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Col umbus, OH 43224-1387 

Dear Ms. Jones: 

THREATENED AND ENDANGERED SPECIES REPORTS 
/ 

Enclosed for  your review are the seven reports for  the species surveys 
conducted a t  the U.S. Department of Energy's ( D O E )  Fernald Environmental 
Management Project (FEMP).  These surveys were conducted t o  update existing 
threatened and endangered species survey data and t o  ident i fy  any additional 
species and/or  habitat tha t  may ex is t  a t  the FEMP. These survey resu l t s  are 
being submitted t o  you t o  ensure t h a t  your agency has the l a t e s t  information 
on the FEMP, and t o  o b t a i n  concurrence on the findings of  the surveys. 
We would l ike t o  arrange a meeting t o  discuss the resu l t s  of the reports and 
receive preliminary i n p u t  on the management and mitigation of the species. 
We will contact you i n  the next few weeks t o  arrange a meeting. 

' 

Past surveys were conducted a t  the FEMP t o  establish a database prior t o  any 
remedial ac t iv i t i e s .  I n  1986-87, Miami University conducted base1 ine 
ecological surveys of the Fernald property (Facemire e t  a1 . , 1990). Several 
threatened and endangered species were identified within the,Miami University 
report. 
potentially threatened and endangered plant and animal species a t  the FEMP. 
Other species were added a s  a resu l t  of consultation with the U.S. F i s h  and 
Wildlife Service, the Ohio Department of Natural Resources (ODNR) and the 
Natural Heritage Program database. From these sources, a determination was 
made t o  survey the FEMP for  the following species: 

These surveys were used as  the basis for  compiling the l i s t  of 

0 Indiana b a t  (Myotis soda7is) 4 
0 

0 Running buffalo clover (Trifo7ium stoloniferum) 
Mountain bindweed (Po7ygonum ci 7inode) 

0 Slender fingergrass (Digitaria filiformis) 
0 Cave sal amander (Eurycea 7ucifuga) 
0 Spring coral root (Cora7 7orhiza wisteriana) 
0 S1 oan' s crayf i s h (Orconectes sloani i )  
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To b r i e f l y  summarize t h e  surveys,  good h a b i t a t  f o r  the f e d e r a l l y - l i s t e d  
endangered Indiana ba t  (Myotis sodalis) was designated along Paddys Run and 
t h e  Storm Sewer Ou t fa l l  Ditch. Moderate and marginal h a b i t a t  f o r  the s t a t e -  
l i s t e d  endangered cave salamander (Eurycea Iucifuga) was des igna ted  in  one on- 
property and one of f -proper ty  1 i m e s t o n e l  ined we l l ,  with moderate h a b i t a t  in  a 
rav ine  in  the nor theas te rn  s e c t i o n  o f  the FEMP. The s t a t e - l i s t e d  threa tened  
Sloan’s c r a y f i s h  (Orconectes sIoanii) was confirmed i n  Paddys Run i n  the 
northern sec t ion  of the FEMP proper ty .  
each species survey. 

I f  you have ques t ions  regarding this ma t t e r ,  p lease  c o n t a c t  Pete Yerace 

Attachment A provides  a summary of  

(513) 648-3161. 
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EXECUTIVE SUMMARY 

On September 15,1993, Dr. F. Lee St. John visited the Fernald Environmental Management 
Project (FEMP) site to confirm the presence or absence of Sloan's crayfish (Orconectes 
sfoanii or 0.  sloanii) in the on-property section of Paddys Run, an intermittent stream which 
is a tributary of the Great Miami River. This crayfish is a state-listed threatened species in 
Ohio. Although the stream was dry throughout much of its course, three pooled areas (two 
on the property and one off property) were found which supported populations of 0. sloanii. 
In Paddys Run and other streams which are at the eastern edge of the range of 0. sloanii, 
the survival of the species is threatened by habitat destruction and competition with another 
crayfish species, Orconectes rusticus (which was also found in Paddys Run). Because of the 
intermittent nature of Paddys Run, the upstream portion within the FEW site is considered 
only marginal habitat for 0. sloanii. 

INTRODUCTION AND OBJECTIVES 

The purpose of the study was to determine if the crayfish, Orconectes sfoanii, which is a 
threatened species in Ohio (Ohio Dept. of Natural Resources 1992), is present as part of 
the natural resources of the FEMP. The presence of other crayfish species was to be noted 
(per the scope of work), but since collecting specimens for identification in the laboratory 
was' not desired, the identification of species other than 0. sloanii was not required. The 
objective then was to determine the presence or absence of 0. sfoanii in the aquatic 
environment at the FEMP site. 

BACKGROUND 
DESCRIPTION OF 0. slounii: 

Figure 1 shows dorsal and ventral views of a typical male crayfish. Females differ in that: 
1) the first pair of pleopods (swimmerets) is NOT enlarged and modified for sperm transfer 
at copulation and 2) between the bases of the third pair of pereiopods (walking legs), there 
is a dead-end pouch which serves as a sperm receptacle at copulation and stores the sperm 
until eggs are extruded and fertilized. This structure is called the annulus ventralis. The 
shape of the annulus varies for different species but is not a dehnitive characteristic for 
species identification. The first pair of male pleopods (called gonopods) is a definitive 
character for species identification in the form I (breeding) males, where it assumes a more 
rigid and defined shape than in the form I1 (non-breeding) males. Fortunately, the form I 
and form I1 gonopods of 0. sloanii are distinctive, making field identification relatively easy. 
Other characteristics used to distinguish one species of crayfish from another are the shape 
of the chela (pinchers) and the width and length of the areola (Figure 1). Since the survey 
conducted found only two species of crayfish in Paddys Run, the other being Orconectes 
TuTticus, identifying characteristics of both are included in Figures 2a and 2b for future 
reference. 
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DISTRIBUTION OF 0. slomii: 

Bundy (1876) first described Camban~s sloanii (now Orronectes slomY) and indicated that 
its range was southern Indiana and Kentucky. No Kentucky specimens have ever been 
found, indicating that Dr. S low who reported this to Bundy, was mistaken. St. John (1988) 
and many others have collected extensively in Kentucky without finding 0. sloanii. 
Rhoades (1941) collected the first Orconecfes sloanii in Ohio from Shakers Creek in Warren 
County in 1938. Additional Ohio specimens were collected from Butler, Darke, Hamilton, 
Montgomery, and Preble Counties (Rhoades 1941, 1944). Rhoades (1962) further defined 
the range of 0. sloanii in Ohio by listing it as occurring in Butler, Darke, Hamilton, Miami, 
Montgomery, Preble, Shelby, and Warren Counties. St. John (1988) stated that the species 
had been extirpated from Miami and Shelby Counties. The range is now known to include 
parts of Indiana and Ohio (Figure 3). Orconectes sloanc is not known to occur anywhere 
else in the United States beyond the areas of Ohio and Indiana (Figure 3). 

NATURAL HISTORY OF 0. sloanii: 

Few crayfish life histories have been documented. This is true for 0. sloanii; however, the 
life history may be assumed to be similar to other species of the genus Orconectes, such as 
0. sanbomi, described by St. John (1976). To summarize, young hatched in the spring of 
the first year of their life and apparently underwent several closely spaced molts. (Animals 
with exoskeletons can increase in size only by periodic molting.) The sex of the juveniles 
was obvious by midsummer because the annulus ventralis, or sperm receptacle, of the 
female appeared at this time (Figure 1). The first pair of pleopods in males (sperm transfer 
appendages) became distinctively longer than those of the females. Following the first 
summer’s growth, only two molts occurred in one year, one in the autumn (or late summer) 
and one in the spring. Both sexes usually reached sexual maturity by the autumn of their 
second year. At this time, the males molted and became form I (breeding), and the eggs 
in the females (which also molt at this time) began to increase in size. During the spring 
molt, the males reverted to form I1 (non-breeding) until the next autumn molt, when they 
returned to form I. The maximum life span was found to be 37 months. 

HABITAT PREFERENCE OF 0. sloanii: 

Rhoades (1941) described the preferred habitat of 0. sloanii as being streams with flat 
bottoms, covered with broken and rounded stones. Orconectes sloanii is often found near 
algal beds and aquatic vegetation. Temperature does not seem to be an important factor 
in its distribution. 

St. John (1991) noted the relative decrease in populations of 0. slounii (vis-a-vis populations 
of another crayfish, Orconectes rusrincr) in stressed environments such as streams which had 
been subjected to -the effects of urbanization, construction, channelization, and pollution. 
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In his 1991 study, St. John found that the ratio of 0. sfoanii to 0. rusticus had actually 
increased at a site in Hamilton County. This site is in a tributary of the Dry Fork of the 
Whitewater River, which is adjacent to the entrance of the Miami Whitewater Forest (3.75 
km from the FEMP site). He suggested that the relatively protected environment provided 
by this forest was responsible for the success of the 0. sfoanii population there. 

In the author's experience, the best habitat for 0. sloanii is a stream with constant (but not 
necessarily fast) current flowing over a rocky bottom. Algal growth upon and around the 
rocks is common. Stress to the stream ecosystem (ie., construction projects, siltation and 
pollution) favors 0. mtim to the detriment of 0. sloanii. 

Because crayfish "breathe" via gills located beneath the carapace (Figure l), any stream 
siltation may decrease the ability of the animal to survive. Organic pollution, such as 
sewage, will increase the demand for dissolved oxygen by the decomposing organism ( f u n g i  
and bacteria) in the stream, thereby reducing the oxygen available for other stream 
organisms such as the crayfish populations. Toxic wastes, of course, will also be detrimental 
to the aquatic organisms, either by killing them directly or by killing other organism whose 
decay will deplete the water of dissolved oxygen. 

