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itichard K. Ilaugen

ABSTRACT

Wisconsin is second in imwortance in the national
production of cranberries, »roducing avout one-fourta of
tiie total million barrels grown annually in the Tnited

(&) o
States. Since 1945 the expansion of 'isconsin's cranberry
industry has been greater than that of any other cranberry
srowing state.
L

The purnose of this thesis is to descrive thie simi-

Fal

larities and daifferences of "isconsin cranberry production
in the three »nroducing re;jions of tlie state. Thae viost 1n-
portant factors arffecting the vattern and avnnearance of
craaberry jrowing establisivients in the tiree reslons are

asze and tae paysical setting. In the Central rejlon many

-

o tne :marsnes are quite old and are constructed on con=-
tinuously level land. The type of buildin:;s and the unin-
terrupted pridiron nattern of the bogs reflect these facts,

The ortiwestern regsion is internediate in age and the

building; tynes are not distinctive. The scattered pattern
of the bozs reflects tlie undulating morainlc topojraniiy.
Individual arsies in thls rezion ane usually constructed
in narrow strean valleys and have an irresular pattern.

The iforthcentral re;lon is the newest of the three cranberry
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vroducing areas. suildings and aarsihes arce ol odern con-
struction and reflect the iechianizavion of the industry in
several wvays. _ost of the cranberry jrowing establisivients
in this reglon are constructed on level swalny jround bor-
derin_ a leke., Ilarshes are widely scattered, but jenerally
snow a wuniforn rectangular pattern in the producin:g area,.

The rate of erxpansion or tne amount of exvansion tiat
can talie place in the Visconsin cranberry industry does not
appear to cdenend to any great cxtent uron »hysical limita-
tions or advanta es. Sone arcas of the state are iwore favor-
able for the cowiercial »rocuction of cranberries than others,
but usually thie comuerclal craaberry arsih 1s based on an
environnient that an»nrroxiiniates the conaltions of a wild cran-
berry zarsh, It has been shown that within the state of
v isconsin tllere is a variety of enviromiental circwistances
in wiich cranberries can be and are profitably _rowne.

The anount of future growtn of the V'isconsin cranberry
industry will not be ceteriiined by limitations of the physi-
cal environuent., iost of the gsrowers in the state could
double theilr existing bearing acreage on property they now
ovn 1f the demand for cranberries would jJjustify this. The
principal governing factor in the _rowth of the industry has

been and will continue to be the narket for cranberries.
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PLEFACA

This thesis is an outjrowth of a field problem in geog-
raphy taken under Professor henry W. Kolka at‘Wisconsin State
College at Eau Claire. It was at that time I came iInto contact
with some of the people in tne cranberry business and tecame
interestsd in this somewnat unique and hi_ hly specislized
industry.

To acknowledze specifically all the help received from
individuals during the course of this study woculd be impossible
because of space limitations. A4mong these people are the growers
who returned questionnaires &nd the many who generously stopped
work long enouih to show me thelr cranberry operation and an=-
swer questionse. Incdividuals of county and state povernment,
the Unlversity of Uilsconsin, the National Cranterry Assoclation,
Indian Tr2il, Incorporated, and owners of 1indepeudent cranberry
srowing establishments all contributed much.

Some persons were outstanding in their contribution. Dr.
Charles W. foas was my thesis committee chalrman, anc gave much
appreciated help and encouragement tnraighout the developnent
of the thesise. Dr. Georye L. FPeltier, consultant to Indian
Trail, Incorporated, ;z«ve generously of his time and knowledge
throughout the field work. I am slso indepted to liss I'rances
Coe Reed for noral and material aid throughout the compilation,
Ann butler Reed for editing and typing the final draft, and D.
John Feck, who nade avallable the excellent cartogra_hic facil-
ities of the Lansing city planners office.
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Chapter I
ITRODUCTION

Cranberry growlng is one of the most intensive forms of
agriculture in North America., This fruit was first harvested
by the North American Indian who used it, together with dried
meat,to make pemmican, a staple food of their diet., Since the
First Thanksgiving, cranberries have become a traditional part
of holiday feasté and are appearing more frequently in various
forms on the American table throughout the year,

The cranberry is unique among fruit crops in many re-
spects. Its native habitat 1is the moist peat bog of the cooler
parts of North America. It is an evergreen vine which grows in
a thick mat covering the bog surface to a depth of about six
inches, Because these bogs are usually quite low in relation
to the surrounding land, the cranberry is more subject to un-
seasonal frosts than are most fruits. Under cultivation
cranberry vines are protected from frost by the application of
water to the growing area, and from the winter cold by freezing
in ice.

Tne capital investment required to bring one acre of
cranberry vines into production may be anywhere from three to

five thousand dollars, and up to five years may elapse before






Fige 1. == The cranberry plant. The picture was taken in
late August, before the berries had begun to ripen.
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Fig.2. =-- Highway sign in the Cranmoor District. In the
background a cranberry warehouse and producing bogs can be seen.



the first commercially productive harvest., In addition to the
great amount of time and expense involved, profitable cranberry
growing requires very specialized knowledge and equipment.

The commercial production of cranberries is confined to
five states: liassachusetts, VWisconsin, New Jersey, Vashington,

1 The eastern states have led the nation in cran-

and Oregon;
berry production since the beginnings of the industry, but in
recent years a greater share of the crop has been grown in the
areas away from the east coast. This does not indicate a de-
cline of the eastern industry, but rather the rapid expansion
of new areas of production in Visconsin and on the Viest Coast.
In 1957 over one-third of the total United States production
came from Wisconsin, Washington, and Oregon.2 The expansion
of the cranberry industry in Wisconsin has surpassed all other
areas since 1945, 1In 1957 Wisconsin growers reported 4,000

3

acees of bearing vines,“Y about one-fourth of the national

total.4 There are about 150 growers in the state.

