Betablishoent Report

MARCELL BXPERIMENTAL POREST

{Chippewsa Eatag?ak Porest and adjacent
Private, ltasca County=!, apnd Btate of ¥Yiunnesots lands)

Hoger B. Bay
February 28, 18862

1/ Tax-forfeited lands amre actually owned by the state of Mimnesota.
Counties are the sdminisirators of such land by law. Commonly,
they are veferred to as covnty lends.




in pursusnce of Regulation U~4, of the regulations of the Secretary
of Agriculture, and PEH 4063, Chapier 4080, vesearch facilities, the
ares described iun this report is recommended for sxperimentsl purposss.
Thig area will be known asthe "Marcell Bxperimental Fovaest”,

This report preposes thst sporoximstely 1984 seres of pational
forest land, and 1184 acres of cooperator lands currently under approved
couperative agresments, be dedicated for purposss of watershed manasgemsnt
resparch in northern Minnesota. The need for this area, the regesrch fo
be conducted on it;, its location, and & description of values are

discussed in following sections of this report.
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BELATION TO RESEARCH NEEDS

The State of Blonesota has about 7 million scres of swanplands, over
half @ﬁ‘whimh are covered by forests and found principally in the northern
part of the state. Sireasms which arise in these swamp sreas ars ihe be-
ginninge of thres major drainage sysitems-- the Mississippl River flowing
south, the Rainey Hiver-Hudson Bay drainage system flowing north, and
the Great Lakes~-8t. lLewrence system flowing east. T&m@; land management
pracitices on these fovested, hesdwaters swanplands &muzé have fay reaching
affects,

At the present, 1ittle is known about the water relstions of %h@@é
nerthern swamps., Years sgo, nany swamps wers draiped for agriculture or
to increase tree growth. Later some drainsge ditches were dommed for
wildliife purposes, $ﬁﬁﬁ$ then, many people have speculated on the
’im@wrtanae i swanps fov water stovage and for regulating streamilow,
Actuslly, too few facts have been gathered to wsrrant any sound conclusions.

The Lake Btates Porest Experiment Station has initisted s bog and
ﬁwmmp hydrology resesrch program simed st studvisg the basic hydrology of
forested pest swamps. To im@ii&@n& this progrem, swanp watersheds ave
needed on which iocoming precipitation, ground water, andd run-off can be
mocurately messured. BSmsll swanp walersheds--gomplete hydrologic unilta--
arz needed on which basic prisciples of swamp water table bebavior, water

movement through peats, and streamflow can be measured and analyzed.




Present expevimental forests msintalned by the sxperiment stetion do
not contain the necessary swvemp watershed units. Therefore, a thorough
survey of porth-central Mimesots was undgriaken to find an area containe
ing such watersheds., The proposed Marcell Experimenial Forest is the
vesult of this exhaustive survey,

The proposed experimentasl forest is wade up of two unitz, 2 north
unit aud 2 south vnlt {(see atitached map). Each unit hes from 3 to §
individual swamp wetersheds contalining swanps ranging in slze from 6 to
35 aoras, ALl but two of these swanps have relatively narvow, single
nuti&@a which are belng geged or ave capable of belng gaged. Ons swaup
watershed bas two outlets, esch one now instrusenied with streanfliow
gages ., The lavpest swamp on the sres does not bave s gageable cutiet
but it iz aveilable for water table snd water movement studies.

Swanps within the watersheds contaln peat soils ranging in depitb
from 2 few feet 1o approximately 30 fest. “They ave typleal filled-lake
type boge containing primsarily sedge peats in various stages of deconposi-
tion. Bphagnum pest is found on the bog surface,. Heversl swends suppord
poor stands of black spruce, but most of the swamps contaln black gpruce

gtends of mediuvw to hesvy stocking. Thus, harvest trestwents can be

applisd to thegse standes for experimental purpoges,

The mplﬁmﬁ ares surrounding these swamps is slightly Billy and covered
with extensive stands of aspen~-birch type, iypical of much of sorth-central
Hinnesota, Tinber stands inwsdiately surrounding the swamps have 10t been
logged slthough some areas within the proposed experimental forest are
presently being cut. This mesns that timber harvesting treatments a&&f%ﬁ
applied to the upland forests surrounding the swamps to ﬁﬁ%@rm&&&_ﬁ%ﬁir~

influence on swamp water tables and swemp yun-off, ,Xﬁﬁ@mﬁm@&@%“ﬁﬁrivmé
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from studies such as thie can be applied to forested arsas in s major periion
of north-central Minnesota and te similar aress in the Lake States,

