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ITINERARY

The founh annual fall field trip of the Kansas Academy of Science will begin from the
Kansas Geological Survey and proceed to the Baldwin woods portion of the Kansas
Ecological Reserves (KER) in south-central Douglas County, followed by a visit to the Baker
Wetlands on the southern edge of Lawrence (see Figure A).  Paricipants can then eat their sack
lunches in the area of the Geological and Biological surveys on West Campus.  After lunch, the
next stop is the Gcohydrological and Experimental Monitoring Site at the Robinson Tract
northeast of Lawrence.  Afterwards, most of the afternoon involves visits to various
educational and research locations in the 3 research natural areas of the KER tri-county tracts.
The field dip is being held in conjunction with the Annual Field Day of the Experimental and
Applied Ecology Program of The University of Kansas.  There will be an informal outdoor
supper held by the Program which the KAS participants are welcome to attend with a small
donation to defray the cost of the extra food.

The following is the itinerary for the field trip:

Mornin8

9:00
9:30-10:30

10:50-11:50

Lunchtime

12:00-12:50

Aftemcon

1:15-1:45
2:00-3:00
3:004:00
4:00-5:50

6:00

Leave from Kansas Geological Survey south parking lot (by core building)
Baldwin Woods
Baker Wetlands

Lunch around pond northwest of KGS (or inside KGS if raining)

Gcohydrologic Experinental Monitoring S ite (GEMS), Robinson Tract
Filch Natural History Reservation
Rcxkefeller Experimental Tract
Nelson Environmental S tudy Area
Optional. informal outdoor supper with the KU Division of Systematics and
Ecology
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INTRODUCTION

The fourth annual fall field trip of the Kansas Academy of Science is being held in
conjunction with the Annual Field Day of the Experimental and Applied Ecology Program at
The University of Kansas (KU).  The trip includes visits to the research natural areas of the
Kansas Ecological Reserves of KU and the Baker University Wetlands (Figure A).  The field
trip is a coordinated effort of several groups in different disciplines at KU and the Biology
Department of Baker University.

Habitats seen on the trip will include wetland, native tallgrass prairie, eastern deciduous
forest, and land in various stages of ecological succession.  Additionally, numerous ecological
and environmental research projects on these natural areas will be discussed.

Production of the field guide and organization of the trip has brought together people
from the Experimental and Applied Ecology Program, the Kansas Geological Survey, the
Kansas Biological Survey, Baker University, and different departments at KU that are
involved in research and education at the natural areas.  The efforts have spawned a renewed
recognition of the relationships of the biological communides to the interactions of climate,
soils, geology, and hydrology.

Authors of chapters on the biota of the natural areas were provided with simple
guidelines for developing their sections.  Identifications of organisms in the checklists were
often made to species.  However, in other instances subspecies or variety could be determined
but in other instances identifications were only made to genus or family.  For these reasons the
term "taxon" is frequently used to refer to the organism listed.  Authors were asked to either
provide author(ity) for each named species or to refer to a reference.  Where possible common
nanes were provided to make the lists more usable for a wider audience.  Species are presented
in the order most appropriate for the particular group.  "Alphabetical", "phylogenetic", or"customary" were used to describe this arrangement.  Authors were encouraged to provide

general eeological information where appropriate.  Occurrence data for species was taken to as
precise a location (tract) as possible.  Ecological and biological data included general
information on habitat and abundance.  Authors were also asked to identify any organisms (or
assembleges) that were rare in the region and then to characterize the biota in relation to
regional or continental distributions.

Chapters describing the biota of the natural areas provide a valuable baseline biotic
inventory.  It is hoped that, where appropriate, chapters of the guidebook will be refined and
expanded in the future to provide data sets of even greater significance.  Future plans include
development of additional inventories and a synthesis of these studies with other ecological and
environmental studies of the natural areas.

The editors wish to thank all contributors to the Guidebook for sharing their time and
expertise.  Special thanks go to Anna Kraxner, Kansas Geological Survey, for word
processing, and to Vicky C. Varner and Galen L. Pittman, KU Experimental and Applied
Ecology Program, for proof reading and miscellaneous tasks associated with the production of
this document.
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Figure A.  I,ocation of research natural areas in Douglas, Jefferson, and Leavenworth counties.

V



PAPT I.   ATMOSPHERIC AND GEOLOGIC ENVIRONMENT

Donald 0. Whittemore
Kansas Geological Survey,1930 Constant Ave., Lawrence, KS 66047

Climate of the  Douglas County Area

The climate of Douglas County and, therefore, of the natural areas, is humid
continental.  Both the temperature and precipitation maxima occur during the summer and the
minima during the winter.  The mean annual precipitation at I.awrence is 36.62 inches and the
mean annual temperature 55.2° F based on the records from 1857 to 1990 (Atmospheric
Science Library 1990).  The mean monthly temperatures range from 28.9° F in January to
79.0° F in July, while the mean monthly precipitation range is 1.14 inches in January to 5.09
inches in June (Table 1).

The climatic extremes are wide with minimum temperatures as low as less than -20° F
and maximum temperatures as high as above 110° F.  The lowest mean monthly temperature
was 5.0 for January, 1940, while the highest mean monthly value was 103.4° F for July,
1934.  The average difference between the daily maximum and minimum temperatures is about
18-200 F during the winter and 21-23° F during the rest of the year.  Months with no
measurable precipitation have occuned a few times during the winter and the summer.  The
highest mean monthly precipitation was 16.62 inches in June, 1965.  The wettest year was
1973 with 59.25 inches of precipitation, while the driest year was 1953 with 20.99 inches.

The changes in temperature and precipitation during the year are important to the
growing season and fluctuations in plant growth and water supplies.  The average date on
which the last killing frost in the spring cecurs at Lawrence is April 10 and the average date of
the first killing frost in the fall is October 23, giving a mean annual growing season of about
196 days (Cardwell and Flora 1942).  Killing frosts have occurred at appreciably later and
earlier times to substantially decrease or increase the length of the growing season to about 170
days to above 220 days, respectively.  Lake evaporation and potential evapotranspiration range
widely from lows during the cold winter months to a high in July.  The mean annual lake
evaporation for the Douglas County area is about 45 inches (I`odd 1970).  The average annual
potential evapotranspiration is approximately 32 inches IThe Geographical Review 1948),
which is less than the mean annual precipitation.  The typical soil-moisture budget for Douglas
County ranges from a surplus during the late winter through spring when the precipitation
exceeds the potential evapotranspiration and the soil is at field capacity, to a deficiency during
July and August when potential evapotranspiration exceeds the actual evaporation or soil-
moisture utilization (as estimated for Lawrence based on relationships at Manhattan, Kansas
described in Strahler and Strahler, 1973).

One of the greatest stresses on plant growth and water supplies is the occulTence of
droughts.  Although long periods of low precipitation generally reflect droughts well, the
inclusion of evapotranspiration data, which is related largely to temperature, improves the
indicator of the relative severity of droughts.  The Palmer Drought Index (PDD is a widely
used measure of wet and dry conditions (Palmer 1965).  It reflects antecedent soil moisture and
is based on the difference between actual and potential evapotranspiration.  The severest
extended droughts in Douglas County as indicated by PDI values for the period 1867-1989
occuITed during 1934-1939 and 1953-1956 (Atmospheric Science Library 1990).  All of the
mean monthly highs for temperature for June through September were set during the 1930's
drought.  The most extreme droughts other than those of the 1930's and 1950's were of
shorter duration, from mid-1963 to mid-1964, mid-1976 to mid-1977, and mid-1988 through
1989.  Droughts for the period from 1867-1930 were not as extreme or long as these since



1930.  Wet periods were generally longer and more severe than droughts from 1867 to 1930,
while droughts were longer and more severe than wet periods from 1930 to 1957.  In spite of
severe droughts in the 1960's to 1980's, the severity and length of wet spells were
approximately the sane as the droughts.  The severest wet spells since the 1950's drought
occurred in 1961,1973, the last half of 1977, and mid-1985 to mid-1987.  A more moderate
but extended wet shell was mid-1967 through much of 1969.

Table  I-1.   Mean monthly temperatures and precipitation for Lawrence
(Atmospheric Science  Library  1990)

28.9                             1.14
33.3                             1.30
43.7                         2.40
55.9                           3.30
65.3                          4.42
74.2                         5.09

79.0                        4.14
77.2                         4.12
69.2                        4.01
57.8                        2.90
43.6                          1.98
32.8                         1.46

Physiography of the Natural Areas

The Baldwin Woods tracts are in an upland, predominantly hilly area within the Osage
cuestas physiographic province Q]igure I-1).  The cuestas are fomed by stream dissection and
differential erosion of uplands underlain by limestone, sandstone, and shale (0`Connor 1960).
The steepest slopes are limestone and sandstone escarpments near the headwater areas of small
stream drainages.  The Baldwin Woods lie along the southern limit of the valley of the
Wakarusa and Kansas rivers.  The woodlands in the area are on the northward facing slopes
extending from the drainage divide between the Wakarusa and Kansas rivers to the north and
the Marais des Cygnes River to the south.  Elevations range from slightly greater than 1150 ft
at the comer of one tract very near the top of the ridge forming the drainage divide, to less than
950 ft along the northern boundary of one of the tracts (based on the U.S. Geological Survey
7.5 minute topographic quadrangle for Baldwin City).

The Tri-County area is also generally hilly and, although lying in the glaciated region of
Kansas, is essentially characterized as Osage cuestas affected by glaciation and glacial deposits
of loess and till Q=igure I-1).  The floodplain of the Kansas River lies on the southwestern and
southern strip of the Robinson Tract.  Part of the tracts form the northern valley wall rising
from the Kansas River floodplain.  The tracts north of the Kansas River extend over a larger
area than the Baldwin Woods and comprise primarily both hillslopes and more gentle
topography of the remaining upland prairie along ridge tops.  The elevations range from less
than 840 ft in the Robinson Tract along the northern edge of the Kansas River floodplain to
greater than 1090 ft on the hilltops of the Nelson Environmental Study Area (USGS Midland
topographic quadrangle).  The steepest slopes are generally wooded.

The Baker University Wetlands is a wetland prairie/marsh lying in the floodplain of the
Wakanlsa River.  The physiographic lceation is along the southern border of the glaciated
region q]igure I-1).  The Wakarusa River channel meanders along the southern part of the
wetlands.  Most of the wetland area is nearly flat and generally lies within the elevation range
of 821 -814 ft (estimated from the USGS Lawrence East topographic quadrangle.  The channel
wall of the Wakarusa River is steep in comparison, dropping from about 820 ft to about 800 ft
(the approximate elevation of the river water at low stage) within 100 ft of areal distance.
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Generalized physiographic map of Kansas

i``1.?!i;S'=t`;i;:,_-`
•.Q5;,\`1,

i,``,'Z`-TS#.<`:_.;,,f` .̀¥,,?-,`,:;i-,`,`:-;rz`i^^.:.:...,:.:',.,r:`'I:,:u;.:h:>-.>,,r,^``.\^',J !̂tmu{,uc.  . ..:;,::':.`;<v-`  .;.:.:::>..,•rsNlxcTO. X^unLL, HIHAtl^, a,N

ZTZ\--  , \\ 1;,'``,

•-:,;'!:,: ::`;.:i:,,`r-,_`,
i`,;':`,¥:'+,`,Ii,=, .I,   `\      ,,IA__,\'

fo;,`,}:::::Ti'':`'>.-<' I

+,\
;:i:;1:;;i:,i;il:,,;:,

I,,t`:,:`;-,` qu,(,:{-:`L\-1='<,,,

::;;;`j:ii,,~,`,a:,;_;:,-:-,
t¥„J.`',`=,::,

-̀:i;i£.A.!T:.><.<>'`•.i.:,'::

':i.::;::^^':1`'....`.:

IrTcl'|LL    ,    ,V.+,,`.<:.:^>L>:>uH9,LH,_,

;#1
t'++I+ roTt,++++Y^+Or+i+`+`g ^TOKluuNse(+|nM* ueSH

^VM;:;?,,,,.i.;:,`,,,.;!

|,,,con    Ill,,
Y-Oltn "^,.Oorn

`,`.1`;:-;:i;:i::;-::,¥

;;::.;i;i;:i;,;,it,;`,`f\r;,T.If!

};,`
I,i,,€(:,<'-`,:```,`

Ear 'T.i:,.::`:;::^j:<:::':.;.::^i.;<,A-''"..I:`TJ
::se;`?'..;::I:;:::;:

:.:;':':v:.I,A,•.,:;.O:I.'.::.-::.r:..`..`::s^:Nf- ++++DIcn,sO.+ DO      I.L§¥;Sv>tee,  .'¢v.

;<il;;.i:'`t!.(i.<
' - -,\ ,,;`<,,.:,,.`s:,'`S#,:,`:`i, '.,,-;.,--ii-=± -,'`,<L >*a,0

`  -#%  ;`.i-,.%',

• .'  , :,€,,'
.'  :.:^I.`^`.

;%

` , } -`a,i.
%  ```:+  i#   i`z<.:..',

'  .  ro"   ,`I."x

\\ ¥,TON-< A  .  .

•;?:j.1,::,:iy-',I,`,,`,
;;.;,;:;;,,;.;;,::i,?;-:.;,`!;T..f `.;;:`,;,;:`:`;'r'.'.t:=`,:..

'`,,',\```,`<`,:

:;`:;1f.1`,``,`•51!.,,``,`,,,

\do>',\,\'`pe,-,`,\I

•7..`,;``:`:i;iDCEW^M,.<,J\

^ ,, }^'  ` cm,,tso,^,::.s  .  :•l,^|YI,.•,.,.•, +I+++++'++
I         ,`,,

<,   „^,ro,O -  .  .I '.'jc: , cusC          ,+-,:«*+++

#

lz->

<y`<.':,,:`:,:::,I,<``I,Q,in--,`.`'`,;``-;`r``),
•:,i::`;`z:`2``,:i <,:`:;,I"-. ..' 3'' `-

;(1;;EL1ImIT
kEro     \,\•;::,:,;.;:,;.;`;:;i.;.;

4.

+
rmon          1++++++.++++`,uT||,++cO,lJY+-

S\
f,

-,`   =`,,I
.```.`\'\.-,,`,,,\`'

quNIll........•....,`,,..,.

.i+-:a

:#:.;:i
:;:;;;,`:,i:..;,;,::.i:,5i;,::,:,:,I,',.,

`E^`9,I
``,`,`.`

1\,,,\
f:-;i

1'0,A

`:,,i`,`:`?:::::c:,-,\\Frty)

\',,,`')```1;

``+:1iH.

•:    .:.:.se:qu.

lLsO

:, , , i,.-I •;::,`)ill:,.I..;.--'i-1,-`,I_ •i:se,'. i
ae2,*`/cfu`"€i:.<D

i:;:i,::,;;i;i:i`i
`,s;:::::ji,i,:,;i:;i:`i;``.

:1,` ==:====- .,.

` ..  .. .` ,` ..:.:.:.:.:.:,`\`,`.`.`.,`,.\`,`.`.:::::::::::,`,`,`.`.`.

•`,,., .,

+++ +',;+.y? +\

I_--a;:`'`S---iCON^NCNE-_-.-

n,,tlr_-_-_.

.--------I-`+_--_--I........J^i;-...:::::

HIGH  PLAINS

SMOKY  HILLS

AF`KANSAS  BIVEB  LOWLANDS

WELLINGTON-MC PHEF`SON  lowLANDS

GLACIATED  BEGI0N

OSAGE  CUESTAS

FllNT  llllLS  UPLANDS

F`ED  HILLS

OZARl{  PLATEAU

CHEaot<EE  LowLANDS

CHAUTAuOUA  HILLS
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Geology and Soils of the Natural Area Region

Bedrock

The exposed and near surface bedrock in the areas of the Kansas Ecological Reserves
(KER) is in the Upper Pennsylvanian Series.  It consists of primarily limestones and shales in
the Shawnee Group and predominantly shales and sandstones in the Douglas Group in the
lower half of the Virgilian Stage, and chiefly limestones and shales in the Lansing Group in the
top of the Missourian Stage.  The sediments were deposited in cyclic sequences as a result of
transgressions and regressions of shallow seas.  The cycles comprise marine shales and
limestones alternating with nonmarine beds including the sandstones.  The rocks dip westward
to northwestward about 20 ft per mile (O'Connor, 1960).  Faulting during Pennsylvanian time,
especially in southern Douglas County, resulted in erosion of some units and greater deposition
of others thereby locally altering the thickness of selected rock units.  Submarine slides and
differential compaction also affected the thicknesses.  Parts of two erosional valleys in the
Upper Permsylvanian rocks in Douglas County are filled with sandstones that vary greatly in
thickness and character depending on proximity to the center of the channels.  The stratigraphic
section shown in Figure I-2 includes only the uppermost bedrock outcropping in the KER area
and the lowermost units exposed in Douglas County and not the upper part of the Shawnee
Group.  The following descriptions are based largely on O'Connor (1960) with modifications
for revised stratigraphic nomenclature in Zeller (1968).  More emphasis is placed on those units
that are of interest in the natural areas.

The thickness of the Oread Limestone averages about 60 ft in Douglas County.  It
consists of two massive limestone members, the Plattsmouth and Toronto limestones, and two
thinner limestones, the Kereford and Leavenworth members.  Natural exposures of the
Kereford are uncommon because it is relatively thin (2.5-9 ft thick) and contains calcareous
shale beds. The Toronto Limestone and especially the Plattsmouth Limestone form outcrop
scarps and average 10 and 18 ft in thickness, respectively.  The Plattsmouth is the thickest and
most extensively quarried of the limestones in Douglas County.  It is light-gray to nearly white,
wavy bedded, and includes scattered chert nodules near the middle of the unit.  The Toronto
Limestone is light gray and massive when fresh, but becomes light to deep yellow brown and
slabby upon weathering.  Chert nodules are scattered in the upper part of the Toronto.  The
usual thickness range for the Leavenworth Limestone Member is 0.8-2 ft.  Fossils in the
limestone units include fusulinids. crinoids, bryozoans, corals, brachiopods, mollusks, and
algae.  The Heumader Shale, Heebner Shale, and Snyderville Shale members commonly have
thicknesses of 24, 5-8, and 10-15 ft, respectively, although they may be locally substantially
thinner or thicker.  Some of the beds within the shales are unfossiliferous while others may
contain brachiopod, mollusk, and conodont fossils.

The Lawrence Formation is commonly 140-180 ft thick.  It is predominantly shale to
silty and sandy shale in most of Douglas County, but includes the Ireland Sandstone Member
in the southern part of the county.  The upper part of the formation is usually shaley and
contains two thin coal beds, the Upper and Lower Williamsburg coals.  The lower of the coals
was mined during the past.  A discontinuous limestone, the Amazonia Limestone Member may
be present below the upper shale.  The nonmarine Ireland Sandstone ranges up to 150 ft thick
and fills a west-southwest-trending erosional valley cut into the underlying Stranger
Formation.  The northern border of the valley was located just north of the Baldwin Woods.
The Sandstone consists of very fine to medium sized quartz grains with a small amount of
mica, pyrite, and clay minerals.  The Robbins Shale Member is in the lower Lawrence
Formation and is eroded and overlapped by the Ireland Sandstone.  The thin Haskell Limestone
Member is at the base of the Lawrence Formation.  The Kansas Geological Survey buildings
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are on the Lawrence Formation.  Plant fossils found in the shale are on display in the entrance
of Moore Hall.

The Stranger Formation comprises 4 members in Douglas County, the Vinland Shale,
Westphalia Limestone, Tonganoxie Sandstone, and Weston Shale.  The Vinland Shale consists
of about 6 to 25 ft of chiefly marine clayey to sandy shale and calcite-cemented sandstone.  It
contains a persistent fossil zone of pelecypods.  The Westphalia Limestone is only about 1.5 ft
thick, is carbonaceous, and contains ostracod and tiny gastropod fossils and carbonized plant
fragments.  The nonmarine Tonganoxie Sandstone occupies an erosional valley cut into the
Weston Shale Member and underlying Stanton Limestone.  The ancient valley is 14 to 20 miles
wide and trends in a northeasterly direction across Douglas County into southwestern
Leavenworth County.  The KER tracts north of the Kansas River he on the northern edge of
the valley, Lawrence approximately overlies the center of the valley. and the Baldwin Woods is
south of the valley.  The Tonganoxie Sandstone Member is chiefly composed of fine to very
fine quartz grains slightly cemented with calcite and ranges up to 120 ft thick.  Silty and shaley
beds in the sandstone contain much mica.  Thin coal beds are found in some parts of the
Tonganoxie; the Blue Mound coal was mined in the past.  The Weston Shale Member is a gray-
blue and gray marine shale that weathers to mottled olive and gray or tan.  It is slightly more
than 100 ft thick where post-erosional channels have not cut into the shale.  The Weston
contains ironstone concretions that weather to a yellowish brown to reddish brown color.  The
concretions become larger and more numerous with depth.

The Lansing Group dces not outcrop in the natural areas but exists in the subsurface.  It
consists of two limestone formations, the Stanton and Plattsburg limestones, separated by a
shale formation, the Vilas Shale.  The Stanton Limestone is about 44 ft thick and includes 3
1inestone members.  The South Bend Limestone Member has a thickness of 1-4 ft, the Stoner
Limestone Member a thickness of 15-17 ft, and the Captain Geek Limestone Member a
thickness of 6-7 ft.  The two shale members separating the limestone members are the Rock
Lake Shale and the Eudora Shale which commonly have thicknesses of about 10-15 ft and 7 ft,
respectively.  The Rock Lake Shale consists of both shale and marine sandstone.  The Vilas
Shale ranges from less than 10 ft up to 26 ft in thickness.  The upper part is mainly silty shale
and the middle and lower parts are chiefly sandy micaceous shale or silly sandstone.  The
underlying Plattsburg Limestone is about 13-32 ft in the subsurface and consists of 3 members:
Spring Hill Limestone, Hickory Creek Shale, and Merriam Limestone.  The Spring mll
Limestone Member comprises most of the unit. with a thickness of up to 22 ft.

Deposits of fluvial, lacusulne, eolian, and glacial sediments cover the bedrock in many
areas of Douglas southeastern Jefferson, and southwestern Leavenworth counties.  The fluvial
deposits range widely in age, from glacial stages to the Recent Stage, and fill erosional valleys
including the Kansas River and Walcarusa River floodplain and telTace areas.  Glacial till and
lcess cover bedrock in some upland areas.  The following descriptions of the deposits are from
O'Connor (1960) and Zieller (1968).

Fluvial sediments in the floodplain areas of the Kansas and Wckarusa rivers and their
tributaries range from clays to silts to sands and gravels.  Recent alluvium covers somewhat
more than half of the Kansas River floodplain, but only minor parts of the floodplains of the
Wakarusa River and tributary streams.  The alluvium is chiefly silt and sand with some clay
similar to that presently carried by the rivers and occupies the lowest level of the floodplain in
an irregularly shaped area on each side of the present river channel.  Older terrace deposits
comprise higher levels of the Kansas River floodplain and most of the floodplain areas of the
Wakamsa River and tributaries.  The sediments range from gravels deposited in the deep
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from river channel sands to silts and clays in overbank deposits and meander cutoff fin.  The
terraces in the floodplain areas were deposited during the retreat of the glaciers at the end of the
Wisconsinan and Illinoisan glacial stages.  Nearly all of Baker Wetlands is underlain by fluvial
sediments of the Wisconsinan Stage.  The elevation above the present river or stream surface
and the erosional dissection of the terraces increases with increasing age of the stage.
Remnants of fluvial sediments deposited as glacial outwash and valley fill during the Kansan
Stage are also present along the edges of the Kansas River floodplain and on lower slopes of
the valley walls of the Kansas and Wakarusa river valleys.

Deposits of glacial till cover portions of uplands in the Tri-County area of the KER,
representing the southern advance of glacial ice during the Kansan Stage.  The till is
unstratified and unsorted and constitutes varying mixtures of clay, silt, sand, and gravel.
Small deposits of stratified sand and gravel occur locally in some of the high upland tills.
Chert gravels containing sparse erratics are present at several lceations east and south of
Lawrence and in the Eudora area.  The leached and oxidized condition of the gravels and their
stratigraphic position relative to Kansan deposits indicate that they are pre-Kansan.  Thin layers
of eolian silt (loess) were deposited over uplands and terraces during Pleistocene time.  Much
of the loess in Douglas County is probably of Wisconsinan age.  The thickest loess deposits
are located along bluffs of the Kansas RIver valley and range up to 5-10 ft thick at some
locations.

SQiLs

Most of the fouowing summary of the soils was extracted from information in the Soil
Survey of Douglas County  (Dickey et al. 1977a), one of the county soil series produced by
the Soil Conservation Service.  The reports for soils in Jefferson County (Dickey et al. 1977b)
and Leavenworth County (Zavesky and Boatright 1977) indicate that the soils in the pordons of
the Tri-County Area of the KER in these two counties are similar to those in Douglas County.
The general soil map for Douglas County in Dickey et al. (1977) includes 5 different soft
associations.  Each soil association correlates well with the  major bedrock groups, glacial-
fluvial deposits, Recent alluvium, and glacial till mapped in O'Connor (1960).

The Martin-Sogn-Vinland association comprises "deep, moderately well drained, gently
sloping to strongly sloping soils and shallow, sloping to moderately steep, somewhat
excessively drained soils on uplands" according to Dickey et al. (1977a).  The pattern of soils
in this association is shown in Figure I-3.  All of the tracts of the Tri-County area, and small
areas in the southern portions of the Wall Woods and Breidenthal Biological Reserve are
typified by this association.  The soils formed mainly from the weathering products of
interbedded limestones and shales of the Shawnee Group.  The Martin soils are the deepest
major soils of the association and occur mainly on the lower parts of the slopes and in the small
drainages dissecting the hills.  Sogn soils fomi on the limestones and thus, tend to be shallow
and occur on moderate to steep slopes.  The Vinland soils also are generally shallow, but are
derived from the weathering of shales.  The minor Oska soils are moderately deep, well
drained, and occur on the limestones and shales generally along the more moderate slopes near
the tops of hills.  The minor Woodson soils are deep, somewhat poorly drained, and form on
broad ridgetops where loess may be present.

The Sibleyville-Mardn-Woodson association occurs mainly in the areas of exposed
Douglas Group shales and sandstones.  The association consists of "moderately deep, well
drained, sloping to strongly sloping soils and deep, moderately well drained and somewhat
poorly drained, nearly level to strongly sloping soils on uplands" (Dickey et al.  1977a).  Most
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Figure I-3.  Patterns of soils in Martin-Sogn-Vinland association @ickey et al. 1977a).

Figure I-4.  Patterns of soils in Wabash-Kennebec-Reading association (Dickey et al. 1977a).
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of the Baldwin Woods area includes this association.  Sibleyviue soils are moderately deep,
weu drained, and generally occur on side slopes of hills.  Their countexpart in Figure I-3 would
be the Sogn-Vinland soils.  In the Baldwin Woods area, Basehor soils also occur on slopes in
this position.  The Basehor soils are shallow, well drained soils that formed from fine-grained
sandstone.  The Martin and Woodson soils are described above and occur in the same relative
positions as in Figure I-3.  Minor Pawnee soils are present in somewhat the same relative
position as the Oska soil in Figure I-3 as well as on ridgetops.

The Wabash-Kennebec-Reading association formed chiefly over fluvial sediments
deposited during the Wisconsinan Stage of glaciation, but also includes areas of fluvial
deposits of nlinoisan age.  This assceiation comprises "deep, nearly level, well drained to very
poorly drained soils on bottom lands" of flood plains and terraces of the rivers and larger
streams (Dickey et al. 1977a).  Essentially all of the soils in the Baker University Wetlands and
the southwestern and southern parts of the Robinson Tract are included in this association.
Figure I-4 shows the pattern of the major soils in the association.  The Wabash soils occur in
backwater areas on high bottoms and low terraces adjacent to the bottom of the valley walls of
the floodplain.  The silty clay nature of the soils reflects the overbank type of fluvial deposits
and results in poor to very poor drainage.  The soil in the northern two-thirds of the Baker
University Wetlands is Wabash silty clay.  The Kennebec soils are on the first bottoms adjacent
to streams and are subject to common flooding.  The silt loam and silty clay loam that
constitutes these soils reflects the coarser-grained character of the sediments deposited on the
floodplaln near the streans in comparison with those on the higher bottoms and low terraces
where the Wabash soils occur.  Kennebec silt loam is present in strips adjacent to the Wakarusa
River channel.  Thus, the Kennebec soils are well to moderately well drained.  Both Kennebec
and Wabash soils cover the strip of the Robinson Tract in the Kansas River floodplain.  The
Reading soils formed on high bottoms and terraces.  The soils are weu drained and consist of
silt loam and silty clay loam.  Reading silt loam occurs in the southern part of the Wetlands as a
wide band just north of and paralleling the Wakamsa River and to the south of the Wakanisa
River within the area between the meander that encroaches farthest into the Wetlands.

Soils of the Eudora-Kimo association are on the Recent alluvial sediments of the lower
levels of the Kansas River floodplain.  The association includes "deep, nearly level to gently
undulating, well drained and somewhat poorly drained soils on bottom lands" (Dickey et al.
1977a).  Eudora soils occur in the higher areas of the gently undulating flood plain of the
Kansas River but below the higher Wisconsinan terrace deposits.  They are weu drained silt
loam.  Kimo soils are nearly level and are located in low areas of the Kansas River floodplain
where finer surface sediments have accumulated.  Thus, the surface layer of the Kimo soils
consists of silty clay loam to silty clay and the soils are somewhat poorly drained.

The Pawnee-Woodson-Morrill asscoiation formed on the thicker deposits of glacial till
deposited during the Kansas Stage of glaciation, and also are present on some glaciofluvial and
old alluvial clayey sediment.  The assceiation is in locations with broad and moderately wide
ridgetops and long, sloping side slopes such as occur in parts of the Lawrence area and from
Eudora to the south for about 7 miles.  "Deep, nearly level to strongly sloping, well drained to
somewhat poorly drained soils on uplands" comprise the association (Dickey et al„ 1977).
Pawnee soils are well drained and occur on hill sides that are have gentle to moderate slopes,
but can also be on ridgetops where Wcodson soils are not locally present.  Woodson soils
form on broad ridgetops where loess may be present and are deep and somewhat poorly
drained.  Morrill soils occur on moderately to strongly sloping sides of hills below Pawnee and
Woodson soils and are well drained.  The Thurrnan complex that covers most of the sloping
area of the Robinson Tract is a group of minor soils in the Pawnee-Woodson-Morrill
association.  Thurman soils range from loamy fine sand to sandy loam to clay loan, reflecting
the composition of the glaciofluvial sediments on which they formed.
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Hydrogeology of the  Natural Areas

Baldwin  Woods

Most of the Baldwin Woods is underlain by shales and sandstones of the Douglas
Group Q]igures I-2 and I-5).  The Toronto Limestone Member of the Oread Limestone ovedies
the top of the Lawrence Formation in the southwest and northwest comers of the Breidenthal
Biological Reserve and the extreme southeast comer of the Wall Woods.  The base of the
Toronto is estimated at an elevation of 1100 ft based on the geolotic map of O'Connor (1960)
and the U.S. Gcological Survey topographic map for the area.  The quarries just to the south of
the Breidenthal Biological Reserve and to the north of the Wall Woods removed blocks of the
Toronto Limestone.  The water present in the quany pits occurs because the underlying shale
of the top of the Lawrence Fomiation is relatively impermeable.  There is a possibhity that
moist soils could exist at the base of the Toronto Limestone as a result of small amounts
subsurface flow through fractures in the limestone above the underlying shale.

The Ireland Sandstone Member of the Lawrence Formation is an important aquifer in
southern Douglas county (O'Connor, 1960).  The aquifer yields small to moderate quantities of
water to wells (usually 5-50 gpm, but up to 100 gpm possible in some areas).  Baldwin City
obtains municipal water supplies from the heland Sandstone.  The ground-water is unconfined
(water-table conditions) in the outcrop areas of the Ireland Sandstone such as at the Baldwin
woods.  At the Baldwin City well field, the base of the Ireland Sandstone rests on the Weston
Shale Member in the lower part of the Stranger Formation.  However, the Ireland Sandstone is
thinner and finer grained at the Baldwin woods than at the location of the Baldwin City wells
because the Woods lie farther from the center of the ancient Ireland valley.  The geologic map
Q]igure I-5) drawn using the 7.5 minute topographic quadrangle for Baldwin City and the
geologic map in O'Connor (1960) indicates that the heland overlies the upper part of the
Stranger Formation in the Baldwin Woods area.

Springs and seeps could be expected to occur at the base of the Ireland where it overlies
shale such as the Robbins Shale Member of the Lawrence Formation or shales of the
underlying Stranger Formation.  The springs and seeps would be expected to vary appreciably
in flow dependent on the amount of antecedent recharge.  During and just after wet periods
flows would be appreciably greater than during droughts.  Springs or seeps at the base of the
heland could be a major contributor to maintenance of water during dry periods to the very
small pond in the eastern pordon of the Breidenthal Biological Reserve.  A band of moist soils
along the outcrop base of the Ireland Sandstone could exist which might affect the distribution
of floral and faunal species in the Baldwin Woods.  The elevation of the base of the heland
based on the geologic and topographic maps is estimated as 970 ft.  The quality of water in the
sandstone is probably similar to that for a well lceated about 0.2 mile to the west of the western
comer of the Wall Woods ITable I-2).  The water is very hard as a result of the solution of
carbonate minerals, but otherwise would be considered good for domestic use.

The Stranger Formation found farther down the hillslopes in the Breidenthal Biological
Reserve, Rice Woodland, and Boyd Woods is predominantly sandy shale to shale.  Very small
amounts of ground water could be possibly obtained from thin sandstone beds in the Vinland
Shale Member, but no thick sandstones of the Tonganoxie Sandstone Member should be
present because the ancient Tonganoxie valley lay appreciably to the north and northwest of the
Baldwin Woods.  Thus, the lower part of the Stranger Formation at the Woods is the Weston
Shale Member.  Weston Shale outcrops in the extreme northeast comer of the Breidenthal
Biological Reserve, the north{entral portion of the Rice Woodland, and the northwest part of
the Boyd Woods.  The elevation of the top of the Weston Shale is estimated as 950 ft.  If the
Vinland Shale is sandy in the area, there is a possibility that another moist band of soils could
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Figure I-5.  Preliminary geologic map for the Baldwin woods area.  The map was produced using the U.S. Geological 7.5 minute
topographic quadrangle for Baldwin City and estimates of elevations for stratigraphic boundaries in O'Connor ( 1960).



occur along the slopes just below this elevation.  Recent colluvium and alluvium and
Wiscousinan fluvial deposits are present in a narrow band along the tributary to Coal dsek in
the Breidenthal Biological Reserve.  Ground-water flow could continue to occur in these
deposits during periods of no stream flow to help maintain subsurface soil moisture along the
ributary channel.