Statement of Problenm

The purpose of this thesis is to describe the similari-

ties and differences of liisconsin cranberry production in

Lyisconsin Crop Reporting Service, Cranberries of liisconsin
Special Bulletin No. 70, (lMadison: WisconsIn State Department of
Agriculture, December 1957) p. 17.

21bid., pe 19.

Bearing vines are generally considered to be those five
vears old or more which have produced berries in commercial
quantities,

4 , _
Wisconsin Crop.Reporting Service, op.cit., p.19







three producing regions of the state.

The geographical pattern of the Visconsin cranberry in-
dustry is examined in relation to its physical and cultural
settinge. Topography and drainagé, climate, vegetation patterns,
and soils are presented as being the primary physical factors
affecting the geography of Viisconsin cranberry growing. The
historical developnent of the present areal arrangement of
the industry, characteristics of cranberry growlng establish-

" ments within each region, growers! associations and marketing
of Viisconsin's cranberries are przsented as the principal
considerations of a cultural nature.

The three cranberry producing regions of VWlsconsin are
the areal basis of description., The Central region consists
of the concentration of bogs on the lacustrine plain of Glacial
Lake Wisconsin and includes WWood, Portase, Jackson, lionroe and
Juneau Counties, which together account for about three-fourths
of the state production. The Cranmoor district in the south-
central part of V/iood County produces about one-third of the
state's cranberries,

The second ranking area of production is in the North-
central part of the state, including Vilas, Oneida and Price
Counties. 1llost of the recent expansion of Wisconsin's cranberry
industry has taken place in the Northcentral resion, which now

produces about one-seventh of the state's total crop.
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The Northwestern region, with most of the bogs in
Burnett, W ashburn and Sawyer counties, and some acreage
in Douglas, Barron and Rusk counties, produces about one-
tenth of the state's cranberries., The first expansion of
the industry into northern \Wisconsin took place in this
region.

An additional region is treated in the historical
sense in that it was the first area of production of the
state., It is near Berlin on the bed of Glacial Lake Oshkosh.
Althouzh present day production of this region is insignifi-

cant, at one time it was the most important of the state.

I'’ethods of Investigation

This thesls 1s based largely on field work conducted
during the swmmer of 1958, During the course of this study,
approximately forty individual cranberry marshes represent-
ing the three producing rezions of the state were visited.
Interviews with the owners and foremen of these marshes were
a major source of information, especially that pertaining to
problems and variations in cultural practices in the different
producing regions of the state.

Only one instance was found where cormiercial cranberry
marshes were vislble from a highway. This was on State High-

way 54 in the southern part of t'ood County, where it passes






through the Cranmoor district., Here, in a stretch of about
five miles, one can see the buildings and producing area of °
five or six cranberry establishments. Quite often theAindi-
vidual grower places a sign on the highway indicating the
presence of his marsh on a road leading off into the woods,
but this is the closest most casual motorists coue to seelng
a cranbverry iarsh,.

The isolation of the producing areas within the state
is seen to be a definite disadvantage to the industry, for
people are not constantly reminded of 1ts existence , as
they are of most agricultural production, Even a tourist
rushing through the state at top speed could hardly escape
noticing that he 1s passing throuzh an area noted for dairy-
ing and general farming., Only a relatively astute observer
would notice that he is passing through a cranberry producing
area in Wisconsin,

i‘lany natives of the state living within an easy Sunday's
drive of several cranberry bogs had never seen one, althoush
most said they would like to see such a farm someday. liost
people not directly associlated with the industry expressed
considerable surprise to learn that Wisconsin is the second
most important cranberry producing state.

llany of the bogs were vislted while traveling with Dre.

George L. Peltier, consultant to the Indian Trail Growers



A Sign such as this on one of the state
highways is usually the only indication of the presence of
a cranberry bog ever seen by the passing motorist.

-
CRANDERK:

Fige 5 == Sign erected by a group of cranberry growers
on a township road in the Northcentral region. There is no
indication of these marshes on the state highway, six miles
away.



Association, Dr. Peltier generously supplied nuch of the
technical and historical information, based upon his many
years of experience with the cranberry industry,

Photography was a major tool of description through-
ocut the field work. The forty-seven pictures appearing in
this thesis have been edited from a total of more than 200
photographs, and are felt to be the most representative of
the geographical setting of the Wisconsin cranberry industry.

l.apping of individual bogs in both field and office is
based on aerial photography of the United States Department
of Agriculture and the United States Forest Service, Although
a few of the photographs were purchased, most were borrowed
either from the growers themselves or from agencies of the
counties in which the bogs are located. Where possible, the
photography was field checked and developments which have
occurred since the photos were taken,were added. United
States Geological Survey topographic mapping does not cover
rnnost of the cranberry growlng area in Visconsin, therefore
this source was seldom used,

Statistical and much ?f the other factual material was
obtained through agencies and individuals connected with the
University of Wisconsin, Some unpublished data were also

obtained through this source.,






In ebruary of 1959 a questionnaire was sent to all
meroers of each of the two growers associations in the
state. The response to this questionnaire was excellent,
witn a 55 per cent return. Grovers revresenting approxi=-
mately 3,000 acres of the total 4,000 acres of cranberries

in the state were contacted either through the question-
nalre or by personal interview auring the course of this

studye.



