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EXECUTIVE SUMMARY

The Kansan spikerush leafhopper (Dorydiella kansana Beamer) is a fairly large, grayish
leafhopper known from three widely separated regions of North America: 1.) alkaline cyperoid
wetlands around the southern Great Lakes; 2.) similar wetlands on the southern Atlantic Coastal
Plain and 3.) wetlands in the central Great Plains. It is considered rare and local throughout its
range; always found in close association with its primary foodplants, spikerushs (Eleocharis
spp.) and nutsedges. In much of its range, this leafhopper produces one to two broods per year,
with the adults appearing in early summer and again in late summer. In peninsular Florida and
the southern Atlantic Coast, it probably occurs year-round. Despite the production of multiple
broods, the Kansan spikerush leafhopper is almost never common and most records consist of
only one or a few individuals. The destruction and degradation of the nation's wetlands and wet-
mesic grasslands over the past 200 years has greatly reduced suitable habitat for this and many
other species. The few high quality fragments that remain are often small and highly isolated
from one another. Therefore, a concentrated, region-wide effort to protect and restore habitat for
this species will be needed to ensure its long-term survival. It is recommended that restoration
projects (particularly those involving hydric alkaline grasslands and cyperoid wetlands) track the
effects of restoration techniques on globally imperiled species, such as the Kansan spikerush
leafhopper, when present. Much is still unknown about this insect, particularly regarding its
range of habitat requirements, dispersal capabilities and long-term response to restoration and
management activities. Grassland and wetland restoration projects would be a rich source of
pertinent information to address these fundamental questions. Once available, this information
would also allow land managers yet another tool for measuring the effectiveness of a variety of
restoration techniques, ultimately leading to more effective restoration of these ecosystems.
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NOMENCLATURE AND TAXONOMY

The genus Dorydiella was first designated by Baker in 1897and based on the type species he
named Dorydiella floridana (Baker, 1897). This leafhopper has always been considered rare and
local, although rather widely distributed throughout eastern North America. However, it was not
until 1945 that Dorydiella kansana was described by R. H. Beamer as a species distinct from the
closely similar D. floridana. The Kansan spikerush leafhopper (Dorydiella kansana) was



described from specimens collected in Kansas, hence the specific and common names (Beamer,
1945).

The Kansan spikerush leafhopper is very similar to its sister species (Dorydiella floridana) and it
is quite probable the two species have only recently differentiated from a common ancestor. The
two represent the only known representatives of the genus Dorydiella, which had been placed in
the subfamily "Euscelinae™ (=Deltocephalinae) by VanDuzee in his 1917 "Catalog of the
Hemiptera of North America”. Herbert Osborn later repositioned the genus in the subfamily
Dorydinae, where it remains. The genus is still problematic and the nymphs strongly resemble
those of certain Deltocephalinae (e.g. Flexamia pyrops).

DESCRIPTION OF SPECIES

DESCRIPTION OF ADULT STAGE

The North American leafhoppers of the genus Dorydiella are very similar in appearance; fairly
large, light and dark gray-brown, streaked leafhoppers approximately 6-8mm in length. They are
characterized by having a triangular head in which the margins are very thin (“foliaceous” of
several authors). The elytra (forewings) are drawn out into pointed tips, with the most prominent
examples being on Dorydiella kansana (see Figure 1). This combination of features is unique
among the leafhoppers, making these a very unique pair of species.

DESCRIPTION OF IMMATURE STAGES

Delong described the immature stages and life history of Dorydiella kansana in 1922 as those of
the closely related D. floridana. In alkaline wet prairies (or pannes) along Lake Erie in
Pennsylvania, DeLong had found this species to be abundant on Scleria verticillata in
association with Eleocharis obtusa. Both Dr. Panzer (a prairie insect ecologist from
Northeastern Illinois University) and the present author have swept this species from Eleocharis
spp. in addition to Scleria. Bess (1997, 1999) also swept adults from Rhynchospora and
Eleocharis in Arkansas and Indiana. The eggs of Dorydiella kansana are inserted by the female
into tissues of the foodplants, near the base of the culms. The immature stages of this leafhopper
are markedly different from the adults, particularly in the length of the vertex and degree of
striping (see Figure 1). As they reach the final instar, the vertex becomes absurdly long, totally
unlike the short, triangular head of the adult that appears next. They are very well camouflaged
upon their foodplants, closely resembling a dried leaf, which their sluggish demeanor aids
significantly.

LIFE HISTORY

REPRODUCTION

Leafhoppers are hemimetabolous, meaning they pass through a gradual metamorphosis in which
each stage typically resembles a small adult. The wings are at first minute pads, which
subsequently grow larger, with the adult stage being reached following the final moult (see
Figure 1). In the north, adults appear in early summer and are present for much of the growing
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season (late June through September). They feed, mate and females lay eggs over a protracted
period of several weeks to three months or more. The eggs overwinter imbedded in tissues of the
foodplants, probably near the base where nymphs are typically found (see DeLong, 1924).

Leafhoppers, like their close relatives the cicada's, communicate by means of vibrational calls
using a tympanum on their abdomen (see Hunt and Morton, 1991). The calls of these tiny
insects are primarily subsonic and transferred as vibrations across plant leaves and stems.
Therefore, they must be in relatively close proximity to one another for the calls to work.

ECOLOGY

The foodplants and primary habitats of Dorydiella kansana are species of spikerushes
(Eleocharis) and nutsedges (Rhynchospora and Scleria) in alkaline wetlands. These habitats are
typically on the Atlantic Coastal Plain or alkaline wetlands (alvar and pannes) around the Great
Lakes, and along major tributaries of each. Figure 2 shows the current known distribution of this
leafhopper in the eastern U. S.

The Kansan spikerush leafhopper is always associated with dense populations of native
spikerushs and nutsedges, particularly those with relatively thick, succulent stems (see DelLong,
1924). The adults and nymphs are sedentary and sit at the bases of the foodplants, where they
suck juices from the plant tissues, typically tapping into the vein system. Delong found them to
be very reluctant to fly, even when the plant on which they were feeding was removed from the
soil and examined, they would merely move slowly around to the side of the plant away from the
observer, acting much like a dead leaf. Vegetation in these habitats is short relative to other
wetland types, with average height of vegetation being 1-3 feet (0.1-1 meters) and consists
largely of tuft forming grasses, sedges and rushes. There is usually exposed marl and or water in
the immediate vicinity.

The adults rarely fly, apparently remaining within the vegetation much of the time. However,
they are capable of flight and have been attracted to ultraviolet light traps on more than one
occasion (J. Bess, Indiana pers. obs.). It is assumed in most cases that they fly only short
distances, to escape predators, exploit new food sources or to find mates. In the extreme
southern part of its range, there are two or more broods per season with adults being found year-
round. In the north, there tends to be one or two broods, with the eggs overwintering, hatching in
the spring and the adults developing by early summer. These adults may or may not lay eggs
that hatch immediately, producing another adult brood by early September. These individuals
then lay eggs that overwinter and produce next year's first brood. Each adult brood period lasts
approximately two to twelve weeks, during which they mate and females lay eggs. Delong
(1924) states that the duration of immature stages, from egg hatching to adult eclosion, is
approximately six weeks.

DISPERSAL/MIGRATION

Given its general reluctance to fly and specific foodplants requirements, it is probable that the
Kansan spikerush leafhopper rarely (if ever) leaves the wetlands where its foodplants occur.
Maximum individual dispersal distances are probably on the order of a hundred feet. Their
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resident wetlands (especially in the Great Lakes region) are typically small (<10 acres) and
highly isolated from one another. Even within an occupied wetland, this leafhopper is extremely
local in occurrence. It is doubtful that there is much intereaction between these widely separated
populations and many represent glacial relicts, along with other associated species. This
leafhopper is generally regarded as rare and highly local in occurrence rangewide.