COMPETITION WITH OTHER SPECIES OF CRAYFISH: 

Since 0. sloanii was found only with 0. mticus in Paddys Run, this sympatric situation will 
be addressed. Unfortunately, most studies have shown that ANY species of 0rconecre.s 
crayfish fare poorly in competition with 0. mticus. Jezerinac (1982) found that 0. nrstiw 
was replacing 0. propinpus in the Chagrin River in northeastern Ohio and suggested that 
the aggressiveness of 0. rusticus was a possible cause for this replacement. Butler (1983) 
discussed the success of 0. mticur in competition with 0. sanbom' in Ohio and concluded 
that 0. rusticus was more aggressive, grew more rapidly, produced more young, and attained 
a larger adult size than 0. sanbomi. Orconectes rusticus was reported to be replacing 0. 
propinquus and 0. widis in the Kawartha Lakes region of southern Ontario (Berrill 1978). 
Capelli (1982) found 0. rusticus displacing other species of Orconectes in northern 
Wisconsin, but was uncertain of the mechanism responsible for the success of 0. n r s t i ~ .  
St. John (1991) studied Ohio locations where 0. sfoanii and 0. rusticus were found together 

in 1975 through 1977 and showed that, in general, the percentage of 0. sfoanii specimens 
in recent collections had decreased over the intervening 12 to 14 years. It s eem clear that, 
in an environment subjected to stress (e.g., pollution, siltation and channelization), the 0. 
sfoanii population will suffer more than the 0. rusticu.~ population, which may in fact be 
enhanced. 

k " 

STATUS OF 0. sloanii: 

Jezerinac (1986) suggested that the crayfish 0. sloanii be placed on the Ohio list of 
threatened species. In the absence of 0. mticus, greater numbers of 0. sfoanii were found 
in streams. This suggests that 0. mtim competes with and displaces 0. sfoanii. 
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Additionally, Orconectes sloanii is threatened by urban development, stream impoundment, 
water pollution, and siltation. Combined with competition with the more prevalent 0. 
TustiCuT, 0. sloanii populations have been declining in Ohio. Because of its limited Ohio 
distribution, any additional population losses may lead to its elimination in the state. 

Paddys Run is at the eastern edge of the range of 0. sloanii, but at the edge of its range, 
a species may be either expanding or diminishing in numbers. The 0. sloanii population 
appears to be diminishing at the eastern edge of its range in Ohio, as shown by its 
extirpation from Miami and Shelby Counties in Ohio (St. John, 1988). This seems to be due 
to habitat destruction and competition from 0. TuTticus. Neighboring populations in Indiana 
appear to be stable because of minimal babitat alteration. As a result, Ohio has conferred 
threatened status on 0. sloanii while Indiana has not (Ohio Dept. of Natural Resources 
1992; Indiana Dept. of Natural Resources 1993). 

SITE DESCRIPTION AND METHODS 

Although the objective of the study was to be qualitative and to determine only the presence 
or absence of 0. sloanii at the FEMP site, only two stream species of crayfish were found 
at the site; since the other species was easily identified in the field as 0. Tusficus, 
unanticipated quantitative.data regarding the ratio of the two species at the sampling sites 
were obtained. This data may be useful to determine future trends in the survival of these 
two species in sympatq (species occurring in the same area), especially since 0. lusticus 
appears to outcompete 0. sloanii. 

2 

The original survey planned to include collection and identification of crayfish from several 
sites along the stream within the FEMP boundaries, as well as from the Storm Sewer Outfall 
Ditch (SSOD). Because of the unusually dry summer weather in the area, the SSOD and 
most parts of Paddys Run were dry, making crayfish sampling very difficult. However, three 
pooled areas were found in the creek, two near the bridge of the railrcad siding which 
enters the FEMP site and one downstream (south) from the FEMP boundrrry at the New 
Haven Road bridge (Figure 4). At these three sites, 0. sfoanii was obtained by seining the 
creek with a minnow seine (1.2 x 1.8 m; 0.64 cm mesh). The pooled areas are not the 
preferred habitat for 0. sloanii, but were the only places where crayfish might survive while 
the stream was so dry. 

If a comparison of the dynamics of the crayfish populations in Paddys Run with a reference 
stream was needed, the tributary of the Dry Fork of the Whitewater River at the bridge on 
New Haven Road just east of the village of New Haven in Hamilton County might be a 
good choice. This site is near the entrance to the Miami Whitewater Forest. St. John 
(1991) found populations of both 0. slomii and 0. mtiw in 1977 and 1989. Data from this 
stream showed an increase in the ratio of 0. do& to 0. rusticus over the twelve years. 
This is a location protected from pollution, siltation, and urbanization, which may explain 
the unusual success of 0. sloanii in competition with 0. rusticuT here. 
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RESULTS 

It is not surprising that 0. sloanii might occur in Paddys Run since it has been collected 
from nearby tributaries of the Great Miami River including Indian Creek, Four Mile Creek, 
and the Dry Fork of Whitewater River (St. John 1988). 

On September 15, 1993, the author visited the FEMP site to check for the presence of the 
crayfish 0. sloanii in Paddys Run and the SSOD. Positive identifkation of crayfish requires 
breeding form (form I) males so that the gonopods may be identified. Some form I males 
were found, making the accurate determination of the species possible. 

At Site 1, only 0. sloanii was found. Two females, one breeding form (form I) male and 
one non-breeding form (form 11) male were found. At Site 2, under the bridge of the 
FEMP railroad siding, 12 specimens of 0. rusticus were obtained as well as seven 0. sfoanii 
[ 1 male (form I) ,  3 males (form 11) and 3 females]. Three sweeps of the seine were used 
to collect these 19 specimens. At Site 3, north of the railroad bridge, three sweeps of the 
seine produced two 0. mticus and two 0. sloanii (both male form I). All specimens were 
identified and returned to the stream. 

CONCLUSIONS AND SUMMARY 

Much of Paddys Run was dry during sampling in September 1993; however, this does not 
mean that 0. sloanii has been extirpated from these portions of Paddys Run (or the SSOD). 
In studies of Orconectes nak in an intermittent stream in Oklahoma, Momot (1966) 
determined that crayfish with relatively low reproductive rates can be characterized as 

’.: organisms which repopulate streams by upstream migration rather than by reproduction in- 
:* situ. With ephemeral, intermittent streams, upstream movement is the primary means for 
. stream repopulation. This suggests that, as Paddys Run refills with water in the spring, 0. 
.. sloanii will return from downstream pools. Since spring flooding usually results in stream 

species being swept downstream, repopulation from the other direction, Le., from headwater 
areas toward downstream, is unlikely. However, the size and infrequency of the pools which 
were remaining in Paddys Run in September 1993 suggest that completely repopulating the 
stream during the period of spring rains is unlikely. In fact, considering the intermittent 
nature of Paddys Run (as evidenced by its representation as a dotted line on the USGS 
topographic map and from information provided by FEMP staff), it appears that this stream 
should be considered as only marginal habitat for 0. sloanii. 

Maintaining a viable population of 0. sloanii in the intermittent portion of Paddys Run 
(which appears to include all of the stream within the boundaries of the FEMP site) would 
require careful management, including the prevention of: a) siltation from soil erosion 
accompanying construction, b) the introduction of flyash or other flocculent material which 
is destructive to gill-breathing animals, c) any damming of the stream, and d) the 
introduction of polluting chemicals. Constant stream flow is desirable. Any condition which 
degrades the quality of the stream may lead to the success of the 0. ru.sticu.s population to 
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the detriment of 0. SlOatZii  As noted above, 0. rustinrs appears to be more tolerant and 
may eventually lead to the extirpation of 0. sloanii, no matter what precautions are taken. 
Any extremes of the conditions listed above could, of course, result in the elimination of all 
crayfish from Paddy Run. It might be possible to relocate :he crayfish horn the portion of 
Paddys Run within the FEMP site if it becomes necessary to compromise the integrity of 
the stream in the future. Seining the pools in the autumn would recover some of the 
crayfish; some are inevitably missed. Only some of those collected would survive the 
reintroduction process. 

The best sites for possible relocation of 0. slomii would be an area of Paddys Run farther 
south, near its confluence with the Great Miami River. Northern sections of Paddys Run 
are less optimal because of the ephemeral nature of the water flow in this area. The Dry 
Fork of Whitewater River in Miami Whitewater Forest, where the species is known to occur 
(as of June 1989), is an alternative stream for relocation. Conditions for its survival are apt 
to remain more consistent here, due to the protection of this natural area. 
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a b C d e f 

. .-. ..... 

Figure 2a: Identifymg characteristics of Orconecfes sloanii - a. dorsal view of carapace of 
male, form I; b. mesial view of first pleopod of male, form I; c. lateral view of same; d. 
lateral view of first pleopod of male, form 11; e. annulus ventralis of female; f. dorsal view 
of chela of male, form I. 

a b C d e f 

Figure 2b: Identifying characteristics of Orconecfes rushcus, a, b, c, d, e and f the same as 
Figure 2% above. 
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S T U D Y  A R E A  

Figure 3: Distribution of the crayfish species Orconectes slomY throughout its entire range 
(Indiana and Ohio). Each dot represents a collection of crayfish containing 
specimens of 0. slomii, collected by the author from 1975 through 1989 (St. John 1988). 

14 



Figure 4: Map of the FEW site showing the three crayfish collection sites, with numbers 
in circles (modified from Facemire, et al., 1990.) 
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(P.O. JM-69471) 

F. Lee St. John, Ph.D 
Zoology Department 
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Proposal No. JM-69471, dated Nov. 5, 1993, reported on the status of Sloan's crayfish, 
Orconectes sloanii (Bundy, 1876), at the Fernald Environmental Management Project 
(FEMP) site. This crayfish is a threatened species in Ohio. During the survey (September 
15, 1993), specimens of Sloan's crayfish were found at three localities within Paddys Run. 
One of these sites was located off property south of the FEMP boundary, All three 
localities were pooled areas while the remainder of the creek bed was dry. 

It was predicted in the report that the crayfish would repopulate the run and riffle portions 
of the stream when water returned to the creek bed following spring rains. It was further 
suggested that (1) this would occur by upstream migration from the pools which had served 
as refugia during the summer (and, of course, winter) and (2) that, due to the intermittent 
nature of Paddys Run, completely repopulating the stream following spring rains, but before 
summer drying, would be unlikely. 

On May 21, 1994, the author examined 25 sites along Paddys Run (three of these were off- 
property), which was flowing throughout the entire section along the FEMP property. The 
Storm Sewer Outfall Ditch was also surveyed.. Crayfish, where present, were collected by 
using a minnow seine (1.2 m x 1.8 m; 0.64 cm mesh).. They were identified in the field and 
then returned live to the stream. Seven of the 24 sites yielded crayfish and six of these 
seven sites yielded specimens of 0. sloanii. The other crayfish species found in Paddys Run, 
either alone or in sympatry with 0. sloanii, was Orconectes nuticus, which was also true in 
the 1993 sampIing (Table I and Figure 1). 

Reference to the 1993 report will show that the two on-property locations where 0. sloanii 
was found were two pooled areas, one immediately north and one immediately south of the 
railroad trestle, in the northwest section of the FEMP property. These correspond to sites 
4 and 5 in Figure 1 of this report. The fact that 0. sloanii was not found at these sites 
during this survey is not surprising since 0. sloanii prefers riffles and runs with rocky 
bottoms. The dry conditions found in September had forced the "survivors" into the less 
desirable pool habitat where they remained during the summer as well as the winter. 
Following the spring rains, the species has migrated from the pool refugia to repopulate the 
runs. 