Continucus records of swanp water table fluctusticans and streemflow
from these swamp aress are the first such records to be collected in this
nation. Other studies dealing with the physical properties of peat soils,
water storage characteristics in sweups, and gvapotranspivation frowm swanp
vegetation, will be conducted on these aress, Resulis Frowm siudiss such
‘&ﬁ these can then be related te water table fluctuations within the swamps
and in the nearby uplands, and with streamflow from the swamps, Basic
prineiples of bog and swamp hydrology developed on these watersheds will
then be used to design and conduct sxperiments in the large swamp aress
covering northern Mionesota and other nearby states. Thisg, then, will be
the first, and the only, experimental area in the nation dedicated to

northern beg and swamp hydrology studies,



Lﬁﬂ&?iﬁ% AND OWHERSH

The Marcell Exp@rimaﬁ&%l Forest is located in Itascs County, 1B
miles southeast of Marcell and 25 wmiles north of Grand Rapids, Minnesota.
It consists of two separste unite of land. One unit (south unit) is
within the bousdsyry of the Chippews Natiopal Forest, on the southeast
adge of ih@‘ﬁﬁrﬁﬁlivﬁ%mgﬁw Pletrict. Hational forsst lands, gnd county
and state lands, under cooperative agreements, arve included. The second,
or north, unit is Just outside the national forest boundary snd includes
private, county, and state lands under approved cooperative agreements
{see maps ﬁtt@mh@ﬁ},

Total ares within the boundsries of the experimental forest is 2387
asres. However, ons 33-a0re tract of private leand ig pot included as
part of the proposed researvch ares. It is not needed for ressarch
purposes. The net ascveags 1o be dedicated for research purpeses i 254
acres. OFf this, 1083.5 ascres are naticnal forest lsnds and the remainder
are now under apgr@vaﬁ Memorandes of Understending with the respective

a@ay&f&tﬂra. The cooperators, the screage lnvolved, and the numbers of

their approved Meworands of Understanding are zs follows:

Itasca County 1028 scres 18-13~008-22417
Walter J. Mornmes and Herry 0. Mornes 10 acres 12-11-009-22418
Himnesots Department of Conservation 155 sores 121100822419

Legal deseriptions of e lands, ownership, snd net acreage figures

gre listed in Table L.



Table 1. Legal description of experimental area

Unit “TDescription : Ownership : Area

BOTGs

Bouth T.DH8H., R. 25W., 4th P.H.

Section 1 8482, 848v Hational forest 180
Ssction 11 NE},883 State
8E% , 883 Hational forest
Section 12  NE},NEZ National forest
wh, NE} County
83 ,NES County
wh, 8E} County
B}, 8ER , National forest
NES, 8WhF o0 o e Biate
8%, 8W: (Govt lot 2) 7  Hational forest
Nwg,5%E Hatiounal forest
NW3 National forest
Section 13 N, Ngd National forest
HEZ,NES Mational forest
BW: ,NEL Fational forest
NEL,SE} Natdonal forest
Sk, 85 National forest |
wi, 58} Hational forest
B, swi National forest
8%, wu} Hational forest
wwd owg Hational forest
Bection 14  RBi, NEZ Hational forest

South unlt subiotal ~ » @ . e e e om e e e e B 1884 .00
Worth T.68N., R.20W,, 4th P.M,

Section 25  8Wi,swd County 407
Ny, 8W5 Btate 407
gwi, Wi (Govt lot 6) State _40 v
Section 26  Si, NE County | 80
County Ala A0y
County S 1 BO «
HEg,0 County 40
10 scres in 85 corner of Wk swh Private ; 10
{Morpes and Mornes)
Section 27 SEL.8E: County - 40
! gection 2434 BE, WE} County 80 -
! Section 85 Ni County 320
! Horth unit subLOtal = = = = = = @ = = = « = - - - . - = 230

Ownership subltotale: Rations)l forsst

' Btate of Winnesoia
Itasca County lﬁaﬁ 5&
Frivete 1000

TOTAL 2254,00



ARBA BY COVER TYFLS

The predominent forest type on %hg aren iz sspen~birch, Stands
Qwﬁwiug pn the exzperimental avrea are typical of the 5.1 milillon ascres
of this upland fovest type found io northeastern and nvorth-ceniral
Minnesota. 7The north unit has only a ssall scattering of other uplam
tyses, while the south unit hes s small scresge of morthera hardwoods,
arel about 160 acres of jack pine type, wmost of which has been recentliy
harvested.