OBLIGATE ASSOCIATIONS

The obligate habitat for the Kansan spikerush leafhopper is high quality, cyperoid wetlands
containing an abundance of native spikerushs and nutsedges (Eleocharis, Rhynchospora and
Scleria). It occurs primarily in "pannes”, wet alkaline "fen-like" habitats associated with the
Atlantic Coast or Great Lakes. Dorydiella kansana also occurs in fens or similar habitats along
major tributaries of the Atlantic Ocean, Gulf Coast and Great Lakes.

HABITAT

RANGE-WIDE

Across its range, Dorydiella kansana occurs in three somewhat geographically isolated regions.
In each region it is found in distinct clusters of structurally similar, grassland and/or wetland
habitat types. These vary by region and include the Great Lakes, Central Great Plains and
Atlantic Coastal Plain. In the Midwest, all known habitats of Dorydiella kansana have extensive
stands of spikerushes interspered with patches of exposed marl, marly gravel, limestone or
dolomite. This leafhopper rarely (if ever) occurs far from stands of the spikerushs on which it
feeds. The Kansan spikerush leafhopper shares its habitat with a number of regionally and
globally imperiled insect, plant and vertebrate species discussed under a later section
("RESEARCH PRIORITIES"). The Ohio Valley habitats for the Kansan spikerush leafhopper
differ from those to the north in that they are associated with localized, streamside wetlands in
rocky habitats known as barrens. Seeps, springs and streams are plentiful, providing abundant
surface water in localized areas. In some valleys and along old alluvial plains, fairly deep soils
have been deposited and a plant community closely resembling wet-mesic tallgrass prairie and
sedge meadow has developed, with spikerushes and nutsedges locally common.

NATIONAL FORESTS: HOOSIER NF (PERRY CO., IN)

In the Hoosier National Forest (HNF) of Perry County Indiana, the habitat for Dorydiella
kansana is extremely local in occurrence. Here, the Kansan spikerush leafhopper is associated
with the angled spikerush (Eleocharis quadrangulata) in a very specific wetland type, much of it
planted or enhanced by Fish and Wildlife Department activities. In bayous and artificial ponds
built along QOil and Cloverlick Creeks, numerous bald cypress (Taxodium distichum) and patches
of angled spikerush have been deliberately planted and maintained for at least the past 20 years,
given the size of some of the cypress. Numerous other wetland plants co-occur in these habitats,
particularly sedges (Carex spp.), rushes (Juncus spp.), bonesets (Eupatorium spp.) and other
composites. The fringeless purple orchis (Habenaria peramoena) is a notable and conspicuous
associate. These habitats look superficially identical to habitat for this leafhopper on the Gulf
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Coastal Plain (see Bess, 1997-1998). Indeed, other Coastal Plain associated insects were
collected at the Hossier NF site, like the shorthorned marsh locust (Metaleptea brevicornis).

SITE SPECIFIC

Hoosier NF: Cloverlick Barrens Special Area
At Cloverlick Barrens, habtat for Dorydiella kansana occurs along one of a series of four fishless
ponds created by Division of Wildlife personnel sometime in the 1960's. While the first three
ponds are rather steep-sided, the fourth and easternmost has a shallow bottom with a thick stand
of Eleocharis quadrangulata occupying its western third. There are also scattered patches of
Rhynchospora and Scleria species further back from the water and adjacent to the Eleocharis.
The leafhopper appears to be fairly common in this small area of habitat. It is interesting to note
that D. kansana has not been found on the upland barrens, where Scleria oligantha is abundant.

DISTRIBUTION AND ABUNDANCE

RANGE-WIDE DISTRIBUTION

The Kansan spikerush leafhopper has a broad, but patchy and discontinuous range in eastern
North America (see Figure 2). It was originally described from specimens collected in Kansas
(Beamer, 1945). DelLong (1948) mentions it as occurring in the interdunal swales along southern
Lake Michigan in the greater Chicago region. It appears that many of the historic records for
Dorydiella floridana actually represent the present species, especially those in the central and
northern U. S. (see DeLong, 1924). Recent surveys have discovered additional populations in
Arkansas, Indiana, Michigan and Wisconsin.

STATE AND NATIONAL FOREST DISTRIBUTION

Most known records are from Illinois, followed by Indiana (see Bess, 1996, 1999, 2004; Panzer,
2005 pers. comm.). Other states from which it has been recorded include Arkansas, Kansas,
Massachusettes, Michigan, New Jersey, Pennsylvania, South Dakota, Tennessee and Wisconsin
(see DelLong, 1924). Throughout its range, this leafhopper is considered uncommon to rare and
always local in occurrence.

National Forest occurrences for this species are known only for the Hoosier National Forest in
southern Indiana. In Arkansas it is known from a single Department of Defense (DoD) site on
the Coastal Plain in the SE part of the state (Bess, 1998). The Kansas records come from the
original description and probably were collected near the University at Lawrence. The
Massachusetts and New Jersey records are pre-1924 and probably come from wetlands along the
Atlantic Coast. DelLong (1918) mentions specimens collected near Clarksville in north-central
Tennessee. The Pennsylvania record comes from DeLong's 1924 work on Presque Isle, which is
now a State Park. It is assumed these populations are still extant and Eleocharis quadrangulata
is known to occur in lagoons there as a state rare element (see Bissell, 1985). South Dakota
records for Dorydiella kansana are ancient and probably from pothole prairie wetlands or along
the Missouri River. The Tennessee record is also very old and the exact location of the collection
is unknown (“near Clarksville™ DeLong, 1924).
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RANGE WIDE STATUS

Although Dorydiella kansana is probably imperiled in most in which it occurs, very little survey
work has been conducted in most states, so the species' status there remains unknown. Without a
concerted effort to protect and properly restore habitat for this species, it is in immediate danger
of extirpation throughout much of its range. However, even in its supposed stronghold (the
Atlantic Coastal Plain) there seems to be insufficient information to conclude that it is
demonstrably secure. This is especially true with regards to its preferred habitats, alkaline
cyperoid wetlands and prairie fen, both of which are imperiled plant communities. The
following information was gathered (in part) from the NatureServe.org Website in 2005.

Global Status: GNR (G2G3)

Global Status Last Reviewed: ? (January 13, 2006)
Global Status Last Changed: ? (January 13, 2006)
Rounded Global Status: GNR (G3)

Status and Ranking By: (J. A. Bess)

State-level Status (S-Ranks)
Arkansas (52S3), Indiana (S1), Michigan (S1S2).

Note that NatureServe has not yet ranked this species globally. However there are clearly fewer
than 50 known EOR's and the probablility of more than 200 is remote. Several historic
occurrences are no longer extant, having been destroyed or altered significantly through
industrial development, fire suppression, invasive species, marl mining, hydrologic disturbance
for agricultural or game production, limestone quarrying and other human uses.

POPULATION BIOLOGY AND VIABILITY

The Kansan spikerush leafhopper occurs in a series of plant communities (or "ecological
associations™) that were once fairly widespread across the Upper Midwest and northeren Great
Plains. It is a species of marly wetlands, characterized by a somewhat sparse (50-100 percent
cover) vegetative cover dominated by spikerushes and nutsedges. This habitat type is typically
very localized on the general landscape, and often even within a given wetland. In many cases,
this habitat is associated with marl deposits along the shores of lakes and streams. The tree
canopy is usually very sparse or absent. The foodplants of this leafhopper, spikerushes and
nutsedges, are fairly widespread across eastern North America, although many species are
extremely local and their ranges have been reduced precipitously over the past 200 years. The
species favored by Dorydiella kansana tend to be more localized in distribution and restricted to
more pristine habitat remnants. Prior to the westward expansion of Europeans on the North
American continent in the 1800's, this leafhopper was probably locally common in marly fens,
interdunal wetlands and pannes throughout the Upper Midwest, eastern Great Plains and
northern Atlantic Coastal Plain.

