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The encroachment of cattails on shallow water marshes restricts species diver- 

sity and wildlife use. This study presents information on controlling cattails to 

create openings in large blocks of monotypic cattails, and other data pertinent to 

marsh management. 
Activities such as injury to the developing shoot, cutting of mature cattails and 

scraping the dried out marsh in winter effectively controlled cattails. However, 

timing of control to coincide with the low point of carbohydrate storage and the 
presence of surface water over the cut or damaged stems were major factors af- 

fecting successful control measures. 
Management guidelines are presented for three zones of water depths—deep 

water, intermediate and shallow, with the ultimate goal of providing food and 
cover conditions for optimum production of marsh wildlife.
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mary hydroseric successional pattern (Addy and MacNamara 1948; Heath 
THE PROBLEM AND by which shallow, open water commu- _—_ and _Lewis 1957; Martin, Erickson and 
OBJECTIVES nities are invaded by cattail and/or Steenis 1957; Steenis, Smith and Cofer 

aquatic sedges. Where these 1959; Nelson and Dietz 1966; and Wel- 
emergents, particularly cattail, are ler 1975). 

In the 14 southeastern counties of able to form undisturbed mats or float- The existence of 7yvphaas the dom- 
Wisconsin, 61% of the wetlands were ing bogs, the marsh will eventually inant emergent plant in many areas of 

destroyed by 1971 (Kabat 1972). convert to sedge meadow, followed by permanent but shallow water in south- 

Losses have continued at an average shrub-carr or wet prairie. The preser- eastern Wisconsin has been confirmed 
rate of 1.7% during 1973-77 (Petersen, vation and production of all species in- (Belonger 1969; Modlin 1970; and 

. Cole, March 1978) , mostly the result of habiting these open water/emergent Bedford, Zimmerman and Zimmerman 

drainage for agricultural purposes. plant communities is now being recog- 1974). An example of cattail invasion 
Both studies also pointed out that the nized as important. Multi-species was documented at the Horicon Marsh 
natural values of wetlands (e.g., diver- management within the earlier hyd- Wildlife Area (Horicon) by cover 

sity of wildlife, nutrient storage, sedi- roseric successional stages is becoming maps drawn soon after flooding by 

ment entrapment, reduction of flood a realistic goal for remaining wetland Frank King in 1947 and 24 years later 

peaks) have been reduced or elimi- systems. (1971) by Tom Janisch. Sedge-grass 
nated by human alterations. Within the United States, wherever communities dominated the marsh’s 

In view of the ever-increasing public dense stands of cattail ( 7vo/a spp.) emergent vegetation in 1947 and cat- 

demand for outdoor experiences of all have encroached upon shallow water tails were present on only 30% of the 
kinds on these areas, the importance marshes, valuable wildlife food and vegetated areas as a subdominant spe- 
and value of the remaining wetlands cover plants that once produced tons cies. Subsequent studies showed that 

continues to increase. Intensive man- of seeds and tubers have been elimi- by 1971 monotypic cattail stands ac- 
agement, especially on publicly owned nated. Areas with good histories of wa- counted for 80% of all emergent plants 
areas, appears necessary to produce terfowl production and good plant and on the area. However, field observa- 
and perpetuate the greatest possible water interspersion are now often cov- tions at Horicon Marsh indicated the 
variety and numbers of wildlife. ered by solid masses of cattail. The domination of cattail in the marsh for 

Historically, marsh management in great size and density of 7vp/a physi- many years before 1971. 

Wisconsin concentrated upon produc- cally restricts the use of these areas by Although extensive dense cattail 
ing muskrats and attracting waterfowl most waterfowl and wading birds, and stands generally restrict wildlife use. 
for hunting. Management has at- attempts to reverse or halt this situa- — and species diversity in many marshes 

2 tempted to reverse or interrupt the pri- tion have been well documented of southeastern Wisconsin, they fur-



: gent cover for nesting, openings and 
| Eldorado Marsh Wildlife Area other habitats created by our efforts to 

ais 2 Horicon National Wildlife Refuge control cattails; and (4) the basic char- 
bp” 3 Horicon Marsh Wildlife Area acteristics and management potentials 

oe ee of fertile marshes and a discussion of 

povst.as 4 Lake Sinissippt management methods. 
5 Theresa Marsh Wildlife Area 

“Pt Pop STUDY AREAS 

vf Cattails were studied at Eldorado 

mn Yy Marsh Wildlife Area (Eldorado) , Fond 

Trion re du Lac County; Horicon Marsh Wild- 

a life Area (Horicon) , Horicon National 

—_ — — ; Wildlife Refuge (Horicon NWR) and : 
= LS Lake Sinissippi (Sinissippi), Dodge 

a a County; and Theresa Marsh Wildlife 

of ie ouraaamne , nT Area (Theresa), Dodge and Washing- 
VLD ? ~~) ton Counties (Fig. 1). 

{| rack This entire region is one of gently 

7 ~~ rolling fertile soils. Dairy farming leads 

| aa ee all agricultural pursuits and principal 
—o crops are corn, small grains, hay and 

Scare a ; ’ 
—— mc) | a vegetables for canning. Marsh soils are 

DP | oor typically fertile soft mucks. Poff 
he | 2 _ | (1961) reported that carbonates (total 

| ee | alkalinity) averaged 195 ppm in east 

PT OPT central Wisconsin where the three 

wauwonT marshes are located. General water 

mT PE chemistry parameters and detailed - 
oy water chemical analyses suggest that 

the marshes studied were above-aver- 
age in fertility when compared to other 
waters of the region (Tables 1,2). 

FIGURE 1. Location of study areas. Most marshes in the region are shal- 
| low basins with poor drainage. Water is 

supplied to these basins by seepage, 
ground water discharge, runoff from 

nish excellent nest cover for a large va- sin developed slowly although many me surrounding merce and/ or by slow. 

riety of birds when properly inter- hundreds of acres were occupied by ee °  oradi vat d ° Oe 

___ spersed with open water. The value of | continuous dense cattail stands at ume. Low graczents ang an average a __ SRETSOE WE OREM waters 2A Nee 2 PORTIONS Bens’ Caltals Svaies a’ nual rainfall of about 30 inches makes _ oe 
cattails to muskrats as food and nest Horicon and other area marshes. In f th hes difficult. if 
building material is well known and of 1969, a study to determine the best many bl to drain nd di cult, Wh ot 
great importance. Dense cattail pro- techniques to control cattails was initi- drained h. » to st they ry nae dif. 
vides protective cover for deer and ated. The first part of the study has Goult t ' all oxee ey are the: y or 
green shoots are utilized as food. A re- now been published under the title, cuit to refill except during the periods 
cent study showed the importance of ‘““Cattail— the significance of its o spring runoll. Detailed geographic, 

. oe . ydrographic and geological data of 
wetland cover, including cattails, to growth, phenology and carbohydrate th : d ‘bed by Poff 

pheasants in this region during the storage to its control and manage- 1961) K were nL ee d 
critical winter period (Gates and Hale ment” (Linde, Janisch and Smith \y ), Kernen et al. (1965) an 
1974). 1976). eber et al. (1969). 

Jahn and Moyle (1964) stated that The purpose of the second part of 
the degree to which waterfowl will use the study was to generally assess 
fertile ponds and marshes is largely de- known cattail control methods that BACKGROUND 
termined by the patterns of intersper- were considered practical, apply modi- INFORMATION 
sion between open water and emergent fied techniques, develop new ones and 
aquatics. Weller (1975) recommended evaluate both the practices and wild- 
a 50:50 cover: water ratio for optimum life use. A compilation of this informa- : : 
bird use and overall production. Be- tion, combined with pertinent data Cattail Species and 
cause cattails are both abundant and from concurrent studies believed to be Ecotypes 
dominant in southeastern Wisconsin, important to marsh management, is re- 
they, more than any other plant, deter- ported here, and includes (1) the reac- The ranges of 7ypha /atifolia and 
mine the degree of interspersion tions of cattail and other marsh plants Typha angustifolia in Wisconsin were 
present in our shallow water marshes. to water level manipulations and carp mapped by Hotchkiss and Dozier 

Future efforts to maintain continuous — removal; (2) efforts to create perma- (1949) . In Wisconsin, where the ranges 
high levels of wildlife production in nent openings in large blocks of mono- overlap, the natural hybrid 7) x glauca 

these areas may well depend upon our _typic cattails that would provide open § Gordon is produced (Smith 1962). 
ability to manage cattail communities. water and make the entire area more Ecotypic variations in 7yp/a have also 

Recognition of cattail as a manage- useful to the local avifauna; (3) avian been documented and show that tem- 
ment problem in southeastern Wiscon- use of area marshes, especially emer- perature differences affect seed 3



TABLE 1. General water chemistry parameters from study areas*. a | 

| Total Corrected 8 

_Alkalinity == _Conductance_ 8889 pH Color —__iTurbidity 
Study Area Year Range _Avg. Range Avg. Range Avg. Range Avg. Range Avg. 

Horicon 1968 82- 192- 7.1- 65- 12- 
492, 287 1199 713 8.5 7.9 320 167 100 4] 

1969 140- 364- 7.3- 35- 5- | 
542 305 1239-755 8.5 7.8 220. ~—«*109 65 25 

Theresa 1969 112- 313- 7.1- 15- 0- 
440 313 864 706 8.1 7.5 240 85 42 14 

1970 —-250- 608- 7.2- 25- 0- 
380 317 893 730 7.9 7.6 260 121 60 25 

Eldorado 1969 82- 307- 6.9- 20- 3- 

556 314 1788 870 8.0 7.3 1260 147 495 35 

1970 232- 667- 6.6- 0- 0- 
648 32] 1751 970 7./ 7.2 | 300 138 85 28 

*From samples taken weekly and/or monthly for a two-year period. 

germination, period and rate of 
| growth, flowering patterns, the ratio of 

root weight to shoot weight, biochemi- 

cal features and photosynthetic re- 
quirements (McNaughton 1966). This 

| author also noted that 7? /o¢z/ola from 

TABLE 2. Detailed water chemistry from study areas*. northern climates was more responsive 
oo — EE ———————————————————————————— to modification. 

Parameter Horicon Theresa Eldorado I did not include an examination of 
Typha species in my study. Judging 

Date of Collection 8 February 1972 17 February 1969 3 March 1969 only by gross external characteristics, 

most plants occupying study areas 
Calcium 147 112 - were the hybrid 7: x glauca. Weller 
Magnesium 49 o1 - (1975) recognized this same hybrid as 
roe 7 0.4 0.44 robust and often dominant in the mar- 
odium 34 10 47 

Phosphorus (so1) 0.841 0.30 1.0 _ shes of central and northwestern Iowa. 
Phosphorus (total) 0.75 0.21 1.2 The manager should recognize the 
Nitrogen (organic) 2.32 1.2 1.98 possibilities of hybridization and eco- 
Nitrogen (free NH3) 2.45 0.68 2.07 typic variation, and that ecotypes may 
Nitrogen (nitrites) 0.065 0.047 0.004 ots . Nitrogen (nitrates) 0.67 1.0 0.20 exhibit a broad latitude of responses to 
Chlorides 30 23 105 various control and management 
Manganese - 0.17 1.2 practices. 
Zinc - 0.1 0.02 
Copper - 0.03 0.02 
Potassium 11.2 4.0 7.2 Growth and Physiology 

*Water samples were collected at outlet structures and tested at the DNR An understanding of cattail growth 
Laboratory at Delafield and the Wisconsin State Laboratory of Hygiene, and physiology throughout the grow- 

Madison ing season is essential in order to ad- 
dress problems of cattail control and 
management and their solutions. The 
study conducted on Horicon Marsh 
Wildlife Area during 1971-73 showed 

4 . that the maximum level of total non-



structural carbohydrates (TNC), | - 
, stored principally in the old rhizomes APRIL MAY. | — . | JUNE . 

(Fig. 2), occurs during the early win- 2 
ter. TNC gradually declines to a mini- : | | Ly | 
mum in late June. Beyond this, carbo- ok . . . | lO 
hydrates are being produced in excess | u | | oe fs . | , , 7 
of the plant’s immediate needs.and are . | , PO CG ‘ | : 
translocated to the rhizomes for > fT Be . \\ } | 
storage. lt] . a\la. | , 

The low in TNC in late June coin- f \ / iy MIA | I y 
cides phenologically with the emer- ¥ | \ | 6 » Np tt / 
gence and shedding of the pistillate /™ ; 4 Wi ON WA, Oo, | 
spathe leaf, and represents the critical 2 \ )p \/ WATER | ip | 

period when the plant is most suscepti- YA 4 / We SURFACE Wy In vt | 
ble to injury. A more detailed treat- | i [<i AN 
ment of phenology, growth, physiology caee/ ST BOG MAT | =a — <a 
and food manufacture and storage is BST | PRIA RAR CECA STAR 
presented in Linde et al. (1976). | 

JULY AUGUST- SEPT 

Physical Structure and | , 5 yee | 
Biomass of the Cattail ‘ | /- | If I 3. New rhizome | 

. . rout or primary 

Community \ if aerial shoot 

Yi | \ / 5. Roots | 

Cattails growing in the soft fertile Ni i / 6. New shoot 
soils of southeastern Wisconsin and \ if 7. Basal bud 
covered by 2.5-46 cm (1 to 18 inches) | f\ ‘i I! 8. Beginnings of a 

. . N oe new rhizome 
of surface water have near ideal sur- A f | | 9. Staminate spike 

. . : ; Ah /\ xh | | . Stan pi 
roundings. In these situations, the an JNK ris «lf | 10. Pistillate spike 
nual production of plant parts is prob- h \ ( Mi ; | | 11. Pistillate spike 

ably influenced most by the general i ft I Wye 12. Basal shoot 
growing conditions. Temperature ap- pW ee J Uy J | 
pears to be one of the most important Ly Sart Ve Fo A AGP a A 
influencing factors, for when leaves are RATAN ATER SS DAZAANESS AHF TK | 

growing actively, greater growth rates FIGURE 2. Zypical growth of cattail plant with 
occur during periods of high average fruiting head. 
temperatures (Linde et al. 1976). In 

1973, 1974 and 1975, the tallest leaves 
measured at Horicon were generally | | 7 | 

between 3.2 to 3:4m (10 to 11 ft). After of previous years and debris from plant .. tion.and support seedling survival, for 
the hot season of 1976, plants that tops to form what we call the “bog — these factors can quickly negate pro- 

---measured-3.8 m-(12.5 ft) tall-were not —- mat” (Fig. 2).-This -mat-is a_physical--.-grams-intended-to maintain good in- ne 
uncommon. : . . part of any cattail and a barrier be-. terspersion by controlling adult 

Overall, 837 samples were taken tween bottom soils and surface water. cattails. | 
throughout the study in undisturbed Weller (1975) examined what he Laboratory and greenhouse tests 
cattail stands adjacent to experimental considered to be a newly established have shown that some conditions nec- 
areas, with hoops of two sizes: 0.5m“ _cattail stand at Round Lake, Iowa in _ essary for cattail seed germination are 
(4.9 ft“) and 0.7 m2 (7.1 ft). Cattail 1963, where single shoots with fresh the prescence of light, low oxygen pres- 
plants averaged 41 stems/m% and 2.3 rhizomes could be pulled from the soil sure and an optimum temperature of 
m (90 inches) in height. An average of with little evidence of other rhizomes. 30°C (86°F) (Sifton 1959). It was gen- 
5 plants supported a fruiting head. In By 1966, he found several interwoven erally thought that cattail seeds would 
September, after all possible plants layers of rhizomes in the same area germinate in the laboratory at any 
were full grown, 393 (83%) of 474 that formed a mat 35 to 43 cm (14-17 water depth with sufficient light pene- 
quadrats sampled contained only cat- —s inches) thick. Basal rhizomes were still tration, if other influencing factors 
tails. The remaining quadrats (17%) hard and buried in the soil; those at the were favorable. Subsequent tests by 
averaged 7 plants of other species per soil surface were still firm but black, Bedish (1967) and Weller (1975) 
quadrat (Table 3). : and the most recent rootstocks were showed that the best germination oc- 

In 1971, the above and below growing on the mat surface without curs in the shallowest water (2.5 cm; 1 

ground seasonal crop of 7vphaat The- any contact with the soil. inch) although some occurred in 

resa was determined to be 1,852 indi- Similar bog mats from 28-33 cm depths up to 40 cm (16 inches). 
vidual plants and 1,600 g/ m2 (oven (11-13 inches) thick were measured at Cattail seed germination under field 

dry weight) (Klopatec 1974). This | several Horicon locations. Old black- conditions was much more restrictive 

represents a total biomass of 15 tons/ ened rhizomes were very tough and dif- than laboratory tests would indicate. 

acre to be broken down chemically ficult to cut or tear. Only once, in a shallow bay of Lake 

and/or biologically or to remain on the Sinissippi, were seedlings found that 

area as organic debris. Seed Germination and may have germinated under shallow 

A substantial part of this annual . . water. In all other situations examined, 

biomass—principally underground Seedling Survival Typha seed germination occurred only 

rhizomes—remains intact into the after mud flats had been exposed. Gen- 

next year. New roots and rhizomes be- It is important to recognize condi- erally, germination was not found | 

come ‘entwined with these plant parts tions that trigger cattail seed germina- where any surface water remained. 5 | 

|



Similar observations were made during many as 150 cattail seedlings/ m2 ger- plants that were 30 to 35 days old with 
the 1962 drawdown of Horicon Marsh minated. Seedlings also germinated: 15, 30 and 40 cm (6, 12 and 16 inches) | 

by Linde (1963) who reported that profusely upon floating layers of or- of water without significant loss. In Au- 
“very little (cattail) germination oc- ganic material and soils disturbed by _— gust and September of 1972, Zvpha 
curred in areas containing even minor crushing. Similar germination was also seedlings of that year were flooded by 
amounts of surface water’, and “‘bur- observed on floating mats of debris 30-60 cm (1-2 ft) of water at Horicon. 
reed seeds were able to germinate and _s caused by natural conditions in 30-90 Water levels remained high over win- 
grow in as much as 6 inches of water cm (1-3 ft) of water. Under favorable ter without noticeable loss of plants. 

but all other species seemed to require conditions, 7vpha seeds germinated Although not studied for this re- 
moist mudflats on which to from May through September with the __ port, dry conditions after germination 
germinate”. | greatest numbers seen in June and the appear to be more destructive to cattail 

Sites where germination occurred fewest in September. | seedlings. Even rootstock plantings 
include those where repeated crushing Flooding cattail seedlings soon after could not survive in dry soils (Bedish 
activities on localized areas often cre- — germination may cause seedling mor- 1967). 
ated excellent seed beds on which as __ tality, but Weller (1975) flooded 

INTRODUCTION ceed under these conditions and inter- Theresa Marsh. The transect was 
mittent flooding continued through the about 10,000 ft long and was marked 
winter and sping of 1973. After the by steel posts set at 500-ft intervals. 

