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ABSTRACT

A two-year field study was initiated @002 on the Ft. Leavenworth Military Reservation

(FLMR) as a fdlow-up to research conducted there by the Kansas Biological Survey in 1995 and
1996. Theproject hadour primaryobjectives: 1xonductsurveysto update informatioabout

biotic assemblages, outstanding natural areaspeotdctedspecies?) identifythe primary

threats from exotic plants to native biodiversgymake these data availalibea geographic

information system formaand 4 developmanagement recommendations to assist resource
managers with maintenancyassetd the installation

Seven kinds of terrestrial natural communities were confirmed. Riverine communities were not
examined or evaluatedOneoccurrence each of the four forest typesupdatedn Kansas
Natur al He r i datalpse Thie fioedplairt faretson BLYIR remains one ahe
largest oldgrowth standin the lower Missouri River valleyand updnd forest&indassociated
communitiesare regionally importantVisual analysis of the floodplain forests suggest
significant changes have occurred sin889.1996 but analysis of data did not reveal any
statistically significant differencesThreats to biodiversity includeedradation, fragmentation,
isolation, and destruction of natural areas botisimand offsite. Riparian forestare
especially gnificantto native biodiversityproviding routes for the movement of wildliéed
helping to maintain water quality. Degraded prairies, forests, and wettayd®rve as buffer
areas and connectors between kighlity sites, and many areas have redion potential.

Animal surveys revealed few changes fromehdierfindings. One federally protected species

is a regular migrant and winter resident. Four species of federally protected birds may migrate
through the area, but nesting and/or foradiagitat for these species is limited or absent. No
statelisted threatenedr endangered species were documertietl several migratory species

may m&e brief stops. Five Kansap&ies In Need of Conservati¢BINC) were documented

on the installatiorand tvo speciesnayusehabitaton the irstallation. Four saterarebird

species also werdocumented Of 428vertebratespecies potentiallgccurring orthe

installation, 292 specidwve been aufirmed since 1995

No populations ofederatlisted plant speciesvere observed Howevernineof 11 staterare

vascular plant taxa documentearlierwere confirmed persisting?opulations ofwo staterare
speciesverenot relocatedut maypersist Ten species were added to the list of state taxa

occurring on FLMR. Plant surveygielded267 specimens of vascular plants and bryophytes
including55 taxa previously undocumented on FLMBurrently,585 speciesf vascular plants

and 43 species of bryophytaeconfirmedat the site. A number @xoic plant species appear

to have increased in abundance since the initial study, and several of these represent threats to the
native biodiversity of the site.

Seventeemecommendations areade tchelp maintain and enhance thativebiodiversity of the

installation The ecommendations fall into one of three general categories: land management,
education/promotion, and future studies.

NATURAL AREASINVENTORY OFFT. LEAVENWORTH || viii



CHAPTER 1. BACKGROUND

Craig C. Freeman
Kansas Biological Survey
2101 Constant Avenue
Lawrence, KS 66043759
ccfree@kuedu

1.1. INTRODUCTION

In 1997, thekansas Natural Heritage Inventory (KSNHi)program of the Kansas Biological
Survey (KBS) at the University of Kansaspmpleted a tw«year field study of the terrestrial

natural environment of the Ft. Leavenworthidry ReservatiofFLMR) in extreme northeast
Kansas (Freeman et al. 1997). atbtudy hadive objectives: 1) compile a list of protected and
rare species of plants and animals potentially occurridgldfR, 2) plan and conduct surveys

for these specie8) document and map all findings of threatened and endangered species, 4)
compile a comprehensive report detailing all occurrences of protected and rare species and
describing exceptional biological natural areas-bNIR, and 5) assist in the formulation
management recommendations based on the survey results. The Kansas Cooperative Fish and
Wildlife Research Unit at Kansas State University also conducted fish surveys in the Missouri
River along the north and east side of the fort in 1996 as pa® olv#rall effort to inventory the
FLMR biota.