Baker Wetlands

The Baker University Wetlands is on Wiscousinan fluvial sediments undedying the
Wakanisa River floodplain.  Some lllinoisan fluvial deposits could also fomi part of the
alluvium under the Wetlands.  Based on logs of test holes and wells in the Walcamsa River
valley south of I.awrence (O'Connor 1960), the maximum depth of the alluvial sediments
below the Wetlands and above the bedrock is probably 65-70 ft.  The expected character of the
sediments would be clay to sflty clay to sandy clay in the upper 30 ft, to sandy clay and silt
from 30 to 50 ft depth, to silly sand from 50-55 ft, with the last 5-10 ft silty sand or silty sand
and gravel.  The sedinents differ markedly from those underlying the Kansas River floodplain,
where much greater thicknesses of sands and gravels are present.  A cross section Figure Ire)
from O'Cormor ( 1960) that crosses the Wakarusa valley two miles west of the Baker Wetlands
shows the shape and character of the bedrock valley in comparison with that of the Kansas
River valley to the north.

Moderate amounts of ground water could be obtained from wens screened in the basal
sands and gravels underlying the Wetlands.  However, the presence of silt and very fine sand
and the thin zone of the basal sands and gravels (1-7 ft) mean that wells drilled into the aquifer
are difficult to screen and develop.  The quality of water in the sediments underlying the area
would probal]ly be similar to that for weu water listed in Table I-2 for the Wakarusa River
floodplain.  The nitrate concentration for the well water in the table is relatively high indicating
local contamination.  Nitrate concentrations in the basal sands and gravels underlying the
Wetlands would be expected to be substantially lower. but the chloride content could be higher
as a result  of the intrusion of saline water from the underlying Stranger Formation.  The clayey
nature of most of the sediments under the Wetlands indicates that there would be only slow
hydraulic communication between the surface and the basal unit.  The clayey sedinents under
the soils would also help to perch surface water to maintain the wetland character of the area.

Plobinson Tract

The Robinson Tract extends from the northern part of the Kansas RIver floodplain to
partway up the valley wall.  The valley wall in the vicinity has relatively moderate slopes in
comparison with other portions of the Kansas River valley.  Based on a test hole in the square
portion of non-reserve land on the east side of the Robinson tract, the slopes in the tract above
the floodplain are underlain by Kansas 8laciofluvial deposits (O'Connor 1960).  The test hole
was near the junction of the road to the home and the north-south county road in the NE 1/4 of
the SE 1/4 of Sec. 8, based on its lcx=ation on Plate 1 in O'Connor (1960) and land surface
elevation of 894 ft.  Clay to sandy clay extends from the surface to 23 ft, clay and very fine
sand from 23 to 52 ft, coarse sand and fine gravel at 52-58 ft, and fine to medium gravel at 58-
62.5 ft, which rest on a limestone that could be the Haskell Limestone Member at the base of
the Lawrence Formation.  The base of the fluvial deposits is at an elevation of about 832 ft at
this location, about the same elevation as the break in slope at the edge of the floodplain.  A
well screened in the 10 ft of basal sands and gravels at the location of the test hole could be
expected to yield moderate amounts of water if the water level in the sediments were at least
several feet above the top of the sands and gravels.  Such a water level might occur there but
probably would fluctuate appreciably from severe wet to severe dry periods.
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figure in comparison with the Wckarusa River valley on the left (south).



Table  I-2.   Chemical composition of ground waters from different geologic strata
representative of units underlvina the natural areas.

Concentration units are in mg/L.  Nitrate concentrations greater than 10 mgdy probably represent contamination
from the surface.  Concentrations for dissolved Sr, P04, Fe, and Mn in the water sample from the Robinson
Tract well 12-20-8ddd were 0.44, 0.25. 0.018, and 0.028 mg4. respectively. the field pH was 6.7 units and the
specific conductance 721 uS (umho/cm).  Values for the fluvial deposits underlying the Kansas River floodplain
(the KER water-supply well in the Robinson Tract) are from D. Whittemore (unpublished), the others are from
O'Connor (1960).  Irocation is given as township S. range E. section, large to small quarters.

Leation                       14-19-15db             14-20-29da                  13-19-12aad                    12-20-8ddd              13-19-18dd

Ireland                        Tonganoxie
Ond                     S andstone                 S andstone

Geologic souroe       Limestone             Member                     Member

Type area                   upland

Well type                  dng

Depth, ft                        28.7

T.D.Sa                            515

Total hardnessb         305

Si02

Ca

Mg

Na+K

K

HC03

S04

CI

F

N03

2.6

63

36

80

417

32

43

0.2

53

Wakarun R.
upland                         valley

drilled

92

560

332

13

95

23

86

495

83

17

0.3

1.1

drilled

78-127

2,980

384

9.6

103

31

1 .020

434

58

1,540

0.3

4.9

Wiseonsinan         Wisconsinan
fluvial                     fluvial
deposits                  deposits

Kansas R,              Wakarusa R.
floodplain              floodp lain

drilled                      dug. drilled

37

318

218

5.2

71

10

27

a. Total dissolved solids; b. Total hardness as mg/I Cac03; c. Na concentration

The south and southwest portions of the Robinson Tract lie on upper terraces of the
flcodplain of the Kansas River.  A test hole was drilled by the KGS and USGS in 1971 at the
extreme southeast comer of the Robinson Tract (100 ft west and 50 ft north of the center of the
intersection) where the land surface elevation is 828 ft.  A total of 73 ft of Wisconsinan fluvial
deposits were drilled before encountering gray shale of the Stranger Formation.  Clayey
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sediments extend from the soil to a depth of 24 ft, fine to medium-grained sand at 24-28 ft,
clay at 28-38 ft (with sand streaks 34-38 ft), sand and fine to medium gravel at 38-58 ft, fine to
mmedium gravel at 58-64 ft, and fine to coarse gravel in the bottom 9 ft.  The zone containing
gravel from a depth of 38-73 ft is the main pordon of the aquifer.  Other wells drilled more
recently in the area have encountered bedrock at a depth of about 70-71 fu  The deepest part of
the bedrock channel underlying the Kansas River floodplain in the Lawrence area is just to the
southwest of the southern part of the Robinson Tract based on the cross section shown in
Figure Ire.  The bottom of the bedrock channel is only several feet deeper than at the
southeastern comer of the Tract, indicating that the deep ancient channel of the river was
against the northern part of the valley.  Figure Ire shows the broader extent and coarser nature
of fluvial sediments in the Kansas River valley in comparison with the Wakanisa River valley.

The bedrock underlying the alluvium is a silty sandstone in the upper portion of the
Tonganoxie Sandstone Member of the Stranger Formation.  Field measurements of specific
conduetance during a pumping test using the KER supply well in the southeastern comer of the
Robinson Tract showed very little increase, indicating that significant amounts of saline water
that could be present in the deeper parts of the Tonganoxie Sandstone at this location are not
being drawn up.  Ground-water flow from the uplands may be slower through the shales and
limestones than through the top of the Tonganoxie laterally to the wall of the subsurface
bedrock valley resulting in the flushing of saline water from the top of the Tonganoxie
Sandstone.

The sands and gravels of the alluvial aquifer of the Kansas River in the Lawrence area
provide large quantities of water for municipal, industrial, and irrigation use.  Yields of large
capacity wells are generally in the 500-1,000 gpm range.  The KER water-supply well drilled
in 1976 pumps water at a rate of about 100 gpm to the experimental pond facility at the Nelson
Environmental Study Area.  The chemical composition of the well water on October 23, 1990
is listed in Table I-2.  The water is very hard, but would be considered very good for domestic
and agricultural purposes.  The nitrate concentration is high enough that some local
contamination of the aquifer is suspected such as from human or animal waste, fertilizer, or
oxidation of soil organic matter from fami disturbance of soils.  Monitoring wells of the
Gcohydrologic Experimental and Monitoring Site (GEMS) of the Kansas Geological Survey
are lceated in the vicinity of the supply well.  Additional information on the GEMS studies are
in Part H of this field guide.

Tri-Countv Area

The subsurface material of the Fitch Natural History Reservation(FNm), Rockefeller
Experimental Tract, and the Nelson Environmental Study Area (NESA) consists of glacial till
and loess on the broad to narrow ridgetops, shales and limestones of the Oread Limestone
along the upper hillslopes, primarily shales of the Lawrence Formation along the lower parts of
the slopes, and glaciofluvial deposits at the base of the slopes along the stream drainages.
None of these materials within the Tri-County area is capable of yielding more than a few gpm
to a conventional shallow well.

The most probable source of water for a well drilled on the ridgetops within the natural
areas would be from within fractures, joints, and bedding planes of the Plattsmouth Limestone
Member of the Oread Limestone.  The log of a test hole drilled April 26, 1971 (Fable I-3) in the
northwest part of the NESA indicates that the Plattsmouth Limestone is 17 ft thick and
somewhat weathered.  The depth to water in the test hole on May 13,1971 was 13.4 ft below
the surface, a level just above the top of the Plattsmouth.  The water level for this location
could be expected to decline markedly during dry spells because ground-water flow to seeps
and springs along the hillslopes and slow flow to underlying units would drain the limestone

15



without substantial recharge.  The Palmer Drought Index for Lawrence in April-May, 1971
was approximately -1 (Atmospheric Science Laboratory 1990), a value near the average
climatic conditions.  Thus, the depth to water at the test hole location could be expected to be
greater during appreciably wetter periods and lower during droughts.  The test hole was drilled
on a relatively narrow ridgetop in the natural areas.  If a well were drilled in the broader and
somewhat higher portions of the ridgetops in the central portion of the NESA, the water level
would probably not drop as much into the limestone during droughts, but still could drop
enough to appreciably decrease the amount of water available.  The quality of the water from
the Chead Limestone would be very hard from the dissolution of carbonate minerals in the
limestones and shales, but should be good for drinking if not contaminated in the past by
leaching of nitrate from human or animal wastes, ferdhzer, or the oxidation of soil organic
matter during agricultural disturbance.  The water analysis in Table I-2 is probably
representative of water for the Oread. except for the high nitrate content which is above the 45
mg/L standard for drinking use.  Uncontaminated ground waters in the upland areas of the
northern tracts would have a lower nitrate content, and a somewhat lower sodium and chloride
concentration because these latter two constituents are associated with animal and human waste
thought to be the main source of the nitrate in the analysis in Table I-2.

Drainage of water through the Plattsmouth, Leavenworth, and Toronto limestones to
the slopes of the natural areas would produce springs and seeps along the base of the
limestones at  the top of the underlying shales.  The locations of the springs and seeps would
probably be more irregular than bands of wet soils in the Baldwin Woods because the ground-
water flow would be more through joints and fractures of varying sizes in different areas, in
contrast with both fracture and matrix permeability in the sandstone in the Baldwin Woods.
Upper Pennsylvanian racks dip about 20 ft per mile to the west-northwest in north-central
Douglas County (O'Connor 1960).  The test hole described in Table I-3 drilled in the
northwestern part of the NESA includes the I.ower Williamsburg coal at a subsurface elevation
of 959-960 ft.  Baniett, Stuart, and Associates (1988) encountered a thin coal seam at an
elevation of 985.2-985.4 ft in boring D-1 and at 982.3-982.9 ft in boring D-5 in the SW 1/4 of
the SW I/4 of Sec. 34, the portion of the NESA in I.,eavenworth County.  If the coal is the
Lower Williamsburg seam, then the dip of the Lawrence Shale is about 20-25 ft per mile.
However, an unpublished geologic map by T. Mcclain for the NESA indicates that the dip is
only about 15 ft per mile.  Mcclain's map shows that the elevation of the base of the
Plattsmouth Limestone ranges from about 1040 ft in the NW 1/4 of Sec. 33 to 1052 ft in the
SE I/4 of the same section in the Jefferson County portion of the NESA.  The base of the
Toronto Linestone ranges from an elevation of about 1008 ft to 1020 ft in the same respective
quarter-sections on his map.  Borings (Bamett, Stuart, and Assceiates 1988) in the SE 1/4 of
Sec. 33 in the vicinity of the experimental pond facility passed through clays before
encountering the top of some limestone at a subsurface elevation of about 1060-1061 ft.  This
should be somewhere in the middle of the Plattsmouth Limestone Member, based on the dip of
the racks.  The borings at higher locations to a maximum depth of 20 ft found only clays and
no shale or limestone.  The top of the rock column is at an elevation of 1062 at the location of
the test hole described in Table I-3.  This suggests that the Kansas glacier shipped the bedrock
to an elevation of approximately 1060-1062 ft in the NESA, followed by deposition of till, and
later, loess, that now comprise the unconsolidated mantle.

Glaciofluvial deposits and colluvium are present in the two more gently sloped valleys in
the west-central and south-central portions of the FNrR.  These deposits can supply water to
shallow wells.  A well was dug in the fluvial deposits near the residence in the valley in the
northwest part of the FNIR in November 1955.  The well has a casing of concrete and brick,
diameter of from 72 to 36 inches, and a depth of 27 ft.  The measured water level on
November 6, 1975, was 20.7 ft below land surface.  The level dropped to a depth of 22.7 ft on
November 7, 1955, after pumping at 34 gpm for 6 hours (V. Fitch, personal
communication).  The water level on November 11, 1955 was 20.5 ft below land surface
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Table  I-3.   Log of a test hole in the northwest portion of the Nelson Environmental
Area, T.11  S.,  P. 20E-, See. 33bc, drilled Aril  26,  1971.

The elevation of the land surface was 1070 fL  (Mcclain. unpublished).

Elevation of
Geologic description                                                                                            Thickness/ft     Depth/ft          base/f[

Soil, brownish black
Quntemary  -  Pleistocene Series

Clay, brownish gray
Pennsylvanian  -  Upper Pennsylvanian Series

Virgilian S tage
Shawnee Group

Oread Linestone
Heumader Shale Member

Shale, clayey, gray, weathered to tan
Plattsmouth Limestone Member

Limestone, cherry, weathered tan to brown:
contains 2" gray shale layers a[ 15,  16.
and 17 ft

Limestone, gray, white and tannish
brown: contains gray shale layer
from 21  to 21.5 ft

Heebner Shale Member
Shale. clayey, dark gray to black
Shale, laminated, black

Ifavenworth Limestone Member
Limestone, gray, hard

Snydcrville Shale Member
Shale, clayey, gray: harder streaks of

tan sandy or limy shale in upper 5 ft; lower
6 ft ae qusely sandy

Toronto Limestone Member
Limestone. gray, hard; layers of gray shale

from 54 to 54.2 ft. 56.2 to 56.5 ft, and
56.8 to 57.1  ft

Douglas Groxp
I.awrence S hale

Shale, clayey, light greenish gray
Upper Williamsburg coal

Coal, black, soft
Shale, clayey, light greenish gray; contains

lanizrated dark gray layers
Amazonia Limestone Member

Limestone. gray; thin shale partings
from 81  to 83 ft

Shale, clayey, light gray
Lower Williamsburg coal

Coal, black, soft
Shale, platy, light gray
Shale. very fine sandy, gray

1                            I                    1069

7                         8                  1062

614

519

1231

233
336

238

1149

1362

1173

1.5                     74.5

5.5                    80

2.5                    82.5
27.5                    110

1111

24                      135
30                      165

1056

1051

1039

1037
1034

1032

1021
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according to O'Connor (1960).  The period of level measurements was during the severe
drought period of the 1950's, thus the usual water level is expected to be higher.  Although the
dug well is about 600 ft west-southwest of the residence, it became contaminated from near
surface seepage.  Use of the water for household purposes was discontinued at the end of 1983
and the well was capped.  The residence was connected to the rural water system in the fall
1984.  The quality of water in the fluvial deposits is probably similar to that for the ground
water from the Chead Limestone in Table I-2 because drainage through the limestones and
calcareous shales of the Oread and the Lawrence Fomation would comprise an appreciable
portion of the water at the FNIIR location.  Whether the nitrate was as high as that in the table
would depend on the lcoation of the septic field and any past activities in the area that could
have introduced nitrate to the subsurface.

If a deep well were drilled near the FNIR residence, it would encounter the coarser
sediments of the Tonganoxie Sandstone Member of the Stranger Formation at a depth of 200-
250 ft.  The well would probably yield small to moderate amounts of water to a well.
However, the water may be saline and not suitable for domestic use because the sandstone
aquifer is confined underlying this location.  An analysis of the water from a well in the
Tonganoxie Sandstone that was located in south Lawrence Crable I-2) suggests what the water
quality might be like in the lower part of the sandstone underlying the FNIR residence.  A test
hole next to Foley Hall (the former Geohydrology Center of the KGS and lceation of the
present offices of the KBS) was drilled an additional 24 ft past the Tonganoxie Sandstone
down to the Stoner Limestone Member of the Stanton Limestone.  The chloride content of the
borehole water was 2,160 mg/L.  The geologic environment of the south Lawrence well (Table
I-2) and the Foley borehole is somewhat equivalent to that of the FNIR residence home based
on the presence of the overlying Lawrence Fomation and the position relative to the Kansas
River valley and to the north-northeast srike of the rocks. The water quality in the Tonganoxie
Sandstone is relatively good where the sandstone is unconfmed in Douglas and I.jeavenworth
Counties and also good in some confined areas such as southwestern Douglas County.  The
water in the sandstone generally improves updip, thus, the best quality for the northern tracts
area would be expected in the southeast comer of the FNIIR.  As indicated in the
geohydrologic description for the Robinson Tract. the water in the upper part of the
Tonganoxie Sandstone is probably of better quality due to the flushing effect of water moving
laterally to the subsurface wall of the bedrock valley of the Kansas River. Thus. a well drilled
to a depth of about 170 ft at the FNIR residence might yield small quantities of water of usable
quality in the upper part of the Tonganoxie.  Prior to the shallow well dug in the fluvial
sediments near the residence. a well was drilled about 200 ft deep into the Tonganoxie
Sandstone (H. O`Connor, personal communication) in 1948 or 1949, about 50 ft east-
northeast of the residence.  The drilled weu provided water of acceptable quality for a few
years until it was abandoned and filled due to a combination of low yield (H. O'Connor) and
contamination from surface material (V. Fitch).
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KANSAS ECOLOGICAL RESERVES-AN OVEPVIEW

W. Dean Kettle
Experimental and Applied  Ecology Program, 2041  Constant Avenue, Lawrence, KS 66047-2906

The Kansas Ecological Reserves (KER) is the collecdve name for seven tracts of land,
690 ha (1700 acres) in total, used for environmental research and education by The University
of Kansas`  Fitch (1965) and Fitch and Kettle (1988) should be consulted for additional
information on specific KER sites.

Habitats and Use

There are a variety of habitats represented on KER due, in part, to their location in the
transition zone (ecotone) between the eastern deciduous forest and tallgrass prairie biomes.
Remnant tracts of native (unplowed) prairie and relatively undisturbed forested stands are
represented on KER.  Most of the habitat on KER, however, has been disturbed though human
activity (beginning largely with the agricultural practices of the early settlers of European origin
in the 1850s).  Therefore, in addition to the native prairie and forested habitats, there is land in
various stages of ecological succession following disturbance (e.g., woodland, shrubland, and
old field), as well as land maintained through active management (e.g., burning or mowing).
Aquatic habitats are represented by constructed impoundments, springs, and intermittent
streams.

All KER tracts are assigned to one of two broad categches for research use; nature
reserves or experimental areas.  Nature reserves are protected from direct human disturbance
and manipulation.  Research or other use on these tracts must be of minimal impact.  By
contrast, on portions of experimental areas where no rare communities or populations are
present, experimental manipulation of the environment is permitted.  It is also on these areas
where research and support facinties are developed.

Location

The KER tracts are located in two geographic areas, those south of the Kansas River
approximately 16 kin (10 miles) south of Lawrence, Kansas and those north of the Kansas
RIver roughly 6-10 lam (4-6 miles) north-northeast of Lawrence (Figure A, Introduction).
Three KER tracts (Breidenthal Biological Reserve, Rice Woodland, and Roy and Eleanor Wall
Woods) in the southern grouping are referred to collectively as Baldwin Woods.  Of the four
tracts in the northern area, the Robinson Tract is partially within the Kansas River floodplain.
The remaining three KER tracts (Fitch Natural History Reservation, John H. Nelson
Environmental Study Area, and Rockefeller Experimental Tract) are in a contiguous grouping.
These three tracts cocupy portions of Leavenworth, Douglas, and Jefferson counties and are
referred to as the Tri-County area.

Synopsis of Tracts

About one-half of the KER land is set aside in the nature reserve (non-manipulation)
category.  The largest tract in this category is the 240 ha (590 acre) Fitch Natural History
Reservation (FNIIR).  The FNHR, established in 1948, was a former fami of the first
governor of Kansas, Charles Robinson.  Ecological succession has been allowed to proceed
without disturbance since 1948, and many of the formerly open fields and pastures are now
wooded. These successional changes in plant and animal populations have been studied since
1948.  Other KER tracts treated exclusively as nature reserves are those in the Baldwin Woods
area; these forested tracts were acquired between 1965-1974.
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Acquisition of KER land that could be experimentally manipulated, and where facilities
could be constructed, greatly expanded the range of research possibilities.  The Rackefeller
Experimental Tract was acquired in 1956 to determine the impact of different management
practices ®urning, mowing, grazing, or no treatment) on prairie vegetation Q]itch and Hall
1978).  These treatments have been underway since 1962, and research on management effects
on soils and vegetation has involved use of advanced remote sensing technologies.  The John
H. Nelson Experimental Study Area (NESA), estabnshed in 1970, permitted development of
new experimental facilities for ecological research.  Major research facilities located on NESA
include those for aquatic research with experimental ponds and a  4 ha (10 acre) reservoir,
fenced enclosures for small mammal research, a biotic succession facility, irrigated garden
areas, tree plantation, and a meteorological station.  Additionally, vegetation at some research
sites on NESA can be manipulated to address specific ecological questions.  It is also on NESA
where many support facilities are located including laboratcries, caretaker residence,
maintenance shop, and equipment.

Research and Education

There are currently about 25 faculty and staff from the University of Kansas and
several other universities who conduct research at KER.  Those from KU come from several
areas including the departments of Systematics and Ecology, Botany, Civn Engineering,
Entomology, Geography, Geology, as well as from the Environmental Studies Program,
Museum of Natural IIistory, Kansas Applied Remote Sensing Program, Kansas Biological
Survey, and Kansas Geological Survey.  In addition, there are about 20 students conducting
research for graduate degrees, and several undergraduates are also conducting research.
Several university classes visit KER each semester as do various other groups (e.g„
elementary schools and civic groups).

Since 1948 there have been more than 400 publications and 100 theses and
dissertations describing research conducted entirely, or in part, on KER tracts.  Ongoing
research at KER is varied, with many of the studies interdiscipnnary in nature.  Current
initiatives include aquatic ecology, especially the interactions of agriculture and aquatic
ecosystems; small mammal population biology and ecology; reptile ecology; insect ecology;
plant ecology, population biology, and ecophysiology; and community ecology.  Other
research has involved use of remote sensing and geographic information systems to measure
ecosystem atributes, examination of atmospheric and soils conditions and characteristics using
sensitive monitoring equipment; and long-term monitoring and experimental studies on
aquifers.  Financial support for this research comes from a variety of sources including the
University of Kansas, the National Science Foundation, Environmental Protection Agency,
Kansas Water Resources Research Institute, and the United States Department of Agriculture.

Administration

All research, teaching, and management of KER is coordinated through the
Experimental and Applied Ecology Program at KU.  The Prograni also maintains databases and
materials that augment research use of KER.  Data sets include land use history, reference
literature. meteorological data, and various biotic inventories.  Small synoptic collections of
plants and animals are available, as are aerial photographs (from as early as 1937), maps, and
other archived materials.
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES

Craig C.  Freemanl,   W.  Dean Kettle2, Kelly Kindscher2,  Palph E.  Brooks3,
Vicky C. Varner2 and Catherine M.  Pitcherl

1.  Kansas Biological Survey, The University of Kansas, 2041  Constant Ave., Lawrence,
KS  66047-2906

2.   Experimental and Applied Ecology Program, The University of Kansas, 2041  Constant Ave.,
Lawrence,  KS  66047-2906

3.   Ronald L. MCGregor Herbarium, University of Kansas, 2045 Constant Ave., Lawrence,
KS  66047-2906

The Kansas Ecological Reserves (KER) support a diverse vascular flora of more than
7cO species, including 19 species that are rare in Kansas.  The Reserves are located along the
eastern deciduous forest-tallgrass prairie ecotone in northeastern Kansas (Settergen 1974; Fitch
and Kettle 1988).  Plant communities on KER have been minimally disturbed to severely
disturbed by human activities.  Principal habitats include deciduous forest, tallgrass prairie,
cool-season grassland, aquatic and wetland sites, and land in various stages of ecological
succession (old fields and woodlands).  The Reserves consist of three major units:  Baldwin
Woods, the Robinson Tract, and the Tri-County area.  These areas support distinct floras, a
fact substantially related to their recent history of use by humans and to edaphic factors.

Baldwin woods is a unique remnant stand of relatively undisturbed deciduous forest at
the western edge of its range (Settergen 1974; Fitch and Kettle 1988).  Reserves tracts
contained within the Baldwin Woods ecosystem are Breidenthal Biological Reserve, Rice
Wndland, and Wall Woods (Filch and Kettle 1988).  Two other managed areas also largely
within Baldwin Woods, but not discussed in this report, are the Ivan L. Boyd Woods
(managed by Baker University) and the Douglas County State Lake (managed by the Kansas
Dept. of Wildlife and Parks).  Baldwin Woods was designated a National Natural Landmark in
1980 by the National Park Service in recognition of its exemplary condition @itch and Kettle
1988).

The vegetation of Baldwin Woods is largely oak-hickory forest.  Small areas of
floodplain forest parallel creeks, and isolated patches of xeric tallgrass prairie occur along dry
sandstone ridges, especially on the Breidenthal Biological Reserve.  Soils are mostly well
drained and fomed in material weathered from sandstone or loamy shale (Dickey et al. 1977).
Historical data from Government Land Surveys in the 1850s record Baldwin Woods as a
3,0004,000 acre grove of timber; the size and contiguous nature of this grove has been altered
greatly in the intervening 140 years.

By contrast, those KER units north of the Kansas River ITri-County area and
Robinson Tract) have long histories of intensive use, especially for agricultural production.
They generally support natural communities that are moderately to severely disturbed, some of
which are in secondary succession.  Small forest and prairie remnants contribute significantly
to the total species richness of the northern units.  Soils range from somewhat poorly drained
to well drained in material weathered from limestone and shale bedrock, alluvium, glacial till.
and loess (Dickey et al.  1977).

The Tri-County area consists primarily of level to hilly uplands above of the Kansas
River floodplain.  It comprises three adjacent KER tracts: Filch Natural History Reservation,
Rcekefeller Experimental Tract, and Nelson Environmental Study Area.  Government Land
Surveys from the 1850s indicate the area was primarily tallgrass prairie with some timber along
draws.  Much of the Tri-County area was farmed previously, and cool-season grasslands, old
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fields, and successional woodlands predominate.  A few small, scattered remnants of the pre-
settlement vegetation are extant.  Most conservative prairie species recorded from the Tri-
County area are resthcted to the Rockefeller Native Prairie, a 4-ha mesic, native tallgrass prairie
in the southwest comer of the Rcekefeller Experimental Tract Q]itch and Kettle 1988;
Kindscher in prep.).

The southern and southwestern portions of the Robinson Tract lie on upper terraces of
the Kansas RIver floodplain.  The northern portion extends up a southwest-facing section of
the valley wall.  Many areas of the tract once were culdvated or grazed.  Small areas of relict
tallgrass prairie and floodplain forest remain (Fitch and Kettle 1988).

Vegetation

Five major habitat types are distinguished on KER: forest. prairie, cool-season
grassland, aquatic and wetland sites, and successional areas and other disturbed sites.  These
types and significant subtypes are discussed below.

Forests

Forests are natural communities with a tree cover of 50% or greater and three distinct
canopy layers (Lauver 1989).  Two subtypes are recognized: oak-hickory forest and floodplain
forest.

Oak-hickory forests cocupy gentle to moderately steep slopes on uplands and steep
vauey sides.  The best examples are on Baldwin Woods, a ravine in the Nelson Envirormental
Study Area, and East Woods on the Fitch Natural History Reservation.  Dominant speeies
inctnde Quercus (Quercus borealis val. maxima, Quercus rriacrocarpa, Quercus i'nuehlendergii,
and Quercus velwira) and Carya (Carya cordiformis irmd Carya ovatdy.  OthaT co"n!on fonest
trees are Celtis occider[mlis , Fraxiruis aniiericarra, Juglaus nigra, Morus rwhra, Ulmus
ancrz.caur, and U/r7ous rz¢brtz.  Onercus a/ba also is common in Baldwin Woods.  Characteristic
unde[stony sha]:bs and vines are Aesculus glabra val. arguta, Asimirra triloba, Cercis
caradeusis , Cornus druiwnondii, Ostrya virginiana, P arthenocissus qulnguefolia, Smilar
hispida, Stapkylea trifolia, and Symphoricarpos orbiculatus.  Common herbs and graminoids
are Anerronella thalictroides , Botrychium virginianui'ri, B romus pubesceus , Carex blanda ,
C_arex davisii, Carex jamesii , Circaea lutetiana shosp. canndeusis , Cryptotaeria canadeusis ,
Cystopteris protrusa, D esmodiu]'n glulirrosu]'n, D icerara cucullaria , F estuea obtusa, Galiurn
c[parine , I sopyrurn biternatu]n, Ilactuea f oorida, P hlox divaricata sul)sp. Iaphandi , Podopkyllurn
peltatum, Sanicula caradeusis , Sanicula gregaria, Solidago ulmifolia vac. ulmif eJlia, Viola
pratincola,alrdViolapubescens.

Floodplain forest occupies level to undulating floodplains along rivers and major
creeks.  This forest type is restricted to floodplains along tributaries of Coal Creek in Baldwin
Woods and the Kansas River along the southwestern edge of the Robinson Tract.  Dominant
s_pwips inchde Celtis occidentalis , Populus deltoides shosp. monilif era, Platanus occider[talis ,
Frarinus anericana, Ulmus arnericara, alrd Ulmus rubra.  Acer saccharinum also is a, domirmn:1
on the Robinson Tract.  Characteristic understory shrubs are Aescw/us g/abra var. czrgw/tz,
Asinvina triloba, Stapkylea trifblia, and Symphoricarpos orbiculatus.  Corrrmonheibs a;nd
graminofids are Calnpanula anericana, Cinra arundiracea, Circaea lutetiana sobsp. canalensis ,
D icharttheliw'n latif oliun, Erythrohiun'n anericanu]'I't, Hydropkyllum virginianian, Hystrix
patula,Isopyrul'nbiterratu]'n,Iiaporteacaradeusis,Pileapundla,Verbesiraalterhifolia,and
Viola sororia.  C hasmanthiu]'n latifolium and Diarrhena a]'nericaira val. obovata also are
characteristic in floodplain forests on Baldwin Wcods.
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Prairies_

Prairies are grassland communities dominated by graminoid and herbaceous species,
often with scattered low shrubs (Irauver 1989).  Several tallgrass prairie subtypes occur on
KER, but they are combined here for purposes of clarity.  The largest and most diverse prairie
on KER is the Rockefeller Native Prairie.  Smaller remnants also occur on other tracts north of
the Kansas River, but most have been moderately to severely degraded.  Andropogow gcrardfj.
and Andhopogon scoprrizts are dominant species on the Rockefeller Native Prairie.  Common
shau:bs are Amorpha canescens, Ceanothus herbaceous, and Rhus glabra.  Charac+chsfo heibs
and grarmimof\ds are Ambrosia artemisiifoLia, Apocyn:u]'n canrrabinu]'n, Aster praealtus , Baptisia
bracteata van. glabrescens , Eryngi:u]n yuecifeiliui'n, Euphorbia corollata, Heliarwhus rigidus ,
Ijespedeza violacea, Panicu]n virgacun, Silphfurn lacihiati»!n, Solidago canaleTrsis , Solidego
missouriensis , Solidago rigida, Sorghastruin rurlaus , Sporobolus heterolepis , and Tripsacum
czactyfoides (Kindscher unpubl. data).

Several small, xeric prairie remnants are situated along the western edge of the
Breidenthal Biological Reserve in Baldwin woods.  These occur on well drained, sandy loam
soils on south-facing slopes as openings in oak-hickory forest.  Andropogon scoprri.zAs and
Andrapogo# gerard!.I. are dominant.  Other characteristic species include Agch.icis teic!¢!Jo/ie,
I+echea tenuofolia van. occidermlis , Dalea purpurea vac . purpurea, Desrranlhas illiroeusis ,
Lespedeza virginica, Liairis aspera, Liatris hirsuta, a:nd Viola pedata.  Historic;alrty, ii small,
mesic prairie was present along the railroad right-of-way near the western edge of the
Breidenthal Biological Reserve, but this now is overgrown with woody vegetation (Mcchegor
personal communication).  Several mesic prairie species reported for Baldwin woods by
MCGregor (1966) apparently came from this area.

Cool-season  Grasslands

These areas are dominated by introduced grasses, but they often contain remnant or
colonizing prairie species.  Several units in the Tri-County area are maintained in this state for
experimental studies by periodic mowing.  Common species include Bromits I.nermis, Fesf!¢ca
arundinacea , F estuea prateusis , Poa comi)ressa, P oa pralersis , Sporobolus asper , ali!d Trideus
fldvus.  Common remnant or colonizing prairie species are Asc/cpj.as vi.riot.a, Asc/cphas
verticillata, Desmanlhus illinoeusis, Desr'nodiu]'n illinoerse , Ruellia harnilis , and Silphiurn
lacihiatun.

Aauatic and Wetland

Intermittent streams and ponds account for most of the aquatic and wetland hatitats on
KER.  Stream beds and temporary pools in drainages are home to a variety of aquatic and
wetland species.  Common species in a wet-mesic ravine in the northern part of the Robinson
Trtwc+ are carex annecteus , Carex brevior, Bideus aristosa vac. retrorsa, IJobelia siphilitica,
I halaris arundirracea, P olygor[:u]'n lapathofoliun, Polygon:u]n kydropiperoides , Rlrdbeckia
I_acihiata, Sparina pectinata, Tripsacui'n dactyloides , and veronicastrw'n virgihicum.  In
Baldwin Woods along tributaries to Coal creek, common species are Com#re/!.ria co;7„..!it#i.I,
Impatiens capensis, Irxpatieus pallids, I±obelia siphilitica, Pilea pumila, and Polygon:u]'n
punctatum.

An array of ponds form the experimental pond facility on the Nelson Environmental
Study Area.  In addition, there are nine farm ponds on tracts in the Tri~County area.  A small,
shallow limestone quaITy in the northeast comer of the Breidenthal Biological Reserve contains
water, but aquatic species there are limited.  PoJ¢mogcto# spp. and Iva/.czs g!tc!dcz/!{pcusis are
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common submerged aquatics in ponds.  Emergent species include 7)xpha angusftro/rd, 7)phs
latifolia. Carex spp., Eleocharis spp., an!d Scixpus spp.