It should be noted that off-property sites in Figure 1 (numbers 23, 24 and 25) are at the 
same location as site C sampled in 1993, where New Haven Road crosses Paddys Run. The 
1993 report map is in error; site 1 should be farther south, beyond the limits of the map. 

From the brush and debris caught in vegetation along the banks of Paddys Run, it was 
.obvious that the spring flood(s) preceding the May 21 survey had raised the water level 
three to four feet above normal and had subjected the stream to a swift current. While 
crayfish could be dislodged from an upstream pool and redistributed downstream, such a 
flood current would probably sweep them far downstream. A more likely mode of 
repopulation would be the slow downstream movement following the cessation of the spring 
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flooding. The 1993 report, however, cited Momot (1966): "Crayfish, which have a relatively 
low reproductive rate, should definitely be added to the list of organisms that repopulate 
streams by upstream migration rather than by reproduction in situ." It is obvious that in 
Paddys Run, 0. sloanii is repopulating by migration, but by downstream migration rather 
than upstream. This is evident by the specimens collected from sites 6 through 10, just 
downstream from the pools at the railroad bridge. However, this slow downstream 
repopulation of the stream has currently extended only about 1000 feet from the pool areas. 
Further downstream movement may well be limited by the annual summer drying of most 
of the streambed. 

The population of 0. sloanii appears to be localized near the railroad bridge over Paddys 
Run in the northwest portion of the FEMP site. The crayfish are confined to the permanent 
pools at this location when the remainder of the stream is dry and they repopulate the 
stream in the spring (after the floods) by downstream migration. This is a slow process, 
proceeding this spring only about 1000 feet by May 21. It is anticipated that further 
downstream migration may well be hindered by the summer drying of the streambed. 
Although periodic summer rains may temporarily restore water to intermittent portions of 
Paddy Run, the discontinuous nature'of the habitable parts of the stream will preclude any 
further significant repopulation. To reiterate the 1993 report, Paddys Run is only marginal 
habitat for 0. sloanii for the reasons just cited. 

Collecting site 21 (Figure 1) is the Storm Sewer Outfall Ditch. Inasmuch as it was dry at 
the time of the 1993 report, sampling was again attempted for the current report. The 
Storm Sewer Outfall Ditch was dry again in May 1994, leading to the conclusion that its 
extreme intermittent nature makes it an unlikely habitat for any species of stream crayfish. 

An off-property population of 0. sloanii seems to be similarly established near where New 
Haven Road crosses Paddys Run. However, this population does not appear to migrate 
significantly upstream to include any part of Paddys Run within the FEMP boundaries. For 
the study of the FEMP property, this population may be disregarded except (1) as it might 
be influenced by siltation and/or pollution travelling downstream, or (2) as a possible site 
for relocation of on-property 0. sloanii, if needed (however, a more suitable relocation site 
was suggested in the Nov. 5, 1993, report by this author.). Unfortunately, no studies of 
crayfish relocation projects are known to the author and the success of such an endeavor is 
uncertain. 
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Collecting Sites 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

. 14 
. 15 

: 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TABLE 1 

Results 

no specimens 
no specimens 
no specimens 
no specimens 
no specimens 
1 0. sloanii 
3 0. sloanii, 3 0. rusticus 
3 0. sloanii, 3 0. rusticus 
1 0. sloanii, 2 0. rusticus 
1 0. sloanii, 2 0. rusticus 
no specimens 
no specimens 
no specimens 
no specimens 
no specimens 
no specimens 
2 0. nrsticus, 1 unidentified juvenile 
no specimens 
no specimens 
no specimens 
no specimens 
no specimens 
2 0. sloanii, 1 0. mticus 
no specimens 
no specimens 
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Executive Summary 

During August through October 1993, efforts were made to locate potential habitat and 
populations or individuals of the state endangered cave salamander (Eurycea Zucifirga) at the 
Fernald Environmental Management Project (FEMP). Off-property locations were also 
investigated. The nearest known cave salamander population was found one kilometer (lan) 
north of the FEMP property during a 1988 study and was used as a control for the cumnt 
study. Following the movements of this species is Wicult because the larvae migrate 
through subsurface water between fissures in limestone. A subsurface geological featuxe 
known as the New Haven Trough, where porous silts and clays replace limestone, may 
inhibit normal larval migration t h u g h  subsurface water at the PEMP. 

In southwest Ohio, adult cave salamanders inhabit limestone areas where groundwater 
sources open to the surface in the form of intermittent streams, springs, wells, spring houses, 
and fissures between layers of exposed rock. Two such locations were found at the FEMP: 
One small, relatively dry ravine near the northern border of the FEMP property was 
determined to be poor habitat for cave salamanders. The second, a limestone-lined well 
(Well No. 1124) on a former home site, was more suitable, offering crevices between rocks 
above the water line in which adults could hide and a deep pool of water for reproduction 
and larval development. Although no adult or larval cave salamanders were found on FEMP 
property during this survey, suitable habitat was identifed. 

Within a radius of seven kilometers of the FEMP, there are known populations of cave 
salamanders to the north, south, southwest, and east. Well No. 1060, off property but 
adjacent to the southern border of the FEMP on Willey Road, offers suitable habitat for cave 
salamanders. An unidentified salamander fitting the description of a postmetamorphic cave 
salamander was seen in this well and described by a groundwater technician. 

Additional survey efforts during periods of optimal cave salamander activity could provide 
more conclusive evidence about the presence or absence of populations or individuals on 
FEMP property. If populations or individuals are found on FEMP property in the future, 
strategies for remediation might include financial support to protect habitat of known 
populations in the vicinity of the FEMP. This is preferable to relocation of any individuals 
to other areas. 
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Introduction 

The objectives of this study were to delineate potential habitat for the state endangered cave 
salamander and to locate cave salamander populations on U.S. Department of Energy (DOE) 
property at the Fernald Environmental Management Project (FEMP). Field work began on 
August 27, 1993 and was concluded by October 10, 1993. This was in accordance with 
Fernald Environmental Restoration Management Corporation (FERMCO) schedule of 
deliverables (P.0.#942291). Across most of their range, cave salamanders usually inhabit 
the twilight zones of caves, which m absent in southwest Ohio; here, the species is typically 
associated with intermittent limestone streams and ravines that have access to subterranean 
waterways. 

Study Location Description 

The FEMP property is located in both Hamilton and Butler Counties on 425 hectares. The 
western edge of the FEMP property is drained by Paddys Run, a third order stream that 
approximately parallels the FEMP’s western border. Drainage of the eastern half of the 
property is limited since it is situated on the first temce north of the Great Miami River 
floodplain creating wet meadows and some wetland habitats. The former Production Area 
offers no suitable cave salamander habitat, nor do the extreme southern and eastern edges. 
Along the northern edge of the FEMP, a pine plantation is located adjacent to a disturbed 
deciduous wood lot. Although this deciduous wood lot (bordered to the north by State Route 
126) slopes steeply, there is only one very small ravine which offers potential cave 
salamander habitat. Exposed limestone on the valley wall offers access to fissures in the 
bedrock, which is typical southwest Ohio cave salamander habitat. The margins of Paddys 
Run were investigated in 1988 (Davis 1988) and designated as potential habitat, based on 
published descriptions of cave salamander habitat across their entire range (Minton 1972; 
Conant 1975). However, additional life history information (Jutehock 1986) and experience 
in the field indicates that small limestone ravines provide optimal habitat in southwest Ohio. 
The current study led to the conclusion that the habitat is not suitable due to a lack of surface 
limestone. The reason there is no surface limestone present is because of a subsurface 
geological featurc known as the New Haven Trough in which limestone was replaced by silts 
and clays during the last glaciation. One other location on the FEMP property offers 
potential cave salamander habitat. Well No. 1124 (Cone House Well) is situated at a former 
home site in the field east of the east access road. Its walls are lined with 30-45 centimeters 
of limestone, which could provide suitable cover for adult cave salamanders and has ample 
water for their reproduction and larval development. Potential habitat for cave salamanders 
is shown in Figure 1 (Appendix A). 
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Natural History of the Cave Salamander (Eurycea Zucifiga) 

Description 

The cave salamander is bright orange dorsally and marked with small randomly placed, 
irregularly shaped black spots (Figure 2, Appendix A). Typically, the venter is yellowish and 
unspotted. The body and head are slightly compressed dorsoventrally to allow it to slip into 
narrow rocky crevices, and the eyes appear to protrude beyond what might be expected for a 
salamander of comparable size. Minton (1972) reported 12 to 14 costal grooves for Indiana 
specimens, and PFrngsten and Downs (1989) reposed 14 or 15 for Ohio specimens. The tail 
is 51 to 60 percent of the total body length and is prehensile, allowing cave salamanders to 
actively climb about cave walls (Minton 1972). None of the spots on the tail fuse to form 
chevrons as they do in the closely related longtail salamander (Eurycea longicaudu) (Figure 
3, Appendix A). These species are sufficiently similar that confusion may occur in the 
identification, but the tail pattern is conclusive. Male cave salamanders from southwest Ohio 
average approximately 60 mm, snout-vent length, and females average 62 mm. The largest 
known specimen was 181 mm total length (Conant and Collins 1991). Males m also 
distinguished by elongated cirri at the base of their nasolabial grooves and a rounded mental 
gland (Figure 4). Postmetamorphs are typically more olive with black speckling and the 
characteristic dorsoventrally flattened appearance. Larvae are lemon yellow with liberally 
pigmented throats and pigmentation on the ventral surface of the hind feet and on the belly 
beyond the level of limb insertion. The dorsum has paired light spots and a pale middorsal 
stripe. Like all stream-dwelling salamander larvae, the tail fin ends at the base of the tail. 
The number of costal grooves is 13 to 16, and the number of gill slits is four (Brandon 
1964). Metamorphosis occurs at around 60 mm total length in Indiana (Minton 1972); in 
Ohio, Jutehock (1986) reports that metamorphosis occurs between 27 and 33 mm snout-vent 
length. 

Reproduction 

Because reproduction occurs underground, little is known about the reproductive behavior of 
cave salamanders. Females do not lay their fmt clutch of eggs until they are four years old. 
Eggs are attached individually to the undersides of submerged rocks by a pedicel (Myer 
1958). The number of females with large ova found in Hamilton County increased fnnn 20 
percent in May to 100 percent of individuals by July (Juterbock 1986). Egg-laying lasts 
from Odober to May with probable wide variation among populations (Hutchinson 1956). 
Hatchlings are seven to ten mm in total length. Developmental rates are probably influenced 
by the availability of small invertebrates as forage in the subterranean habitat of the larvae. 
Most larvae metamorphose in six to nine months, although some may not transform for more 
than one year (Rudolph 1978). 
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The cave salamander is known from limestone areas from Virginia westpard to Missouri, 
Kansas, and Oklahoma. North to south distribution extends from Georgia and Alabama to 
Illinois, Indiana, and extreme southwest Ohio (Figure 5 ,  Appendix A) (Conant and Collins 
1991). Exceptions to habitation of limestone areas includes cypress swamps in southern 
Illinois near rocky bluffs (Smith 1961) and crystalline caves in northeastern Georgia (Baata 
and McAtee 1906). 