A portion of the sspen screasge in the south unit has besn yﬁwﬁiallg
cut in recent vesrs. Howsver, this remsing as aspen-birch type. No
eutting wase done sljascent o the sweamps or in the swanps,

Black spruce is the major Torest type found in swaaps. Megt of
this iz in sspling and pole size stands, typleal of the gpruce found
in large awamp areas further north.

Cover type acreages are shown in Tsble 2,



Table 2. Aren by Cover Types

: Aporox. area

Cover type 1 {acres)
s Feorth : South
unit : unli
Aspen-birch T8 ?ﬁﬁ%/
Horthern havdwhods io 40
Black spruce B0 140
Teamarack 8 18
Hized~conifer pwaunp B4 -
Boruce-balesan i 28
Bl mm By -
Jack pine - 1602/
dmok pine plantation - 20
fowlsnd brush 20 a5
Grase and marsh -30 i
Totals 930 1324

1/ Approximately 320 seres cut-over during 1958-60-81 in the

gouth unit,

" 2/ Appreximately 120 acres clesr-cut durisg 1959-80-61-62, in

ckhe south unit,



PHYSICAL AND CLIMATIC CONDITIONS

Both units are located very ¢lose to the continental divide between
the Mississippl River and the Rainy River-Hudson Bay drainage sysiewms.
Geologlenlly, this iz an aves of over-riddesn moraine with aprons of out-

wash gravel awnd ionterspersed with numerous swell peat swemps end grass

marshes. Some of the ridges snd hills in the aree may have besn formed
by an sarly glacisl drift of a stosey and sendy nature., Thess were later
coversed with 8 thin veneer of a clay~leoam glacial drift which woved across

Hinnesots from the northwest. ¥When poll sampling aud sxploring stroan

gege pites, this sandy~loam 1o clay-loswm drift mentle was found to be 9
to 10 feet thick in some areas. Sandy soil, similar to sandy outwash
aprons, was found below it. Bedrock is probably as deep as 200 feet
below the suriace.

Bavdy-loan apd loswy-sand solls ﬁﬁv@ developed on this parent
materiasl. In a few places on the south unii, the original sandy moraine
appsrently was pot overe-ridden with gleelisl $111. 8oils on these aress
wre medivm sands end lesmy-pands, snd support stands of jack pine,

Organic peat solls are found iv the swamp sress, These pest deposits

ses from s few feet to 30 feet. Most of the deposits are

vary in thick

composed of sedge-type peat, except at the surfasce wheve sphagmim peat

is presently found,
Mesn sasusel precipitstion in this penersl ares is about 24 inches.
Abeout ene~hell of this falls during the peried May through August. Snow

aveounts for zbout 20 pepcent of the anpual total, bowever, snowfall i&

vitally iaporient t0 pround water recharge snd stable lake levels. Snow
acounulation and melt, and soil freeming phenomena will be studied in the

; ps and the surrounding uplands, These data will be related to water
table recharge and apring streanflow. ;
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DEBCRIPTION OF VALUZS

Timber

Low value aspen~birch is the largest upland timber type on the area.
Aspen belis or sawlogs are of highest value, but most of this size class
has been recently harvested from the smouth unit., The north unit contains
only a few scattered stands of large sspen. Most of this type on both units
is in the pulpwood size class and therefors not readily merchantable. It
will be of more value 5 to 10 years from now when watershed treatments
will b conpidered.

There is very littls commercial jack pine type remaining on the
south unit. Most of it has been harvested under present sales which ave
now termingiing. The north unit has 2 small srea containing scattered,
large, white and red pine and a few acres of commercial cedar type. These

are yelatively inasccessible at the present and contain ouly & small

voluse of wood

individual watersheds contain only 2 small volume of black spruce

palpwood. Buch of this type is in the sapling size class.