Successional Areas and Other Disturbed Sites

These habitats, which include old fields (abandoned famland), roadsides, ditches, and
forest clearings, are similar in that they have been altered by major ecosystem disturbances.  If
permitted to undergo succession, these areas pass through a predictable series of vegetative
stages.  Distulbed areas initially are dominated by weedy herbaceous annuals for several years.
Eventually. herbaceous biennial and perennial plants replace the annuals.  Ultimately, in the
absence of further human disturbance or manipulation, woody species dominate and the site is
transformed into a woodland.  This phenomenon, called secondary succession, is studied at the
Biotic Succession Facility on the Nelson Environmental Study Area.  Common species of
distur:bed s3+sos inchade Ambrosia artemisiiifolia, Ambrosia triifiida, Asclepias syriaca, Bromus
inermis , Bromus japoricus , Conyza cafraderwis , D igitaria sangiinalis , Digitaria ischaeTrun,
Eragrosds citianeusis , Eragrostis pectirlacea, Gaura pavif lora, Iiespedeza stipulacea, Meltlotus
alba , Melilotus of f iciralis , Poa pratensis , Setaria faberi , Taraxaclrm of f icinale , Verbascurn
thapsus , and Xanthium strl»'rarium.

Pare plants

One indication of the high quality of certain natural community remnants is found in the
numerous protected and rare species that occur on KER.  Nineteen rare plant species currently
are known from the Reserves, including two that are federally protected, one that is a federal
candidate, and 16 that are rare in Kansas.

Mead's milkweed (Ascfepjds 77.e4di.I) and Western prairie fringed orchid (Pfrouthero
praec/arm) are listed as threatened species under provisions of the federal Endangered Species
Act.  These two tallgrass prairie fofos have declined rangewide because of habitat loss and
degradation.  Both occur on the Rockefeller Native Prairie.  Earieaf foxglove QTomautfeera
auri.ou/czfa) is being studied by the U.S. Fish and Wildlife Service for possible listing as an
endangered or threatened species.  A population was discovered recently on a disturbed prairie
in the northwest portion of the Tri-County area.

Sixteen species considered rare in the state of Kansas and tracked by the Kansas
Natural Heritage Inventory (KSNHI) of the Kansas Biological Survey occur on KER.  Most
occur in Baldwin Wbods.  They are American spikenard (Aralrd raccmoso), Hirsute sedge
(Cares hjrsutc//cz), Reflexed-fruit sedge (Cares rcrro#cRE), Bun-reed sedge (Cares
§per_ggnioides). Buttonbush dodder (Cuscuta cephalanthiD, Wthoe gendan (Gentiara f oavidd).
Michigan lily (Lj./I.!tm cawadeurc subsp. mj.cfu.gancnrsc), American gromwell (Llthoxpcm'z!tm
la_tif;oliun).  hadian totoaicco (Lobe lia irif eata) , Virgjhi+a. bunchftowel (Melanthium virginicum» ,
Pinesap (Morotrapa kypop!.fkys), Green adder's mouth (A4a/aici.a !4mJo/rd), Oval ladies'-tresses
(.S_piranthe.s ovalis), Nodding pogonla (Triphora trianthophora) , Hooked buttercup
(Rapuneulus rec¥rvatus) , and Woodland agrinony (Agrimonia rostellata).  Ongoing fi\ctd
studies by the KSNH will provide detailed data about the quality, condition, and status of
populations of these apecies.

Floristic  Studies

Floristic studies of the Kansas Ecological Reserves date back to the early 1940s when
the first apecimeus unequivocally referable to Baldwin woods were collected.  Wells and
Morley (1964) characterized the woody vegetation of the Rice woodland, listing 31 trees and
21 shrubs and vines in their study area.  Fitch (1965) compiled a list of nearly 340 species
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from what is now the Fitch Natural History Reservation and the Rockefeuer Experimental

:re¥.t.M¥8##(TSS66¥§uronjEi94th8eanfi:tpi°cvids:::E8t°o#kbcausie:np:£atsfaf:°rrththeeBT:i-d%:Eff
Biological Reserve, enumerating 404 species.  Recently, field work has been conducted to
update earner lists, to verify species reports (particularly those based on unvouchered reports),
and to characterize plant communities.  Systematic surveys of all management units on the Tri-
County area and Robinson Tract were begun in 1987 (Kettle and Kindscher unpubl. data) and
on the Baldwin Woods in 1990 Freeman unpubl. data).

Annotated List of Vascular Plants

In the list that follows, plants are arranged alphabetically by family, genus, species. and
infraspecific taxon, respectively.  Scientific names follow the Great Plains Flora Association
(1986) or, for groups with recent nomenclatural changes, Brooks and Freeman (in prep.).
Colloquial names follow Brooks and Freeman (in prep.).  The origin of each taxon is
designated either as native (n) or introduced (i).  The typical habitat of each taxon on KER is
designated by one or more letter: A = aquatic and wetland sites; F = forest; G  = cool-season
grasslands; 0 = successional areas and other disturbed sites; and P = native tallgrass prairie.
Occunence data are presented for each taxon on the three major units of KER: Baldwin Woods
®W), Robinson Tract (RT), and Tri-County area ITC).  Taxa are included on the basis of a
voucher specimen (V) or a reliable report (R).  Records based on misidentifications from earlier
studies are excluded.  Voucher specimens are deposited in the Ronald L. MCGregor Herbarium
of the University of Kansas (KANU) and duplicate specimens are in the KER reference
collection in Foley Hall at the University of Kansas.  Data for plant surveys and reference
collections are maintained in a relational database on an mM{ompatible computer.

A total of 718 species and infraspecific taxa in 371 genera and 103 families of vascular
plants are listed.  These numbers represent 33% of the species and infraspecific taxa, 51% of
the genera, and 71% of the families in Kansas (Brooks 1986).  Eighteen percent (126 taxa) of
the vascular plants on KER are considered intlnduced, slightly lower than the 20% figure for
the entire state's flora.  The ten largest families and the number of taxa in each are Poaceae
(98), Asteraceae (91 ), Cyperaceae (44), Fabaceae (35), Rosaceae (31 ), Brassicaceae (24),
Lamiaceae (18), Euphorbiaceae (17), Scrophulariaceae ( 17), and Polygonaceae ( 15).

A summary of taxon occurrences by habitats reveals 140 in aquatic and wetland habitats
(125 native,15 introduced), 253 in forests (241 native,12 introduced),109 in cool-season
grasslands (88 native, 21 introduced), 209 in prairie (202 native, 7 introduced), and 266 in
successional areas and other disturbed sites (150 native,116 introduced).  The sum of values
for the five habitat types exceeds the total number of taxa on KER because many taxa occur in
more than one habitat.  Of the 718 species and infraspecific taxa reported from KER,127 are
unique to Baldwin Woods, 22 are unique to the Robinson Tract, and 137 are unique to the Tri-
County area.  One hundred eighty-five taxa occur on all three units.
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL PESEF`VES

CkxxprrerKre
Oririn   Habitat       BW       RT       TCFamily~peciesA-

Ruellia hwilis
Ruellia streperrsA-
Acer negundo
Acer caccharinun
Acer sacch~

Ahisnratacee
Sagittaria cueata
Sagittarialatifblia

Anuuanthaceae
Armranlhus kybridus
Adruraathus palneri
Arruraathus rrfu
Frodichafooridaraval.carripestris

Alngcardiaceae
Rlus arondca
Rhus copallira
Rhus glabra
Toricodendron radicaris

Amro"rocae
Asiwina trilobaArfe
Chaeropkyllluriprocumbeus
Chaeropkylluntainturieri
Coniun nraculatun
Cryptotaenia cardeTvis
Eryngiun yucciifolium
homatiunfoeniculaceun
Osnru)rhiza longistylis
Polytaerianultallii
Saricula cardervis
Sanicula gregaria
Sperrrolepis inernds
Torilis aversis
Zizea area

Apocynaceae
Apocynun canrabinun
Vinca miru)r

Araceae
Arisaeun dracorwiun
Arisaeun tripkyll un

AfaLiaceae
Aralia racemo sa

Asctepiadacee
Asclepias incarrata
Asclepias neadi
Asclepias purpwasce ns
Asclepias steropkylla
Asclepias sullivantii
Asclepias syriaca
Asclepias ttoerosa

Common Name

Frfugelcafruenia
Woodland ruellia

Box Cider
Silver maple
Sugar maple

Ductqutato arrowhead
Common am)wheel

Slenderpigweed
Palmer's pigweed
Water hemp
Field snakccotton

Fragrant sumac
Dwarfsumac
Smooth sumac
Poison ivy

Pawpaw

S preading chervil
Erect chervil
Poison hemlock
Honewort
Button snckeroot
Carotleaf lomatiun
Anise root
Prairieparsley
Cfanada sahicle
Cluster sanicle
Spreading spermolepis
Hedgeparstey
Golden alermders

Hemp dogbane
Common periwinkle

Gleen dragon
Jack-in-the-pulpit

American spikenard

Swanp mikweed
Mcad's mitweed
Purple milkweed
Nazrowleaf miuoweed
Smooth milkweed
Common milkweed
B utterfly milkweed

n           G.P                         R          V
nFVRV

nFVRV
nFRV
nFR
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VASCULAF} PLANTS OF THE KANSAS ECOLOGICAL F}ESERVES (cont.

|GeINNals ies                                    Common Name                    Ori
Ou-

in   Ifabitat        BW       RT        TC

Asclapiadaceae.copt.
Asclepias verticillawh
Asclepias viridfflora
Asclepias viridis
Cyranehun lane

Asteraceae
Achillea millofoliiun sap. Ianulosa
Awhrosia artewisiifolia
Awhrosia psilo stackya
Androsiatrifiida
Amphiacfr)ris dracunculoides
ArttennaTia neglecta
Artleruuria parlirii
Arctiun minus
Artemisia ludovic iarla
Aster drunowndii
After ericoides
Aster lanceolatus sap. simplex
Aster rovaeengliae
Asler oole nlangiensis
Aster pilosus
Aster praealtus
Biders aristoso vat. retrorsa
B ideas bipir"ata
Bidersfrordesa
Bidensvulgaca
Cacalia atripliciifolia
Cacaliaplarungirun
Carduus nutaus
C hrysanthemum le ueant hemun&
Cirsiun altissimun
Cirsiun ndulatun
Cirsiunvulgare
Conyza canadeusis
Coreopsis palunta
Echiruseapalun
Eclipraprostram
Erechites hieracifblia
Erigeronannus
Erigeron philadelphicus
Erigeron strigosus
E upatoriun altissimun
Eupatoriun perfoliatun
Eupatoriun purpure un
Eapaloriunrugosun
Eupatoriun serotinun
Euthawia grwialf;olia
Eui hamia gymrlo spermoide s
G rraphaliun obtusif oliun
G nap haliun purpure un
Grindeliasq€osa
Helealun aut~le
H elianthus annuus

Vfroled miuoweed
Green milkweed
Spider milkweed
Climbing milkweed

Yanw
Cbmmon ragweed
Western ragweed
Giantragweed
Armual blcomweed
Field pussytces
Plantainleafpussytces
Common burdack
I.ouisiana sage
Drum mond's aster
Hcath aster
Panicled aster
New Engind aster
Azure aster
White aster
Willowleaf aster
Coreopsis beggartick
Spanish needles
Devil's beggartick
Tall beggardck
Pale Indian plantain
Tuberous Indian plantain
Musk thistle
Ox€ye daisy
Tall thistle
Wavyleafthistle
Bull thistle
Hcneweed
Finger coreopsis
Pale purple coneflower
Yerba de tajo
American bunweed
Annual fleabane
Philadelphia flcabane
Daisy fleabane
Tall eupatoriun
Common boneset
Sweetjce-pyewed
Wh ite snakeroot
Ijate eupatorium
Grassleaf euthia
Viscid euthania
Fragrantcudweed
Pulple cudweed
Curlycup gunweed
Common sneezeweed
Common sunflower
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES (cont.

iGOuNIals ies                                    Common Name                    On
Clecunene

in   rfabitat       BW       RT       TC

Asteraccae. cont.
H eliaatlus grosseserrctus
H eliarwhus hirsutus
Helianthus moLlis
H elinrthus rigidus
H eliar"hue ttoerosus
Heliopsis heliamhoides val. scabra
H ieraciun longipil un
Ira cLruun
Krigia caexpitosa
Kwh eaprioides
Liactun carderds
IJactunfloridam
Liactun lchvician
Letueasaligra
IJactun serriola
ljatris aspera
Liatris hirsute
Lwh pupican
I.intris pycrostackya
Prenawhaspera
Pyrrhopappus carolinianus
Ratibida coluwiifera
Ratibidapinnata
Rudbeclda hiTta van. pulcherrirrla
Rudbeckia hairiata
Silphiun integrif olium
Silphium lacinialun
Silphiun peTfoliatun
Solidago canndensis v80. hargeri
Solidago canadensis val. scabra
Solidego gigaatea
Solidago ndssourieusis
Solichgo nerrcoralis
Solidago petiolaris Wad. angusla
soiidsgo rigich
Solidago ulmifolia vat. ulmifolia
Sonchus asper
TaraxacirmerythrosperTrulm
Tarcacunofficinde
Tragopo go I. dlbius
Tragopo gon pratensis
V erbesira alterrif oho
Verronia baldwinii esp. interior
X anthiluri s tr u]`i'rariun'l

Balsamimceae
lmpalieas capensts
Impaders pallida

Berberidaceae
Podopkyllun peltatum

Bennacee
Corylus anericarra

Sawtcoth sunflower
Hfty sunflower
Ashy sunflower
S tiff sunflower
Jerusalem artichcke
False sunflower
ingbend hawkweed
Armual sumpweed
Dwarf dandelion
False boneset
C- lettuce
Florida lettuce
I.ouisiana lettuce
Willowlcaf lettuce
Prickl y lettuce
Rough gayfuter
lfty gayfchther
Doqed gayfather
Thckspike gayfirfuer
Rough whitelettuce
Carolina false dandelion
Yellow prairie coneflower
Grayheadprairieconeflower
Black{yed susan
Golden glow
wholeleafrosinweed
Compass plant
Cupleafrosinweed
lhnger's Canada goldenrod
Rough Canada goldeurod
Giantgoldenrod
Prairie goldenrod
Gray goldenred
Downy goldenrod
Stiffgoldenrod
Elmleafgoldenrod
Prickly sowthistle
Redid dandelion
Common dandelion
Goat's beard
Meadow sdiy
Wingstem crownbeard
Inland ironwed
Ccoklebur

Spotted touch-me-not
Pale touch-me-not

Myapple

American hazeln ut
Ironwood

n
n

n

n
n
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VASCULAF} PLANTS OF THE KANSAS ECOLOGICAL RESERVES cont.

|GeINNals ies                                     Common Name                     Ori
Ckx:ur-

rfabitat       BW       RT       TC

Bignoniaceae
Campsis radicans

Baadmrecae
Cynoglossun of f iciraLe
Hackeliavirginian
lappuhasquarosa
Litho spermun arverese
Lithospernun canesc e as
Lithospermun incisun
Litho spermlurL latif otium
Myosotis verra
O rrosmodiun rru)lLe

Brasstcaccae
Alliariapetioleta
ATdris candnsis
Arabis shortii
Barbareavulgaris
B rassica hia
Brassica nigra
C~ttrawicrocarpa
Capsella burso-pastoris
Cardandne conca¢enala
Cardamineparvifloravar.arenicola
D escuralnia pinnata van. osmiariuri
Descurairha sophia
Drababrackycarpa
Drwhcuneiif;oho
ErysirTunrepandun
H esperis Tratro rwlis
I odartlhus pinrfuif idus
Ilepidiun de nsif lorun
Lepidiun virginicun
N asturti un of f icirale
Rorippa sess{1if oora
Sisymbriun altissimun
Thiaspi averrse
Thiaspi perfoliatunCia-
O puntia hwifusa

Caesalpiniaccae
Cercis candrds
Chanuecristofiascicutoa
Gleditsiatriacaathos
Gynuecladus dtoica
Seun ndlandica

Canpanulaccae
Caaparndaaruericana
IA]betiainfoata
lrobelia siphilitica
Lobelia spicaia

Trunpetcrequr

Common houndstongue
Virginia stickseed
European sticksed
Com gromwell
Hoay gromwell
Namwleafgromwell
American gromwell
Forgct-me-not
Rough marblesed

Garlic mustard
Canada rockcress
S hort's rockcress
Winter cress
VVIiite mustard
Bkek mustard
Smallfrot false flax
S hepherd's purse
Tcothwort
S mallflower bittercress
Tansy mustard
Flixweed
Shorqxrddraba
Wedgeleafdraha
Bushy wallflower
Dame's rcoket
Purple rceket
thy flower peppergrass
V irginia peppergrass
Watercress
Staucless yellowcress
Tumbling mustard
Field perm yoress
Perfoliatepennycress

Eastern pricklypear

Redbnd
Showy partridge pea
Honey locust
Kentucky coffeetree
Maryland serum

American bellflower
Indian tobacco
Blue lobelia
Palespike lobelia

32



VASCULAPI PLANTS OF THE KANSAS ECOLOGICAL RESEPIVES (cont.

Ice;"Nals ies                                    Common Name                     Ori
CkxH-

in   Habitat       BW       RT        TC

Campanulaccae, cent.
Triodanis leptocarpa

Triodanis perfoliata

CaturafuillDeae
Carmabis sativa van. saliva
Hluoulus lxpulus v8B. ptoescens

Capparaceae
P alanisia dodecandra van. trackysperma

Caprifoliaceae
horicera dialca
I.oalcerajaponica
Sc[whueus canadensis
Synaphoricarpos orbiculatus

Snmpod Venus'
looking-glass

Chsping-leafVenus'
lcoking-glass

Hemp
fry hops
Clanmyweed

Limber honeysuckle
Japanese honeysuckle
Common eldeheny
Buckbrush

Triosteiunperfoliatiunvar.auranliacumorangehoase;gcndan
Trtosteim. peTfoliatiur. vat. perfoliatum Conmon tuorsegendan
Viburnun prunif oliun

Caryophylkeeae
Arerwh serpyllifeha
Cerastium f;ontanum sap. triviale
D ianthus armeria
Paronychin canndensis
Paronychiafiasd8iata
Sapouria of f icirdis
S ilene antirr hirra
Silene stellata
SlellaTia nedia

Celasde©
Cedstrus scandeas
EuenyTus ofropurpureus

Chenqurfuceae
Cheropodiunalbun
Cheropodiumambrosioides
Cheropodiwn berlandieri val. zschackei
Cheropodiun siaplex
Cheropodiurr.standleyanum
Cyclolorra atripllcif olium

Cistacee
I+echea terwif otia van. occidentalis

ausiaccae
Hypericum mutilun
Hypericun perforalun
Hypericun punctatun

Commelinmae
Commelina corrmunis
Corrunelirra virginica
Tradescanhabracteala
Tradescanda ohieusis

Convolwhccae
Calyste gia sepiun
Convolvulus arvensis

rnDea hederacea

Blathw

Thymelcafsandwort
Common chickweed
Deptford pink
Canada nailwort
Forked nailwort
Soapwort
Sleepy cathfly
Stany campion
Common chickwed

American bittersweet
Wahco

hob'squarters
Medcan tea
Pitseed gcosefcot
Mapleleafgcosefcot
S tandley's gcosefcot
Winged pigweed

Narrowleafpinweed

Dwarf St. John's-wort
Common St. John's-wort
Spotted SL John's-wort

Common day flower
Virginiadayflower
Bracted spiderwon
Ohio spiderwort

Hedgebindweed
Field bindweed

leaf momin

npR

n           A.P            V                        V

VR
VV
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VASCULAFI PLANTS OF THE KANSAS ECOLOGICAL BESERVES (cont.

/Genus/S ies                                     Common Name                     Ori
Ckxxpnetne

in   Habitat        BW       RT        TC

Convolvulaceae, con l
lporroea hacunsa
IP~prudram
IporneapurpureaC-
Cornus amomum sap. obliquaC-
Cornus driunnwndiiC-e
P enlhorun sedoides

Cucufoitaceae
Sicyos angulatus

Cupressa©
I wiperus virginiana

Cuscutaceae
C uvula cephalanthi
Cuscuto glonnerata
Cuscuta polygororun

cyper2xxae
B ulbostylis capillaris
Carex albicans va[. albicarrs
Carexarrlphibolavar.turgida
Carex aruectem
Carex bicknellii
Carex bland
Carex brevior
Carex bushii
C arex cephchphora
Carexconjunla
Carex da[wisii
carex eTroryi
Carexfrwh
carex grarulaTis vat. granularis
Carex gravida van. Iurlelliara
Carex hirsutella
Carex kyalinolepis
Carexjanesii
Carexlanugirosa
C arex leaveTtwo rlhii
Carex neadil
C arex rriolesto
Carex muhlenbergii van. australis
Carex nwhlenbergii val. enervis
Carexoligocarpa
Carexretroflexa
Carexrosea
Carex spargarhoides
Cares whellata
Carexvulpinoidea
Cyperus acwinatus
Cyperus erythrorhizos
Cyperus esculentus

eras lu

Whi te moming-glory                n            0
B igroot moming-glory             n             P

VV
V

Common moming-glory          I             0              R

Pale dogwood

Roughleafdogwood

Ditch stonecrop

Bur cucumber

Red cedar

B uttonb Ltd dodder
Cl uster dodder
S martweed dndder

msedge bulbstyle
White~thged sedge
Nalrowledsedge
Yellowhit sedge
B icknell's sedge
Woodhandsedge
Straw sedge
Bush's sedge
Woodbank sedge
Soft fox sedge
Davis' sedge
Emory's sedge
Frank's sedge
Mcadow sedge
Luneu's hcavy sedge
Hirsute sedge
Thinscalesedge
James' sedge
Woolly sedge
Ileavenworth's sedge
Mead's sedge
Disutbed sedge

nFVR

n      F.G,OP        V         R          V

nAVV

n          AF                       R          V

n         F.G.O          V          R           V

n
n
n
n
n
n

n
n
n
n
n
n

Southern Muhlenberg's sedge  n
Nerveless Muhlenberg's sedge n
Few-fwit sedge
Reflexed-fruit sedge
Rosy sedge
Bun-reedsedge
Umbellate sedge
Fox sedge
Tapeleafflatsedge
Redror>t flatsedge
Yellow nutsedge
S lenderstem flatsed

n
n
n
n
n
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL FtESEPVES (cont.

|GerNIals ies                                     Common Name                     Chi
ouuTeice

in   lfabitat       BW       RT       TC

Cyperaceae, cant.
Cyperus odoratus
Cyperus strigosus
Eleocharisrrunostachys
Elco charts obtun
Eleocharis nyridofbrwis
F imbristylis pderula

Cypera-
S cirpus atrovireus
Scirpus pendulus
S cirpus validus
S cleria triglonerata

Ebenaceae
Diospyro s vtr gindra

Equiseta-
Equisetun kyerrale
Equlsetunxferrissii

Euphorbiaceac
Acalypha gracileas sap. Trorrococca
Acalyphaostryaofolia
Acalypha rhoTrhoidea
Acalyp ha virgialca
C roton capitatus
C roion glandulosus
Croton mranthogynus
Exphorbia corollata
Eaphorbia eyal hophora
Euphorbia de ntam
Eaphorbianunulata
Eaphorbianurginon
Eup horbia ndssurica
E aphorbia nutans
Exphorbia prostrata
Eaphorbia serpeus
Tragia betoricif:olia

Fabacee
Amrpha canesceus
Arorphafrulicosa
Axphiearpaeabracteata
Apios cvericun
Astragalus candnsis
Astagalus crassicarpus
Baptisia bracteala vat. glabresceus
Baptisia lectea
Crotalaria sagittdis
Ddeacandida
Daleapup.pureavaB.purpurea
Desmodiun cuspidatun
Desnrodium gLutirosum
Desmodiiun illinoense
Desmodiumpariculatun

van. paniculatum
Desmodium sessili

S lender flatsedge
False nutsedge
Longstem spikesedge
B lunt spikesedge
lrisleafspikesedge
hdsh fmbry

Green buirush
Drooping bulrush
Softstem burfush
Whip razorsedge

Persimmon

Common scouring rush
lntemediate scouring rush

Slendercopperleat
Hophombean copperleaf
Rhombic copperleaf
Virginia copperlcaf
Woolly croton
Tropic croton
Onesed croton
flowering spurge
Painted spurge
Toothed apurge
Spotted spurge
Snowron-the-mountain
mssouri spurge
Nodding spurge
Prostrate spurge
Roundleafspurge
Nettleleaf nosebun

IJeadplant
False indigo
Southern hogpcanut
American potatobean
Canada milkvetch
Groundplum milkvetch
Plains wildindigo
White wildindigo
Rattlebox
White prairieclover
Pulple prairieelover
Longlcaf tickclover
hageflower tickclover
Illinois tickclover

Panicled tickc lover
S essil eleaf tickclover
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VASCUIAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES (cont.

/Genus/S ies                                    Common Name                     Ori
BE-

Habitat       BW       RT       TC

Fabamae. cant.
Letkyrus pusi[lus
I-espedcacapiun
I&spedeza stiptwea
Lespedeza striato
ljespedezaviolacea
Lespedezavirgiwha
M edicago lupuliru2
Medicago saliva sap. saliva
Melilotus alba
Meltlolus of f iciralis
Pediomelum escule ritlui.
Psoralidiunlenulflorun
Robirinpseudeunacia
Strophostyles leiosperm
Trif ollun caapestr e
Trif oliun kybridun
Trifoliunprateuse
Trifeliunrepeus
Vicia villosa

Fngacee
Quercus alha
Quercus borealis vaq. maximLi
QurcusTnunocarpa
QuercusTrwiuna
Quercus rruehienbergii
Quercus priroides
Que rc us shuRTurdti
Qurcus stellala
Quercus velulira

Fulmariaceae
Corydalisfoavula
D icentra cueullaria

Gentiamceae
Gendonflavich
Gentiow pderulento

Geranjaccae
Geranium carolinianlur.

Grossulahacae
Ribes Tvissouriense

ffippocastarmae
Aesculus glabra val. arguta

Hydrochyhaceae
Ellisia nyctelea
Hydrop hyLlun vtr ginianun

hidaceae
Iris x germwica
S isyrinc hiun campe sireJughi-
Caya cordif:orwis
Caryalaciniosa

a Ovata

S ingletay vetchling
Roundhead lespedeca
Korean lespedeza
Japanese lesprideza
Prairie lespedeza
S lendefoush lendeza
Bck medic
Alfalfa
White sweetclover
Yellow sweetclover
Tall blcadrcot scurftx3a
Manyflower scLrfpca
Black lcoust
S lickseed bean
Low hopclover
Alsike clover
Red clover
White clover
Hdy vetch

unite oak
Red Oak
8 ur oak
Blackjackoak
Chinqunpin oak
Dwarfchinqunpinoak
Shumard's oak
Post oak
Blackoak

Yellow corydaus
D utchman's breeches

White gentian
Downy gentian

Carolina cranesbill

Missouri gcosebeny

Western buckeye

Waterpod
Virginia waterleaf

Blue flag iris
White€yed grass

8ittemuthickory
Kingnut hickory

bark hicko

n        G.OP

nF,O

nF

nA.F
nF

10
npv

nFVV
nFV
nFVR
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES (cont.

/Genus/S ies                                    Common Name                     Chi
Ckx:u-

Habitat       BW       RT       TC

Juglandaccae. cent.
Carya tonentosa
Juglans rigraJunc-
Juncus iruerior
Janus margiratus
J uncus tenu}s
Janus torTeyi-eae
Agastache nepetoides
Hedeonrahispidun
H edeor"i pale gioides
IATriun aaplexicoule
Lwiun papure un
Leonurus marrubiastrum
I;rycopus americans
Lycopus virginicus
Mourdafistulosavar.fislulosa
Nepetooawh
p runella vul8aTis van. Ianceolata
Pycnanthemurn tenulf oliurn
Salwh azurea
Salvia rdlca
Scutellaria parvula van. australis
Scutellaria parvula vaB. leo naTdii
Stackys tertviifolia
Teuchum carndense van. cariaderise

LemREx3eae
Lenun winor
S pirodela polyrrhiza

Liliaceae
Alliurr. carndease van. canade nse
Alliiun canadeuse vat. love ndulare
Alliun vineale
Asparagusoffroiirdis
Ccutussia sc{lloides
Eryt hro niun albidun
Erythror[ilurl rnesoc horeum
Henerocallisfulva
Hypoxis hirsuta
Liliurr& canndeuse sap. michiganerrse
Melanthiun virginicun
Polygoratum bif oorun

Linreeae
Linun sulcatunL-
M entzelia oli gosperrrra

Lythaceae
Alnunnnia cocc inca
Cxpheaviscosissirm
I.ythrun alatun

thrum salicaria

Mckemut hickory
Black walnut

Inland rush
Shore rush
Path rush
Torrey's rush

Cathip gianthyssop
Rough false permyroyal
American false pemyroyal
Henbit-ettle
Hoarhound mo (herwort
American bugleweed
Virginia buglewed
Wnd beebalm
Camip
Self-heal
S lender mountainm int
Pitcher's sage
L"celeafsage
Southern small skullcap
I.courd's small skullcap
Slenderlcafbetony
Cfanada genrmder

Cfommon duckwed
Giant duckweed

Common Canada onion
I+avender Canada onion
Wild garlic
Aqua8us
Eastern camass
White fawnlily
Prairie fawnlily
Daylily
Yeuow stargrass
Michigan lily
Virginia bunch flower
Solomon's seal

Grcoved flax

Stickleafmentzelia

Purple toothcup
Blue waxweed
Winged lcosestrife

le loosestrife
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL PESERVES (cont.

lGen"als ies                                     Common Name                     Ori
Cke-

rfabitat       BW       RT       TC

unvaceae
Abwilon theoptrasti
Hibiscus trionun
Malva neglecta
Malyarotundlfblia
Sida spirosa

Menispermaceae
Menispermun canchuse

rmosaceae
DesmLinlhus illinoersis
S ctrandcin nuitallii

Mollugimaceac
M ollugo vet ticilLala

Monotopacee
Morotropa kypopitkys
Mo notropa unif fora

Monceae
Macturaporfera
Morus alba
Mous rubra

Najari-
N alas gurf uupensis

Nyccad"xxac
Mirabilis albich
Mirabilis nyctaginea

Olcaceae
Foreythin suspeusa
F rainus cunericarra
F raxinus pennsylvanica
higustrun sinense
Syringa vul garis

Onagraceae
Circaea lutetiana sap. carladersis
Epilobiun coloratun
Guralongiflora
Gauraparv{foora
Ldrigia pal us iris
OeroLhera bienris
O errothera spectosa
O enolhera villa sa
Stenosiphon linif olius

Ophioglossaceae
B otrychiun dissectum
Botrychiun virgiinum
Ophioglossurn engelrnannii

Chohidaceae
Corallorhiza odoutorhiza
Corallorhiza wisteriana
Cypripedium calceolus val. pubesceus
Galearis spectabilis
Malaxis unifolia
Platanherapraeclara

iranthes cermun

Velvetleaf
Flowerrof-an-hour
Common mallow
Roundleaf mallow
Prickly sida

Mconseed

Illinois bundleflower                 n
Catclaw sensitive briar             n

Carpetweed

Pinesap
Indian pipe

Osage orange
White mulbeny
Red mulbeny

Southern naiad

white four-o'clack
Wild fourro'clcek

Forsythia
white ash
Glcen ash
Chinese privet
Lilac

Enchanter's nightshade              n
Narowleaf willowhefo             n
hargeflower gaura                      n
Velvety gaura                             n
Marsh seedbox                           n
Common eveningprimrose       n
Showy white eveningprimrose n
Hairy eveningprimrose             n
S tenosiphon                                 n

Cutleaf grapefem                       n
Rattlesnake fen                        n
Limestone adder's-tongue          n

I+ate coralroot                              n
Wister's coralroot                       n
Yellow lady slipper                   n
Showy orchis                              n
GI.eon adder`s mouth                   n
Western prairie fringed orchid  n
Noddin ladies'-tresses                n
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL PESEPVES (cont.

Genus/S ies                                     Common Name                     Ori
Ckxmmene

in   Habitat       BW       RT       TC

Orchida~, conl
Spiraruhes ovalis
Spiranthes tuberoso
Triphoratriaathophora

Oxalda-
Orolis dillenii
Omlis stricta
O rdis vioLacea

Phytokecaceae
PkytolaccacunriccunPit-
Pinus syLvestris

Phota8il-e
Ptwgo arisen
P hago loneolata
Plantago rrajor
P kutago pamgoniea
P larwhgo rhodospernra
P lantago rugelii
P lantago virginica

Platanaccae
phaus occidendis

PtxH3eae
Ae gilops aylindrica
Agrostis kyendis
Agrostis pereru~
Agroslis stolor[if;era
Alope cures carolinianus
Ardropo gon gerardi
Andopogon scoparius
Ardopogonternarius
Andropogonvirginicus
Aristida basLr~a
Aristidaoligantha
B outeloue curtipendula
Bouleloun hirsula
Bromus inermis sap. inermis
Bromus japoalcus
B romus latigluwis
Bromus ptoesceus
Bromus teclorun
Cenchrus longispinus
C hasrrrant hiurn la tif b lium
C hloris verlicillata
Cinrui arundiunea
Dactylis glomerata
D anlhorin spicato
D iarrherla arnericana vat. obovata
D ichartt heliiun acurnirratim.

val.  implicatum
D ic hantheliurn clandest inurr.
Dic hanlheliun latifoliun
Dichanthelium lineari

Oval fadies'-tresses
Little hadies'-tresses
Nodding pogonia

Green wood sonel
Common wood sorrel
Violet wood sonel

Pokeweed

Scotch pine

Bottlebrush plantain
8uckhomplantain
Common plantain
Patngonian photain
Redseed plantain
Rugel's phatain
Palesed plantain

Sycanore

Jointed goatgrass
Ticklegrass
Autumn bentgrass
Redtop
Carolina foxtail
Big bluestem
Little bluestem
Splitbeard bl uestem
Broomsedge bluestem
Forktip threcawn
Prairie threcawn
Sideoats grana
Hairy grama
Smcroth brome
Japanesebrome
Earleafbrome
Canada brome
Downy brome
Lengspine sandbur
Wild oats
Windmillgrass
Stout woodreed
Orchardgrass
Poverty oatgrass
American beakgrass

Poin ted dichanthelium
Deerto ngue dichanthelium
Wideleaf dichanthelium
Slimlcafdichan(helium

nFV
nFV
nFV

n        G,OP         V
nov
n           F.P             V
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VASCULAFt PLANTS OF THE KANSAS ECOLOGICAL RESERVES

Ckxx-
Orifin   Habitat       BW       RT       TCFrfulyfrous/Species

P-cool
Dichantheliumoligosanthes

vaB. scribnerianun
Dichar.theliumsphaerocarpon
Digitariafilifornds
D igitaria ischae"un
D igitaria sangulnalis
Echirochloa colonum
Echiru}c hloa crusgalli
E chirochloa muricata
Eleusine irdca
E lymus caradensis
Elymus villosus
Elyrrus virginicus VZIT. virginicus
Eragrostis capilharis
Eragrosds cilidnensis
Eragrostis pectwca
Eragrostis spectchtlis
Eriochha contracta
Festunarundivea
F estuea obtun
Festueaocrfera
Festuea ovina
Festueaparadoxa
F estuea prateasis
Glyceria sotw
Hordeunjubatun
Hordeun pusillun
Hy strix patula
Koeleriapyrawidato
I&ersiaoryzoides
Leersiavirgirica
Ileptochloafiascicularis
I.eptochioafuifbrnds
Leptoloun cogrralun
holiun pererue
Melica niters
Mulllehoergiafirorhosa
Muhienber gia racerrrosa
M ultlehoergia sc Are beri
M uhiehoergia sobottf;era
M whlenber gia sylvat ica
P anieun capillare
P anic un dichotowi:f oorw'n
Panicumvirgatun
Paspalun laeve
Paspalunpul]iflorun
P aspalu;in setace un
Phalarisarundtwca
Phieunprateuse
Poacoapressa
Poa pratenris

lvestris

Common Name

Scribner's dichanthefium
Roundseed dichanthelium
Slendercrabglass
S mcoth cral]grass
rtry crabgrass
Jungle-rice
Common banyardgrass
Prickly barnyardgrass
Gcosegrass
canada wftye
fry wildrye
Virginia wildrye
begrass
Stinkgrass
Carolina lovegrass
Pulple lovegrass
Prairie c upgrass
Tan rescue
Nodding fesoue
S ixwecks rescue
Sheep's fescue
Cluster fescue
Medow rescue
Fowl marmagrass
Foxtail barley
Little barley
Boulebrushgrass
Junegrass
Rice cutgrass
Whitegrass
Bearded sprmgletop
Red sprangletop
Fall witchgrass
Ryegrass
Threeflower melic
Wirestem muhly
hdsh muhly
Schreber's muhly
Rack muhly
Forest muhly
Common witchgrass
Fall panicum
Switehgrass
S mcoth paspalum
Hairyflowerpaspalum
Sand paspalum
Reed canarygrass
Timothy
Candabluegrass
Kentucky bluegrass
Woodland blue
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES (cant.

