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The Great Marsh in the 1930’s




The Great Marsh in 1958




The Great Marsh in 1969




Wetland Restoration at Indiana Dunes National Lakeshore
Beverly Shores Area
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YCC Workers Constructing a Ditch Plug
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Cowles Bog Wetland Complex

sedge-grass

cattail

2004 Cattail
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‘west watersheds
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-3 Adrian Muck soils compressed
lowing surface topography.



AINOIDS TO GATTAIL™"

70’s beaver blocked water flow to
t and dike construction blocked
s the west.

urface water levels increased killing

."' - —

~ — graminoid resource and facilitating Cattail

#—;}d

— fspread

_—

_° Expansmn of Adrian Muck soils In
combination with development of a
floating mat reduced surface water levels.
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Record of physical features compiled from original
section line surveys of 1829-34.

Mapped by Toni Ristau, 8/77.

Names of features have been added.
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VEGETATION

* Herbaceous vegetation evaluated in 1115
meter square plots. (Spp list; cover est.
cattail stem density)

* Trees (> 7cm DBH; > 1m height)
evaluated in 10x10m plots.

* Shrubs were evaluated in 5x5m plots
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VEGETATION ANALYSES

* Hierarchical agglomerative cluster
analyses (relative Sorenson / Wards)

» Contours of similar cattail stem densities
generated using Surfer V. 8 (Kriging
algorithm).

* The 12 identified woody plant
assemblages were adaptively field
mapped.
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Realized Vegetation | Area |Hybrid Cattail Area
Units (stems per m square)

West Shrub Unit 13.2 0-10 18.3

East Shrub Unit 16.9 11 -20 15.5

Forested Swamp 7.3 21 - 30 12.5
Unit

Raised Fen 2.9 31-40 14.1

South Graminoid 0.9 41 - 50 10.4
Fen

North Graminoid 1.4 51 -60 04
Fen

Hybrid Cattail Unit 31.1 61 - 70 1.5

Disturbed prairie 7.3 | Total Area 72.7 HA
Unit

Total Area 81 HA




Table 1: Summary of Characteristics of Species Observed in the Cowles Bog Wetland Complex

(Three growth forms of graminoids are provided).

Total Species Quantity | Wetland Status | Quantity | Growth Form Quantity
Native species 268 OBL-FAC 253 Fern 8
Non-native 26 FAC- to UPL 41 Fern Ally 1
species
Total 294 Forb 146
Class Quantity | Graminoid 63
Life Cycle Quantity | Dicot 201 grass 32
Annual 15 Equisetinae 1 rush 11
biennial 2 Filicinae 8 sedge 20
perennial 277 Gymnosperm 3 Shrub 39
Monocot 81 Tree 30
Vine 7




Scientific Name CBWC West | Forested | Raised
Shrub Swamp Fen
Acer rubrum 3305 1127 2779 121
Alnus rugosa* 188 61 200 0
Betula alleghaniensis 1665 690 1330 36
Betula papyrifera* 277 345 0 0




Table xx: Dominant Species Present in the Cowles Bog Wetland Complex

TREES
Scientific Name Density Basal Cover Importance
area
Acer rubrum 0.45 103.52 3.742 112.40
Betula alleghaniensis 0.23 32.71 1.664 47.52
Total 1.21 286.7 9.5
SHRUBS & WOODY VINES
Scientific Name Cover Frequency Importance
Ilex verticillata 2.51 11.29 23.33
Lindera benzoin 2.33 11.62 22.43
Rhus vernix 1.17 19.52 20.69
Alnus rugosa 1.66 7.24 15.27
Cornus stolonifera 1.03 12.06 14.73
Rosa palustris 0.92 11.84 13.87
Total 16.1
HERBACEOQOUS
Typha hybrid 23.800 82.10 42.16
Impatiens capensis 5.817 54.37 14.48
Symplocarpus foetidus 8.219 26.29 14.31
Pilea fontana 4 027 5Q 59 13 79




SEEDBANK

» Seedling emergence method

» 74 sample points representing 7 vegetation

types
» At each point, 12 cores acquired withi a golf-
hole cutter

» Samples from each point homoegenized and
placed In 6 buckets: 3 saturated & 3
Inundated
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DOMINANT SPECIES OF THE SEEDBANK (74 sample
points)

Scientific Name Quantity |Freguency: | Impoertance

Typha spp. 896 100 /1.6

SCIrpus cyperinus 133 89 18.2

Juncus effusus 105 34 10.7




SEEDBANK

Plant Greuping | Spp. Total Cattail | Seed no
Richness |Seed Seed Cattail

Carex lacustris 15 2160 382 1778
Carex stricta 9 377 148 229
Raised Fen 3 (17 432 285

N. Graminoid 5 1251 1047 204
Sedge Meadow (13 1375 440 935
Forested Swamp |11 1104 311 793
Hybrid Cattail 9 1735 1307 428
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HYDROLOGY

* Thirty-three shallow groundwater wells &
11 staff gauges

* Weekly measurements Apr-Dec
2002&2003

» Six surface water measurement events at
each vegetation quadrat.



HYDROLOGY

* Regression equations were generated for
each quadrat that identified well data that
best predicted surface water depth.

» Contours of similar surface water depth
generated using Surfer V. 8 (Kriging
algorithm).
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Soil Chemistry

* Soils were sampled at 160 points between
October 10 an November 7, 2002.

* Soils were sampled to 20cm using a using
a golf-hole cutter; 3 to 5 samples were
taken at each point.

« Samples were air dried, pulverized and
sifted through a #10 sieve.



SOIL CHEMISTRY

Each sample was placed in three labeled
sample bags

One set of bags was sent to Key
Agricultural Labs, Macomb, IL

One set of bags was sent to Dr. Stephen
Broome, North Carolina State University.