Some of the habitats for Dorydiella kansana are maintained through seasonal hydrologic cycles,

while others were historically fire-maintained (Auclair et al., 1973; Britton et al., 1980; Brown et
al., 2000; Heinselmann, 1981; Garren, 1943; Kelsall, 1977; Lotspeich and Mueller, 1971; Rowe
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and Scotter, 1973; Slaughter et al., 1971; Thompson, 1959 TNC, 2000). In the southern and
western parts of its range, the Kansan spikerush leafhopper's habitat often adjoined extensive
prairies or barrens which were a continual source of fire (Anderson et al., 1999; Delcourt and
Delcourt, 1997; Dorney and Dorney, 1984; Grimm, 1984; Henderson and Long, 1984; Higgins,
1986; Komarek, 1971, 1985; Lynch, 1941; Nuzzo, 1986; Tester, 1989, White, 1983). However,
beaver activity and annual hydrologic cycles also play significant roles in creating and
maintaining pannes, streamside fens and sedge meadows (Amon et al., 2002; Cahill, 1991; Little,
2004; NatureServe, 2004; TNC, 2002a-b; USDA Forest Service, 2004c).

In most fen complexes, as one area of streamside Dorydiella kansana habitat was burned or
flooded, or succeeded to shrubs and trees, additional habitat along the watercourse was made
available for the leafhopper through meanders in the stream and artesian spring development.
Marl flats, with associated stands of spikerushes and nutsedges, are typically found around such
springs along the edges of streams or lakes and are more stable features. Pannes and interdunal
wetlands along the Great Lakes are maintained and greatly influenced by the seasonal and long-
term fluctuations in lake water levels. Pannes are typically flooded in the spring and dry out
during the summer, making them fairly hostile to the survival of insects such as Dorydiella
kansana.

In fire maintained communities, fire removes overlying duff and shrubs, reducing competition
for light and, coupled with the increase in available nutrients from dissolved ash, stimulates the
germination of fire adapted plants, such as spikerushes and nutsedges (Bancroft, 1977; Bayley
and Odum, 1976; Faulkner and de la Cruz, 1982; Knapp and Seastedt, 1986; Lotan et al., 1981,
Peet et al., 1975; Smith and Kaedlec, 1985; Thor and Nichols, 1973; Tilman, 1987). Flooding
(either from beaver or seasonal water level fluctuations) and subsequent draw down also exposes
much new habitat for colonization by water-borne seeds such as those of Eleocharis,
Rhynchospora and Scleria.

POTENTIAL THREATS

PRESENT OR THREATENED RISKS TO HABITAT

Currently however, the amount of available Kansan spikerush leafhopper habitat has been
greatly reduced through industrial development, mining for marl, fire suppression, draining and
conversion of habitat to row crop agriculture, competition from invasive species and other
human-caused threats. Those fragments that do remain are highly isolated from one another on
the landscape, and the environmental forces that once created and regulated many of them are no
longer functioning. This is leading to a precipitous loss of habitat in the very near future, unless
action is taken to protect, restore and manage these natural systems for future generations (both
human and leafhopper).

In the 19" and 20™ centuries, vast areas of Kansan spikerush leafhopper habitat were ditched,
tiled, drained and tilled for agricultural production. Many large peatlands and marly wetlands
were drained and then mined for their valuable peat and marl. Presently, overgrazing, mining for
limestone and dolomite (particularly the removal of surface bedrock for landscaping purposes),
and offroad vehicle traffic are among the myriad threats facing the specialized habitats this

Conservation Assessment for the Kansan spikerush leafhopper (Dorydiella kansana) 7



leafhopper requires for its survival. Particularly troublesome is the fact that disturbed or
degraded sites are often subsequently invaded by non-native plant species, which quickly
exclude many native ones.

Early in the 20" century, some researchers understood the dangers associated with destroying the
nation's wetlands. Hanson (1939) warned that peatlands and other wetlands "should not be
burned, drained, or altered in any way that hinders their ability to store water, mitigate floods,
and maintain the water level in surrounding lands.” However, these warnings went largely
unheeded, even after the passing of the Rivers and Harbors Acts of 1890 (superseded) and 1899
(33 U.S.C. 401, et seq.). Section 10 of the Act (33 U.S.C. 403) covered construction, excavation,
or deposition of materials in, over, or under such waters, or any work which would affect the
course, location, condition, or capacity of those waters. In 1972, amendments to the Federal
Water Pollution Control Act added what is now commonly called "Section 404 Authority" (33
U.S.C. 1344) to the program. The act authorizes the Secretary of the Army, acting through the
Chief of Engineers, to issue permits (after notice and opportunity for public hearings) for the
discharge of dredged or fill material into waters of the United States. The Federal Water
Pollution Control Act was further amended in 1977 and given the common name of "Clean
Water Act” and was again amended in 1987 to modify criminal and civil penalty provisions and
to add an administrative penalty provision.

Despite these protections for the Nation's wetlands, habitat suitable for Dorydiella kansana has
become fragmented as a result of past (and ongoing) degradation. Today, many populations of
the leafhopper are highly isolated from one another, separated by large expanses of degraded
wetlands, plowed fields, roads, cities and other barriers to dispersal (see Hutchinson, 1996).
These barriers to dispersal make Kansan spikerush leafhopper populations highly susceptible to
extinction from localized catastrophic events. Additional potential threats to this species and its
habitat are outlined below.

Fire Suppression
The suppression of wildfires has probably been among the more profound changes to the North
American environment in the past 1,000 years (see Heinselman, 1981; Nuzzo, 1996). Fire is
known to regulate vegetation structure, which has a reciprocal influence on fire frequency
(Anderson and Owensby, 1920; Anderson and Brown, 1986; Anderson et al., 1999; Auclair, et
al., 1973; Bancroft, 1977; Cohen et al., 1984; Daubenmire, 1968; Duever, et al., 1986; Forman,
1979; Glasser, 1985; Henderson and Long, 1984; Kozlowski and Ahlgrens, 1974; Schwaegman
and Anderson, 1984; Tester, 1989; Wade, et al., 1980; Weaver, 1954; Weaver and Fitzpatrick,
1934; Wells and Boyce, 1953; Wright and Bailey, 1982). Many formerly open, grass-dominated
plant communities have quickly succeeded to shrublands and closed canopy forests in the
absence of fire.

It has been well documented that many North American grass and sedge dominated plant
communities burned with relative frequency in the past (Bayley and Odum, 1976; Bancroft,
1977; Cohen, 1974; Cohen, et al. 1984; Cypert, 1961; Duever, et al. 1986; Forman, 1979; Foster
and Glaser, 1986; Garren, 1943; Glasser, 1985; Henderson and Long, 1984; Higgins, 1986;
Komarek, 1971: Lotan, 1981; Loveless, 1959; Penfound, 1952; Schwegman and Anderson,
1984; Thompson, 1959; Wells, 1931, 1942). Many of the plants occurring in these communities
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are also “fire-dependent”, meaning they require periodic fire for their long-term survival (Anderson
etal., 1970; Arend and Scholtz, 1969; Bayley and Odum 1976; Brown, et al., 2000;
Daubenmire, 1968; Hulbert, 1969, 1981; Knapp and Seastadt, 1986; Peet et al., 1975; Thor and
Nichols, 1973; Tilman, 1987; Wade, et al. 1980; Weaver, 1954; Weaver and Fitzpatrick, 1934;
Whitford and Whitford, 1978; Wright and Bailey, 1982).