The Kansas Natural Heritage Inventadgntified nine kinds of natural communities on FLMR

during its study: four forest types, two herbaceous types, one sparse vegetation type, and two
riverine types. Oneecur r ence each of the four forest typ
outstanding natural community occurrences in Kansas. Field surveys confirmed that the
floodplain forest at FLMR is globally significant and among the largest old growth stands left in
the lower Missouri River valley. Upland forests and smaller natural communities associated with
them were found to be regionally important, collectively providing habitat for nearkgdwmen

globally rare osstaterarespecies and a rich assemblagelah{s and animals representative of

forest and grassland communities in northeast Kansas. Floristic and faunistic surveys greatly
expanded the list of organisms known to use habitat on FLMR. A total of 253 species of
vertebrates asconfirmed on the instlation, including 179 birds, 33 mammals, 28 reptiles, and

13 amphibians. Surveys for fishes in the Missouri River yielded 21 species. Five hundred thirty
two species of vascular plants were documented, including 460 that were confirmed during the
study Seven vascular plant species were documented in Kansas for the first time. Bryophyte
surveys yielded 42 species, including 15 county records and one state record. Primary threats to
the biodiversity included destruction and degradation of naturad é&veth on and off the

installation) and establishment and spread of several species of exotic plants. B&sed on
findings,KBS made 15 recommendations to help maintain and enhance the biodiversity of
FLMR. Amongthem wasarecommendation to conductrpmlic surveys tanonitor the

condition of populationand natural communities and to assess environmental trends.

NATURAL AREASINVENTORY OFFT. LEAVENWORTH I 1



In response to that recommendation, in 2002 the FIDMBctorate of Installation Support,
Environmental Divisionrequested a proposal frakSNHI for fieldwork to update the 1997
study. A proposal was prepared aubmitted, and an award was made in July 2002.

There were four primarybjectives First, new surveys were conducted to update information
concerning floristic and faunistic assielages, outstanding natural areas, and species protected

by federal and state laws. Natural communities identified during the first survey were re

evaluated to document any significant changes in extent, structure, or species composition.
Systematic sumys were conducted for protected species known to occur on the installation and
several other species that potentially might use habitat there. Second, because some rare species
and natural communities are vulnerable to the spread of exotic speciesstisenous threats

from nonnative species (mostly exotic plants) also were identified. Third, based on the

cumulative findings, management recommendations were developed to assist resource managers
with maintenance of t hets. Rourtbldcations cdrare spetiéss bi odi v
aggressive exotic species, and outstanding natural community occurrences were mapped using a
geographic information system (GIS) and made available to the natural resources staff at FLMR.
Field studiesvereinitiated in July 2002 and evecompleted in November 2003his report
summarize®urwork and compares current conditions to those described fivegadies

(Freeman et al. 1997).

1.2 DETAILED STUDY OBJECTIVES

Objective 1. Surveys and Assessments dfatural Communities and Rare SpeciesA primary
objective was taipdate element occurrence records compiled by KSNHI and summarized in
Freeman et al. (1997). Natural communities identified previoustgrevisited to document any
significant changes itheir distribution, structure, or species composition. Natural community
quality grades assigned during the first stwdyere-evaluated qualitatively with data generated
from new field surveys. Additionally, areas of FLMR that were not accessiblgydnetiirst study
(e.g., the farm areayerevisited aml surveyed for the first time.

Similarly, zoological and botanical surveysreconducted to update data compiled during the first
survey. At the request of FLMR personnel, surwegeecarried out ér one species not

investigated during the first suné\yheIndiana batyotis sodaliy The Indiana bat is a federal
endangered species that inhabits cave regions
populations are found in MissourThespecies has not been documented in Kansas. Females
disperse to maternity roosts in late spyiggd it is at this time that they have the potential to occur
on FLMR. Dr. Lynn RobbinsSouthwestern Missouri State University, an expert on this species,
was contracted toonduct surveys for the bat. Information on other bat species encountered on
FLMR wasrecorded during surveys for the Indiana, batl this informatiois presentedherein
Populations of the 11 statare plants documented on the inst#dinwererevisited and assessed.
Occurrences fanine of thesevereupdated in the KSNHI database.