In Ohio, cave salamanders are known in only three counties (Figure 6, Appendix A). Daniel 
(1984) reported them from Adams County based on historical data, but found no specimens 
from the Same sites. Two southwest Ohio counties, Hamilton and Butler, have numerous 
recently documented cave salamander populations (Davis and Miller 1985; Juterbock 1986; 
Davis 1988; Davis and Krusling 1989a; Pfingsten and Downs 1989; Davis and Krusling 
1990; Davis, et al.,1991; Rubin 1992; Davis and Krusling 1993). Populations in southwest 
Ohio are at the edge of the species' range. They do not inhabit caves; however, they do 
inhabit narrow recesses and crevices in limestone areas. The Butler County populations are 
approximately on the Same latitude as the northernmost populations reported by Minton 
(1972) in Indiana. However, Minton does report two individuals from different sites farther 
north in Indiana. In southwest Ohio, the Mill Creek Valley seems to form a barrier that 
limits cave salamander distribution to the western halves of both Butler and Hamilton 
Counties (Figure 7). Consequently, Butler County populations represent the northeastern 
edge for this species' distribution. Genetic variation for a species increases in populations 

. farther from the center of its range. Therefore, populations located at the periphery of a 
species' range represent genotypic diversity for the species. It is for this reason that cave 
salamanders in Ohio are listed as endangered. 

Habita 

Most adult cave salamanders are found in the twilight zones of limestone caves and under 
rocks in springs and spring-fed streams. Although no caves are known in southwest Ohio, 
the solubility of limestone does create small subtemean waterways and crevices through 
which cave salamanders move. Being adapted to cave life, cave salamanders frnd the small 
limestone seeps common in southwest Ohio adequate to meet their habitat requirements. 

Hutchinson (1956) reported finding adult cave salamanders as much as 12 m above cave 
floors, some in rock crevices, and others hanging only by their prehensile tail. Larvae live 
in subterranean waterways and are seldom seen in surface waters, although they occasionally 
show up in spring-fed streams and cave streams where they emerge from below ground. 
During drought periods, adults move into subtemean recesses. Subterranean movements of 
larvae may be important to species dispersal and cause adults to surface in unexpected 
places. They have been found in cellars and under stones on dry hillsides (Minton 1972; 

4 



Davis and Krusling 1990). Sink holes and wells may also provide suitable habitat for adult 
cave salamanders according to Paul M. Daniel (personal communication), as do the rock 
foundations of spring houses (Davis and Krusling 1989b). Juterbock (1986) suggests that 
population size may be related to the extent of subterranean water supplies. 

Diet 

Several studies have analyzed the di$ of cave salamanders. Dipterans, mites, ticks, 
lepidopterans, pseudoscorpions, small annelids, and small mollusks are consumed by adults 
(Hutchinson 1956; Juterbock 1986). Studies on larval diet have not been conducted. Other 
salamander larvae of the genus Eurycea are known to consume small aquatic arthropods, 
especially copepods, chironomid larvae, and plecopteran nymphs (Minton 1972; Wingsten 
and Downs 1988). 

Seasoml Activity 

Surface activity for adults peaks during May and June when temperatures are wann in 
combination with high moisture levels. Adults are more resistant to desiccation than many 
other adult Eurycea, but, during the drier parts of July and August, they are difficult to find 
at the surface (Juterbock 1986). During this dry season, postmetamorphic individuals come 
to the surface to feed. Recently transformed individuals are found more commonly than 
adults from mid-summer through September. Jutehock found adults active at the surface 
through November. According to Paul J. Krusling (personal communication), adults in wells 
at Miami Whitewater Forest are active into the late fall. Likewise, in spring houses, where 
humidity is constantly high and temperatures stable, adults are active from early spring to 
late fall (Davis and Krusling 1989a). 

Methods and Materials 

An initial r e ~ o ~ a i ~ ~ a n c e  survey was conducted on foot and by car on August 27, 1993. 
During this survey, habitats with potential for cave salamander populations were noted and 
assessments were made to determine which habitats would be monitod during subsequent 
visits to the study site. Between August 27, 1993 and October 10, 1993, seven days in the 
field, on- and off-property, were spent identifying potential cave salamander habitat, looking 
for individuals andor populations of cave salamanders, and looking for signs of cave 
salamander surface activity. A population located approximately 1 km north of FEMP 
property near the Christian Road water tower was used as a control (Figure 1, Appendix A). 
This population was identifed in 1988 in a limestone ravine at what was formerly the Ross 
Trails Girl Scout Camp (Davis 1988). The property has since been sold to a private land 
owner who granted permission to access the control location for the purpose of this study. 
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The control population was used to assess the suitability of surface conditions for cave 
salamander activity. If individuals were found active above ground at the control location 
but not at the FEMP habitat locations for at least four visits, then it would be assumed that 
none exist on the property. However, if no individuals were found at the control location 
and none were found on FEh4P property, then it was concluded that conditions were not 
optimal for cave salamanders, and accurate conclusions could not be drawn. The main 
survey method used at the control location and the potential habitat in the ravine along the 
northern woodlot on the FEMP property was the general search-and-seize method described 
by Karns (1986). This method allows for the development of species lists and identification 
of the locality of populations, but does not sample for other ecological data. 

A search for wells and cisterns with limestone on former home sites on property revealed 
one such well. Well No. 1124 was examined as potential cave salamander habitat. A hand- 
dug well that does not reach the aquifer, the well is lined with loosely mortared limestone. 
The distance from ground level to the water’s surface is 8 m. The diameter of the well is 
approximately 2 m, and the water is 5.5 m deep. The limestone lining continued to the 
well’s floor. An off-property well, Well No. 1060, was also examined (Figure 1, Appendix 
A). It is limestone-lined with no mortar between the rocks and is about 1.5 m in diameter. 
The water’s surface was about 4 m from ground level, and the water was approximately 30 
cm deep. Because cave salamander larvae move great distances through subterranean water 
systems, their potential presence (or the presence of adults) in Well No. 1060 might suggest 
that larvae or adults have moved from the southwest where populations exist at Miami 
Whitewater Forest and the wooded hillsides southwest of the intersection of New Haven 
Road and Crosby Road (Davis and Krusling 1993). In Fairfield Township, Butler County, 
Ohio, a population (voucher specimen is accessioned at the Cincinnati Museum of Natural 
History, CSNH 2900) is known from an abandoned spring house foundation on East Miami 
River Road. The nearest known suitable habitat is approximately 4 km southwest on the land 
owned by and south of Procter and Gamble’s Miami Valley Laboratories on East Miami 
River Road in Colerain Township, Hamilton County. No cave salamanders have been 
located there. The nearest known specimen (CSNH 3028) came fmm approximately 10 km 
southwest of the Fairfield population on East Miami River Road, 5 lan north of Harrison 
Avenue. 

Well No. 1124 was examined with the aid of an Electronic Eye &Inch Down Hole Camera. 
Observations were recorded on VHS videotape and examined on a 25-inch color monitor. 
The monitor was divided into four sections, and each section was viewed individually for any 
signs of adult cave salamanders between rocks and for larvae in the pool of water at the 
bottom of the well. Well No. 1060 was well illuminated and sufficiently shallow to examine 
with a flashlight and unaided eye. 

A WILDCO 2400 ml Petite Ponar Gmb was used to obtain a sample of sediment fmm the 
floor of Well No. 1124 on October 12, 1993. The surface and interface zones of the 
sediment samples we& examined for macroinvertebrates that might serve as cave salamander 
larvae forage. Similarly, a North’s Teflon Bailer was used to collect a one liter sample of 
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water from the interface zones of Well No. 1124 on October 4, 1993. Twenty 10 ml 
samples of this water were observed at 10X for suspended macminvertebrates, particularly 
copepods, which might serve as forage for cave salamander larvae. Water temperature, pH, 
and dissolved oxygen were measured and recorded. The percentage of oxygen in the air 
above the water was also measured and recorded. 

Results 

At this time, it is inconclusive to determine whether or not cave salamanders inhabit the 
FEMP. Only two specimens were found at the control location where a stable population 
existed as recently as 1988. During the 1988 study in which the control population was 
located, all field work was completed by July because of Severe drought. The summer of 
1993 has been the harshest drought year since 1988. As a result of having salamander 
surveys done during the two driest years in recent history, it is highly recommended that a 
follow-up survey be performed during May and June 1994. Warm, late spring and early 
summer rains cause cave salamander surface activity to peak. 

Five visits were made to look for cave salamanders in the north woodlot ravine, but no 
individuals were found. Although the conditions proved too dry each time, there were 
several crevicks between rock layers that appeared to open underground. Visits to the FEMP 
were timed such that they would follow significant M a l l .  Adult cave salamanders are 
typically active when the substrate is sufficiently wet to keep their venter moist (Juterbock 
1986). Considering that insufficient moisture was found in the ravine, even after substantial 
precipitation, the habitat was considered marginal. 

The down-hole camera did not reveal any adult or larval cave salamanders, but showed that 
Well No. 1124 contains invertebrates that would be suitable forage for cave salamander 
larvae. Numerous small amphipod-like or isopod-like arthropods were seen moving about 
the floor of the well and on the pipes that were suspended one to two meters above it. 
Additionally, small worm-like larvae were found in the mud sample taken from the interface 
zone of the water and substrate in the well. Although not identified, they appeared to be 
midge larvae, an important constituent of other Eurycea larvae (Pfingsten and Downs 1989). 
Copepods and related arthpods were not found in the water sample taken from Well No. 
1124, but there did appear to be small suspended invertebrates recorded with the down hole 
camera. 

Water and air conditions inside Well No. 1124 were suitable for both adult and larval cave 
salamanders (Table 1, Appendix A). Although none were seen in the well, additional video 
footage allowing for a view between the rocks might be more conclusive. The technique 
used for the current study shined bright lights into the well as the camera was lowered. 
Cave salamanders shun light, and it may be advantageous to keep lights off until the camera 
is completely lowered into the well. 
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During the current study, no individuals were located in 
investigation of this well during the season of peak cave 

WellNo. 1060. Further 
salamander activity may substantiate 

their presence. Cindy Melroy and Leslie Williams (FEMP groundwater technicians) have 
seen unidentified salamanders species beneath the cover of Well No. 1060 (personal 
communication). Leslie Williams described a specimen seen in 1992 as 1.5 inches long and 
olive green in color. She did not recall any black spotting on the specimen. 