Like the grasslands with which they are often associated, North American peatlands were also
fire-regulated in the past (Cohen, 1974; Heinselman, 1981; Kelsall, et al. 1977; Komarek, 1971,
Rowe and Scotter, 1973; Slaughter, et al.1971; Vierick, 1973; Vierick and Schandelmeier, 1980;
Wein, 1983; Wells and Boyce, 1953). The large peatlands, smaller bogs and swamps of the
northern Lake States, Canada and Maine also support boreal vegetation but their fire regimes are
different from areas with mineral soils (Anderson, 1982; Heinselman, 1981; Vierick and
Schandelmeier, 1980). Acidic forested peatlands typically lack highly flammable grasses and
sedges, instead having a wet, moss-dominated ground layer that will not readily carry spring
ground fires (Foster, 1984; Heinselman, 1981).

In contrast, sedge and grass fens on mineral soils, even those with partial tree cover, burn best in
spring before succulent vegetation develops (Heinselman, 1981). Thus, most fires in forested
peatlands occur in July, August, or September of severe drought years, and most fires in sedge-
grass fens occur in April, May, or early June. Heinselman (1981) also found evidence that the
presettlement fire regime for large, spruce {Picea spp.) and sphagnum moss bogs in Minnesota
was a cycle of cataclysmic crown fires roughly every 100-150 years. In contrast, his data
suggested that the once vast grass-sedge fens of north-central and northwestern Minnesota
burned at more frequent intervals, with periodic surface fires every 5-30 years. Heinselman
further went on to state that the removal of fire from these ecosystems would be "among the
greatest upsets in the environment that man could impose."

In degraded remnants of these habitat-types, prescribed burning relaxes competition from
invading, non-fire adapted plants, allowing fire-adapted species to proliferate and expand into
newly opened areas (Allan and Anderson, 1955; Anderson and Brown, 1986; Britton, et al.,
1980; Daubenmire, 1968; Dorney and Dorney, 1989; Grimm, 1984; Henderson, 1982;
Henderson and Long, 1984; Kozlowski and Ahlgren, 1974; Kline, 1984; Lotan, 1981; Miller,
1963; Schwartz and Heim, 1996; Schwegman and Anderson, 1984; Tester, 1989; Uhler, 1944;
White, 1983; Wright and Bailey, 1982). Fire also reduces canopy cover of woody species and
removes accumulated detritus (Gresham, C. A. 1985; Linde, 1969; Linduska, 1960; Miller, 1963;
Van Lear and Johnson, 1983; Witford and Whitford, 1978). This allows more sunlight to reach
the soil surface, resulting in increased photosynthetic productivity in the herbaceous flora (Allan
and Anderson, 1955; Auclair, et al. 1973; Cohen, 1974; Dorney and Dorney, 1981; Lorimer,
1985; Smith and Kadlec, 1985; Thor and Nichols, 1973; U.S. Fish and Wildlife Service, 1964).
Burning also releases nutrients, although their availability is often limited temporally (Bancroft,
1977; Bayley and Odum, 1976; Faulkner and de la Cruz, 1982)

Severe fires during drought periods can also alter the physical characteristics of wetlands by burning
deep into peat deposits and creating depressions, exposed mineral soil or areas of open water (Allan
and Anderson. 1955; Bancroft, 1977; Cohen, 1974; Lynch, J. J. 1941; Miller, 1963; Wein and
Maclean, 1983). Changes to the vegetative structure of wetlands can have profound effects on the
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local fauna. Frequent fires typically favor species that require grass, sedge and herb dominated

vegetation as habitat for feeding, resting, mating, breeding or other activities. The NatureServe
website (for the related Eleocharis wolfii) states that fire is one of the essential forces needed to
maintain habitat for this rare species, which occurs in habitats similar to E. quadrangulata. The
reduction in woody cover and detritus accumulation further improves habitat for some species,

while removing habitat for others.

Grazing
Domesticated cattle and horses will graze spikerushs and nutsedges as forage and pose an
immediate threat to the leafhopper on grazed, occupied sites by consuming food sources, eggs,
nymphs and/or adults. Sheep, swine and goats are sometimes let loose into wetland "pastures"
and will eat nearly all vegetable matter. In addition to removal of food sources, extensive
livestock grazing reduces the cover of native grasses and forbs on which the adult Kansan
spikerush leafhopper depends for resting places and shade.

Repeated heavy grazing degrades native plant communities, disturbs soil and can kill the original
flora, providing germination sites for invasive weeds, shrubs and young trees (Tester and
Marshall, 1962). Well-managed, rotational, grazing would probably have only limited negative
effects on this species. However, excessive stocking rates (which is often the norm) leads to the
compaction and erosion of soils, destruction of foodplants and altering of plant community
structure. These factors have combined to make many sites formerly suitable for this species
currently unfit as habitat.

Pasture Development
Intimately associated with grazing is the development and maintenance of sustainable pastures.
In prehistoric times (and locally in our recent history) pastures have been developed, maintained
and enhanced through the use of fire (Allan and Anderson, 1955; Anderson, 1996; Britton, et al.,
1980; Anderson et al., 1979; Cohen, 1974; Heinselman, 1981; Henderson and Long, 1984;
Komareck, 1971; Lynch, 1941; Miller, 1963; Nuzzo, 1986; Uhler, 1944; Sipple, 1978, 1979;
USFWS, 1964; Wells, 1931, 1942). Fire removes the accumulated duff, kills seedlings and
saplings of woody species and provides germination sites for the seeds of fire adapted grassland
plants (see Anderson et al., 1970, 1984; Daubenmire, 1968; Dorney and Dorney, 1989; Glasser,
1985; Grimm, 1984; Henderson and Long, 1984; Knapp and Seastedt, 1986; Packard, 1988; Peet
et al., 1975; Schwaegman and Anderson, 1984; Tester, 1989; Thor and Nichols, 1973; Tilman,
1987; White, 1983; Whitford and Whitford, 1978; Wright and Bailey, 1982). Prehistoric Native
Americans were typically concerned with providing feeding grounds for game animals and the
production of native plant crops (Anderson et al., 1999; Bartram, 1792; Delcourt and Delcourt,
1997). European immigrants initially used fire to clear brush and enhance the growth of grasses
and other plants that provided forage for their domesticated livestock. Unfortunately, excessive
numbers of animals were often placed on grasslands with marginal amounts of available forage,
leading to the destruction of the native vegetation and erosion of topsoil.

In the early 1800's, when America experienced its first great wave of westward expansion by
Europeans, most formal training on the subject of pasturage was based in Europe. Therefore,
nearly all American pasture development, enhancement or maintenance projects involved the
seeding of cool-season, Eurasian grasses. Many overgrazed pastures were subsequently
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replanted with these grasses, further limiting and fragmenting the amount of available habitat for
insects dependent on native wetlands and grasslands. This isolation of often small populations
can lead to inbreeding and extinction (see Wilson and MacArthur, 1967). Species typically used
in wet (or seasonally wet) pastures include smooth brome (Bromus inermis), fescue (Festuca
arundinacea and F. elatior), orchardgrass (Dactylis glomerata), reed canary grass (Phalaris
arundinacea) and/or bluegrasses (Poa compressa and P. pratensis). Clovers (Medicago,
Melilotus and Trifolium spp.) are often placed in the grass mix to provide nitrogen fixation in the
soil and fodder for livestock. These methods became indoctrinated into our system of land
reclamation and persist to this day.