Objective 2. Surveys for Exotic Species More than 40% of the plant species documented on
FLMR by Freeman et al. (1997) grow in disturbed habitatsnyMéathese were introduced

NATURAL AREASINVENTORY OFFT. LEAVENWORTH I 2



intentionally or accidentally from Europe or Asia. While many-native plants rarely persist very
long outside of cultivation, some have become naturalized in North America, and a few have
become serious threats to nativedoiersity. Freeman et al. (8) identified Garlic mustard
(Alliaria petiolata) as a serious pest in floodplain forests on the installation. More than a dozen
non-native, woody species also were listed as potential threats and monitoring of theiwasatus
recommended

As part of this study, wattempted to determirtBedistribution and abundance of exotic plants

that represerthemost serious threats tmativebiodiversity on FLMR Our initial interested was
garlic mustard, Japanese barbeBgibers thunbergiiDC.), Chinesespindletree(Euonymus
fortunei(Turcz.) HandMazz), autumnolive (ElaeagnusimbellataThunb), Amur honeysuckle
(Lonicera maacki(Rupr.) Maxim), multiflora rose Rosa multifloralhunb), and common

privet (Ligustrum vulgard..). In addition,sericea lespedezaéspedeza cunea(®um. Cours.)

G. Don), added to the state noxious weed list in 2000, was documented on FLMR during the first
survey. Surveys for it were conducted and are summarized.

Objective 3. Data Management Data abouteachpopulation of rare plant and aninmvaére

entered into KSNHI's databases using standard Heritage methodology. Locations of rare species
weremapped onto topographic maps maintained in the KSNHI map file. Natural community
occurrences thaneet KSNHI database criteria alseremapped and added to the databases.
Natural community locations and plant and animal locatresredigitized using ArcView GIS

software Attributes describing the species and plant community occurremeceattacied to

these polygon and point coverages.

Objective 4. Management RecommendationsPreservation of native biological diversity is
mandated for Army installations and must be undertaken in ways consistent with military
mission. Effective preservationfefts will require that conservation goals are sciemaged and

fully integrated with current and planned military activities, recreational and education programs,
and other endeavors. The linchpin of an effective preservation program is a set of sound
management recommendations, targeted to specific sites, which can be referenced by natural
resource personnel to accomplish wafined conservation and restoration objectives.

Freeman et al. (1997) offered 15 recommendations intended to maintain ancecthiea
biodiversity ofnatural communities documentedflilMR. The recommendations fell into three
categories: land management, education and promotion, and additional dBadied.on recent
surveyswe havebuilt on theseriginal management recommagtions by developing and
expandinghemanagement strategies to preserve and enhance the natural features of FLMR.
Broadly defined, the objectives of this partioé study werel) maintain and enhantégh-

guality native communitiesn the installation2) improve habitat condition and quality of
degraded sitegnd 3) identify opportunities to restore other communitiespapailations The
methods used in planning require several integrated steps incltijliegtablishing clear goals
and objectives?) delineating management uni8y identifying management issues and
concerns4) developing recommendations and alternatives for different levels of management
and 5) outlining methods to assess the effectiveness of the plan in meeting objectives.
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Theoverarching goal of this aspect of theoject wago provide recommendations for

maintaining native communities and rare species at FLMR, and enhancing them wherever
possible. Resource managers and other personnel may then use this information es guidan
preserve and enhance native biodiversity at FLMR. Although the scope of this project focuses on
native biodiversity, other base activittesuchas landscaping programs, golf course

maintenance, recreation (hunting, fishing, hiking, birding), amdstrfucture developmehtmay
impinge upon native communities aslgould be at some poiimtegrated into the planning

process.

1.3 STUDY AREA

Freeman et al. (1997) providelatailed description of theghysical settinghistory,environment
andbiotaof FLMR and surrounding area3he history of the post is not discussed here, but
informationabout the physical setting, environment, and biosaismarized from Freeman et
al. (1997)to providecontextfor the chapters that follow

The2,399ha 6,927ac¢ Ft. Leavenworth Military Reservationliscated in northeast Kansas in
eastern Leavenworth County (Figurd)l Situated on the north side of the city of Leavenworth,
FLMR is roughly 40 km (25 mi) northwest of downtown Kansas City, Kansas. It ddast
continuouslyactive Army post west of the Mississippi River. Ft. Leavenworth today is the home
of the U.S. Army Command and General Staff College within the U.S. Army Combined Arms
Center (Edgerton 1995). It is considered to be among the fimast &#ctical schools in the

world for advanced military education

The Ft. Leavenworth Military Reservation lies completely within the Glaciated Region
physiographic province of Kansas (Schoewe 1949, Zavesky and Boatright ¥9gompasses
two distnct landscape features: rolling hills and uplands above the Missourj ivkan area of
nearly level river floodplain. Elevations range fron223msl (760 ft) along the Missouri River
at the southeast corner to 329mal (1080 ft) at Hancock Hill neahe northwest corner.