Ice;INNIals ies                                    Common Name                     Ori
Ckeu-

in   Habitat       BW       RT       TC

Poaccae. cont.
Schedonriardus pariiculatus
Secde cereale
Setariafab€ri
Setaria glauea
Setainparviflora
Setaria viridis
Sorghastrun nutaes
Sorghum halepease
Spartim pectwa
Spheropholis oblusata v81. major
S porobolus asper
S porobalus cryptandrus
Sporobolus he terolepis
Sporobolus neglectus
S porobolus vagir[iflorus
Stipaspartea
Tridersfoavus
Tripsacundactyloides

Polemoniacee
Phlox divaricata sap. Iaphamii
P hlox pilosa

Poly8alMac
Polygalaverticillata

Polygonaccae
Polygonun amphibian
Polygonunarerastrun
Polygorlun corrvolvulus
Polygonun kydropiper
P oly go r.iml kydropiperoides
P oly goniun lapathif :oliun.
Polygonlur. pensyivanicum
Polygonun persicaria
Polygonun pumctatun
P olygonurr. ramostssimum
Potygonun scandens
Polygoniun scandeus van. durnelorurrl
Polygonun virginianun
Runex altissimus
Runex crispus

Polypodiaccae
Achntun pedatun
Aspler[iun platyne uro n
Cystopteris protrusa
Cyslopteris tennesseensis
Wcodsia oblusa

Pontederiacee
H eteramthera lirTu) sa
Heteranthera rotundif olia

Porfukxracee
Claytonia virginica
Portulaca oleracea

Tunblegrass
Rye
Chinese foxtail
Yellow foxtail
Knotrcot bristlegrass
Green foxtail
indiangrass
Johnsonguss
Prairie cordgrass
Slender wedgegrass
Rough dropseed
Sand dropseed
Praihe dropseed
Puffsheath dropseed
Poverty dropseed
Porcupinegrass
Puxpletop
Edstem ganmagrass

Sweetwnlian phlox
Prairie phlox

whorled milkwort

Watr smaltweed
Prostrate knotwed
Wild buckwheat
Wateqxpper smrfueed
Mild waterpepper smartweed
Pale smartweed
Pennsylvania smartweed
Ledy's-thumb smartwed
Dotted smartweed
Bush knotweed
Climbing false buckwhcat
Climbing false buckwheat
Virgi nia knotweed
Pale dark
Curly dcx)k

undenhair fen
Ebony apleenwor(
Lowland fragile fen
Teunessee bladder fen
B luntlobe woodsia

B lue mudplantain
Roundleaf in udplantain

Virg i nia springbcauty
Common urslane

n
n

n
I
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VASCULAF} PLANTS OF THE KANSAS ECOLOGICAL BESERVES (cont.

Ice;""als ies                                     Common Name                     Ori
Q3C-

in   Habitat       BW       RT        TC

PotanogetoTLa~
P otamo geton diversifiolius
Potamgetonfoliosus
Potonw geton rodDsus
Potaowgeton pusiuus

Primukroee
Aragallis avensis
Androsace occiderdalis
Lysirrachia n~ularia

Banunculaceae
Anemone canderrsis
AneTrcone vir giniana
Ariemonella thalictroide s
D elphi rium carolinianum

ssp. viresceus
D elphiniun tricorne
I sopyrun biternatun
Myosurus mialmus
Ranunc ulus abortivus
Ranunculus hispidus van. hispidus
Ran:unculus recurvatus
Ranuneulus sceleralus
Thalictrun dasycarpun

Fthanmaccae
Ceanothas americarius `ral. pitcheri
Ceanothas herbaceous van. pubesceas
Rhamr.us larroeolata van. glabrata

Rosaceae
A8rirrond parvif lora
A griTronia pibe see us
Agriunnia rostellata
Cratae gus crus-galli
Crataegus nrollis
Fragariavirgirin
Ge un carderse
Geun vernun
Poterullla rorvegica
P otenlilla rec ta
P otenlilla rivalis
Potentilla simplex
Pruus cuericon
P runus ang ustif olia
Punus hortulcun
Pruun nchun
Pruun persica
Prunus seroitra
P runus virginiana
Pyrus cormunis
Pyrus ioersis
Pyrus malus
Rosaark~
Ro sa rraltif oora
Rosa seti

Waqrtlued pondweed
rty pondweed
I.ongleafpondweed
Baby pondweed

Scarlet pi mpemel
Western rockjasmine
Moneywort

Meadow anemone
Tall anemone
Rue anemone

Prairie larkspur
Dwarf hapur
False rue anemone
Mousetail
Littleleafbuttercup
Bristly buttercup
Hooked buttereup
Cursed crowfcot
Pulp|e meadowrue

New Jersey tea
Inland ceanothus
IAnceleaf buckthom

S mall flower agrimony
Downy agrimony
Woodland agrinony
Cockspur hawthorn
Downy hawthorn
Wild strawbeny
white avers
Heartleafavens
Norwegian cinquefoil
S ulphur cinquefofl
Brook cinquefoil
Old-field cinquefoil
American plum
Chickesaw plum
Hortulan plum
Mexican plum
Peach
Black cheny
Choke cheny
Pear
Iowa crat
Apple
Arkansas rose
Multiflora rose
Climbin
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VASCULAP PLANTS OF THE KANSAS ECOLOGICAL RESEPVES (cont.

CkxH-
Oripin   Habitat       BW       RT        TCFndyfuusrspeeies

Rosaceae. crmt.
Rtous allegherfensis
Rlbusfoagellaris
Rtous occidenwiis
Rubus ostryifbtius
Rtous pensilvanicus
Spireaprunifelia

Rdbiaceae
Galiunaparine
G alien circaezas
Galiun coneinnun
Galiun obtusun
H edyotis crassifolia

Rutaceae
Zaruhoxylluri arnericanum

SaHcacee
Populus deltoides ssp. monilif era
Salckamygdrloides
SaLixeriocephala
Salix exigun
Salix hunilis
Salix rigra

Santalaccae
Comandra ianbellata sxp` pallida
Comandra ionbellata ssp. iunbetlata

Sarifragr-
Heuehera richardsonii

Scraphutrikae
Agalinis tenulfolia
D asistorra rracropkylla
Leueosporandtifiida
hirdernia dubia
Mimulus alalus
Pensterrlon cobaea val. cobaea
Peustencondigitalis
Penslemon ttoaef oorus
Scrophulcu.iandandica
Tomarilhera auriculata
Verbascun bhattaria
Verbascun thapsus
Veronica Ogres tis
Veror[ica aveasis
Veronica peregrina van. peregrina
Veronicaperegrirava[.ralapensis
Veronieastrun'.virginiciun

Simaroubaceae
Ailanthus altissiun

Smilacee
Sndlctt herbacea
Smilax his

Common Name

Common bhckbtry
Nchem dewbeny
Bckraapberry
Highbush blackbeny
Pensylvania blackbeny
Bridal--
Cfrohweed bedstraw
Woods bedstraw
S hining bedstraw
Bluntleafbedstraw
Small bluets

Prickly ash

Plains cotonwood
Peachleaf willow
Diamond willow
Sandbar wnlow
Dwarfprairiewiuow
Black willow

I    Pale bastard tondflar

Bastard ttradflax

Alumrcot

S lender agalinis
Mullein foxglove
Paleseed
Yellow falsepimpemel
S harpwing monkeyflower
Cobaea beardrongue
S mooch beardtongue
Tube beardtongue
Mayland figwort
Eallcaf foxglove
Moth mullein
Woolly mullein
Wayside speedwell
Com givweu
Smooth purslane speedwell
G landular purslane speedwell
Culver's root

Treeof-heaven

Calrionflower greenbriar           n
nbriar                        n
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL FtESEPVES (cont.

|GerNIals ies                                     Common Name                     Ori
Ckx3u-

Hat)itat        BW       RT        TC

Solanccae
Datwa strarrroniun
I;yciun barbatun
P kysalis heteropkylla
P kysalis longifolia
P kysalis ptoesceus
P kysalis pwila
Pkysalisvirginiara
Solanun caroline ace
Solar.un elaeagnif oli un
Solanun interius
Solanun ptycanthun
Solanun rostralun

Staphylcacee
Stapkylea lriifolia

Tfliaccae
Tilia arnericca

Typha-
Typha angustif oita
Typha latif;olia

unaceae
Cellis wigata
Cellis occidentalis
Uha cuwicca
U lmus puwila
Ulmus ribra

Urdcaceae
B oehrneria cylindrica
laprtea carchrds
P arietaria pe nsylvanica
Pilea punila
Urtica dioica sap. gracilis

Vertrenacee
Lippia laneeoLata
Phryrrulleptostackya
Verberra bracteato
Verberra carchrvis
Verberra lustaLa
Verbena strieto
Verbera urticif bha

Violaceae
Viola pedala
violapedaife
Viola pratincola
Viola pud)escens
Viola raf inesquli
Viola sororia

Vitaceae
Ampelopsis cordata
P artheTrocissus iaserta
P arlherocissus quirviuef;olia
Vitis aestivalis

Jinson weed
hhatrinony vine
C homy groundcheny
Spearleafgroundeheny
Downy groundeheny
Htry groundcheny
Virginia groundcheny
Cholina horsenettle
Silverleafnightshede
Plains black nightshade
B lack nighshade
Buffalo bun nightshade

American bleddenut

American basswood

Narrowleafcat-ffl
Common cat-tail

Sugarbeny
Common hackbeny
American elm
Siberian elm
Slippery elm

Bog hemp
Wood nettle
Pennsylvania pellitory
Clcarweed
S tinging nettle

I"celcaffrogfhit
|JOpseed
Prostrate vefoena
Rose verbena
Blue velbena
Wcouy verbena
Ncttleleaf verbena

Bird's-foot violet
Prairie violet
Meadow violet
Downy yellow violet
Johnny-jump-up
Downy blue violet

Raccoon grape
Woodbine
Virginia creeper
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VASCULAR PLANTS OF THE KANSAS ECOLOGICAL RESERVES (cont.

|Genurals ies                                     Common Name                     Ori
Cke-

Habitat       BW       RT        TC

Vitaceae, cont.
Vitis cberea
Vitis riparia
Vitis vulpina

Graybarkgrape
Riverbankgrape
Winter grape

nFVR
nFVRV
nFVR
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BF}YOPHYTES OF THE KANSAS ECOLOGICAL RESERVES

Gary L.  Merrill
Division of Biology, Kansas State University, Manhattan, KS 66506-4901

and Stephen L. Ilmme
T. M. Sperry Herbarium, Department of Biology, Pittsbung State University, Pittsburg, KS 66762

Bryophytes @ivision Bryophyta) consist of three groups of plants: mosses, liverworts,
and homworts. Mosses (Class Musci) are the largest group, worldwide as well as in Kansas.
For Kansas there are 166 species of mosses recorded, 66 known taxa of liverworts (Class
Hepaticae) and 3 species of homworts (Class Anthacerotae).  At present 84 species of mosses,
24 species of liverworts, and 2 homworts are recorded for the Kansas Ecological Reserves
(KER).

Bryophytes are most numerous in the eastern half of the state, where moisture is more
readily available. Mosses and liverworts occur on a variety of substrates: soil, limestone and
sandstone outcrops, the bark of living trees, and rotting wood. In Kansas, mosses are more
likely to be found in dryer situations than are liverwor[s and homworts. Most liverworts and
homworts are found only in moist habitats, but some species are well-adapted to mesic and
even xeric conditions. Mosses include species with prostrate, trailing stems as well as those
which grow erect, forming tufts or cushions. Liverworts and homworts differ from mosses in
having dorsiventrally flattened, thalloid or leafy plant bodies, and are typically prosmte,
growing close to their substrate where water can be effectively absorbed and evaporation is
minimized. They also differ from the mosses in the development and morphology of the
sporophyte.

The KER is characterized by considerable bryological diversity, which is related to their
history, as well as the variety of substrates available. Tracts in the Tri-County area are
primarily secondary forest with limestone outcrops, as well as some native prairie, whereas
tracts in the Baldwin Woods area are relatively undisturbed mature forest with sandstone
outcrops. Several mosses recorded for "Baldwin Woods" represent their only known locality
in the state, or are species which are rare in Kansas (although not in the eastern United States
generally) , sock as Atrichum oerstedian:ui'n, Bartramia powif ormis , B ryhnia gran'tinicolor ,
Bryoandersohia illecebra, Dipkysci:u]'n foliosu]'n, Hyophila irrvoluta, and P olytrichastrum
oAi.ocurc. The Tri-County tracts are the only known lceality in the state for P/atydr.ctya
co"/crvoidcs. Liverworts occurring on KER which are rare in Kansas include Ccpha/ozja
b_icuspidsta, Frullahia brittohiae , F . squarrosa, Geocalyx graveolers , Redula obconica , and
Scapania undulata.

Douglas County is the most intensively collected county in the state for bryophytes.  A
favorite lceale for class field trips over the years, "Baldwin Woods" has had two earlier nsts of
bryophytes, one compiled by R. L. MCGregor (1966), and one by S. P. Churchill (1982),
both unpublished. On the Tri-County tracts, earlier studies include the bryophyte flora of the
Fitch Natural History Reservation Qlartman 1956) and a study of prairie bryophytes on the
Rcekefeller Native Prairie, a native prairie remnant on the Rcekefeller Experimental Tract
@uncan 1959). To supplement these earlier lists, we collected bryophytes on the Tri-County
tracts (Nelson Environmental S tudy Area, Rcekefeller Native Prairie, Filch Natural mstory
Reservation) and two RER tracts in Baldwin woods (Breidenthal Biological Reserve, and Roy
and Eleanor Wall Woods) in June of 1991. Two days of intensive collecting resulted in more
than a dozen new county moss records and additions to the flora of the Reserves, as well as
several additional liverworts (including Rczdnda obcoHi.ca, new to Kansas) and the homwort
Phaeoceros lcavis.
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the Theodore M. SpelTy Herbarium, at Pittsburg State University (KST), and a set of duplicate
specimens has also been deposited with the Experimental and Applied Ecology Program at the
University of Kansas.  Hartman's collections from the Fitch Natural History Reservation were
formerly in the Emporia State University Herbarium acsTC); the mosses are now in the Reed
Bryophyte Herbarium, and the nverworts at PSC.  The bryophyte collections of the University
of Kansas Herbarium (KANU) were transferred in 1969 to the New York Botanical Garden
(NY).  These presumably included the vouchers for the list of MCGregor (1966), but none of
this material has been examined by the authors in the preparation of this list.  The species of
mosses from "Baldwin Woods" listed by Churchill (1982) as personally collected or verified
have been accepted.  Mosses with an asterisk (*) following the species nalne have not been
seen by the authors but are known to occur in Douglas or Jefferson counties, and are accepted
subject to verification.  Records which are known to be based on misidentifications have been
excluded.  Likewise, liverwort and homwort species followed by an asterisk(*) are those listed
by MCGregor (1966) and IIartman ( 1956), but not personally colleeted or verified by the
authors.  Excluded species and taxonomic and nomenclatural changes from earlier lists are
available from the authors.

Names of taxa and the sequence of families is based on Anderson et al. ( 1990) for the
mosses, and Stotler and Crandall-Stotler (1977) for liverworts and homworts.  Within
families, the genera are presented in alphabetical sequence.  The usual substrate for each
species is given with S = soil; 8 = tree bark; W = rotting wood; LS = limestone, and SS =
sandstone.  Species occurrence (+) is given at the Baldwin woods area (BW) and the Tri-
County aea ITC).

This paper is Conthbution 92-510-8 from the Kansas Agricultural Experiment Station.

Literature  Cited

Anderson, L.E., H.A. Crum, and W.R. Buck.   1990.  List of the mosses of North America
north of Mexico.  The Bryologist 93:448499.

Churchin, S.P.   1982.  Mosses of Baldwin Woods.  Unpublished report.  University of
Kansas, Lawrence, KS 3 pp.

Duncan, E. S.   1959.  Ecology of Kansas prairie bryophytes.  M. A. Thesis, University of
Kansas, Lawrence, Kansas.   63 p.

Hartman, E. L.  1956.  The bryophyte flora of the University of Kansas Natural History
Reservation.  Trans. Kans. Acad. Sci. 59:57-70.

MCGregor, R.L.   1966.  Flora of the Maurice L. Breidenthal Biological Reserve.  Unpublished
report.  Department of Botany, University of Kansas.   16 pp.

Stotler, R. and 8. Crandall-Stotler.   1977.  A checklist of the liverworts and homworts of
North America.  The Bryologist 80:405428.

47



BPIYOPHYTES OF THE RANSAS ECOLOGICAL RESEPVES

Qxm-
ies                                                                                   S ubstrate                   BW                    TC

MOSSES

Ditrichaccae
Ceratodon purpiueus *
DitTichun pallidun
P leuridium subulatiui'i

Dicra"-
Dicranella heteromalha
Dicrunlla varia
Dicrarium conde rsati»n
D icranun scopariun

Leunbrya~
I.eucobryun gloucun

Fissidentaccae
F issideas bryaldes
Fissideas dlbius
Fissideus ObtusifeLius
F issideas tarifolius

Bunbauniaccae
Dipkysciun foliosum

Pottiaceae
Astomum muhlenbergianum
Bari]ula irtha
8arbulaungulculata*
D e sncatodo n obtusif olius
Desncatodon plinthobius
Hy ophila irrvoluta
Tortula pagorun
Weissia controver sa

Grimmiaceae
Schislidiun alpicola

Fhnariaceae
Aphowrrhegrra serratun
Furaiaflavicus*
F uwi kygronetrica
P kyscomitrium collenckymatum
P kyscornitriun pyriferne

Bryacee
Bryum argenteum
Bryun caespiticium*
Bryl»n lisae vaI. cuspidatum *
B ryun pserdotrique trun
Pohlia ruL¢ans
PohLiawahlerhergii

Mniaccae
P lagiomniun ciliare
P lagiomr[ium cuspidatun

Aulacomniacee
Aulacomnium heterostichum

Bartraniacae
B artrania pomifbrwi s

Timmiacae
Timmia ne olitarra

+

48



BRYOPHYTES OF THE KANSAS ECOLOGICAL RESERVES (cont.

Q3C-
ies                                                                                S ubsmte                  BW                    TC

MOSSES, cont.

Orthotrich±e
O rthotrichun pundlun
Orthotriclun pusillun
O rthotric hun strangulatun

Anomodontaccae
Arromodo n atte nuntus
Arromodon mirror
AnoTnode n ros tratus

Hedwi8ia-
Hedwigiaciliata*

I-eucodonta©
I.oucodenjulaceus

Thdiacee
Thelia asprella
Thelia lescurii

Fabroniaccae
F abrorin ciwi

I.ehaeae
B ryo haploc ladium micropkylli»'r.
Bryohaplocladiumvirgirhanurn
Leskea gracile sceus
hindbergiabrackyptera

Thuidiacee
T huidium delicalul i»'n
Thuldiun recognitun

Amblystegiaccae
Amblystegium serpers
Amblystegium variun
Campylium chrysopkyllum

€£mpyliupr hispidvlum
Hygroamblystegium tenax
Leptodictyum hunile
Leptodictyun ripariun

Brachytheciaceae
B rae kyt he cium aclur.irratu)n
B rackytheciun oxy cladon
B ry hrin g raTniricolor
Bryoardersonia{ILecebra
Eurkynchiun hiars
Eurkynchiun pulchellum
S teerecleus serrulatus

Entndontarae
Enlodon compressus
Er[1odo n seductrix

Sematophyllaccae
Sematop kyllum  demissiLm

Hypnaceae
Homomallium adrratum
P latydictya corfervoide s
Platygyriun repens

S.LS,SS                     +
B'S+
S.LS                            +

SS ++

+
+

+
+
+
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BRYOPHYTES OF THE KANSAS ECOLOGICAL RESERVES (cont.

Qx-
ies                                                                          `          S ubstrate                   BW                     TC

MOSSES, cont.

Hypnacee, cont.
Pylalsiella selwynii *
Taxip ky llun deplowtun
Tasipkyllum taxiran'Leurn

Polyulchaccae
Atric hum angustalun
Alricl.un. oerstedianum
P ogorlati»n brackypkyllum
Polytrichastri»r.ohioense
Polytricham commune
Polylrichunjuniperinum

Anthcceroraceae
Anthoceros punctatus *
P hacoceros lacks

Ceproziaccae
Cephdeziabicuspidata*

Cephalozielhae
C ephaloziella hampeara *
Cephaloziella rihe Ilo

Geocalycacee
Geocalyx graveolens *

I-aphcrole€
117p hocolea bidentata
Lophocolea heteropkylla *

Jungennanniacee
Jamesoriella autunrualis *
Jungerrunrin kyalira *

Scapaniacee
Scapaninnenorosa*
Scaparinundulata

RndukxRE
Radula obconica

Jubulaccae .
F rullarin brittowiae
F rullanin eborace nsis *
Frullariniriflata
Frullahariparia*
Fndlarinsquarrosa

Codoniaccae
Fossombronia brasilierrsis *

Sphaercoarpaceae
Sphaerocarpos terarus *

HOROwORTS

LIVERWORTS

S

S
S

S

W
W



BPYOPHYTES OF THE KANSAS ECOLOGICAL RESEFtvES

Ou-
ies                                                                                  S ubstrate                   BW                    TC

LIVERWORTS, cont.

AytoniaKxae
Asterella tenella
Rebouliahemisphaerica*

hfrohantizxae
Marchoruiapolymorpha*

Rkeiaccae
Riccia bey richian
Riccia hirta *
Riccia hanellosa



MACROFUNGI OF THE KANSAS ECOLOGICAL FtESERVES

Pobert W. Lichtwardt
Department of Botany, Haworth Hall, University of Kansas, Lawrence, KS 66045

The terin "macrofungus" is used for those fungi with fruiting bodies that are easily seen
with the unaided eye.  In contrast, "microfungi" typically do not produce fruiting bodies, or
their reproductive structures are sufficiently minute to require in some instances the use of a
hand lens or microscope to be clearly seen.  Microfungi far outnumber macrofungi, but both
have essential roles in the ecosystem, where their decomposition activities recycle constituents
of ongaric matter, releasing them as carbon dioxide, ammonia, phosphates, etc., which allows
green plants to flourish and provides animals and other consumers with food.  Other important
activities of fungi include parasitism of animals and plants, as well as forming beneficial
mycorrhizal associations with the roots of plants.

The list which follows contains 212 fungi included in two subdivisions of "higher"
fungi: the Basidiomycotina and Ascomycotina.  The Basidiomycotina ®asidiomycetes) include
gilled mushrooms, boletes, corals, tooth fungi and polypores, and a range of other interesting
fungi commonly known as jelly fungi, earthstars, puffballs, bird's nests, and stinkhoms.  The
Ascomycotina (ascomycetes) actually comprise a larger subdivision of higher fungi than the
Basidiomycotina, but many species do not produce fruiting bodies, or their fruiting bodies are
not as obvious as are mushrooms, bracket fungi, and the like.  Well known exceptions include
the morels and false inorels, ofterLand incorrectly-alled "the mushroom" and "the
beefsteak. "  A large number of nonfleshy or hard fruiting bodies of Ascomycotina can be
found on wood.

The list of macro fungi of the Kansas Ecological Reserves (KER) was derived from
several sources, including class field trips and forays by groups or individuals.  The author
compiled this checklist with the assistance of Bruce W. Horn, Richard Kay, Sherry N. Kay,
and Dean Abel.  The fungal species in many cases are substantiated by specimens, field notes,
or photographs, but there are no organized pemanent collections to serve as a reference.  Our
records go back more than 30 years in some cases, but the pace of collecting and identifying
macrofungi has inereased in the last decade, primarily because of a growing core of local
persons interested in fungi, many of whom are knowledgeable and enthusiastic amateurs,
including some of the condibutors to this list who were instrumental in founding the Kaw
Valley Mycological Society.  Kay (1989) was used as a basic reference in compiling the
macro fungi list.

It should not be assumed that our list is complete.  There are records of many
macro fungi in northeastern Kansas that have not yet been found on KER.  How many
macrofungi cecur at KER?  A very subjective estimate is that there may be more than one
thousand, depending on what fungi one would include as "macrofungi."  Excluded from our
list are all "lower" fungi (phycomycetes), molds and other such microfungi, most plant
parasites, and the slime molds (myxomycetes).

Of the KER tracts north of the Kansas River, we have included only the Fitch Natural
History Reservation (FR), because collections are relatively sparse in the other tracts.  South of
the Kansas River, the Breidenthal Biological Reserve and Rice Woodland of the Baldwin
Woods (BW) area have dramatically more species, according to our list.  In part, there has
been less collecting in the Fitch Natural History Reservation than in Baldwin Woods tracts.
But this, in turn, is because there is a consensus among persons collecting macrofungi-at
least among the conthbutors to this list-that the Breidenthal Biological Reserve and Rice
Woodland do indeed contain more species of macro fungi than any of the KER tracts north of
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Common English names of most macrofungi are not used as uniformly and consistently
as they are for some groups of animals and plants.  Consequently, common names vary from
one mushroom field guide to another.  Unfortunately, many scientific I.atin names of fungi
also are not stable.  Fungal nomenclature follows the International Code of Botanical
Nomenclature, but despite these binding rules there are many legitimate reasons why fungal
names may end up as synonyms or suffer some other fate that would cause them to be
discarded.  Especially iksome for specialists and nonspecialists alike are changes in generic
names.  We have died to use the most accepted cunent binomial for each species. The reader
will find that most good mushroom field guides often list in their indices the most common
synonyms for scientific names.

Literature  Cited
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MACROFUNGI OF THE KANSAS ECOLOGICAL RESERVES

ORDERffamil
Ckx3urmce

ies                                              Common name                                          BW

BASDIOMYCOTINA

AGARICAIES
A8arica-

Agaricus chruptibulbus
Agaricus silvicola

Amanitacae
Awita bisporigera
Amanita citrirra val.

citrirra
Arruanitafoavocorha
Amanitafulva
Amarita muscaria vat .

dha
Amanita pa ru herira
Amanila pantherira val.

velatipes
Anunita rubesceus
Amwita spreta
Limacella illinila
Limacella illinita van.

argillacea
BoletzKxae

Boletellus russellii
Boletus af f inis
BOLetus campestris
Boletus edulis
Boletus varitpes
Gyropous castaneus
Gyro porus purpurirus
Lecci"Am griseum
Strobilornyces fooccopus

coprirLaccae
Coprinus comatus
Coprinus lagopus
Coprinus micaceus
Coprius radiaas
Psatkyrellakydrophila
Psathyrella velutira

Cortilulaccae
Cortiurius albidus
Cor tinarius bolaris
Cortinarius cinrabarinus
Cortinarius cinrramomeus
Cortinarius cotoneus gp.
Corlirarius distaus
GaLerira autundis
Hebeloma mesophaeum
lnocybe geophylla

Abruptly bulbous agaric
Forest agaric

B i-spored ananita

Citron amanita
Yellow warts
Tawny ringless grisette

fly agaric
The panther

Booted alrmita
Reddish ananita
Hated ananita
VVAite limacella

Clay-colored I imacella

Russell's jagged bolete
Related bolete
Field bolete
Ffrog bolete
Blcomless queen bolcte
Chestnut{olored bolete
Rosy bolete
Gray scaly-stalk
Old man of the woods

Shaggy mane
Wooly-stalked inky cap
Little inky cap
Change-mat inky cap
Clustered psath
Weeping widow

Vun te cortinarius
Colha cortinarius
Cinnabar cort
Cinnamon cort
Scaly cortinarius
Wide-gilled cert
Imy galerina
Veiled hebeloma
Little white inacybe

+
+

+

+
+
+

+
+-
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MACROFUNGI OF THE KANSAS ECOLOGICAL RESERVES

ORDERHamil
P-

ies                                             Common naine                                         BW

BAS IDIOMYCOTINA, cont.

AGARICAIES , conL
Hygrothoraceae

Hygroeybe conlca
Hy grocybe rniniala
Hygrophous pwiceus

I-apicfaccae
Lepiota procera

Paxillaccae
P kylloporus r hodoxanthun

Plutaccae
P luleus adrnirabilis
Pluteus cervinus
Pluleus longistriatus
Volvariella bombycira
VolvarielLa voivacea

Russuhae
Lac tarius alnicola
I-ac tarius corrugis
IAI tarius kygrophoroide s
Laciarius indigo
LActarius mirusculus
Lac tarius piperatus
I,actarius piperatus val.

glaueescers
I.actarius p samndcola
lm tarius subplintho galas
I.actarius subvellereus

var. stodistans
I.actarius torminosus
L^ictarius volemus
Russula albonigra
Russula crustosa
Russula emetica
Russulafragrantissirra
Russula marine
Russula pectiunioides
Russula virescens

Strophariaccae
P hohota albocrenulata
P holiota polychroa

Tricholomataccae
Armillaria nellea
ArmillaTiella tabesce us
Asterophoralycoperdoides
Clitocybe epickysium
Clitocybe gibba
Clitoaybe odera
F lanmulira velutipes
Laccariaanelkystira
liaccaria Lecafe

Witch's hat
Miniatue waxy cap
Scarlet waxy cap

Tall parasol

Yellow-rose pax

Yellow plu[eus
The fawn
Pleated pluteus
The silky
Sooty cloak

Golden milk cap
Comugandcap nifty
Distant-gilled mincy
Blue milky
Tiny little lactarius
Pepper milky
Green-staining pepper

milky
Sandy miucy
Salmon-staining milky

Velvety pepper milky
-ed milky
Velvety milky
Blackening ussula
Encrusted greenquilt russula
Emetic russula
Stinking russula
Powdend usula
Comb
Green crust

VThiteedged pholiota
Variable flan muha

Honey mushlcom
Veil-less honey mushroom
Powdercap
Brownish clitacybe
The funnel
Anise furmel
Velvet foot
Amethyst Laccaria

laccata
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MACROFUNGI OF THE KANSAS ECOLOGICAL RESERVES (cont.

ORDERFamil
Ckx;oumce

ies                                             Common name                                         BW                     FR

B AS IDIOMYCOTINA, conL

AGARICALES. cont.
Tricholomataceae. cont.

Lentinellus ursirus
Marasmiellus nigripe s
Marasmius capillaris
M arasndus delectans
Marasmius rotula
Marasrrius siccus
Marasmius sullivantii
Mycerra incLirrata
Mycera haeuntopus
Mycerra !uleopalleas
Omphalotus olearius
O ndemansielha radicata
Panellus stipticus
P kyllolopsis nidulans
Pleurotus oslreatus
Rhodotus palncatus
Tricholomopsis

pLatyphylla
APHYLLOPHORALES

Cantlrareuaccae
Cantharellus ctbarius
C anlhare llus cinrrabarinus
Canl harellus late ritius
Craterellus

corunopioides
Craterellusfallas

Cfavariaceae
Clavariafoava
Clararidelphus

pistillaris
C lavicorora pyxidata
Rcunriaformosa

Coniophoraceae
Serpula lacrirausHyd-
Derttirum repandun
H ericiun coralloides
Hericiun eriruaceus
Hydnellun spongiosipes
Hydnellun zonatun
Hy dnun imbricatun
Phellodon niger

Polyporaccae
C errena unieolor
Daeddeopsis ambigun
Daedaleopsis andigun

val. coronata

The bear
Black-fcoted marasmius
Ihi masmius
delightful mausmius
Pinwheel
Orange pinwheel
Sullivant's marasmius
Tilted mycena
Bleeding mycem
Walnut mycera
Jack o'lantem
The rooter
Bitter pan
Chage mark oyster
Oyster mushroom
Netnd rhodofus

Broadgill

Golden chantrelle
Liede red clrantrelle
Gill-less chantrelle

Trmpetofdeath
Horn of plenty

Pale yellow-tipped coral

rman club
Crown-tipped coral
Yellow-tipped pink coral

Dry rot

Spreading hydnun
Coral tooth
Hedgchno
Spongy-fooled tooth fungus
Zoned tooth
Shingle tooth
Black tooth

Uricolored dalea
Am biguous maze-polypore
Cro wned puzzling maze-polypore

+
+
+

+
+

+
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MACROFUNGI OF THE KANSAS ECOLOGICAL RESERVES (cont.

ORDERffamil
Ckeu-

ies                                             Common name                                         BW                     FR

BAS IDIOMYCOTINA, cont.

APHYLLOPHORAIES . cont.
Polyporaceae , cont.