By producing large amounts of seed that germinate under cool temperatures, these grasses and
clovers can quickly dominate areas of exposed soil and move into adjacent native habitats. They
compete with native species for resources and can exclude many of them from sites where they
were formerly common, especially following disturbance of the original vegetation. Farmers and
ranchers typically spray herbicides to remove broadleaf species (such as spikerushs) from grass
pastures. In addition, several introduced spikerush species (none of which are fed upon by the
Kansan spikerush leafhopper) are considered agricultural pests and their eradication is
encouraged by government agencies. This leads to the indiscriminate spraying of all spikerushs.
These factors eliminate potential habitat for the leafhopper, particularly along fencerows, ditches
and roadsides. Only in recent times (past 20 years) have native species been marketed as
alternatives for use in erosion control, bank stabilization and pasture/range enhancement.

Finally, burning is also often used to control brush, annual weeds and insect pests in pastures,
particularly along fencerows, roadsides and ditches. Although fire stimulates the growth of
spikerushes and nutsedges, it can also be a factor in exterminating populations of the Kansan
spikerush leafhopper on small, isolated sites. Overwintering eggs are exposed in the standing
vegetation and subject to mortality from immolation.

Competition from Introduced Species
In addition to the pasture species mentioned above, a number of other introduced plants threaten
the quality and survival of Kansan spikerush leafhopper habitat (see McKnight, 1993; Miller,
2003; Swearingen, 2004). These include (but are not limited to) Canada thistle (Cirsium
arvense), giant reed (Phragmites australis), glossy buckthorn (Rhamnus cathartica), moneywort
(Lysimachia mummularia) and purple loostrife (Lythrum salicariae).

Over utilization
The Kansan spikerush leafhopper's relatively small size and secretive habits make it relatively
difficult to collect. Currently leafhoppers are of no commercial value on the global insect
collector's market.

Disease or Predation
A number of insectivorous animals feed on leafhoppers (Perkins, 1905; Waloff, 1980). These
include; dragonflies (Odonata), robber flies (order Diptera: family Asilidae), bullet-head flies
(Diptera: family Pipunculidae), twisted-wing parasites (order Strepsiptera), spiders (numerous
families) and a variety of parasitic wasps (primarily families Dryinidae, Mymaridae and
Trichogrammatidae). The effect of these depredations can be devestating on small, isolated
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populations of these leafhoppers. Mymaridae and Trichogrammatidae lay their eggs inside
leafhopper eggs. Typically these single wasp eggs immediately divide into dozens or hundreds
of clones, which each then develop into larvae and adults. The leafhopper egg is always killed in
the process. Bullet-head flies typically catch leafhoppers in the air or resting on plant spems and
lay their eggs directly on them. The hatching larvae burrow into the leafhoppers integumen and
feeds on the internal organs. Typically, the leafhopper dies when the fully developed larva
pupates and emerges as an adult.

Twisted-wing parasites go one step further, causing infected leafhoppers to undergo physical
changes in which the genitalia do not fully develop, thus rendering these individuals sterile. In
Montana, 25 percent or more of various leafhopper species were infected with Dryinid wasp
parasites (Bess, unpub. data). Although these particular parasites do not typically kill their hosts
until late in life, they must certainly have a negative effect on their development and likely
reduce fecundity. Dryinid wasp females will typically sting numerous leafhoppers, feed on
hemolymph (bodily fluids) that exude from the wound and then do not lay an egg. Stung
leafhoppers rarely recover (see Guglielmino and Olmi, 1997; Perkins, 1905; Waloff, 1980).

Insect Pest Control Efforts
Numerous species of leafhoppers are known vectors of plant diseases, causing millions or
billions of dollars in crop losses and reduced yields around the world. Therefore, a large part of
the annual insect control effort in this country is aimed at eliminating these insects. Although
Dorydiella kansana and related species are not known to be vectors of any plant diseases, they
can be negatively impacted by control efforts aimed at pest species.

A number of insect pest species can also occur in wooded areas adjacent to Dorydiella kansana
habitat, particularly in barrens. These include the gypsy moth (Lymantria dispar), emerald ash
borer beetle, pine shoot tip moth and many others. Control efforts aimed at these species have
potential to negatively affect Dorydiella kansana populations in the event of direct contact
during broadcast spraying of insecticides or drift of these pesticides from adjacent control areas.
For example, attempts to eradicate the gypsy moth in the middle of the 20" century involved the
use of broad scale organophosphate insecticides such as DDT and Carbaryl. These spraying
campaigns covered over 12 million acres in the northern and central Appalachians and affected a
wide array of organisms, insects and non-insects alike (Schweitzer, 2004b). Chemicals such as
DDT also accumulate in successive trophic levels as they pass through an ecosystem. Organisms
at the top of food chains (such as insectivores and their predators) develop ever-increasing levels
of toxins, causing death and/or reduced fecundity. Given the widespread, catastrophic effects of
DDT and Carbaryl spraying, these pesticides have been banned in the United States.

In 1976, the insect growth inhibitor Diflurobenzuron (trade name Dimilin or Vigilante) was
registered to control pest insects, while eliminating the indiscriminate poisoning of other
organisms (see Schweitzer, 2004). Diflurobenzuron inhibits the formation of chitin, a protein
that is the principal component of most arthropod exoskeletons. It only affects young insects,
killing them when they go through their next moult ("skin shedding event"). Many fungi also
contain chitin in their cell walls, and may also be affected (Dubey et al., 1995). Like the earlier
pesticides, Dimilin kills insects (and most other Arthropods) indiscriminately across all orders
(see Uniroyal Corp., 1983). The chemical also has a long-lasting residual effect by becoming
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bound to leaves (particularly conifers) and remaining active even after leaf fall (Martinat et al.,
1987; 1988a-b; Mutanen et al., 1988; Whimmer et al., 1993). Both aquatic leaf shredders and
terrestrial detritivores that feed on these fallen leaves are highly susceptible to this chemical
(Bradt and Williams, 1998). Widespread mortality has been documented in the field and
laboratory, in both aquatic and terrestrial ecosystems (Bradt and Williams, 1990; Butler et al.,
1997; Dubey et al., 1995; Hansen and Garten, 1982; Lih et al., 1995; Martinat et al., 1987,
1988a-b; 1993; McCasland et al., 1998; Mutanen, et al., 1988; Reardon, 1995; Swift et al., 1988).

Gypsy moth outbreaks tend to occur in oak-dominated forests, woodlands and barrens.
Throughout the eastern two-thirds of its range, Dorydiella kansana typically occurs in scattered
areas of spikerush and nutsedge dominated wetlands and wet prairie, set in a matrix of oak
dominated forest, barrens or woodlands. Unfortunately for the leafhopper, the gypsy moth
currently occurs throughout much of its range. Therefore, the potential for co-occurrence is
high. Fortunately for the leafhopper, a biocontrol agent, Bacillus thuringiensis kurstaki or Btk, is
currently the preferred control agent for outbreaks of the gypsy moth and in Wisconsin alone,
more than 250,000 acres were sprayed in 2004 (see USDA, 2004a). This bacterium does not
appear to harm leafhoppers, although it indiscriminately kills all Lepidoptera and members of
several other insect orders. The spraying of Btk for both gypsy moth and spruce budworm
control is known to have long-lasting, deleterious effects on resident populations of non-target
Lepidoptera (Boettner et al., 2000; Butler et al., 1995, 1997; Cooper et al., 1990; Hall et al.,
1999; Herms et al., 1997; Johnson, et al., 1995; Krieg and Langenbruch, 1981; Miller, 1990;
Morris, 1969; Schweitzer, 2000, 2004b; Severns, 2002; Wagner and Miller, 1995; Wagner et al.,
1996; Whaley, 1998).