. A program to eradicate carp from spring runoff of 1973, water levels Single, 10,000-ft transects were simi- 
the upper Rock River system provided dropped rapidly and by late summer larly established on Horicon, Horicon 

an opportunity to study the responses the remaining water was confined to NWR and Sinissippi. Each year, vege- 
of marsh plant communities to various the main river channels. Antimycin tation was sampled at each post and at 
water level manipulations and carp re- and rotenone were applied in late Au- four stations equidistant between 

moval. Work began at Theresa in the gust 1973 to eradicate the carp. posts for a total of 100 samples/study 
spring of 1971 by releasing the water The water levels recorded at the area. Steel posts was also used to mark 
from the marsh. By late summer, the Horicon dam during these years (Fig. the predrawdown of an established, 
remaining water and carp were con- 3) also reflect the same general fluctua- but isolated, cattail community at 

fined to the original river channel and tions that occurred at Sinissippi during Horicon. . 
the carp were killed by applying the this period. Lake Sinissippi was Plant composition was documented 
fish toxicant, antimycin. The marsh reflooded in September 1973, but the during 1970-75 at Eldorado and The- 
was reflooded in October. Horicon dams remained open until the resa, and 1971-76 at Horicon and Sinis- 

Similar plans were laid for Horicon spring of 1974. sippi. Because transect lines were orig- 
and Sinissippi in 1972, and with this inally placed through open water areas, 
intent the dams at Horicon and Hus- only submergent plants were present 
tisford were opened in December 1971. PROCEDURES prior to the drawdowns. During 
After the 1972 spring runoff, water drawdown years (1971 at Theresa and 
levels declined steadily until July when 1972 and 1973 at Horicon and Sinis- 
repeated heavy rains reflooded both One year prior to the drawdown, a sippi) only emergent plants were sam- 
areas in spite of the open dams. The permanent line transect was estab- pled. After areas were reflooded, both 

6 fish eradication program could not pro- lished across open water sections of emergent and submergent plants were



sampled. : 
Three subimpoundments were con- 

structed at Horicon in 1973, and sub- 
mergent plant composition was also 
documented in the open water of these —— 972 
areas. ~~—7 1978 

All emergent plant stems within a ia) MUD FLATS EXPOSED 
circular quadrat (either 0.5 m2 or 0.7 --~ 

m2 in size) were counted by species at 750 4 i 
each of the 100 sample stations along SV NA fee 

each transect. Average stems/ m2 and \ ve 
importance values for each species = 740 i “ 
were determined from these sample oO , 
quadrats. Importance values equalled i \ / 

the sum of the r elative densities and a 73.0 HESS ee ittesernboonnanoncecncotoececneenteee rssssssssseateccccced Seperate eens 

relative frequencies for each species ow bo PN bee : 
and were determined as follows: ll \ ' 

S$ 720 r / 

Relative density = Ve 
Total no. stems for a species X 100 710 vO Nae 

Total no. stems for all species 

Relative frequency= JAN FEB MAR APR MAY JUN. JUL AUG SEP OCT ‘NOV DEC 
No. plots in which a species 
occurred 
Total no. plots in which all X 100 

species occurred 

FIGURE 3. Water levels at the Horicon dam 

; during drawdown, 1972-73. 
Submergent plants were sampled in 

open water by using a fine-toothed 
rake specially designed to grasp and 7 
hold supple underwater stems of all 

sizes. Small, free-floating plants were 
recorded as being present or absent at 
each sampling station. 

An index to submergent plant den- oo, 
sities was obtained by estimating the TABLE 3. Plants growing under cattail communities in southeastern 
total amount of vegetation gathered Wisconsin—found in 81 (17%) of the total (474) plots. 

with each rake sample as a percentage TT No. Plots Percent 

of a full rake. This index will be re- Found Total Plots Avg. Stems /m2 
__._.. ferred to as “rake density” in the re- __ OEE eee 

mainder of the report. Assorted moist soil species 22 5 5 
Floating circular quadrats (0.5 m2) Scirpus fluviatilis 15 3 9 

were used in shallow water areas when aree SP. le 3 18 
alium sp. 9 2 Stems not counted 

both emergent and submergent plants Phalaris arundinacea 9 2 Stems not counted 
were present. The number of emergent Sparganium eurycarpum 8 2 12 | 
stems was counted in the usual manner Polygonum spp. 7 1 4 

| and the percentage of the area within gag thera ar ° 5 
3 the quadrat that was occupied by each Stun suave monnne 9 1 , 

submergent species was visually esti- Eleocharis sp. 1 1 Stems not counted 
mated. Jessen and Lound (1962) re- Acorus calamus I 1 6 
ported that visual estimations of this ATT species 7 
kind were not significantly different ss 
from rake samples when used to mea- 
sure the abundance of submergent veg- 
etation. In the report, this density in- 

dex is referred to as “hoop density”. 

RESULTS AND 1971. At Horicon and Sinissippi, the moisture was supplied by rainfall, 
DISCUSSION first year of the drawdown was 1972 while soils on the other areas were kept 

and impoundment soils were exposed moist by water trapped within the 
from July or August to October. marsh. 

Emer gent Plants The relatively high gradient of The- Emergent plants did not germinate 
oo, resa allowed for the comparatively on these marsh soils until all surface 

Germination on Exposed Mud rapid removal of water. Gradients at water disappeared and soil surfaces 
Flats Horicon and Sinissippi were much were exposed to air. Extensive areas at 

lower and the release of water was gen- Sinissippi remained covered by a few 
Impoundment soils at Theresa were erally much slower. Exposed soils dried centimenters of water during the 2- 

exposed from mid-April to October out quickly at Theresa except when year drawdown without the germina- 1



| TABLE 4. Species that invaded exposed mud flats during drawdowns and 

| were soon eliminated by reflooding. 

| Importance Values. 
7 Theresa = 1971] Horicon Sinissippi 

Shallow Deep 
Common Name Scientific Name Section Section 1972 1973 1972 1973 

Nutgrass Cyperus esculentus 0.8 - 29.0 0.7 35.2 42.5 
. Sticktight Bidens cernua 4.8 3.9 3.7 15.9 10.9 17.1 

| Pigweeds - Amaranthus sp. 6.5 9.2 2.1 12.6 0.5 4.5 

Smartweeds poqisonuin Tylney pet 11.5 19.5 - OTT 
Blue vervain Verbena hastata 11.9 20.2 oe - - - 
Nodding smartweed Polygonum lapathifolium 3.5 9.4 5.3 7.0 0.5 4.4 
Spike rush Eleocharis sp. 2.0 - 5.2 6.4 4.6 3.6 
Yellow cress Rorippa islandica 8.7 8.7 0.4 «0.2 - 3.4 
Popple Populus sp. - - 12.3 0.7 2.4 1.0 
Wild millets Echinochloa sp. - - 2.6 6.9 2.6 3.1 
Monkey flower Mimulus ringens 6.3 2.3 - - 1.9 4.3 
Dock Rumex sp. 1.0 1.0 5.8 - 5.2 0.5 
Bonset Eupatorium perfoliatum 2.2 3.2 - - - - 

| Water horehound Lycopus sp. 0.7 - - - - - 
Nettle Ortica dioica 3.5 - - - - - 
Sow thistle Sonchus arvensis 1.2 0.5 0.9 - 0.5 - 
Buttercup Ranunculus sp. 2.9 - - - - - 
Meadow grass Glyceria grandis 2.4 - - ~ - - 
Smartweed Polygonum sagittatum 0.3 1.2 - - - - 
Smartweed Polygonum pennsylvanicum - 1.4 - - - - 
Panic grass Panicum capillare 1.0 - 0.1 - - - 
Canada thistle Circum arvense - - - - - 1.0 
Maple . Acer sp. - - 0.1 - - - 
Clearweed Pilea pumila - - 0.1 - - - 

TABLE 5. The history of aquatic and water-tolerant plants at Theresa that invaded exposed mud flats on two 
different soil levels and remained after reflooding. 

Avg. Stems/m2 
Shallow Water Section* Deeper Water Section 

Plant Name Scientific Name 1971 1972 1973  1974** 1975! 1971 1972 1973 1974 1975 

Canary grass Phalaris arundinacea 223 96 T - 0 549 86 T 0 0 
| Sedges Carex sp. 4] 2 T - 0 33 0 0 0 0 
| Cattail Typha sp. 18 22 20 - 36 ] T T 0 3 

Soft-stem bulrush Scirpus validus 4 7 11 - 0 ] 2 0 T ] 
Burreed sparganium eurycarpum 3 8 16 - 18 T T 0 0 2 
Water smartweed Polygonum sp. ] 4 T - 2 1 ] ] 0 0 
Rice cutgrass Leersia oryzoides 5 2 ] - 0 8 0 0 0 0 

Total stems 295 = 151 48 - 56 593 89 ] T 6 

Avg. water depth (cm) 0 47 45 - 3 0 79 77 37 4] 

* Soils of shallow section exposed about 15 April 1971. 
Soils of deep section exposed about | May 1971. _ 

| ** No samples were taken because transect lines and posts were concealed by 9-11' cattails. 
| In 1975 samples were taken in the vicinity of the original transect. 

T Less than 0.5 stems/m@. 

TABLE 6. The histories of aquatic and water-tolerant plants that invaded exposed mud flats at Horicon and 

Sinissippi and remained after reflooding. 
C_#eO28OOrnXn”0nnnmooooooooeeeaaaaaaaaoooooooaoonwnweewnn09S99S eee 

Horicon Sinissippi 
Avg. Stems /m2 Avg. Stems/m@ | 

. Common Name Scientific Name 1972 1973 1974 1975 1976 1972 1973 1974 1975 1976 

Soft-stem bulrush Scirpus validus 224 =: 163 77 16 1 66 2/ 0 T 0 
Cattail Typha sp. 33 19 14 2/ 13 19 31 28 28 12 
Arrowhead Sagittaria sp. 7 22 28 2 T 7 15 2 0 0 
Burreed Sparganium eurycarpum ] 3 4 2 ] T 2 3 T 0 
Willow Salix sp. 13 1 1 T T 2 1 0 T T 
River bulrush scirpus fluviatilis 2 4 2 T 0 T 2 T 0 0 
Rice cutgrass Leersia oryzoides 4 8 6 0 0 5 6 ] 0 0 
Purple loosestrife Lythrum salicaria —1l _5 _5 _1 _0 9090 0 _0 _0 _90 

Total stems 285 225 137 48 15 99 84 34 28 12 

Avg. water depth (cm) dry dry 67 67 49 dry dry 9] 9] 82 

8 T - Less than 0.5 stems/m2,



Small green plants were usually dis- ae a I 

cernible after soil surfaces had been ex- ee eee Or ge es eee ae 
‘ eee oan ee ee Oe ee eee ee ee eee 

posed for several weeks. Sometimes, we ee ae ee ee eee 
however, other factors such as mois- ee ee ee gee Se ST 

. ee ee a ee ee a 
ture or temperature delayed germina- ener. Sere gs ee 

. os . ai OO ee ee 8 Ee 
tion or favored certain species. a re Fee i ae! te ee 8 5 eee 

ee a 
. bs “ee age ao . ie ee ee ee rs oe - se ee & 

: ec can ra Se ER i Se ee Sr ON ON RN Ae 8! ARM a ventern SONS ORRRRO TSG ce UNG RAR Ry Es ra 

EG OR coat OD 2 2. Pe Bg ee ee ue 
| agp SE ae 3 Ck ee ees 3 ae ee . Bed ese 

Plant Com iti E d Sn rsa Pe ere neo i Boe =e Seg ak ae 
position on Expose aes PGP OS es ee a ee a 

Soils eee eee ee See Ce ee ee ae 

a eS ee es 
, . ee ee ot oe 

The available viable seeds, weather oad ae era gee Big ar Seca, SRR Se 
ays ‘ . : OG i Or ee a ee ee Aes eee 

conditions during germination and ae pie ey ae oe ee ee = ee oe ey ete a a 
wa We ee ae ee ee ee 

growth, and the ability to compete are ae ye ee eee ane hoe ce re oO et es os a - ae 

important factors that determine final re ee er is og a i 

plant composition on drawdown mar- a cnn CO ee a ee a 
e - e 

shes. Plants that germinated on ex- FIGURE 4. Zare, exposed soils after drawdown 
posed soils at Horicon, Sinissippi and at Theresa, 19 May 1971. 3 ° 

e ° . 

Theresa were divided into two groups: 
(1) those plants that were eliminated | | . . ek 

: seid a GREE GE RES SE tne aioe oe gies Se se 8 a BRE site a ete des a Nat ae ea A Bo oe ee age BS td a a Bg Sd 
. . eee 
In the fir st year by Tr eflooding (Table Ce arc a an PE 

4) ) and ( 2) those plants that re-oc- te Lf ere os “eae adie Ne oe 

curred after reflooding and whose his- CN ee ee a ee a 
. Re eo i CC UU eee ME TAT ORCC DS aOR e Rd ee aaa AE is GRE RARE OR ge ERENCE SOS Se CO ee ee sce eee eR ee meee Bo tories were followed (‘Tables 5 and 6). Bea Pe ean ee 7 

ws . et i a a 
Plant compositions at Horicon. and ae UD Pye baer eM at ee os eee a : 

soe ; ee re ee 
Sinissippi were basically the same, but i a ee a a ie 
were different from Theresa during the we Cn ee ns oe ee | ee eros 

ee a ee ee ea ee ee 
: om ee a er OC eee ee ee 

first year of the drawdown. Softstem con i Re oie ce hal Ped) eee ty a i aie 
7 . PO re ee a ee RU a ee aes ea kee Sees 

bulrush, cattail (Table 6) and nutgrass ee ee ar ai) an Bia ae ea aes eee hae « 
(Table 4), in that order, were the most Se Pop eae ey a pee Re caca ee . 

: . . . . ee a ee ih re eat oe ene 
import ant inv ading species at both a ae ee a AU, So ahs ee eee ; 

. oe es . . ce ON er ere ie RN Cee Sige Be a RR EES 
Horicon and Sinissippi. By compari- OS BERETS MIS To a Gn ee Dg, BES oe SOE Gee kt sg . . eo ee ner ee pee. P eae aera op Sagey ee ve 3 “a8 = & ~~ ey eee es Oe of es ck ee 

Le ga AR a at eRe) SE RS tg, ot i Ss wae eS tae Oe Se BO SRR SCS a: BR erat ak LO SE ae NER eR ibe ha RR RE gs to. fas SEEM, 

son, three entirely different plants, ca- SPY Cer Ae loca ae one ' Rane kee ae oe eg is 
i NE SO) ec. a emt. @ eee We arc ee ek a 8 er Se ee 

nary grass, sedges (Table 5), and blue nes Pea De THeE Sere. ek aes Pati he eee 
: . sp aE BS oe ESSN De RIROEEN Bag CE iat gto” eat NON RR a 

vervaln (Table 4) were the most im-. eee aac eee: oes oe ead Pang 45 eee a RSs ae io a 

portant at Theresa and were absent en- eee ae. ee eee hee Paks (rE Cr” Ae A 

tirely at Hori d Sinissippi. A OW ee RE Re de AE Oo) gg gee cre OE ge ee Pa Oe 
irely at Horicon and Sinissippi. Ap- ars re Eee NE, 1S Sa ee ee ice ee ea oa 

* Re nS Ua ir ae ee Ok Ley. roe} ee a. MeN. Nd eee Ce ORE | ey TN parently, the viable seeds present at re eee SR AR yy fan Sa ge tae : - e : a deh nee Se Pas ress Nes e Ra aires ia Ee? eat awe Senses Se. a _ ar rrr of Rss Seer a ge <3 ae a Ae 

Theresa at the time of the drawdown SAME Le, eck Re a rast een an ee 
differed greatly from those on the other rane nee a a ae a aera aaa nth CeO ne a ae. ae 
ee eee ee en RR aes ae i eg ne ee ee a Oe SBiy Set Ve a 

areas. ERIE PR ER i yas Sg ERODE Boe Bec 
A short history of the areas may ex- : De a oa a INS OSPR MN 

plain the seed source. FIGURE 5. Seedling growth on soils exposed by 
eo e . 

Theresa is a relatively new marsh, drawdown, Theresa, 21 June 1971. 
flooded for the first time in 1968. 
Before flooding, canary grass and sedg- 

es were dominant vegetative types on Ee el 
s rr a J ee Sere eR eTe eT _ ROO RAS ARRON st 

this marsh (Schwen el 1969 ers Ce ee Ee ee ee ee ee ee 
Be pers. oe Bees ce Bo rh ee ete sae ea Phen a ee Ree ss SM ERC BRE SB URS UB oR Se 00 RRS SUGARS BNR SAMIR URES UEC REECE RN OC SSE Re 

comm.), and seeds of these species —ygaM Me gr SON a bod ee ee 
could be expected throughout. the eh PSE a By Se ele er bee cy os ee a ee Sake) Fer ce 

hi Th ea. Bee ee ee ee Bee eS Rae en ee ee ee 
marsh in great numbers. The fact that ete Be eee ag Sect aan ee ee ee ie oe 
they reappeared in large numbers after pS ee aie, ees ce Coma Bg ee Se ge ORT nae hg ge a Be RSS ID RR gE, SRI PS ath ge aE FS RS Ree ties 

. PA ere ESO ae ah Pete ee SE FE ee am, ees eS a a8 ef ree eaters ge ed 
the drawdown was evidence that these en eS eS ee eam EES UA ME Sy On : Cf OE 6 OO NSE a 0. ORE gs vad Oa agi Bila t 
seeds, along with others not found on Ea A Ss oe) eee peony RO Te es eae 
the other two areas, remained viable Rca ere ere he . LEP SP PTESS SOAS TEL ER, REE igi FEE. 

: | . Oo TR 2 Bn, SR eee ed ee Sg ie hs Ue during the three years of flooding Oo. VE soe. a ee ne eae wet Hert a BE eae Sas Mra 
. aE ge PCat A, rT TA LW AUS TPE OTN JOR ae SE ANT Sd SEARED Fit ORS 

(Figs. 4-6). rat erat te gh ay Se NE ES TTL, a aa GS ed te a er 
; * ” p a ; an , A « eas: ais pt x vee RS aud a , aE i aie + eee) eae are Wes ee a 

The state-owned portion of Horicon 2 Ee ree! one (ROE ale Sec ene 

Marsh was flooded to its present levels A ie) ea ee ewe A Aaa SKS SCRE SIR ae: © oe acai ee 
. . NEI SOUP ERO BN URS Po PES SPOON Oat On ge ete 
in 1934 and water was partially re- tra Scere ae afl hee ees oe is sae eae, ee a Pa 

e ’ e e : a ae J “ ar — 7% rae ie 2 y ay | ‘ bo : ae f rare or z on ane is ~* E Pa . ; 7 

moved in the 1950’s and again in 1962- a tn Pare a Hs ADs a a ae oan 
: bet ae err i ys OD Me Te PRL TREAD 

63. There is no record of a former “8 28 f / os rn ea AEH MSS —_ 
drawdown at Sinissippi which has been Oe es “ rr ta a ee cea had ; 

fl ‘nce 18 f viabl lane , ee) Lae array a) ae Pa 

ooded since 1847. Sources of viab Pn Or ae : rr a ee ee 
ds for th shes orc} . te f , te nt ee ee oo 

seeds for these marshes originate Irom ere : zy : es a oe 
es originate nr ne: NT yg | hy 

present-day plants living within the an io Sa ee a 
. * ; a ; . 7 a a , a & Ss S a: YY cam .? ; 

marsh, plants produced by previous ee 1 : Fae aes er 
° ra os rare : i or 5 Car wn s A ’ o 

drawdowns or plants whose dispersal ) _ 7 
mechanisms assures them wide general FIGURE 6. Adult plant growth on soils exposed 

e eo e 

distribution. by drawdown, Theresa, 8 September, 1971. 9 3, e



| 20074 
190 | | od Plant Composition After Partial 

| 180 | | | | or Initial Reflooding 

1604 | | | _ 
” Poo | Theresa. Canary grass, the domi- 

| > 140 nant invading plant at Theresa, was 
< - practically eliminated after the first 
uy 120 | year of reflooding. The sedges and rice 

| S cutgrass survived the 45 cm (18 inch) 
= 100 reflooding in the shallow level for one 
o | year, but neither survived the first year 
= 80 | of reflooding (90 cm; 35 inches) of the 
uO | | | deep section. Cattail and burreed in- 

. > 60 creased and prospered in the shallow 

FE 40 section creating a mass of emergent 
z | plants in an area that was formerly 
~ 20 | open water. The deep section returned 

| to its predrawdown status with only an 
1o+4 occasional clump of emergents present 

| a in otherwise open water. Theresa is a 

0 —— — _ - good example of how other shallow 
1971 1972 1973 1974 1975 1976 I971 1972 1973 1974 19751976 . . . : 

water areas in Wisconsin would quick- 

HORICON SINISSIPPI ly convert to cattail-dominated com- 
| munities following either natural or in- 

, | duced drawdowns. | 
FIGURE. 7. #elative importance values of cattail Horicon and Sinissippt. A period of 
to all other emergent plants during the drawdown heavy rainfall that began in July 1972, 
(1972-73) and reflooding. caused unplanned reflooding of about 

half of Horicon in August and over the 
entire marsh by September (Fig. 3). 
Although water levels on Sinissippi 
were not monitored, they also fluctu- 

ELDORADO ated with the heavy rainfall and by 
100 September most of the original lake 
90 | bed was reflooded. | 

| 80 | The release of water from both Hor- 
pone | ee So icon and Sinissippi continued in 1973 

707 FE ae = = | Ree a and after mid-July, levels were lower 
ey | tet ead ate than at any time in 1972. Plant com- 
607 |} |] ba] bad de ate munties in these newly exposed por- 
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on on oe oe he he oe oe lings for the first time. The greater por- 
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S group of water-tolerant perennial | 
O plants dominated by softstem bulrush, 
lJ THERESA cattail and arrowhead (Table 6). Cat- 
a. 100 tail seedlings that were 0.9-1.5 m (3-5 

| 0 games ft) tall in 1972 were 1.5-2.1 m (5-7 ft) 
9 a - tall in 1973. 
80 D ee ce ee Although softstem bulrush was the 
70 = R ee Re Ee dominant plant on both areas in 1972, 
60 Ee A ae Ee Se its numbers were greatly reduced on 

50 ce a | be ea | be both areas by 1973 (Table 6) . Nutgrass 
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30 {0 TET pb de 1973, where it was required to compete 

40 ene oe under the canopy of other plants (Ta- 
20 | be W S = a ne ble 4). At Sinissippi, nutgrass flour- 
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I970 «197i = 1972 IS73 9741975 value was greater in 1973 than in 1972. 

