cquipment and Installations: None.

General Description: In area 4 (about 2 acres) old aspen was cut in 1956
followed by planting of red pine, jack pine and white
spruce. In 1969, conifers were released from over-
topping aspen suckers by spraying and cutting. Partial
release work was carried out in area 5.
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Research Studv #9

25,

Purpose: Establishment of forestry demonstration area.

Expected Results: Information on growth and development of planted conifers..

Exposure to park visitors of various forestry practices
used in forest management for wood and fiber production.

Location: Designated as area 6 on map IIL.

Duration: Long-term.

Persons Involved: Supervised by Dr. Henry L. hansen

Equipment and Installations: Foot trail and signs.

General Description:

In an old CCC pine and spruce plantation (1937-40)
partial thinning, pruning, and release work was
carried out in 1970. A foot trail with sigans will
guide park visitors through the .area.
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A A RESUME OF RESEARCH IN AND ARCUND ITASCA
; N ,{3' /o STATE PARK BY THE COLLEGE OF FORESTRY
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.‘ii‘ﬁ : Henry L. Hansen, Professor

GENERAL BACKGROUND:

Faculty in the .college have had an early interest in the researcﬂ
potential of Itasca Park, While mugh of the early research was fragmental
and poorly supported financially, it did provide.a partial background
of biological knowledge and historical perspective which is valuable
now because of the time laﬁse,and it helps document ecological changes
and trends. Two examples are the "Allison plots'" established in 1923
and the "LaSalle Trail plots" established in 1947 by the writer. 1In
both cases reéordg héve been maintained of vegetational changes on an
annual or periodic basis.

Dufing the past.World War II period up to 1964, a considerable
amount of descriptive information about the park was obtained'using
stuaents in class projects and in connection with a state sﬁpported
project to aerially map and tyfe the park vegetation and'td make an
éssesément of the acreages and volumes in the various foreét types.
During that period much attention was focused on the fire history and
ecological consequences of fire exclusion in the park, on the absence
of pine regeneration and attritién to old growth stands, on the dynamics
-of the deer population and vegetational in;eractions, and related ques-
tions many of which had.management policy implications.

In 1964 an organized project was developed which was generously

funded from a number of University, Department of Natural Resources,




and federal sources. The broad goals of this research were to document
' the past, describe the present, and predict the future of the park

vegetation.

SUBJECT AREAS:
Historical:

‘A fire chronology based on fire séarred red pines and other in-

formation has been documented back to 16S0. |

| A histofy of the logging operations in the park since ité creation
has been recons&ructed. Data included are year of'cufting, approximate
volume of cut on individual tfact, and name of company plus some other
.related'informatién.

A study of lake bottom Sedimeﬁts has been made to supplément severél
other pollen stratigraphic studies in the park made to reconstruct post-
glacial vegetation changes. This study pays special attention to fires
and other major aisfurbancé factors as possibly related to lake sediments.
An ongoing aépqct 6f this study will attempt to determine if logging and
fire conducted under experimental conditions influénces local pollen rainm..

A map of the forest types and their distribution as of the 187b's
has been reconstructed f;om field notes of the 6riginal land survey and

other records. o ) o -

Ecological-Silvical:

The contemporary ecological state of the upland forest communities
has been given intensive study. The forest cover has been typed, described
)

as to species composition, stand structure, and other parameters. In

addition, the ecological types and cover types of the park were fit into



a bivariate edaphic scheme to provide a framework for studying forest

succession, predicting future park conditions, and other ecological

relationships.
Silvical characteristics of many of the tree and shrub species
of the area have been researched. Ultimate size and age data and

regeneration characteristics have been studied, and S5 years of pheno-

. logical records have been accumulated.

As a culmination of the ecological research a predictive model

was developed projecting successional trends of the upland forest

types for 200 years into the future.