Discussion 

The presence of the state endangered cave salamander in the vicinity of the FEMP property 
at the former Ross Trails Girl Scout Camp is significant because this location represents the 
northern edge of the species’ distribution. The genotypes from the edges of a species’ m g e  
are diverse in comparison to those in the main body’of the range. Only two cave 
salamanders were seen during the current study. Both were observed at the control location 
on September 10, 1993. Visits were made to Miami Whitewater Forest 
Newberry Wildlife Sanctuary (NWS) where populations are large and individuals are easily 
found in wells 
suggesting that the drought conditions during the summer of 1993 made conditions 
inhospitable for cave salamander activity at the surface. Although nonconclusive evidence 
was found that no cave salamanders inhabit the FEMP property, the suitability of Well No. 
1124 for larval development and the report of the unidentified salamander larva in Well No. 
1060 support the possibility that they may exist there. 

and 

and in a spring pool ( N W S ) .  None were seen at either locality, 

Even though other local salamander species are known to inhabit wells and spring houses, 
the individual described from Well No. 1060 fits the description of a postmetamorphic cave 
salamander. Recently transformed longtad salamanders are bright gold, and two-lined 
salamander postmetamorphs are yellow and gold. Neither appears olive green such as the 
salamander described by Leslie Williams. At 1.5 inches, cave salamander postmetamorphs 
are olive green in color. The habitat and description suggest that cave salamanders may 
inhabit Well No. 1060; however, positive identification is needed for conclusions to be 
drawn. Two-lined salamanders (Euryceu cinigeru) have been observed in well foundations 
near the Bolton Water Works Plant in Butler County (Davis and Krusling 1989b). Longtail 
salamanders (Ezuycea longicuuda) are also commonly found in the rock walls of such 
structures. In such situations, these species are found in wells and spring houses located in 
wooded areas. Adults probably move into the wells from the surrounding woods. Well No. 
1060 is isolated on a home site surrounded by pasture, small industry, and tilled fields. The 
nearest wooded areas are about 0.5 km away. It is not likely that adult salamanders could 
move across such terrain to this well. Under most circumstances, a logical explanation 
would be larval migration through subterranean water systems. However, the presence of 
porous silts and clays associated with the New Haven Trough, rather than fissured limestone, 
prevents larval migration from occurring through this area. 
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The nearest known cave salamander population to Well No. 1124 is the control population at 
the former Ross Trails Girl Scout Camp. Streams draining the camp flow south and beneath 
State Route 126 before changing course and flowing to the east. At one point, one of these 
streams flows within 0.25 km of Well No. 1124. Historically, it is possible that cave 
salamanders may have migrated from this stream to Well No. 1124. The secretive behavior 
of cave salamanders makes them difficult to locate. Considering the drought of the latter 
portion of the summer of 1993, additional field work should be conducted during the spring 
to try to lbcate populations in the potential habitat areas examined during this study and all 
limestone-lined wells in the vicinity of FEMP property. 

Identifying populations of threatened and endangered species is a necessary task. Cave 
salamanders are on the Ohio Endangered Species list because the southwest corner of the 
state is at the periphery of their range. If a cave salamander population were found on the 
FEMP property in the future, decisions might need to be made about protecting them. 
Optimally, under any circumstance, the way to protect a population of any species is to 
protect its habitat. If the habitat cannot be protected, several other measures might be 
considered. Entire populations, or signrficant portions of them, have been repatriated @odd 
and Seigel 1991). Habitats have been created in some repatriation efforts; individuals are 
simply relocated in others. There is always a risk of disturbing established gene pools when 
individuals from one population are mixed with another. Populations at carrying capacity 
should never have individuals from outside sources added; otherwise, a trophic level 
imbalance will result. Since cave salamanders live in habitats that are usually not distudxd, 
populations are probably at or close to carrying capacity. Caves and subterranean 
ecosystems are delicate. Energy flow is supported by the limited supply of organic matter 
entering from the surface. The added burden of introduced individuals would probably upset 
balances in this system of limited energy flow much more easily than in systems at the 
surface. Therefore, if cave salamanders are located at the FEMP property, their habitat on 
propem should be isolated and protected. No attempt should be made to move them to 
another locality. Creating an artificial habitat is virtually impossible since larval 
development is directly linked to underground water systems. 

Recognizing that habitat preservation on property probably will not be possible, +ternathe 
measures to compensate for a population lost at the FEMP should be established. An 
effective plan might be to financially support the preservation of other known cave 
salamander habitats. This might be accomplished by establishing wildlife sanctuaries where 
cave salamanders are known to exist. The Land Management Department of the Hamilton 
County Park District has been diligent about protecting cave salamander populations. The 
Metro Parks of Butler County could manage properties purchased or financially supported to 
protect cave salamanders in Butler County. Coopemtive efforts with either park district 
could establish long-term management plans anywhere in the two counties. 
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Figure 1. Potential cave salamander habitat on FEMP property at Fernald, Ohio, 
Well No. 1060 (off-property), and location of control population. 

AWeU 1124 
control Population 
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Figure 2. The cave salamander (Eurycea lucifiga) is characterized by randomly placed, 
irregularly shaped black dots on an orange background. The eyes bulge from 
the slightly compressed head. 

Figure 3. The spots on the cave salamander’s tail (a) do not fuse to form chevrons like 
those of similar longtail salamander (Eurycea Zongicaudu)(b). 

a b 

Figure 4. Male cave salamanders have elongated cirri at the base of the nasolabial 
groove on the upper lip (a) and a rounded mental gland on the chin (b). 

a 
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Figure 5. Range of the cave salamander. Southwest Ohio is on the northern limit 
of the cave salamander's range (modified from Conant and Collins 
1991 and Pfingsten and Downs 1989). 
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Figure 6. Cave salamander populations are known from Butler and Hamilton 
Counties in southwest Ohio and from Adams County in south-central 
Ohio. 
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figure 7. Townships in Butler and Hamilton Counties, Ohio with known cave 
salamander populations. All known localities are west of the Mill 
Creek Valley. 
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Table 1. Water and Air Conditions in Well 1124. 

Parameter Value 
Dissolved Oxygen (air) 20.3% 
Dissolved Oxygen (water) 3.65 % 

6.77 
12.8"C 

P* 
Temperature 
Depth (well) 8 m  
Water Depth 5.5 m 
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August 27,1993 

Reconnaissance survey - Jefl Davis, Becky M y ,  John Homer 

>Paddys Run Road 1 km north of Willey Road. Forested hillside on FEMP property falls 
from 590 feet to 550 feet. One open ravine with limited exposed limestone. Appears too 
dry to support cave salamanders at the surface. Marginally suitable habitat. 
>Deciduous wood lot along northern border of FEMP property. Hillside falls from 700 feet 
to 650 feet. One small ravine with 10 to 15 m of open limestone. Very dry under rocks, 
but numerous openings into underground crevices are found beneath mks. Suitable habitat 
if more water is available. 
>Oak-hickory flatwoods behind Neiman's Nursery was surveyed, but no suitable habitat 
was found. 
>Woodlots east side of Paddys Run were'surveyed but no suitable habitat was identified. 

September 10, 1993 

Control site - JeJDaVis, Becky BLxby - Sunny, 70°F 

>Redback salamanders (Plethodon cinereus) too numerous to count in ravine under rocks, 
logs, and other debris. Adults and juveniles, all redback phase. 
>Two adult cave salamanders (Eurycea luczfiga) at control site. One missing its tail; the 
other backed into a crevice. 
>One subadult green frog (Ram ch i tans )  under stone in ravine at control site. 

Deciduous Wood Lot (north woo& on site) - JeflDaVis, Becky Bixby 

>Very dry, no cave salamanders, no redback salamanders. 

Well No. 1124 - Cone House Well 

> Ample water for reproduction and larval development. 
>Limestone lined with mortar between rocks. 
>Approximately 30 feet to water's surface. 
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September 20, 1993 

Cow01 site - J e f  Davis, Becky Bixby - two days after substadd rainfall, 65°F 

>Redback salamanders (Plethodon cinereus) too numerous to count. Adults and juveniles 
a l l  redback phase. 
>No cave salamanders. 
>stdl too dry. 

September 28,1993 

Well No. 1124 - JefDaVis, Becky Bixby, John Homer 

>Electronic Eye 4-Inch Down Hole Camera was used in conjunction with video cassette 
recorder to examine the crevices between rocks in well wall for adults and water for larvae 
and larva food items. 

Control Site - J e f  Davis, Becky Bixby, John Homer - Sunny, 65 "F 

>Two days after rain. Stil l  too dry. 
> Saw six redback salamanders (Plethodon cinereus) five adults, one juvenile, al l  redback 
phase. 

Deciduous Woodlot (north woods on property) - J e f  Davis, Becky Bixby, John Homer 

>Very dry, no cave salamanders, no redback salamanders. 

October 4, 1993 

Well No. 1124 - Je$ Davis, Becky' Bixby, Paul Daniel 

>Examined well walls with aid of a flashlight. No cave salamanders. 

Control Site - Je$ Davis, Becky Bixby, Paul Daniel - Sunny, 72 OF. 

>Saw eleven miback salamanders (Plethodon cinereus) all adults, ten redback phase, one 
leadback phase. 
>Two juvenile green frogs (Rum chitans) beneath stones in ravine bed. 
>No cave salamanders. 

Deciduous Wood Lot (north woods on-site) - Je f  Davis, Becky Bixby, Paul Daniel 

>Very dry, no cave salamanders, no redback salamanders. 
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October 6, 1993 

Well No. 1124 - JeflDavis, Becky B u y ,  QA personnel 

>Water sample taken by groundwater technician using one liter bailer. Sample to be 
observed later. 
>Well walls observed with the aid of a flashlight. No cave salamanders seen. 

Well No. 1060 - JefDavis, Becky B u y ,  QA personnel 

>Well examined with the aid of a flashlight. No cave salamanders were seen. 
Salamanders have been seen in this well before by FERMCO personnel. Very probable that 
cave salamanders use this well. 

Control Location - JefDavis, Becky Bixby, QA personnel 

> Four redback salamanders observed. 
>No cave salamanders. 
>Extremely dry. 

Deciduous Wood Lot (north woo& on property) - Jef  Davis, Becky Bixby 

>Very dry, no cave salamanders, no redback salamanders. 