U FREQUENCY OF OCCURRENCE Plant Composition After Con- 

AVG RAKE DENSITY tinued Reflooding 

FIGURE 8. Occurrence and density of sub- , Sinissippi. Normal high water 
mergent plants in open water, Eldorado and The- | levels were restored to Sinissippi in 

10 resa marshes. | September 1973 and remained there



TABLE.7. Underwater plants present on areas surveyed. 

oe a Co Horicon | - 
- Do ey / Se - | Wildlife. Impound- Nat'l Wildl. 

_ a | | : Eldorado Theresa Area ments __-_~- Refuge Sinissippi 

‘Submergent and floating leaf plants ; ) | Oo oe 

Coontail | -' Ceratophullum demersum X . X Xx X X Xo 
_- Small leaf Potamogetons ‘Potamogeton sp.* X X X X X X | 

Sago pondweed _., Potamogeton pectinatus X . X X " X X X 

Bladderwort | Utricularia vulgaris X ... X X -X | X X 
Common elodea - Elodea canadensis X X X X 
Arrowhead | | Sagittaria sp.** X X X - 
Muskgrass | Chara vulgaris : X X 
Water moss Fissidens sp. X X 
White waterlily Nymphaea odorata X X 

Horned-pondweed Zannichellia palustris X 
Water milfoil Myriophyllum sp. X 
Water smartweed Polygonum natans , X : 
Flatstem pondweed — Potamogeton zosteriformes X 
Curly pondweed - Potamogeton crispus X 
Wild celery a Vallisneria americana - | X 
Spatterdock Nuphar luteum __ XxX. __ __ __ __ 

. Totals 5 9 6 9 7 8 

Small free floating plants | 

Star duckweed — Lemna trisulca | X | X X X X X 
Little duckweed | Lemna minor | X X X X : X : X 
Big duckweed | spirodela polyrhiza X X X X X | X 
Watermeal Wolffia sp. X X X X X 
Liverwort Riccia fluitans - X = X X : | X 
Liverwort Ricciocarpus ‘natans __ __ Xx __ OO Xx 
Totals : | 4 5 6 5 3 6 

* Mostly Potamogeton pusillus and Potamogeton foliosus. 
| ** The underwater form of Sagittaria sp. was considered as a submergent. 

for the duration of this study. At the water levels were probably responsible __ sion all species will be referred to col- 
end of the 1974 growing season, deep for the more gradual demise of flooded lectively as submergents. 
flooding (91 cm; 3 ft) along the tran- plants at Horicon. Annual submergent plant surveys 

__....sect_had_eliminated_all_annuals_and.____._ By_1975, cattail_was clearly. the from Theresa are summarized_in Fig- = 
some of the aquatic and water-tolerant dominant emergent species, but in ure 8. Similar data gathered from EI- 
species. Emergent plants were sud- 1976 its average stem densities were dorado are included as an example of 
denly dominated by cattail (Fig. 7) al- also reduced by more than 50%. Asat submergent plant communities 
though stable numbers of burreed re- Sinissippi, two years of deep flooding present on a marsh which did not un- 
mained. Cattail withstood this deep were required before established cat- dergo drawdown during the study pe- 
flooding through 1975 with stem densi- tail began to die, and both areas were riod. Small numbers of carp were 
ties the same as 1974 (Table 6). How- beginning to revert back to their origi- present at Eldorado during all years 
ever, their light green color, very nar- nal open water conditions. This pro- and at Theresa in 1970 before the 
row leaves and the absence of fruiting cess was temporarily interrupted at drawdown and carp eradication. How- 
heads indicated stress and many plants Horicon in 1976 by yet another late ever, carp were not considered to be a 
did not survive into 1976 when stem summer and fall drawdown intended problem on either marsh. The low rake 
densities averaged 57% lower. All to restrict the water area available to density values of all submergents at El- 
emergent plants were eventually killed migrating geese. _ dorado in 1972 and 1973 were attrib- 
at these water depths by 1977. uted to exceptionally high water in the 

Hloricon Marsh Wildlife Area. late summer of 1972 that scoured the 
Emergent plants at Horicon reacted . | marsh and flushed tons of submergent 
differently than those at Sinissippi. Submergents, Floating Leaf plants over the dam prior to our sam. 
Flooded in the early spring of 1974, and Free Floating Plants © pling efforts. | 
softstem bulrush continued to domi- | | _ After the drawdown and chemical 
nate the vegetation, although the stem A total of 22 species were found gen- _ elimination of carp from Theresa in 
densities declined more than 50% by erally in the open water sections on all 1971, submergent plant rake densities 
the end of the 1974 growing period. Al- areas during the sampling. Fifteen of were low in 1972 before reaching new 
though there were some gains and these were true submergents or floating high rake densities (78-94%) for the 
losses, all former aquatic and water- leaf plants, 6 were small free floating next 3 years (Fig. 8).. Submergent 
tolerant species were again present in forms, and one (.Sagi¢taria sp.) was an plants were widely distributed 
1974 (Table 6). The average water emergent that remained mostly in its | throughout both Eldorado and The- 
level along the Horicon transect was 67 ribbon-like underwater form and as resa, as frequency of occurrence figures 
m (26 inches) which was 25 cm (10 such was considered to be a sub- _ indicate the presence of submergent - 
inches) lower than at Sinissippi. Lower mergent (Table 7). For general discus- plants at almost every sampling site. — 1 1



TABLE 8. Comparisons of pre-treatment inventories of warm water fishes 1 Rredrawdown a of eubmergent 
4 merce ee bk River marshes *. : |. plants and their relationship to carp 

and submergent vegetation - Rock River marshes®. was documented on the state and fed- 

Avg. No. Fi sh/Mile Submergent Vegetation eral portions of Horicon and on The- 
Mean Rake Density Different. Yearof {|  resa and Sinissippi before they were 

__Area sss Carp Bultheads Other ____——sA1 Species __ Species Present Surveys ' dewatered and chemically treated to 

Horicon 101 16 2.4 og er, 1971 | eliminate carp. These data are com- 
Sinissippi 49 3 1.0 24% | 4 1971 pared in Table 8 to the pretreatment 

| gprreon NWR a p 3.0 | ee ° | O70 fish inventories taken on the same 
| a areas during the same years (Priegel 

| * Fish populations were sampled with a D.C. stream shocker during daylight hours 1974). The apparent inverse relation- 
: (Priegel 1974). P g dayitg | ship between carp numbers and 

| | | number of submergent plant species 
| **Flooded in 1968. No apparent carp problem - Fish survey not made. and rake densities point out the nega- 

: | | | | tive impact that excessive carp popula- 
| tions can exert upon submergent 

| | } plants. 
| The presence of cattail at Horicon 

| and Sinissippi apparently did not pre- 
clude the reappearance of submergents 

| TABLE 9. Total crops of submergent plants growing in open when these marshes were reflooded in | 
water and under different cattail stem densities, 1976. | 1973 and 1974. Although cattails were 

| ———— well established, submergents were 

| Total Densities of | quick to invade on these marshes 
Submergent Plants | under both flooded cattail overstories 

| Location Horicon Sinissippi | and in areas of open water. During the 

| | first year of reflooding (1974), sub- 

| Open water* 91% 60% | _mergents were present at 94-97% of 

| 1-8 cattail stems/m2** 26% 38% - the sample sites on both marshes (Fig. 
| 9-25 cattail stems/m2** 19% 28% | 9). | 

ee | Although submergent plants were 
| «Rake , widely distributed under flooded cat- 
| *kHOO 0. | | tail, their hoop densities were low (5% 

| | at.Sinissippi and 20% at Horicon) and 
| | | | they remained at these levels in 1975. 

} —_ | When the number of cattail stems de- 
| | | | creased by more then 50% on both 

| | | areas in 1976, submergent hoop densi- 

= | | | ties increased. to 35 and 40% (Fig. 9). 
| HORICON SINISSIPPI otal crops of submergent plants 

10074 under different stem densities are 

| | | shown in Table 9. 
904 | | | For further comparison of sub- 

| | | | | mergent plant densities and their as- 

| 804 | tf sociations with cattail, all sample sites 
at both marshes were divided into 

| | yf | three categories. Categories included 
704 D | D | “open water”, cattail stem densities 1 

R | | R | | through 8/m2 and cattail stem densi- 
-- 6074 A A | | | ties 9 through 25/m2. On both marshes | 
z | Ww | | Ww highest submergent rake densities were 
Q 50 D D found in the open water. Submergent 

uJ | O | O hoop densities were greatly reduced 

40 Ww = Ww when relatively small numbers of cat- 

N | Sas N = tail were present and diminished even 

30 es oe further as cattail stem numbers in- 
SS BS creased (Table 9). 

20 =| fal be cS ce 

nT . . af. SUMMARY 
oA be ea fed pe 4 eS S 

I97I 1972 1973 1974 I975 I976 I971 I972 1973 1974 I975 1976 1. Thirty-three plant species grew 

on the exposed mud flats created when 

[_] FREQUENCY OF OCCURRENCE the Rock River marshes were drained. 
Nine species withstood some degree of 

AVG HOOP DENSITY flooding, but 25 were soon eliminated. 
2. Softstem bulrush, cattail and 

: nutgrass, in that order, were the domi- 

, FIGURE 9. Occurrence and density of sub- nant pioneering plants at Horicon and 
12 mergent plants beneath a cattail overstory. Sinissippi. Canary grass, sedges and



blue vervain were dominant at The- cattails at Horicon and Sinissippi with- mergent plants increased on all areas. 
resa. Seeds of these species from The- stood deep flooding (56 to 123 cm; 22 to Rake densities ranged from 5 to 95% in 
resa had remained viable through 48 inches) fora 2-year period without | open water sections of these marshes. 
three previous years of flooding. apparent loss or thinning of plants. Af-. 6. Submergents were not gener- 

3. Thenumbers and species of via- ter 2 years of deep flooding, about half —_ ally associated with established cattail 
ble seeds present in the newly exposed of the cattails did not produce living communities in less than 15 cm (6 | 

| soils largely determined the general sprouts and stem densities were 50% inches) of water or those that lost sur- 
plant composition that appeared ona _ lower than the previous year. | face water during the summer. Sub- | 
given area. Final plant composition = 5. Twenty-two submergents or mergents quickly invaded all sections 
was influenced by the particular condi- _free floating plants were found in the of Horicon and Sinissippi during the 
tions that affected seed germination three Rock River marshes. Before the first summer of reflooding. Although 
and/or seedling survival after the soils marshes were dewatered, submergent the distribution of submergents was 
were exposed. | plant rake densities were inversely pro- widespread even under a cattail over- 

4, After reflooding, cattail soon ~ portional to estimated carp popula- story, their percent hook densities 
dominated all other emergent plants _ tions. Following drawdowns and the — were reduced as stem densities of 
on the study areas. Once established, _use of toxicants to kill the carp, sub- emergent cattails increased. 

: a , ‘shallow water (10 cm; 4 inches). Cat- 

: | Oo and bent over before the tarps were put 
| | The Horicon Marsh study area in place. Tarps were tied down to 

Eldorado Marsh Wildlife (Horicon) was a 400 ha (1,000 acre) stakes driven into the ground at plot 
| block of wet. marsh and uplands (Fig. peripheries (Fig. 12). Plot 1 remained 

Area : 11). Three subimpoundments were de- covered for 27 days, Plot 2 for 63 days, 
x | veloped on the area during the winter and Plot 3 for 91 days. 

A 4.8 ha (12 acre) site of mostly of 1973. Water levels were controlled The upward pressure from cattails 
monotypic cattail was selected at Eldo- by structures installed in each _ that continued to grow. allowed the 
rado Marsh Wildlife Area (Eldorado) — subimpoundment. Water levels in the _ wind to get beneath and cause move- 
to test cattail control techniques. Since outside marsh were regulated by adam ment and tearing of the tarps. Heat of 
the study area was located downstream —_ located within the City of Horicon. the sun apparently also caused deterio- 
from the marsh’s dam and main im- Horicon was used as a site for vari- ration of the tarps within a month. It 
poundment, water level control was —_ gus mechanical control and herbicide | became necessary to patch the holes 
not possible. — | tests from 1973 to 1977. | | and tears with tape to keep the tarps 

The presence and depth of surface | usable. After this, tree branches and 
water over the test site was determined cattail tops were piled on the tarps to 
from measurements taken several hun- CATTAIL CONTROL hold them firmly in place (Fig. 13). 
dred meters to the east of the site, be- . The remaining two plots were cov- 
low the dam, at a permanent stake lo- EXPERIMENTS | ered later, when the surface water had 
cated on the test site and from water : disappeared: Plot 1-A on 2 July 1970, 
depth measurements taken on the test ; oo and Plot 2-A on 7 August 1970. Cattails 
plots when the entire area was flooded. | COVering oe in these plots were too tall to be simply 
Water levels on the test site (Fig. 10) bent over, and were therefore cut off at 
generally reflect alternate periods of An early attempt at cattail control ground level before the tarps were put 
flooding (winter and spring) and dry- consisted of covering five plots (6 m; 20 in place. Tarps were covered with tree 
ness (summer and fall). ft in diameter) of cattails in Eldorado _ branches and cattail tops. The tarps on 

The accumulation of old cattail with black polyethylene tarps. The _ both of these later plots were removed 
debris was burned on 20 May 1970 first three were covered on 5 June, in mid-October, making the total 
before these activites began. when the ground still lay under very cover time for Plot 1-A 106 days, and 13



for Plot 2-A, 70 days. = =: [ Te a — oo | 

- In early October 1970, stem counts Po : Cs | a, | 

were taken in Plots 1-3 (1-A.and 2-A | ces re | - os . re 

were still covered) . Covering destroyed be eg - os a ot 

actively growing plant tops wherever 7 | | ot , re | . Sn | 

| complete cover was maintained fora | OF | a | a 7 - | 

minimum of 60 days, but difficulties ol | Cita . ar — os | | 

with tarps apparently obscured the Si4. oe ee | _ oN | oe 

complete picture of covering. Living = oo WN J as , \ |] 

stems were present where tarps had sod of | p 

been torn and repairs were inadequate. o.2 : peas [™ poo | | a 

Covering did appear to stimulate the . 2 ae 

development of adventitious buds g3f y o. | | L | | oo 

(Fig. 2). The effect of covering was a aT 4. OL BRR ENED UREA LOST | | 

total elimination of sunlight, but not of 7 we Se AT THIS LEVEL | | 

air, from the covered area. pO 47 | 7 a , . | 

| Stem counts taken again in spring oo ne 

: 1971 showed that in three plots stem . : , | 
densities were greater than densities in JFMAMJJASOND J FMAMd JASONDUF MAMuu AS ONDJ FMAMUJ ASONDJ F MAMJ JASON 

adjacent “control” areas (Table 10). | I970 | I97I | I972 | I973 | 1974 

(Stem densities on control areas and | 

experimental plots were not deter- 
mined before the test plots were cov- _] 

ered in June and July. If there was a@ FIGURE 10. Average monthly water depths at Et- 
difference in pre-test densities of con- dorado, 1970-74 
trol and experimental areas it was con- 
sidered insignificant since all test sites 
were in a very uniform monotypic 

stand of cattail.) Only Plot 1-A, estab- 
lished in July and covered for 106 days, 

had a much lower stem density (38% ) 
than the adjacent cattail which was not 

covered. The establishment of this plot 
at the time when food storage in the at y = | 

rhizomes was low (Linde et al. 1976) oe ahs. _ iy Ee | 

probably contributed to its success. In | PLOT-C. SS WH Jf a — PLOT-A ee 

addition, a general weakening effect on a ay) / , 8 & Ke Woke | 

the following year’s (1971) plantswas =|  ~ ff CPi \ cet rE 
noticeable. Mean stem height for cat- = go YES eo an BY Vee) , 
tail in all test plots was below the mean CATTAIL MAT Ne Y Ky eA 

height of adjacent plants, and the per- ~ PAY ke were Noe 
cent difference in size appeared di- + 29 — eye pee 

rectly proportional to the amount of ; > fe 
time the plot remained covered (Table by PS \ «tb N, 
10). SH Se I-3 ee 

A more sturdy cover that could be + “< en ) | vo 7/ 

weighted down and left in place re- | | See é 

gardless of water depths could conceiv- @ : Se | 

ably control cattails and other rooted @ ( </) | HEADQUARTERS. ¥ 
‘macrophytes on small areas. However, | — 

| because application of this method of BRO es, Y , 

cattail control on large areas appeared : Lop t WR LY Foon 
limited, further testing was discontin- | . WS ZB ee AD BRUSH | 

ued. Whether or not an opening of this ~ ep pre . 

kind would become attractive to water- OPEN WATER WIT -, fo = DIKE | 

fowl was not determined. TAL CLUNS aoa x Sea 
. yl ee TREATED 

Crushing ee - }| CRUSHED 

Crushing was reported by Nelson dp Ny _ 
and Dietz (1966) to be a fast and eco- Ee Be 4g. EMERGENT | 

nomical method of controlling cattails E8] soraren 

in Utah especially when crushed areas ccaeONtOUMLEESS 

were reflooded. The effectiveness of Sooty [J oisceo 

crushing asa control was also tested in T-| sue-IMPOUNDMENT 

three Wisconsin marshes. | 

Crushes were conducted at Eldo- | 
rado in 1970, 1971 and 1972 and at | | | 

Horicon and Theresa in 1973 and 1974. , - 

14 Detailed evaluations of these activities FIGURE 11. Features of the Horicon study area. |
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rrr—“‘_CSsti<CStsr”szs—C*“‘SSC — = = = — —————r—”—.—“( RT ce a rt—“‘_OO—OO”O—OC—~—~—~—~—~OC—~—~—~—~—~—~—“(‘“C(‘(‘(‘(<(‘(‘(‘(‘(‘(‘<(<‘(‘(‘(‘(‘<‘(<(‘<iéi S|] ree _ |  —r—“‘—“O——“—i—isOO M—“‘i—OOOOOCO#SC Procedures | 

ae 7 i PER ic an me arene ve v3 i : Hy. . ia pable of pulling the crushers in water 
a ok Peete ot ite en an 6 Ae _ depths less than 15 cm (6 inches). In 

a My Jae & ease eal aan Pauses a ee eo 7 ne 1974, we had the brief use of a John 

\, WO TELA pe se UO er - iad a ian Deere 350 crawler fitted with extra- 
oon / an — at Le nase so. ae ee aa Le ; i, wide tracks (81 cm; 32 inches). It eas- . a en ee ea PU Are eek aren or ae ey 0 Roel 7 i 

; ‘ oe, 7 a ae re SE ae a Be A ie es ey ae (12 inches). Our capabilities for test- 
ne ene Gan Bae Ao Peaaapiaa \ as oat 3 ne a Ey ae ing mechanical cattail controls would 
SNe AOC SMTA SS, “SME BG DE SVR PTA RP val A ed have been much greater had the wide- 
FIGURE 12. /Vot covered by black polyethylene track crawler been available through- 
tarp. (Eldorado, 6 May 1970)... | out the study. — 

| Three crushing devices were con- 
. | | | structed. One was a section of a con- 

| , | ventional drag wien had pines fas 
| | | | tened in a horizontal position, an 