Daedalcopsis corfragosa
F avolus alveolaris
Fonesf;onentarius
Fomitopsis cajanderi
GanoderTraapptwun
Gloeophyllun. sepiarium
Grifolafrondosa
lrpexlacteus
IAItiporus sulphureus
If ruites betulirra
Meripilus giganleus
Perewiporiafrainphlla
P hellinus gilvus
P olypous arcularius
Polyporus balius
Polyporus balsaneus
Polyporus elegans
P olyporus radicatus
Polyporus val.ius
Poria spissa
P orondulus cone hof er
Pyc noporus cirmabarinus
Pycroporus sanguineus
Trameles elegas
Traneles versicolor
Trichaptun biforrhis

Schizophyllaccae
Schizopkyllum  commune

Stereaceae
Stereum albobadiun
Stereun complicatun
Slereun hirsutum
Stereun oslrea
Xy lobolus frus tulatus

AURICULARIALES
Auricuhaccae

Awicuth awicuha
TREMELLALES

Tremelfacee
Calocera cornea
Dacryrnyces palrratus
Erfu glandulosa
Trenellaf;oliacea
Trenellafuciformis
Trenella mesenlerica
T rernellodendro n pallidum

Th-walled polypore
Diamond polypore
Tmderconk
Rosy conk
Arist's conk
Sepia-gilled shelf
Henof-the-woods
Miu[-white toothed polypore
Sulfur shelf
Rfror-strop shelf
Big rosette
Ash-loving poria
Cfak conk
Angutr-pored polypore
Black-fcotedpolypore
Baha polypore
Elegant polypore
Rooting polypore
Blackfoot
dense poria
Little-nest pol ypore
Cirmabarpelypore
Blood-redpolypore
Ambiguous polypore
Turkey tail
Biformed bracket fungus

Common  split-gill

Rufous-white parchment
Crowded parchment leaves
Hairy pachment
False turkey tail
Ceramic parchment

Ear fungus

Sta8hom
Orange fairy butter
Black witch's butter
Brownjelly-leaf
White jelly fungus
Golden witch's butter
False white coral
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MACROFUNGI OF THE KANSAS ECOLOGICAL PESERVES (cent.

ORDER„amil
Ckx;urrmce

ies                                             Common name                                         BW                     FR

B AS IDIOMYCOTINA, conL

LYCOPERDALES
Geastrxee

GeastTunfomicatun
Geastrunruf;escers
Geastrun saccatun
Geastrun triplex

LycoprHda-
Calvatha crariiferwis
Caivatin rubro-f lava
I.ycoperdon uar 8iratun
I;ycoperdo n perlatun
liryco perdo n pyrif erne

NIDULAF-S
NidularizKae

Crueibulun laeve
Cyalhus stercoreus
Cyathus strialus

PHAELALES
Phallaceae

Phalds hadriari
SCLERODERMATALES

Sclerodermti©
Scleroderma citrinum

UREDINALES
Puceiniaccae

Gymrosporangium
jwiperi-virgialcune

CLAVICIPITALES
ClavicipiLaccae

Cordyceps melolanlhae
Cordyceps militaris
Cordyceps ophioglossoides

Hypomycetaccae
Hypornyces chrysospermus
Hypornyces kyalinus
Hypoinyces lactif luorun

IroTIHDIALEs
Venturiaccae

Apiosporina morl)osa
ELAPHOMYCETALES

Elaphomycetaceae
Elaphornyces graoulatus

HEILOTIALES
Helotiacae

Bisporella citrina

ihohed earthstar
Reddening earihstar
Common earthstar
Saner earthstar

Brain-shaped pufun
Change staining puffball
Peeling puffball
Gem -studded pufflrdl
Pear-shaprrd puffball

Common bird's nest
Dung-loving bird's nest
Grooved bird's nest

Purple-egg s tinkhom

Common earthball

Cedar-apple rust gall

ASCOMYCOTINA

Rhinoceros-beetle cordyceps
Orange club cordyceps
Golden-thud ccndycaps

Golden mold
`h/hitish lobster mushroom
Lobster mold

Black knot (on cheny)

Common deer mffle

Citron cup
Black saucer cu

+
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MACPOFUNGI OF THE KANSAS ECOLOGICAL RESERVES

ORDERffamil
Ckeurmce

ies                                              Common name                                          BW                     FR

ASCOMYCOTINA, cont.

HELOTIALES , cont.
Helotiaccae, cont.

C hLorociboria aerugirasce rs
I.eo tic lulrica
Leotia viscosa

HYSTERLALES
Hysteriacae

Hy sterographium elongatum
Hy stero graphium nrori

pEzrzALEs
Hunwhcee

Hu€ hendsphaerica
Pyroneun omphalodes
Sculellinia sculellala

Sacosomataccae
Gallella rrfa
Microslounfooccosa
Sarco scy pha coc cinea
Sarcosayphaoccidertlalis
Umuha crateriun

Pezizacee
Peinreprch

Helveuaceae
GyromitrafastigiaLa
H elvella acelabulun
Heivella crispa
H elvella queletii
Heivella steveasii

Morchelhae
M orc hello angusticeps
Morchella e sculenta
Morchella semilibera
Verpa bohemica
Verpa conica

SPHAERIALES
Xykria-

Dakfinia conce ntrica
Entonaema liquescers
Hypoxylonfragiforme
Hypoxylon mediterraneum
Hypoxylon rubigirosun
Hypoxylon sassaf ras
Hy poxylon xar[1ho creas
Xylaria hypoxylon
Xy laria polyrrorpha

Green stain
Yellow jelly club
Green-headediellyclub

Elongate boat-shaped cnist
Boat-shaped crust

Brown-hailed white cup
Dqnessed dick
Eyelash cup

Filled rubber cup
Shaggy scarlet cup
Ealley scarlet cup
Liule summer cup
Devil's gray goblet

Wavy pezin

False morel
Brown-veined peziza
Saddleback
Ribbed elfin saucer
Steven's helvella

Narrow-headed black morel
Common morel
Half-free morel
Early false morel
Smooth thimblecap

Zoned cramp balls
Bngrof-water
Red cushion hypoxylon
Black crust
Reddish crust
Sassafras crust
Yellow -flesh hypoxylon
Carbon antlers
Ihad man's fingers
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MAMMALS OF THE KANSAS ECOLOGICAL PESEPVES

Henry S.  Fitch
Fitch Natural History Reservation, Rt. 3, Box 142, Lawrerice, KS 66044

and W. Dean Kettle
Experimental and Applied Ecology Program, 2041  Constant Ave., Lawrence. KS 66047-2906

Thirty-eight species of mammals have been recorded from the Kansas Ecological
Reserves (KER) as shown in the following list.  A hypothetical list of species that may have
occurred. or may still occur, on KER areas has 15 additional species including 5 that were
extirpated in Kansas in the 19th century (Black Bear, Gray Wolf, Mountain Lion, Bison and
Wapiti), six wide-ranging bats (Big Brown Bat, Evening Bat, Hoary Bat, Silver-haired Bat,
Brazilian Free-tailed Bat and Eastern Pipistrelle), two semi-aquatic species known to live in the
general area (Mink and RIver Otter) and two species typical of shortgrass plains that also have
been found nearby (Badger and Black-tailed Jackrabbit).  Alleged recent sightings of the
Mountain Lion in the Tri-County areas of KER require verification.  Humans, as well as their
domesticated (and feral) livestock and pets, have not been included in this list even though their
activity can have significant impact on the areas.

Of the 38 species actually recorded, 17 have transcontinental ranges, 13 others are most
typical of the Eastern Deciduous Forest Biome (Virginia Opossum. Elliot's Short-tail Shrew,
Least Shrew, Gray Squirrel, Fox SquiITel, Southern Flying Squirrel, Eastern Chipmunk,
White-footed Mouse, Woodland Vole, Southern Bog Lemming, Eastern Woodrat, and Eastern
Cottontail); six others are most typical of Great Plains grasslands Q'lains Pocket
Gopher,Franklin's Ground Squirrel, Western Harvest Mouse, Plains Harvest Mouse and
Prairie Vole); and two are intrnduced commensals Qlouse Mouse and Norway Rat).

Several types of small live-traps have been used for mammal sampling, with hundreds
of thousands of ``trap nights" on the Tri-County area between 1948 and the present.  Relatively
little sampling has been done with bat nets.  Little sampling of any kind has been done in the
KER tracts of the Baldwin Woods area.  Information concerning mammal species larger than
rabbit size has been based mainly on casual sight records and tracks.

Notable changes in the mammal faunas of the KER areas have been observed.  Like
other large mammals the White-tailed Deer was extirpated in Kansas in the late 1800s.  As a
result of a successful conservation program in Missouri deer regained their abundance there,
reinvaded Kansas in the 1930s and were first seen on FNIR in 1949.  They increased to a
peak population there in the 1960s (before an open season was declared).  The Eastern
Chipmunk was reintroduced to the FNIIR (with more than 30 releases) in the late 1980s and
apparently is now well established.  The Plains Pocket Gopher, Great Plains Harvest Mouse
and Deer Mouse, all typical of shortgrass habitat. have disappeared from the FNIIR as a result
of successional changes.  The Muskrat and (much less frequently) Beaver have temporarily
established individuals or small colonies at the FNIIR pond, but they invariably disappear
when the aquatic habitat deteriorates, as in time of drought.  The I.ong-tailed Weasel, Eastern
Spotted Skunk and Red Fox have not been observed in recent decades at FNIIR and their
present status is uncertain.  The Eastern Woodrat was at a population peak in the late 1940s,
declined precipitously in the 1950s and 60s, and by 1990 had again become abundant.  The
Southern Bog Lemming was abundant in the late 1920s and again in the late 60s but extremely
rare during most of the intervening period.  The Hispid Cotton Rat formerly had a more
southern range, reaching only to southern Kansas in the 1920s but spread northward into  the
northeastern part of the state in the late 1940s.  It is subject to drastic reductions, with die-off in
unusually severe winter weather.  Numerous studies on the ecology of the more common small
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manmals of the Tri-County areas have been published and should be consulted for specific
information (e.g., Fitch 1958; Gaines and Johnson 1982; Fitch et al.  1984; Swihart and Slade
1990; and Foster and Gaines 1991).

The following list is presented in phylogenetic sequence, and scientific and common
names follow Jones et al. (1986).  Generalized habitat preferences for each species has been
recorded as follows:  A=aquatic tendencies, F=forest, Paprairie or pasture, E--edge or forest-
grassland contact, and C=commensals.  A generalized key to abundance and occurrence is
given with the following codes:  a=abundant, m=moderately abundant, rrare, s=single record
of occunence, and i=introduced species with no extant population.  With recognition of the
problem of oversimplification, each species has been placed in a single habitat type and,
generally, has been assigned to one of three abundance categories.  Obviously certain species
®articularly larger species) utilize several habitats and many populations undergo changes in
density.  Despite these reservations, it is beneficial to provide the reader (especially one
unfamiliar with the local fauna) with coarse data on the local faunal ecology.
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MAMMALS OF THE KANSAS ECOLOGICAL RESERVES

onerITanil K3e;INusrs ies                                            Common Name                                        Habitat   Abundance

Masupialia
Didelchidae

D idelphis vtr giniara
lnsectivora

Soricidae
Blarirakylophaga
Cryplotis parva

Talpidae
Scalopus aq uaticus

Chiroptera
Vespertilionidae

Myoiis lucifugus
I,asiurus borealis

hagomorpha
trydae

Sylvilagusfooridanus
Rodenha

SciLridae
Tawh striatus
Marmota morrax
Spermophilusfranklinii
SperTnophilus tridecemlineatus
Sciurus carolinersis
Sciurus niger
Glaucomys volans

Geomyidae
Geornys bursarius

Castoridae
Castor candnsis

Cricetidae
Reithrodonlonnys megalotis
Reithrodontomys montanus
Peromyscus leueopus
Peromyscus maniculatus
Sigmodon hispidus
Neotorrafooridow
Microtus ochrogaster
Microlus pinetorum
O ndatra zibethicus
Synaptorny s cooperi

Muridae
Rattus norvegicus
Mus  musculus

Zapxfidae
Zapus hndsonius

Cinvora
Canidae

Cants lalraus
Vulpes vulpes
Uroayon cinereoar ger[leus

Pracyonidae
Procyon lotor

Virginia opossum

Elliot's Shor(-failed S hrew
I.east Shrew

Eastern Mole

Little Brown Myotis
Red Bat

Eastern Cottontail

Eastern Chipmunk
Woodchuck
Frarmn's Ground Squinel
Thirteen-lined Ground S quirrel
Gray Squirrel
Fox Squinel
Southern Flying Squirrel

Plains Packet Gopher

Beaver

Western Harvest Mouse
Plains Harvest Mouse
VThite-fcoted Mouse
Deer Mouse
Hispid Cotton Rat
Fdstem Woodrat
Prairie Vole
Woodland Vole
Muskrat
Southern Bog Lemming

Norway Rat
House Mouse

Meadow Jumping Move

Coyote
Red FOx
Gray Fox

Raccoon

Fin

Fin
Pin
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MAMMALS OF THE KANSAS ECOLOGICAL PESEF]VES

Orderffamil K3enursrs ies                                             Common Name                                         Habitat    Abundance

Camivora, cont.
Mustelidae

Mustelafreruta
Spilogale putorius
Mephitis nephilis

Felidae
F elis rut us

irfuodactyla
Cervidae

Odocoileus virginianus

Ilong-tailed Weasel
Eastern Spotted Skunk
Striped Skunk

Bobcat

white-tiled Deer

Fr
Pr
Pin

Fr

Ea
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BIBDS OF THE KANSAS ECOLOGICAL PIESEFtvES

Galen L Pittman
Experimental and Apptted Ecology Program, 2041  Constant Ave., Lawrence, KS 66047-2906

There are 215 bird species that have been observed on Kansas Ecological Reserves
(KER) lands, 82 of which are known breeding birds.  The avifauna of KER is diverse (40
finilies) and is a reflection of the varied habitats that constitute RER.  The KER tracts of the
Tri-County area have second-growth woodland, grassland, open scrubland, and aquatic
habitats that attract many "open country" and "edge" species as well as "water" birds.  The
KER tracts in Baldwin Woods have essentially one habitat type (mature eastern deciduous
forest) and therefore a much less diverse avifauna than the Tri-County tracts.  This single
habitat produces a smaller and more specialized avifauna with several species that have very
limited crocurrence in Kansas (e.g., Pileated woodpecker, Acadian Flycatcher, Golden-winged
Warbler, Cerulean Warbler, and Worm-eating Warbler).  Collectively, the area's birdlife
represents a primarily eastern fauna, but is situated at or near the western range limit for many
species.

Only about 20% of the birds that cecur on KER are year-round residents. Another 10%
are winter residents and about 25% are summer only residents.  Nearly half (45%) of the birds
encountered on KER are sthctly migrants or temporary visitants and very few species are
found in widespread locales throughout the tracts.  Thus, the composition of a daily bird list
recorded on KER is greatly influenced by the time of year and the particular lceation being
censused.

The accompanying checklist of the birds of the Kansas Ecological Reserves was
compiled from the field records of H.S. Fitch, R.L. Boyd, C.L. Cink, R.F. Johnston, and
G.L. Pittman and covers the period 1948 -present.  Particular attention was given to field
surveys by the author from 1985 to the present.  The nomenclature and amngement used
follows the Check-list of North American birds, 6th edition, American Omithologists' Union,
1983.

The checklist contains the following notations for occunence:  BW = Baldwin Woods,
TC = Tri-County area, "blank" = absent, "+" = present, and ''*" = known breeding either past
or present. The following notations are used for seasonal abundance: A = Accidental-
extremely rare, not to be expected; extralimital in occurrence.  R = EaEg- few records, erratic in
cecurrence due either to very little suitable habitat or very low population densities.  0 =
Occasional- ilTegular either during the seasons indicated or in annual frequency; present in low
densities with records infrequent.  U = Uncommon- present during the seasons indicated in
low densities; regularly occurring but only in the appropriate hal>itat.  C = Common- present in
moderate to high densities and to be expected on almost any visit to the field during the seasons
indicated.  And finally, the notations for the seasons are as follows: Sp = Spring (Mareh -
May), Su = Summer (June - August), F = Fall (September - November), W = Winter
qiecember - Febniary).
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BIRDS OF THE KANSAS ECOLOGICAL BESEPVES

Orderflinilyrspecies                             Common Name                                Seasonal AbLindance             Ckeurrenee
Su      F         W             BW     TC

Podicipediformes
Podicipedidae

Podilymbus podiceps
Pelecanifomes

Pelecanidae
P elecanus erylhrorkynchos

Phalacraccracidae
P Ichcrocorax aurltus

Ciconiiformes
Adidae

B otaurus lenligirosus
Ardea herodias
E gretta caerulea
B ubulcus ibis
B utorides striatus
Nycticoras nycticorax

Anserifomes
Anatidae

Arser albifrons
Chen caerulesceas
Braun candensis
Aix sponsa
Anas crecca
Anas rtoripes
Anas platyrkychos
Aus acula
Anas discors
Anus clypeata
Alas strepera
Aythya anericana
Aytkya collaris
Aylkya af f ir.is
Lophodyles cueullatus

Falconiformes
Catharddae

Cathartes aura
Accipitridae

P arrdion hal.Laetus
I ctinia mississippieusis
H aliaeetus leueocephalus
Circus cyar\eus
Accipiter striatus
Accipiter cooperit
Accipiter gundlachi
8 uteo lineatus
B uleo I)latyplerus
B uteo swaiusoni
Buteojaunicensis
B uleo lagopus
Aquila cirysaetos

Pied-billed Grebe

American \h/hite Pelican

Double{res(ed Cormorant

American Bi[tem
Great Blue Heron
Litue Blue Heron
Cattle Egret
Gun-backed Hcon
B lackcowned Night-Heron

Greater White-fronted Goose
Snow Goose
Canda Goose
wed Duck
Green-winged Ted
American Black Duck
hfallard
Northern Pintail
Blue-wingedTed
Norfuem Shoveler
Gndwall
Redhead
Ring-neeked Duck
Lesser Scaup
Hnded Merganser

Turkey Vulture

Osprey
Mississippi Kite
Bald Eagle
Nothem Harrier
S harp-shin ned Hawk
Ccoper's Hawk
Northern Goshawk
Red-shouldered lfawk
Broad-winged rhwk
S wainson's Hawk
Red-tailed IIawk
Rough-1egged Hawk
Golden Eagle

RRR +
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BIRDS OF THE KANSAS ECOLOGICAL RESERVES

Orderflinilyrspecies                            Common Name                                Seasonal A      dance             Qcounenee
Su       F         W             BW     TC

Falconiformes. cont.
Falconidae

Falco spaverius
Falco colundius
Falco ndcanus

Gallifomes
Phasianidae

P hasianus colchicus
Borrasa whellus
M eleagris gallopavo
Colinus virgirianus

Gruiformes
Rallidae

Coturnicops roveboracensis
Rallus limicola
Porzaun carolirra
Fulieaarnericon

Gnridae
Grus canadensis

Charadriifomes-dae
Charadriusrociferus

Scolopacidae
Tringa ne Larrole usa
Tringafoavipes
Tringa solitaria
Actitis Tunularia
BaTtrawhtongicuch
C alidris rrrawi
Calidris winulilla
Calidrisfuscicollis
Calidris nelowtos
Gallinago gallinago
S colopex winor

hidae
IAus pipixcan
IAlus p hiladelphia
Larus delowarensis
C hlidonias niger

Columbiformes
Columbidae

Columba livia
Zierthrracroura

Cuculifomes
Cuculidae

Cocayzus erythropthalmus
Coccyzus anericanus

Strigifomes
Tytonidae

Tyto alba
Strigidae

0 lus asio

American Kestrel
Merlin
Prairie Falcon

Ring-neeked Pheasant
Ruffed Grouse
Wild Turkey
Northern Bobwhite

Yellow Rail
Virginia Rail
Sofa
American Coot

Sandhiu Crane

Killdeer

G reater Yellowlegs
Lesser Yellowlegs
Solitry Sandpiper
Spotted Sandpiper
Upland Sandpiper
Western Sandpiper
hat Sandpiper
Whi Le-rumped S andpiper
Pectoral S andpiper
Common Snipe
American `hfoodcack

Franklin's Gull
Bomparte's Gull
Ring-billed Gull
BfackTem

Rock Dove
Morning Dove

B lack-billed Cuckoo
Yellow-billed Cuckoo

Common Ban-Owl

EasLem Screech-Ow I

UU U*

00
CC

UUO
CCO

UUU
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BinDs oF THE KANSAs EcOLOGicAL PIESERVEs

Orderfiamilyrspecies                             Com mom Name                                 Seasonal AbLindance              Cha]netue
Su       F         W             BW

Strigifomes. cont.
S trigidae. conl

8 ho virginianus
Strix varia
Asio  otus
Asio foa"neus
Aegolius acadicus

Caprinulgiformes
Caprimulgidae

Chordeiles wirror
C aprimulgus caroline usis
Caprimulgus vocif eras

Apodiformes
Aprrdidae

C luetura pelagica
Trachhidae

Archilochus colubris
Coraciifomes

Alcedinidae
Ceryle alcyon

Piciformes
Picidae

Melanerpes erythrocephalus
Melaerpes carolinus
Spkyrapicus varius
Picoides pwhesceas
picoides viLiosus
Colaptes auralus
Dryocopus pileatus

Passeriformes
Tyrannidae

Conlopus borealis
Contopus virens
Empidonaxfoaviventris
Empidonacviresceus
Empidorum alnorum
Empidonac traillii
Empidorax minimus
Sayornis phoebe
Myiarchus crialtus
Tyrarmus verticalis
Tyrarmus tyrannus
Tyrarmusforfeicatus

Ahaudidae
Erenraphila alpestris-nidae
Progne sichis
Tachycine[a bicolor
Stelgidopteryx serripenhis
Riparia rlparin
Hirunde pyrrhorota
Hirwh rustica

Great Honed Owl
Baned Owl
Ilongird Owl
S hort-eared Owl
Northern Saw-whet Owl

Common Nighthawk
Chuck-will's-widow
Whip-poor-will

Chimney Swift U

Ruby-throaLed Hummingbird           U

Belted Kingfisher

Red-headedwctrtyer
Red-belliedWndpecker
Yellow-bellied S aps ucker
Downy Woodpecker
rfty Woodpecker
Northern Flicker
Pilcated Wndpecker

Olive-sided Hycatcher
Eastern Wood-Pewee
Yellow -bell ied Flycatoher
Acadian Flycatcher
Alder Hycatcher
Willow Flycatcher
Least Flycatcher
Eastern Phoebe
Grcal Crested Flycatcher
Western ELgbird
Eastern Kingbird
Sc issor-tailed Flycatcher

Homedut

Purple Martin
Tree Swallow
Northern Rough-winged Swallow
Bank Swallow
Cliff Swallow
Ban Swallow
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BIPDS OF THE KANSAS ECOLOGICAL BESEBVES

Orderlfinilyrs pecies                             Common Name                                Seasonal Abundance             QcourTence
Su      F         W             BW     TC

Passeriformes. cont.
Corvidae

Cysrocitta cristata
Corvus brackyrkynehos

Patdae
P arus aincapiltus
Parus bicolor

Sittidae
Sitta canadersis
Sitta carolineasis

Certhiidae
Certhia cunericac

Troglodytidae
Thryo thorus ludovicianus
Troglodytes aedon
Troglodytes troglodytes
Cislolhorus plaleusis

Muscicapidae
Regulus satrapa
Regulus calendula
P oliv|)ttla caer ulea
Sialia sialis
Calharusfuscescens
Catharus minimus
Catharus ustulatus
Catharus gultatus
Hylocichla mustelina
T urdus Tnigratorius

Mmidae
D umelella carolinensis
Mimus  polyglottos
Toxostorra rut un

Bombycundae
B ondycilla cedrorun

hidae
Lenius lndovicianus

Stunidae
Sturnus vulgaris

Virconidae
Vireo griseus
Vireo belLii
Vireo solitarius
Vireo f lavifrons
Vireo  gilvus
Vireo philadelphicus
Vireo olivaceus

Emberizidae
V erwivora chrysoptera
Ve rwivora pere grira
Vermivora celata
Verndvorarrfecapilla
P anda cunerican

Blue Jay
American Crow

B lackcapped Chickadee
Tufted Timoue

Red-brcasted Nu (hatch
White-breasted Nuthatch

Brown Creeper

Carolina Wren
House Wren
Winter Wren
Sedge Wren

Golden{rowned ringlet
Ruby-crooned ringlet
B lue-gray Gnatcatcher
Easter Bluchird
Veery
G ray{hecked Thoh
Swainson's Thrush
Hermit Thush
wont Tush
American Robin

Gray Cathird
Northern Mockingbird
Brown Trier

CedarWaxwing

Loggerhcad S hrike

Europen S tarling

White€yed V ireo
Bell`s Virco
Solitary Vireo
Yellow -throated Virco
Warbling Vireo
Philadelphia Virco
Red€yedVirco

G olden-winged Wafoler
Tennessee Warbler
Orange€rowned Watler
Nashv ille Warbler
Northern Parula

CCCC**
CCCC**

CCCC**
CCCC**
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BIPDS OF THE KANSAS ECOLOGICAL PESERVES (cont.

OrdeITalyrspecies                            Com mom Name                                Seasonal AbLindanee             Cke`nence
Su      F        W             BW

Passerifomes. conL
Emberizidae, conL

Derdroicapetechia
Derdroieapensylvarica
DendoicaTragrolia
Dendroicatigrirra
D endroica caerulescers
Derdrohacororan
Dendoicavirens
Dendroicafiusca
Derdrvicapchrurun
Derdroicacastaea
D endralca striato
Dendroica cerulea
Mntotiltavaria
Setopha8a ruLicilla
P roto rotaria ciLrea
Helmilheros vermivorus
Seiurus aurocapillus
S eiurus rlove boracensis
Seiurus motaciLla
oporornisformosus
O porornis philadelphia
Geothlypis trichas
Wilsonia pusilla
wilsoTin candusis
lcteria vireus
Pirangartora
Pirangaolivacea
Pirangaludeviciara
C ardirdis cardirdis
P heuciicus ludovicianus
Gulrca caerulea
Passerirracycurea
Passerinaciris
S piza arnericarra
Pipilo erytirophthalmus
Spizella arborea
Spizella passerina
SpizelLa pallida
SpizelLa pusiLla
Pooeceles grawineus
C hondestes grammacus
P asserculus sandwichensis
Ammodramus savanrrar u)'r.
Ammodramus leconteii
P asserelLa iliun
Melospizanelodia
M elospiza lincolnii
M elospiza georgiana
Zonotrichia albicollis
Zonolrichia leucophrys

Yellow Warbler
Chestnut-sided Warbler
Magnoliawafoler
Cape May Warbler
B lack-throated B lue Warbler
Yeuow-runpedWarbler
Black-throated Green Wdlbler
B lackburnian Wafoler
Palm Warbler
Bay-breased Warbler
Blackpollwarbler
Cerulean Warbler
B lack-and-white Warbler
American Redstart
Prothonotry Warbler
Worm caring Warbler
Ovenbird
Nothem Water(hnish
Louisiam Waterthrush
Kentucky Warbler
Morning Warbler
Common Yellowthroat
Wihon 's Warbler
Canada Warbler
Yellow-breasted Chat
Summer Tanager
S carlet Tanager
Western Taunger
Northern Cardi nal
Rose-breas(ed Grosbeak
Blue Grosbeak
Indigo Bunting
Painted B unting
Dickcissel
R ufous-sided Towhee
American Tree Sparrow
Chipping Spanow
Clay{olored S palrow
Field Sparrow
Vesper S parow
Lark Sparow
Savannah Spanow
Grasshopper Sparrow
Leconte's Sparrow
Fox Sparrow
Song Sparrow
Lincoln's Sparrow
Swamp Sparrow
Wh ite-froated Sparow
White{rowned S parrow
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BIRDS OF THE KANSAS ECOLOGICAL RESEF`VES

OrderITamilyrspecies                           Common Nan e                              Seasonal Abundance             Qc`©e
Su      F        W             BW     TC

Passerifomes, cont.
Emberizidae, cont.

Zorotrichinquerula
Junco kyerralis
Agelaius phoerticeus
S turnella rnagrla
S turnella ne glecta
Xaruhocephalus xanlhocephalus
Euphagus carolius
Qulscalus rrexicanus
Qulscalus qulscula
Molothrus aler
I clerus spurius
lcterus galbula

Fringillidae
Carpodacus purpureus
Carduelis pirus
C arduelis trislis
C oc cothraustes ve spertinus

Passeddae
Passer donesticus

-Sparow
rm{yed J uneo
Red-winged B lackbird
Eastern Meedowlark
Western Medowfark
Yellow-headed B lackbird
Rusty Blackbird
Great-tailed Crackle
Common Grackle
Brown-headed Cowbird
Orehard Chiole
Northern Oriole

Purple Finch
Pine Siskin
American G oldfinch
Evening Grosbeak

House Sparrow
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PEPTILES AND AMPHIBIANS OF THE KANSAS ECOLOGICAL RESERVES

Henry S.  Fitch
Fitch Natural History Pleservation, Fit. 3, Box 142, Lawrence, KS 66044

Forty species of amphibians and reptiles have been found on the Kansas Ecological
Reserves (KER), and others are to be expected as some of these areas have not been
thoroughly sampled.  The Fitch Natural History Reservation Q=Nm) has been sampled the
most thoroughly, with thousands of records based upon almost continuous live trapping over a
43-year period.  Sampling of the Rockefeller Experimental Tract was begun in 1957 and has
been carried on sporadically.  On the Nelson Environmental Study Area (NESA) sanpling has
been mainly in the southeastern part (the Kansas Biotic Succession Facility) where artificial
shelters have been used since 1986.  However, the forested portions of NESA have been
sampled only casually, and the same applies to the Robinson Tract, and the KER tracts in
Baldwin Woods (Breidenthal Biological Reserve, Rice Woodland and the Roy and Eleanor
wall woods).

Approximately 70 percent of the 56 species in the lceal herpetofauna have been
recorded on the Tri-County area of KER (Fitch Natural History Reservation, Nelson
Environmental Study Area, and Rockefeller Experimental Tract).  Missing are 8 fluviatile
species..  Necturus rraculosus , Grapternys pseudogeographica, Trachemys scripta, Trachemys
f ooridai'ra, Apalone rn,utica, Apalo ne spinif era, N erodia erythrogaster , Nerodia rhombif era., also
7 floedplain or wetland species:  Ambysfo;7¢4 Jexan!tt7'i, Ra#cl arco/aJa, Bw/a cognrofus,
Thamrophis proximus, Thamrophis radix, Regilra grahand, Sistrurus catenatus.. 3 £cf[est
s:pecies;.  Eumeces authracinus, Opheodrys aestivus , Storeria occipitomaculata., and one
arenieotous s:pecies, Heterodon p latirhinos.

Most records have been gathered from the FNHR, but with the successional habitat
changes from field, pasture, and prairie to brush and woodland, the following species have
been eliminated from the Reservation :  Gasrropforyne a/i.vacc¢, Tcmapcne orur/a, Crolclpkyf!Ar
collaris , Ew'neces obsoletus , EiAI'neces septertriolralis, Cnemidephorus sexlineatus , Pituephis
catenifer, Tantilla gracilis, and Crotalus horridus.  A;n these spcoLes e;xcept Crotapkytus
collaris , C nemidophorus sexlineatus , Euneces septer[triorralis (and posstidly Tantilla gracilis)
are still present on NESA.  Six of the species in our lists (At7ebys/o»'!a f!.gri.mtm, Scapfei.opus
bombifrous, Chrysernys picta, Terrapene carolina, Elaphe guttata and Lapropeltis getuldy are
thought to have reached the Tri-County area of KER as occasional dispersers from more
favorable habitats, or to have been brought and released by people, but without establishing
permanent populations.  No species has gained in numbers as a result of the successional
changes on FNIR, but the following have been drastically reduced:  Oprfuisczztrus affcHwc!fzAs,
Eurneces fasciatus , Carphophis ai'roenus , Coluber constrictor, and Diadophis punctatus.

Of the 40 species occurring on KER, 7 (Brtyfo woodhows!.j., I?a#a[ cczfcsbcl.a#a,
Chrysernys picta, Coluber constrictor , D iadophis punctatus , Lanpropeltis getula , Thannophis
sirtalis) are t[a.nscowineutal ±n diistribndron., 9 ¢Scaphiopus bombif roes , Rana blairi ,
Gastrophryne olivacea, Terrapene ornata, Crotapkytus collaris , Euniueces obsoletus,  E.
septentrionalis , Tantilla gracilis , a;nd Tropidoclonion lineatw'n) are charalcte;irsdc Of the Glca:t
Plains;  I (Pl.fropAJ.a cafc#lJcr) is mainly western, and the remaining 23 species (57%) are most
characteristic of the Eastern Deciduous Forest Biome.  Of the 23, 12 (Hy/cz cArysorcc/!.s, Bw/a
americarus , Terrapene carolina, Eu]'neces ahihracin;us , E. fasciatus , Scincella lateralis ,
Carphophis anroenus , Elaphe obsoleta, Storeria occipitomaculata, Virginia valeriae ,
Agkj.sJrocfo# co"rorfrir and Crofcz/ws horrj.czus) have overall ranges corresponding well with the
Forest B±ome., 8 others (Ambystoma tigrinum, Acris crepitans, Pseudacris triseriata,
Ophisaurus attenuatus , Cnemidophorus sexlineatus , Elaphe guttata,  Ilampropeltis calligaster ,
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and IVcrodid Jz.pcdon) have ranges extending west far into the Great Plains grasslands, while 3
(C h€lydra serpentira, Iiunpropeltis triangulum, and Storeria dekayi) range southward into the
tropics.

In the accompanying lists, species are presented in phylogenetic sequence by finily
and scientific and common (species or subspecies) names follow Conant and Collins (1991).
Generalized habitat preferences for each speeies has been recorded as follows:  A=aquatic
tendencies, B=barren soil, sand or rock, C=cultivated land, F=forest, P=prairie or pasture, and
E=edge or forest|5rassland contact.  A generalized key to abundance and occurrence is given
with the following codes:  a=abundan[, m=moderately abundant, r=:rare, s=single record of
occurrence, and i=introduced speeies with no extant population.

Literature  Cited
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America.  Peterson Field Guides.  Houghton Mifflin Company, Boston.  xviii + 450 pp.