Miami Whitewater Forest Reservoir Wells - JefDavis, Becky Bixby - Sunny, 65°F 

>Objective was to see if cave salamanders were active at a locality where they are active 
during most of the year; none found. 

October 8, 1993 

Newbeny Wildfife sanctuary - JefDavis, Becky B M y  - Sunny 68°F 

>Objective was to see if cave salamanders were active at a locality where they have been 
observed t h u g h  November on a regular basis; none found. 
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Salamanders In The Vicinity of FEMP Property 

Historically, 17 species of salamanders have been reported from Hamilton and Butler 
Counties (Pfingsten and Downs 1989). In recent years, a series of herpetological surveys, 
supported largely by the Hamilton County Park District, have documented active 
populations of twelve species (Table 1A) (Davis 1988; Krusling et al., 1991a; Krusling et 
al., 1991b; Davis et al., 1992; Rubin 1992). 

Rarely does species richness match that of the region that immediately surrounds the 
FEMP property. Within one km of FEW property boundaries, especially to the north 
and to the west, ten species of salamanders are known (Figure IA). Included among 
these are cave salamanders and the only documented Hamilton County population of 
marbled salamanders (Ambystoma opmm) (Davis and McCarty 1993). Only two other 
regional marbled salamander populations have been documented. One of these 
populations is approximately 40 km to the east in southwest Warren County, Ohio (King 
1935), and the other was recently discovered some 50 km to the southwest in Ohio 
County, Indiana (Krusling and Ferner 1993). 

Four salamander species of the family Ambystomatidae have been documented in 
Hamilton and Butler Counties during recent surveys. Very rarely do more than two 
species inhabit the same wood lot and share the same breeding pond. A remnant pin 
oak-hickory swamp forest adjacent to FEMP property along Paddys Run Road and south 
of the Hamilton-Butler County border is the only known site in southwest Ohio where all 
four species of Ambystomatids share a breeding site (Figure 2A) (Davis et al., 1992). 
Such sites are probably rare anywhere. Salamander species diversity in the immediate 
vicinity of the FEMP property is unusually high and merits further investigation to 
establish which environmental factors are so favorable there. In another on-site study, 
Facemire et al. (1990) reported only two amphibian species, the American toad (Bufo 
americanus) and the spring peeper (Pseudack crucifer). Although no endangered 
salamanders are known at this location, the rarest Hamilton County species, the marbled 
salamander, occurs there and no where else within the county's borders. Cave 
salamanders are abundant at the southwest Ohio sites where they exist. The swamp 
forest habitat is unique to the region, and the fact that at least four species, in addition 
to the marbled salamander, inhabit it is noteworthy. Members of the family 
Ambystomatidae are known as "mole salamanders" because of their burrowing behavior. 
Some individuals, that breed in the swamp forest ponds during spring and fall may spend 
the rest of the year burrowed in the soils of FEMP property. These early spring 
breeding salamanders will move hundreds of meters to their selected breeding site. 
Spotted salamanders were observed on Paddys Run Road in March 1992. 

The site directly north of EMF' property, where longtail salamanders, two-lined 
salamanders, redback salamanders (Hethodon cinereus), and dusky salamanders 
(Desmognathus jkcus) have been found (Figure lA), is equally important. Together, 
these two sites illustrate species richness for a small area that is unmatched in any 

24 



literature and former local surveys. 

In recent years, much publicity has been given to the apparent decline in global 
amphibian populations (Baringa 1990; Phillips 1990). Baseline data must be obtained if 
amphibian populations are to be monitored in the future. The area immediately around 
the FEMP property has proven quite valuable in the collection of this important baseline 
data. .Efforts should be made to survey the entire region, including the FEW property, 
in the very near future. A Declining Amphibian Populations Task Force has recently 
been established to look at historical population trends and to monitor known 
populations. Because amphibians are important bio-indicator species, a sound 
environmental management plan should consider these species. 
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Table lA. Historic and recent salamander species of 
Hamilton and Butler Counties in southwest Ohio. 

Recent species are in bold print. 

Scientific Name 

Ambystoma barbouri 
Am by stoma jeffenoniunum 
Ambystoma maculahrm 
Ambystoma opwwn 
Ambystoma tigrinurn 
Crypt0 branchus alleganiensis 
Desmognafhus fuscus 
Eurycea cimgem 
Eurycea b n g i c a h  
Eurycea lucifuga 
Gyrinophirus porphyriticus 
Nectunrs maculosur 
Notophthalmus viridescens 
Plethodon cinereus 
Plethodon glutinosus 
Plethodon richmondi 
Pseudotiton mber 

Common Name 

Streamside Salamander 
Jefferson Salamander 
Spotted Salamander 
Marbled Salamander 
Tiger Salamander 
Hellbender 
Dusky Salamander 
Two-lined Salamander 
Longtail Salamander 
Cave Salamander 
Spring Salamander 

Eastern Red-spotted Newt 
Redback Salamander 
Slimy Salamander 
Ravine Salamander 
Red Salamander 

MUdPUPPY 
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Figure lA. Localities of ten salamander species’ populations known within one km 
of FEW propew. 

Ambystoma barboirri 
A Ambystoma opacum 

a. Desmognathsf im 
Plethadon richmod 

A Plethodon cinereus 

e Ambystoma jefjersonianum 
A Ambystoma maculatum 

Eurycea cimgera 

A Eurycea iucrfuga 
Eurycea Iongicauth 
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Figure 2A. Location of a pin oak - hickory'swamp forest where at least four 
Ambystomatid salamander species share habitat and breeding sites. 
This site is adjacent to FEMP property on Paddys Run Road. 
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SURVEY OF BATS 
AND SEARCH FOR ENDANGERED BAT SPECIES, PARTICULARLY THE INDIANA 
BAT (MYOTIS SODALIS), AT THE FERNALD ENVIRONMENTAL MANAGEMENT 

PROJECT (FEW), HAMILTON AND BUTLER COUNTIES, OHIO 

ABSTRACT: Eleven sampllngs for bats were made at ten sites In the 
summer of 1994 (slte 7 was netted twlce) at the Fernald 
Envlronmental Management Project (FEW), Hamilton and Butler 
Counties, Ohio. The maln parpose was to sample for the Indlana 
bat, a federally endangered species. Sampllng was by 
mlstnettlng, supplemented by bat detector. Efforts were made to 
locate areas wlth trees wlth loose or dead bark or with hollow 
trees as these types of trees may serve as sltes for maternity 
colonles. Sampllng occurred along Paddys Run, and trlbutarles 
that appeared to be good habitats or flyways for bats. No 
endangered or threatened bats were netted; however, 29 bats of 
three species were taken, including 18 blg brown bats, 8 red 
bats, and 3 llttle brown bats. 

INTRODUCTION 

Eleven species of bats are consldered to be lnhabltants of 
Ohio (Gottschang, 1981): four species of Myotls lncludlng M. 
luclfuaus (llttle brown myotls), M. sodalls (Indlana myotls) M. 
septentrionalls (northern myotls), and Myotls lelbll (small- 
footed myotls), four other specles of soclal bats Including 
Plplstrellus subflavus (eastern plplstrelle), Epteslcus fuscus 
(blg brown bat), Nyctlcelus humeralls (evenlng bat), and Plecotus 
raflnesqull (Raflnesque's blg-eared bat): and three species o t  
solltary bats, Lasionycterls noctlvaaans (sllver-halred bat), 
Laslurus clnereus (hoary bat) and L. borealis (red bat). 

Two addltlonal specles, Msotls arlsescens (gray myotls) and 
Tadarlda braslllensls (Brazillan tree-tailed bat) have been taken 
In Ohlo .  However, both are considered to be of accidental 
occurrence rather than resldents of the state. 

J 

Two of the species resfdent in Ohio are not likely to occur 
at the FEW; Raflnesque's big-eared bat and the small-footed 
myotls. Each Is known from only one county In Ohlo; the small- 
footed myotls Is from Erie County In north central Ohlo, and the 
big-eared bat from Abrams County In south central Ohio. Both 
specles are rare and are candldates for federal listing. Their 
current status In Ohio should be lnvestigated. The one Individual 
of Msotls lelbll known from Ohlo Is the type speclmen for the 
species. It was taken by Audubon and Bachman (1851). Two 
lndlvlduals of the blg-eared bat were taken In two separate caves 
In Green Township, Abrams County, one in March 1953, and the 
other In December 1960 (Gottschang, 1981). 

Thus, nlne of the 11 species of bats recognized as residents 
OP O h l o  are candldates for occurrence at the F E W ,  and all nlne 
have been previously taken In the general area of Hamllton and 
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B u t l e r  c o u n t l e s ,  t h e  c o u n t l e s  I n  whlch  F E W  Is l o c a t e d .  The 
l l t t l e  brown m y o t l s  h a s  been  t a k e n  l n  H a m i l t o n  a n d  B u t l e r  
c o u n t l e s ,  t h e  b l g  brown b a t ,  r e d  b a t ,  h o a r y  b a t ,  e v e n l n g  ba t  and  
p l p l s t r e l l e  I n  H a m i l t o n  County ,  and t h e  s l l v e r -  h a l r e d  b a t ,  
n o r t h e r n  m y o t l s ,  and I n d l a n a  m y o t l s  I n  C l e r m o n t  Coun ty ,  t h e  n e x t  
c o u n t y  t o  t h e  east  of H a m i l t o n  Coun ty .  