Manipulative-Silvicultural:

" A major phase of the research has been vegetation manlpulatlon.
Early historical research has documented the effects of logging and
the greatly increasea incidence of fires during the years of agricultqral
settlement. The present foreét within the.park has mucﬁ less pine than
did thé presettlement forest. It was largely replaced by aspen following

logging and frequent fires. This was particularly true in the western

two mile strip of the park, parts of which were not acquired until as

recently as 1920.
Restoration of the park vegetation to approximate prewhite man

conditions was considered- to be an appropriate management goal consistent

_ with the laws and regulations creating the park originally. Accordingly,

a number of tests were initiated to determine the effectiveness and

. appropriateness of using fire, herbicides, logging, seeding, and plant-

L

ing to convert aspen areas to their original pine composition.

(2]




As early as 1958, herbicides such as 2,4-D wefe tgstqd to determine
. their utility in releasing white pine seedings from brush competition.
The. selective effect on the variety of shrub species present in north
central Minnesota was determined and its implications for wildlife
habitat, partiéulérly white—tgile& deer, studied.

Pilot scale test areas of 4-6 acres were sét aside beginning in
1956. On these, femoval of the aspen overstory and a varigty of éom—,
'binations of.mecﬁanical and chemical brush controi, seeding and planting
hafe been. tested. -Beginning in 1971 the use of fire to simulate the
natural fire history of the area was tested on a series of areas from

30 to 200 acres in size.

‘}A‘UNDING SOURCES FOR PAST RESEARCH:

Previous to 1964, research was fragmental in nature and fﬁnded
largely f?dﬁla number of graduate school research grants, varyiﬁg from
$1,000—$5,600Aiﬁ size. In addition, the Minnésota Agricultural Experiment
AStation prbvided enbugh'funding to support 2 of 3 part time résearch
assistants to assist in field and laboratory work.

Durihg all these yeafs a close cooperative relationship with the
Divisions 6f Forestry and Pérks and Recreation in.the Minnesota State
Department of ﬁatural Resources‘was maintained. In'1950—52 the state
cooperated with the College of Forestry in ahsubstantiainprojéct to
inventory and map tﬁe park. This resulted in a map of the vegetation

and other data basic to future studies and a reference point for later

inventories.




Beginning in 1964, generous support for the College of Forestry
research has been provided from a variety of sources. Froﬁ the state,
funding has been provided by the former Minnesota Resources Commission
and the Divisions of Lands and Forestry and Parks and Recreation.

This has varied from §5,000 to $10,000 annually. Federal sﬁpport has
come through the Minnesota Agriculture Experiment Station, particularly
from McIntire-Stennis, GAR,‘and Hatch Act funds. These have approximaﬁed

$10,000 to $15,000 annually.

CURRENT RESEARCH EMPHASIS AND POTENTIALS:
| As a culmination of this substantial background of research the
state has initiated an operational scale plan to reconstruct the pre-
white man forest on an area of about 8 square miles. This will involve.
manipuiating the vegetation over the next 15 years on about 3,000 acres
within the total area. This provides an unusual oﬁportunity t6 apply
on a large scale the various treatments tested over the pést 25 years.
It also cfeates a unique potential for research on the consequences of
the major changes that will be made in the various ecosystems that are
>involfed. There 1s an unusual background of knoﬁledge of the history'
énd ecology of the area acquired by previous research ‘as already re-
viewed. There are few areas with such an exténsive basis of knowledge
useful to future research.

It is our hope that full use might be made of the unique opportuni-
ties to relate research of a variety of kinds to this project. In
cooperation with the state agéncies we are advising as to the nature

and extent of treatments to be made. We hope to document the resultant



changes in vegetation. We also have initiated a study of the effect

of the future changes on pollen rain in the local area. The state

has-also taken initial steps to document future changes in wildlife
populations. |
However, it would be unfortunate if such a unique opportunity

for general ecological research on a wide variety of‘probléms is not
more fully utilized than is possible now within the present limitations
of funding. .The Lake Itasca Forestry and Biological Station has an
excellent summer staffing of scientists with a broad array of expertise
aﬁdwresearch interests. With adequate funding it would be possible to

utilize some of the unique research opportunities available.




