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ABSTRACT 
 

 

A two-year field study was initiated in 2002 on the Ft. Leavenworth Military Reservation 

(FLMR) as a follow-up to research conducted there by the Kansas Biological Survey in 1995 and 

1996.  The project had four primary objectives: 1) conduct surveys to update information about 

biotic assemblages, outstanding natural areas, and protected species, 2) identify the primary 

threats from exotic plants to native biodiversity, 3) make these data available in a geographic 

information system format, and 4) develop management recommendations to assist resource 

managers with maintenance of the installationôs biodiversity assets. 

 

Seven kinds of terrestrial natural communities were confirmed.  Riverine communities were not 

examined or evaluated.  One occurrence each of the four forest types was updated in Kansas 

Natural Heritage Inventoryôs database.  The floodplain forest on FLMR remains one of the 

largest old-growth stands in the lower Missouri River valley, and upland forests and associated 

communities are regionally important.  Visual analysis of the floodplain forests suggests 

significant changes have occurred since 1995ï1996, but analysis of data did not reveal any 

statistically significant differences.  Threats to biodiversity include degradation, fragmentation, 

isolation, and destruction of natural areas both on-site and off-site.  Riparian forests are 

especially significant to native biodiversity, providing routes for the movement of wildlife and 

helping to maintain water quality.  Degraded prairies, forests, and wetlands may serve as buffer 

areas and connectors between high-quality sites, and many areas have restoration potential. 

 

Animal surveys revealed few changes from the earlier findings.  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 foraging habitat for these species is limited or absent.  No 

state-listed threatened or endangered species were documented, but several migratory species 

may make brief stops.  Five Kansas Species In Need of Conservation (SINC) were documented 

on the installation and two species may use habitat on the installation.  Four state-rare bird 

species also were documented.  Of 428 vertebrate species potentially occurring on the 

installation, 292 species have been confirmed since 1995. 

 

No populations of federal-listed plant species were observed.  However, nine of 11 state-rare 

vascular plant taxa documented earlier were confirmed persisting.  Populations of two state-rare 

species were not relocated but may persist.  Ten species were added to the list of state-rare taxa 

occurring on FLMR.  Plant surveys yielded 267 specimens of vascular plants and bryophytes, 

including 55 taxa previously undocumented on FLMR.  Currently, 585 species of vascular plants 

and 43 species of bryophytes are confirmed at the site.  A number of exotic 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. 

 

Seventeen recommendations are made to help maintain and enhance the native biodiversity of the 

installation.  The recommendations fall into one of three general categories: land management, 

education/promotion, and future studies.
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CHAPTER 1.  BACKGROUND  
 

Craig C. Freeman 

Kansas Biological Survey 

2101 Constant Avenue 

Lawrence, KS 66047-3759 

ccfree@ku.edu 

 

 

1.1.  INTRODUCTION 

 

In 1997, the Kansas Natural Heritage Inventory (KSNHI), a program of the Kansas Biological 

Survey (KBS) at the University of Kansas, completed a two-year field study of the terrestrial 

natural environment of the Ft. Leavenworth Military Reservation (FLMR) in extreme northeast 

Kansas (Freeman et al. 1997).  That study had five objectives: 1) compile a list of protected and 

rare species of plants and animals potentially occurring on FLMR, 2) plan and conduct surveys 

for these species, 3) 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 on FLMR, and 5) assist in the formulation of 

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 part of the overall effort to inventory the 

FLMR biota. 

 

The Kansas Natural Heritage Inventory identified nine kinds of natural communities on FLMR 

during its study: four forest types, two herbaceous types, one sparse vegetation type, and two 

riverine types.  One occurrence each of the four forest types was added to KSNHIôs database of 

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 nearly two-dozen 

globally rare or state-rare species and a rich assemblage of plants 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 was confirmed on the installation, 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 natural areas (both on and off the 

installation) and establishment and spread of several species of exotic plants.  Based on its 

findings, KBS made 15 recommendations to help maintain and enhance the biodiversity of 

FLMR.  Among them was a recommendation to conduct periodic surveys to monitor the 

condition of populations and natural communities and to assess environmental trends. 
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In response to that recommendation, in 2002 the FLMR Directorate of Installation Support, 

Environmental Division, requested a proposal from KSNHI for fieldwork to update the 1997 

study.  A proposal was prepared and submitted, and an award was made in July 2002. 