Te Tn ee a which was weighted down and pulled 
oy Oe a RI RS es aye behind the ATV. Another, a rolling 

vA , fed phe vo i | Ay y ea Na an ‘| crusher, was built from a 55-gallon 
en ce \Y EN) er F 5 ia ni i a FT rea f, a ial ee i i. drum. Eight angle-iron cleats were 

ns rnin Ae i. PAC) tm meen ves ie, i pe iB } Ne ra (4 welded at equal intervals along the 
| l i Ma ie . oA Me i‘ i eae Ger b ri | fi | ANN ii@ “ant ip NCE length of this drum, and removable 

ae | i] im ne Ae eae NE i i id Re ob ty i imi Aly Ra ae metal blades, 10 cm (4 inches) wide | 
Pane a ae 8 ea Ee eS with sharpened edges, were bolted to Se ee en the cleats. Before use, the drum was ee ee ees filled with as much water as could be 
Sa ee eee ulled under existing soil and water co SS ee ee eS : ee ait: ae , li pe Se SSS Se conditions. A second, longer rolling 
fe Si a crusher was constructed from an 80- 
7 | Zs] a pee Se gallon water heater (Fig. 14). Con- sient Fs pe IS struction features were generally the 

ai tae oS ee ce ter | — 
— ees ee = pO crushing of the entire distance between oo 

Re rr eA PAS AS ge | we ee eet oe WE NC RY) OES a of: A ES . 
arf xi TPA ee i el oS pe: St Factors Influencing ae ASS ee yi Ta DNS! Aad, ee BM BEES Effectiveness 

FIGURE 13. lot covered by black tarp and cat- 

tail ‘eaves (Lidorado, 14 August 1970). | All crushers flattened cattail stems 
and leaves effectively and after several 
weeks these parts were completely 
brown and apparently dead. However, 

ee ee ee re ee Be | many factors were recognized as affect- 
ee ee oa ERs ing the success or failure of crushing. 

ee pee a Sy Included were: (1) the amount and 
oe APOE ee Ee kind of physical injury inflicted by 
pe ae wee EE ets Ss equipment to the underground plant 
Be ee EI parts; (2) the timing or date of crush- 
a ing; (3) the number of times a given 
re eee ee area was crushed; (4) the presence and ce Pe a As A ae ee depth of surface water after crushing; 

Ae Oa: eee Se | and (5) the impacts of biological fac- 
a | ry Oe 7. ee tors such as deer, muskrats and insects. 

ee eee a —_ Physical Injury to Underground 
ar a @ a cae eg footstocks. Physical injury to root- 

cope One as Qs an eee oo . stocks was generally influenced by the 
DM BAU et eC ee Sey ore amount of surface water present, the 
enn wane eee neent ars PES ee Gogg ae mass of green tops flattened by crush- 
Wer et Eee ee ee ing and the number of times equip- 
FIGURE 14. Al/-terrain vehicle and rolling crusher. | ment was pulled over a given plot. 15



I } - oo | Oo Dry bog mats were very tough and | 

| | restricted penetration by our equip- 

TABLE 10. Response of cattails to covering (Eldorado, 1970). _ment. When covered by several inches 
a ne or more of water they became soft and 

| Date = —N. Tallest Stem Avg. Stem much easier to penetrate. Under the 
Plot Plot. ~=—SS—Ss=séaySS pitas Stensle (em) on —~ Height (cm) cover of surface water, the initial dis- 

No. __._Covered___ Covered _¢ Oct 70 26 May 71.2 Oct 70 on 26 May 70. turbance by crushing equipment 7 

| 5 Jun 1970 27 1.50 39 437 : 5] caused much:of the old protective or- : 
8 dun 1970 63 0.75 a ee 48 | - ganic material to float. The removal of 

ar > su 1970 | 106 0-99 30 * _ oe this protective debris allowed greater 
2-A 7 Aug 1970 70: - 45 re 40 - | penetration by subsequent passes of — | 

fn the equipment. | ve 
Controls : 32 ve, 80 -Cattail leaves at all-ages are very 

|S ttough and were not cut by the crushing © 
I i equipment even when the sharpened : 

| 7 blades were used. In May and early 
] a OO June plant tops were relatively small. 

| | : | This allowed easy access by equipment 
a —___— —, to vital rootstocks. Some surface water 

| . | | was usually present during these 
| months which-also aided penetration 

| by the equipment. Several shoots float- 
| | : ing on the water surface were evidence 

| that injury was sometimes severe (Fig. 

TABLE 11. Status of cattail one year after crushing. Eldorado Wildlife 15). The objection to early crushing 
Area - 1972*. was the creation of excellent seed beds 

—oeeeeeeeeeeeeeeeelT—T—————————————————————————E———————— where cattail seedlings flourished . (Fig. . 

wean W neoth “eat | 16). However, another crushing in late 
ean Water Dept -eat a ild destroy the seedlings. (om) 2 summer wou Toy the gs. 

Plot Date On cn = Evaluation "pevore Bere ee Percent In 1971 and 1972 we tried to physi- 

No. Crushed Date __—i1_ Jun 1973 of Crush Crush (cm) Crush __1973 Control cally destroy cattail plants by injuring 

18 26 May 1972 13 49 Good - 70 42 21 «50 the rootstocks and pushing the flat- 
: \9 i dun 1972 13 0 | food . | 36 22 37 tened green leaves into the soft muck. | 

21 22 Jun 1972 6 37 Poor 152 39 39 None To accomplish this, crushers were pul- 
22 30 Jun 1972 14 47 Good 179 44 7 84 led over some plots many times with 

Brule, (fr ge 8 | erisscrossing and circular “motions 
25 28 Jul 1972 0 44 Poor 226 43 39g Crushing was discontinued when a 

a 1 51 quagmire developed and the ATV no 
longer had sufficient footing to pull the 

_ | crusher. 
*A11 measurement figures are the mean of 10 random samples (0.6503m2) taken within 

each plot. Timing or Date of Crushing. The | 
**Equipment breakdown before crushing was completed. Finished 22 June 1972. time of crushing is an important con- 

lFour-inch metal blades attached to drum cleats before crushing. sideration based on the hypothesis 
that the mechanical destruction of cat- 
tail leaves at the time of the lowest 
reserves of total nonstructural carbo- 
hydrates (TNC) should produce maxi- 
mum cattail control (Linde et al. 
1976). Field tests of this theory were 
limited, but some responses of cattails 

: to the time of leaf destruction were 
apparent. 

The seasonal changes of TNC in 
TABLE 12. Relationships between surface water and cattail control cattail rhizomes were determined 

two years after crushing (Plot B, Impoundment 3, Horicon*). weekly for the hybrid 7” x glauca at 

CN nasal Horicon (Linde et al. 1976) and bi- 

Cattails monthly for 7. latifolia at Madison, 

Number of Range of Water Percent Frequency Avg. Wisconsin (Gustafson 1976). Both in- 

Samples _—~Depths (cm) _—s—siof Occurrence __—~Plants/mé vestigators found the same pattern of 
decline from the onset of growth in 

22 43-61 7 10 spring until the leaf area was sufficient 
4 64-67 21 é to produce the plant’s total food re- 
4 70-88 0 : quirement. Linde et al. (1976) deter- 
> OOOOOoooanm om” mined the TNC low point to be 7 July 

*This plot was crushed 6 July 1973 and sampled 14 July 1975. in 1971 and about 2 weeks earlier (21 
Each year, water levels over the plot were reduced by an June) in 1972. The presence of a large 
estimated 0.5 m (1.5 ft) after 15 July. Evapotranspiration number of fruiting plants in 1972 may 
caused additional loss of surface water after this time. have used the stored reserves earlier 

and at a faster rate. Gustafson (1976) 
found lowest amounts of TNC in 7° /2- 

16 tifolia (about 10% dry weight) on 14



| TABLE 13. Control of cattails by annual or repeated crushing at Eldorado. — — a | | 

Plot ‘Original | _Recrushed | Avg. Stems/m2 in September Percent Control in September* 
| Now Crush Tol 1o72~—S————s1971 +1972 1973 1974 1975 1971 1972 1973 1974 1975 | 

— | 14 Jul 1970 — 25 Jun 1971 - 21 3 4 9 30 49 93 90 78 27 fo, 
6 14 Jul 1970 26 Jul 1971 7 Jul 1972 22 0 0 8 13 - 46 100 #100 80 68 

u | 
10 2 Jul 1971 - 30 Jun 1972 10 6 . 8 10 13 76. 85 80 76 68 

a 

_ *Compared to the mean stems /m2 (41) determined from 837 plots in undisturbed cattails adjacent to study plots. 

in this species, amounts were not ap- ‘iil ll AI ce lrereir tpeluneal hihi cosa 

1 July, in either year. per AL 

crushed between 26 May and 28 July. QMPPe Rye Po 2 Bin A 
Records were kept of water depths at Saal i ai a te ENE kk se 
the time of crushing, and equipment [iiss ec cmgees ccs. tn ne 
operators judged each crushing perfor- eee ae Sete | es ec, 

poor’, based upon the degree of pene- 6 apt eng ne ae 

the mix of cattail plant parts into bot-  '- <i saa —"= 2" ammo. Stee 

in each plot before crushing and were oes, anil Peet . ee aoe ge gee 
:; ) i. errr ST SO 

used for comparison with plants re- enn tos Ae ae a maining one year later (Table 11). Ess 40a) eR eos 
A wide range of cattail control (Oto RAIN FAS. na oo | 