CIAPTLR II

Tl PHYSICAL wilVIAROW.LonT

Topogsraphy and Drainage

The pattern of cranberry growing in V/isconsin reflects
to a great extent the differences in the glaciated and un-
glaciated landscape of the state. Tihe drainage patterns
associated with the moraine, outwash deposits, glacial lake
beds, and the Driftless Area all have had theilr effects upon
the nature of cra.ii:cr - —rowing in tihe sta
the physical setting from place to place pose special prob-
lems to the cranberry gsrover and have brought about differing
agricultural teciiniques 1In the various regsions.

In the northern producing regzions most of the bogs are
widely scattered and occur on the ground and end nioraines of
the Cary Substage of the Viisconsin Glaclation. There are
hundreds of lakes in tuese regions formed in shallow depres-
sions in the moraine or nollows in small outwash deposits.
The crift mantle 1s quite deep here and there are few, if
any, rock basin lakes, The swaips of the northern
regions are of two types, those wnich are formed by the
£illing in of laltes by vegetation, ahd thhose resulting

from poorly drained flat areas in the diverse glaciated

- 11 -
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landscape. The greater portion of the swampy land appears
to owe its existence to the latter cause.

Throughout the northern part of the state the pre-
dominating underlying material is an unstratified glacial
till of Cary age, although in nuaerous depressions and
stream valleys stratified gravels of valley trains are to
be found.

The Central Wisconsin cranberry producihg resion is
found mostly on the bed of Glacial Lake Wisconsin and con-
tinues in a more scattered pattern to the south and west.
The glacial lake bed is now the site of the Great Swamp
of Central i/isconsin, This is the largest swamp in the
state--over 300,000 acres in extent.l The cranberry in-
dustry is the economic '‘mainstay of the area which is other-
wise unproductive except for some forestry and moss gather-
ing. To the west of the swamp the bulk of the lake bed is
flat to gently rolling sand with dune formation in some
parts. The greatest part of the lake bed has a cover of
mixed oak-coniferous forest with occasional swanpy openings.

Tne general area occupied by the bed of Glacial Lake

Wisconsin can be visualized even on a state highway map.

IrLawrence llartin, The Physical Geography of Wisconsin,
Wisconsin Geological and Natural History Survey, Bulletin
No. XXXVI, Educational Series No.4 (Madison, Wisconsin, 1916),
p. 343.
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Fige 8¢ == The driftless area. The cranberry marsh
in the foreground is on the bed of Glacial Lake Wisconsin,
In the background castelated bluffs break the monotony of
the lake bed.

Fige 9. == View from a fiire tower, looking east to the
swampy lacustrine plain of Glacial Lake Wisconsin., One of
the few agricultural clearings is nearby.



Nowhere in the state can an area be found with so few roads
and other cultural features. The several roads that do
cross the area, however, are of good quallty and are almost
completely straight.

Probably the most common deposit throughout the lake
bed is sand. Lake bottom sand is a mineral subsoll of mostly
peat deposits and may be seen exposed in the northern and
western parts of the lacustrine plain. The sand 1s a white
quartzite which caﬁe from the crystalline area directly
north of Wisconsin Rapids. The finest material on the lake
bed 1s a calcareous clay. The clay forms a thin impervious
layer over the porous. Cambrian sandstone substrata, and
effectively minimizes subsurface drainage. The stratigraphy
of a typical Central region marsh, then, would be peat, sand,
a thin layer of clay, and sandstone,

The effect of topography on the pattern of cranberry

marshes., =- The overall effect of the topography upon cranberry
marsh arrangement has already been noted, that is, a compact
continuous pattern in the Central region becomning more dis-
continuous to the south and west, and a widely dispersed
pattern in the northern growing regions.

liost of the cranberry growers in the Northcentral

reglon get their water directly from a lake. There are
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several advantages to having a lake as a water source, the
chief one being that a lake represents a relatively consis-
tent and dependable water supply--something many of the
growefs in tha Central region do not have, Indi#idual bogs
may be situated so that flooding is accomplished either by
gravity or by mechanical means, although the latter situa-
tion 1s more common. The marshes in this region appear in
the typical gridiron pattern for there 1s usually an
adequate amount of flat land surrounding the lake to permit
a rectangular arrangement of the producing area., The cran-
berry beds may be separated from the lake by an area of
wild‘marsh or they may be built up to the margin of the lake.,
In the Northwestern producing region a somewhat dif-
ferent pattern 1s apparent. Iliost of the bogs 1Investigated
here depend upon rivers as their water source. The bogs are
often constructed within the confines of a narrow stream
valley, which 1s then reflected in the irregular arrangement
of the producing area, This type of situation also has 1its
advantages, for the grower may use the natural gradient of
the stream bed for flooding and dralnage purposes. One much
bog visited had no pumping faclilities whatsoever, depending
entirely upon the natural downhill flow of water through the
producing area. A major problem in this region is the gradual

increase in both soll and water alkalinity towards the west,
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Fige 10. =-- Bog formation in a lkettle lake in the
Northcentral region. There are hundreds of similar lakes
in Northern Wisconsin, mostly formed by large chunks of
glacial ice melting after they were buried in the drift.,

g 2 e o, s g
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Fige. 11l. == An old gravel pit in the Northcentral
region, showing a cross-section of the unstratified glacial
till.







the import of walch will be discussed later iIn thils chapter.