 

There were four primary objectives.  First, new surveys were conducted to update information 

concerning floristic and faunistic assemblages, 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 surveys 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 species, the most serious threats 

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

cumulative findings, management recommendations were developed to assist resource managers 

with maintenance of the installationôs biodiversity assets.  Fourth, locations of rare species, 

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 studies were initiated in July 2002 and were completed in November 2003.  This report 

summarizes our work and compares current conditions to those described five years earlier 

(Freeman et al. 1997).   

 

1.2.  DETAILED STUDY OBJECTIVES  

 

Objective 1.  Surveys and Assessments of Natural Communities and Rare Species.  A primary 

objective was to update element occurrence records compiled by KSNHI and summarized in 

Freeman et al. (1997).  Natural communities identified previously were revisited to document any 

significant changes in their distribution, structure, or species composition.  Natural community 

quality grades assigned during the first study were re-evaluated qualitatively with data generated 

from new field surveys.  Additionally, areas of FLMR that were not accessible during the first study 

(e.g., the farm area) were visited and surveyed for the first time. 

 

Similarly, zoological and botanical surveys were conducted to update data compiled during the first 

survey.  At the request of FLMR personnel, surveys were carried out for one species not 

investigated during the first surveyðthe Indiana bat (Myotis sodalis).  The Indiana bat is a federal 

endangered species that inhabits cave regions in the eastern United States.  Most of the worldôs 

populations are found in Missouri.  The species has not been documented in Kansas.  Females 

disperse to maternity roosts in late spring, and it is at this time that they have the potential to occur 

on FLMR.  Dr. Lynn Robbins, Southwestern Missouri State University, an expert on this species, 

was contracted to conduct surveys for the bat.  Information on other bat species encountered on 

FLMR was recorded during surveys for the Indiana bat, and this information is presented herein.  

Populations of the 11 state-rare plants documented on the installation were revisited and assessed.  

Occurrences for nine of these were updated 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 habitats.  Many of these were introduced 
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intentionally or accidentally from Europe or Asia.  While many non-native plants rarely persist very 

long outside of cultivation, some have become naturalized in North America, and a few have 

become serious threats to native biodiversity.  Freeman et al. (1997) 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 their status was 

recommended. 

 

As part of this study, we attempted to determine the distribution and abundance of exotic plants 

that represent the most serious threats to native biodiversity on FLMR.  Our initial interested was 

garlic mustard, Japanese barberry (Berberis thunbergii DC.), Chinese spindle-tree (Euonymus 

fortunei (Turcz.) Hand.-Mazz.), autumn-olive (Elaeagnus umbellata Thunb.), Amur honeysuckle 

(Lonicera maackii (Rupr.) Maxim.), multiflora rose (Rosa multiflora Thunb.), and common 

privet (Ligustrum vulgare L.).  In addition, sericea lespedeza (Lespedeza cuneata (Dum. 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 about each population of rare plant and animal were 

entered into KSNHI's databases using standard Heritage methodology.  Locations of rare species 

were mapped onto topographic maps maintained in the KSNHI map file.  Natural community 

occurrences that meet KSNHI database criteria also were mapped and added to the databases.  

Natural community locations and plant and animal locations were digitized using ArcView GIS 

software.  Attributes describing the species and plant community occurrences were attached to 

these polygon and point coverages. 

 

Objective 4.  Management Recommendations.  Preservation of native biological diversity is 

mandated for Army installations and must be undertaken in ways consistent with military 

mission.  Effective preservation efforts will require that conservation goals are science-based 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 well-defined conservation and restoration objectives. 

 

Freeman et al. (1997) offered 15 recommendations intended to maintain and enhance the 

biodiversity of natural communities documented on FLMR.  The recommendations fell into three 

categories: land management, education and promotion, and additional studies.  Based on recent 

surveys, we have built on these original management recommendations by developing and 

expanding the management strategies to preserve and enhance the natural features of FLMR.  

Broadly defined, the objectives of this part of the study were: 1) maintain and enhance high-

quality native communities on the installation, 2) improve habitat condition and quality of 

degraded sites, and 3) identify opportunities to restore other communities and populations.  The 

methods used in planning require several integrated steps including: 1) establishing clear goals 

and objectives; 2) delineating management units; 3) identifying management issues and 

concerns; 4) 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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The over-arching goal of this aspect of the project was to 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 as guidance to 

preserve and enhance native biodiversity at FLMR.  Although the scope of this project focuses on 

native biodiversity, other base activitiesðsuch as landscaping programs, golf course 

maintenance, recreation (hunting, fishing, hiking, birding), and infrastructure developmentðmay 

impinge upon native communities and should be at some point integrated into the planning 

process. 