occurred on the crushed plots. Overall Weds AOR a eee | rs Ena 2 oe se 

~~~ -~eontrol was 51%. The excellent reduc- © FIGURE 15. /Vot crushed in early spring (Lildo-—— 
tion in stem densities on Plots 22 and rado, 19 May 1972). | 
23.crushed on 30 June and.7 July indi- 
cated that timing could be an impor- 
tant ingredient of cattail control. Yet 
Plot 21 crushed on 22 June was with- a | | eaters a sae eos Lege 8 
out any cattail control one year later ss) tie og li (wigs Ss wR 

| and again suggested the involvement par a eee re Fae ee a BO casa we - ¥84 hide ed saree 7 of other factors, one of which may have am NS NL NAR ste kil ial te 
been inadequate crushing. a a LO ee OMe cane ee | 

The Presence of Surface Water Af- ok ot 3 an eee ioe Hoty ego Gay a —— 

rect relationship between the amount MME CCS mS INT ("| MMR mee 
of cattail control achieved by crushing NRA ey, We mae os a 7. 
and the presence of surface water after Rann GET Oo eae eke ra pee ye \ Hee ae: a 

crushing. Low spots on crushed plots eee eNO Vi th BREAN Le RN AE 
on both Eldorado and Horicon that re- nn Cnn en Sean eth: Mae ; eae Ay TE eave ees | 
tained water were found to have more rn ar . anh a SiMe Rr Rese eae was) 
cattail control than the remainder of . , . ns a pe a WB ereis eit fer CaN 4 “0 as Fs - 
the plots. This is illustrated by the El- . ORR A Ges Mite at AES Aaah eae Ne LX ba Oe 

dorado experimental plots (Fig. 17). ar ce TO TY 1 a ae tS ‘! Ey | BFS 
Also on Eldorado, random weekly a nena Yeo ated Se ae ae MG le ee ae 

water level measurements on the oe en cen fe es Bahn pea eH aa ie FH Si . 

crushed plots revealed differences in 9 Sa Uta Aum oaa VEC #0 ssl Qe ae 
water depth of up to 30 cm (12 inches). ie Rrra On aril er ase ¥ rant a kites ibe Aare one 
The present control of cattail was sig- re nn re Fee ae AG A Aas. ie Ae? ao 
nificantly correlated with the number ee RO 0 Se Fs, ee oes Pa VME pee tres ei Sa to eens 

of days a plot was covered by surface FIGURE 16. Cattazil seedlings and resprouts (El- 
water (P=<0.01). Although crushing dorado, 28 Suly 1972). ] ]



- a eee occurred when TNC storage was sus-~ 

| | pected to be low, an absence of surface | 

| | ee | water or possibly inadequate crushing © 
CO 70 P YL ae EL appeared. to negate the effects associ- ‘ 

| .. 605. 2. oo ee | 7 _. ated with the proper timing of this 

| | ORES OO | ~ On Horicon, 50 random samples | 

| 40 : ESS. _CATTAIL CONTROL 7% (0.5 m* circular quadrats) were taken | 
3204 oe | BESSESSS | oe | in the deep section of Plot B—cattail 
204 | SSSR ~ | _- stems were counted and water depths | 

| | ao . | measured. Cattails did not survive on 
| iO a ee na : : the lower soil surfaces covered by the 

0 . DEE Ee Ee) deepest water depths of 70-88 cm (2.3- 

J vAS ON D]iJ FMAMJ J AS Se 2.9 ft) (Table 12). However, an aver- 
i970 I97I age of 10 stems/m2 was present on the 

~ 0 oo | shallowest plots (underwater depths of 
5 -60 _ CATTAIL CONTROL 15% 43-61 cm (1.4-2.0 ft)). At underwater 
= 50 | ae depths of 64-67 cm (2.1-2.2 ft) only a 

t- Taekece | few stems were found. The excellent, 
ii 40 SSPE pee - continuing control on the deeper sec- _ 
© 304 | SESS Bod a tion of Plot B is evident from Figure 
i | __ SURES poe EERE ne 18. | 

Ee 20 coo SSSR ewe yp coe 3 = 9k 2 Tk oe | Plots Crushed More than Once. 
Pe Pree bceebosepuunpccepisecbemebece: Pb ae The annual or repetitive destruction of 

O | cattail tops by activities such as crush- 

J JAS ON DiJ FM ; oye. JJ AS ing was used effectively to create and 
70 a I97t 1 | | maintain openings in 7vpha stands. 

| meepne Te : Fo The cumulative effects of destroyin | | Peeps ste | | ying 
60 | SSE tite CATTAIL CONTROL 51% the food-producing leaves for two or 
«50  REESBSSS supe OO more consecutive years resulted in the 

nol ope eee | death of many cattail plants. 
SESE Be Oo Four representative plots at Eldo- 

30 SESE ORS | ae rado with various histories of recrush- 

cot, FREER ELE 00 | ing are shown in Table 13. Control on 
ree See e eee cece eee a occ cece ee ae | these plots was especially successful in 

10 = SESS one een | | 1972 and 1973 when surface water over 
Oo ini pnt | , the area was deeper and lasted for a 

J JASON DIJ FMAMJ J AS longer time. Cattails were eliminated 
— (1972 973 | altogether for 2 years in Plot 6 after 3 

successive annual crushes. On Plot 4, 

| cattail stems were reduced by 49% af- 

FIGURE 17. Comparisons of standing water and ver successive annual crushes but many 
cattail control (Eldorado, 1970-73). remaining plants were seedlings. Deer 

fed extensively on these and other de- 
. _ veloping seedlings during the summer 

of 1972 and by fall, stem counts were 

greatly reduced. Although Plot 8 was 

ON ge me 1972, cattail control was not as success- | 

NE le ce ee ful as on some other plots crushed less 

a oe ee ow ee ee ee ; i 

re gn (71% and above) continued through 
_. on geet ae nat See ar Ks: a 1974 (Table 13). With 12 or fewer 

fae ge OY igea a en eae : for breeding waterfowl, marsh birds 
# a rg ee OP ge eee and their broods. Plots 6 and 10 re- 

oe UN at oe gel. ea a mained desirable for these activities 

i a “—Op Nae ay an Cattails were eliminated from a 
eer a a rh a ota ae y trail where the ATV had made periodic 

ae eA om 9 oO ee , trips through Horicon during the 

| Ee a SS Ret SE a a £ and crusher traveled the same path at 

RS a Eldorado in 1971 and 1972 to gain en- 
EERE Gee og al | try to study plots. This path also was 

nn _ / “Se ye still without cattails two years later 

FIGURE 18. Aerial view of Horicon Plot B two Although formulas to control cattail 

18 years after crushing. in shallow water areas were not devel-



tial to create and maintain acceptable RNS a ‘e Mh , ahs ag —_— 

annual crushes tocoincidewiththelow = a aaa NN _ 
and hasten cattail control, BR a 

Biological Control Factors. When- (i \e) See oe. oS ree cee | 
ever mechanical control activities were [i AW) , Bee se ay AP IN — 
imposed, other factors, mostly physical - & Prraiie ea Po ye anne a 
and biological, were also present and mys 6 Oi = tere ee, ie ooo f 
imparted their own particular measure ara . % Bit as = ena ne bg FG a 

these factors were often subtle and dif- [igewy qumaveceoare i UNS SRE Su! ne | 
ficult if not impossible to separate out (eee ae ioe tog Wis < eee eS Ge ina a «s a i Tae fen < Soe ee ire ewer oe as under field conditions. wea, ee a teas wy Yes ea ENS sa ee \ eee | 

plots, deer ate the entire tops of succu- 4 aa ae EPR Wile) LCOS WAN aa 

inches) tall and the basal portions of Ne on ane WN ie Ses a ss. Na . «= 
resprouts less than 1 m (3 ft) tall. mar a oe oR SN > |! ¥ Ne x Ca oe ae 
However, deer would not be expected pe NINA Y P WN) a SY 
to have similar effects on larger FIGURE 19. Cattail killed along trail used by _ 

crushed areas even if these animals ATV in 1972 (Horicon, 1 August 1973). a | | were abundant. 
Muskrats have a more important ef- | 

fect, for they continually use this plant ee rT ph gh bea y UIT Aw 

Continued muskrat feeding on the {J { Ba td Ny daa Ma ie Ss. aes He Le f \ ha rine 

(Fig. 21). | ry ae) ay oft Man at po a hi ah M At _ 

est amount of housebuilding materials [iM aN camel 7 a as eee A vy en ni nh j | le | 
in these marshes. Mature stems were ep iy OS page” igh a Se Ag wy ewig Ally yoy A 
cut below the water surface and all eae ee ie ES ae Be, A rel Aye 
stems within a 3-12 m (10-40 ft) radius enn th Neier NS LB: PAAL ieee a Vic 

a ne eee cae aa | eee Lay if 1 
Herbicide Use _ ee Oa 62h oe MN Gils a 

The effective use of herbicides on eo Va \ar. ee acs ) ana ee 
cattails has been reported many times. eee eee ee oe BS J NE t on 
Our studies were designed to not only FIGURE 20. 7ra:l made by ATV and crusher at 
evaluate the effectiveness of our herbi- Lidorado two years previously (Eldorado, 28 June 1974). | 
cide applications, but also to measure - : 3 
the habitat created by these activities, 
the use of the newly created openings CME Shes leh etme | eee . noe | | 
by waterfowl and marsh birds, and the ae IR wee BS ee 
time required for those areas to return Bo Fe | - yt ty ce 
to cattail-dominated communities. EN wel A Bee ee Wee ps oeteed E Cs Ve BUS 

On 16 July 1970, five Eldorado plots (ARRAS Sa nos air cle ee Pe eae Cae Gor ac ee were treated with a different applica- EB EE ee \" oa Te 
tion rate of Amitrol T or Radapon (Ta- ES a pitas ao ee tan ey se maa Pee a 
ble 14). Applications were made from Pov pple ae BO os Parte ae ' 4 ae i = 
an elevated position on the ATV using eer ert iT WA ~ iran op Bee aye if 
a gun-type high-pressure sprayer — erat a ee ne ; 
which covered a width of 3-4 m (10-13 rs Ra eee ee Se ea a eT) 7 ese ee ! Ry 
ft). Cattail fruiting heads had recently has, BA ARE aay Ze gt Scag bes yon Wael Ay | 
lost their pollen-bearing staminate J AIRY ‘3 re bo i WO ee Coc | 
tops, and soils on the site were wet but =<) / N PANGE CoP ZO aS ~ |) Sy ee 

In the late summer of 1973 a heli- a. VEEL Sieg a ae ee | aan . 
copter, rigged for spraying, was present een ae 7 rs ae oe oa i ey _ 
at Horicon. This equipment was used | ene P Sa] [ann ae 
on 16 August and the herbicide a aan . — t Ta : : 
Dowpon was applied to 3 plots (Fig. : — at 7 aay a — 
11). A concentrated mixture of FIGURE 21. Cottail eat-out around muskrat Oo : 
Dowpon and water was prepared, but house (Horicon, 1975). - : 19



spray rates were difficult to determine : : , 

because the pilot did not follow the | | | 7 

preset markers as instructed. Rates | : 

were later calculated to be between 5.6- . TABLE 14. Results of herbicide sprayed 16 July 1970 on 

10 kg/ha (5-9 Ib/acre) and were differ- cattail - Eldorado Marsh Wildlife Area. So 

ent for each plot. a | | 

Both Amitrol T and Radapon killed Plot Application _ ‘Mean Stems/m@** 

most of the cattails in trial plots at El- | No. _——sRate* 24 Sep 7129 Sep 72 1 Jun 73 | 

dorado. However, the higher applica- | | 
tion rates of these chemicals resulted Aa 3.4 1.8 12.3 22.20 | 

in better continuing control for the Ab 4.3 a 0.7 8.0 — 20.8 7 

next 3 years (Table 14).. After the first Ra a | | y a 1b 4 a. 

year, when cattails were almost elimi- iis | oo / | Ob | 4. 9 12. 4 

nated from all plots, it became more | © - _ a ° " a 

difficult to accurately measure the re- Sanne ae 

covery of sprayed plants or the produc- *Pounds active ingredient/acre. | 
tion of new plants because shoots from , 7 oo oo | | 

healthy cattails bordering the narrow **Ten samples of m (7. ft2) each taken in each plot. 

plots readily invaded from both sides. Stem densifies in adjacent control areas averaged — | 
Certainly some of the stems included =|. ~ 41 stems/m¢. - oe | | 

in the 1972-73 counts were produced in pa oo | 

this manner. Nevertheless, herbicide pe eo i | a — 

sprays were effective in creating and an a | . _ 

maintaining openings at Eldorado that ae OO , oO - oe ae 

remained for at least the next 3 years. ; oO | 

Although the herbicide at Horicon severed parts were monitored todeter- _ tail rhizomes. Some buds may have a 

was applied late in the season and at a mine permanent injury or recovery and been produced at a later date but this 

rate lower than desired, (approxi- continued growth (Table 15). was not observed. _ | - 

mately: 5.6-10 kg/ha), the kill of cat- (1) Developing shoots (in May) ~ Plant parts from the first two types 

tails was generally good on the I-1 plot were cut 13-15 cm (5-6 inches) above _ of injuries involving the cutting of de- 

and on the outside marsh (Fig. 11). the base curve or 8-10 cm (3-4 inches) veloping shoots did not survive when 

The I-2 plot was flooded when sprayed above the juncture of shoot and rhi- placed in water in either a glass jar or 

and had the lowest herbicide applica-. | zome. When the injury occurred: in in a natural marsh environment. The 

tion rate. Results were spotty and less June, recovery was no longer assured; severed portion of the third type of in- | 

permanent. Cattails in all plots began only lof 5 recovered. © ° | jury included a 2-4 inch (5-10 cm) sec- 

to turn brown within a week after — . (2) Developing shoots were cut at tion of the rhizome. These lived in the 

spraying and remained brown the juncture with the rhizome, which jars and in the natural marsh but only 

throughout 1974. Residual plant parts usually left some adventitious buds on when a portion of the shoot was ex- 

of cattails killed at this time of year by | | : | posed to the air. Death resulted when- 

herbicides appeared to be tougher and - , . ever the entire section was covered 

longer lasting than fully matured es, with water. These tests identify one 

plants finally killed by frost. | Ce reason why the continued presence of 

Killing cattails by spraying did not | | | surface water is important to good cat- 

create the expected and desired open | : a tail control after mechanical injury. 

water areas at Horicon. When all - | 

marsh areas were flooded one year af- | Cuttin | | 

ter spraying (1974) the entire bog mat | Developing shoot was cut 5 or 6 g 

became buoyant and floated to the sur- 4 entrar above te jnctare of Nel d Dei 1966) i Ut h 

face. In many places this mat was thick ~-=-~ HAR _ Shoot and rhizome. erson an e1tz ( ) in | ta 
; . | bY Developing shoot cut af its tested this control method by cutting 

enough to hold a man’s weight. Seed- “y+” juncture with rhizome. Some seer : | 

lings of emergent aquatics and moist ftrontherizone. cattails at different heights above and 
soil plants grew on the floating mat but The rhizome supporting the — below surface water of vary Ing depths. 

most were not thrifty and did not reach See cree of rhizome. Their plots were cut in July when pis- 
maturity. tillate spikes were well formed but not 

mature. Resprouts were cut later 

, lp pe whenever they attained a height of 60 

. | | FIGURE 22. Cattail rhiz ome an d cm (2 ft). Their research indicated 

Injury “Pp turned aerial shoot sh OWINS that water depths over the cut stems 

location of cuts made for injury was the key to cattail control. When at 

Three types of injury that involved cests. | least 7 cm (3 inches) of water re- 

cutting developing shoots or rhizomes mained over cut stems, more than 90%. 

were inflicted upon cattails. An area of the rhizome. The earliest injuries of the cattail reproduction was killed 

monotypic cattails on Horicon was (May) allowed for the best recovery by by the first cutting and a total kill was 

used in 1973 for this purpose. Five ae- the development and growth of re- achieved after resprouts were cut. In 

rial shoots were severed with a knife maining adventitious buds. After May, contrast, no apparent kill resulted 

for each of three types of injuries on little recovery was noted. when cattails and their resprouts were 

three dates (9 May, 30 May, and 13 (3) The rhizome supportng the cut 7 cm (3 inches) above water sur- 

June) (Fig. 22). The severed portions shoot was cut, leaving 5-9 cm (2-3.5 face. Weller (1975) also demonstrated 

were placed either in a natural marsh inches) of rhizome on the plant. Nore- _ the effectiveness of this method in 

environment or glass jars with their ba- covery was apparent at any time. This lowa. a 

sal portion in marsh soils. The re- suggests that new shoot-producing In cutting experiments at Delafield 

20 sponses of both parent plants and the buds are not readily formed upon cat- Pond in Wisconsin, Mathiak (1971)



found that higher than normal water number by July 1972 and no cattail | equally important that old residual 
levels killed most of the cut cattail control was indicated. stems still standing from previous 
stems, and weakened the plants with Plots cut on or after 1 June showed years be cut along with the green stems 
uncut stems. | increased control for each successively of the current year. The importance of 

On our study areas, we tested tim- later cutting date by September of the cutting all stems was determined at 
ing of cutting and water depth and same year. Some of this early control Horicon after the creation of 
their effect on cutting as a cattail con- might be attributed to the progres- subimpoundments in which water 
trol measure. The earliest plot was cut sively shorter periods for recovery ex- levels could be maintained throughout 
at Eldorado on 16 April 1971. Growth cept that the same level of control con- the year. On 5 July 1974, when the de- 
had not begun and upright shoots were tinued into 1972 for the July and velopment of cattail fruiting heads in- 
held in frozen soils although covered | August plots and was greater than for dicated the low point of energy 
by 15 cm (0.6 ft) of water. All shoots the June plot. The plot cut in August __ reserves, four 1.8x 1.8m (6x 6 ft) plots 
were cut as low as possible in this and _— showed the greatest cattail control one were cut in water depths of 22-32 cm 
all subsequent plots with a corn knife. year later. | (3/4-1% inch) (Table 17). Stems were 
Growth began after 23 April and as =~ ~Shallow surface water covered most cut as close as possible to soil surfaces 
new shoots extended above soil sur- of the plots in 1971 from the time they and plot boundaries were marked with , 
faces they too were cut at ground level. were cut-until 28 September (Table | permanent corner posts. In Plots A-1 
However, many of the shoots cut in 16). Exposed soil was recorded only and A-2 care was taken to cut all stems, 
this manner continued to grow. When _ once in the highest portion of the June both old and new, that extended above 
the inhibiting factor, surface water, plot, but the surfaces of cut stems were the water surface (Fig. 23) . On plots B- 
was lost in June, the regeneration of — exposed for a time in all plots. During 1 and B-2 all residual stems were left 
cut plants followed swiftly. | the winter of 1971-72, water levels over standing. while all green stems were 

At Horicon a series of 1.8 x 1.8m (6 the plots were maintained at or above cut. | me 
x 6 ft) cut plots was established in 1971 the 28 September readings. By fall, important differences were 
(Table 16). Visits were made to each As long as cut plants remained com- apparent between the A and B plots, 

7 plot twice a week and the range of __ pletely covered, varying water depths and one year later, July 1975, an aver- 
water levels over the plots determined apparently had little influence upon —_ age of 82% of the cattails in the A plots 

_ by a series of measurement ‘at each cattail control in these plots. Under were eliminated compared to an aver- 
visit. these conditions, timing of the cut ap- age of only 12% of the stems in the B 

The earliest cut (May 14) appeared. _— peared to be an important influence, plots (Table 17). In the.A plots, the 
to stimulate the greatest shoot produc- for cattails cut in May recovered com- _— only new sprouts were located within 
tion in the plot. By the following Sep- pletely while 80% of those cut in Au- 30 cm (1 ft) of plot borders, the appar- 
tember, stem numbers were 25% gust were destroyed. ent progeny of plants outside of the cut 

| greater than those originally present. When cattails are cut below the areas. Control in the center of both A 
Stem numbers declined to the original water surface as a control measure it is plots was 100% (Fig. 24). Recovered 

cattails were evenly distributed 
| throughout the B plots. 

oo a | ; | | Plot C (Table 17) was cut on 17 Oc- 
tober 1974 to test possible suffocation 
overwinter. Cattails, already killed by 

| _ . i. ; | frost, were cut 8-18 (3-7 inches) below 
TABLE 15. Results of various injury types to parent cattail plants. | | the water surface in water depths on 

oo ef 24-40 em (9.5-16 inches). All stems ss” 
pate Cut Namer nd Ne thee ted Results that extended above the water were cut 
Reee th nt __ Pe ans pec tec ———___Resu tts | and removed from the plots. Results 

9 May 73 5 I 30 May 73 4 - recovered were similar to those of the A plots 
| 1 - cut off by muskrats (Table 17). The only cattails that re- 

30 May 735 I 10 Jul 73 5 = recovered covered were again within 30 cm (1 ft) 
13 Jul 73 5 I 10 Jul 73 1 - recovered - ees foot | of the plot edge and by July 1975 con- 

, : . above water 
2 - grew 8" above water then died trol was 81% overall. 
2 - no change* Continuous submergence of cut 

stems was also required for cattail con- 
trol in Wisconsin. Proper timing and 

ce 9 May 73 5 II 30 May 73 4 - adventitious buds showing the cutting of all old stems in addition 

| 1. mail growth + of buds - to the green stems were also important 
a | 313! shoots growing from to achieving the best control. _ 

2 . ° 
base of parent plant The effects of cutting were also doc- 

30 May 73 5 II 10 Jul 73 1 - small growth of one bud umented at Lake Sinissippi after the 
4 - no change drawdowns in 1972-73 had resulted in 

13 Jun 73 5 I] 10 Jul 73-1 ~- not found miles of solid cattail along its shallow 
@- mo change shorelines. Many cottage owners, with 

| 2 - appear ° be rotting at cut sickle and scyth, cut paths through the 
cattail from boathouses to open water 

ae (Fig. 25). Most of these paths were cut 
9 May 73 5 It] 30 May 73 5 - no change after 1 July and effectively controlled 

30 May 735 Il 10 Jul 73 5 - no change. the cattail. Water depths at these sites 
| 43 Jun 73 5 II] 10 Jul 73 5 - no change were 30-120 cm (1-4 ft). 

*No recovery from injury. 
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FIGURE 23. (ot in which all stems were cut be- FIGURE 24. One year after cutting (Horicon, Plot 
low water levels (Horicon, Plot A-2). | A-2), | 

Scraped Openings 

- Horicon Marsh was again drawn TABLE 16. Effects of water depth and timing on cutting as a cattail | 
down in 1976. Drought conditions late control measure (Horicon Marsh Wildlife Area - 1971). | 

. : e ° : - 

that summer and fall and a continuing oaoauquououououoooe eS SS SET OSO00>7>EEE——rerrr 

winter season with very little snow pro- , | 
. . y "P Stems /m2 Water Depths (cm) Percent 

duced very dry conditions over the de- TT oo . Control 
| watered marsh. I took advantage of Date Cut__ Original Cut 28 Sep 71 Regrowth __— Range __—Mean_28 Sep 71 _5 Jul 72 

this situation to test “scraping” as a | | 
method of controlling cattail. 14 May 71 37 46 37 2.5 -30 15 23 0 

In February 1977 a John Deere 450 1 Jun 71 38 30 17 0.0- 24 10 15 55 

crawler tractor with a bucket was used ; vu i 40 i 5 25-18 9 18 63 
. . ug 7] 45 1] 9 1.3 - 10 5 10 80 

to scrape away all residual cattail and | 
5-10 cm (2-4 inches) of the bog mat _ | 

from five plots in the shallow marsh 
where monotypic cattail prevailed 
(Fig. 26). Openings created were 0.2- 
0.4 ha (4-1 acre) in size. 

The majority of upturned shoots 
were severed by these activities and 

horizontal r hizomes were sometimes 55% of the random sample plots (Ta- edge of this opening) may have been 

cut longitudinally by the blade. In _ le 18). Compared to an average of 41 _— the reason for its absence. Muskrat 
some places, frozen ground did not al- stems/m? in plots of undisturbed cat- houses were not present at any of the 

low enough overall penetration by the tails, stem densities in the openings in- other openings. 
blade, and it sometimes passed over dicated a 92-98% cattail loss due to These openings provided good ex- 
those shoots growing from small de- scraping. panses of open water in otherwise re- 

pressions in the soil surface. Equip- Exposure to air or freezing tempera- _strictively dense cattails (Fig. 27) , and 
ment with more power and weight was tures during the drawdown may have were used by a variety of marshbirds 
considered essential by the operator __ increased the germination potentialfor | and waterfowl. However, cattail con- 
for future work on a large scale. burreed seeds since this species grew __ trol by this method would have only 

The number and species of plants abundantly in open water areas limited application in Wisconsin since 
found growing In these openings were throughout Horicon in 1977. It germi- the marsh must be dewatered and re- 
determined in July 1977. Emergent nated and grew under water depths of main dry until scraping can be com- 