Itasca State Park Information for Director Davison

There has been a long history of research cooperation centered in Itasca
Park between the College of Forestry and the Minnesota Department of Natural

"Resources. This has led to the joind” develogment of a proposal to restore
pine forest to same of the areas on which it originally occurred before the
early logging days.

As early as 1947 several fragmentedvefforts were made to study the ecology
of the park forest, especially the pine systems. In 1964 these were incorporated
into a formélized project. The project has been variously supported by federal
funds through the Minnesota Agricultural Experhnent Station and through the
University of Minnesota College of Forestry.

AIn 1967, recognizing the significance of the research results to the
managementuof.the parng research grant was provided fram the Minnesota Natuial
Resoufces Fund by recamendation of the Minnesota Resources Cammission. Among
the important findings of this research wés the fact that df the park's app-
roximately 32,000 acres only about 8,000 acres are in pine forests while the
original acreage of pine had been vastly greaté%;‘ Aééérently the logging of
pine in the pre-park years followed by excessive burniﬁg had encouraged

. Qlﬂﬁ-\\;b‘quesh . | .
conversion to aspen, wseesh, and other trans;ent_types. Furthermgre, studies
of the age of the remaining pine stands indicated that only a féw hundred acres
could be classed as young forest ~ the rest was mature or over-mature and
subject to ﬁeavy losses to disease; insects and wihﬁthrow. T

In 1969 an initial fund of $25,000 was made a?ailable through the DNR
to institute a program of pine restoration ﬁorking closely.withnﬁhe University
forest research team.  ‘Since they on a model pilot scale basis, 14'experimental
areas varying frtnl%gg;gko over 200 acres in size.have been set aside arnd a
variety of tests initiated. Same have been successful in converting second-

Agrowth aspen and brush to young stands of pine or pine mixtures with various

hardwoods. Others have failed. By these tests much has been learned to guide

future practices in the management of the park forest stands. This park project




has also been a model of cooperation with individuals Zram the DNR (both the

Py Division of Forestry and the Division of Parks and Recreation) working with
‘ University pérsonnel on problems of camon interest and concern for Itasca
v State Park's natural resources.

The research has also stimulated broad discussions_between the DNR personnel
charged with the park's management, citizen i.ﬁterest representatives, and
University researchers as to what kinds of policies should gquide park
managements A product of these discussions has been the identification of a.
system of 6 management zones which recognize that there are vai'ying levels
of intensity of use appropriate to different parts of the park - ﬂxe intensively
used picnic ground vs. ﬁhe wilderness sanctuary for example. (slide available)

The Division of Parks and Recreation has cﬁrrently hired 2 College of
Forestry research assistants for the summer to assist in the development of a

large scale plan for restoring pine to former pine sites in about eight square

miles in the southwest corner of the park. This area was selected as the most
badly disturbed and least "natural" portion of the park. It was not added to
the original park until the 1920's after all the virgin 4pine had been removed.
This project is planned for campletion in 15 years. VWe aie working closely with
thé Division of Forestry on this project using their expertise in planning '
for the logging of same areas preliminary to planting, in the burning for brush
control and site preparat-ion, and in other \&ays. An extensive inventory is now
underway mapping all forest stands and locating items of special intefést and
ecological sensitivity such as eagle and osprey nests, scenic views, etc. Two
wildlife biologists ha&e also been engaged for the summer to inventory the
wildlife on the project area so as to make it possible to study changes in
species or abundance which will follow the forest rmonstructioﬁ processes.
vhile.the production of income fram the logging of parts of this area is not

a primary goal, it is hoped that at least same of the costs of the project will

be offset by pulpwood sales. | . ‘

i o



An intensive study of the logging .history of the entire park has been
conducted by Research Assistant Norman Aaseng of the College of Forestry. This
fascinating study has documented on a 40 by 40-acre basis when, by wham, and

how much pine was logged fraom each 40 acres in the park.