These control efforts not only indiscriminately kill countless insects, but also have long-lasting
effects on the habitats that are sprayed. The loss of caterpillars from spraying is known to
negatively affect fecundity and body weight in nesting birds, bats and small mammals (Bellocq
etal., 1992; Cooper et al., 1990; Holmes, 1998; Sample, 1991; Sample et al., 1993a-b, 1996;
Seidel and Whitmore, 1995; Whitmore et al., 1993a-b; Williams, 2000). This effect is typically
carried over through at least a second year, mimicking the reduction in observed Lepidoptera
larvae during the season of application.

Researchers (e.g. Bethke, et al., 2001) are constantly testing the use of several kinds of
insecticides (both synthetic and biological in nature) and different application methods for the
control of leafhopper pests. To minimize negative effects on non-target species, applied
entomologists have endeavoured to find or design new control methods that more closely target
the pest species. Researchers are continuously assessing a variety of predatory and parasitic
species for this purpose. All of the above-mentioned parasitic insect groups are potential
biocontrol agents for pest leafhopper species. Therefore, buildups in local populations of these
parasites in agricultural lands would certainly have potential for negatively affecting populations
of Dorydiella kansana in adjacent habitats. Research is also underway to promote the use of
insect pathogens such as Hirsutella sp., a fungus that is known to affect leafhoppers in the
southeastern United States. All of these control methods have great potential to negatively affect
Dorydiella kansana through increased mortality from parasitism and disease, when applied in
adjacent or occupied habitats.
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Peat and Marl Mining
Although this practice has diminished within the range of the Kansan spikerush leafhopper over
the past 30 years, peat mining was among the chief forces in the destruction of the leafhopper's
habitat in the 19™ and early 20" centuries (see Blatchley, 1907). Peat was mined for fuel and
(later) for use in the nursery and gardening supply industry. Currently, most commerical grade
peat comes from Canada. Peat mining destroyed the vegetation not only in the mined area, but
in adjacent habitats as well. Marl was (and is) used to fertilize or lower the pH of acidic soils,
making coke for steel production and sometimes in pottery.

Typically a site was ditched and drained prior to mining, altering the regional hydrology, further
disturbing potential habitat for the leafhopper and other species requiring rush and sedge
dominated wetlands. As these areas dried, shrubs and young trees took root, quickly shading out
the herbaceous vegetation. Other areas downslope from the ditches often ponded with water,
further destroying vegetation and habitat for the leafhopper. Ponded areas quickly converted to
shrub swamp or thick stands of cattails or non-native species such as giant reed, reed canary
grass or purple loostrife.

Residential Development
Unfortunately, unchecked residential development is currently one of the primary threats to our
Nation's wetlands. Marginal or seasonally flooded wetlands currently receive only tenuous
protection under our Nation's wetland laws, typically at the discretion of the personnel involved.
In much of northwest Indiana and northeast Illinois, these habitats are ignored as wetlands and
drained and filled for development. Residential development can negatively affect habitat for
Dorydiella kansana in a variety of ways. The clearing of sites for houses and associated
roadways eliminates habitat and divides what remains into highly isolated islands, separated by
paved streets, parking lots, lawns and other habitats inhospitable to the leafhopper. Lawn
development and maintenance eliminates the native flora, and drift of herbicides and insecticides
has a cumulative effect in deteriorating what remains in adjacent natural areas. Fertilizer and
pesticide runoff can also contaminate adjacent natural areas, enter streams and rivers and can
degrade local and regional water quality (Medina, 1990).

In the Northeast and Upper Midwest, high-end residential developments are often located in
remnants of mature forests overlooking wetland areas. Housing development on the Lake
Michigan and Lake Huron coastlines is also impacting these fragile habitats. Ironically, wildlife
viewing is often one of the main selling points for these developments.

Inadequacy of Existing Regulatory Mechanisms
Recent political maneuvering in the Nation's Capitol has served to weaken the U. S. Army Corp.
of Engineer's ability to enforce the Clean Water Act and left many "isolated"” wetlands to certain
doom. Now many states are left to decide their own wetland protection levels, with little
continuity across state lines. Our wetland protection laws have stemmed the wanton destruction
of wetlands, but much filling, ditching and draining continues today. The recent weakening of
the regulatory capabilities of the U. S. Army Corp. and U. S. Environmental Protection Agency
will only serve to hasten the rate of attrition.
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In addition, the current, species-based approach to federal laws regarding the protection of
imperiled organisms does not currently afford legal protection to the Kansan spikerush
leafhopper. This is despite the fact that its global rarity would make it a candidate for listing as a
federally threatened species. A system for environmental protection and restoration based on the
conservation of ecological associations or plant communities would be more appropriate for
protecting many of the Nation's natural resources. Many organisms are endangered simply
because their habitats are becoming increasingly fragmented and degraded by human activity.
This is especially true for those requiring fens, wet-mesic prairie or southern barrens. Federally
mandated efforts to restore our Nation's wetlands (some of which are underway), savannas and
barrens would not only protect hundreds of species from impending peril, but also provide our
human population with expanded opportunities for jobs, hunting, fishing, gathering of forest
products, education, research, observation and enlightenment.

SUMMARY OF LAND OWNERSHIP & EXISTING HABITAT PROTECTION

The U. S. Forest Service owns occupied Kansan spikerush leafhopper habitat in Indiana, only.
Additional U. S. landholdings with potential for suitable habitat occur throughout the eastern
United States. Additional state and privately managed lands (Wildlife Refuges, Nature
Preserves, Conservation Areas, etc.) are known to contain populations of this species.

SUMMARY OF EXISTING MANAGEMENT ACTIVITIES
Little or no management is currently being directed at the Kansan spikerush leafhopper's habitat
based solely on the species' presence or absence. However, the leafhopper's preferred habitats
happen to be globally imperiled plant communities; interdunal wetlands and pannes along the
southern Great Lakes and fens along their tributaries. Some salt marshes and pannes along the
Atlantic Coast have received similar levels of protection, given their function as nurseries for
many commercially valuable species. Therefore, Dorydiella kansana habitat has received some
management, given ongoing efforts to protect and restore the Nation's remaining wetlands.

In many protected fens and pannes, habitat management has taken the form of prescribed fire.
The Cloverlick Barrens site in Indiana has undergone prescribed fire management, although the
wetland containing Dorydiella kansana apparently has not been burned, given the continued
presence of bald cypress, a fire sensitive species. Given that Eleocharis quadrangulata remains
at least partially green throughout the dormant season, it is probably not completely consumed
by the average fire. Eggs hibernating in the basal rosette of leaves might be protected from fire
in some cases, allowing for fairly rapid colonization of recently restored habitat. However, this
species should be considered fire-sensitive, given the presence of eggs in dead vegetation during
the dormant season. Efforts to manually remove exotic invasive plants (as mentioned in
previous sections) have also benefited this species, by reducing competition with its foodplants.
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SUMMARY OF EXISTING MANAGEMENT ACTIVITIES AND
RECOMMENDATIONS

CURRENT MANAGEMENT ACTIVITIES

Little or no management is currently being directed at Dorydiella kansana habitat based solely
on the species' presence or absence. However, the leafhopper's preferred habitats happen to
include globally imperiled plant communities; prairie fen, Great Lakes interdunal pannes.
Therefore, its habitat has received protection and management in some areas, given ongoing
efforts to protect and restore these rare plant communities. Programs to manually remove exotic
and native invasive plants (as mentioned in previous sections) have also benefited this species,
by opening the canopy and reducing competition with its foodplants.

RECOMMENDATIONS

In most areas, grassland restoration and management has depended on prescribed fire as a
primary tool. Given that Indiangrass respond favorably to fire, D. kansana is found more
commonly in fire maintained areas than in those that have been fire suppressed. This is true
elsewhere in its range and many historic sites are currently overgrown with shrubs because of
fire suppression and other alterations of the environment. However, this leafhopper is extremely
sensitive to eradication during dormant season burns because the eggs overwinter in the previous
years' detritus, which is highly combustable.

