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DEMYSTIFYING FENS
South Shore Fen, 2008. Photo by Brandon Helm

What is and isn’t a fen?
slowly, and organic matter accumulates as peat. In contrast, when
conditions are right to precipitate carbonates, the soils that form
look like gritty chalk. In such soils, plants grow so slowly that
much less organic matter accumulates. Some fens contain areas
of both soil types.
While fens are among our most species-rich wetlands, they
do not support a unique list of plant species. Indeed, in southern
Wisconsin, most species of plants that occur in fens also occur
in wet prairies and sedge meadows. A few rare plant species
occur where soils are particularly calcareous (Carpenter 1995).
Following his extensive research on local and regional fens,
Carpenter (1995) devised this definition: “A calcareous fen is an
ecosystem whose hydrology is strongly and steadily controlled
by high-mineral groundwater input, whose soils sequester carbon
as both organic matter and carbonates and whose vegetation is
adapted to these edaphic conditions.”

Dictionaries aren’t very helpful in their descriptions of fens
as marshy, boggy, or swampy wetlands in low, flat places,
because—to the ecologist—each of these is an entirely different
type of wetland. In addition, fens are sometimes found on
hillsides. Marshes frequently have standing water that supports
cattails and other emergent plants. Bogs are acidic due to a
preponderance of Sphagnum moss. And swamps support trees,
like tamarack or bald cypress. They aren’t fens as we know them
in southern Wisconsin.
What fens are is admittedly difficult to specify, but we do
know that they are always associated with areas of groundwater
discharge. This leads to soils rich in carbon in three different
forms (organic matter [OM], carbonates and charcoal) but low
in silicon and the complex minerals of traditional sand, silt and
clay soil types. Fens in southern Wisconsin seem to come in two
types: high organic and high carbonate. Both types are kept
wet by continuous (but slow) outflow or seepage of groundwater
that is high in dissolved carbonates and (usually) low in nutrients.
The organic soils (>60% OM) are about four times as common
as the high carbonate soils, and they contain more phosphorus
and iron. Because the soils remain wet, decomposition occurs

Is a fen “rich” or “poor”?
Fens aren’t rich or poor through monetary value or even based
on biodiversity. Those on the acid side (pH of perhaps 5.6–7.0)
and low conductivity (few electrolytes) have been termed “poor,”
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and those with pH above neutral and with higher conductivity
have traditionally been called “rich.” If that’s not confusing
enough, add in descriptions of vegetation richness, because a
poor fen could be rich in plant species. Why the emphasis on
pH? Because most plants are very sensitive to acidity, such that
wet places with low pH support specialized bog vegetation, not
fen plants. When calcareous groundwater becomes an important
water source, Sphagnum species can no longer play their tricks
with pH, and many more species can grow. On the other end of
the scale, few species can withstand the harsh, high pH conditions
of highly calcareous soils, and some fen specialists are found
here; often these species are also found in coastal areas or inland
saline wetlands.

What are southern Wisconsin fens like?
Carpenter’s (1995) dissertation offers extensive data on
southern Wisconsin fens. What follows is a brief summary of this
rare wetland type.
• Wisconsin fens are rich in species. In just 16 sites,
Carpenter found 144 species that occurred at least twice in
155 plots (each 10 m2). On average, plots had 21 species.
• Wisconsin fens have few plant families. Over half the
cover of the vegetation was attributable to species in five
families: Cyperaceae, Poaceae, Asteraceae, Cornaceae and
Rosaceae.
• Most of the species also occur in other plant
communities, especially sedge meadows and wet prairies.
In fact, over 60% of the cover in the study area was due to
non-indicator species.
• “Indicator species” are those that occur frequently
in fens and rarely in other wetland types. In southern
Wisconsin, these include three sedges (Carex sterilis,
Cladium mariscoides and Eleocharis rostellata), a club rush
(Trichophorum cespitosum), a cottongrass (Eriophorum
angustifolium), three composites (Solidago ohioensis,
S. uliginosa and Aster junciformis), and three rare forbs
(Parnassia glauca, Lobelia kalmii and Gentiana procera). A
complete list of indicators is in Table 1.
• Of the grasses, Muhlenbergia glomerata and Bromus
ciliata occurred widely and had high cover, but neither is
sufficiently restricted in distribution to identify a fen.
• Rare species and fen specialists of Table 1 mostly occur
in soils that are high in carbonates of both calcium and
magnesium.