72



AMPHIBIANS OF THE KANSAS ECOLOGICAL PESEPIVES

ies                                                            Comm on Name                                         Habitat         Abundance

Ambystomatidae
Arndystoma tigrinun

Pelobatidae
Scaphiopus bombifrous

Bufonidae
Brfo ~ricanus
8 ufo woodhousii

Hylidae
Acris crepitans
Hyla chrysoscelis
Pseudacris triseriata

Ranidae
Rarui bhairi
Rarra calesbe in

Mcrohylidae
Gas trophry ne olivacea

Eastern Tiger Salarmder

Plains Spadefoot

Eastern American Toad
Woodhouse's Toad

Blanchard's Cricket Frog
Cope's Gray Tree frog
Western Chorus Frog

Plains Leopard Frog
Bullfrog

Great Plains NalTowmouth Toad

Cr

Cr

Fin
Pin

Aa
Fin
Ca

Am
Aa

Fin
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REPTILES OF THE KANSAS ECOLOGICAL PESERVES

ies                                                            Com mon Name                                         Habitat         Abundance

Chelydridae
C helydra serpe nha

ELydidae
C hrysemys picta
Terrapene carolina
Terrapene orruwh

Crotaphytidae
Crotapkytus collaris

Tdidae
C newidophorus serdineatus

Scincidae
Euneces anthacinusl
Eunecesfascialus
Euneces obsoletus
Euneces septenlrionalis
Sciacella lateralis

Anguidae
Ophisaurus atterluatus

Colubridae
Carphophis arrroenus
Colder constrictor
Diadephis punclatus
Elaphe guttata
Elaphe obsoleta
Lapro peltis calli gaster
ljaapropeltis getula
Lemprope ltis trian gut u,in
Nerodie sipeden
Pituiophis catertyer
Storeria dekayi
Storeriaoccipilorraculaial
Tanlilla gracilist
Thamrophis sirtalis
Tropideclonion lineatun3
Virginia valeriae

Vipchdae
Agkistroden contortrix
Crolalus horridus

Snapping Turtle

Midland Painted Tur(le
Three-toed Box Turde
Ornate Box Turtle

Eastern Collared Lizard

S ix-lined Racerunner

Northern Coal Skink
Five-lined Skink
Great Plains Skink
Northern Prairie Skink
Ground Skink

Western Slender Glass Lizard

Western Womi Snake
Eastern Yellowbelly Racer
Prairie RIngneck Snake
Great Plains Rat Snake
Black Rat Snake
Prairie Kingsnake
S peckled Ki ngsnake
Red Milk Snake
Northern Water Snake
Bullsncke
Texas Brown Snake
Northern Redbelly Snake
Flathead Snake
Red-sided Garter Snake
Lined Snake
Western Earth Snake

Osage Copperheed
Ti mber Rattles nake

A

]Baldwin Woods only; 2no recent records; 3NESA only.
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SPIDERS OF THE KANSAS ECOLOGICAL RESEPVES

Hank Guarisco
Kansas Biological Survey, 2041  Constant Aye., Lawrence, KS 66047-2906

and Henry S.  Fitch
Fitch Natural History Beservatjon, Rt. 3, Box 142, Lawrence, KS 66044

Spiders are a conspicuous and ecologically important group of predators although they
may serve as prey for other species. Despite their importance, research in araeneology has been
hampered by the difficulty of making accurate identifications and the lack of natural history
information for even many common species. Information concerning the spider fauna of
Kansas is very limited. The only surveys of this group within the state are those by Cragin
(1886), Scheffer (1904,1905), Fitch (1963,1965). Fitch and Fitch (1966), Guarisco and
Kinman (1990), and Guarisco and Molt (1990). Although a thorough knowledge of the
Kansas spider fauna is presently a distant goal, intensive study in the relatively small area of
the Kansas Ecological Reserves (KER) has provided a working knowledge of the identity and
habits of the local fauna.

This checklist is based on earlier work at the Filch Natural History Reservation
Q]NIIR) and Rcokefeller Experimental Tract (Fitch 1963) and collections by the first author,
primarily from the FNHR and Nelson Environmental Study Area, from 1972 to the present.
Only very limited collecting has been done at the Baldwin Woods area.  More field work,
especially in the Baldwin Woods area, will undoubtedly add more species to this checklist.
Voucher specimens are located in the preserved collections of the Kansas Biological Survey,
the University of Kansas Snow Entomological Museum, and the senior author's personal
collection.

The current KER spider checklist contains a total of 236 species (about one half of the
currently reponed fauna for Kansas). Thirty-six species are first reported from the KER and 21
of these are new state records.  Each new state record is followed by an asterisk (*) and a new
KER record is followed by a plus symbol (+). Some species have a question mark (?) before
the scientific name.  This indicates that it is a questionable record and more field work is
needed to verify the species' presence.  For example, Spi.rcmbo/us sp. was recorded by Fitch
(1963) but a recent revision (Millidge 1980) indicated that it is a genus which is resricted to the
western United States and no Kansas localities were given. Therefore, although a species of
this genus may occur here, in the absence of a voucher specimen the previous record is
questionable. A recent revision of Cyc/os4 indicates that C. caro/I. (Hentz) is a southeastern
species and many identifications of species within this genus were erroneous in Carrier
publications (Levi 1977). Both C. co#!.ccz ¢allas) and C. "rbj.;iafcz (Walckenaer) occur in this
part of Kansas and the latter species occurs on the KER.  Kaston (1981) indicated that he had
FrfsidenRE\ed Philodromus praelustris Keysel+ing and P. vulgaris (Hente) as P. pernix
Blackwell.  Because collecting on the KER has revealed many specimens of p. vw/gcm.I but
none of P. pcmir, the record for the latter species is called into question.  A4cfczpfei.c!j.ppus
car/aneus (Hentz) is considered a southeastern species (Richman and Cutler 1978) and closely
resembles M. bczrrows!. Kaston which does cecur on the KER.

Recent taxonomic advances have made many of the scientific names used in earlier
surveys obsolete.  Therefore, this list provides the currently recognized scientific name and the
describer followed by older names placed in synonymy.  The list is arranged phylogenetically
by family following (Platnick 1989).  The next section provides habitat information:  F =
foresvwoodland,  0 = open areas such as fields and prairie,  F/O = forest edge,  E = edificarian
(e.g., associated with houses, bans, and bridges), and W = wetland.  These are general
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designations and many species occur in more than one habitat.  The letter "U" indicates that the
habitat information is unrecorded.  The final section of the checklist indicates the source of the
record as either a voucher specimen (v) or reported in literature (r).
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SPIDEF}S OF THE KANSAS ECOLOGICAL RESERVES

Hab itat                   Source

Atypidae
Sphodros'fi/chi. Gertsch and Plamick

[=Atypus sp.I
Sphodros niger (Hewn)

[altypus nt.gcr Emerton]
Sphodros rirfipes QA:+re"e)

Antrodiaetidae
Antrodiaetus lincolnianus qulohoy)

Ctenjzidae
Ummidin sp.

I.oxascelidae
Larofcc/es rcc/usa Gertsch and Mulaik

Pholcidae
Pholcus muralicola Mai\ghan and Fltoh

|--Pholcussp.i
Psilochorus pullulus QLentL)
Sperrrophora meridionalis Henn

NImetidae
A4z.mc/zd no/I.us Chamberlin
A/imc/us p«rz./anus Chamberlin

Uloboridae
Uloborus glomosus qulchcker\acr)

Nesticidae
Eidrmrnella pallida ®memon)

Theridiidae
Achaearaneaporteri®aul£§»
Achaeararu3a le pidarior Inn (CL. FLoch)
Argyrodes carlcellalus Qlente)
Argyrodes trigonulr. alente)
Crus/ndl.na al/cra Gertsch and Archer
Dipoera nigra ®meton)
E roplo gnatha marmorata QT!entt)
Eroplognaiha tecta aceyserfung)
Euryopis limbata qul alckenacr)
I:atrodec t us variol us W atckenzN¢I

[=Misidentified as La/rodec/z4s c«rocavz.ewer.f Muller]
S Lealoda alnericana a=meton)
Steatoda borealis quenkz)
S teatoda triangulosa QNchc,keme[)
Theridion albidum Banks *
TheridiondifferensEme;rum
T he ridio n murari u]n Emer`oT\
TheridionpermsylvanicumEmerlon*
Thymoites unimaculatum Qme[\or\)

[=Spdyro/inns I.mparafws Bishop and Crosby]
Linyphiidae

Centromerus lalideus Qmerlon)
Ceraticelus micro merton

F/O O                       v

77



SPIDEF}S OF "E KANSAS ECOLOGICAL RESERVES (cant.

ies                                                                                                                             Habitat

Linyphiidae, cont.
Ceraticelus minulus Qmenon)
C eratinella brunnea Emetion
Eperigone macuhaia ®alis)
Erigone autumllalis Emenon
Erz.gone praeczursa Chamberlin and Evie
F ro ntinelLa pyramitela qul atckel\aer)
Lepl kyphanles appalac hia Chain:be:him and iv..a
kept kyphantes sabulosa O{!eysehing)
Meioneta micaria ®mefron)
NerieneradialaQhlatctweael)

(=Lin}pho.a mczrgz.nafa C.L. Koch]
origarates rostratus Qmenon)
Scylaceus pallidus ®meun)
Sisicus penifusif eras Bishop and CIosby
Souessoula parva ®ards)
Tapinocyba sp.
(?) Spirembolus sp.
Wad ckeraeria indirecta (0.P.Cam:bridge)

|€ornLcularia indirecta (Can+bndgeb\
Tctragnathidae

Te tragnatha elongata w chcke"cT
TetragrathalaboriosaHenfa

Angiopidae
Acaccfl.4 hama/a quentz)
Acarilhepeira cherokee I+evi *
Acanihepeira slellala qul alche;[iac[)
Araneus bicenterrarius McCook

[=misidentified as Arancus facvur a,. Kach)
= Araueus sio/t./art.us Oinerton)]

Araneus cingulalus QNalckenacl)*
Arane us gultulatus QNalche;r\&ex)*
Araneus juniperi a3mcrfun)

[--Conaraneajuniperia3meno"
Aranc z4s mczr7?€orcus Clerck
Arane us pratensis ®me[ton)

[=Si.ngaprtz/cnsz.sEmerton]
Araneus thaddeus QLentz)+
Aranie I la displicala anentz)
Argiope aurantia LJucas
Argiope trifasciata ¢orskal:)
Co lphepeira calowba ®alik§ly

(?) Cyclosa caroli ("entz)
Cyc losa i urbirrata QN chc.keun!ex)
Eustala arastera quldrckenac[)
E ustala cepina qul atckenae:I)
Gea heptagon QLente)
GlerognathafoxiQhccocJk)

=Mimo McCook
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SPIDERS OF THE KANSAS ECOLOGICAL RESEF}VES

ies                                                                                                                           Habitat

Argiopidae. cont.
HyposingarubensQl!eatz),)

[rfinga fruncato Bahks]
Larinia directa atwkz) +
Leacangc vcnusfa (Walckenaer)
M angora gibberosa queutz)
Mangora maculata Q{!eyseINmg)

[al/angora omaftz (Walckemer)]
MangoraplacichquenkL)
Metepeiralal]yrintheaqu!entz).)
M icralhena gracids QNalckeria!ex)
Micranthena miLrata QI!eutz.)
MicratherasagiitaiaQ^latckenac[)
NcoscoraarabescaQNatck!eriz]!RI)
Neoscora erueif era aluas»

E--Neosconahentziiaceyse[ling)
--NeosconabenjarninaqulatckeneRI)A

N eoscona pratensis Q]!entr)
Nuctenea cornuta ¢Ctorek. +
Vcmtcofa arena&cz (Walckenaer)
Win.a cctypa (Walckenaer) *

Lycosidae
Alloco sa funrea quentz)

[rfucfoua/uncrca Qlentz)I
Allocoso ro ct unb undo Onotngonery)

[:=Arc/asa nocfz¢abz{ndcz Mom (gomery]
Al locosa sublata Qhontgomery)

[=A rc/asa srd7/a/a Montgomery]
Geolycosa ndssouriensis (Bal\ks)
Gladicosagulosaquldrckeriae;I)

[=Lycosa gzt/asu Walckenaer]
IIogra aspersa quentt)

[=Lycasa asperso Hentz)
Hogna carolinensis QlalckenaRI)

[=dycasa caro/I.ncusis (Walckenaer)]
Hogra hellco QNalcke[\ae;I)

[=Lycasa hc//t„ Walckenaer]
Hogna punctulala queutL)

[=£ycasa punc/rdato (Hentz)]
Hognaral>idaOvzthckeliam)

[-+ycasarabidc7Walckenaer]
Pardosa irilvira queutz)
PardesalapidichaEman
Pardosa scatilis quouut)
P!.ra/4 a/achaus Gertsch and Wallace *
P(+cz/a a5pi.rams Chamberli n

E=PiraLaarenicolaEmeton\
P irata ins ularis Emenon
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SPIDEPIS 0F THE KANSAS ECOLOGICAL FtESERVES (cont.

Habitat                   Souroe

Lycosidae, cont.
P irata sede marius Morl:kgomRny

[=Pz.nato ma[c«/afus Emerton]
Varacoftz avara (Keyserling)

[=Lycoso avanz aceyserling)]
Schizo co sa avida qul atckenzueT)
Schizocosa bilineata Q;mexlon)
Schizocosa ocreata QI!eutz)

[=Scfu.zocosa crassj.pcs (Walckenaer)I
SchizocosasaltatrixQ1:eutz)

Pisauridae
Dolomedes albineus Hentz *
Dolonedes tenebrosus H¢ntz
Dolonedes triton QNdrcke;maer)

t--DolonedessexpunclalusHentz|
Dolomedes villalus Walckenirtyer

[=Do/o77'!cdes I.n.na/or Hentz]
P isaurina dubia aLentr)+
P isaurira wira QJ`lalck:enact)

[=Dczpcznus mz.r44s (Walckenaer)]
P isaurira undulata aceyseding)

t--Pelopaiisundulataa<:eysediT\g)i
Agelenidae

Ageleropsis naevia qulatcke"RT)
Ageleropsis oklchorra (Gerlsch)
Agelenopsis pe nrsylanica (C.L. TLach)
Cicurina arc uala Keyse[thg
Cicurina ludoviciana S.mor\
Coras lamellosus aceyse[tiing)
Tegenaria domestica (CLerck)

rmridee
Neoainlistea agilis (Keyse[timg)+

Dictynidae
Dictyna bellaus Chambe[lin+
Dictyraf;oliaceaQlenkz)
DictynaforwidolosaGenschandivie
Dictyra sublala Qlente)
Diciyna volueripes Keysehi\ng

Amaunbfidae
Tilarroe ca ame ricarra Emeton

Oxyopidae
Ortyopes salticus Hentz.
Ortyopes scalaris Hewn

Anyphaenidae
Anyphaerafhalerra@wl£S)
Anyphaena pectorosa L. Koch *
Aysha gracilis QLentz)

sallabunda
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SPIDEBS OF THE KANSAS ECOLOGICAL RESERVES (cent.

ies                                                                                                                             Habitat

Clubionidae
Castianeira cingulata (C.L. K!ceh)
Castianeiradescriptaquouut)
Castianeira longipalp us quenfe)
Castianeira trilineata QLell:ut)
Castianeira variata Gensch
C heiracant hium incl usurr. quentL)
Clubiorra kastoni Gertsch
C/toj.ona qicebecana Dondale and Redner *
Clubionoides excepla (C.L.Koch)
P hrurotimpus alarius Qlentz)
P hrurolimpus borealis a;me;from)
Scotinella redernpla (Gertsch)
Trachelas deceptus ®artso

[=Afcr!.a/a deccpto Bards]
Trachelas traruiulllus quenut)

Gnaphosidae
Callilepis imbecilla (Keysehing)
D rassodes aurieuloides Balrorvs
Drassyllus aprilinus ®and£S)
D rassyllus gynosaphes Chamhemn
Drassyllus lepidus QandKsb +
Drasry//zts nannc//z4s Chamberlin and Gertsch
Drassyllus novas Qanks) +
GnaphosafontiralisELeyse[timg
G raphosa sericata a.. Kach) +
Haplodrassus bicornis ®merlon)
Herpyllus ecclesiasticus He;"n

T:--HerpyllusvasiferQIvatckenaer)A
Micaria lorigipes Emelton
Sergiolus capulatus QNalcke;ria!er)
Sergiolus cyaneiventris S.moo
Sosticus iusularis (Bus)
Sosiicus loricatus a.. Kach)
Synaphosus pa/ndis (Chamberlin and Gertsch) +
Zc/a/cs dip/ex  Chamberlin
Zelotes hentzi  Barrows
Zeloles laccus QalrowsD *

Philodromidae
P hilodromus keyserlingi Mzirx +
P hilodromus rrrarxi Keysedjmg

(?) P hilodromus pernb¢ Blackwall
P hilodromus pratariae (Sche[[el)
Philodromus vulgaris (Heutz.)+
Thanatus forwicinus (Clerek)
Thanatus rubicellus Mct\o-Lcttco *
Tibellus dultoni (Hentz) *
Tibellus oblon

81



SPIDEBS OF THE KANSAS ECOLOGICAL RESEF]VES

ies                                                                                                                             IIabitat

Thomisidae
Coriarac hne versicolor Keysedin8

[€oriczracAne /entcz (Walckenaer)]
Misuneravatia(Clekck)
M isiune roides f orTrosipe s qul ale,kenaiRI)
Misurnerops asperatus (Hewn)
Misume raps delphinus qul atckenacl)
M islunenops oblongus (Keysehimg)
Ozypiila monroerrsis Keyseding
Synerraparvulun(Hentz)

[= (?) Synemcz van.aus (Walckenaer)]
Tmarus angulatus QN atckc"el)
Xysticus auciiif ecus T&eyseding

[=X. /cmn..sca/us Walckenaer]
Xysticus bicuspis TGeyse[l.ing
Xysticus elegans Keysor\ing
Xysticus ferox queutz)

[=Xysft.cur fransver58/z4r (Walckenaer)]
Xysfi.cur /ecncf/us Keyserl i ng

[=Xysfz.c us /i¢mc/acfus Walckemer]
Xys/I.cur pc//ax 0. Pickard-Cambridge
Xysf!.cur (cjr¢nus Banks
Xysticus triguttalus Keyserl.ing

Salticidae
Eris auranLia a"casD

t-=Paraphidippusaunntiusa.NIcz\styh
Eris militaris queutz,)

T:--ParaphidippusmargiratuswatckenidyRI]
(?) Eris pinea (Kaston)

|~-ParaphidippuspineusKz\son|
Evarcha hoyi ®eckhans)
Metaphidippus barrowsi Kason+
(?) Metaphidippus castaneus Q1!enkz)
Metaphidippus exiguus ®andis)*
M e iaphidippus galai bea qul atcke;riac;I)
M etaphidip pus prolervus qul ale;kel\zi!ex)
Habrocestlun pulex (Hentr)
Habronattus coecalus akeatz)

[--HabroralluscororatusQLentz)i
Hchrorratlus orbus Gdswofd
H abronaltus viridipe s QI!e;utz)
Hentzia wilrata (HerNz)
Henlziapalmarum(HoutL)

|=IIe ntzia ambig un QN alckenasr)i
Maevia inclemeus CwatckeneRT)
Marpissafornrosa(Barks)

[=misidentified as A4arp!.ssa b!."cz (Hentz)]
issa lineata C.L. Kach
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SPIDEPIS OF THE KANSAS ECOLOGICAL RESEPVES (cent.

ies                                                                                                                             Habitat

Salticidae, conl
Marp issa pikei Qedlchams)
P eckharnia americana ¢eckhwi)
PAidJ.fzpus apczcheanur Chamberlin and Gertsch
PhidippusaudasQLeutL)

[=p. varf.cgarur] a.ucas)
P hidippus clarus Tbeyscehimg

[=P. rfroa/or Walckenaer]
P hidippus iusignarius C.L. Ttoch

E~-(I)Phidippusfraudulentusquldrc;ke"RI}h
P hidippus plus Scnd££er
P hidippus princeps ®eckhamsD
Phidippus putrawi ¢eckhams)
P hidippus whitmanii Peckhams
Platycryptus undatus ®eGcel)

[=Mctoc)mbcz ztndczto (I)eGeef)]
Sarirch henlzi ®ardsb

[=A/yrmr2aracAnc den/zt. ®anks)]
SassacuspapenhoeiPedchams
Sillicus cursor Barrows *
Syragles (Gerschia) rroxtosus (Hentz.)

|=Gerlshia scorpionia QLentz)|
Talave ra minuta (Banksly*
Thiod}rapuerperaQLentr)
Thiodi na sylvana QLeutz.)

t=Thiodira iniqule s Nut ale;keriaiRI)A
Tutelira elegaus alen®
Tulelira hartii a3,m¢")

[=/cz.zd Aar/t.;. Emerton]
Zygoballus rrf eipes Peddrams

oballus bettini Peckhams
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INSECTS OF THE KANSAS BIOTIC SUCCESSION FACILllY

Edward A.  Martinko
Kansas Biological Survey, 2041  Constant Ave., Lawrence, KS 66047-2906

and Stephen G.  Pleyes
Department ot Entomology, University of Kansas, Lawrence, KS 66045

One important attribute of an ecosystem is that it is constantly changing-a dynamic
system, in which both plants and animal communities undergo temporal change.  This temporal
change is predictable and may be seasonal and therefore cyclic, or directional.  Ecological
succession is the temi used to refer to directional community change of species in time and
space for a habitat or patch of land.  Insects species make up 70% of the animal kingdom with
a total species diversity that is estimated to be in the range of 3 to 30 million.  These relatively
large numbers coupled with changes in insect communities that closely follow changes in plant
communities (Brown 1984) are indicative of the key role that insects play in the succession
process.  The Kansas Biotic Succession Facility was designed for experimental research on the
early stages of old-field succession in the forest-prairie ecotone of eastern Kansas.  Because of
the relative significance of herbivory in community dynamics, systematic collections of the
insect fauna have been made on a biweekly basis since the facility began in 1985.

The total number of insect species in Kansas was estimated to be in the range of 15,000
to 18,000 (Gates and Peters 1962), although these numbers may be a gross underestimate in
the light of subsequent surveys and work on smaller species.  Because of the central
geographic location of Kansas, many species from eastern, western, northern and southern
faunal elements also cecur in Kansas.  Since eastern Kansas is a transitional region from the
eastern deciduous forest to the tallgrass prairie, it is an area where much of the eastern fauna
ends and the western and southwestern faunas begin.  Although no comprehensive survey has
been made on the insects of Kansas, taxonomic studies on particular groups of insects are
occasionally done.  Likewise, a comprehensive survey of the insects and arthropods at the
Kansas Ecological Reserves has not been attempted, but a variety of taxonomic and biolotical
studies have been done on selected groups (Fitch 1965).  The present list of about 800 or so
moxphospecies taken from studies of old-field succession should be viewed as a starting point
and by no means comprehensive.

The Kansas Biotic Succession Facility is located on a 12 ha site at the Nelson
Environmental Study Area that was actively farmed until June 1984.  At that time the area was
released from fanning and was mowed into a series of vegetation patches that were allowed to
undergo succession with periodic mowing of the interstitial areas to maintain the integrity of the
patches.  Three sizes of vegetation patches were established, measuring 50 x 100 in (5000 sq
in), 12 x 24 in (488 sq in), and 4 x 8 in (32 sq in).  Old-field successional vegetation became
estabnshed during the first summer and insect sampling commenced in June 1985.  Insect
sampling has been perfomed biweekly between May and November every growing season
since 1985 using the sweep net and pitfall traps.  A reference collection for this study is
deposited in the Kansas Biological Survey.

Sweep samples were taken with a standardized protocol along 30 designated transects
covering the large, medium and small patches.  One hundred sweeps were taken along each
transect in the unmowed vegetation patches.  Five pitfall traps were situated along the same
transects used for sweep sampling and were opened for 48 hours at least 48 hours after the last
sweep samples were taken.  All specimens were sorted to morphospecies, and the number for
each molphospecies recorded.  Morphospecies are distinct phenotypes recognizable by
moxphological characters (Mayr and Ashlock 1991).  Since morphological modifications  are
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usually adaptations to particular selective pressures, i.e., host or habitat, the concept of
morphospecies is especially relevant in ecology.  Diversity, richness and abundance values
were calculated and compared among the different treatments (vegetation patch size) throughout
the season in contrast with similar values for plant speeies.  Data analysis has concentrated on
correlation, regression and principal components analysis as well as trophic structure pattern
delineation.  Sampling and data analysis for these ongoing studies continues for each growing
season.

In the accompanying list, the numbers following the family-group names refer to the
number of morphospecies within that group.  Family-group names recognized are based on
Borror et al. (1976) and generic/species names are ananged alphabetically under each finily.
Common names are given for those insects where possible and information on family feeding
habits (exceptions within the fanily are given after the generic/species name) are taken from
hterature (Bonor et al. 1976).  All reference specimens have to be sent out for fmal
identification and verification by specialists.

Literature  Cited

Borror, J.D., D.M. DeLong, and C.A. Triplehom.   1976.  An Introduction to the Study of
Insects.  Holt, Rinehart and Winston, New York.  xii + 852 pp.

Brown, V.K.   1984.  Secondary Succession:  Insect-Plant Relationships.  Bioscience 34 (11):
710-716.

Fitch, H.S.   1965.  The University of Kansas Natural History Reservation in 1965.  Univ.
Kansas Nat. Hist. Misc. Pub.   42:  1-60.

Gates, D.E. and L.L. Peters.   1962.  Insects in Kansas.  Extension Service, Kansas State
Univ„ Manhattan.  307 pp.

Mayr, E. and P.D. Ashlcek.   1991.  Principles of Systematic Zoology.  MCGraw-Hill Inc.,
New York.  xx + 475 pp.
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INSECTS oF THE KANSAs BioTic succESsloN FACILlrv

ORDERffamil ies                                           Common Name                                       Feedin

EPIEREROP'IERA
Baetidae 1
Ephemeridae 1

olroNATA
Ccenagrionidre 1 -3
Libellulidae I -3

oRTHoprmA
Tetrigidae 14

Paratetrix cueullata ®ulm.)
Tetrix orrratun Say

Acrididae 1-17
Chartophagaviridifasciala@eGeel)
Dissosteira carolina a-.)
Melaropus bivittalus (Say)
M.fiemurribrun(DeGee[)
M . dif ferentiales a:ho:rr\as)
Merwiria sp. \
Pardalophora sp. \
Parddephoraxp.2
Schislocera sp.\
Syrbula ap.\
Syrbula sp.2

Tettigoniidac I -3
Micro centr Inn r hombifolinm
Ore helimiun nigripes Scud.
Orchelimlrm vulgare Hz\ri:s

Gryllidae 1 -9
0ecanthus sp.\
Oecanlhus xp.2
Gryllus sp.\

MANTODEA
Mantidae 1

Stagmaloplera carolina Q8t:FT)
BLATroDEA

Blatndae 1
PHASRATODEA

Phasmatidae 1
Diapheroneraveliiwdrsh

IHbflRERA
Cicadidae I -2

Tibicers dorsala (Say)
Tibicens sp. \

Aphrophoridae 1 -5
Lepyronia sp. \
Philaenus ap.1

Cercopidae 1
Membracidae 1 -7

Campylenchia latipes (Say)
M icrutalis calva (Say)
Slictocephala bubalus ¢zto[.)

nelphacidae I -6
Stobera tricchra «Say)

hacodes s

Maymes
Mayflies

Danselfly
Dragonfly

Pygmy Leusts
Pygmy Leusts
Short Honed Grasshoppers
Green Sulped Grasshopper
Carolina Grasshopper
Two-striped Glasshopper
Red-legged Glasphopper
Differential Grasshopper
Slant Faced Grasshopper

A merican Grasshopper
Slant Faced Grasshopper
Slant Faced Grasshopper
Long-honed G rasshoppers
Broad-winged Kaydid
Meadow Grasshopper
Meadow Grasshopper

Tree Cricket
Tree Cricket
Field Cricket

Carolina Mantis

Ccekroaches

Walking Sticks

Cicadas

Froghoppers

Spi,tlebugs
Trechoppers

Planthoppers

Adults do not fed
Adults do not fed

Predatory
Pledatory

Phyrophagous

Phytophagous

Phytophagous

Phytophagous

Predatory

Omnivourous

Phytophagous

Phytophagous

Phytophagous

Phytophagous
Phytophagous

Phytophagous
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INSECTS OF THE KANSAS BIOTIC SUCCESSION FACILITY

ORDERffamil ies                                           Common Name                                       Feedin

HEMIPTERA, cont.
Dictyopharidae I-3

Scalops{ tsulcipes Say
nefoidae 1
Fulgoridae 1
Cixiidae 1
Fhidae 1-2

Acarraloria bivitlata (Say)
Acanalonia conica «Say)

Cicedenidae I -30
Aciropterus ac umiruitus

(van Duzee)
Drae culacephala rnollipes (Say`
Empoasca sp. 1
Endria iriwica (Say)
Exitianus exiliosus QJh:her)
Gypora angula Fte Long
Mesamia sp. \
Neokolla hieroglyphia (Say)
Norvellirra sewinula (Say)
P araphiepinus irr oratus (Say)
Scapkytopirusfronlalis(vanDuz.ee)
Stirellus bicolor (van D\inee)

Psyllidae I
Mridae I-18

Horcicas dislocatus (Say)
Lygus lineolaris ¢. de 8.)
Phagiognathus ap.1
Slalerocoris stygicus (Say)
Trigonotylus sp.

Iinthcoridae 1
0rius insidosus (Say)

Nabidae I
Nabis americoferus Cz)rayon

Saldidae 1-2
Reduviidae 1-3
Cydnidae 1-3

CorinelaenapulicariaGer.
Sehirus ap.1

Pentatomidae 1-11
Chlorochroa uhleri Stol
Murganha histrionica Ql.)
Neuraviridulaa,.)
TkyantaacceraueAne

Scutelleridae 1-2
Homaemus parvulus (Ge;rmAI)

Phymatidae 1
PkyrratafasciataMchn

Coriedae 1 -3
Lyptoglossus sp.
Anasa sp.  1

Alydidae 1
Alydus sp. \

Planthoppers

Planthoppers
Planthoppers
Planthoppers
Planthoppers

unoppers

Pain ted LcaThopper

Jumping Plant Lice
Plant Bugs

Tarnished Plant Bug

Flower Bugs
Insidious Flower Bug
Damsel Bugs

Shore Bugs
Assassin B ugs

Negro Bugs
Bunowing Bug
Stink Bugs

mlequin Bug
Southern Green Stink Bug

Shield Bugs

Ambush Bugs

Squash Bugs

Broad-Headed Bugs

Phytophagous

Phytophagous
Phytophagous
Phytophagous
Phytophagous

Phytophagous

Phytophagous
Phytophagous

Predaccous

Pbedaccous

Pbedaceous
Predaccous

Phytophagous
Phytophagous
Phytophagous

Phytophagous

Predaceous

Phytophagous

Phytophagous
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INSECTS OF THE KANSAS BIOTIC SUCCESSION  FACILITY

ORDERffamil ies                                           Common Name                                      Feedin

HEMrmRA. cont.
Ropalidae 1-3

Ar^yssws sp.  1
Tingidae 1-3

Corythacha marmorata QJhhel)
Piesnra cinera (Say)

Lygaeidae 1 -18
Neacoryphus bicrueis (Say)
Geocoris bullatus (Say)

Berytidae 1
PSOCOPTERA

unidentified Family 1
THYSAVOPThRA

unidentified Families 1-5
NIUROPTERA

Chrysopidae 1 -3
Chrysopa cornea Sreph.
ChrysopaoculataSay
Henerobius stigmalerus Finch

COLEOPThRA
Dytiscidae 1
Cicindellidae 14
Carabidae 145
mteridae 1-2
Staphyinidae 1-23
Scarabaeidae 16
Buprestidae 1-2
Lanpyridae 1 -3
Chthdae 14
Melyridae 1-2
Cleridae 14
Languriidae 1-2
Couinelhdae 1 rd
Mordellidae I-5
Phalcridae 1
nermestidae 1-2
Meloidae 1 -5
Pedilidae 1
Bruehidae 1-2
ELeridae 1 -8
Cerambycidae 1-7
Chrysomelidae 1 -56
Curculionidae 1 -54
Anthribidae 1-2

DIPTERA
Simulidae 1
Ccratopogonidae 1
Scatopsidae 1
Culicidae 14
Sciaridae 14
Tipulidae 1 -2
Bombyliidae 1 -3
Pipunculidae 1

Scentless Plant Bugs

Le Bugs

chinch Bugs

Stilt Bugs
Psacids

Thrips

Lacewings
Green hacewing
Green hacewing
Brown hacewing

Predaceous Diving Beetles
Tiger Beetles
Ground Beetles
Hister Beedes
Rove Beetles
Scanb Beetles
Metallic Wood Boring Beetles
Fireflies
S oldier B eetles
Soft-Winged Flower Beetles
Checkered B eetles
Lizard Beetles
Ifdybird Beetles
Tumbling Flower Beetles
Shining Flower Beetles
Skin Beetles
Blister Beetles

Seed Beetles
Click Beetles
Long-Honed Beetles
IlatBeetles
Snout Beetles
Fungus Weevils

Black Flies
Biting Midges
Minute Black Scavenger Flies
Mosquitces
Dark-Winged Root Gnats
Crane Flies
Bee Flies
B ig-Hcaded Hies

phytophagous

Phytophagous

Phytophagous

Pausitic
Phytophagous
Phytophagous

Phytophagous

Predaccous

Predaceous
Predacous
Ptodaccous
Ptedaceous
Predaceous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Predaccous
Predaceous
Phytophagous
Predaccous
Phytophagous
Phytophagous
Saprophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous

Blood s ucking
Blond sucking
Saprophagous
Blond s ucking
Phytophagous
Phytophagous
Phytophagous
Phytophagous
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INSECTS OF THE KANSAS  BIOTIC SUCCESSION  FACILITY

ORDERffamil ies                                           Common Name                                       Feedin

DrmRA, cont.
Taldae 14
Stratiomyidae 1 -2
Asilidae 1-5
frolichoprrdidae 16
Empididae 1-2
Syrphidae 1-10
Lonchopteridae 1
0titidae 14
Tephreddae I -7
Sciomyzidae 1 -2
Sepsidae 1
I.auuniidae 1
Sphaercceridae 1
Agromyzidae 14
Drosophilidae 1
Platystomatidae 1
Phoridae 1-3
Chloropidae 1-10
Muscidae I-5
Anthomyiidae 1 i;
Chlliphoridae 1 -2
Sarophagidae 1
Tachinidae 1€
unidentified Family 1

HPIDOPTERA
inatidae 1
Hesperiidae 1-3
Ncetuidae 1-2
Pyralidae 1
Geometridac 1
Nymphalidae 1
Pieridae I
Danaidae 1
Lycaenidae 1

HYRENOPThRA
Argidae 1 -2
Ichnuemonidae 14
BIaconidae 1-87
Scelionidae 1-19
Platygasthdae 1
Eurytomidae I -7
Pteromalidael-17
Eulophidae 1 -7
Torymidae 1-16
Chalcididae 1-18
Trichogranmatidae 1
Mylnaridae 1
Diapriidae 1-9
Megasphilidae 1
Eucoilidae 1 -3
Figitidae 1-2
Encyrtidae 1 4
Eucharitidae 1-2

Horse Flies
Soldier Flies
Robber Flies
Long-Legged Flies
Dance Flies
Flower Flies
Spear-winged Flies
Picture-Winged Flies
Fruit Flies
Mrsh Flies
Black Scavenger Flies

Small Dung Flies
Iedminer Flies
Pomace Flies
Pie lure-winged Flies
Hunpbacked Flies
Chloropids
House Flies, etc

Blow Flies
Flesh Flies
Tachinid Flies

Tiger Moths
Skippers
Noctuids Modrs
Snout and Grass Moths
Measuringworms
Brush-Fooled B utterflies
S ulfur B utterflies
NIucweed B u nerflies
Gossamer-Winged B utterflies

Blood Sucking
Phytophagous
Ptchccous
Pthccous
Predaccous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Predaccous
Saprophagous
Saprophagous
Sparophagous
Phytophagous
phytophagous
Phytophagous
Saprophagous
Phytophagous
S aprophagous , refuse
Phytophagous
S aprophagous , refuse
Phytophagous
Phytophagous
unknown

Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous
Phytophagous

Phytophagous
Parasitic
Pansitic
Pansitic
Pausitic
Parasitic
Parasitic
Pansitic
Parasitic
Pansitic
Parasitic
Parasitic
Parasitic
Parasitic
Gall formers
Gall formers
Parasitic
Parasitic
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iNSECTs OF THE KANSAs BioTic succEssioN FAciLlrv

ORDERITamil ies                                           Common Name                                       Feedin

HYMENOP'IERA. cont.
Dryniidae 1-2
Chrysididae 14
Bethyndae 1 -3
Mutillidae 1 -8
Tiphiidae 14
Scolfidae 1-2
Pompilidae 16
Rhopalosomatidae 1

0lixon sp. \
Veapidae I-8

Polistes sp. 1
Sphecidae 1-9

Sphecius speciosus Dryry
Cerceris sp. \
Ammophila ap. 1

Colletidae 14
mictidae I - 1 1

Agaposteunn sp. 1
Augochlora pura (Say)
Augochlorella striala quov.)
Halictus ligatus Say
Lasioglossun xp.1
Nond ap.1
Sphecodes ap. \

Megachilidae I-6
Andrenidae 1-2
Anthoporidae 1-8

Anthophora sp. \
Ceratira sp. \
Melissodes sp. \
Triepeolus sp. 1

Apidae 14
Apis nellifera L.
Bombus sp. \
Psiihyrus ap. 1

Formicidae 1-12
Crerratogasler ap.
Forndca sp. \
Leplolhorar sp. \
Monomoriun sp. \

rmica s

Cuckoo Wasps

Velvet Ants

Spider Waaps

Paper Wasps

Cicada Killer

yellow-faced Bees
Sweat Bees

Lcafcutting Bees

Honeybees
Bumblebees

Ants

Parasitic
Pansitic
Pausitic
Pansitic
Predaccous
Predaccous
Predaccous
Predaccous

Predaceous

Predaccous

Phytophagous
Phytophagous

Phytophagous
Phytophagous
Phytophagous

Parasitic
Phytophagous

Parasitic
Phytophagousrfthceous
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CRANE FLIES OF THE KANSAS ECOLOGICAL PIESEPVES

George W. Byers
Snow Entomological Museum, University of Kansas, Lawrence, KS 66045

aane flies ITipulidae) are the largest family of true flies (Order Diptera), represented in
North America north of Mexico by approximately 1600 species.  Although there are some
species whose ranges span the continent, it is possible to recognize in a general way an eastern
North American fauna, characteristic of the eastern deciduous and coniferous forests, and a
Rocky Mountain and western fauna. These two faunal groups are broadly separated by the
Great Plains.  Crane flies of eastern Kansas are near the western edge of the range of the
eastern group.  Nearly all the species occurring in the Kansas Ecological Reserves (KER) have
ranges extending far to the east, often to the Atlantic coast, while probably a majority of them
are not known from anywhere father west.  In his study of the crane flies of two KER tracts,
the Fitch Natural History Reservation (FNHR) and the Breidenthal Biological Reserve @BR),
Young (1978) found eleven species that had not been recorded earlier within 800 kin (500
miles) of these sites.  Young's study included 95 species from the two reservations together,
but his IVcpfrofomo ewccroi.des proved to be IV. cwccra, which he also included; and his TI.pw/cz
tr!.p/er included both I. co/ci. and typical I. tri.p/ex.  Only about a dozen additional species are
known from various lcx3alities elsewhere in eastern Kansas.