plants were counted in 0.9-m (3-ft”) up to 60 cm (2 ft) and by July was the pleted. The physical structure of many 

randomly selected circular quadrats. most abundant species in the openings marshes defies easy drainage, and with 
Submergent and free floating plants (Table 18) . Only those plants that had an average annual rainfall of 76 cm (30 
were recorded as either present or ab- actually emerged are included in Table inches), considerable moisture can be 
sent at each sample site. | 18, but many others, still submerged, added at any season. Late fall and win- 
_ The creation of openings by scrap- _— were present. Opening #4, with the ter rains or winter thaws could easily 
ing in winter was a successful method _shallowest mean water depth (14.cm- _ result in saturated surfaces that would 
of controlling cattails at Horicon. Sur- 5.5 inches), was covered by hundreds be difficult to penetrate when frozen. 
face water covered the openings after of emergent burreed stems. Burreed Unless marshes are easily drained, suc- 

| the spring runoff and by July scattered was not found at opening #5. Muskrats cess of this method would be 

22 adult cattails were present in only 20- (two active houses were present at the unpredictable.



TABLE 17. Extent of cutting and its effects on the control of cattail. “ So | Co | 

| oe | Avg. Stems/me “oe. Avg. Water Depths “~*~ Percent =} 
Plot ‘Extent ... ‘Date ‘Original. ss , 7 : oe Control ~ | 
No... of Cut Cut Cut. = 15 Oct 74 9 Jul 75. 9 Jul 74 15 Oct 74 9 Jul 75 9 Jul 7/5 |. 

- A-1 Green stems 5 Jul 74 517 A a. 220 340 TC BB | 
a — & residual : oo me | | | | ee a 

— A-2 stems. 5 Jul 74 56 1 5 . 24 36 © 23 2.9 

. B-T only green 5 Jul 74 39 1k 30 | 26, 34 120 23 
B-2 stems cut 5 Jul 74 36 19. 37 24 . 34 244. —Ci(is 0 | 

oo OO Avg. a | | . | So Ww 

| ek oe 17 Oct 74 37 oe 7 32 e 31 81 

* Both green stems of the current year and old stems of the previous year were cut at ground level. 

TABLE 18. The status of emergent plants growing in scraped openings, Horicon, July 1977. | 
—EaoaaoaaaQQQQQQaaaoaoaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee SS a a 

es Avg. | 

| - Percent of Frequency of Occurrence _ | ee Avg. Stems/m@ _ _ Water — 
Opening Saftstem Softstem Depth 

sO No. Cattail Burreed Sedge Bulrush  Spikerush Arrowhead Cattail Burreed Sedge Bulrush Spikerush Arrowhead (cm) | 

| 1 35 30 5 5 0 20 1.4 1.3 0.3 0.6 0.0 0.6 22 
2 25 45 5 0 0 30 0.7 3.7 0.1 0.0 0.0 1.1 24 
3 55 50 0 5 10 20 3.0 3.7 0.0 0.1 30.0 0.4 24 

oe A 20 90 0 10 0 40 0.9 90.0 0.0 0.1 0.0 0.6 14 
5 50 0 0 0 0 20 3.2 0.0 0.0 0.0 0.0 1.1 18 

Fire ee ee oR I a 

Pr ee ee tne car cA eee 
Pe a Larus SE ae ee a crates, ONC CaN ae 

. ween se Ray Aes So ae ORAS oes Set OSS ee asa ee ; 

Fire has been used on state-owned AMUN? Wiguti ost Or 
wildlife areas for many years to dispose FASS RTE SR RGR GRU GNA 
of accumlated cattail debris, to -set we Ae Soak nas ge a rere Sao Soo 3 . : cane = at a SS we ae an és ag fh P Be ket a a of. n ae ay ma ae nS eo oe Ree Ros FAS. 

back the succession of woody plants . nance * aoe ASE oe mara Rog * Ss fe ea a bf 
and to allow accessibility to the marsh = Q¥aNURN Oh neue CPLA ¥ mie ee ae BIA ES 
surface by an assortment of birds. The [Ree SN ane ae mo ee oy Nie ee NE TAD 
usual period for burning begins in late AN OTSA aa Pash SPSS ae Ch So Sw a ot 

: ae We Ss NEL AICI eds ra) 
fall after. heavy frosts have killed and [RANMMEina Sm a Beem CA cc ee ew ay igs: 
dried plant tops and extends into y a - eee em rs pee eee Se 
spring before returning bir ds b egin us- : eae Le : a oo cp naeiis a ei aed , : eee oo Js BS an 7 

. e ° ° : ~ wy ec a Sb ‘ae 7 oom 7 bo — 

Burning is a controversial practice. “sg a cee ee | 

It destroys residual cover but provides Lh, 7 2 an re eS 
no actual cattail control because viable _ : re — 7 ; 
plant parts are normally buried in ice . - ae, a 

or frozen soils. Occasionally a fire that 7 : | 
burns into the peat layer of a dried out a 
marsh will kill the cattails and deepen 
the area by consuming the peat. Peat FIGURE 25. Paths made through cattail by cut- 
burns of this type will benefit most ting below water levels in summer (Sinisstippi). 23
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FIGURE 26. John Deere 450 crawler tractor and FIGURE 27. Scraped opening after summer 
bucket used to scrape openings (Floricon, 1977), growth (foricon, 11 July 1977). 

marshes by providing additional areas and spray painted so that any edge ex- also appears to have some use in Wis- 

of open water. In many regions, how- tensions or withdrawals during the consin, our inability to effectively drain 

ever, burning is subject to air pollution drawdown could be measured. Paint many of our marshes and our high an- 

restrictions. was still visible in December 1972 nual rainfall make drying an uncertain 

Burning cattail marshes cannot be when edges were repainted. A series of | control method in many marshes. | 

planned with any certainty. The prac- 0.7 m2 (2 ft) circular quadrats were | | 7 

tice is dependent upon water depths, sampled each year within the area to 4 : 

winds, snow depths and moisture con- §=measure possible changes in plant Discing 
ditions previous to and at the time of composition. —_ | | : : 
the burn. Ideally, burning would take - In the fall of 1972, the mature cat- A special heavy marsh disc was used 

| place in spring and on a dewatered tails of this established community at Horicon on 12 September 1974 to 
marsh, following a winter of little mois- - were easily distinguishable from the make narrow trails through adult cat- 
ture. The day should be sunny with a surrounding 0.9-1.5 m (3-5 foot) cat- tail in I-3 and through plot A on the 

| light but steady wind blowing away tails that grew from seeds on the ex- outside marsh (Fig. 11). Cattails were 
from any populated area in the vicin- posed mudflats. There was no clear ad- rooted out and otherwise injured se- 
ity. Conditions of this kind prevailed at vance or withdrawal of the mature verely by this equipment and portions 
Horicon in 1977 and the “best burn cattail edge and this condition contin- of these plants became tightly caught 
ever” occurred. (James Bell pers. ued in 1973, when the 1972 seedlings between the discs and the frame. The 

comm.; Fig. 28). reached heights of 1.5-2 m (5-7 ft). rotating action of individual disc 
Cattails can sometimes be burned The final assessment of the mature blades was halted much of the time. 

in winter when the formation of solid edge in 1976 showed an extension of 1- The following year openings were 

ice allows mobility by burn crews. 2m (3-6 ft) at 2 posts, a withdrawal of present at both locations but cattails 
Often, however, accumulation of blow- 1 m at another and little change at the returned rapidly thereafter. 
ing snow in cattails precludes burning. 3 remaining posts. Plots were also created with a con- 

The thick bases of cattail plants and Mean stem density within this cat- ventional disc at Horicon during Feb- 

the stalks that supported fruiting tail community in predrawdown 1971. ruary 1977 when the marsh was de- 

heads the previous year are the last to was 42 stems/m*“; almost exactly the watered. Located in I-3 and the outside 

dry and are the most difficult to burn. same as the overall average of 41 marsh, these plots did not create the 

If these plant parts are split with a stems/m2 determined from 837 sam- desired open water. When water re- 
knife their general moisture content ple quadrats in undisturbed stands. turned in spring the flattened cattail 
can be assessed by rubbing the fingers Burreed was the only other plant tops floated and completely covered 
along the cut surfaces. present (Table 19). Stem densities of water surfaces. Green stem numbers 

Even with favorable conditions, mature cattail within the plot in- _ on the plots appeared normal in 1977. 

successful burning is difficult to accom- creased during the partial drawdown | 

plish over the same area in subsequent and fall flooding in 1972. In 1973, water 
years. Usually the accumulated debris levels receded to lower levels and this INVASION OF PLANTS 
from more than the current year is nec- recession remained longer than it did OTHER THAN CATTAIL 
essary to carry a hot, consuming fire. in 1972 (Fig. 3). The peat soils were al; 

—— lowed to dry. By fall, cattail stems/m* 
Dr in | | were reduced by one-half and 9 differ- Cattails eliminated by control activ- 

yl g . | ent moist soil species in varying num- ities were soon replaced by other 

oS a bers had invaded the plot (Table 19). plants especially when soils were ex- 
In 1971, the outer edges ofa mature, Nelson and Deitz (1966) reported that posed in summer. Species composition 

| but isolated, cattail community at drying for 2 years effectively controlled of these invading plants was docu- 
24 Horicon were marked by steel posts _cattail in Utah. Although this method = mented in September 1972 on the cat-



_ TABLE 19. Changes within a mature cattail community during the 
drawdown of Horicon. | Covered Plots. Control of cattails 
SSS SS SSNS SSS Se eee ‘by covering with a black. plastic tarp 

Plant Species Avg. Stems /m@ was proportional] to the amount of time 
Common Name | Scientific Name 1971 1972 1973 the plot remained covered. The longest 

cata t h | 42 53. Oh. period of covering (106 days) resulted 
, . a al ‘ a sp. Be ha BO eh cp oe . 2: oe on ae oa ee a ; +7 ] oo lPna SP. | “oe Ses"). Ina 88%. decreasé in stem densities the Burreed sparganium eurycarpum 3. 3.3 BR Pe ONO eee ase HY. eS : Sticktight _ Bidens cernua : ~ 95 following year. Mean stem height of all 

Clearweed Pilea pumila | Oo aT! cattails covered was less than mean 
Nodding smartweed Polygonum lapathifolium 7 | stem height of uncovered cattail the 
Purple loosestrife | -Lythrum salicaria 5 following year. . 
Nutgrass | Cyperus sp. | | 2 Weather resistant covers could be 
Spikerush’ Eieehetie see é effective in maintaining openings in 
Pigweed - Amaranthus sp. ; a cattail, but the practice appears lim- 

Nettle | Urtica dioica 1 ited only to small areas. 
| Crushing. Crushing had the imme- 

. 1 9 diate effect of opening up solid stands 
T - less than 0.5 stems/m¢. | _ of cattail and making surface water, if 

: | | | present, available to birds. However, it 
is a temporary practice on areas where 

, soils are exposed in summer and must 

be repeated annually to maintain the 
tail control plots at Eldorado. All plant on 2 other plots. Another plot had re- 4&8 rec openings under these 

_ species within 10 circular quadrats. turned. to monotypic cattail. with the oT h tons. tinued f surf 
randomly selected within each plot, exclusion of all other plants. These 8 t e fter rashi presence d to be a 

_ . were identified and counted. plots were omitted in our analysis and Wer “ ot y affecrine the ed to be ‘i 
_ Because of the wet summer season _ only the data from the remaining 15 ™ajor I sf or ail. Oven tne eventua 
in 1972, surface water began to accu- plots where other emergents were contre fe oat fer ani vile , ch 
mulate on the plots in August. This ab- — present were included in Table 20. when dec te oty f ter a or iis crus. 
normal situation terminated the A total of 25 plants species replaced Ww he adequa ) ¥ ace Water { tow 6 
germination and continued growth of cattails in experimental plots at Eldo- the ak t The ti was fort hing f ower 
many plots early in the season and the  radoand19ofthesealsocameinonde-  ‘' a ° “ch th low 0 ato Foe be he. 
increased water depths in September watered soils on other study areas (Ta- a © nk © how Om or Carbo v7 
presented a physical barrier to the __ bles 4, 5 and 6). Canary grass occurred haste, s vnteol should maximize an 
sampling process. Because of these most frequently in the total samples asten control. 
conditions, plant densities and diversi- from both crushed and herbicide plots Herbicides. Amitrol T, Radapon 
ties as presented here are considered to and completely dominated several of and Dowpon were used successfully to 
be minimal. the crushed plots. Other plots con- kill cattail. The time of spraying is im- 

| A total of 23 crushed and 5 herbi- tained good mixtures of 6 to 8 species portant in light of the carbohydrate 
cide plots were surveyed at Eldorado. with little or no canary grass (Fig. 29). storage cycle and should correspond to 

~ ~~ Emergent plants were not found on the ~- Many of the invading species were the period when the bulk of thefoodis = _ 
5 plots crushed after 21 June 1972 or good producers of known duck foods. being manufactured in the leaves and 

FIGURE 29. Good mixture of plants (mostly nut- 
FIGURE 28. Aurning cattail at Horicon Marsh, Lrass and burreed) invading crushed area (Eldo- 

| 1977. rado, 1973). 
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_. TABLE 20. Plants that invaded-crushed and herbicide plots - Eldorado September,1972,. Oo 

ee | a ce Crushed Plots. ~=~=—~._~—sC Herbicide. Plots — 
a 7 | , as . Percent Occurrence Percent Occurrence 

- a ag - 7 In Total In Total In Total In Total 
- _- Common Name _.. Scientific Name Plots (15) Samples (150) Plots (5) Samples (50) 

Canary grass =—-—s— Phataris arundinacea 73% | 37% 60% | 28% 
‘Bedstraw Galium sp. 27 os 6 100 — 20°. 

Unidentified Sedge Carex sp. | 20 2° = 100 16 

~~ Softstem bulrush Scirpus validus ~ 47 22. 60 8 Be 

- Burreed > --- Sparganium sp. 27 8  . . 60 | 

| Common skullcap Scutellaria epilobiifolia 7 ] .:. . 80 18, 

Water plantain  Alisma triviale 40 9 40 A | 

_. Water smartweed - Polygonum natans | — 33. | 9 40 8 

Water horehound Lycopus sp. 13 ] 60 16 7 

Mint | | _ Mentha sp. | | 13 3 40 | 8 

River bulrush | Scirpus fluviatilis | 13. 8 20 2 

_ Spikerush | Eleocharis sp. — 7 4 20 2 | 

Buttercup | Ranunculus sp. 7 1 20 6 
Willow | Salix sp. 27 8 
Nut grass Cyperus sp. 27 5 

~ Arrowhead — Sagittaria sp. 7 7 | : 
Smartweed Polygonum lapathifolium 7 3 | 
Panic grass Panicum capillare | | | 60 12 

Sweet flag Acorus calamus , | 20 2 

Sticktight | Bidens cernua 20 2 

Reed grass | Phragmites communis , 20 —— | 

Hedge Nettle | Stachys sp. | 20 2 

Blue flag Iris sp. | | ~~. 20 6 | 

Blue vervain Verbena hastata | 20 2 

Dock Rumex sp. 20 2 
| 

is being transported underground to faces, was an effective means of con- protected by soil or water, except 
form the new rhizomes. Herbicides trolling cattails. Control was effective where the fire burns into the peat layer 

were very effective at Eldorado when only when residual plant parts as well of a dried out marsh, killing the cattails 
applied after pollination was com- as green stems were cut. Cattails were and deepening the area by consuming 
pleted and staminate tops were being not killed when cut ends were exposed the peat. 

lost. Openings were created at Eldo- to air. Drying. Drying reduced the cattail 

rado by spraying cattails, but not at _ Scraped Openings. Scraping the stem density by one-half, and 9 differ- 

Horicon, where the bog mat floated to dried out marsh in winter physically ent moist soil species in varying num- | 
the surface the following year. removed old plants and the dormant __ bers invaded the plot by fall. 

/njury. Early injury to the develop- shoots and rhizomes located within the net . 

ing shoot allowed for good recovery, top (5-10 cm; 2-4 inches) layer of the fol e ane openings created the 
ey oe ee ; ,; : . . g year from the rooting out or 

while injuries later in spring resulted in bog mat. A 90% reduction of cattail - . at 
li hen the rhi . injury of cattail stems by discing were 

ittle recovery. When the rhizome was stems. was ach ieved by the next sum- —.oon filled with cattails. Discing during 
severed, no recovery was apparent at mer. This action usually requires water | drawdown resulted in reflooded sur- 

any tume. level control. | | faces of the water clogged with flat- 
Cutting. Cutting mature cattails, 8 fire. Fire provides no actual cattail tened tops. 

cm (3 inches) or more below water sur- control because viable plant parts are



USE OF AREA MARSHES BY WATERFOWL 
AND MARSHBIRDS © res 

In this section my findings on the | | | 
use of area marshes by wildlife and the : 7 
various habitat elements used by a va- 2 a LEGEND | — | 
riety of nesting birds are presented il g ° Lt | ar ‘ \ =me Transects uv Upland Vegetation | 
first, in order to better evaluate the a fT = Dik Lowland Shrub . . . wad . 1 ikes s Lowtand Shru 
wildlife use of. openings and other Se Lar - | EEE) Open Water w Marsh Vegetation 
habitat changes brought about by at- ser: L (2g $$ 
tempts to control cattail. .. 25 ye F @ BD (-2 Ww . | 

SOL INT Se Airc gin | “ 7 SPRING BIRD COUNTS 3 ME Og 7 coos y & Pf 
| oS de ns | ee } . | Spring bird counts were conducted we MES FE fe > 7 Zs 

each year along with breeding pair. a SC oe } uf \ | 
counts for waterfowl by two observers AEE MES ~~ | s uv W foo 
who simultaneously walked along dif- ree) & 1) yp es) | 
ferent portions of a 2 km (3% mile) See uv J s s JSC 1 
transect route at Horicon (Fig. 30). | 9 sesso | Ys ? Cr - 
Each year 4 counts were scheduled be- popes aL ff | OBSERVATION SITES Vy 
tween 15 and 25 April and a second se- CTI? f $ 5 
ries of 4 counts between these same CAPS ae uv | Fons 
dates in May. Counts were not taken in 2 ley | ; Sb /i-4); ak | 
rain, snow or winds over 24 kmph (15 cold - kor hig | | 
mph). Weather allowed only 7 counts. SSE fe 1973, ‘ SES | 

The group of birds in the miscella- SCALE ILES - 
neous category did not include some of a 50 | | 
the other species that were also com- | _ | 
mon to the area. Counting some spe- | 

eres Was difficult and did not represent FIGURE 30. 4@ap of Horicon study area showing | the number of birds actually present: bird 
. . . . tra transect rautes. 

e.g. rails (sora, Virgina and king), bit- | 
terns (least and American), and the 

—.-.-common -gallinules, which spent much -..—-——i—<C— a Oe a 
of their time in heavy cover and were year only enough manpower was avail- 
not easily flushed; the very active and , able for one search of the designated 
mobile terns (black and Forster’s), NEST SEARCHES areas. Searches were conducted be- 
blackbirds (red-winged and yellow- tween mid-May and mid-June. The 
headed) and long-billed marsh wrens; number of nests found must be consid- 
and great egrets, black-crowned night The Horicon subimpoundments, I- ered as the minimum present for all 
herons and little green herons that oc- 1, I-2 and I-3 (Fig. 30), generally rep- species. Late nests or renests would not | 
casionally used the area for feeding. resent managed portion of Horicon be present during early searches, and 

Mallard ducks and Canada geese marsh and were the sites of intensive early nests that had either hatched or 
_ are early arrivals in the Horicon Area. searches for nests of all kinds. Searches ‘were already destroyed could easily be 

They will return in February if open were usually conducted by 4 persons _— unrecognizable in the later stages of 
water and food are available and leave = who examined an area of 1.5-1.8m (5-6 _ nest searching. | 
again if weather conditions shut off ft) on either side as they waded For most species, each nest found 
these necessities. Many species return through the marsh at 3-4 m (10-12 ft) indicated a laying hen, but this was not 
in March and after the first two weeks intervals. 7 true for the long-billed marsh wren. 
of April both migrant and resident On I-1 and I-2, alternate strips of 30 Because of its habit of constructing 2 
birds are present on the area.-Those. | and 60 m (100 and 200 ft) were mea- to 3 extra nests that are not used (Bent 
species that use Horicon from 15 April sured and marked with tall stakes 1948) nesting wren populations would 
to 22 May are shown in Table 21. painted a fluorescent orange. The 30m _ not exceed 1/2 to 1/3 of the total wren 

Sixteen duck species were recorded. strips (or 1/3 of the area) were nests found. 
The type of shallow marsh found at searched for nests. The entire marsh Differences in the structure, place- 
Horicon is probably better adapted to section of I-3 was searched and to- mentand concealment of nests and the 
the needs of the dabblers, and 70% of gether with the other impoundments reaction of the parent birds to the 
all ducks seen were in this group. Blue- totaled 50.6 ha (125 acres) searched. searchers were also factors that influ- 
winged teal were the most common Nest locations and their association enced visibility and made nests of 
species observed and made up 43% of with emergent vegetation were some species easier to find than others. 
the entire duck population. Redheads recorded. The nest of the pied-billed grebe was | 
were second in abundance (14%) fol- Wading the marsh in search of nests —_ constructed of floating debris and usu- 97 | 
lowed by mallards (11%). was a slow and laborious task and each _ally placed in openings surrounded by |



} } ] | - much other floating material. Theeggs — 

oe Co ‘| were always covered and departing 
Oe | BO oo hens even covered hatching eggs before 

TABLE 21. Spring counts of waterfowl and some marsh birds presenton | —_ the arrival of search crews. Unless 
the Horicon Study Area*. | - searchers knew what. to look for, these 

eo nests were easily overlooked. Coots 

Avg. No. Seen/Count* 4 Year Percent built fairly large nest structures which 

oe 1973. 1974 + +1975 1976 _— Avg. of Totals | were often placed in an area of little 
| a residual cover (Fig. 31). Nests of this 

Dabbling Ducks | | type were easily seen and most coot 

Blue-winged teal = 51 78 NS 99 86 60 nests were probably found. The nest 
Mallard 18 24.32. 7 23 16 | |. . : 
Shoveler “1 16 10 3 1] _ structures. of redheads were equally 

Gadwall 13 - 11 6° 4 9 6 large but were usually well. concealed 

Wigeon A a) 3 19 7 5 in thick cover and difficult to find. Sora 

Green-winged teal 5 3 7 .. 17 4 3 and Virginia rail nests were character- 
Wood duck ° 0 2 | 4 . ) -  jzed by small nesting bowls well con- 

| intalt | —t wt 9 JY Jt ——_. cealed from all directions. Many rail 

: Totals 103) 135. 167145 14 100 nests were presumably not discovered. 
Diving Ducks Z - Oo ae . As searchers approached, most 

Redhead 28 23619 41 22 2 46 birds left nests quietly without being 

Scaup . 16 16 ° 27 §  %6 - 27 seen, but parent black terns and some 

Ringneck 3 2 7 26 10 — 17 red-winged blackbirds openly harassed 
Ruddy duck ; 3 } | | ; | 3 co 3 | | the searchers and directed them to | 

u e . ‘ S 

: Canvasback 3 0 — 0 0 | 2 nest locations. d bl kbi d 

Hooded merganser 0 1 -0 0 0 0 ars wrens an ackbirds were 
Common goldeneye 0 0 4 0 0 0 not counted in 1974. In 1975 blackbird 

- Totals Bl 40 82 54 60. 23=~—S~—tStséSODD - counts were taken only on a:portion of 
7 | | | the search area. Co . 

| Miscellaneous a 16 3 , 5 oS All of the dabbling duck species 
anada geese os Po recorded in my. spring counts are 

| coor —  W9F 246 TIS 236 198 "eo! known to nest at Horicon. Of the div-. 
jed-billed grebe | ] 3 3 4 3 Ces . : oa 

Great blue heron 4 0 > 3 2 ing ducks, only the redhead and the 
| ruddy commonly nest in the area and. 

a St Of the other species continue to 

* 7 Counts between 13 Apr 73 and 21 May 73 | a nesting grounds farther to: the north 
10 Counts between IS mer a and ce May ne and west (Table 22). However, in 1976, 

ounts between pr an ay flightless canvasback young were ! 
8 Counts between 16 Apr 76 and 20 May 76 night-lighted and banded at Horicon 

| | a showing that occasionally some of 

| | oo : these other species do nest in the area. 
Over the years Horicon has devel- 

oped an important population of 
breeding redheads.. Fourteen percent | 

: : of all of the ducks counted in the spring 

| | 7 were redheads and, over the 3 years, 
| a mS one redhead nest was found for each 

- TABLE 22. Results of nest searches on 50.6 ha (125 acres) of wet 7.2 ha (18 acres) searched. If similar 

marsh (Horicon, 1974-76). ~ nest densities occur throughout the 

——————————— ll ——————————— marsh, which they seem to do, and as- 