 

1.3.  STUDY AREA  

 

Freeman et al. (1997) provide a detailed description of the physical setting, history, environment, 

and biota of FLMR and surrounding areas.  The history of the post is not discussed here, but 

information about the physical setting, environment, and biota is summarized from Freeman et 

al. (1997) to provide context for the chapters that follow. 

 

The 2,399-ha (5,927-ac) Ft. Leavenworth Military Reservation is located in northeast Kansas in 

eastern Leavenworth County (Figure 1.1).  Situated on the north side of the city of Leavenworth, 

FLMR is roughly 40 km (25 mi) northwest of downtown Kansas City, Kansas.  It is the oldest 

continuously-active 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 finest senior tactical 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 1977).  It encompasses 

two distinct landscape features: rolling hills and uplands above the Missouri River, and an area of 

nearly level river floodplain.  Elevations range from 232 m msl (760 ft) along the Missouri River 

at the southeast corner to 329 m msl (1080 ft) at Hancock Hill near the 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 center of the installation) southwest through the National 

Cemetery and then along Hancock Avenue to its junction with US 73 and KS 7 (at the fortôs 

southwest entrance) has been developed.  This area, which lies mostly between 244ï274 m msl 

(800ï900 ft), supports much of the fortôs infrastructure.  North and west of this line are a series 

of forested ridges and valleys. 

 

Most of Sheridan Drive (Figure 1.2) sits atop a prominent, sinuous ridge on the west side of 

FLMR that is part of the Oread Escarpment (Brumwell 1951).  This ridge, which rises to an 

elevation of 323ï329 m msl (1060ï1080 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 Creek, which flows north-northeast 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 toward the Missouri River.  Two intermittent streams drain most of the uplands.  Corral 

Creek drains the southern quarter while Quarry Creek and its tributaries drain interior sections.  

Between these two creeks is One Mile Creek, an intermittent stream that was dammed 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 broad, flat to 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 floodplain is surrounded by artificial levees and dominated by open, 

grassy fields and former crop land around the Sherman Army Airfield.  Outside the levees is a 

mix of floodplain forest and marshy, backwater areas.  Most historical drainage patterns in the 

floodplain were obscured long ago due to human activities. 

 

Brumwellôs (1951) description of the floodplain vegetation in 1939 and 1940 is very similar to 

the way it appears today.  The eastern half of the floodplain supported oak-hickory-pecan forest 

surrounded by a fringe of cottonwood-sycamore 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 and periods of heavy precipitation. 

 A railroad right-of-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 bluffs protruding from thick accumulations of loess 

or eroded slopes above the Missouri River.  The oldest exposed bedrock is limestone and shale of 

the Douglas, Shawnee, and Lansing Groups of the Pennsylvanian system (Ross 1991).  Most 

upland areas are overlain by unconsolidated till and windblown loess of Pleistocene age.  The 

broad, fan-shaped area of floodplain along the Missouri River is covered by Recent alluvium 

(Brumwell 1951, Zavesky and Boatright 1977). 

 

Three main soil associations are represented on FLMR (Zavesky and Boatright 1977).  The 

Onawa-Haynie-Eudora association comprises nearly level soils formed in alluvium on 

floodplains and terraces.  These soils are deep, well drained to somewhat poorly drained, nearly 

level, and have a loamy to clayey surface layer.  Soils of this association cover an extensive area 

of floodplain along the Missouri River near Sherman Army Airfield. 

 

The Gosport-Sogn association includes soils on moderate to steep slopes on uplands.  They 

formed in silty to loamy loess and in 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 

Hancock Hill south to Wagner Point and Government Hill. 
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The Marshall-Sharpsburg 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 silty clay-loam 

subsoil.  This association 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, maximum precipitation in the warm season, and 

frequent day-to-day changes in the weather (Zavesky and Boatright 1977).  Average precipitation 

is roughly 89 cm (35 in) per year, 70% of which falls from April through September during 

evening or early morning showers or thunderstorms (Zavesky and Boatright 1977).  Extended 

periods of below-average precipitation occur at irregular intervals.  Average daily maximum and 

minimum temperatures for the year for the period 1910ï1960 were 19.3C (66.5F) and 7C 

(44.5 F), respectively.  The growing season generally lasts 180ï185 days, from mid-April 

through late October (Zavesky and Boatright 1977). 