Slightly more than half of FLMR is situated on rolling hills above the Missouri River. Most

upland areas south and east of a line extending from a point where Quarry Creek empties onto

the Missouri River floodplain (in the centdrtbe installation) southwest through the National
Cemetery and then along Hancock Avenue to its
southwest entrance) has been developed. This area, which lies mostly be#@did @vims|

(800' 900ft), supportsnuc h of the fortds infrastructure.

of forested ridges and valleys.

Most of Sheridan DrivéFigure 1.2)sits atop a prominent, sinuous ridge on the west side of
FLMR that is part of the Oread Escarpment (Brumw@81l). This ridge, which rises to an
elevation of 32B329 mmsl (1060 1080 ft) and extends from Government Hill in the south to
Hancock Hill in the north, separates the major drainage basins of the fort. West of the ridge,
streams flow west to Salt Creeidich flows northnortheast and joins Plum Creek 0.8 km (0.5
mi) northwest of the northwest corner of FLMR. Roughly 0.6 km (0.4 mi) northeast of the
confluence of these two streams, they join the Missouri River. East of the ridge, streams flow
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east towad the Missouri River. Two intermittent streams drain most of the uplands. Corral
Creek drains the southern quarter wikearry Creek and its tributaries drain inteserctions.
Between these two creeks is One Mile Creek, an intermittent streamathawimed to form

Merritt and Smith Lakes. Uplands in the northwest corner are drained by a series of short, high
grade, intermittent streams that drop quickly from the bluffs to the Missouri River floodplain.

The remainder of FLMR lies on the broadi tia gently undulating floodplain of the Missouri

River. At FLMR, the floodplain is 4.3 km (2.5 mi) wide and lies on the inside of a large, tight
meander. This meander begins on the west side of the floodplain at the northwest corner of the
installation. From there, the river arcs eastward to the east side of the floodplain, creating a loop
called Weston Bend, and then it swings back to the southwest to the west side of the floodplain
near the site of the old Fort Bridge.

The southwest third of the fldplain is surrounded by artificial levees and dominated by open,
grassy fields antbrmercrop land around the Sherman Army Airfield. Outside the levees is a
mix of floodplain forest and marshy, backwater areas. Most historical drainage pattdes
floodplain were obscured long ago due to human activities.

Brumwel |l 6s (1951) description of the floodpl a
the way it appears today. The eastern half of the floodplain supportéuc&aky-pecan forest

surraunded by a fringe of cottonwoeycamore forest. The southwest section of the floodplain

was cleared of its forest in the late 1800s. In the north part of the floodplain were numerous

oxbow lakes and marshes that filled with water during floods anddseoicheavy precipitation.

A railroad rightof-way runs the length of the fort at the base of the river bluff.

Uplands on FLMR, which lie along the Oread Escarpment (Brumwell 1951), consist of a mixture
of rolling hills and inconspicuous limestone blui®truding from thick accumulations of loess

or eroded slopes above the Missouri RivEhe oldest exposed bedrock is limestone and shale of
the Douglas, Shawnee, and Lansing Groups of the Pennsylvanian system (Ross 1991). Most
upland areas are overlady unconsolidated till and windblown loess of Pleistocene age. The
broad, farshaped area of floodplain along the Missouri River is covered by Recent alluvium
(Brumwell 1951, ZaveskgndBoatright 1977).

Three main soil associations are represented MRHZaveskyandBoatright 1977). The
OnawaHaynie Eudora association comprises nearly level soils formed in alluvium on
floodplains and terraces hese soils are deep, well drained to somewhat poorly drained, nearly
level, and have a loamy to clayeyfswe layer. Soils of this association cover an extersipa

of floodplain along the Missouri River near Sherman Army Airfield.

The GospoHSogn association includes soils on moderate to steep slopes on uplands. They
formed in silty to loamy loess ama material weathered from shale and limestone. These soils
are moderately deep, moderately well drained, and have a silty clay subsoil. They cover a fairly
narrow area along the ridge extending along the west side of the installation roughly from
Hanco& Hill south to Wagner Point and Government Hill.
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The MarshalSharpsburg association comprises soils on gentle to steep slopes on uplands in
loess. These soils are deep, well drained to moderately well drained, and have a $dgntlay
subsoil. Thisassociation covers the remainder of the installation and covers the largest area of
the three associations.