The l e a s t  l i k e l y  of t h e  n t n e  specles t o  o c c u r  a t  t h e  FEW 
i s  t h e  e v e n i n g  b a t .  The  e v e n l n g  bat  h a s  a p p a r e n t l y  d e c l i n e d  i n  
t h e  n o r t h e r n  p a r t  of I t s  r a n g e .  Fo r  e x a m p l e ,  e l e v e n  c o l o n i e s  of 
t h i s  s p e c i e s  were known f r o m  I n d l a n a  30 y e a r s  a g o  and  were 
d l s t r l b u t e d  r o u g h l y  a l o n g  t h e  ma jo r  s o u t h e r n  r l v e r s  I n  I n d l a n a ,  
t h e  Ohlo  a n d  t h e  Wabash. A l l  of t h e  o r i g i n a l  11 c o l o n l e s  a r e  now 
g o n e .  T h e r e  1s o n l y  one known c o l o n y  I n  I n d l a n a  ( W h l t a k e r  and 
Gammon, 1988) ,  and a s  of t h l s  w r i t i n g ,  I t  c o u l d  be g o n e .  A l t h o u g h  
t h e , e v e n l n g  b a t  Is c u r r e n t l y  u n l l s t e d  l n  O h l o ,  I t  c o u l d  be  scarce 
o r  e v e n  e x t i r p a t e d  I n  t h i s  s t a t e ;  however ,  n o  r e c e n t  d a t a  a r e  
a v a i l a b l e .  I t  s h o u l d  p r o b a b l y  be s t a t e  l l s t e d .  The s i l v e r - h a i r e d  
b a t  Is a s p r i n g  and f a l l  m i g r a n t  and u n d o u b t e d l y  p a s s e s  t h r o u g h  
t h e  FEMP, p r o b a b l y  i n  some numbers a t  t h a t  t l m e .  However,  I t  
s h o u l d  n o t  be p r e s e n t  a t  t h e  b a s e  o r  e v e n  i n  O h l o  a t  a l l  I n  t h e  
summer. However, one  l n d l v i d u a l  was t a k e n  on 2 4  J u n e  1 9 8 8 ,  I n  a 
b a t  s u r v e y  by Advanced S c i e n c e s ,  I n c .  (ASI)  I n  t h e  summer of 1988 
( see  d e s c r i p t i o n  b e l o w ) ,  and  one  was t a k e n  by  u s  on J u n e  3, 1994, 
a t  W r l g h t - P a t t e r s o n  A l r  F o r c e  Base I n  G r e e n e  Coun ty ,  Ohio. Most 
s l l v e r - h a I r e d  b a t s  p a s s  t h r o u g h  I n d l a n a  a n d  Ohlo I n  t h e  s p r l n g  
f r o m  m l d - A p r l l  t h r o u g h  May, and a g a l n  I n  t h e  f a l l  f r o m  l a t e  
August  t h r  ough ear 1 y November.  

A s u r v e y  of b a t s  w a s  ca r r i ed  o u t  I n  t h e  summer of 1988 I n  
t h e  v l c l n l t y  of t h e  FEW by AS1 (DOE 1993 FINAL, March, 19931, 
w i t h  1 3  s a m p l l n g  s l tes  a l o n g  t h e  Great Miami R l v e r  and  Paddys  
Run. A t o t a l  of 63 b a t s  of f l v e  s p e c i e s  w a s  t a k e n :  e i g h t  I n d i a n a  
m y o t l s ,  o n e  l i t t l e  brown m y o t l s ,  32 b i g  brown b a t s ,  2 1  r e d  b a t s  
and one  s i l v e r - h a l r e d  b a t .  All I n d l v l d u a l s  of t h e  I n d l a n a  m y o t i s  
were t a k e n  t o  t h e  n o r t h e a s t  of  t h e  FEMP a l o n g  B a n k l l c k  C r e e k ,  a 
t r i b u t a r y  of t h e  Great M l a m l  R i v e r .  The p r e s e n c e  of t h l s  number 
of I n d l a n a  m y o t l s ,  e s p e c i a l l y  t h e  f i v e  f e m a l e s ,  I n d i c a t e s  t h e  
p r e s e n c e  of a m a t e r n l t y  c o l o n y  I n  t h e  I m m e d i a t e  v l c l n l t y  of t h e  
s a m p l i n g  s i t e .  T h r e e  of t h e  1 3  s l t e s  were a c t u a l l y  on t h e  FEW, 
a l l  on Paddgs  Run, ( A S 1  s l t e s  I, I V  a n d  VI I ) .  S i t e  I w a s  n e a r  t h e  
n o r t h e r n  b o r d e r  of H a m i l t o n  Coun ty ,  and  w a s  n e t t e d  on 24 J u n e ,  
1988 ( o n e  s i l v e r - h a l r e d  and  two r e d  b a t s  were t a k e n ) .  A t  S l t e  I V  
(Just  n o r t h  of Wllley Road n e t t e d  on 30 June ,  1988),  2 r e d  bats 
were t a k e n .  S l t e  VI1 w a s  l o c a t e d  i n  B u t l e r  Coun ty ,  n o r t h  of  t h e  
r a i l r o a d  t r a c k s .  I t  w a s  n e t t e d  on 9 Augus t  1988 and  y l e l d e d  1 2  
b l g  brown b a t s  and  SIX r e d  b a t s .  Thus t h r e e  species h a v e  
p r e v i o u s l y  b e e n  t a k e n  a t  t h e  FEW, r e d ,  b l g  brown and  s l l v e r -  
h a i r e d  b a t s .  

THE SPECIES 
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Informa 
or likely to 

Ion Is summarlzed 
occur at the F E W .  

elow on the various species known 
mostly from Gottschang (19811, 

and Mumford and Whltaker (1982). 

SPECIES OF PARTICULAR INTEREST. 

Myot 1s sodalls Indlana bat. 

STATUS: FEDERALLY ENDANGERED 

The Indlana bat forms maternity colonies under the loose 
bark o f  trees. I t  hlbernates In large numbers In a very few 
caves. Barbour and Davis (1969) found bats of  thls species at a 
number of Ohlo locallties. The bats had been prevlously banded b y  
Barbour and Davis In two Kentucky cave hibernacula. This 
lndlcated that Indlana bats were movlng to the north and east 
from thelr winter quarters. Evidence of a maternity colony of 
Indlana bats was found at BanklIck Creek In 1988, only about two 
miles northeast of the FEMP. This species could easlly occur at 
the FEMP. 

OTHER SPECIES 

Myotls I U C ~ ~ U R U S .  The little brown rnyotls could be present at the 
FEMP. Only one Individual was taken in the 1988 survey, but not 
on the FEMP Itself. This specles forms maternlty colonles usually 
In buildings and I t  migrates to caves to hibernate. 

Myotls septentrlonalls. The northern myotis Is often referred to 
as Keen's myotls, m o t i s  keenli. However, Keen's myotls is 
currently recognized as a separate species whlch occurs only In 
the west. The northern myotis could occur at the FEMP. It usually 
forms relatively small maternlty colonies under the loose  bark o t  
trees In summer or sometimes In bulldlngs. In winter, it Is 
solitary, with most lndlviduals hibernatlng in tiny cracks or 
other hidden places in caves or mines. 

Nyctlcelus humeralls. The evening bat is not not listed, but 
should be considered for state endangered status. I t  forms 
maternity colonies in buildings. It  is not known where thls 
species hibernates, but we suspect I t  mag be In  hollow trees 
along larger streams to the south. I t  could be present at the 
FEMP; however, we suspect i t  may have declfned in Ohio. Its 
status In Ohio needs to be Investlgated. 

PiPlstrellus subflavus. The plplstrelle is the smallest bat in 
Ohio and could easily occur at the FEMP. I t  forms small maternity 
colonies In bulldlngs or in hollow trees. In wlnter I t  is a 
solitary hibernator In caves and mines. 
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E p t e s l c u s  f u s c u s .  I n  summer, t h e  b l g  brown b a t  forms m a t e r n l t y  
c o l o n i e s  u s u a l l y  i n  b u i l d i n g s  o r  o t h e r  human-made s t r u c t u r e s .  A 
f e w  b l g  brown ba t s  h i b e r n a t e  I n  c a v e s  and  m l n e s ,  b u t  most 
l n d l v l d u a l s  h i b e r n a t e  I n  b u l l d l n g s .  There a r e  u s u a l l y  n o t  more 
t h a n  1 t o  10 I n  a n y  o n e  b u l l d l n g ,  a l t h o u g h  a few b u l l d l n g s  t h a t  
h a v e  b e e n  a v a i l a b l e  f o r  a l o n g  t ime h a v e  l a r g e r  numbers  ( W b l t a k e r  
and Gummer, 1 9 9 3 ) .  T h i s  is one  o f  t h e  most common b a t s  i n  Ohio 
and Is t h e  o n l y  s p e c l e s  t h a t  h i b e r n a t e s  in b u i l d i n g s  in Ohio .  A 
t o t a l  of  32 l n d l v l d u a l s  of t h l s  species w a s  t a k e n  d u r l n g  t h e  1 9 8 8  
s t u d y ,  12 of  them a t  t h e  FEMP. , 

L a s l u r u s  b o r e a l i s .  The red b a t  Is s o l l t a r y ,  b u t  Is o n e  o f  t h e  
most common b a t s  I n  Ohio. I t  b a n g s  among f o l i a g e  I n  summer a n d  
m l g r a t e s  s o u t h  where  I t  p r o b a b l y  h l b e r n a t e s  I n  t rees  I n  w l n t e r .  
The n o r t h e r n  e d g e  of t h e  h l b e r n a t l n g  r a n g e  Is p r o b a b l y  j u s t  n o r t h  
of t h e  FEW. A t o t a l  of  2 1  l n d l v l d u a l s  of t h l s  s p e c l e s  was t a k e n  
I n  t h e  1988 s u r v e y ,  t e n  of t hem a t  FEMP. 

L a s l u r u s  c lnereus .  The h o a r y  b a t  Is t h e  l a r g e s t  b a t  of Ohlo  a n d  
is one  of t h e  most c o l o r f u l .  L l k e  t h e  r ed  b a t ,  I t  h a n g s  i n  
f o l i a g e  i n  t h e  d a y t i m e  I n  summer, b u t  I t  m i g r a t e s  fa r  s o u t h  f o r  
t h e  w l n t e r .  I t  1s p r o b a b l y  p r e s e n t  a t  t h e  FEMP, b u t  i s  q u l t e  
uncommon; t h e r e f o r e  l t  Is n o t  l i k e l y  n o t  t o  be  t a k e n  i n  a l l m l t e d  
s u r v e y .  

L a s l o n y c t e r i s  n o c t i v a a a n s .  The s l l v e r - h a l r e d  b a t  is a 
d i s t i n c t i v e l y  c o l o r e d  m l g r a t o r y  s p e c i e s .  I t  m l g r a t e s  t h r o u g h  FEW 
I n  s p r i n g  and f a l l  b u t  s h o u l d  no t  be p r e s e n t  I n  summer, a l t h o u g h  
one  I n d i v i d u a l  w a s  t a k e n  a t  t h e  FEMP on  J u n e  24 I n  t h e  1988 
s u r v e y .  I t  Is d l f f l c u l t  t o  e x p l a l n  t h e  p r e s e n c e  of t h l s  bat  a t  
t h e  FEMP a t  t h a t  t i m e ,  b u t  p r e s u m a b l y  I t  w a s  a v e r y  l a t e  m l g r a n t .  
T h l s  s p e c l e s  h a s  I t s  young i n  t rees  t o  t h e  n o r t h  of Ohlo ,  t h e n  
moves s o u t h  t o  h i b e r n a t e .  L i t t l e  Is known of s p e c i f i c  s i t es ,  but  
a v e r y  few i n d l v l d u a l s  h i b e r n a t e  I n  caves a n d  mlnes and  some may 
h l b e r n a t e  in t rees .  