 

1.4.  LAND USE HISTORY AND VEGETATION  

 

Before Euro-Americans settled in eastern Kansas, the landscape of this region was dominated by 

a mosaic of tallgrass prairie and deciduous forest vegetation.  Küchler (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 medium-tall grasses and a 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.  Herbaceous vegetation dominated poorly drained floodplain sites. 

 

In Leavenworth County, Küchler (1974) mapped floodplain vegetation along the Missouri River 

and large streams, oak-hickory forest on uplands in a 10-km wide band paralleling the Missouri 

River, and a mosaic of tallgrass prairie and oak-hickory 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.  Floodplain forests were dominated by medium-tall to tall broadleaf tree 

species and often with a dense understory and many vines.  Dominant species included 

hackberry, cottonwood, American elm, and willow.  Characteristic species included mulberry, 

honey-locust, common sycamore, ash, and maple.  Oak-hickory forest on the uplands and steep 

slopes of valleys consisted of medium-tall deciduous trees dominated by bitter-nut and shag-bark 

hickory and red, white, and black oak.  Secondary species included ash, walnut, ironwood, and 

common pawpaw. 

 

A detailed review of Public Land Survey records from the mid-1850s has not been conducted to 

determine the general vegetation patterns in Leavenworth County as they existed 150 years ago.  

However, anecdotal reports hint at the extent and rate of change in the coverage of natural 

communities once Euro-Americans began to settle in the area.  In the mid-1870s, the Kansas 

State Board of Agriculture estimated that 90% of the area of the county was prairie and 10% was 

forest (Kansas State Board of Agriculture 1877).  According to the Kansas State Board of 
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Agriculture figures (1874), there were 3,890 ha (9,612 ac) of prairie meadow and 4,189 ha 

(10,352 ac) of prairie pasture in the county in 1873, but none of these acres was in Kickapoo 

Township, which includes the FLMR.  By 1946, the amount of wild (prairie) hay harvested in the 

county dropped to 1,064 ha (2,630 ac) (Kansas State Board of Agriculture 1948). 

 

Fire and large grazing animals played important roles in the ecology of the North American 

tallgrass prairie before the arrival of Euro-Americans (Axelrod 1985, Shelford 1963).  The 

suppression of fires formerly caused by lightning or set by Native Americans permitted woody 

species to spread onto grasslands, gradually shifting the boundary between prairie and forest 

(Axelrod 1985, Bragg and Hulbert 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 quickly because of their accessibility from rivers, reliable 

water supplies, and the widely held but erroneous belief among Euro-American settlers that only 

forested land could be farmed successfully (Ware and Smith 1939).  Forests provided 

construction materials, 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 were stabilized and 

channels straightened (Bragg and Tatschl 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 plowed before the 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 

animals listed as endangered or threatened.  Previous studies (Freeman et al. 1997) confirmed 

that one federally-protected species, the bald eagle, is a regular migrant and winter resident on 

FLMR.  Five species of federally protected birds were determined to migrate through the area, 

but nesting and/or foraging habitat for these species was determined to be limited or absent.  

They include the Eskimo curlew, least tern, peregrine falcon, piping plover, and whooping crane. 

No threatened or endangered plant species were found on the installation. 

 

The Kansas Nongame and Endangered Species Conservation Act (K.S.A. 32-501 through 32-

510) places responsibility for identifying and undertaking conservation measures for threatened 

and endangered wildlife species with the Kansas Department of Wildlife and Parks (KDWP).  

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 existing 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 

federal-listed animal species also are state-listed. 

 

The Department also maintains a list of Species in Need of Conservation (SINC).  Species on the 
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SINC list 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 proceed while 

minimizing impacts to SINCs. 

 

Previous studies (Freeman et al. 1997) suggested that the white-faced ibis, a state-listed bird, may 

make infrequent, brief stops at FLMR during migration.  Three SINCs also infrequently may use 

habitat on the installation: black tern, blue sucker, and red-shouldered hawk.  The eastern 

chipmunk, a SINC, is a resident, and three neotropical migratory SINC birds breed on the 

installation: cerulean warbler, yellow-throated warbler, and whip-poor-will.  