Farther east, the local faunas of crane flies that have been examined in detail include
significantly more species.  For example, Rogers (1942) found 201 species in an area of
roughly two square miles, in southeastern Michigan.  Since the larval habitats of most crane
flies range from moist to wholly aquatic and occur more commonly in woodlands, the
relatively impoverished fauna in Kansas can readily be coITelated with regional rainfall and the
westward extensions of the eastern forests.  Young ( 1978) analyzed the composition of the
crane fly faunas of the FNIIR and the BBR and noted that eastern genera (and species)
conspicuously absent are those whose larvae characteristically inhabit swamps, bogs, marshes
or clear streams, that is, habitats rarely found in this region.  Examples are Ped!.ci.a, D!.crcmofcz,
Antocha, Hexatonira and himnophila.

Composition of the crane fly fauna differs also between the FNm and the BBR, 38 of
the 95 species having been found at only one of these reservations or the other.  As pointed out
by Young (1978), however, 32 of these have been collected only rarely, so the real difference
is probably smaller than indicated.  Basically, the BBR is a more uniformly moist habitat than
the FNHR.  This is due to its essentially climax forest, its shaded, fairly deep ravine along a
north-facing escarpment, and its more developed drainage with small tributaries feeding Coal
Creek to the extent that it flows during most of the year.  On the FNI.IR, in contrast, the woods
are in various successional stages. the streams intermittent, but there is an artificial
impoundment (pond) that provides a shore habitat not found in the BBR.  The drying effects of
hot summer winds from the west and southwest are greater on the FNHR than on the BBR, as
a result of topographic differences.  These factors probably account for most of the faunal
differences noted.

Young's (1978) detailed study was concentrated in the period between May 1974 and
September 1975.  He collected mainly by net, so as to determine the precise habitats in which
the flies occurred.  However, in 1975 we also erected a Malaise trap (a kind of flight-intercept
trap) alongside Coal Creek in the BBR, and another in the somewhat swampy woods at the
upstream end of the impoundment on the FNHR.  These two traps were emptied every five
days during the flight season.  Flies captured by net were mounted and labelled and are
preserved in the Snow Entomological Museum, University of Kansas.  Those from the Malaise
traps were preserved in alcohol, later sorted, the common species counted and discarded but
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the less common ones also retained in the Snow Museum.  In addition to Young's study, I
have made seasonal collections at both reservations during the years 1956 to 1989, using
mainly an insect net but also occasionally Malaise traps, pan traps and, in winter, pit-fall traps
(e.g., for the flightless Cfei.o#ca).  Results of my collecting up to 1976 are included in Young's
report, and subsequent collecting has yielded no additional species of Tipulidae.  (One species
of winter crane fly, family Trichceeridae, however, was collected at the BBR on 23 January
1977, extending its known range westward some 1280 kin or 800 miles).

Most of the crane flies of northeastern Kansas are on the wing, that is, reach the adult
stage, between mid-May and early July.  Some of these are bivoltine, producing by accelerated
larval development a second annual generation, usually in mid- to late August.  There are,
however, some characteristically venal and autumnal species.  The reader may consult
Young`s ( 1978) paper for details of flight period, abundance and other aspects of the biology
of the various species.

The accompanying checklist is presented in the customary sequence, with genus,
species, and author given.  Information on larval habitat (for those species for which it could
be determined) is abbreviated as follows:  al - algae, usually thin film on wet surfaces; aq -
aquatic, feeding on organic debris; f - fungi, other than mycelia in decayed wood; in - mosses,
less commonly liverworts; inn - mouse nest, feeding on organic debris; om - organic mud,
mud with high organic content; s - soil, ordinarily beneath leaf litter in woods; sa - semi-
aquatic, in wet soil or sand or other saturated habitat; w - wood, usually decayed and damp to
wet.  A plus (+) indicates one or more collections of a species at the respective Reserve (BBR
or FNHR).

Literature  Cited

Rogers, J. S.  1942.  The crane flies (Tipulidae) of the George Reserve, Michigan.  Univ.
Michigan Mus. Zool. Misc. Publ. No. 53:  1-128, pl.1-8.

Young, C. W.   1978.  Comparison of the crane flies (Diptera: Tipulidae) of two woodlands in
eastern Kansas, with a key to the adult crane flies of eastern Kansas.  Univ. Kansas Sci.
Bull. 51  (12): 407-440.
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CRANE FLIES OF THE KANSAS ECOLOGICAL F}ESERVES

Ckeurmce
I.arval Habitat            BBR               FNIIR

Sub family Tipulinae
Dolichopeza (Oropeza) obscura (Ice:rlsonD
Dolichopeza ( O ropeza) trice nticulata AI!exz\ndr
Dolichopeza (Oropeza) walleyi (ALe;xarrddr)
N ephirotorra alterra qul atk!fx)
NephTotoma eieeera aJx3w)
Nephrolomafierruginea¢atwictusty
Neptrotoma rrracrocera (Say`
Nephrotontla polynera QJoev)
Nephrotoma virescers QJ.ow)
Tipula (Pterelac hisus) ignobilis Lce;w
Tii)ula (Pterelac hisus) trivitlata Say
Tipula (Lurratipula) oustralis Doane
Tipula (Lunalipula) bicornis Fortes
Tipula ( Leirratipula) die tziara AIexande[
Tipula (Lunatipula) disjuncta Walker
Tipula (Luralipula) dorsin!racula V\l ij"e:I
Tipula ( Lurratipula) drplex w anc!er
Tipula ( I^matipula) f oav ibasis AIe:xalrder
Tipula (Luratipula) f uliginosa (Say)
Tipula (Lunalipula) mallochi Alexzindex
Tipula (Lurratipula) morrisoni A1!exalrder
Tipula (Lurlatipula ) trarlslueida Doane
Tipula (Iiiratipuha) tuscarora AIexz)nder
Tipula (Plot)itipula) pateriifera Alexzinde[
Tipula (P Latytipula) ullima AIexandel
Tipula (Trichotipula) stonei Alexandor
Tipula (Trichotipula) unimaculala lne:w
Tipula ITriplicitipula) colei  Alex:al\!der

included in f rl.p/cx in Young's list)
Tipula (Triplicitipula) f oavoumbro sa AIe:xandcl
Tipula (Triplicitipula) inermis  Doane

(I.nfcgrcl in Young's list)
Tipula (Triplicilipula) perlongipes ]ohason
Tipula (TriplicilipuLa) triplex W a;Xkel
Tipula (Triplicitipula) now speofes. near perlongipes
Tipula(Yarnatotipula)furcawdi£!cl
Tipula (Yamatotlpula) sayi Alexalrder
Tipula (Yamatotipula) strepeus lioow
Tipula (Yamnlotipula) tricolor Firtorictus

Sub family Limoniinae
Limonie (Limonia) globithorax (Oston Saicken)
Limonia (Limonia) rara (Osten Sztychen)
Limonia (Limonia) tristigma (Osifen Sackeri)
Limor[in (M etalimnobia) cinctipes (Say)
Limonia (M etalimrobia) f allax (]ohason)  .
Limonia (Metalimnobia) immatura (Ciston Sac,ke;n`
Limowia (Metalimrobia) triocellata Q0ston Salcken®
Limonia (Discobola) arndata QJm:ne!e;us)
Limonia (Dicranomyia) divisa AIe:x.al\de[
Limonia (Dicranomyia) haeretica (Osren SackeT\)
Limonia Dicranom hunidicola Osten Sacken
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CRANE FLIES OF THE KANSAS ECOLOGICAL F}ESEPIVES (cant.

Ckeurmce
ies                                                                                                      rfual Habi tat           BBR              ENlm

Sub family Limoniinae, cont.
Limonia (Dicranorrrfui) immodesloides AIexalidRI
Limonia (Dicranomyia) liberta (Osnen Sackeni)
Limonia (Dicranoinyia) pudica (Osren Sac:keri)
Limonia (Rhipidia) bryanti (Ichuson)
Limoria (Rhipidia) donestica (Osten Sacker{)
Limoria (Rhipidia) lecortlei AIeral\de[
Limoala (Geranomyia) communis (Osren Saickeri)
Helius (Helius) f oavipes Qhacq]untt)
Dicranoptycha elsa AIexzlndex
Dicranoptyc ha ne gaphallus ALe:xander
Dicrarloptycha pallida AIeunndor
D icraroptycha septemlr io nis Ahexzmdel
Dicraroptycha sobrina Oston Sacken
Dicranoptyc ha tigrina AIe:ral\de\
Epiphoragma fasciapenrle AIexandRI
Epiphragma solalrit (Osden Sackeri)
Psendolimnophila contempta (Osnen Sz\chen)
Pseudolimnophila luleipenrils (Oston SackJen)
Pilaria imbecilla (Osten Sztlck¢n)
Pilariaquadrata(OstenSachen)
Pilaria lenuipes (Say)
Alarba piclicowis Osuan Sacken
Elephantotryia westwcodi Osten Salcken
Cledurafoavoferrugineaosrensac,ken
C hionea sto neana AIexz\I\del
Teucholabis complexa Osen Salcken
Teucholabis lueida Alexalrde;I
Gnophornyia tristissima Osten Sacken
Goromyia (Gonomyia) f oorens AIexander
Gonomyia (Gonomyia) kansensis AIexander
Gonornyia (Goronyia) subcinerea Osten Sacken
Goromyia (Lipophleps) manca (Oston Sackeri)
Gorornyia (Lipophleps) sulplurella Oston Sacken
Erioptera (Symplecta) cal'ia qulalkJel)
Erioptera (Erio|)lera) septemlrionis Oston Sac,ken
Erioplera (Erioplera) vespertira Oson Sacken
Erioptera (Mesocyphora) caliplera (Say)
Erioptera (Mesocyphora) needhami Ale;xzmder
Erioptera (Mesocyphorra) parva Oston Sackel\
Erioptera (Hoplolchis) armala Oson Sacken
Erioptera (Psilocoropa) graphica Oston Sacken
Ormosia arcun afro)
Ormosia ingloria Alex@nde[
O rmosia romanovic hiana ALexande[
Tasiocera (Dasymolophilus) ursina (Osoen Sacrfuen)
Molophilus hirtipennis (OsreT\ Salcken)

Osten Sacken

m'a+
+
+
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SELECTED AQUATIC INSECTS OF THE KANSAS ECOLOG_ICAL PESEF]VES

Paul  M.  Liechti  and  Donald G.  Huggins
Kansas Biological Survey, 2041  Constant Ave., Lawrence, KS 66047-2906

Kansas, in general dues not have a great variety of aquatic insects in comparison to
other states. essentially due to a lack of a diversity of suitable aquatic habitats.  The fauna can
best be described as being primarily composed of eastern North American species, many of
which are at the western limit of their continental range.  Exceptions to this generalization are
transcontinental species and a few species endemic to the Great Plains' states. The Kansas
Ecological Reserves (KER) is within the most species rich portion of Kansas (eastern one-third
of the state) which is concurrent with the bulk of the states' available aquatic habitat.

Natural aquatic habitat on KER principally consists of intermittent and ephemeral
streams. Seeps or wet areas also can be found but typically only contain surface water for short
periods during most annual cycles. The extensive wooded areas of KER provide an additional
aquatic habitat, holes in trees that accumulate and hold water long enough for adapted species
to utilize. There are also a number of constructed ponds, with the largest concentration on the
Nelson Environmental Study Area (NESA), and considerable information is available on
species associated with these lentic habitats.

Below is a list of species for five Orders of aquatic insects that occur at KER. The
Kansas Biological Survey (KBS) aquatic invertebrate collection was used to construct the nst
except for one species, Ca//!.bacf!.s cc#fra/I.a, which was taken from a published account (Peters
1959) and for which the species type locality is the Filch Natural mstory Reservation @NrR).
Specimens in the KBS collection were obtained between 1971 and 1984 and species nsted
were taken from either the FNHR or NESA.

Only species in five Cinders were included because the extensive KBS collection is not
yet computer automated to a point that allows site specific retrieval of information making it
prohibitively time consuming to extract accounts for all orders. The preponderance of lentic
species on the list is a reflection of study efforts on ponds at NESA and should not be
considered as a true representation of all the aquatic insects most likely occurring at KER.

Future efforts directed at aquatic habitats other than ponds should give a more complete
description of the ecological diversity of KER. Even though permanent flowing water is not
prevalent at KER, the number of insect species in intermittent and ephemeral streams can be
diverse and often exceeds that of small impoundments. For example, an ephemeral stream on
the east edge of FNHR contains a stone fly Axpfu.#cmurc! varfhav¢ thus far not found in an
intermittent, westward flowing stream near the center of FNHR. Conversely, the westward
flowing stream contains a dragonfly Cord4t/cgczJcr ob/t.q!ta not found in the ephemeral stream on
east. The two streams are similar in most respects except for permanency of water. The
stone fly is a spring emerging (March) species and is not dependent on permanent water. It has
a short life keyed to the late fall through mid-spring months when ephemeral streams usually
contain water or a least the stream bed is saturated. During the balance of the year when the
stream is typically dry the next generation of individuals rests in the egg stage, waiting for a
period of sufficient moisture and cool temperatures to hatch. In stark contrast, the aquatic
larvae of the dragonfly requires 2-4 years to reach maturity. Not being able to survive without
some form of permanent water, an ephemeral stream is not a suitable habitat for the species.

The 45 species listed below combined with other occurence records for aquatic insects
at KER only constitutes a fraction of the actual number of species that likely can be found
inhabiting KER. It would not be surprising to find the fauna to be composed of as many as
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1,coo species of aquatic insects. Additionally, wind carded adults of riverine aquatic insects
from the Kansas River (approx. 4.8 kin, 3 mi., south of FNIIR) should be expected since
sporadic accounts have already been noted. However, appropriate habitat does not exist
conducive to their colonization and those species have been intentionally left off of this species
list.

All records are from either NESA or FI`HR. Ecological information concerning the
genera can be found in Merritt and Cummins (1984).

Literature  Cited

Peters, W.L.  1959. A new species of Ca//I.bczef!.s from Kansas (Ephemeroptera: Baetidae). J.
Kansas Entomol. Soc. 32(4):  173-175.

Merritt, R.W. and K.W. Cummins. 1984. An Introduction to the Aquatic Insects of North
America (second ed). Kendall/IIunt Publ. Co. 722 pp.
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SELECTED AQUATIC INSECTS OF THE KANSAS ECOLOGICAL RESERVES

Ordey6 ies                                                                           Ordel/S

Ephemeroptera Ouyflies)
Baldae

B ae tis inte rcalaris MCDiinlro\ich
Callibaeds ceruralis Pedels

Crfudae
Caenis latipenris Bds

Ephemeridae
Hexagenia bilineata (Say)

Heptageniidae
S terunron i nte rpunctal urrl OutcDunnougiv)
Slenonemnf;emorallun(Say`

Siphlonuridae
Siphlonurus marshalli TTaver

Lepodoptera (Butterflies and Moths)
Pyralidae

Synclita oblile ralis QN atk!e;I)

Megaloptera (Aldeiflies, Dobsonflies and Fish flies)
Corydalidae

Neohermes concolor @a:wirs»
Sialidae

Sialis sop.

Odonota (Dragonflies and Dam set flies)
Anisoptera @ragonflies)

Aeshnidae
Anax longipes Hagen
Aru" jwius Duny
Nasiaesc hna pentacanl ha Qainbur)

Cordulegasridae
Cordulegater obliqua (Say)

Corduhidae
Epitheca cynosura (Say)
Epitheca princeps Hagen

Gomphidae
Progornphus obscurus Qam:bun)
Gomphus externus Hagen
Gomphus graslinellus W alish
Gomphus militaris Hagen

Libellulidae
Celithemis eponina (Druny)
Erythemis simplicicollis (Say)
Libellula lucluosa Bu:rmctls+ex
Libellula pulchella Druny
Perithewis tenera (Say)
Packydiplax longipermis (B\mwi\sre[)
Pantala f oavesce ns ¢z\bric.ius)
Partlala kyrnenea (Say)
P laihemis lydia Dray
Sympetrum corrxptum (Hagen)
TrarieaLacerataHngen
Tramea onusta Hz\

Zygoptera @amselfl ies)
Calopteryddae

Calopteryx maculata ®eavoisly
C-gionidae

Argia apicalis (Szoy)
Erallagnr.aaspersumqu8en)
Enallagrria baside ns Cat:ven
Erdlagrra civile quz\gen)
EnallagTna geminatum Kieuieou,
Erallagma sigratum quagen)
Ischaa hastaia (Say`
Ischr[wa verticalis (Say)

rfudae
Archilestes grardis Qam:bNI)
Lestes disjunctus (Selysb
Lesles unguiculatus llalgen

Plecoptera (S toneflies)
Nemouridae

Arnphinemura vars lava Qiickei)
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CHlpoNOMiDS oF THE NELSoN ENvmoNMENTAL sTUDv AF`EA

C. A. Wright, D. S. Goldhammer, M. A.  BIackwood and L. C.  Ferrington, Jr.
Kansas Biological Survey and Department of Engomology,

2041  Constant Ave.,  Lawrence,  KS 66047-2906

The Chironomidae (Diptera) are a family of nonbiting midges whose mating swarms
are commonly seen along the banks of freshwater habitats.  There are cunently 1051 species
recognized in North America north of Mexico (Oliver et al. 1990).  Chironomid larvae are
abundant, in terms of species number and biomass, in most freshwater habitats while a few
representatives are found in brackish water, marine water, semiaquatic habitats and tenesthal
habitats.  Larvae play a vital role in aquatic ecosystems through the breakdown of organic
matter, recycling of nuthents, feeding on smaller invertebrates and providing a source of food
for other animals (e.g., aquatic invertebrates, fish, and birds).  Chironomids have also proven
to be beneficial in water quality research due to their usual dominance in freshwater ecosystems
and tolerance to a wide range of chemicals and pollutants.

A list of chironomids was compiled from various collections taken from the Nelson
Environmental Study Area (NESA) since 1982.  The original citations of species are referenced
in Oliver et al. (1990) and voucher specimens have been deposited in the chironomid collection
of the Kansas Biological Survey.  Most specimens were collected from an ongoing project
being conducted at the Aquatic Research Facility located within NESA using adult emergence
traps or multiplate artificial benthic samplers.  This project involves examination of the effects
of agricultural pesticides on the flora and fauna of experimental ponds.  Additional chironomid
data were gathered from two previous projects at NESA (Dewey 1986; Huggins 1990) and
random collections by various individuals using light traps to collect adults and D-nets to
collect larvae for rearing.

A total of 53 genera and 123 taxa of Chironomidae have been collected from NESA
during the previous eight years.  Thirty-nine of these species are new records for the state of
Kansas.  The subfamilies Chironominae, Orthocladiinae and Tanypodinae were represented by
three, two and five tribes, respectively.

The results of this study generally support previous biogeographic findings in that most
chironomids occurring at NESA, located in the glaciated region of Kansas, are either
cosmopolitan species or are species widely distributed across the eastern United States.  This is
consistent with predictions by Ferrington (1983), who demonstrated that six generalized
distributional patterns contribute to the species richness of the chironomid fauna of Kansas.
He proposed that the fauna of the eastern portion of the state. west to approximately the Flint
Hills, would consist predominantly of either cosmopolitan species, or eastern species with
western distributional limits in the central plains.  In addition to cosmopolitan and eastern
species, however, he demonstrated that species with predominantly northern and southeastern
distributions extend into Kansas.

Two of the species collected at the NESA ponds, PsccJroc/cldl.ur J!.m#/aus and
Co#sfcmpc//I.#cl n. sp., appear to represent southern extensions of more northerly species. Two
other species previously known only from the southeastern portion of the United States,
FI.utcz!tmyl.cz sp. and C/I.rofc!"ypus p/cl#z4s, also occur at NESA, and probably reach their
northern and western limits in Kansas.  The presence of species with more northern and
southern disthbutions thus adds additional support to the existing hypothesis.

Two species occurring at NESA, Psccfroc/czcJ!.4ts spz.#!Jcr and Lersi.cz /yrcz, have been
reported previously only from California (Oliver et al. 1990).  If these species are considered to
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have a western or southwestern distributional pattern, as the literature records suggest, then
their presence at NESA is of particular interest, since other species characteristic of this type of
disributional pattern extend only into the high plains ecophysiographic region of western
Kansas.  Their presence in northeastern Kansas may indicate that the high plains boundary is
not a strong barrier for taxa with western or southwestern distributions.

The accompanying list is presented in alphabetical order (subfamily. tribe, and species)
and is not intended to suggest phylogenetic relationships.  An asterisk (*) following a species
indicates a new state record for Kansas.  The collection method is given with ABS = arificial
benthic sampler, ET = emergence trap; IH' = hand picked; and LT = light trap.  The collection
at NESA is given as EX = experimental pond; FP = farm pond; and GA = general area at
NESA, including the reservoir pond and experimental ponds.  The life stage for each species
record is indicated with A = adult; L = larvae; P = pupae; and R = reared association (larvae,
pupae, and adult).

Literature  Cited

Dewey, S. L.   1986.  Effects of the herbicide atrazine on aquatic insect community structure
and emergence. Ecology 67(1):  148-162.

Ferrington, L. C., Jr.   1983.  Interdigitating broadscale disthbutional patterns of some Kansas
Chironomidae.  Mem. Amer. Ent. Soc. 34:101-113.

Huggins, D. G.   1990.  Ecotoxic effects of atrazine on aquatic macroinvertebrates and its
impact on ecosystem structure.  Doctoral Dissertation, University of Kansas. 378 pp.

Oliver, D. R., M. E. Dillon and P. S. Cranston.   1990.  Catalog of Nearctic Chironomidae.
Agriculture Canada Publ.  1857ro. 89 pp.
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cHIBONOMiDAE oF THE NELsoN ENvmoNMENTAL sTUDy AREA

Collection             Collec tion              IIfe
Subfamil rrITheis ies                                                                                     Method                      S i te                    S ta

Chironominae
Chironomini

Apedilun elachistus *
A)carus festivus
C hiroromus (Chironomus) sp.
Chironomus (Chironomus) decorus
C hirorlomus (I+obochiroromus) n. ap.
Chirorromus (hobochironomus) lorlgipes *
C ladopeha collater
Chadopetrra edwardsi
Cladopelmaviridula
Cnyptochironanus blarira *
Cryptochironomus digitalus
Cryptochiroromus fulvus
Cryptochironorrlus ponderosus *
Cryptoterdpes chrlnyi *
Cryptotendipes erru]rsus
Deneijerea brachialis *
D icrote ndipes lueif er
Dicrotendipes modestus
D icrotendipes neomode stus
D icro tendipes nervosus
Dicroiendipes simpsori
Dicrotendipes trilomus *
Eirifeldia chelorin *
E ndoc hir.onomus ni gricans
Endochirorromus stotendeus *
Glyptoiendipes lobiferus *
Glyptolendipes paripes *
Goeldichiroromus holoprasinus
H arhischia ineidala
Kiefferulus (Kief ferulus) sp. \ ITI . dux
Kiefferulus (Kief f erulus) s;p. 2 T[I. dux
IAuterbor riella agrayloides *
Microchironomus nigrovittalus
Microlendipes pedellus
Nilothauna T\. sp.
Parachironomus n. ap.
Parachiroromus abortivus
Parac hirorrorruis carilralus
P arachirorromus chaelaolus
Parachiroromus morrochromus
Parachirorlomus polanio geti
P arachiro romus tenulcaudal us
Parachironorrlus varus *
Paralaulerborhelhan}grohallerale*
Paratendipes albi~us *
Phaenopsectradyari*
P haeropsectra punc[ipes *
Polypedilu;in (P entapediliim) sorders *
Polypedilurr. (P olypedilu,in) angustum *

edilum edilum illinoense *
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CHIRONOMIDAE OF THE NELSON ENVIRONMENTAL STUDY AREA

Col lection             Col lection               Life
Subfamil rrFTtoals ies                                                                                    Method                      S ite                    S ta

Chironominae. cont.
Chironomini, cont.

Polypedilum (Polypedilum) ophioides *
Polypedilion (Polypedilurri) trigonus *
Polypediliun ITripodura) digitifer *
Polypedilum (Tripodura) cf.fooridense *
Polypedilum (Tripodura) simulans
Slictochironomus varius
Tribelos sp.
Xerlochirorromus xerrolabis *
Za\rrehella marmorata

Pseudachironomini
P seudocliro ro rrus pseudoviridis
Pselrdochiroromus rex *
P seudoc hirorromus richardso n}

Tanytarsini
Cfado/anyfarsus spp. (at least 2 spp.)
Constempellira n. sp.
Micropsectra ap.
Nimbocera sp.
Paratartytrysus dtoius *
Paratarrytarsusrecers*
Tanylarsus mendax gr. sp.
Ta"yfarfus n. ap.  I
Tanytarsus n. sp. 2
Tanylarsus n. sp. 3
Tanytarsus allicis *
Tanyiarsus dendyi *
Tanytarsus glabrescens *
Tanytarsus neof lavellus *

Onacladiilrae
"Corynoneurini"

Coryro„cura n. sp. 1
Corynoneura n. sp. 2
Coryroneura ct. Iaris
Thienerrranniella sp."onocunini"
Cricotopus (Cricotopus) n. sp. 1
Cricotopus (Cricolopus) n. sp. 2,
Cricotopus (Cricotopus) bicinctus g1.
Crieotopus (Isocladius) sylvestris
Cricolopus (Isocladius) tricinctus *
Hydrobaenus sop. (at least 2 spp.)
Narlocladius (Narocladius) alterrranlherae *
Nanocladius (Nanocladius) mallochi
Orlhoc/adj.us spp. (at least 2 spp.)
P arckief ieriella cororrala
P secirocladius spinifer *
Psectrocladius (Psectrocladius) simulaas *
Psectrocladius (P sectrocladius) verrralis *

FT
ET.HP

FIT
ET.LT
ET.HP

EIT

EX
EX.FP

EX
EX,GA
EX.FP

EX
AB S                         EX

ET.IP.LT           E X ,FP ,G A
AB S.ET                     EX

ET ,HP                 K
EIT                            EX

ET,IIP                     EX
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CHIRONOMIDAE OF THE NELSON ENVIRONMENTAL STUDY AREA

Collection             Collection               Life
Subfamil rFritids ies                                                                                    Method                      S i te                    S ta

Tanyprdimae
Ccelotanypodini

CLirotanypus (Clinotanypus) aureus
Clirotanypus (Clirolanypus) pinguis
Clirolanypus (Clinotanypus) pLanus *
Coelotanypus concinmus
Coelotanypus scapularis

Macropelopiini
Fittkaunyia sp.
P seclrolanypus dyari

Pentaneurini
Ablabesrnyia (Ablabesrnyia) mallochi
AblabesTnyia (Ablabesmyia) rrlonilis
Ablabesrnyia (Ablabesrny ia ) paraj anta
Ablabesnyia (Asayia) anruLlata
Ablabeslnyia (Karelia) illiroeasis
Ablabesinyia (Karelia) peleeasis
Lchrurdnia neopilosella
lndrundnd pilosella
Labrundinia spp. (a` least 2 spp)
IAlindecoLorata
IArsialyra*
PaTcuerirra sTrulhae
Telopelopia okobojii

Pracladiini
Procladius (Holotan;ypus) stoleltei
P rocladius (Psilotanypus) bellus

Tanypodini
Tanypus (Apelopia) neopunclipennis
Tanypus (Tan:ypus) concavus
Tanypus (Tanypus) punctiperinis
Tanypus (Tanypus) stellaius

HP
ET,IIPLT

HP
LT
HP

ABS
IP

FP
EX.FP.GA

FP
GA
FP

EX
FP

ABs ,ET                  ex
AB S                         EX
AB S                         EX
ABS                         EX
LTGA

ABS,rlpLT          EXI=p,GA
ABS FT                   EX
ETLT                  EX.G A

IIf                      GA
ET.Iap                 E x ,Fp
FLEX

AB S JET,LT              EX,GA
ETLT                  E X.GA

ABSFT,IIP
ABSFT,LT

IT
FT

ET,IP
ABS,LT

EX,FP
EX,GA

FP
EX

EX,FP
EX,GA
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RESEARCH AT THE GEOHYDROLOGIC EXPERIMENTAL
AND MONITOBING SITE (GEMS)

J. J.  Butler' Jr.
Kansas Geological Survey,1940 Constant Ave., Lawrence, KS 66047

In recent years, hydrogeologists have been called upon at an increasing frequency to
evaluate the threat posed by a waste site to the waters of underlying aquifers.  A key element of
such an evaluation is the prediction of how a contaminant might move in the subsurface.  Since
contaminant movement in the subsurface is controlled by physical, chemical, and biological
processes, the complexity of the problem makes accurate prediction difficult.  Often the
assumption that fluid constituents do not react with the fomation marix is resorted to as a
perceived worst-case analysis.  Even with this simplistic assumption, however, current
methodology is often incapable of providing information of the detail and reliability required
for evaluation efforts.  A primary source of this inadequacy is that many of the methods
curently used for the measurement of the properties controlling the flow of ground water in the
subsurface are based on the assumption that alluvial aquifers are homogeneous (i.e. have the
same properties everywhere in the aquifer).  In actuality, these deposits tend to be a complex
intermingling of lenses of gravel- through clay-sized materials.  This heterogeneity can wreck
havoc with efforts to characterize aquifer properties, as major pathways in the subsurface along
which contaminants may preferentially move can be completely missed.  There is a need to
employ techniques that will allow the actual complexity of the geologic system to be assessed.
The theoretical and field testing of such techniques is the purpose of a multiyear project of the
Kansas Geological Survey (KGS).

In order to assess the potential for a technique to provide information concerning the
actual complexity of a geologic system, field testing must be done in a setting with a high
degree of subsurface control.  The KGS Geohydrologic Experimental and Monitoring Site
(GEMS) has been designed forjust this purpose.  GEMS was established in April of 1988 on
the Robinson Tract of the Kansas Ecological Reserve.  This land is managed by the
Experimental and Applied Ecology Program of the University of Kansas.  This particular site
was selected due to the underlying geology, the existence of a high-capacity pumping well at
the site, and the accessibility of the site to researchers and students from the University of
Kansas.  Work at the site is cunently being directed by Jim Butler and Carl MCElwee of the
Geohydrology and Mathematical Geology Sections, respectively, of the KGS.

Since its inception in the spring of 1988, GEMS has been the site of two major research
projects.  The first research effort at this site was directed at increasing knowledge concerning
the detailed structure of the alluvial deposits underlying this site.  Towards that goal, several
groups (nests) of wells have been drilled.  Figure 11-1 depicts an areal view of the well nests
that have been established to this point.  Each nest consists of wells drilled to different depths
in the underlying alluvium.  Figure 11-2 is a cross-section through one of the nests at which an
additional well was drilled into the bedrock beneath the alluvium.  As shown in Figure 11-2, the
alluvial deposits essentially consist of approximately 35 feet of clay and silt overlying 35 feet of
sand and gravel.  Although the geology of the near-surface deposits at GEMS is easy to
describe in general terms, a detailed description of the deposits is very difficult.  A device for
taking relatively undisturbed cores of saturated sands and gravels while drilling has been
developed by the KGS in order to allow a detailed description of the subsurface at this and
similar sites.  Over two hundred feet of core have been recovered and have been or are
cumently being analyzed in a KGS laboratory for permeability, porosity, and the disthbution of
grain sizes in a core.  Over the next two years, an additional 300 feet of core will be recovered
and taken to the laboratory for similar analyses.  The results of the laboratory analyses will
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enable the aquifer underlying GEMS to be described in more detail than has ever been done at a
site of this type.