Cover type acresges by size classee for national forest lands are
g#hown in Table 3,
Hateorshed

There is no direct counsumptive use of surface and groundwater resources
in the experimental area. The several small swamp watersheds under study
ﬁisﬁh&rﬁm inte other gwamps or into lakes on, or berdeving, the @%@@ri&@nﬁ@i
area. CQutaway Lake, at the extreme south end of the south unit has ome

rosurt on it. ALl the lakes receive limited usme From flshersen.
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Table 3. Approximate avea by cover type and mize classes on
national fovest lands.

Cover type i Saplings ‘?Gfi:@ fizzzv&r ¢ Total
| I CRCT@B™ = = = & = = - -

Aspen-blroh 85 2725 220 558, 5
Horthern hardwoods is i85
Black spruce 50 ] 1o 180
#pruce-balsan i0 10
duck pine ip a0 120 180
Jack pine plantation 20 20
Lowland brush 30
Grass and marsh B4

AN Tm‘% 1%3’ % &

Erosion is not a problem on the area except where rosds with high
banks bave been constructed., The banks snd shoulders of a newly con-
structed national forest access road scross the west side of the south

unit were treated 1o prevent sloughing during the fall of 1881. Spring .

melt will determine the effectiveness of the work. It's possible that
wore stabilisation work will be needed on the extremely high fills and
deep cute.

One of the £ills of this seme road has apparently blocked the draivage
of a swall swanp which it cvogses and there is svidence of tree workality

on ong side of the £11i.

fome cutting will be conduc

tad in this swanp
under a present timber sale contract, Additiensl ssivage cutting way be

neaded in the fulure,
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Beversi insctive beaver daws are located in the epsi-central portion
of the south unit, These will need to be watched %o prevent bsavers from
building additions] dame and flooding research sreas,

Binerals

Thiz sres is closge to, but not within, the Messbi Iron Range. Mineral
rights on the cooperator lewmls are retalned by the owners. Howsver, there
iz spparently no danger of sinlng in this sres. Pest bhes negligible value
2t the present, and the ampunt on the aves iz guite smell. Mo gravel
deposits have been found within the boundaries.

Recreation

The south unit is subject o wore vecrsation use Than t@a @ayﬁh wnit
because of the new natlonal forest sceoess roed into the general avea.
Fowever, even this unit recelves 110tle use except by bunters during the
fall bunting sesson. The porth unlt receives very 1itile use becsuse Tor
most of the wear it iz socessible by 4-wbesl drive webicles ouly.

Parts of the shore lines of three different lakes are included in
the south unit, and the ney seoesgs vopd provides sccesy 1o seversl other
nearby lakes, Development of access gites on or near the aves may
ineresse locel use., However, with husdreds of lakes in the nesr vielwity,
the weed for development on or adjascent fo the experimental sres is not
bigh. At present, there are no cnup ar'piam§@>£ﬁ$iiitiﬁﬁ in the wvieinity

of sither unit,



Firve and vandsliswm have not been problems in the past year, and
siegurte signs with prevention mpsseges along with specizsl proteciion
of scientific instruments should keep them frow bocoming problems in
the future. Hormal recrestionsl use from grouse hupting, deer hunting,
apd fishing should not conflict with research purposes.

Other uses
o conflicting uses, such ae Tor dams, power sites, grapging, eto.

are anticipated in the foresseable future.
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ACCESSIBILITY

The south ueit ig lecated 26 miles north of Orand Rapids. Appron~
mately balf? of this distance is covered by bluck-ipy rosd and the obther
half is all-weather gravel road. A npew, 34-mile timber access rosd built
by the Chippews Matlonasl Forest passes through the west sdge of the south
undt. Beveral expsyimental watersheds are dirvectly sccessible from this
roatd, Additionmal woods-roads resch inte other parts of this unit and some
will nesd loprovemsnt te support vesrevound travel o the future.

Horth unit watersheds are located 3 1o 4 miles north of the sowuth
unit, Accessibility to this aves is relatively poor., Four-whesl drive
units nesd to be used most of the year. These rosds will need vepair in
the vary pesr fulture to famcllitste travel to present gaging sites.