Therefore, on occupied sites, efforts must be undertaken to delineate the boundaries of known
population prior to a prescribed burn, and to divide the population between burn units (at least
two on large (>100 acre sites) and four on small (<100 acres) sites). By ensuring that at least
half of the population remains unburned during a given prescription, individuals will survive to
re-populate the newly restored habitat. In the case of sites having two burn units, at least two
growing seasons should pass before the adjacent unit is burned. On sites containing four or more
units, a given, occupied burn unit should receive fire on a three year or greater rotation
(depending on site characteristics and burn prescription). That is, two full growing seasons
between burns. In a single year, no more than 25 percent of occupied Dorydiella kansana habitat
should be burned on small sites (i.e. those <5 acres). On larger sites, no more than 50 percent of
the occupied habitat should be burned in a single season.

RESEARCH AND MONITORING

Currently, little research is being conducted regarding the Kansan spikerush leafhopper, except
for general surveys (see Bess, 1991, 1998, 2000, 2004, 2005; Panzer et al., 1995) and some fire
studies that include related species (Panzer and Schwartz, 1998). Much is still unknown about
this species, particularly regarding its ability to move between areas of suitable habitat. It is
recommended that (whenever feasible) restoration projects involving native grasslands track the
effects of restoration techniques on fire-sensitive, globally imperiled species (such as Dorydiella
kansana) when they are present or known to occur nearby. As with many things, the ability of
regional land managers to undertake such studies is limited by funding and availability of
expertise. To this end, long-term monitoring of the insect fauna occurring in grassland
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restorations would address the fundamental question of whether such projects actually provide
habitat for rare and imperiled organisms or are merely glorified "flower gardens”. Once
available, such information would allow land managers to measure the effectiveness of a variety
of techniques, ultimately leading to more effective restoration of these ecosystems and protection
of the rare species they contain.

The foodplants of this leafhopper are attractive species and provide forage for livestock and
wildlife. Spikerushes and nutsedges also produce seeds that are food for a variety of waterfowl,
songbirds, small mammals and insects. They provide nesting and resting habitat for numerous
herptiles, birds and small mammals. The preferred habitats of the Kansas spikerush leafhopper
are also visually attractive, features which make them excellent candidates for raising public
awareness of (and funding for) wetland protection, restoration and creation. Several species of
each genus are globally or regionally endangered and many rank as S1-S3 in most states where
they occur. Unfortunately, spikerushes and nutsedges are rarely preferred elements in
grassland/wetland seed mixes and most "wetland restorations™ do not contain them.
Accordingly, this leafhopper rarely occurs in these re-created habitats, unless an occupied
remnant of native wetland occurs directly adjacent to the restoration. Therefore, in many cases,
active re-introduction of the species (along with the rest of the prairie leafhopper fauna) may be
necessary.

EXISTING SURVEYS, MONITORING, AND RESEARCH

Many of the historic sites for this species have not been visited in over 50 years. Verification of
all occurrences and accompanying population estimates should be an early priority for research
on this species. At the present time, no monitoring or survey work is being focused on
Dorydiella kansana, despite its rarity. However, recent surveys for rare insects on the Hoosier
National Forest uncovered new populations (Bess, 2004). Additional surveys have uncovered
this and many other rare grassland insect species throughout the Midwest (Bess, 1990-2005).
Dr. Ronald Panzer (Northeastern Illinois University) has also been monitoring this leafhopper at
known sites in Illinois. Dr. Panzer has also conducted numerous fire effects studies on the
leafhoppers, in addition to exhaustive surveys of the grassland insect fauna occurring in the
greater Chicago region (Panzer, 1998; Panzer et al., 1995; Panzer and Schwartz, 2002).

SURVEY PROTOCOL

Surveys should initially be focused around known historic populations of the Kansas spikerush
leafhopper. As a rule of thumb, surveys should concentrate on wetlands with large, diverse
populations of Eleocharis, Rhynchospora and Scleria. Timing of surveys should occur when the
adults are present, as these are the easiest life stages to locate and obtain accurate counts. Adults
can be surveyed either manually (as described in DeLong, 1924), or with sweep nets. They are
cryptically colored, fairly sedentary and sometimes difficult to locate. However, vegetation in
this species' habitat is typically short, making sweeping fairly easy. Expanses of open marl,
water or muck may pose difficulties when sampling. The net should be swung vigorously back
and forth in a 180 degree arc, through the vegetation at waist height to near ground level, while
walking at a moderate pace. The open face of the net bag should be perpendicular to the
direction of the sweeper at all times. Sweep net sampling should occur on warm to hot, humid

Conservation Assessment for the Kansan spikerush leafhopper (Dorydiella kansana) 17



days, either between 10:00 am and noon or 4:00 pm and dusk. The entire sweep sample may be
placed into a ziploc bag and immediately frozen, or individual specimens aspirated into a vial.
This last technique is best left to experienced individuals.

Specimens of suspected adults must be kept with precise information regarding location, date
and time of collection. Given the similarity of this to more common species, a specimen from
any new locality must be collected as a voucher. These should be placed dry into a vial and
frozen. They can be stored frozen or dried and attached with a small drop of glue to a small
paper point through which an insect pin is drawn. Locality and collecting information must be
affixed to the pin immediately. Adults can also be kept in the original container and kept frozen
or dried. If drying, remove lid until specimens are completely dry to avoid mold growth. In the
case of entire sweep samples, the leafhoppers must be removed from the detritus and placed into
a vial following the procedures outlined above. At the very least, collected adults must be kept
with a label bearing the following information:

1. State, County or Parish, Town, Range, Section and Quarter Section (or nearest
reference point) of origin;

2. Date of Collection

3. Name of Collector

4. Type of habitat and any associated plants.

Any collected specimens should be forwarded to an expert on the group for verification (see list
at end of this Conservation Assessment).

MONITORING PROTOCOL

To conduct long-term monitoring programs, a permanent monitoring transect will need to be
developed (see Bess et al., 2004). Monitoring programs will naturally vary from site to site and
depend greatly on the resources available to conduct such programs. At a minimum, a long-term
monitoring program for Dorydiella kansana should involve the designation of at least one,
permanent monitoring transect per occupied site. Monitoring transects should pass through all
representative habitats within a site or management unit, with emphasis placed on areas with
dense concentrations of spikerushes and nutsedges. Canopy closure should vary along the
transect as much as is representative of the site being surveyed.

The monitoring transect should be of a length that it can be completed by one or two surveyors in
an hour or two. Survey methods can follow two types; direct observation and sweep net
sampling. For direct observation surveys, each eleocharis, Scleria or Rhynchospora plant along
the transect should be examined and the number of Dorydiella leafhoppers counted and their
location along the transect noted. For sweep net sampling, the transect should be of such a ength
that 100-200 sweeps can be easily taken along its length. The number of sweeps should be noted
and the sample placed into a labeled zip-loc bag and frozen. Sample can be stored on ice prior to
returning to the lab/freezer. All leafhoppers should be sorted from the detritus, counted and
preserved. Potential Dorydiella kansana specimens should then be segregated and counted.
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For both sampling regimes, information on the habitat characteristics should also be recorded,
such as frequency and cover of spikerushes and nutsedges, degree of canopy closure, amount of
exposed soil/rock/marl, dominant vegetation, soil moisture, etc. At a minimum; transect name,
location, date, time, temperature and cloud cover should be noted on each survey form and
sample. Information on plant phenology, species in bloom, canopy cover, invasive species,
predation, etc. is also useful. In the north, surveys should be conducted in late July or August,
when the adults are present. In the south, surveys may occur at any time during the growing
season, although exact timing of each adult brood will need to be assessed on a site by site basis.
Following these recommendations will give more accurate adult population estimates for the
next flight season. These surveys can provide a wealth of data for use in tracking long-term
trends in population size, phenology, distribution and response to management or restoration
activities such as fire.