- . Total Nests Found Avg. Avg. suming that 1/2 to 2/3 of the 12,145 ha 

| Species 1974 1975 1976 Nests/Year-ha/Nest — marsh is suitable habitat for nesting 

| | redheads, a 30% nest success averag- 

Marsh wren : - 142 170 156 0.3 ing 5 ducklings raised to maturity 

Coot ‘V5 We 1280 0.4 would produce between 1,250 and 
Red-winged blackbird = 33 145 89 0.6 . ? 
Black tern 13 9 20 14. 36 1;700 redheads at Horicon annually. 

Pied-bitl grebe 9 21 | ©3«9 13 3.9 Based on spring counts, the blue- 

Yellow-headed blackbird - 7 17 12 4.2. . winged teal was by far the most abun- 

Sora rail oo 18 ~~ 12 3 1 4.6 0° | dant duck using Horicon. Shallow 

Redhead | 6. 8 6 / 7.2 areas of open water close to uplands at- 

Mallard - 4 8 7 6 {b.4 tracted and held breeding pairs of teal 
Least bittern | 0 3 9 40 ‘V2.7 a that d on the adjoining upland 
Virginia rail 3 3 (2 3 16:9 at nested on the a Joining ‘uplan S. 

Blue-winged teal a) 2: ° 9 25.3 | Hach year 2 teal nests were found in 

Common gallinule 1. 3 2 2 25,3 the wet marsh located either on a 

American bittern 0 2° 1 1 50.6 clump of heavy plant debris or.on long- 

Canada goose 1. 1. 0 : 0.7 76.9 7 abandoned muskrat houses. - | 

Ruddy duck | | | 0 - 07. 76.9 . The mallard is usually considered to 

| King rail | ~— «=_w 7? aot Ss be an upland nesting bird but is most 
Totals 183 398 510 363 7.2 piand nesting Dird Dub Is mos 

a | 2 : | ; adaptable and was also found nesting 

Cg | within the wet marsh. Active muskrat 

: oe , oo : houses, the bases.of flooded shrubs and 

8 Oo I oo ae the larger clumps of plant debris fur- 
—_—____— — —n $$ nish the usual bases for the placement
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‘TABLE 23. Nest placement and vegetation associations (Horicon, 1974-76). | 

Nest Placement Sites* | 
. Soft-stem — On Muskrat 

Total Cattail Burreed. Sedge Shrubs __ Bulrush Other House 
Nests No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent 

| - Coot. 505 346 69 66 13 40 8 35 7 8 ] 10 2 0. 0 
| Redhead 33 30 91 2 6 0 0 ] 3 0 0 0 0 0 0 
| Sora rail 2/7 12 44 3 1 ee 4 44 0 0 0 0 0 0 0 0 

Mallard 24 0 0 0 0 2 8 10 42 0 0 o0.€~—™C—C«OQ 12 50 
| Least bittern 21 20 95 0 0 0 0 0 0 ] 5 0 0 0 0 
| Virginia rail 10 3 30 ] 10 3 30 0 0 ] 10 2 20 0 0 

Common gallinute 9 7 78 2 22 0 0 0 0 0 0 0 0 0 0 
Blue-winged teal 6 2 40 0 0 0 0 0 0 0 0 0 0 4 60 

| Canada goose 3 0 0 0 0 0 0. 0 0 0 0 0 0 3 100 
American bittern 3 3 100 0 0 0 0 0 0 0 0 0 0 0 0 

+ Ruddy duck 2 2 100 0 0 0 0 0 0 0 0 0 0 0 0 
~~} King rail 00 

| Totals 643 425 66 74 11 57 9 46 7 11 2 12 2 18 3 

*Nest placement sites were either solid stands or dominated by the species named. 

of nests. One-third to one-half of all were considered to be a good estimate tions of Virginia rails, common galli- 
mallard nests found at Horicon were of goose production on the area. nules, and American bitterns were 
within the wet marsh. Mallard nest Coots were consistently abundant present each year. Judging from the 
densities for the three years averaged 1 in all years and averaged 2.5 nests/ha numbers of nests found, sora rail popu- 
nest /8.4 ha (1 nest/21 acres) of marsh (1 nest/acre) over the three years. lations were highest during the first 
searched. Spring counts of grebes on Horicon year of reflooding (1974) and declined 

Canada goose numbers normally were not directly related to the number steadily thereafter. Least bittern 
represent only the local nesting adults, of nests eventually found. In 1975, populations reacted in an opposite 
but in 1974 also included a small group when grebe nests on the area more manner and more nests were found in 
of subadults that remained together on than doubled, spring counts showed no each succeeding year. I have no expla- 
the area all summer. Geese nested very change from other years. nations for these trends. 
early in the season and placed their Black terns nested in small groups Based upon the 1976 counts, red- 
nests on the top of active muskrat or colonies of 3 to 5 pairs and selected winged blackbirds are probably the 
houses. Most geese were through nest- open areas where floating debris was most numerous nesting bird through- 
ing before searches began and the rem- generally plentiful. Although one out Horicon. 
nants of their nests were soon covered group of terns nested in the same gen- If one-third of all wren nests found 
by the activities of the muskrats. Five eral area each year, others appeared to were considered to be active, the total 
to 6 goose broods were recorded annu- select different sites annually. number of nests for all species would 29 
ally during the May bird counts and Small but stable nesting popula- average 7/ha/year. Because these
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FIGURE 32. Stte of many sora rail nests (Flor- FIGURE 33. QOvenings created by crushing after 
tcon, 1940). | two years (Horicon, 1975). . 

figures are minimal, the actual num- similar number were placed onthetops _— tipped and floating cattail were used 
bers of nests present could easily aver- of sedge clumps that were surrounded twice. 
age 8 to 10/ha (3 to4/acre),represent-  — by water (Fig. 32). This would indicate The only nest of the king rail found 
ing 17 different species. | | a strong preference for the sedge. at Horicon was studied in a solid stand 

| - _ clumps since this vegetation type oc- of softstem bulrush at a time (1975) 

| curred on less than 10% of the study when only small areas of these plants 

VEGETATION USED FOR area. The gradual loss of this cover remained on the study area. | 
NEST SITES | _ type after reflooding in 1974 could ac- 

. | | count for the fewer numbers of sora rail oe 

| ~ nests found in subsequent years. | | 

Black Terns and Pied-billed Virginia rails used cattail and sedg- AVIAN USE OF HABITAT | 

Grebes. Nests of the black tern and the es for nesting in the same proportion CREATED BY CATTAIL 
pied-billed grebe were placed in open- (30% ), but they utilized other vegeta- CONTROL MEASURES | 

ings without any apparent. association tive types as well. The flooded sedge 
with green plants. They are not. in- clumps apparently were also preferred — 

cluded in Table 23 showing the major nest sites for the Virginia rail. | 
plant communities and their use as Mallard. Fifty percent of the mal- Crushed Plots 

nest sites by the marsh-nesting species lards nesting in the wet marsh used ac- | 

on Horicon. tive muskrat houses and another 42% Openings created by crushing cat- 
Coots. Coot nests were found in all placed their nests at the bases of tails provided temporarily usable 

of the vegetation types in about the flooded shrubs. Mallards appeared to habitat on plots in all three study areas 

same proportion as these types existed require a base for the placement of (Fig. 33). Increased activities by | 
on the area. Their use of relatively marsh nests. breeding pairs of mallards and blue- 
open cover early in the nesting period Least Bittern. The great majority of | winged teal were evident on the 3.3 ha 
made most vegetation types acceptable bittern nests were located in tall dense (3.2 acre) experimental site at Eldo- 
for nesting as long as residual plant cattails. Least bitterns nested later in rado. For the first time, water levels 
parts for nest building were available. the season than many of the other were also apparently high enough to 

It appeared that the spacing between birds. By this time cattails had reached furnish acceptable nesting habitat for 
coot nests was of greater importance their maximum growth and strength. coots. Cattails had returned to normal 
than the cover type in which the nest Nest platforms were interwoven. be- stem densities in 6 plots, leaving 19 
was located. tween and supported by tall cattail crushed openings and 4 narrow 

Redheads. Redheads showed a de- stems and leaves one foot or more sprayed strips on the area. Openings 
cided preference for nesting in dense above the water surface. One nest was _— ranged from open water (Fig. 34) to 
stands of cattail with 90% of all nests | found in softstem bulrush. sparse cattail regrowth or isolated ma- 
in this vegetation type. One nest was Less Abundant Species. The few ture clumps (Fig. 35). 
built at the base of a flooded shrub American bittern and ruddy duck A search of the area on 14 June re- 
clump and two others were built in nests found were in monotypic cattails. vealed that 25 coots and one least bit- 
dense burreed. Redheads showed a The common gallinule-also preferred — tern used the area for nesting. Six of 
preference for dense vegetation and dense cattail for its nesting site. the coot nests were located within 
this was best furnished by cattail on The blue-winged teal, like the mal- _— crushed plots, 10 within 6 m (20 ft) of 
Horicon. | : lard, appeared to need a platform of | a crushed or sprayed opening, and 4 

Sora and Virginia Fails. Forty-four some type when it used the wet marsh more than 6 m from an opening. 
percent of all sora rail nests were found for nesting. Old muskrat houses were Whether or not coots would have 

30 in cattail communities. However, a used four times and dense clods of __ nested in this area if the openings were
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FIGURE 34. Crushed opening with no residual FIGURE 35. Crushed opening with short residual 
nesting cover (Eldorado, 1972). nesting cover (Eldorado, 1973). 
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FIGURE 36. Scraped opening around which the FIGURE 37... . showing new cattail growth in 
old residual cattatl had been burned... the burned area (floricon, 1977). 

e e e e e 

- not present is not known. Their clear Herbicide Plots along with the cattail, and a peninsula 
e e Cc e O e ° ° e 

preference for nest sites near openings of living cattail, inadvertently not 
eo es e 

would appear to indicate that the coot sprayed, which proceeded from the 
e e e s ° e e 

population nesting in that part of the Bird use of openings created by marsh edge into the middle of the 
e e e e 

marsh would at least have been much __ spraying varied with the nature and lo- _ opening. 
° . e e e e 

smaller if the openings had not been cation of the sprayed plots. Generally, During the fall of 1973, this opening 
present. The Eldorado nest densities of however, openings were used by breed- was used by more than the normal 

es eo oe 

coots at 7.5/ha (3/acre) were three ing pairs of ducks and coots and by —_ numbers of ducks and geese found in 
: feedi h d Th times greater than those found on Hor- eeding herons and egrets. e the area; and in the spring and fall of 

e ° es e * 

icon in subsequent years. residual cover killed by spraying con- 1974 larger flocks of these waterfowl 
. * « d e « f ° ° e 

When crushed plots at Horicon tained higher nest densities o flew into the opening each morning and 
were covered with shallow water they blackbirds, marsh wrens, rails and evening. Because none of the other 

e e e e e 

were used by breeding pairs of blue- coots than were found in the surround- sprayed plots were used in this man- 
e e « 

winged teal, mallards, shovelers, red- ing marsh. ner, I believe that some food resource 
e . . o . 

heads, ruddies, and coots. Great blue One opening of approximately 1.2 had either become available or was be- 
e ° . e e ° 

herons, black-crowned night herons ha (3.2 acres) was different than the ing produced in this habitat. The en- 
e e 

and great egrets were frequently seen others because it began at the marsh tire study area was protected from 
e 2 e oa 

feeding on the area. edge and included an area of burreed hunting and human disturbance, so 31



- TABLE 24. Nest densities and nest placement found at a 1.2 ha opening — lent nest sites for geese, yet this func- 

created by spraying, Horicon, 1974. _ | tion was not documented because the 
a a a es openings were not revisited at the right 

| 5 Ao Bests fount ner oF time. In July, however, the droppings 

Cattail Cover on Green Plants Around | from young goslings were plentiful on 
Bird Species Peninsula Sprayed Area Sprayed Area Totals all three openings showing use by goose | 

a | — broods and strengthening our suspi- 
venat nged blackbird | V7 4 ee cions that geese had also nested there. 
ellow-headed blackbird 1 0 0 ] Mallard _— | 

Rails-Virginia and Sora 1 5 0 6 allards, blue-winged teal, coots, 
Coots 0 6 1 7 egrets and both heron species were us- 

Marsh wren 8 1 8 7 ing the openings during the July visit 

Redhead o. 2. —t _t and the calls of young coots were heard 
Totals 1 29 14 54 . : 

| Mean ha/nest 0.02 constantly from the adjacent cattail. A 
: oo regrowth of dense, tall cattail in the 

rest of the burned area (Fig. 37) once 
| again restricted use of this habitat to 

Oo all but a few species. ee 
| During the spring bird counts, the 

| scraped opening was the single most 
popular area for breeding pairs. This 
was especially true in May when 4 

this was not a factor. . drake mallards, 3 drake blue-winged 

Searches of the area on 26 and 27 Use of Scraped Openings teal, 1 drake green-winged teal, a pair 

| June included the green cattail penin- and Burned Areas of pintails and several coots were con- 

sula, the dead residual cover of the sistently counted on this opening. 

sprayed area and the 6 m (20-foot) The three scraped openings north of Sandhill cranes have recently been 

section of living plants (burreed and the Horicon Study Area were visited added to the list of breeding birds at | 

cattail) bordering the opening. The on 21 March 1977. The defensive be- Horicon. A single crane was found at | 

mean of 0.02 ha/nest in this plot was havior of single pairs of Canada geese the scraped opening in I-3 and was 

less than the 7.2 ha/nest found on __ on two of the openings strongly indi- seen later on another scraped opening 

searches made earlier in the season on cated that they had already been cho- north of the Horicon Study Area. 

the surrounding wet marsh (Table 24). — sen as nesting sites. A flock of 25 geese 
The tangled, dead mass of residual cat- were flushed from the third opening. | - i - , 

tail that remained one year after spray- Old residual cattail had been oO Co : | 
ing was a preferred site for nesting by burned in the area of the scraped open- SUMMARY | 

red-winged blackbirds. Marsh wrens __ ings (Fig. 36). Large numbers of Can- | - 

favored the cattail peninsula and the ada geese were using and continued to © , | 

living green cattail adjacent to the use the burned habitat until they re- - Study marshes were widely used by 

sprayed area. Coots and rails used the sumed their northward migration. The a variety of waterfowl and other water 

dead debris of the sprayed opening for burned areas were also popular feeding § and marsh birds as migration and nest- 

nest sites. The 6 rail nests were twice areas for herons and egrets after they ing habitat. | 

the number found on all of the remain- returned in May. | | Openings created by cattail control 

ing search strips in this part of the | == The mounds of debris present at measures provided additional tempo- 

study area (Fig. 30). : scraped openings appeared to be excel- rary habitat for these species. | 
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FACTORS THAT soils where they are also easier to dis- When compared to open water 
INFLUENCE CATTAIL S lodge by wave and ice action. . areas, total submergent plant densities 

| were much lower under canopies of 
Temperatures emergent cattails. When the canopy 

The many factors affecting cattail . ee thinned bya 50% reduction of cat 

status in Wisconsin can be divided into r aul stem numbers, submergent plan 

four categories, physical, biological, new eattail shoots even when they ex. densities increased significantly (Ta 
chemical and economic. Some infor- osed an € 4). | 
mation on these factors is common  tactive Separated from shel usual Some of the free floating forms, no- 

knowledge, some was acquired from 1977, the Horicon Area experienced tably th ° liverworts (Accra flurtans , 
this study and some incidentally, but | and ficciocarpus natans) were often buay y; record cold for the month of January. . b der thi 
all of it has a place in the management _Ice was absent on the dewatered marsh present in greater numbers under thin 
concept of cattails in Wisconsin and the shallow snow depths offered stands of emergent cattails. Arrow- 
marshes. | little protection to new shoots that heads (Sagitvaria sp.) and bladder- 

often protruded above the snow. Cold wort (Cire arg Pe were also tte “alk 
Physical Factors did not affect these shoots nor did it in- lth. on gh they - ote ma on . voxuriant in 

jure other shoots that were exposed on open water sites. Although 

Water Levels vanie dates wae vette away. or Potamogeton, as a group, often grew 
Warm nights and hot daytime tem- on open water several meters away, 

. . they were seldom present under emer- 
Water levels appear to be the single peratures during the peak of the grow- t cattail 

most important factor affecting cat- ing season resulted in accelerated cat- Ben’ catral's. 
tails in Wisconsin. Cattails probably tail leaf growth and generally taller 
grow best when water levels are rela- plants (Linde et al. 1976). The warm Fish 
tively stable and water depths range temperatures in 1976 resulted in 3.5 m : 
from saturated soils to 45 cm (1.5 ft). (11.5 ft) cattails in many areas at k Carp, buffalo and sheepshead a 
Healthy communities are sometimes —_ Horicon. nown to root out and ingest aquatic 
present in water depths varying be- plants. Before the drawdowns, plant 

tween 45-76 cm (1.5-2.5 ft). Once es- densities on the study areas were in- 

tablished, cattails can endure periods 7 versely related to fish populations (Ta- 
of dry soils or deep flooding and exist Deposition of Organic Materi- ble 8). The rooting action of fish is 

under constantly changing water als and Silt often detrimental to cattails located on 
levels. the edges of bogs where these actions 

Cattails annually deposit large often help to undermine established 

Wave Action amounts of organic materials on their cattail stands. 

own rootstocks. It is readily incorpo- 

Wave action is not a problem on ~~ Fated into the 708 mat and as not — Insects ee 
most state-owned marshes. It is a prob- een Known to deter cattail growth or .; .; . | 
lem, however, in the bays of area lakes development. not a fore at of this stadt a new } 
where the combination of high water species of moth was found that at | 

and strong winds often undermine the Chemical Factors times, may have a considerable effect : 

outer edges of these communities. Por- upon the overall condition of cattails 
tions of the cattail bog are then torn off The large size and dominance of and their ability to produce viable | 
and float away. cattails in marshes of southeastern shoots for the following year. | 

Wisconsin indicate that the existing On 31 July 1973, during the second | 
Ice Action water chemistry parameters of this year of the drawdown, cattails, over a | 

area (Tables 1 and 2) are near opti- large area of the outside marsh at Hor- | 
In late winter or early spring, runoft mum for this northern location. Exten- icon, were short with an overall brown- 

water sometimes gets below winter ice sive areas dominated by cattails occur ish appearance due to dead and dying | 
and causes it to float. If plant tops are in those regions where soils are most leaf parts. It was discovered that a | 
still held in frozen ice, the plants are ei- fertile and nutrients in large quantities moth larva had entered the leaf bundle | 
ther broken off or lifted from the bot- are available. 30-60 cm (1-2 ft) above the plant base | 

tom soils. Cattails lifted in this manner and had eaten its way to the center of | 

will tip and continue to float on water the plant and then continued down | 
surfaces. Biological Factors into the plant base. The center por- | 

Ice action of this type has only been rons o both vegerauve ane rating | 
; _— ead plants were eaten before they | 

gocumented in areas with sparse stem Plant Associations fully developed and some of the | 
outside leaves were also injured and 

a Cattails are not known to be influ- brown. The larvae, 5-7 mm (1/4 inch) 

Bottom Conditions enced by crowding, shading or toxic as- wide and 40-50 mm (3/4 inch) long, 
sociations of other plants. Rather, cat- left a hole comparable to their width 

Cattails will grow when bottom con- tails often appear to impose at least in the center of each plant which was 
ditions are hard, soft or merely ooze. some of these conditions on other readily apparent when the plant was 
The thriftier plants are found on soft plants, depending on water depth. cut. 33



By the time this situation was dis- more detail in other sections of this re- suggested method of rating the basic 
covered, most larvae had pupated and port. Where water depths are sufficient management potential of an individual 
departed pupal burrows as adults. to allow muskrats to live in winter, marsh based only on water supply is 
However, some larvae were collected they often maintain an acceptable bal- shown in Table 25. | 

and preserved in alcohol while others ance of emergent cattails and open A fertile marsh with a rating of 62 or 
were allowed to develop as adults. Sim- water. Cattails become the greatest above will usually be manageable for 
ilar specimens were not present in the problem in shallow areas where musk- bird production while those with rat- 

collections at the University of Wis- rats cannot survive the winters. ings below 62 can be expected to have 
consin-Madison and the insect was fi- Cattail seedlings and resprouts pro- continuous problems with little chance 
nally identified as Leucania scirpicola duced by control activites at Eldorado that they will be easily or permanently 
by personnel at the National Museum, were eaten by deer during the summer resolved. 
Washington, D.C. when most other plants had reached Marsh size also affects management 

Cattails infected by these larvae maturity. Except in isolated cases, deer potential. Water levels are generally 
were subsequently found at Sinissippi, would not be considered a control fac- §_ manipulated with greater ease and effi- 
Theresa and other Horicon area loca- tor of any importance. ciency on marshes of 405 ha (1,000 
tions in 1973 and to a lesser extent in acres) or less. On larger marshes, 
1974 and 1975. reflooding or the release of water 

The heaviest infestation by this in- MARSH MANAGEMENT through hundreds or thousands of 
sect occurred in cattails after surface FOR CATTAILS acres of wet bog is often a slow and un- 
waters were released or where water certain process. 

levels where substantially lowered. In The management potential of a 
1973, normal high water levels were Management guidelines presented large marsh is often increased when 
maintained in I-2 just across the dike here are directed toward managing cat- subimpoundments are constructed. 
from the infected cattails on the _ tails with the ulimate goal of providing Pumping may then become a realistic 
outside marsh. Cattails in the im- _ food and cover conditions for the opti- method of water level management 
poundment were tall and green and no |§ mum use by marsh birds, furbearers _and the smaller impoundments can be 
sign of this insect could be found. and waterfowl. managed independently of each other 

University of Wisconsin entomolo- Although field testing of cattail con- or the main marsh. 
gists did identify several species of par- trol methods in Wisconsin is by no Linde (1969) detailed many of the 
asitic wasps and flies associated with means complete or conclusive, results physical problems associated with the 
the Zeucania moth larvae and because obtained during this study together development and maintenance of shal- 
of their presence, commented against | With the results of past efforts, provide low marshes in Wisconsin and the 
the possibility of a serious outbreak of some general guidelines. | mechanical options for controlling 