Hew vosds are not 2 major nesd in the units. Any new rosd copsiruc-
tion will probably be limited to gooess trails to gtresm gage or well

mites. Bepalring and rebullding existing trells are the ssjor nesds.



BEIBTING FACILITIEE

Three swanp watersheds locasted on pationsl forest lend in the south
unit, bave been ingtrumented since the supmer of 1980, Instrumentation
ineludes recordipg and nop-recording swamp wells, z weather station,
precipitation neteork, and yun-off measuring devicen., Two watersheds
in the zovih undt were sisilarly instrumented in the fall of 1881 after
the laod was placed under agreewsnt {photos attached).

Yo ether facilities, such as buildings,exist on the area.

18
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FFECT ON ADMINISTRATION OF ADJACENT WATIONAL FOREST LANDS

It i anticipated there will be no conflict with the sdwminigtration
of sdjacent nutional forest lacds. The present mansgement conpariments
in this sres have bevn cul or are novw belng cut, thevefore thers would
noreaily be no additionsl timbesr sales in the ares for some time., After
a 4 to 7 year calibration period sowe cutting will no’ doubt be prescribed
for gertain watersheds. These ssles will be worked out with the digtrict
rAngeY .

Dedication of the Marcell Experimental Forest will need to be taken
into aocount in the Marveell District's Bultiple-Use Plan, periicularly

with regard to fulture resvestisnsl faciliiities.
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gSouth Unit

@inee this uwnit is within the pretective boundavies of the {Uhippews
Wational Forget, the Marcell District Ranger will sesusme primery responsi-

bility for protection frem fire. The project leader in chavge of the

axperimentsl Torest will prepars & basic fire plan for the arss in Cooperg-

tion with the district ramger. It will specify research participation in

Lire puppression and other puritinent facts ss outlined in FEH 4083.%%2a.

%h@é will %@‘wﬁvi@@d, as needed, in advance of each major fire sesson.
Protection from insects, diseases and animels will be primarily

the responsibility of the district ranger. However, the resesrch staff

should be continuslly en the wateh for active, incipient, or potentisl.

ontbresks, snd should prowptly vepert their observations to the district

deg for improvements such as roads and bulldiogs on national

forest land will be the responsiblliiy of resesvch in cooperation with

mational forest edministration. Permavent research fecilities will be
the regponsibility of the Baperiment Station while road and trail improve-

% Hatiopal

ments and conatruction will be the responsibility ef the Chippe
Forest. Cogts of vosd maintensnce and comstruction will be borme in
accovdence with the mamner iln which funds sre allocated to the Region
and tﬂ~tﬁ@ Station. Procedures for improvements, and sigas, will be

Aot
f 4063,.23 snd 4063.24,
716r, o

Tellovwed se outlined in ¥
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Adminigtration of tiwber ssles on Forest Bervice lands will be
beaoiled by the district ranger. The research staff will hendle the
planning of timber ssles snd the designetion of ssle avess. Most ssles
will @é the result of specific plasned studies designed to lest the
effect of wvarious stand treatments on watershed properiies suchsm runeilf,

grovnd water rechsvge or solil swisture. & timbeyr barvest schedule will

ks prepsred so the ranger can scheduls timber seles in his asnpual snd
periodic work programs. The need for sale ares betterment cooperative
daposits will be consideved in comnection with each sale, and where

needed will be collected, sublect to legsl end sdwinistrative vestrictiouns
in effect. Procedures for hendling timber disposel zs outlived in FBH
4063,31 will be followed,

Cultural practices on natioasl forest landg such as planting, seeding,
ate,, will be planned by the resesrch stafd with the cuopsrsiion of the
digtriet rangey. Projeots will generally be cayyied out upder the gupsr-
vigion of the district renger with coeperatiss Irowm research {see FEH
4083.32).

Present timber sale sreas will be rekhabilitated with ¥~V funds
aollected by the national forest. 'The district renger and the restarch
project lesder will cvopsrats in the pxamﬁing and carrying out of needed
prajects on these areas.