RESEARCH PRIORITIES

To date, no research has been conducted on Dorydiella kansana regarding the impacts of
potential dispersal barriers such as cultivated fields, roads, thick brush, forest tracts, highways or
waterways on this species. Past research and personal observations have shown that this
leafhopper is sedentary and adults are slow to move. This has broad implications regarding their
ability to return to areas of recently managed or created habitat, when compared to other species
with which they co-occur. However, they are probably capable of moving at least a couple
hundred yards in the course of their adult lives, especially in tracts of contiguous habitat.
Determining the maximum distance that individuals will move between remnants and the proper
size, composition and location of dispersal corridors necessary for continued survival are key
areas of future research on this and other rare insect species. Although Panzer and associates
(1995, 1998) have conducted research on fire effects and recolonization rates on certain
grassland insects, much additional research on this (and many other) species is sorely needed.
Further research should address at least some of the following:

Optimal canopy cover,

Minimum patch size of habitat and foodplants,

Maximum adult travel distance between patches,

Percent cover and frequency of spikerushes and nutsedges necessary for long-term

survival,

Optimal density of associated vegetation,

Long and short-term fire effects and optimal fire regime,

7. Effectiveness of wetland creations and restorations as habitat for this and other rare
leafhoppers,

8. Effects of invasive plants (and efforts to control them) on spikerushes and nutsedges,
Dorydiella kansana and associated vegetation,

9. Potential negative effects of control efforts for agricultural pest leafhoppers on rare
leafhoppers such as Dorydiella, and

10. Effects of water level fluctuations in the Great Lakes on coastal populations of the

leafhopper, its foodplants and habitat(s).
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Additional Areas of Potential Dorydiella kansana Research
Additional areas of research center on developing optimal habitat restoration procedures and re-
introduction methodology for the leafhopper. It is also quite probable that there are undetected
populations of Dorydiella kansana in the central and southeastern United States. Regional and
state level efforts are needed to survey for (and protect) this and many other rare insect species.

Other Rare Species Associated with Dorydiella kansana
Historically, this leafhopper shared its habitat with an impressive collection of species, many of
which are now globally imperiled through loss of habitat and, in some cases, active
extermination programs. Imperiled vertebrate species with which the Kansan spikerush
leafhopper once shared its habitat include, the original human beings, American bison, Attwater's
prairie chicken, piping plover andoping crane. In addition to these somewhat more charismatic
megafuana, a large number of rare insects are also known to occur with Dorydiella kansana
(Bess, 2004; Blocker and Reed, 1976; Panzer et al., 1998). These include the swamp metalmark
butterfly (Calephelis mutica: G3), Geat Pains mole cricket (Gryllotalpa major: G2), Lake Huron
Locust (Trimerotropis huroniana: G1G2), Rattlesnake Master Borer Moth (Papaipema eryngii:
G1) and the Regal Fritillary (Speyeria idalia: G2).

In its northern fen habitats, this species occurs with the federally endangered Mitchell's satyr
leafhopper (Neonympha mitchellii: G2). Other globally or regionally rare butterflies include the
Powesheik skipper (Oarisma powesheik: G2), mustard white leafhopper (Pieris oleracea: G4),
mulberrywing skipper (Poanes massasoit: G4), regal fritillary (Speyeria idalia: G2G3), Dion
skipper (Euphyes dion: G3G4), broadwing skipper (Poanes viator: G3G4) and two spotted
skipper (Euphyes bimacula: G3G4).

The moth family Noctuidae is the most highly derived of the order Lepidoptera and one of the
largest and most diverse groups of organisms on earth, with well over 38, 000 species worldwide
(Poole, 1988). These moths have expanded into every imaginable niche and many have
developed highly elaborate behaviors and very specific microhabitat and foodplants
requirements. Therefore, it should come as no surprise that this group is especially important in
fens. Numerous boreal species reach the southern limits of their distribution in the fens of the
northern United States. These include Amathes opacifrons, Anomogyna dilucida, A. youngii,
Chortodes enervata, Chortodes inquinata, Chrysaspidea venusta, Hemipachnobia
monochromatea, Leucania multilinea, Metalepsis fishii, M. salicarum, Papaipema appassionata,
Polia atlantica, Sideridis congermana, Spartiniphaga includens, S. panatela and Xylena nupera.

More southern wetland and prairie associated species are also found in fens, including Amolita
roseola, Leucania linita, Luperina stipata, Machrochilo louisiana, Oligia obtusa, Papaipema
beeriana, P. cerina, P. lysimachiae, P. sciata, P. silphii, P. speciosissima, Pyrausta laticlavia, P.
tyralis and Spartiniphaga inops. Many of these species have not yet been assigned G-Ranks, but
are clearly G2-G4 species. Additional rare fen-associated insects include the tamarack locust
(Melanoplus punctulatus: G3), tamarack tree cricket (Oecanthus laricis: G2G3), Huron
leafhopper (Flexamia huroni: G1); toothpick grasshopper (Pseudopomala brachyptera: G5),
striped sedge locust (Stethophyma lineata: G5) and the graceful sedge locust (Stethophyma
gracile: G5). Despite often having high G-Ranks, many of these species are listed as S1 or S2
species in every state in which they occur (see NatureServe).
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In the barrens of southern Indiana and central Kentucky, most of the insects associated with
Dorydiella kansana have only recently begun to receive attention (Bess, 2004). While Blatchley
(1920) documented the grasshoppers in the early 1900's and a few people have gathered
information on leafhopper occurrences (e.g. Masters and Master, 1969), other insects have
remained largely ignored. Recently, however, surveys on the barrens of southern Indiana and
Kentucky have identified a very rich assortment of imperiled insect species, many of which are
more typical of habitats in the Great Plains and southern prairies (Bess, 1990; 1996; 2000).

Little (if any) inventory or research work has been undertaken on any of the above-mentioned
species, particularly with regards to their overall distribution, current viability and basic habitat
requirements. Many face the same threats to their prolonged existence as the Kansan spikerush
leafhopper, although each will have its own set of needs and responses to various environmental
changes, including restoration activities. Surveys of the insects fauna occurring in native
grassland and wetland remnants on Federal and State Forest lands is strongly recommended.
Information gathered from such studies could be used to develop more effective land
management programs, ultimately benefitting those species that require these habitats most.
Conservation and proper management of these habitats will provide on-going opportunities for
the study of our Nation's biological diversity.
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APPENDIX
LIST OF CONTACTS
INFORMATION REQUESTS

Kirk Larson, Hoosier National Forest, Bedford, Indiana office. Phone: (812) 277-3596
e-mail: kwlarson@fs.fed.us

James Bess, OTIS Enterprises, Wanatah, IN 46390. Phone (219) 733-2947. E-mail:
jabess@netnitco.net.

REVIEW REQUESTS
Kirk Larson, Hoosier National Forest, Bedford, Indiana office. Phone: (812) 277-3596
e-mail: kwlarson@fs.fed.us
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Figure 1. Adult and Immature Stages of the Kansan Spikerush Leafhopper (Dorydiella
kansana Beamer).
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Photographs of Various Stages of the Life Cycle of Dorydiella kansana Beamer (greatly

magnified).
Figure 1. Second instar nymph. Figure 3. Fifth instar nymph.
Figure 2. Fourth instar nymph . Figure 4. Adult.

(Reproduced from Delong, 1924)
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Figure 2. Known Distribution of the Kansan spikerush leathopper (Dorydiella kansana) in
the Eastern United States.

® = Known Occurrence of D. kansana 3 = Approximated State Occurrence
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