South Shore Fen and Quentin Carpenter pointing out where cattails
and reed canary grass invaded after buckthorn was blown down.

summer (probably due to pumping by Nakoma Golf Course), and
its most distinctive remaining feature is its lower abundance of
reed canary grass relative to the monotypes up- and downslope.
Table 1.
Fen indicator species listed by influence and fidelity to fens
(from Carpenter 1995).
High importance, high fidelity species
Carex sterilis, Campylium stellatum, Pentaphylloides
floribunda (formerly Potentilla fruticosa), Solidago
uliginosa, Aster junciformis, Parnassia glauca, Solidago
ohioensis, Lobelia kalmii, Gentiana procera, Cladium
mariscoides
High importance, moderate fidelity
Muhlenbergia glomerata, Valeriana edulis, Viola
nephrophylla, Lysimachia quadriflora, Bromus ciliatus,
Oxypolis rigidior, Carex leptalea, Betula pumila, Solidago
riddellii
Less important, high fidelity
Eleocharis rostellata, Selaginella apoda, Rhynchospora
capillacea, Eriophorum angustifolium, Hypericum
kalmianum, Trichophorum cespitosum (formerly Scirpus
caespitosus), Panicum flexile (?), Scleria verticillata,
Juncus brachycephalus, Triglochin maritima, Epilobium
leptophyllum, Sarracenia purpurea, Triglochin palustre,
Tofieldia glutinosa

Does the Arboretum have fens?
Yes; two of the six fens that Curtis (1959) sampled for his
treatise on Wisconsin vegetation occur in the Arboretum.
Wingra Fen is a classic high organic matter fen while the South
Shore Fen is an unusual type because it is a mixture of organic
matter and beach sand. Records of composition are limited to
species lists (Table 2), with no information on abundance or
frequency of occurrence.
Regrettably, both Arboretum fens are now highly degraded
due to hydrological alterations and invasive plant species. South
Shore Fen is hard to find among the buckthorn that have invaded,
and its lake-edge position has made it vulnerable to flooding.
Wingra Fen appears to lose its groundwater supply during the

Table 2 (facing page).
Presence of species in Arboretum fens. Carpenter’s
indicator species (QJC, from Table 1) were rare in
Arboretum fens, which are not considered “high-carbonate
fens.” The 1956 data of J. Curtis (1 = present) are from
the Plant Ecology Lab files in Birge Hall, UW–Madison.
The summer 2008 data were collected by Ben Sulman
and Yi Yiu under supervision of Q. Carpenter (numbers =
occurrences in 1.0 5 0.1-m plots; x = present outside the
plots).
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Species

QJC
Indicator

Wingra South Shore
Fen
Fen
Summer
Summer
6/8/56 2008 9/3/56 2008

Alliaria petiolata

8

Amphicarpa bracteata
Andropogon gerardi

Asclepius incarnata

1
Imp, Hi fid.

Aster lucidulus

1

Aster novae -angliae
Aster puniceus

1

7

Lobelia siphilitica

1

Lonicera sp.

1

Lycopus americanus

1

Lycopus uniflorus

1
1

Bidens cernuus
4

1
1

Imp, Mod fid.
1

59

Caltha palustris

1

27

Campanula aparionoides

1

1

11

Mentha arvensis

25

Menuanthes trifoliata

27
1

Muhlengbergia glomerata
Oxipolis rigidor

1

3

73

1

7

46
25

Carex lacustris
Imp, Mod fid.

1
Imp, Mod fid.

18

Parnassia glauca

Imp, Hi fid.

1
1

1

7
1

4
1

Phalaris arundinacea

1
11

1

Phragmites communis

1

Pilea pu mila

96

3
162

Polygonum arifolium

3

4
49

79

Phlox pilosa

11

Imp, Hi fid.

1

Parthenocissus quinquefolia

1

1

Imp, Mod fid.
Less imp, Hi fid.

4

1
1

Pedicularis lanceolata

Carex sartwellii

40

1

Panicum flexile?

13

4
33

1

12
3

X

1

Muhlenbergia racemosa
X

Imp, Hi fid.

Care x hystericina

Carex sterilis

1

Lythrum alatum

1

Calamagrostis canadensis

1

Lysimachia thrysiflora

1

Boehmeria cylindrica

X
Imp, Hi fid.

Lysimachia terrestris
54

X

X

Ly simachia quadriflora

1

Bidens coronata

1

Lobelia kalmii

1

1

1
Less imp, Hi fid.
1

X

1

Imp, Mod fid.

1(?)