Thie Central re;ion, and esvecially the Cramoor dis-
trict, is tlie .20st 0107 eneous of 2ll the cranberry droducing
re;lons., Ilere tacre 1s almost no local relief; no hills or
deep strecan valleys to interrupt an almost continuous arran’e-
mient oi tihe producin’; areas. To the soutn and west of Cran-
mo00r the topography is soucwnat dissected and indilviaual
.lars.aies becole senarated by areas of waste land.

T.ie cranberry .arsies of the Cranoor aistrict would
vrocably be even ore continuous withh one another e:cept that
eacy establisivient must lhiave access to a larse area oi wila
sars.alanda woiiciy serves ags a reservolr for rlood water., (rovw-
ers 1n the Central recion must depend unon the few s.aall
strea.:s wiliciy 'low into thec area, secnase water fro.i the
dlarsies or, L1 soic cascs (Jrantioor), upon o canal vi.ich
carrics water twelve iillcs [ro.s Thie Visconsin iver In

times of peai deianu or in perlous of arou_at, tiie Jrovers

B o=V o

so.etlies J1ad toeuselves without enon iy vwater Tfor flooding

av)

and 1rri_ation,.

2
Thie water table of t.ie Crcac Ceatral Swaint ol “Jisconsin
has veen Jlowered in recent years by drainare and reclaation
arojects ia v.ac soutern areas. Tairty jyears ajo tie water
supply in tiae Central rc_ion was not a serious proolelis



= B

Fige. 12, =- Flood plain of the St. Croix River in the
Northwestern region., One of the sites of cranberry marsh
development,

Fige 13. == A cranberry marsh under construction on
the flood plain of the St. Croix River. Note the dikes and
ditches of the new bed.
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Climate

The continental short swmier climate (Koppen Dbf)
which characterizes most of Visconsin includes all of the
state's cranberry growlng regions. The sumier maximuna of
precipitation, a relative winter drought, and the long, cold
winters of the Dbf climatic region are assets to the commer-
cial production of cranberries, Conversely, some of the
aspects of Wisconsin climate are less than ideal for cran-
berry growing. Frequency of frosts and the shortness of the
growing season are the most important of these factors.

Damaging frosts occur always in liay and September,

S The

usually in June and August, but infrequently ;n Julye.
shortness of the growing season means that some frost pro-
tection is always necessary, even in years with above normal
témperatures.

A comparison of climatic factors in the two principal
cranberry producing states better 1llustrates Wisconsints
climatlic situation. Note in Table 1 that llassachusetts has
a greater annual preciplitation, but the amount received

during the growlng season from liay to September is somewhat

less than in Wisconsin. Warmer winter temperatures in

5 VWlsconsin Crop Reporting Service, op.cit. p.36.
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r.assacnusetts tend to be a clinmatic disadvantase to tnat
resion. Alternate freezing and thawing auring tae winter
often results in a i v necrcenta e ol winterxill.4 Linter-
111 is a »nroole:nn in Viisconsin only viien t.ae winter r'looc

is neld late 1n the s»Hring. (see Chapter IV). Tae siorter
srovring season oi UJlscomsin 1s to a larse extent couapensated
for by v..c lacreased a.owt of suasiine received curl.a; tihe
swrier ontviis (see Table 1),

TTeilstoras are not uncoiric: L.p tile Vlsconsin ci@iucrry

oroducing re;lons, but ey are ore Iicquent in the Central

reon then in the nortiern ones. T:ie greater s
stor.i activity occurs in tue late s»Hring and early swuler

when convectlonal alsturvances arc at maxinry intensity.

Thunderstoris acco.maclicd by aall also occur later in the
scrowl.; season, sometliies caajing nearly atuare I'riill.

Althonsh hail is a senace and sonetiiles a very serious
srowle:n to l.isconsin crauwnerry crovers, there ure I'cw sub-
scrivers to nall Insurance to be found. Frobawvly a major
reason i'or ¢.ils 1s t.at iost mall danage occurs viwen tae nlant
is in the vudain stace rataer than alfter tae Trult lhias ce-

el

velopeu. Also, the nerrenating vuds of the Ifollowing year's

Preezing and thawing of water cecreases the axount
of oxysen content. Lven cdor.ant vines nceda a certain aiount

of ox, _¢n for survival,



crop are present at the same time as the current year's
fruit, It is virtually impossible to ascertain the amount
of damaze that the hail has done to the buds that will
produce next year's crop.5

It has been pointed out that frost is the major climatic
problem to the Wisconsin cranberry growers, Associated with
the frost problem is that of the avallability of water,
Seasonal droughts, usually occurring in either early spring
or late summer, are 8lso quite detrimental when there is not
enougn flood water avallable for both frost protection and
irrigation.

Some growers protect the vines in early spring by re-
taining the winter flood water for as much as a month after
the ice has melted., Although this method saves water, it
often proves to be damaging to the vines which, having con-
pleted theilr winter dorinancy, will suffer from further lack
of oxygen. It i1s considered a better practice to drain off
the winter flood early in the spring and to reflood when

necessary for frost profection. This is possible only in

550 far, insurance coverage only protects the grower for
damage to hils present crop. Hail-marks on the developing cran-
berry may or may not cause the berry to spoil., Younger berries
are sometimes able to recover completely from minor hail damage.
Usually one can tell whether or not the berry will be spoiled
by the hail mark by cutting open the frult and noting if the
bruise extends into the central cavity. If it does, the berry
can be considered ruined. Haill damage is then measured by
marking off a given area within the bog and counting the num-
ber of damaged berries or buds within it.
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Fige 14, =-- Wlater pump between reservoir and main
canal, These pumps are usually of a screw type as can
be seen by the parts in the foreground,

-

Fige 15. == A few marshes in Wisconsin use pipes

to carry water to the vines rather than ditches. Water
is sprayed on the vines, frost protection being furnished
by a thin film of ice which forms in cold weather.






areas wiere t.ere is a plentiiul water supnl,.