The climate of FLMR is classified as humid continental and is characterized by warm to hot
summers, cold winters, moderate surface winds, maxinregigitation in the warm season, and
frequent dayto-day changes in the weather (ZaveakgBoatright 1977). Average precipitation

is roughly 89 cm (35 in) per year, 70% of which falls from April through September during
evening or early morning showassthunderstorms (ZaveslandBoatright 1977). Extended
periods of belowaverage precipitation occur at irregular intervals. Average daily maximum and
minimum temperatures for the year for the period 19960were 19.3C (66.5F) and 7C

(44.5°F), respetively. The growing season generally lastsili@bdays, from midApril

through late October (ZaveskyndBoatright 1977).

1.4 LAND USE HISTORY AND VEGETATION

BeforeEuro-Americanssettled in eastern Kansas, the landscape of this region was dontipated

a mosaic of tallgrass prairie and deciduous forest vegetation. Kuchler (1974) used historical and
recent evidence to map the potential natural vegetation of the state. Upland sites in northeast
Kansas were dominated by tall and meditathgrasses aha rich variety of graminoids and
herbaceous plants, broadleaf deciduous forests dominated by oaks and hickories, or a mosaic of
these vegetation types. Floodplains comprised a mix of floodplain forests, low prairies, and
freshwater marshes. Herbacewagetation dominated poorly drained floodplain sites.

In Leavenworth County, Kiichler (1974) mapped floodplain vegetation along the Missouri River
and large streams, odkckory forest on uplands in a4n wide band paralleling the Missouri
River, and a msaic of tallgrass prairie and ehlckory forest in the western and southern parts

of the county. On FLMR, only the former two types were mapped.

He described the floodplain vegetation as comprising a mixture of forests, savannas, and
freshwater marshes~loodplain forests were dominated by meditathto tall broadleaf tree
species and often with a dense understory and maag Dominant species included

hackberry, cottonwood, American elm, and willow. Characteristic species included mulberry,
honegy-locust,commonsycamore, ash, and maple. @ag&kory forest on the uplands and steep
slopes of valleys consisted of medutatl deciduous trees dominated by biiert and shadpark
hickory and red, white, and black oaBecondary species included ashjnut, ironwood, and
common pawpaw

A detailed review of Public Land Survey records from the-b@80s has not been conducted to
determine the general vegetation patterns in Leavenworth County as they existed 150 years ago.
However, anecdotal reportghat the extent and rate of change in the coverage of natural
communities onc&uro-Americansbegan to settle in the area. In the 1h&¥0s, the Kansas

State Board of Agriculture estimated that 90% of the area of the county was prairie and 10% was
fored (Kansas State Board of Agriculture 1877). According to the Kansas State Board of
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Agriculture figures (1874), there weBeB90 ha (9,612 adf prairie meadow and,189 ha
(10,352 agof prairie pasture in the county in 1873, but none of these acraa Wakapoo
Township, which includes theLMR. By 1946, themount & wild (prairie) hay harvested in the
county dropped td@,064 ha2,630ac) (Kansas State Board of Agriculture 1948).

Fire and large grazing animals played important roles in the ecotdgg North American
tallgrass prairie before the arrival Bro-Americang(Axelrod 1985, Shelford 1963). The
suppression of fires formerly caused by lightning or set by Native Americans permitted woody
species to spread onto grasslands, graduallirghthe boundary between prairie and forest
(Axelrod 1985, BraggndHulbert 1976). The elimination of most large, native, grazing animals
on the plains before 1900 also affected the vegetation (Shelford 1963).

Forested river valleys were settled quyckbcause of their accessibility from rivers, reliable
water supplies, and the widely held but erroneous belief aBorgAmericansettlers that only
forested land could be farmed successfully (Wer@Smith 1939). Forests provided

construction material fuel, fertile soil, and abundant wildlife. Associated waterways were foci
for transportation and the development of commerce. Forests along the Missouri and Kansas
Rivers were cleared for agricultural and urban development, and their banks weizedtabill
channels straightened (BraggdTatschl 1977). As human populations grew, upland areas
gradually were settled and the prairie quickly was plowed to support annual row crops. Most
areas that historically supported tallgrass prairie were ploeflethe turn of the century.