Leersia oryzoides
1

Aster sp.
Aster umbellatus

QJC
Indicator

Lactuca biennis
Liparis loeselii

200

Aster simplex

Carex leptalea

Juncus brachycephalus

3

Aster lateriflorus

Campylium stellatum

Iris shrevei

1

Arisaema triphyllum

Bromus ciliatus

Iris lacustris

1

Apocynum canabium

Betula pumila

4
30
1

Angelica atropurpurea

Aster junciformis

Species

Wingra South Shore
Fen
Fen
Summer
Summer
6/8/56 2008 9/3/56 2008

13

Carex stipata

2

30

Polygonum hydropiper

3

8

Carex stricta

90

15

Polygonum sagitatum

8

6

Chelone glabra

1

Cicuta bulbifera

1

Cicuta maculata

1

Circaea luteniana

13

Cirsium muticum
Cladium mariscoides

1

Potentilla fruticosa

1

19

1

Pycnanthenum virginianum
X

Rhamnus cathartica

19

Rhamnus frangula

X

Ribes americanum

1

Cuscuta gronovii
Cypripedium candidum

1

Salix bebbiana

X

X

Salix candida

10

Salix petioralis

Sarraceia purpurea
Saxifr aga pensylvanica

Equisetum fluviatile

56

Scirpus acutus

Eupatorium maculatum

1

7

1

2

Eupatorium perfoliatum

1

10

1

12

Eupatorium rugosum

14

Fraxinus pennslyvanica

15
1

Galium sp.

2

Gentiana andrewsii

1
1

1

Gerardia paupercula

1

1

Geum strictum

1

Glycer ia striata

1

Helianthus grosseserratus

1

Heliopsis scabra

1

Hypericum kalmianum

27
18

37

Less imp, Hi fid.

Hypoxis hirsuta

1

Impatiens biflorum

1

Impatiens capensis

Scirpus atrovirens
Smilacina stellata
Solanum dulcamara
Solidago gigantea
Solidago uliginosa
Symplocarpus foetidus
Thalictrum dasycarpum
Thelypteris pal ustris
Trifolium sp
Typha angustifolia
Typha latifolia
Typha x glauca
Urtica dioica
Verbena hastata
Viburnum sp.
Viola nephrophylla
Vitis riparia

Less imp, Hi fid.

Imp, Hi fid.

1
1

1
208

85

1

Sambucus canadensis

Less imp, Hi fid.

3

25
11

Salix serissima
59
12

Gentiana procera

3
2

6

97

Galium boreale

1

Rumex orbiculatus

78

Equisetum arvense
Eriophorum angustifolium

61

1

1

19

Less imp, Hi fid.

Epilobium coloratum
Epilobium leptophyllum

1
74

Rudbeckia hirta
37

Dryopteris cristata

Eleocharis rostellata

4
16

Rubus strigosus

1

Cornus racemosa
Cornus stolonifera

1

Rubu s idaeus

Imp, Hi fid.

Commandra richardsiana

Imp, Hi fid.

1
Less imp, Hi fid.
1

2
1

1
2
1

80

47

23

48
8
2
6
27
1
5
4
23
1

4

23

9
5

12
7
1

Plans for restoration

This leaflet was prepared by Q. Carpenter and J. Zedler.
Photos courtesy of Eric Booth except for the view on page 1.
Layout by Kandis Elliot. Available at http://uwarboretum.org/
research and http://www.botany.wisc.edu/zedler/leaflets.html

The Arboretum aims to restore both South Shore and Wingra
Fens, once human resources are available. In both cases, the
effort will require strong commitment. Once a restoration
is begun in a wetland that is vulnerable to invasive species,
restoration work must continue in perpetuity. Buckthorn and
reed canary grass are pernicious invaders; they are difficult
to eradicate and even harder to keep from re-invading, due to
their widely dispersed propagules. Thus, we must follow initial
restoration by frequent surveillance and continual weeding. Next,
we need to monitor the recovery of native species and, along
with learning which species persist in the seed bank, we will
need to design experimental replantings to test how best to reestablish native fen species (ultimately including plants, animals,
and micro-organisms).
The Arboretum hopes to engage an organization of stewards
who can commit to work with Arboretum field staff and
researchers over the next several decades. Our interests are
shared by the Friends of Lake Wingra. For Wingra Fen, where
pumping reduces the necessary groundwater, we hope to find
ways for neighbors such as the golf course to re-use stormwater
in lieu of the fen’s groundwater. Restoring groundwater (both
quantity and quality) requires watershed-level management.

One of two orchid plants (Cypripedium candidum?)
seen in South Shore Fen during a fall 2008 field trip.
Below: South Shore Fen plants that persist under the buckthorn canopy.
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