Since tae cranveryy nlants are native to 0ist L0

sS
tiie srover uust aalatain tais olst concition to soe ex-
tent tiuronjavut tiie Zrowli:; secason., 7.ie second L.orisant
use of water, tiien, is tnat ol 1rri_atvion to alntaln tne
water tavle witiiln tie [ rovwing area. In zo _lons waiere vat. ..
~s scarce, particularly late 1a tiie scason w.iel tile cerric.

are T1llin; out .. .. Ltne weatliicr is beco.iin colaer, it 1z a
very real provlel to tl.. rower to kucy .« solier to use iis
nrecious water or luruvi_atilon or O save 1U as H»rotectlion

acainst a couden f'rost. .o -ooler of thils tioe is tihe nwost

typlcal of tue soutnern part of tiie Central procucling rcgion.

o

mae cranverry wveat..cr LJoreccast. == ecaulse o tlie i 5o-

lute necessity ol beilny; Lol ec as to waey [rosts w_1L occuar

L1 Uie .larsaes, t.ae cranverry grover is w.oi; thie jwst con-

scicntious of veab.eracie Alilost every cranverry ioisa visii_l
ad oot lzoov one Woiloal oo theraioieter on the prse.llses.  Solle-
tiles re_ulatlon weatiler bureaun ia5trii.ent sielters are nsed

TO ouse taie anstraweaits, »ul nost rovers wlace tiae taeriocter
In a small box o tie level of the vines. It fias been found
that ¢..o.o canr be a diffecrence oif as mch as fifteen dciiees
watwecen tihe level ol Tiie vines and the level of an ordl o

etrwient siaelter.
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The grower's main protection against frost, however,
is the cranberry weather forecast, a service of the United
States V'eather Bureau in cooperation with the Viisconsin
cranberry growers., Predictions of cranberry bog tempera-
tures in addition ta the usual weather forecasts, are a
well- known feature of most radio stations in cranberry
growing areas of the state throusghout the danger period.
This is the only speclal weather service offered by the
Federal government to a private group. The justification
is that cranberry growers are among the few people that
"do something" about the weather,

Because of the combination of the general frost
warnings available to them, and their owvn instruments
which give them more specific information, present day

cranberry growers are rarely caught unawares by frost.

Vesetation

The distribution of natural vegetation in the various
cranberry producing rezions is considered an important
element in the description of these areas, for most cran-
berry bogs are isolated within forested areas and seldom
are they in close proximity to towns or good agricultural
land.

The vegetation pattern associated with the cranberry

industry will be discussed in two major categories: that






PRAIRIE

WHITE OAK, BLACK
OAK, HICKORY (Y7

JACK PINE,
SCRUB OAK

MAPLE, WHITE
PINE

D SPRUCE, FIR,

HEMLGCK
BLACK SPRUCE,

- TAMARACK

D MAPLE, BIRCH, PINE,
HEMLOCK, BALSAM

(o] 25 50 75 |go
MILES

SOURCE: SOILS DIV,, WIS. GEOL. AND NAT. HIST. SURV.

2.0 NATIVE VEGETATION
3 OF WISCONSIN

R.K.H.

Fige 164

1

litative Vegsetation of Viisconsin.




- 29 -

surrounding the bog areas, mostly in upland situations;
and that occurring within the bog itself, along with the
cranberries, and falling into the general category of
weeds,

Vegetation surrounding the bogs., == llost cranberry

bogs are surrounded by a wet land forest association.
Comrion to most cranberry-producing areas in Visconsin is a
tamarack=-black spruce association with a considerable ad-
nixture of aspen and white birch in the northern areas.
ilost of the forested regions are cut-over lands, predomi-
nantly the second growth after the cutting of the pine
forest in the late 1800's. ilany remnants of this original
forest can be found scattered in patches among the second
growth and more of ten near old settlements and farmsteads,
The vegetational setting of bogs in the Northcentral
region 1s predominantly coniferous. Black spruce and
tamarack are the usual occupants of the wetter areas, while
aspen and white birch can be found in both wet and dry
environments. Jack pine, scrub oak, maple, hemlock, and
balsam are also quite comrnon in this region, particularly
in the drier sites. The liorthcentral cranberry regilon is
in the heart of \Wisconsin's resort country, and efforts have
been made to preserve much of the origlnal forest. The

lanitowish Vaters section of this region is within the Northern
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Highland State Forest, and the Thunder Lake marshes in
northeast Oneida county are within a few miles of Nicolet
National Forest.

The pattern of vegetation in the Northwesterﬁ region
differs from the Northcentral region in that it is predomi-
nantly deciduous, with scrub ocak and jack pine being the
most common trees, In the marshy areas black spruce, aspen,
and white birch are dominant,

In the Central producing region, the pattern of vegeta-
tion is somewhat more diversified, mostly due to its greater
area extent, Varlous kinds of scrub oak are the dominant
specles 1in the area, although small patches of conifers,
often white pine, are found., Some areas of considerable size
near the Wisconsin River have been planted by paper companies
with red pine., Jack pine, black spruce, fir, and hemlock are
also found within the regilon,

Vegetation within the bogs. =-- The cranberry plant is a

low-1lying, small-leafed, grayish-green vine which grows out in
all directions over the surface of the bog until it forms a
dense mat about six inches in height. It principal method of
reproduction is the sending out of runners over the surface

of the bog. AThe crarberries grow on "uprights" about six
iInches long, each upright usually producing from two to four

berries.