this insect. | Each marsh has its own potential § water levels. This basic information 
A few other leaf mining and defoli- _ for cattail management. This potential — should be consulted by those wishing 

ating insects fed upon cattails. They is largely controlled by the capability to develop and manage a wetland. — 
appeared small in stature and numbers to manipulate water levels at any sea- A comprehensive rating system in- 

| and their activies seemed to influence son of the year. In southeastern Wis- corporating all the major variables in 
little more than the local plant part consin, water level manipulation is marsh management would be a useful 
upon which they fed. generally the most important manage- tool. It is obvious, for example, that 

| ment tool available. Water levels can  — water supply can be compensated for 

often determine both submergent and by subimpoundment development. 
Birds emergent plant succession and the at- Unfortunately, I was unable in this 

tendant crops of animal life. The abil- study to evaluate the impact of inher- 

Birds are not known to use any part ity to manipulate water levels depends ent or manageable techniques on a 
of the adult cattail for food. On their primarily upon the available water broad scale. Clearly, however, this ap- 
wintering grounds, blue and snow _ supply, the size and location of the _ proach needs further investigation. 
geese have been reported to grub out marsh basin in relation to the sur- A fertile marsh (Tables 1,2) whose 
and consume cattail rhizomes. How- rounding uplands, and the outlet —_ water levels can be controlled may be 
ever, they are usually present in Wis- structure. These abilities can be fur- divided into 3 zones for practical man- 
consin for only a limited time in fall ther modified by constructing agement considerations. Divisions are 
and spring and then only in relatively subimpoundments, pumping facilities best made according to water depths 
small numbers. The Canada goose is and other features within the marsh _ because this factor, more than any 
abundant in the area in spring and fall. itself. other, usually determines the potential 
In September it is known to eat small The highly manageable marsh has a problems of each zone as well as the 
cattail seedlings that have germinated dependable, all-season water supply, type and intensity of control necessary 
in late summer on exposed mud flats. such as a flowing river of adequate vol- to resolve them. Water depth zones can 
However, during the drawdown of ume, and is situated so that drainage is be classified as shallow (2.5-30 cm; 1- 
1976, geese preferred the seedlings of easily and quickly accomplished 12 inches), intermediate (30-76 cm; 
softstem bulrush and burreed over cat- through an outlet structure. The 12-30 inches) and deep (over 76 cm; 30 
tails on the Horicon National Wildlife marsh with little management poten- inches) . 
Refuge (Nisson 1976). tial is, for example, the depression that 

depends primarily upon field runoff for 
its surface water supply and whose Deep Water Zone 

Mammals only water release mechanism is perco- 
lation, evaporation and transpiration. Emergent aquatics do not gener- 

Muskrats are the single most impor- Between these two extremes lie many ally occupy the deep water zone and, 
tant biological factor affecting abun- possible gradations of flooding and therefore, are not a problem. However, 
dance of Wisconsin cattails. Muskrat- drainage that ultimately determine the these plants do invade deep water 

34 cattail relationships are discussed in manageability of individual marshes. A zones during drawdowns and cattail



in the intermediate shallow zones. If 
bird production is the goal, it is proba- 

TABLE 25. Water supply conditions for rating the management bly the most important zone in south- 

potential of a given marsh. eastern Wisconsin. Although the 
ne ——————————————————————————————— amount of area in this zone is primarily 

Point Point Value of an dependent on bottom contours, water 
____ Value Individual Marsh levels should be managed so that the 

CONDITION OF WATER SUPPLY largest area of marsh lies within this 
range of depths. 

2 Able thecugh Nay ne dune - then uncertain 2 Ideally, the manager should strive 
3. Unreliable at any season 0 to maintain an interspersion of small, 

irregular-shaped areas of open water 

WATER LEVEL CONTROL POTENTIAL and cattails and/or other emergent 

aquatics. An overall ratio of 50:50 for 

Condition of Marsh Basin . this combination should provide ade- 
1. Gradient allows good natural drainage 25 + C * 
2. Gradient allows slow natural drainage 13 quate nest sites and feeding areas Ie= 
3. No gradient - no natural drainage 0 quired by a large variety of nesting 

Condition of the Outlet Structure birds and their offspring. 5 
1. Structure sufficient to release floodwaters rapidly 25 In the deeper water of this zone (60- 
‘ co drain ie mal at any Seas iat § 3 76 cm), it appears that only a few of 

ae incomplete drainage OF MayeH Oocwavens “SLOW the best-adapted cattail ecotypes can 
3. No structure 0 survive constant flooding. Established 

By choosing the appropriate marsh condition and extending the proper point values, cattails were generaly eliminated at 
the management potential of a given marsh can be evaluated in a general way. Sinissippi and Horicon after 3 years of 

a er flooding at these depths. Mathiak 
(1971) also attributed the elimination 

of established cattail to high water and 

muskrats in similar water depths after 
an earlier drawdown at Horicon and 

' Fox Lake. 
Weller (1975) showed the greater 

will remain for several years after Intermediate Zone vulnerability of cattail in deeper water 
reflooding. by demonstrating that the ratio of new 

Stands of deep-flooded cattails were shoots to stalks was inversely related to 
not known to form dense, restrictive Water Levels water depths for both 7° /atifolia and 
communities but instead appeared to the hybrid 7’ x glauca. He found that 
furnish good nest sites for overwater The intermediate zone is typified by new shoots of 7! x g/auca merely re- 
nesting birds and good brood cover for water depths of 30-76 cm. It was usu- placed old stalks in water depths of 38- 
ducks and coots. Muskrats also took ally favored for nesting by redheads, 51 cm (15-20 inches) while the shoot: 
advantage of this food supply and ruddy ducks, coots, gallinules, grebes, stalk ratio (2.2:1) was much greater in 
quickly took up residence in these bitterns, geese, yellow-headed water depths of 2.5-15 cm (1-6 inches) . 
areas. Here they impose their own blackbirds and terns. Large numbers Fluctuating water levels have been 
measure of biological control. of long-billed marsh wrens also nested used to keep marshes attractive and 

Well-established cattail in the deep 

zone at Sinissippi and Horicon re- 

Hovcrn sete tonies "selina te FIGURE 38. Weedcutter cutting flooded cattails 

one-half after the second year. (Stnissippi, 7 August 1974). 
Although cattail in this zone usually 

benefited wildlife production, it may —— . . 
become a problem in shallow lakes by ey aaa : Les 
restricting boating and other activites cae en eee a 
deemed more important by people liv- h oe Sas Se el Sal 
ing in the area. ooo ee 

Unwanted cattail in the deep zone § ee et 
can be controlled by aquatic nuisance ne seroma ies on 1st esse 
control permit only or by mechanical te Bi ea aes tues, 
means. Dowpon at 22.5 kg/ha (20 lb/ cae ee ee, PN oF 
acre) was an effective herbicide spray jaa Eo ae jae | Wiese a x ee Po Ades Beg 
used to kill deep-flooded cattail at = 3 eS. 4 a rag — SS 
Sinissippi in 1975. Mechanical weed eo Pee ee oe 
cutters (Fig. 38) have also been effec- [es se ee 
tive when cattail stems are cut well be- ik oe > ee : 

c os Tr en ens Si ES are an, airs tea ee 
low water surfaces and plants are cut Z are So ie te alae 
after they have completed their growth ‘ ae < be Di ee 
for the year (usually late July). ates ie ss iz 

In the initiation of new flowages, a ee a a ii Z 
careful water level management will : is 5 ee ‘ 
prevent the formation of dense cattail ‘ 
stands. 35



productive. In the past 10 years, Hor- Martin et al. (1957) in Tennessee and pend upon whether or not a cover of 
icon, Theresa, Sinissippi, Beaver Dam Maryland, and Nelson and Dietz surface water can be maintained fol- 
Lake and Fox Lake have all undergone (1966) in Utah showed the value of lowing the crushing. 
partial drawdowns, and in each case, a cutting stems under water when at Crushing should be timed to the pe- 
similar pattern of water bird response least 7 cm (3 inches) of water was re- riod of lowest TNC storage whenever 
was recorded. Each of these wetlands tained over the stubble. The original possible. 
attracted and maintained increased stems were cut in July and resprouts | 
numbers of birds during the first year | were cut later when they were 60 cm (2 Herbicide Sprays . 
of reflooding. Populations were still no- ft) high. a 
ticeably above predrawdown levels in In Wisconsin, only one cut appeared Th 
the second year of flooding. In subse- necessary when the following guide- ere are several p roblems attend- 
quent years, however, each area lines were followed: (1) cut original ant upon the use of herbicides in this 

seemed to become less attractive and stems after all leaf growth is completed zone. Power spr ayers are feasib le for 
populations apparently became more (late July); (2) cut all stems, current small areas providing this equipment 
stable but at a lower level. or residual, as low to the ground as pos- can be mounted on a vehicle capable of 

| a sible; and (3) retain at least several  ™0Ving through the marsh. _ 
| Muskrats | inches of surface water over the cut Cattail aa nee fy herbicides 
| | stubble throughout the next growing remain upright during the year alter 

The deeper water areas of this zone season. When these conditions were alloner ane dead rootstocks Hoa t and 

will usually allow habitation by musk- | met on experimental plots, resprouts = 7 OP®n Wa . be th 6 tt, neon. ¢ usie 
rats at all seasons while keeping the grew only within 30 cm (1 ft) of plot trolling cat ‘l e hi enieT Way OF COn- 
rootstocks of emerged plants exposed edges and were apparently produced =» 0N8 CAbLall In this Zone. 
and available to these animals. Al- by cattails situated outside of plot oe 
though many factors govern the thick- borders. The Shallow Zone 
ness of marsh ice, the shallowest water Cattails are apparently killed by : : 
areas are most like to freeze to the bot- _‘ this method because the air supply to The shallow zone, characterized by 
tom and exclude muskrat activites for the roots is shut off. Cutting cattail oi.) depths of 2 5-30 cm. is a favorite 

: several months. | stems underwater appears effective nesting habitat for red-winged 

Marsh resulted inrecommendations (Raab and Virginian sora rls eaeen wee ) ans t | - Dabbling ducks are attracted to this 
mnsure the we Nuahe 08) TT aa Cutting Cattail on Ice zone at all seasons providing it is free 
nis anima! (Matha 00). 4F suil- of restrictive emergent plants. How- 

cient muskrats are not harvested, Although this-method was not _ ever, it is not the nature of this zone to 
lower water levels in winter may be the —_—_ tested in Wisconsin, it appears to be —_ be without emergent plants and in 

: only means of reducing populations relatively inexpensive and effective southeastern Wisconsin, succession 

and preventing an eventual eat-out of —_and is worthy of greater trial when re- _—_ tends toward dense stands of cattail 
the emergent vegetation. During a quirements can be met. Control is _ that restrict entry by most birds. 
muskrat population high, however, achieved in the same manner as cut- _— Habitat of this kind can be made us- 
this would not be practical for runner ting stems. underwater which stops the able by creating and maintaining open- 
muskrats would move into adjacent passage of air to the roots. | | ings from the shoreline to the interme- 
towns and countryside creating major Linde (1969) reported that aland- _—_ diate zone of the marsh. Openings, 20 
public relations problems. — | owner in northeast Wisconsin success- m (66 ft) wide at the base, inter- 

| | ae | fully controlled cattail when he mowed spersed with 75-100 m (246-328 ft) 
Mechanical Cattail Control | fem on winter ce ater wan spring strips of cattails, will provide food and 

, oodwaters covere e stubble. An at- nest sites for a large variety of water- 
When sufficient cattail control can- tempt by the same individual on an- fowl and marsh birds. | 

not be obtained by manipulating water other marsh area was unsuccessful the _ Cattail control efforts in this zone 

levels, other types of control aresome-- following year, but water levels were will be less permanent. Seeds of many 

times required. However, many of the low and the stubble could not be cov- plants, including cattail, are constantly 
control methods used in this study ered. Weller (1975) found that this ready to germinate at the shoreline or 
were not fully adaptable to the inter- method was successful in Iowa when 18 on other bare, exposed soils. Water 

mediate zone because the specialized cm (7 inches) of water was maintained depths are optimum for cattail growth 

wheel or track equipment was unable over the cut stubble during the follow- and shoot production (Weller 1975) 

to function in the deep water sections ing spring and summer. . and muskrats are generally excluded 

and the floating weed cutters were ex- Cutting on ice appears to be espe- _— from shallow areas that freeze to the 
cluded from the shallow portions. cially adapted to marshes where water — bottom in winter. Water levels are less 

A special marsh ditching machine, levels are easily manipulated and could dependable in the shallow zone of most 
called the “cookie cutter,” has been be lowered in fall to anticipate these | wetlands for use as an accessory con- 
used to successfully cut ditches activities and then maintained at a trol factor following mechanical 
through overgrown cattails and other higher level to cover the stubble. control. 
vegetation in several Canadian prov- - Advantages are that specialized 
inces (Ducks Unlimited 1977). The Crushing equipment like the ATV can probably 
machine, which is actually a floating move freely throughout the zone at 
barge with rotary cutters, warrants , , normal water depths and that more 
testing in Wisconsin marshes. Crushing can be an Important and conventional equipment may be used 

successful method of cattail control in when water levels are lowered 
the intermediate zone if large special- " 

Cutting Cattail Stems Below ized equipment is available. The alter- 
the Water native is crushing by more conven- Mechanical Control 

tional equipment after a full or partial 

This method can also be used suc- drawdown. In either case, the eventual Crushing or flattening the tops of 
36 cessfully in the intermediate zone. success of this method will largely de- adult cattail creates openings. If re-



peated annually, these openings can be edge and proceed to the intermediate placed adjacent to uplands that are | 
maintained and the adult cattail even- zone, creating a strip, 20 m (66 ft) wide used for agriculture. 

tually destroyed. Crushing alone may at the base, with gently sloping sides | | | 
not cause physical injury to cattail and a maximum water depth of 122 cm Contoured Bottoms of Pro- 
rootstocks. Whenever. possible, how- (4 ft) (Fig. 39). jected Marshes | 
ever, crushing should be timed to the The arrangement would accomo- } 
low period of carbohydrate storage in date puddle ducks whose breeding If an area is to be impounded for 
cattail rhizomes for best control. pairs prefer marsh edges close to their aquatic wildlife and is not yet flooded, 

Action of this type disturbs the upland nesting sites and whose broods bottom soils could be rearranged or 

marsh soils and creates greater poten- frequent shallow edges populated by contoured without violating existing 
tial for seed germination. With the scattered emergents.The sloping edg- laws. The end result could provide a 
right kind of vehicle, crushing can be es, sure to be populated by emergent natural interspersion of open water, 
accomplished by the tracks or wheels = aquatics in varrying degrees, should _ cattails and other emergent plants that 
of the machine without a special crush- provide potential nest sites for diving could be highly productive for many 

ing device. This method is inexpensive ducks, coots, rails and gallinules. If free years with little additional manage- 
and fast, and is suggested for further of carp the deeper open water area ment cost or effort. | 
trial. should support submergent plants and An experimental approach to test 

invertebrates required by waterfowl bottom contouring at the 2 ft level 
. | broods. Permanent deep water would would include the deepening of chan- 

Herbicide Sprays also insure the winter survival of musk- nels 10-20 m (33-66 ft) wide at their 
rats in these areas, resulting in larger bases to 90-122 cm (3-4 ft) deep when 

Herbicide sprays used in this zone overall populations. flooded. Soils removed from these 
have been effective for at least 3 years. Present state law prevents the de- channels would be pushed to either 
To take full advantage of this period, posit of soils upon or within estab- side to form paralleling ridges of shal- 
however, the stems should be flattened lished wetlands. Excavated soils from low water (15-30 cm; 6-12 inches) and 

soon after they are dead. When stems creating deeper openings should be de- the two would be connected by gently 

sloping sides (Fig. 40). Deepened 
channels should connect with the river 

, system flowing through the marsh or 
end at the outlet structure so they can 
drain and fill freely when water levels | 

are manipulated. | 
FR FINAL SOIL PROFILES When flooded, the channels would 

DEPTH remain as open water, and established | 
ORIGINAL SOIL PROFILE WATER LEVEL: IN ft cattail would dominate the higher ridg- | 

ra nn nnnnnnnannnnnnntnntt nnn Osama es and the shallower portions of the —--——------ 2 Os 2 slopes. Emergent plants would dimin- 
=< oO fz ish in numbers as water depths on the 

slopes increased. Eventually, these 
20 METERS plants would be controlled to a great 

| extent by the muskrat population and 
annual harvests of these animals would 

ee | __ berequired to maintain the properbal- a 
FIGURE 39. Profle of permanent opening dug in ance between the two. i, the shallow zone Winter drawdowns should elimi- 

nate carp and, when necessary, reduce 

muskrat populations to protect ex- 
isting emergent plants. Summer 

remain upright, although good nesting posited in the most practical and legal drawdowns would allow seedling 
habitat is provided for small marsh way. germination and establishment of new 
birds, waterfowl use will be severely re- A late summer or fall drawdown of crops of emergent plants whenever 
stricted for more than a year. Cattail 30-60 cm (1-2 ft) would expedite the they were desired. Flooding above nor- 
seedlings were not a problem on creation of openings by exposing soils mal levels would expand the available 
sprayed plots covered by dead cattail and making digging easier. After soil muskrat habitat and allow greater ac- 
debris. surfaces have frozen solid, soils can be cess to existing emergent plants. These 

excavated by dragline and trucked toa conditions could be reversed by hold- 
site above the high water line. Exca- ing water levels below normal depths. 

Creating Permanent Openings vated soils deposited on uplands The extent, timing and duration of 
should be spread evenly and seeded in water level manipulations would de- 

Deep water holes or ponds have spring to recommended grasses. pend upon the goals of the manager. 
been created in the shallow zone by ex- Other permanent openings can be The example of contouring at the 60 
plosives (Mathiak 1965, Nelson and dug along the marsh edge in the shal- cm (2 ft) level can be modified in many 
Dietz 1966), peat burns, dredging and low zone. Here the dragline could de- _— ways. It is also usable, with modifica- 
bulldozing (Linde 1969). These activi- posit the excavated soils directly upon _ tions, in the shallow and deep marsh 
ties have created permanent openings the uplands to spread and seed in the zones to create edges and 
in the cattails whenever water depths spring. In southeastern Wisconsin __interspersion. 
of 76 cm (30 inches) and over are these openings would attract mainly Contoured marsh bottoms are rec- 
maintained. Similar areas of perma- puddle ducks that tend to nest on up- ommended for trial in southeastern 
nent open water can be created in the lands close to water. Openings of this Wisconsin to determine the degree of 
shallow zone by removing soil from kind would be most productive when erosion that could take place as well as 
strips where openings are desired. Soil they are close to blocks of good upland __their potential to produce a variety of 
removal should begin at the marsh nesting cover. They should not be birds and mammals. 3]



| | Demonstration Areas 

The next step in cattail managment 
is the establishment of experimental 

EXCAVATED SOILS PLACED HERE ra development sites. These should be 
WATER LEVEL 0 evaluated and monitored for more 

LOT g nn _ widespread application. 
WS SS EE IPE is Setar 3 | 

20 METERS ORIGINAL GROUND LEVEL . 
EXCAVATED AREA 

SUMMARY 

Factors that affect cattail status in 

FIGURE 40. Profile of contoured bottom in the in- Wisconsin include physical (water 
termediate zone. levels, wave action, ice action, bottom 

conditions, temperature, deposition of 

| organic materials and silt), chemical 
and biological factors (plant associa- 

sired habitat in the problem marshes tions, fish, insects, birds, mammals). 

Equipment of southeastern Wisconsin. Management guidelines are di- 

rected toward controlling cattails with 
Programs of marsh management the ultimate goal of providing food and 

have been severely limited in the past cover conditions for optimum produc- 
because specialized equipment tion of marsh wildlife. In southeastern 

adapted for working in this environ- Costs Wisconsin water manipulation is gen- 
ment was not available. The lack of erally the most important manage- 
equipment also prevented the testing Cost figures for control practices are ment tool for cattail management 

of many potential methods of cattail not included, for cost accounting was available. The highly manageable 
control. Nevertheless, large tracked or not an objective of the study. Our main marsh must have a dependable, all- 
wheeled equipment that is used else- power source, the Busse ATV, is no season water supply, and be situated so 
where and appears well adapted to longer being manufactured and will, that drainage is easily and quickly ac- 

work in Wisconsin marshes is manu- therefore, not be available in the fu- complished through an outlet 
factured by Quality Marsh Equipment ture. Much larger equipment will be structure. 

Co., Inc., Thibodaux, Louisiana 70301 necessary for practical programs of Management guidelines for cattail 

and Rolligon Corporation, Box 36265, —— cattail control, and the proper equip- control are presented for three zones of 

Houston, Texas 77036. Equipment ment must be selected before costs can water depths: deep water (herbicides, 
such as the “cookie cutter” (Ducks be figured. | cutting); intermediate (cutting stems 
Unlimited 1977) also warrants addi- Marsh managers should first deter- below the water on ice, crushing) ; and 
tional testing. mine the types of improvements that shallow (crushing, applying herbi- | 

| Equipment of this kind could be in- are desired and then determine costs cides, creating openings, bottom 
valuable to create and maintain the de- by applying benefit/cost ratios. contouring). 
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