The second major research effort being carried out at GEMS is focussed on well tests.
Well tests are a class of techniques that are based on the introduction of a pressure disturbance
(e.g., tuning on a pump) into a well drilled into the aquifer and the subsequent measurement
of how this disturbance evolves with time at the source and neighboring observation wells.
The data describing this temporal evolution can be used to obtain estimates of the transmissive
and storage properties of an aquifer.  Three issues are currently being examined at GEMS:
1 ) the nature of the pressure disturbance required for obtaining information of different types;
2) where to place the source and observation wells in order to maximize the information that
can be obtained from a test; and 3) how to analyze the collected data.  If this work is
successful, well tests can be used to supplement core data by providing information on the
aquifer in areas between wells.

The majority of the work done to date at GEMS has been of an experimental nature.
However, as can be deduced from the name of the site, there is also a monitoring component to
work at GEMS.  Although this component is still in its initial stages, the goal is to use GEMS
as a long-term monitoring site to study hydrologic processes in the Kansas River floodplain.
In the next several years, we are planning to install a fully equipped weather station as well as
equipment to monitor water movement in the unsaturated zone above the water table.

In addition to the extensive KGS research that is currently being carried out at this site,
GEMS is also being used in academic activities at the University of Kansas.  GEMS serves as
the primary field area for the class in hydrogeological field methods taught through the
Department of Geology by KGS staff.  Five graduate students at the University of Kansas
have also worked at GEMS on either M.S. or Ph.D. projects.
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Section F}oad

+ High-capacity Pumping Well
# Nest of 2. Plezometers

Figure 11-1.  Areal view of the Geohydrologic Experimental and Monitoring Site (GEMS).

Figure 11-2.  Cross-sectional view of a well nest at GEMS.
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BAKER UNIVERSITY WETLANDS

Roger L. Boyd
Biology Department, Baker University, Baldwin City, KS 66066

A.   History and Description

The  Baker  University  Wetlands   is   a  232   ha   (573   acre)   tract  that  has  been  under  Baker
University's  management  since  1968.    It  is  mostly  in Sec.  18,  T13S,  R20E,  and  lies  in the Wakarusa
River floodplain.   It was originally owned and  managed by Haskell Institute,  a junior college for native
Americans.   During the  1920s  a large effort was  made to drain the area and dike it to prevent seasonal
flooding so that the area could be farmed.   These efforts were never very successful and Haskell ceased
their farming practices in  1934.   They did, however, continue to lease the areas for row crops, hay, and
grazing  for  a  period  of  time  after  that  date.     Baker  University  received  the  land  from  the  federal
government  in  August  1968  with  a 30  year  stipulation to  utilize the  area  for  education,  research,  and
preservation.

The area includes  12 ha (30 acre) and 6 ha (15 acre) parcel ofnative wetland prairies which have
never been  plowed.    Until  recently  these  areas  were  mowed  annually,  but since  1982  they have been
burned every 2 or 3 years.   Both of these areas are on the south side of the center road Figure 1).   The
remaining  117  ha (288  acres)  on the south have mostly been cultivated,  except for a  100 in wide strip
of riparian woods  along  the  river.    Approximately  81  ha  (200  acres)  of this  cultivated  land  has  been
replanted to native grasses and forbs.   Most of the north half has been grazed up until the early  1980s.
It  has  been  disturbed  to  various  degrees  for  the  purpose  of draining  the  area  but has  returned  to  a
reasonably  diverse  wetland  prairie  with  some  areas  of heavy  brush.    Burning  and  selected  mowing
continues to be our main management tool.   Several recent grants have provided us with the opportunity
to reverse some of the efforts to drain the area, better manage the precipitation that is received, and retain
this water for a longer period of time.

8.   Research  and Education

Most research efforts have been with vertebrates and vascular plants.  The breeding and wintering
bird populations have been monitored fairly regularly since  1974 by Dr.  Calvin Cink @aker University)
and others.   The small  mammal  population has been monitored rather sporadically since  1983.   Several
graduate students from the University of Kansas have conducted research projects on the Hispid Cotton
Rat,  Northern Harrier,  Short-eared  Owl,  and  Maximillian  Sunflower.    Plant  studies  have centered  on
efforts to  reestablish native prairie plants on the area.    Studies have looked at various methods  in seed
collection, preparation,  and dispersal.   Recent seeding operations have used a nesbit-type drill with both

grass and  forb seed thrown into the hopper together.

This  past  year  several  new  long-term  projects  have been  initiated.    Hydrological studies  were
initiated  in  November   1990  with  the  construction  of  11  observation  wells  in  addition  to  two  other
established wells and an additional five mark-down sites.   These have been measured twice a week since
January.   The other long-term project is a biodiversity project that was  initiated this past summer in the
northwest quarter of the area.   Since the north half of the center road was to be raised to create a levee
we collected  quantitative data on all  vertebrates and vascular plants that occurred  in the area.    We will
follow up on this in subsequent years to determine what changes have occurred by holding more water.
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Figure  1.    Baker University Wetlands

107



We  have  plans  to  include  invertebrate  studies  next  year.    There  are  many  possible projects
available and we welcome proposals that will not conflict with current management practices.

We have had a number of classes from Baker University that have visited and conducted some
research on the area.   Periodically the General Biology lab visits the area, but simply for a tour.   Botany
and General Ecology labs visit the area every year to collect vegetation data.   In addition, the General
Ecology lab has studied the soil invertebrates from the native prairie plots.  The class that spends the most
time out there and  does the most work is Prairie Ecology class.   Labs  include capture and banding of
birds,  brush  and  tree  removal,  maintaining  bird  houses,  dam  building,  fish  seining,  annual  burning,
prairie forb transplanting, vegetation surveys and  a variety of other miscellaneous activities.

We welcome the opportunity to show groups the Baker University Wetlands.   Every year several
field trips are given to the area for local grade schools from Baldwin and Lawrence.   Other field trips
include Jayhawk Audubon, Kansas Wild flower Society, and Elder Hostel.   One of the future goals is to
have several  students trained in conducting field trips so that scheduling is not as difficult.

C.   Vegetation

Wetland prairie, like that present on Baker University Wetlands, has been eliminated from most
of the original river bottoms of eastern Kansas due to agricultural practices and flood control structures.
Characteristic plant species in the native habitat areas consist primarily of Cordgrass (fparrl.Ha pccfina/a),
Eastern   Gammagrass    (rri.psacwm   dacty/o!.cJes),    Switchgrass   (Pc}#!.cwm    vj.rga/win),    Big   Bluestem
{Andropogon  gerardii),  L[orNIeed  (Vernonia f asciculata),  Co[eops.is Beggar-tiicks  (Bidens  polylepis`,
Maximillian  Sunflower  (JIG/I.a#f*ws'  marl.mz./ja#j),  Jerusalem  Artichoke  (JZcJi.a#fftws  fwbcrora),  Large-
toothed Sunflower (Helianthus grosseserratus) and numerous spec.\es o£ Carex, Eleocharis, Cyperus, and
Scirpus.

The accompanying checklist of vascular plants is presented  in phylogenetic sequence by family
follow Great Plains Flora Association (1986).    Within each  family,  species  are arranged  alphabetically
by  genus  and  scientific  and  common  names  generally  following  those  given  in  Great  Plains  Flora
Association (1986).   Status of each species is then presented with two letter codes.   The first code is for
relative abundance of the species with:   C=common,  U=uncommon, O=occasional, and R=rare.   The
second  letter code refers to habitat with P=prairie,  wetlands,  and  fields;  R=riparian (including river);
and B=both areas.

D.   Vertebrate Fauna

High  densities  of sparrows  occupy  the  area  in  winter  including Song,  Swamp,  Lincoln,  Fox,
White-crowned and occasionally Savannah and Leconte's.  Some years there are numerous waterfowl and
shorebirds  that  stop  during  migration.     During  the  summer  the  predominant  species  of  birds  are
Dickcissel, Eastern Meadowlark, Red-winged Blackbird, Common Yellowthroat and Sedge Wren.  There
have been  a total  of  157  bird    species  recorded  on  the  area.    In  the  accompanying  checklist of birds,
nomenclature  and  arrangement  follows that of American  Ornithologist.  Union  (1983).    Information on
status  for  each  species  is  given  with  two  letter  codes.    The  first  code  is  for  relative  abundance  with
C=common,  U=uncommon,  O=occasional,  and  R=rare.    The  second  letter  refers  to  habitat  with
P=prairie,  wetlands,  and  fields;  R=riparian (including river);  and  B=both areas.    Information  is  also

given as  to  whether the species  is  known to  breed  on  the area  ''*";  or  is  present sometime during the
year,  or known from the past,  but not known to breed there " + ".
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The  most  common  species  of  amphibians  and  reptiles  found  are  Sma]lmouth  Salamander
(Ambys'Joma fe*cz#wm),  Blanchard.s  Cricket Frog,  (Acri.s crep!.fa#s),  Western Chorus Frog (Pfcl¢d¢cris
triseriata), G[ay Treefrog (Hyla chrysoscelis), Bullfrog (Rana catesbeianaD, Platius Leopard Flog (Rana
bJajri.),  Snapping Turtle  (C%e/ydra  scxpc#fj.#cz),  Western  Painted  Turtle  (OIryfcmys pl.cta),  Grcham'S
Crayfish Snake (Regl.#a grchanj!), Western Ribbon Snake (ZHam#apfajsprorl.mws), Yellow-bellied Racer
{Coluber   constrictor),  Black  Rat  Snake  (Elaphe   obsoleta),   and  P[a.i[ie  Kings"ke  (Lanpropeltis
ca//I.gasfcr).    The  area  is  widely  known  as  designated  critical  habitat  for  the  Northern  Crawfish  Frog
(Ra#o 4cro/a/a).   The accompanying checklist of amphibians and reptiles was compiled by M.  Hubbard
and J. T.  Collins and is arranged  in phylogenetic sequence   with nomenclature following that of Conant
and Collins (1991).   See codes for status of each species  (abundance and habitat) under  "Birds".

The most abundant mammals are the Prairie Vole (MI.cro/ws ochrogas/cr) and Hispid Cotton Rat
(S!.gmedo# ftl.spi.dws).   Also present in substantial numbers are the Southern Bog Lemming (fy#apfomys
coaperi), Deer Mouse (Peromyscus manlculatus) and `hlhite-tooted Mouse (Peromyscus leucopus).  The
accompanying checklist of mammals is arranged in phylogenetic sequence,  with nomenclature following
that of Bee et.  al.  (1981).   See codes  for status of each species (abundance and habitat) under  "Birds".

The checklist of fishes that is provided indicates species that have occurred in several ponds and
waterways within the wetlands.   We have not surveyed fish species that occur in the Wakarusa River and
consequently these species are missing from this list.   The species are arranged in phylogenetic sequence
with  nomenclature  following  that  of Cross  and  Collins  (1975).    See  codes  for  status  of each  species
(abundance only) under  "Birds".
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vAsculAR plANTs oF THE BAKER uNlvERsrr¥ WETIANDS

Famjlyrspecies                                                 Common Name                                               Status

Cupressaceae
Junipers virgi]itana

Annonaceae
Asimina triloba

Ranunculaceae
Myosuus minimus
Thaliclrum daaycarpum

Papaveraceae
Menispermum canadeuse

Platanaceae
Platanus occidentalis

Ulmaceae
Celtis occidentalis
unmus americana
Ulmus rubra

Cannabaceae
Hunulus lupulus

Moraceae
Mous rubra

Urticaceae
Urtica dioica

Juglandaceae
Carya cordiforlrds
Carya ovata
)uglans rigra

Fagaceae
Quercus macrocarpa
Quercus muehlenbergii
Quercus stellata
Quercus velutina
Quercus rubra

Betulaceae
Corylus americana

Nyctaginaceae
Mirabilis nyctanginea

Chenopodiaceae
Chenopodium album
Chenopodium gigantosp ermum

Amaranthaceae

Red Cedar

Paxpaw

Mouse-tail
Purple Meadow Rue

Moonseed

Sycamore

Hackberry
inerican Elm
Slippery Elm

Common Hops

Red Mulberry

Stinging Nettle

Bittemut Hickory
Shagbark Hickory
Black Walnut

Bur Oak
Chinkapin Oak
Post Oak
Black Oak
Red Oak

Hazelnut

Wild Four O'clock

I.amb's Quarters
Maple-leaved Goose foot
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Amaranthus ndis
Caryophyllaceae

S{lene regiv
Silene stellata

Polygonaceae
Polygonum
Polygor,urn
Polygo-in
Polygonum
Polygonum
Polygoram
Polygonum
Polygonum

amphibium
arenastrLLm
aviculare
kydropiperoides
pensylvanicum
punctatum
scandens
virginianum

Rumex aldssimus
Rumex crispus

Malvaceae
Hibiscus lasiocarpus

Violaceae
Viola pratincola

Cucurbitaceae
Echinocysds lobata
Sicyos angulatus

Salicaceae
Populus deltoides
Salix arnygdaloides
Salix nigra

Primulaceae
I;ysimachia ciliata

Grossulariaceae
Ribes missourieuse

Rosaceae
Geum candense
Potentilla norvegica
Prunus vinginiana
Rosa multifoora
Rosa seligera
Rubus occidentalis

Mimosaceae
Desmanthus {1linoensis

Caesalpiniaceae
Cassia chamaecrista
Cassia martlandica
Cercis canadeusis
Gleditsia triacanthos
Gymnocladus dioica

Water-hemp

Royal Chtchfly
Stany Campion

Water Smartweed
Finotweed
Finotweed
Mild Water Pepper
Pennsylvania Smartweed
Water Smartweed
False Buckwheat
Jumpseed
Pale Dock
Curly Dock

Rose Mallow

Blue Prairie Violet

Wild Cucumber
Bur Cucumber

Cottonwood
Peaceleaf Willow
Black Willow

Fringed Loosestrife

Missouri Gooseberrry

White avens
Norwegian Cinquefoil
Choke Cherry
Mu]tiflora Rose
Prairie Rose
Black Raspberry

Illinois Bundleflower

Showy Partridge Pea
Maryland Senna
Redbud
Honey Locust
Kentucky Coffee-tree
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Fabaceae
Amorpha fruticosa
Amphicarpaea bracteata
Apios americana
Baptisia lactea
Desmodium canescers
Lespedeza capitata
Lespedeza violacea
Meltlotus alba
Melilotus officinalis
Robinia pseudo-acacia
Strophostyles leiosperma
Trifolium kybridum
Trifolium prateuse
Trifottum repers

Lythraceae
Ammannia coccinea
I;ythrum alafrom

Onagraceae
Gaura parvifoora
Oenothera bierrmis

Cornaceae
Comas drummondii

Celastraceae
Celastus scandeus
Euonymus atropuxpureus

Euphorbiaceae
Acalypha monococca
Acalypl.a virginica
Euphorbia ayathophora
Euphorbia nutaus

Vitaceae
Parthenocissus quinquefolia
Vitis cinerea
Vitis riparia

Aceraceae
Acer negundo
Acer saccharinum

chacardiaceae
Rhus glabra
Tcndcodendron radicans

Simaroubaceae
Atlanthus altissima

Zygophyllaceae
Tribulus terristris
Xanthonylum americanum

False Indigo
Hog Peanut
American Potato Bean
white Wild Indigo
Canada Tickclover
Round-head Lespedeza
Prairie Lespedeza
Vlite Sweet Clover
Yellow Sweet Clover
Black I.ocust
Slick-seed Bean
Alsike Clover
Red Clover
white Clover

Toothcup
Winged Loosestrife

Velvety Gaura
Common Evening Primrose

Rough-leaved Dogwood

Bittersweet
Wahoo

Three-seeded Mercury
Three-seeded Mercury
Painted Euphorbia
Eyebane

Virginia Creeper
Graybark Grape
River-bank Grape

Box Elder
Silver Maple

Smooth Sumac
Poison Ivy

Tree of Heaven

Goat Head
Northern Prickly Ash
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Oxalidaceae
Oxalis dillehii

Apiaceae
Cicuta rrraculata
Cryptotaenia c anadensis
Eryngium yuccif olium
Sanicula gregaria
Tortlis arveusis

Apoeynaceae
Apocynum cannabinum

Asclepiadaceae
Asclepias hirtella
Asclepias incamata
Asclepias sullivantii
Asclepias vertictllata
Cynanchum laeve

Solanaceae
Datura stramonium
Pkysalis heteropkylla
Pkysalis pumila
Pkysalis virgiviana
Solanum carolinense
Solanum rostratum

Convolvulaceae
Calystegia sepium

Cuscutaceae
Cuscuta cuspidata

Polemoniaceae
Phlox pilosa

Verbenaceae
ljppia lanceolata
Verbena hastata
Verbena stricta
Verbena unicifolia

hamiaceae
I;ycopus americanus
I;ycopus virginicus
Pycnanthemum tenuifolium
Scutellaria laterifolia
Teucrium canadense

P]antaginaceae
Plantago aristata
Plantago lanceolata
Plantago rugelii

Gray-green Wood Sorrel

Common Water Hemlock
Honewort
Button Snakeroot
Black Snakeroot
Hedge Parsley

Indian Hemp Dogbane

Prairie Mjlkweed
Swamp Milkweed
Smooth Milkweed
Whorled Milkweed
Sand Vine

Jimson Weed
Clammy Ground Cherry
Prairie Ground Cherry
Virginia Ground Cherry
Carolina Horse Nettle
Buffalo Bur

Hedge Bindweed

Cusp Dodder

Prairie Phlox

Northern Frog-fruit
Blue Vervain
Hoary Vervain
Nettle-leaved Vervain

inerican Bugleweed
Virginia Bugleweed
Slender-leaved Mt. Mint
Blue Skullcap
American Germander

Bracted Plantain
English Plantain
Rugel's Plantain
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Oleaceae
Fraxinus permsyivanica
Ligust"m vulgare

Scrophulariaceae
I.indemia dubia
Verbascum blattaria
Verbascum thapsus
Verohicastrum virginicum

Acanthaceae
Justicia americana
Ruellia humilis
Ruellia strepens

Bignoniaceae
Campsis radicans

Campanulaceae
Campanula americana

Rubiaceae
Cephalanthus occidentalis
Galium aparine
Galium concinnum
Galium obtusum

Caprifoliceae
•   Sambucus canadeusis

Symphoricarpos orbiculatus
Asteraceae

Achillea millefolium
Ambrosia artemisiifolia
Ambrosia trifida
Aster ericoides
Aster hesperius
Aster novae-angliae
Aster pilosus
Aster simplex
Aster subulatus
Bideus bipinnata
Bideus polylepis
Cacalia plantaginea
Cirsium altissimum
Conyza canadeusis
Coreopsis palmata
Erechtites hieracifolia
Erigeron strigosus
Eupatorium purpureum
Eupatorium rugosum
Helianthus annuus
Helinnthus grosseserratus

Green Ash
Common Privit

False Pimpemel
Moth Mullein
Common Mullein
Culver's Root

Water Willow
Fringeleaf Ruellia
Limestone Ruellia

Trumpet Vine

American Bell flower

Common Buttonbush
Catchweed Bedstraw
Shining Bedstraw
Bluntleaf Bedstraw

Elderberry
Buckbrush

Yarrow
Common Ragweed
Giant Ragweed
white Aster
Panicled Aster
New England Aster
Jister
Panicled Aster
Saltmarsh Alter
Spanish Needles
Coreopsis Beggar-ticks
Indian Plantain
Tall Thistle
Horse-weed
Finger Coreopsis
Fireweed
Daisy Fleabane
Sweet Joe-Pye Weed
VAite Snakeroot
Common Sunflower
Sawtooth Sunflower
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Helhanthus hiTsutus
Helianlhus rigivdus
Helianthus tuberosus
tva annua
Lactuca canadeusis
IActuca fooridana
ljactuca siriola
Liatris pycnostackya
Pyrrhopappus carolinianus
Rattoida pinnata
Rndbeckia hirla
S{1phium laciniatwm
Stlphiun perfeliatum
Solidago canadeusis
Solidago stgantea
Solidago missouriensis
Sonchus asper
Verbesina altendfolia
Vemonia fasciculata
Xanthium strumarium

Alismataceae
Alisma triviale
Sagivtaria latifolia

Lemnaceae
Lemna minor
Spirodela polyrrhiza

Commelinaceae
Tradescantia bracteata

Juncaceae
luncus dulleyi
Juncus interior
Juncus tenuis

Cyperaceae
Carex amphibola
Carex annecteus
Carex brevior
Carex bushii
Carex crinita
Carex granularis
Carex gravida
Carex kydinolepis
Carex kystericina
Carex lanuginosa
Carex lacustris
Carex muhlenbergivi
Carex vulpinoidea

Hairy Sunflower
Stiff Sunflower
Jerusalem Artichoke
Marsh Elder
Wild Lettuce
Florida Lettuce
Prickley Lettuce
Gayfeather
False Dandelion
Greyheaded Pr. Cone flower
Black-eyed Susan
Compass Plant
Cup Plant
Cknada Goldenrod
I.ate Goldenrod
Prairie Goldenrod
Prickley Sow Thistle
Wingstem
Ironweed
Cocklebur

Water Plantain
drowhead

Duckweed
Greater Duckweed

Spiderwort

Dudley Rush
Inland Rush
Path Rush

Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
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Cyperus acumiuntus
Cypeus esculentus
Cypeus psendovegetus
Eleocharis macrostackya
Eleocharis obtusa
Eleocharis nyridiformis
Scirpus acutus
Scixpus atrovirens
Scirpus foaviatilis
Scirpus pendulus

Poaceae
Agropyron elongatum
Agrostis kyemalis
Andropogon gerardit
Andropogon saccharoides
Andropogon scoparius
Bouteloua cunipendula
Bromus inermis
Bromus japonicas
Dactylis glomerata
Dichanthelium acuninatum
Eclinochioa rruricata
Elymus canadeusis
Elymus virginicus
Eragrosds cilianeusis
Fesluca obtusa
Hordeum jubatum
Koeleria pyramidata
Leersia oryzoides
Muhlenbersta asperfolia
Panicum virgatum
Phalaris arundinacea
Poa prateusis
Setaria glauca
Setaria viridis
Sorghastrum nutars
Sorghum halepeuse
Spartina pectinata
Sphenopholis obtusata
Sporobolus asper
Tripsaoum dactyloides

Smilacaceae
Smilax hispida

Umbrella Sedge
Umbrella Sedge
Umbrella Sedge
Spikerush
Spikerush
Spikerush
Bulrush
Bulrush
Bulrush
Bulrush

Tall Wheatgrass
Ticklegrass
Big Bluestem
Silver Bluestem
Little Bluestem
Sideoats Grama
Smooth Brome
Japanese Brome
Orchard Grass
Witchgrass
Barnyard Grass
Canada Wild Rye
Virginia Wild Rye
Stinkgrass
Nodding Fescue
Foxtail Barley
Junegrass
Rice Cutgrass
Scratchgrass
Switchgrass
Reed Canary Grass
Kentucky Bluegrass
Yellow Foxtail
Green Foxtail
Indian Grass
Johnson-grass
Prairie Cordgrass
Wedgegrass
Rough Dropseed
Eastern Gamagrass

Bristly Greenbrier
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BIRDS OF THE BAKER UNIVERSITY IVETIANDS

Familyrspecies                                                Common Name

Podicipedidae
Poddymbus podiceps

Phalacrocoracidae
Phalacrocorax auritus

Ardeidae
Botaurus lentigivosus
Ardea I.erodias
Egretta thula
Egretta caerulea
Bubulcus ibis
Butorides striatus
Nycticorax violaceus

Anatidae
Auser albifrons
clrei. caerulesceus
Braiua col.adeirsis
Aix sponsa
Ai.as crecca
Ai.as platyrlrynchos
Anas acuta
Anas discors
Airas clypeala
Mergus merganser

Cathartidae
Calhartes aura

Accipitridae
Haliaeetus leucocephalus
Circus cyaneus
Accipiler striatus
Accipiter cooperii
Accipiter gentilis
Buteo swaiusoni
Buteo jamaicensis
Bu[eo regalis
Buteo lagopus

Falconidae
Falco mexicaiuis
Falco sparveritLs

Pied-billed Grebe

Double-crested Cormorant

American Bittern
Great Blue Heron
Snovy Egret
Little Blue Heron
Cattle Egret
Green Heron
Yellow-crowned  Night-Heron

Greater White-fronted Goose
Snow Goose
Canada Goose
Wood Duck
Green-winged Teal
Mallard
Northern Pintail
Blue-winged Teal
Northern Shoveler
Common Merganser

Turkey Vulture

Bald Eagle
Northern Harrier
Sharp-shinned Hawk
Cooper's Hawk
Northern Goshawk
Swainson's Hawk
Red-tailed Hawk
Ferruginous Hawk
Rough-legged Hawk

Prairie Falcon
American Kestrel
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Phasianidae
Phasianus colclricus
colinus viTgiirianus

Rallidae
Cotunricops novebora ceusis
Laterallus jamaicersis
Rallus limicola
Porzaira carolina
Fulica armericana

Gruidae
Gum canadeusis

Charadriidae
Pluvialis donvil.ica
Charadrius vocifeus

Scolopacidae
Thnga melanoleuca
Tringa foavipes
Tringa solitaria
Catoptrophorus semipalma lus
Bartramia lonstcauda
CoLlidris melanotus
Limnodrorrus scolopaceus
Galliirago gallinago
Scolopax minor
Plralaropus tricolor

haridae
Laus pipixcan
Laus delawarensis
Chiidonias itiger

Columbidae
Columba livia
Zeiraida macroura

Cuculidae
Coccyzus erythroptha lmirs
Coceyzus americanus

Strigidae
Otus asio
Bubo virgivnus
Strix varia
Asio foammeus

Caprimulgidae
Chordeiles minor

Apodidae
Chaetura pelagica

Ring-necked Pheasant
Northern Bobwhite

Yellow Rail
Black Rail
Virginia Rail
Sora
American Coot

Sandhill Crane

Lesser Golden Plover
Killdeer

Greater Yellowlegs
Lesser Yellow]egs
Solitary Sandpiper
Willet
Upland Sandpiper
Pectoral Sandpiper
I.ong-billed Dowitcher
Common Snipe
American Woodcock
Wilson's Phalarope

Frankljn's Gull
Ring-bil]ed Gull
Black Tern

Rock Dove
Mourning Dove

Black-billed Cuckoo
Yellow-billed Cuckoo

Eastern Screech-Owl
Great Horned Owl
Barred Owl
Short-eared Owl

Common Nighthawk

Chimney Swift
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Trochilidae
Archilochus colubris

Alcedinidae
Ceryle alcyon

Picidae
Melanerpes erythrcephalus
Melanerpes carolinus
Picoides pubesceus
Picoides villosus
Colaples auratus

Tyrannidae
contopus vireirs
Empidonex tratllii
EmpidoncLx minimus
Sayomis phoebe
Myiarchus crinitus
Tyrannus verticalis
Tyrannus tyrannus
tryrarmus forficatus

Alaudidae
Eremoplula alpestris

Hirundinidae
Progne subis
Stelgivopteryx serripennis
Hirundo untica

Corvidae
Cyanocitta cristala
Corvus brachyrlrynchos

Paridae
Parus aincapillus
Panis bicolor

Sittidae
Sitta carolinensis

Certhiidae
Cerlhia arnericana

Troglodytidae
Thryothorus ludovicianus
Troglodytes aedon
Troglodytes  troglodytes
Cistothorus plateusis
Cistothorus palustris

Muscicapidae
Regulus satrapa
Regulus calendula
Sialis sialis`

Ruby-throated Hummingbird

Belted RIngfisher

Red-headed Woodpecker
Red-bellied Woodpecker
Douny Woodpecker
Hairy Woodpecker
Northern Flicker

Eastern Wood-Pewee
Willow Flycatcher
Least Flycatcher
Eastern Phoebe
Great Crested Flycatcher
Western Kingbird
Eastern Kingbird
Scissor-tailed  Flycatcher

Horned I.ark

Purple Martin
N. Rough-winged Swallow
Ban Swallow

Blue Jay
American Crow

Black-capped  Chickadee
Tufted Titmouse

\Vhite-breasted Nuthatch

Broun Creeper

Carolina Wren
House Wren
Winter Wren
Sedge Wren
Marsh Wren

Golden-crooned ringlet
Ruby-crooned Kjnglet
Eastern Bluebird
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Cathaus ustulatus
Turdus migratorius

Mimidae
Dumetella carolineusis
Mimus polyglottos
Toxostoma rrfum

Motacillidae
Anthus spinoletta

Bombyctllidae
Bombyctlla cedrorum

Irdniidae
Lanius ludovicianus

Sturnidae
Stumus vulgaris

Vireonidae
Viireo bellit
Vireo gilvus
Vireo olivaceus

Emberizjdae
Parul,a americana
Dendroica petechia
Seiuus motacilla
oporornis formosus
Oporomis philadelphia
Geotkylpis trichas
Wilsonia pusilla
Cardinalis cardinalis
Pheucticus lirdovicianus
Guiraca caerulea
Passerina cyanea
Spiza americana
Spizella arborea
Spizella pallida
Spizella pusilla
Pooecetes gramineus
Chondestes grammacus
Passerculus sandwichensis
Ammodramus savannarum
Ammodramus leconteii
Passerella iliaca
Melospiza melodia
Melospiza lincolnit
Melospiza georgivna
Zonotrichia leucophrys
Zonotrichia querula
Junco kyemalis

Swainson's Thrush
American Robin

Gray Catbird
Northern Mockingbird
Broun Thrasher

Water Pipit

Cedar Waxwing

Loggerhead Shrike

European Starling

Bell's Vireo
Warbling Vireo
Red-eyed Vireo

Northern Parula
Yellow Warbler
I.ouisiana Waterthrush
Kentucky Warbler
Mourning Warbler
Common Yellowthroat
Wilson's Warbler
Northern Cardinal
Rose-breasted Grosbeak
Blue Grosbeak
Indigo Bunting
Dickcissel
American Tree Sparrow
Clay-colored Sparrow
Field Sparrow
Vesper Sparrow
I.ark Sparrow
Savanah Sparrow
Grasshopper Sparrow
Leconte's Sparrow
Fox Sparrow
Song Sparrow
Lincoln's Sparrow
Swamp Sparrow
White-crowned Sparrow
Harris' Sparrow
Dark-eyed Junco
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Calcarius lappohicus
Dolichonyx Oryzivous
Agelaius phoeniceus
Stemeua magna
Stermella neglecta
X. xanthocephalus
Euphagus eyanocephalus
Quiscalus quiscula
Molothus ater
Icteus spurius
Icterus galbula

Fringillidae
Loxia curvirostra
Carpodacus mexicanus
Carduelis foarranea
Carduelis pinus
Carduelis tristis

Passeridae
Passer domesticus

Lapland Lengspur
Bobolink
Red-winged Blackbird
Eastern Meadowlark
Western Meadowlark
Yellow-headed Blackbird
Brewer's Blackbird
Common Grackle
Brown-headed Cowbird
Orchard Oriole
Northern Oriole

Red Crossbill
House Finch
Common Redpoll
Pine Siskin
American Goldfinch

House Sparrow
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AMPHIBIANS AND REPTILES OF TIIE BAKER UNIVERSITY W'ETLANDS

Family/Species                                                 Common Name                                               Status

AMPHIBIANS
Ambystomatidae

Ambystoma texanum
Pelobatidae

Scaphiopus bombifrons
Bufonidae

Buf a americanus
Bufo w. woodhousii

Hylidae
Acris crepitaus blanchardi
Hyla chrysoscelis
Hyla versicolor
Pseudacris t. triseriata

Microhylidae
Gastrophryne carolinensis

Ranidae
Rana areolata circulosa
Rana blairi
Rana catesbeiana
Rana utricularia

REPTILES
Chelydridae

Chelydra serpei.tina
Emydidae

Chrysernys picta belli
Ttachernys scripta elegaus

Trionychidae
Apalone spinifera hartwegi

Scincidae
Eumeces fasciatus
Eumeces obsoletus

Colubridae
Coluber constrictor f oaviventris
Diadophis punctatus arnyi
Elaphe o. obsoleta
Lampropeltis c. calligaster
Lampropeltis getulus holbrooki
Lampropeltis triangulum syspila

Smallmouth Salamander

Plains Spade foot

American Toad
Woodhouse's Toad

Blanchard's Cricket Frog
Gray Tree frog
Gray Tree frog
Western Chorus Frog

CB

RP

OP
UB

CB
CB
UP
CB

Eastern Narrow-Mouthed Toad                 R R

Northern Crawfish Frog
Plains Leopard Frog
Bullfrog
Southern Leopard Frog

Snapping Turtle

Western Painted Turtle
Red-eared Slider

Western Spiny Softshell

Five-Lined Skink
Great Plains Skink

E. Yellow-Bellied Racer
Prairie Ringneck Snake
Black Rat Snake
Prairie Kingsnake
Speckled Kjngsnake
Red Milk Snake
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Nerodia erythaogaster transversa
Nerodia r. rhombifer
Regina grahamii
Storeria dekayi wrightorum
Storeria dekayi lexana
Thamnophis p. proximus
Thamrophis sirtalis parielalis
Thamnophis radix haydenii
Thopidoclonion line aacm

Blotched Water Snake
Diamondback Water Snake
Graham's Crayfish Snake
Midland Brown Snake
Texas Brown Snake
Western Ribbon Snake
Red-sided Garter Snake
Plains Garter Snake
Lined Snake
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MAMMAIS OF TIIE BAKER UNIVERSITY WETIANDS

Family/Species                                                Common Name                                                Status

Didelphiidae
Didelphis virgiviana

Soricidae
Blarina carolineusis

Talpidae
Scalopus aquaticus

Leporidae
Sylvilagus f oondanus

Sciuridae
Sciuus carolineusis
Sciuus niger

Castoridae
Castor canadeusis

Cricetidae
Microtus ochrogaster
Perornyscus leucopus
Perornyscus maniculatus
Sigrnodon hispidus
Synaptornys cooperi

Muridae
Mus musculus

Canidae
Cants latrans

Procyonidae
Proeyon lotor

Mustelidae
Mephitis mephitis

Cervidae
Odocoileus virginianus

Virginia Opossum

S. Short-tailed Shrew

Eastern Mole

Eastern Cottontail

Gray Squirrel
Fox Squirrel

Beaver

Prairie Vole
White-tooted Mouse
Deer Mouse
Hispid Cotton Rat
Southern Bog Lemming

House Mouse

Coyote

Raccoon

Striped Skunk

White-tailed Deer
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FISHEs oF THE BAKER uNIVERsrrv VvETLANDS

Familyrspecies                                               Common Name

qurinidae
Cyprinus caxpio
Notemigonus crysoleucas
Pinephales promelas

Catostomidae
lctiobus bubalus

Ictaluridae
Ictaluus melas
Ictalurus natalis
Ictaluus punctatus

Poeciliidae
Gambusia affinis

Centrarchidae
Lepomis cyanellus
Lepomis macroclinrs

Carp
Golden Shiner
Fathead Minnow

Smallmouth Buffalo

Black Bullhead
Yellow Bullhead
Channel Catfish

Mosquito fish

Green Sunfish
Bluegill
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