1.5 PROTECTED AND RARE SPECIES

The federal Endangered Species Act of 1973 is administered by the U.S. Fish and Wildlife
Service of the Department of the Interior. The Act provides federal protection for plants and
animask listed as endangered or threatenecevious studies (Freeman et al. 1997) confirmed
that one federalkprotected species, thoald eagle, is a regular migrant and winter resident on
FLMR. Five species of federalprotected birdsvere determined tmigrate through the area,
but nesting and/or foraging habitat for these spetsssdetermined to Hanited or absent.

They include the Eskimo curleweast ternperegrine falconpiping plover, andvhooping crane.
No threatened or endangered plant spagere found on the installation

The Kansas Nongame and Endangered Species Conservation Act (K-S4 Bzough 32

510) places responsibility for identifying and undertaking conservation measures for threatened
and endangered wildlife species wilie Kansas Department of Wildlife and PafkDWP).

Specifically, the Act requires KDWP to determine which species in Kansas are threatened or
endangered because of habitat destruction or alteration, overutilization, disease or predation,
inadequacy of existg regulatory mechanisms, or other natural or anthropogenic factors. It

further directs KDWP to undertake conservation efforts for these species, including the
establishment of mechanisms to protect the habitats of threatened and endangered species. The
Act provides protection for rare and declining animal species but not native Kansas plants. All
federallisted animal species also are stideed.

The Department also maintains a list of Species in Need of Conservation (SINC). Species on the
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SINC ligt receive no legal protection from habitat impacts under the Kansas Nongame and
Endangered Species Conservation Act, but they are rare or threatened enough to be monitored by
KDWP. In addition, KDWP may offer suggestions about how projects can pratéled

minimizing impacts to SINCs.

Previous studies (Freeman et al. 1997) suggdéisat thewhite-faced ibis, a statksted bird, may
make infrequent, brief stops at FLMR during migration. TIS®¢Csalso infrequently may use
habitat on the installatiofack tern,blue sucker, anded-shouldered hawk. Theastern
chipmunk, &INC, is a resident, and three neotropical migratory SINC birds breed on the
installation:cerulean warbleryellow-throated warbler, andhip-poorwill.

One population each of Ktaterare plantsveredocumented on FLMR (Freeman et al. 1997):

white woodland astehairy woodmint, uprightshorthusk, Nottoway bromaptchbract

waterleaf, American gromwelhairy sweetcicely, eastern boked buttercudoodplainragwort,

marsh hede-nettle, andargeflowered bellwort. Stateare animals with no proteot status

documented on FLMR duringdhstudy werdoroadwi nged hawk, ge@ategeger 6 s ha
andovenbird(Freeman et al. 1997)

1.6. PREVIOUS STUDIES

The purchase of thieouisiana Territory by the United States from France in 1803 ushered in an
exciting period of scientific exploration and study in the American West. Some of the 19th
centuryodos most prominent natur al hi s tiothei ans a
early 1800s, but few recorded their observations of the area. Among the first written records
concerning the flora and fauna of the Ft. Leavenworth environs were those made by Meriwether
Lewis and William Clark on their famous expedition to look & route to the Pacific Ocean in

18041806. On 2 July 1804, on their way upstream, they stopped in the vicinity of pdegent
Leavenworth.Fr om a vantage point, Clark wrote, nThe
Leek green Grass...GroopsSiirubs covered with the most delecious froot is to be seen in every
derection and have exerted herself to butify the senery by the variety of flours...which strikes &
profumes the Sensation. o (Cuttright h2y969). O
collected the last botanical specimen of the expedition in the vicinity of Leavenworth; a

specimen oheartleaf raccoorgrape Ampelopsis cordatMichx.) (Coues 1898, Cuttright

1969). The next day, near the mouth of the Kansas River, they stoppieto pawpaw fruits

(Asimina triloba(L.) Dunal) (Cuttright 1969), a species common today in floodplain forests in

the area.

Another observation pertinent to the natural history to FLMR was made by John James Audubon.
On a trip up the Missouri River twllect and observe animals in 1843, he briefly visited Ft.
Leavenworth. On 3 May he observed and collected a specimen of Carolina p&akasbpis
carolinensis (Barry 1972, Peterson 1987), a species formerly common in eastern Kartbas but
wasdecmated by the mid850s (Anonymous 1966). The bird now is extinct.