g% L

'ige 17. == l/et land vegetation association in thae
Horthcentral rezion. Leatner-leaf, black spruce, and waite
bircihh are seen here,



maie cranverry is a ac.icer ol tore leatl I'anily (Lricaceae)

o

alliar bo; cwellers as leather-leal

I dd

-

wiich also incluades such

(Chaeadan.ric calycnlata), and bog rosc.ary (Andro.cca jlaiaco-

(]

npaylla)e. Tae genus Vaccliniwa to wiiiciy the craaberry belonls

. a.~ s

includes tiie vlucherry (Vaccinina snn,), another co liercially

Liworvant fruit. Tihe cramberry, orili_inally .mown as tle
craneverr;y, 1s said to have _otten its nae fro: the anncar-
ance of tiic bud Jjust Lefore it exnands into a I'lover, e
cracerful curve of the bud and stew of tiie cranberry give thue
ansnearance ol the head and necik of the crane., The crane was
at one tiie a coimion inhabltant of iarshes where cranberries
were found, nence the comparison,

The cranberry plant 1s an ever_reen and has the special
ability to survive long periods with very little oxygen dur-
ing its winter dormancy.

Of great importance to the cranberry industry is the
matter of weeds., "Jeed" 1is defined by Dansereau as being
"a plant that grows where it is not wanted (by man); e.f.,

5

weeds are usually exotic, but not always." Ilost of the

weeds occurrin; in cultivated cranperry bogs are not exotic

but rather are as iwuch a native to the environient as is the
cranberry plant itself, This fact consideravly coilicates
the matter of control, for :etiods of ccntrolling weed popula-
tion witnout injuring the cranberry vines srowing in the saue

area must ve usede.

Spierre Dansercau, niozea ranhy: An Zcolo-ical Persnective,
(e Vori-e Mie Lonald Pross. 1oS57TY o o855 s
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Fig. 18, -- Hand weeding a recently planted cranberry
bed., Hand weeding is feasible during the first season of
growth, (Central region).

Fig.1l9. == A motorized knife Eiipper in acﬁion._égﬁsses
and other weeds growing above the level of the vines can be
controlled by this machine. (Northern part of Central region).
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The extent of the weed problem in an given bog 1is
attributable to not one but many factors. The major con-
siderations are the age of the bog, the source and acldity
of the flooding water, the type of soil and its general
geographical location. The kinds of weeds that infest bogs
are different from region to region, but in all regions it
1s generally agreed that the control of weeds is the single
greatest cultural problem connected with the raising of
crs;nberries.6

Visitors from the eastern cranberry producing areas are
usually amazed at the amount of weeds on some Visconsin bogs.
Although weeds are comnon to eastern bogs they are not nearly
so abundant. The greater amount of water applied to the bogs
in Visconsin during the growing season is probably the main
reason for the great abundance of weeds,

No more than three or four bogs in V/isconsin were ob-
served to be actually free of weeds., Very often weeds were
in evidence as much as the cranberry plants, and in a few
instances were so thick that the cranberry vines could not
be seen without pushing the weeds aside., It should be noted,
however, that the last case was observed on bogs producing
almost two hundred barrels per acre, A high weed population
does not necessarily indicate a low cranberry yield,

The effect of the presence of weeds on the cranberry

7ield has not been determined, but 1t is generally agreed

© Appendix I.
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Fige 20, == A test stripvof one of theinew chemical
weed sprays. Note the tremendous difference between the
sprayed strip in center and the untreated strip to the right.

""lvf A

:"‘ W

Fige 21ls =~ The latest in cranberry marsh mechanization,
the "bridge." Trucks on each end move forward as carriage
moves back and forth, clipping or spraying. Need for beds of
uniform size and levelness is obvious for a modern marsh.
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that controlling the weed population does result in increased
yields, Certainly the uncontrolled growth of weeds would
soon ruin a bog for commercial cranberry production.

illost new marshes in any part of the state are relatively
free from weeds, During the first few years after cuttings
are planted in a new bog, it 1s feasible to weed the bog by
pulling up the offending plants by hand., After the cranberry
vines have formed a thick mat over the surface. of the bog,
however, other methods of control must be used. These will
be discussed later,

Certain generalizations can be made about the weed prob-
lem in each of the cranberry producing regions., In the North-
central region, most of the bogs are new (constructed since
the Second World War) and most growers get their flood water
from lakes rather than streams. Both factors, together with
the fact that the soils and water here are among the most
highly acid in the state have resulted in a small weed popu-
lation, Sedges and grasses are the most common weeds here,
but they are quite easily controlled and do not present a
serious problem, Some poorly drained marshes in this area
have considerable weed growth, however.7

larshes in the Northwestern regjion have a greater weed
problem than the other northern marshes and in a few instances

it is quite severe. Both the water and soil in this region

7ralcolm N. Dana, "Small Fruits, Their Improvement, Culture

and Handling," Annual Research Report, Department of Horticulture
(I'adison: University of Viisconsin, December, 1953). Unpublished.
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tend to becomne more alkaline to the west, and rnore weed
species are present. The usual water source here is a
reservolr made by a dammed-up stream, a good carrier of
weed seeds, This 1s the oldest producing region in north-
ern Vilsconsin, with some bogs a8 much as fifty years old,
Age of bozs, water source, and acidity of the water, then,
are seen to be the major factors contributing to the quite
serious weed problem in this area. The most common weeds
here are grasses, sedges, and several broad-leaved species.8