One set of bags remained at Indiana
Dunes National Lakeshore.



120M%
TD?N -1og uw?gﬂmummlf mmE -40M
e E-2
7 ettt MOALADH #1900 g 2 e
e 2 mznm' s o o A mE 40 1|:||:|E
- -‘-“,‘:r=rc|%54nmassnmgw L Er“l‘EEI.S. e 305
g *
i HELEon ¢ N Sk T'MWTDS fas10 - o
: TOE-490 -~ TIZIS 439‘ ”%Hmsa ;
Lo T4 70 ."TEISJ}TDQ Ta74T0 - eTos _4EB.TEIE4S'EI . e ;
RARY . v AR e, e : JSeMPLES
V- = | i 1 T [k * L 2
N -&»’_':;- o ‘an'.qzm‘ < S SAMPLEZ s
o ' “T(12-380 sl TP 350 R v .
g 3 e R it M TE-SSD A e . . TI:IE{E-SD S.E-MF’EEE s
: ol s L ‘
N . *camMPLE
L 8 Jo2san - A 2 4?'“ _1
=3 - Tnzzsu bl 7
.t c e o 4280 105070 e
; i - * " i Koy
ol .8 s 2D @ T e
B tghe ] Joz220 705220 o = n
- a ¥ = ) 1. = Ly
g ng_zm F11-160 :
e ] T'I'_EHH_ Lo
Wi o ' Jor ’r?.sr- i =i 3%
L s 440 TOS140 . 5
% L 701410 i o Mﬂ * . ToE4z0 i o
T Te . Bt X oo s T09-11.0 \
ey [ T02090  TO3090 5 TOS-090 ' + R
T el o * . . 5 i o
oty B G E ¥ |
e ; - o . L FLY & o _‘
; ‘Tj"atf:uzn .mmzn. Tozoz0  Tos0z0  TOAOSOSC qpemao tosoa0 ToTo20  Tosozn T,
’ | L L ’__0 * * & > e e
o - P T T e & 4
oy,
QS S il o 200 <3 ' e pE
_ g 1 VI'_S e Ty S

o g 1&1"
mu:zh’ TDE"MS':" o
g 3

'-i-‘:v
g, el T’IEINMEI'-
Er 070 TIIIEN 14& i

e

TD'.'-'N -tIEEI







Soil Chemistry

Total cations
Cation exchange
Sodium
Potassium
Magnesium
Calcium

Density

Percent Carbon

Phosphorous
Percent Nitrogen
Nitrate

Hydrogen saturation
pH

Ammonium



Cowles Bog Wetland Complex
so1l Charactenistics:
Cation Exchange (meg/100g)

+ 5ol Zample Locations

Cowles Bog Fen




Cowles Bog Wetland Complex 180
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Cowles Bog Wetland Complex

so1l Characteristics: . + 35
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Cowles Bog Wetland Complex
Soil Characteristics:
Calcium (cmolimg)
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Cowles Bog Wetland Complex

soil Charactenstics:

Phosphorous (ppm]




Cowles Bog Wetland Complex

soil Charactenstics:

Ammonium {mg MNg soil)

g0
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0
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Cowles Bog Wetland Complex

soil Charactenstics:

Nitrate (mg Nig soil)
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Cowles Bog Wetland Complex

soil Charactenstics:

pH
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Ground Water Chemistry

Nitrate (mg/l)
Total Nitrogen (mg/l)

Total phosphorus
(Ppb)

Spring-summer-fall
of 2003

/2 samples

William Crumpton
lowa State U.

pH

Total Hardness
(mg/l)

Calcium (mg/l)
Alkalinity (mg/l)
Conductivity (ohms)

166 samples with
analyses conducted
at INDU.
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GROUNDWATER CHEMISTRY

Unit Nitrate |Total Total
Nitrogen |Phosphorus

Hybrid Cattail 0.37 0.78 310
West Shrub 0.40 0.57 267
Forested Swamp |[0.37 1.12 534
Fen 0.31 0.42 54
Sedge Meadow 0.12 0.42 329




GROUNDWATER CHEMISTRY

Unit pH Ca Alk | Total Conduct
Hardness

Hybrid Cattail [7.0 |185.1|246.1|291.4 499.9
West Shrub 6.7 |158.5(193.0|321.0 449.9
Forested 6.8 |135.3|156.0|208.8 309.5
Swamp

Fen 7.4 |230.0324.1|384.9 605.8
Sedge Meadow | 7.0 |200.7 |220.5 |331.9 549.5




MANAGEMENT EXPERIMENTS

» Cattail seedbank response to removal of
cattail dominated vegetation.

« Seedbank depletion.

« Seedbank suppression.
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Cattail Seedlings per meter square

Cattail Seedlings per meter square

in Response to Litter Absence/Presence.
(mean +- standard error)
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Cattail Seedlings per meter square
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Cattail Stems per Meter Square
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COWLES BOG RESTORATION

* Phase | — Inventory (2002 — 2006)

* Phase Il — Fen, Sedge Meadow/Wet
Prairie, Deep Marsh, Remnant Sedge
Meadow Recovery (2008 — 2010)



COWLES BOG RESTORATION

* Phase Ill — Bog Recovery, 1/3 of Sedge
Meadow and Wet Prairie/Mesic Prairie,
adaptive Management to Phase |l units
(2011-2013)

* Phase |V — Recovery of 2/3 of Sedge
Meadow and Wet Prairie/Mesic Prairie,
adaptive management to Phase Il and Il
(2014-2016).



COWLES BOG RESTORATION

 Phase V — Adaptive management to
Phases I, Ill, and IV (2017-2019).
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