The most comprehensive study of the biota and ecology of FLMR prstudces by KSNHWas
conducted by Brumwell (1951). His work, conducted from January 1939 to November 1940,
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examinedhe status and ecological associations of amphibians, reptiles, mammals, and birds on
the installation. Brumwell (1951) reported 259 vertebrate species on or near Ft. Leavenworth,
including 12 amphibians, 36 reptiles, 47 mammals, and 164 birds. Hdeaassied and

described six major terrestrial natural communities (associations) on the installation: prairie,
buckbrush(Symphoricarpgssumac, oathickory, cottonwooeelm, sedgavillow, and littoral.

During the passix decades, scientists from the Uanisity of Kansas sporadically collected plant
and animal specimens on and around FLMR. Most voucher collections are deposited in the
research collections of the Natural History Museum and Biodiversity Research Center at the
University of KansasThese ctiections provide useful baseline information about certain
elements of the flora and fauna.

Other studies have examined various aspects of the ecology of the Missouri River basin and have
some relevance to FLMR. Weaver (1960) studied the vegetatibe oéntral Missouri valley

and contacts of woodland with prairie in this area. The portion of the Missouri River along

FLMR was on the fringe of the area covered in his study and received very little mention.

Funk and Robinson (1974) examined changélsarchannel of the lower Missouri River

between 1879 and 1972. In a@e reach of the river that includes Ft. Leavenworth, they
reported a 57% reduction in water surface area. Most islands and chutes were eliminated and
river bends were smoothed digithe period. The authors also summarized anecdotal reports of
changes in wildlife and riparian habitat along the river.

Bragg and Tatschl (1977) examined changes in the vegetation on the lower Missouri River
floodplain from 1826 to 1972. Their studyctesed on the river in the state of Missouri, but

many of their observations probably hold true for the length of the river in Kansas. They found
that floodplain forest decreased in coverage from 76% in 1826 to 13% in 1972. Cultivated
ground increased fro 18% to 83% during the same period. These changes occurred coincident
with bank stabilization and channelization efforts initiated by the U.S. Army Corps of Engineers
Woodyspecies composition in mature floodplain forests evaluated in 1972 was oliselveed
similar to composition data derived from General Land Office Survey reports from 1826.

Stevens and Dill (1942) and Kramer and Wagenknecht (1957) focused on the habitat and
occurrence of the puttyroot orchiélplectrum hyemalé@iuhl. ex Willd.) Torr, in Kansas. Both
papers reported on occurrences of this perennial forestqrlantnear the Missouri River
floodplain on FLMR.

Information about reptiles and amphibiamssprovided in unpublished reports by Simon (1988)
and Simon and Dorlac (29). In the latter study, the authors reported seven species of
amphibians and six species of reptiles on FLMR.

Several previous and ongoing studies have focused on the avifauna of FLMR. Zimmerman and
Tatschl (1975) examined species diversity and densityas i floodplain habitats on FLMR.
Canopy warblers inhabiting mature bottomland forest were studied by Schukman and Mouras
(1992) and Schukman (1966). The Institute for Bird Popula{@®33)conductedhe MAPS
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(Monitoring Avian Productivity and Surworship) program on FLMRom 1993 2002. MAPS

usal point counts and constaatfort mistnetting during the breeding season to study
reproductive success and population demography. Four sites, two in upland forest and two in
bottomland forest, were stuetl during the &ear effort. A checklist of birds of Ft. Leavenworth
was produced in 1996, based largely on observationsSphdikman, CHobbs, and others.

In 1990, the Kansas Ornithological Society initiated the Kansas Breeding Bird Atlas (KBBAT)
prgect (Kansas Biological Survey et al. 1992he project provides basic information about the
breeding status of birds throughout Kansas, and data colléetgam in 1992 For KBBAT, the
statewasdivided into 748 survey blocks, each nine square mileszie. Detailed records of
breeding birdsverecompiled in each blogkand onespecial survey blocwaslocated on FLMR.
Busby and Zimmerman (2001) summadzlee statewide results of the project.

The most comprehensive examination of the ecology extd bf FLMR was carried out by

KSNHI from 19%i 1997 (Freeman et al. 1997). That study, which proadesselinefor
assessment of the condition of natural communities and populations of rare species on the
installation is the foundation of this reporin the chapters that follow, we examine the current
conditions on FMR and compare them to our findings of five yego (Freeman et al. 1997).
Trails and roads are referenced in various chapters of this report using names coined by KBS
staff during vaious studies. Their locations are shown in Figure 1.2.
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Figure 1.1. Location of the Fort Leavenworth Military Reservation. Source
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