There 1s a great diversity in the weed population in
the Central region, both in number of species and in amount
of plants., The bogs in thils region are among the oldest and
the youngest of the state. Flood water in the region 1is
supplied by three major sources: reservoirs made by darmed-
up creeks, reservoirs created by dredging and damming seepage
water from the swamp, and water carried by canal from the
Wilsconsin River, about twelve mlles away. Iany of these bogs
use more than one of -these sources for thelr water, some use
all of them. Soils vary'considerably here also, Peat and
muck are quite common and usually furnish the base for the
bogs, but most of the older bogs are now producing mainly on
sand, resulting from the successive applications through two
or three generations of growers.,

No accurate generalization of the weed problem can or

should be made., The average situation is intermediate between

8 Ibid., p.7.



the two northern regions, but one may point out bogs in the
Central region that have a very serious weed problem, and
other bogs that have no problem at all. Certainly the
seriousness of the problem will vary, not only according to
the natural factors listed above, but also to the cultural
methods employed by the individual grower,

\ieeds are generally controlled by any or all of the
following methods: clipping, weeding by hand, sanding, or
applying chemical weed killers,

Clipping is probably the most corrionly used weed con-
trol nethod and is especilally effective on sedges and grasses.
A rotary bladed clipper 1s used, the cutting height of which
rmust be constantly varied by the operator. Any weeds which
project above the height of the vines can bq clipped by this
method., There are two major reasons for clipping: the first
is that the tall weeds which prevent sunlight from reaching
the vines are disposed of at least temporarily; and the
second, certalin grass sedge species can be prevented from
reproducing if they are clipped before they are able to
disperse their seeds. Clipping is generally done two or
three times during the growlng season by practically all
growers,

lieeding by hand is, of course, a very effective method

of weed control but it is not economically feasible unless
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the weed population is very small or the boj nhas rccently
been planted. Year-old bogs are usually weeded by hand.

/eed control by sanding 1s discussed in the following
section on soils (p.42.).

Chemical weed killers are built around three types of
materials: petroleum products, 2,4-D, and various mineral
salts.9 Tne materials applied by the spraying method rmust
be carefully timed so as not to injure the vines winich are
especially susceptible to injury during certain stages of
growth, IHerblcides such as 2,4-D are applied by swabbing
the individual weed plants. The usual apuvlicator is a
device carried by two people throﬁgh the bog from whnich a
canvas applicator moistened with the herbicide hangs. The
swab must be carefully held so that it does not touch Glic

crazoerry plants,

Ibid., p.9
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Soils

taree
Taere
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onerat

varlous

overat
In tlc
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Cranberries are rown ol a variety of solls, T.e

tyves found in iscousin are neat, sand, and .iucCx,.

aonears to be no direct relatvionshilp petween the soil

and tiie degree ol success oif the cranberry [ rowing

ion, althou.n metiioas and proble:s associlated witn tize
solls will dilfer soiewvat,

The soils in thae different crancerry growins reglons

consin have been cuaracterized oy G. L. Peltier as
S
l. 3aallow »eat, soic mct and sand, so.etines
underlain by claye. Tae nII averarses near 6.0
witile tile Ilood waters are 7 or acove,
2e Pcat of variable cdeptlr interiilxed with nuck
vitn little sand. Tie 1 of the soil ana Ilooa
waters are ovnti.aui Tor cranberrics (p 4 5 5¢5) e
5. Sphasnwa woss peat bullt un throuslr tie a-c¢s ana
very acid (oI 3.5-5.0). “hile the deptir of tne
peat varies; usually it is wnderlaia by sand
(iillston).
4, Undecomosed wood meat ol soue aeptli and of an
acid nature (pn 5.0-5.5).
any of tie co.uiercial cranterry bogs 1n isconsin
e o1 two or .iore ol tlie above .ienticnea soll tyves.

norticrn part ol thie state, tie soils are geolojically
r, uwsually a slightly decoinosed neat. Althou )y neat

g8t cowrion soil in the Central re;ion also, its

state ol decouposition 1s usually . ore advanced
- —— e~ e e e e — e L]
TO(. —~ + N KN 1 N .. rm K T . 1t
] Georze L. reltier "Indian Trall Letter to Crovers,
Incian Trail Inec. ("'iscoasin .anids, Uisconsin, Jantarg, 135“).
(Iinicosrached).
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and in many cases it has turned to muck., In the western
and southern part of the Central region it is not unusual
to find large areas of sand with no rmck or peat at all,

There 1s no such thing as a uniform bog soil in
WWisconsin, The wood peat bogs in the llorthcentral region
are the closest to being uniform, but even these vary in
depth and composition. The soll types to be found in the
various regions are described in general, however, as
follows:

The GCentral Region, =--

1. The Viisconsin River valley area is characterized by
shallow peat, occasionally muck and sand, sometimes under-
lain by clay. The soil pH averages about 6.0, the water is
usually alkaline although it varies somewhat according to

the discharge of the paper mills along thg river,

2 Cranmoor 1s a flat, poorly drained arca where the depth
of' the peat is somewhat variable but does not contain muck or
sand. There are some "islands" of sand that rilse above the
general level of the bog. The pH of both soll and water here
is optimum for cranberry growing, ranging from 4.5 to 5.5.