 

One population each of 11 state-rare plants were documented on FLMR (Freeman et al. 1997): 

white woodland aster, hairy wood-mint, upright shorthusk, Nottoway brome, notchbract 

waterleaf, American gromwell, hairy sweet-cicely, eastern hooked buttercup, floodplain ragwort, 

marsh hedge-nettle, and large-flowered bellwort.  State-rare animals with no protection status 

documented on FLMR during that study were broad-winged hawk, Cooperôs hawk, great egret, 

and ovenbird (Freeman et al. 1997). 

 

1.6.  PREVIOUS STUDIES 

 

The purchase of the Louisiana 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 

centuryôs most prominent natural historians and explorers passed through Ft. Leavenworth in the 

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 for a route to the Pacific Ocean in 

1804-1806.  On 2 July 1804, on their way upstream, they stopped in the vicinity of present-day 

Leavenworth.  From a vantage point, Clark wrote, ñThe plains of this countrey are covered with a 

Leek green Grass...Groops of Shrubs 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.ò (Cuttright 1969).  On 14 September 1806, on their return trip, they 

collected the last botanical specimen of the expedition in the vicinity of Leavenworth; a 

specimen of heart-leaf raccoon-grape (Ampelopsis cordata Michx.) (Coues 1898, Cuttright 

1969).  The next day, near the mouth of the Kansas River, they stopped to collect 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 to collect and observe animals in 1843, he briefly visited Ft. 

Leavenworth.  On 3 May he observed and collected a specimen of Carolina parakeet, Conuropis 

carolinensis, (Barry 1972, Peterson 1987), a species formerly common in eastern Kansas but that 

was decimated by the mid-1850s (Anonymous 1966).  The bird now is extinct. 

 

The most comprehensive study of the biota and ecology of FLMR prior to studies by KSNHI was 

conducted by Brumwell (1951).  His work, conducted from January 1939 to November 1940, 
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examined the 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.  He also classified and 

described six major terrestrial natural communities (associations) on the installation: prairie, 

buckbrush (Symphoricarpos)-sumac, oak-hickory, cottonwood-elm, sedge-willow, and littoral. 

 

During the past six decades, scientists from the University 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 Kansas.  These collections 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 vegetation of the central 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 changes in the channel of the lower Missouri River 

between 1879 and 1972.  In a 36-mile 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 during the 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 study focused 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 from 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. 

Woody species composition in mature floodplain forests evaluated in 1972 was observed to be 

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 orchid, Aplectrum hyemale (Muhl. ex Willd.) Torr., in Kansas.  Both 

papers reported on occurrences of this perennial forest plant on or near the Missouri River 

floodplain on FLMR. 

 

Information about reptiles and amphibians was provided in unpublished reports by Simon (1988) 

and Simon and Dorlac (1990).  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 density of birds in floodplain habitats on FLMR.  

Canopy warblers inhabiting mature bottomland forest were studied by Schukman and Mouras 

(1992) and Schukman (1966).  The Institute for Bird Populations (2003) conducted the MAPS 
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(Monitoring Avian Productivity and Survivorship) program on FLMR from 1993ï2002.  MAPS 

used point counts and constant-effort mist-netting during the breeding season to study 

reproductive success and population demography.  Four sites, two in upland forest and two in 

bottomland forest, were studied during the 8-year effort.  A checklist of birds of Ft. Leavenworth 

was produced in 1996, based largely on observations by J. Schukman, C. Hobbs, and others. 

 

In 1990, the Kansas Ornithological Society initiated the Kansas Breeding Bird Atlas (KBBAT) 

project (Kansas Biological Survey et al. 1992).  The project provides basic information about the 

breeding status of birds throughout Kansas, and data collection began in 1992.  For KBBAT, the 

state was divided into 748 survey blocks, each nine square miles in size.  Detailed records of 

breeding birds were compiled in each block, and one special survey block was located on FLMR. 

 Busby and Zimmerman (2001) summarized the statewide results of the project. 

 

The most comprehensive examination of the ecology and biota of FLMR was carried out by 

KSNHI from 1995ï1997 (Freeman et al. 1997).  That study, which provides a baseline for 

assessment of the condition of natural communities and populations of rare species on the 

installation, is the foundation of this report.  In the chapters that follow, we examine the current 

conditions on FLMR and compare them to our findings of five years ago (Freeman et al. 1997).  

Trails and roads are referenced in various chapters of this report using names coined by KBS 

staff during various studies.  Their locations are shown in Figure 1.2. 
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