Improvements, disposal of ¢iaber, and eultural praciices on ocounty

aud state lande ip this wnit will follow the procedures ag outlined in

the approved Memovands of Agreement between the sxperiment station and

these sgencies,



Borth Unit

This unit f2lls withip the protective bou

ndaries of the George
Washington State Porest and the Minpespta Conservatlon Department is
regponeible for five protection in this sres. The research project
lesder ipn cooperation with the Minnsgota Division of Poresiry, will
prapare a fire plan for this unit, alse. The plap will specifly responsi-
bilities of emch oygenimstion. Thip will be reviewsd annually before
sach major firve sesson.

All the land in this arves is covered by approved Memoranda of
Understanding with the respective owners or asdainlgirators, and all
fmprovements and timber sals sotlvitisg are governed by these sgreements

{previously cited},

iy
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PUBLIC SENTIOO

There is a growing avarensgs, op the part of the geneval public, of
the ismporitance of northern Mimmesota's water resources. Conflicting
intersets, vepresented by increassd demands for move water at downsivesn
wetropoiitan aress on the Mississippl Biver and just as vigorous demands
for wore ateble lake levels on the upper Migslissippl River veserveirs,
kave bsen brought to the atitention of the public. Irvon mining companiss
ave concerned about future water supplies for iron ore beneficistion
plante, Forest mansgers are gusstioning what effects forest practices
have on stresmfiow, lake levels, and ground waiter recharse.

Ttascy County, the Hinnessta Conservatlon Department, and private
wovparators heve indicated thelr intersst by makiog land aveilasble for

watershed ssragenent resesrch DUrpoLSes. These cooperators arve fevorable

i the dedication of thiz aves,
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The propesed experimental forest contains s npumber of small forested
pent swemps which are compsct bhydrolegic units capeble of being lnstrumentoed
for bhydrologic yesearch. Bagic principles of gwamp hydrology need to be
deviged and studied on these watersheds io provide bssic information to
forvest land mﬁﬁ&g@f& in northern Minnesota. Ground water wells, precipita-
tion networks, and stremflow stationz have been installed op five different
swamp watersheds, A study investigating the physical properties of peat
sedlls is pow underway. Thus, the ares is alresdy scheduled for loang-term
roggpreh activity.

This ia sise the first such aves in this nation to be dedicated teo
research in the hydrology of forested swamplands,

in view of these facts, and in order to provide a field facility fov
the invwwﬁigmﬁi@m‘wﬁ the hydrolegic properties of bogs and swawmpe, including
thely contribution to asitresuflow, spd groundwater recharge, in northern
Hilanesdte, it ls recopmended thaet the aves described in this report be

estsblished and designated as the "Marcell Experimental Forest”.

)
o 2/a3/en Clog T e,
Bate 4 ’ ?rﬁjﬂﬁgfiﬂaﬁ@w, Watershed Yijagewent
Researeh '
— 3 ~N/ ) T '
2/23 /67 NN O, I b

Date 7 7 " Dirgetor, Lake States Forest Expt. Bta.

i



Grder Esteblishing Marcell Experimentsl Forest

By virtue of the authority contained in the MHeBwesney-Melary Act of
May 32, 1908 {45 gtst, 889}, avd the suthority vested in me by the
Administrative Hegulations of the Department of Agriculiure {8 AR 300b
aud ¢} and Regulstion U~4 of the Regulations of the Becretary of
Agriculiure, I hereby desigoete as the Marcell Experimental Forest the
lands described in the precesding vepurt by Boger R. Bay, dated February
28, 1862; said lunds shall beresfter be sduministered ss an experimental
forsst, subject to the said regulstiomsnd imgtructions thereunder end

the policies snd procedures estsblisbed by the Forsst Service.

mie_P- 25762 Bl

Chipt




Figure 1. An aerial
view of part of the
south unit. The small
swamp in the center of
the picture is an
experimental watershed,
This watershed, as well
as the other watersheds,
is surrounded by well-
stocked aspen stands,.

Figure 2. A recording
well instellation. The
surrounding black spruce
stand is typical of the
other swamps.




Figure 3. A 120° V-notch weir located at the outlet of an experimental
watershed. The swamp is behind the screen of aspen in the background.

Figure 4. A recently constructed type 'H' flume at the outlet of omne

of the experimental watersheds. This was constructed during a late
summer dry period when surface flow had ceased.
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