Oe The Warrens area has been developed on sphagnuin bogs,
wilch are naturally quite aclid. The depth of peat varies

considerably and is underlain by a white (iiillston) sand.,
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4, The western and southern parts (near 7illston and
Toman) of the Central region are almost entirely sand.
The pH of the soil ranges from 5,0 to £.0

The Northwestern Reglon, =-- The soil here 1s mostly

a wood peat, but the depth may vary considerably. Deep and
shallow pockets of peat and sometimes patches of sand char-
acterize most of the reglon. Several of the bogs here are
-subject to sinking in spots as the deep pockets of peat are
not stable., This usually necessitates reléveling and re-
planting of the affected boj, an expensive process.

The Northcentral Reslon, -- The solls here are the

most homogeneous of the cranberry growing regions of WWis-
consin, They are generally a highly acid wood peat with a
few pockets of sand. The so0il acidity ranges from pHd 3.5
to 6.0, but the average 1s about 4.5.
One of the most Iimportant aspects of the soil for the
growing-of cranberries 1s that i1t be on the acid side of
the pH scale., Cranberries can be grown on neutral and sone-
times even alkaline soils, but the rate of abandonment of
bogs 1s rouzhly proportional to the higher pl numbers,
Sanding. -- Sanding is a cormon practice on almost all
V/lsconsin bogs. The sand is applied during the winter when

trucks are able to drrive on the ice of the winter flood and



do not injure the vines. The sand is spread over the ice
and sinks to the surface of tihe marsh with the spring thaw,

Sanding is said to accomplish several things. A layer
of sand over the vines causes the runners to root in new
plaées, thus sending up new uprichts and increasing produc-
tion, The sand is also credited with killing some weeds by
smothering them. A layer of sand over a peat bog may in-
crease fhe temperature on cold nights by several degrees
due to increased radiation of heat. Some of the older bogs
may have up to a foot of sand over thé original peat soil
and thus have a sand soll for all practical purposes,

lost bogs in Visconsin are ﬁithin a reasonable distance
of a good source of sand. Were this not true the source of

sand could be an'important locational factor since rmuch is

used by each grower,

Summarz

The physical setting of the T/isconsin ¢ranberry indus-
try is generally quite favorable, althouzh resgional variations
create special probleris in each of the three regions. The
vegetation surrounding the cranberry marshes is seen to be
an important element éf regional description here, but weeds

that occur within the marshes are of greater significance as

they directly affect cranberry production. There appears to






be no direct relationship between soil type and the de;ree
of success of the cranberry growing operation, although
methods and proble:is associated with the various soils will

differ somewvhat,



CIIAPTER TIIT

The widespread distribution of the Vilsconsin cran-
berry industry today can be better understood by reviewing
its historical development. Four stazes or periodsin the
areal development of the industry to the present can be dis-
tinguished. The first period is the harvest of the wild
berries by the Indians and at a later time by both Indians
and white settlers. The rise and fall of the RBerlin produc-
ing area conprises the second period., The third staze in
the industry's develonmaent was the movement into the area
southwest of Wisconsin Rapids which remains to this day the
chief producing area of the state. The last phase of move=-
ment in the industry is the developient of the northern

producing areas wiaich began about forty years ago and con-

tinues to the present.

Tne Besinnings of the Visconsin Cranberry Industry

The earliest records of the use of cranberries in VWis-
consin are the journals of the early Irench explorers and
later of the»fur traders wno were familiar with the use of
cranberries by the Indians.1 The first record of a movement

of cranberries to market is in a journal kept by D. Whitney

Personal notes of Dr. George L. Peltier on the history
of the V/isconsin cranberry industry.
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who noted a consignment of several boatloads of the berries
froa the nouth of the Yellow River to Galena, Illinoils
viiere they were exchanged for supplies.2 These cranberries
probably came from the Cranmoor area in Central ''isconsin.
That the harvest of wild berries became at least fairly in-
portant 1s evidenced by a Visconsin law which iimposed a fifty
dollar fine for the picking or possession of unripe cranber-
ries before the 20th of September.3 The earliest record of
an arrest under tnis law was September 8, 1859.4
The first development of the wild marsh land for com-
rnercial cranberry production involved only a small amount
of i:mrovenent, Ditcnes were duy and daas were built for
the draining and flooding of the Eogs, but other than this,
the marshes were essentially in their native state. Im-
provements of this nature first occurred in the Berlin area,
on the poorly drained bed of Glacial Lake Oshkosh and shortly
thereafter in the Cranmoor area., The developiients of the
marshland in the Berlin area began in the 1850's and by 1865
apout 1000 acres ol cranberry vines could be considered in

the "improved" category.

< Tbid.

5 Ceorze L. Stevens and Jean Hash, "The Ilistory of the
VVisconsin Cranberry Industry," Wisconsin Historical Magazine,

VWisconsin State IIistorical Sociely, Vol.. VI( arch 1943)
P. 277,
4

Tbid. p. 277.
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The Rerlin Re;ion.

The early couiercial cranberry production in the
Rerlin area was a "boom" type of developiient., IIizh prices
received in Chicago for the first coummercial croon in 13865
and tlhe years lollowin; attracted more jrowers into the
business and by 1870 production in thls area was well

S

establisnhed, Dased on tax records in the town of Aurora,
the following fisures indicate the rapid develomzent and
later decline of the Berlin cranberry producing reslon.
Cranberry Production in the 3erlin Area.6

1270 ceeevesseee 10,000 barrels

18,71 @ 00 0600 00 0 00 23C)’OOO "

1372 ® 00 00 0000 00 SO’OOO 'l

1874 ® ® 00 0 00 0 0 0 0 S0,000 “

16379 ® 00 0 0000 000 16,000 t‘

1881 ® 00000 0 0 00 G,OOO "

1882 seeececesees 5,000 "
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