OBJECTIVES OF PROJECT 

The p r l n c l p a l  o b J e c t l v e s  of t h l s  p r o J e c t  were: 

1. To l o c a t e  p o p u l a t l o n s  of t h e  f e d e r a l l y  e n d a n g e r e d  I n d i a n a  
myot Is, Myot 1s s o d a l l s .  

2.  To a c c u m u l a t e  f u r t h e r  i n f o r m a t i o n  on t h e  b a t  communi ty  
p r e s e n t  a t  t h e  FEMP. 

3 .  To make management r e c o m m e n d a t f o n s  f o r  t h e  F E W  
c o n c e r n l n g  b a t s .  

MATERIALS AND METHODS 

The F E W  was v l s l t e d  on A p r l l  13 ,  1994  t o  d e t e r m l n e  where  
m i s t n e t t l n g  would t a k e  place.  Much g o o d  h a b l t a t  was f o u n d  a l o n g  
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Paddys  Run and I t s  t r l b u t a r l e s .  M l s t n e t t l n g  was recommended f o r  
t e n  s l t e s  and  s l t e  numbers  were a s s i g n e d  a t  t h a t  t i m e .  Two of t h e  
recommended s l t e s  were I n  t h e  S t o r m  Sewer O u t f a l l  D l t c h  e n t e r i n g  
Paddys  Run f rom t h e  n o r t h e a s t .  The o t h e r  e l g h t  s l t e s  were ln t h e  
ma ln  stream: f o u r  I n  t h e  n o r t h e r n  h a l f ,  t w o  a b o v e  and  two b e l o w  
t h e  r a i l r o a d  b r l d g e ,  a n d  f o u r  I n  t h e  s o u t h e r n  h a l f  o f  t h e  FEW 
p r o p e r t y .  T h e  s l t e s  were p r l m a r l l y  I n  o r  n e a r  areas  w l t h  l a r g e  
dead s t a n d i n g  trees,  e s p e c l a l l g  t h o s e  w l t h  l o o s e  b a r k  o r  w h i c h  
were h o l l o w .  A c t u a l  m l s t n e t t l n g  s i t e s  were selected I n  areas  t h a t  
a p p e a r e d  s u i t a b l e  as  b a t  f l y w a y s ,  as w e l l  as areas o v e r  w h i c h  
c a n o p y  o c c u r s ,  s l n c e  m f s t n e t s  do  n o t  work well u n l e s s  t h e y  e x t e n d  
upward t o  a c a n o p y .  I f  no  c a n o p y  is p r e s e n t  t h e  b a t s  g e n e r a l l y  
s e n s e  and  f l y  o v e r  t h e  n e t .  M l s t  n e t t i n g  f o r  I n d l a n a  ba t s  s h o u l d  
o c c u r  be tween  May 1 5  and  Augus t  1 5 ,  s l n c e  some of t h e  ba t s  b e g i n  
t o  d l s p e r s e  and head f o r  t h e  h l b e r n a c u l a e  I n  l a t e  A u g u s t .  

M l s t n e t t l n g  w a s  ca r r led  o u t  be tween  J u n e  6 and J u l y  11, 1994 
on F e r n a l d  p r o p e r t y .  S a m p l f n g  a t  each s l t e  was car r led  o u t  f r o m  
d u s k  t o  m l d n l g h t  o r  l a t e r ,  d e p e n d l n g  on r e s u l t s .  One, two, o r  
t h r e e  s e v e n  f o o t  h l g h  nets  were p l a c e d  o n e  a b o v e  t h e  o t h e r  t o  
reach t h e  c a n o p y .  T h r e e  n e t  l e n g t h s  were a v a i l a b l e ,  18,  30, and 
4 2  f e e t ,  a l t h o u g h  30 f o o t  n e t s  were u s e d  a t  a l l  s i t e s .  T h e  ne ts  
were on a p u l l e y  s y s t e m  on t e l e s c o p l n g  a l u m l n u m  p o l e s ,  s o . - t h a t  
nets c o u l d  be  r a i s e d  and  l o w e r e d  t o  remove  ba ts .  

Data recorded a t  each s l t e  I n c l u d e d  t y p e  of h a b i t a t ,  water 
d e p t h  and  pe rmanence ,  t y p e  b o t t o m ,  s p e c l e s  a n d  s i z e  of t rees ,  a n d  
w h e t h e r  t h e r e  were hollow t rees  o r  t r e e s  w i t h  l o o s e  b a r k  I n  t h e  
v 1 c l  n,i t y . 

I n  a d d l t l o n  t o  t h e  m l s t n e t s ,  b a t  de t ec to r s  were used  d u r i n g  
a l l  s a m p l l n g  t o  detect  e c h o l o c a t l o n  c a l l s  i n  t h e  v l c l n l t y  of t h e  
n e t .  T h i s  a l lows  one  t o  d e t e r m l n e  b a t  a c t l v i t y  d u r i n g  t h e  
n e t t l n g .  The number o f  c a l l s  h e a r d  on t h e  de t ec to r  d u r l n g  e a c h  
s a m p l i n g  w a s  recorded, which g a v e  a n  a s s e s s m e n t  of how w e l l  t h e  
n e t s  were d o l n g  I n  r e l a t l o n  t o  b a t  a c t l v i t y .  Numerous c a l l s  on 
t h e  d e t e c t o r ,  b u t  no  b a t s  In t h e  n e t  would I n d i c a t e  t h a t  the  n e t s  
s h o u l d  be r e p o s l t l o n e d .  Some specles of b a t s  c a n  be i d e n t l f l e d  a t  
least  p a r t  of t h e  time by t h e i r  h i g h  f r e q u e n c y  ca l l s ,  
p a r t i c u l a r l y  red ,  e v e n i n g  a n d  b l g  brown b a t s ,  so  some s p e c l e s -  
s p e c l f l c  d a t a  c a n  b e  a c c u m u l a t e d  u s i n g  t h e  bat d e t e c t o r .  
D e t e c t l o n  f o r  b a t s  o f t e n  o c c u r r e d  a b o v e  a n d  b e l o w  t h e  s l t e  t o  
d e t e r m l n e  r e l a t ive  b a t  a c t i v l t y .  A l s o ,  t h e  bat d e t e c t o r s  can b e  
u s e d  t o  s a m p l e  areas of  m a r g i n a l  h a b l t a t  o r  areas w l t h  l l t t l e  
c a n o p y  f o r  bat a c t i v i t y  t o  see I f  n e t t i n g  s h o u l d  be at tempted 
the re .  

RESULTS 
No e n d a n g e r e d  o r ' t h r e a t e n e d  bats  were recorded a t  t h e  FEW 

d u r i n g  t h e  p r e s e n t  s t u d y .  

Twenty-n lne  b a t s  were n e t t e d ,  b u t  o n l y  t h r e e  s p e c l e s  were 
r e p r e s e n t e d :  18 b l g  brown ba t s ,  E p t e s l c u s  f u s c u s ,  8 red bats ,  
L a s l u r u s  b o r e a l l s ,  and  3 l l t t l e  brown m y o t l s ,  Myotls 1uclfuEUS 
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( T a b l e  1) .  T h e s e  numbers  were somewhat l o w e r  t h a n  e x p e c t e d ,  
e s p e c l a l l y  s l n c e  t h e  g e n e r a l  t e r r e s t r i a l  h a b l t a t  f o r  ba t s  
a p p e a r e d  t o  b e  q u l t e  good.  Ten s l t e s  were s a m p l e d  f o r  a t o t a l  o f  
11 tlmes a l o n g  Paddys  Run a n d  i t s  t r l b u t a r l e s  ( F l g u r e  1). E l g h t  
of  t h e  s l t e s  l n c l u d l n g  t h e  o n e  sampled twice ( s l t e  7 )  were on 
P a d d y ' s  Run and  t w o  were on t h e  S t o r m  Sewer O u t f a l l  D i t c h .  Data 
f o r  e a c h  net s l t e  a r e  g l v e n  I n  Append ix  1. 

D I  SCUSSI ON 
c 

The most p r o b a b l e  r e a s o n  b a t  numbers  and d l v e r s l t y  a re  l o w  
a t  t h e  FEW is t h a t  most of P a d d y s  Run becomes c o m p l e t e l y  d r y  
e a r l y  i n  t h e  summer and  remalns t h a t  way t h r o u g h o u t  most of t h e  
t ime d u r l n g  t h e  y e a r  when b a t s  a r e  a c t l v e .  I t  c o n t a i n s  water o n l y  
a f t e r  major  s t o r m s .  I t  i s  a f a l r l y  l a r g e  stream ( a v e r a g l n g  a b o u t  
25 f e e t  i n  w i d t h )  and I f  n o t  d r y ,  I t  s h o u l d  b e  a n  e x c e l l e n t  
f o r a g l n g  h a b i t a t  f o r  b a t s .  

E v l d e n c e  t h a t  t h i s  a s s e s s m e n t  Is c o r r e c t  w a s  o b t a l n e d  d u r i n g  
t h l s  s t u d y  and  a l s o  d u r l n g  t h e  2 9 8 8  a s s e s s m e n t  by  ASI; i n  b o t h  
s t u d  es t h e  l a r g e r  numbers  o f  b a t s  were t a k e n  f r o m  t h e  u p p e r  
p o r t  on o f  Paddys  Run, t h e  o n l y  p o r t i o n  t h a t .  c o n t a l n s  water a l l  
y e a r  Dur lng  t h l s  s t u d y ,  2 3  b a t s  were t a k e n  I n  t h r e e  samples a t  
f o u r  l o c a t i o n s  u p s t r e a m  ( s i t e s  6 ,  7 and  8 (mean = 5 . 7 5 1 ,  and s i x  
were  t a k e n  a t  s e v e n  l o c a t i o n s  d o w n s t r e a m  (mean = 0 . 8 6 ) .  I n  t h e  
AS1 s a m p l i n g ,  18 b a t s  were t a k e n  a t  t h e  o n e  u p s t r e a m  s i t e ,  and  
f i v e  b a t s  were t a k e n  a t  t h e  two d o w n s t r e a m  s i t e s  (mean f 2 . 5 ) .  

Thus, t h e s e  d a t a  a p p e a r  t o  i n d l c a t e  t h a t  t h e r e  a r e  
r e l a t i v e l y  f e w  bats  p r e s e n t  a t  t h e  F E W  s u g g e s t l n g  t h a t  I t  Is 
b e c a u s e  much of  t h e  s t r e a m  Is d r y  most of t h e  y e a r .  

The 1988 A S 1  s a m p l l n g  e f f o r t  r e s u l t e d  I n  more b a t s  per 
s a m p l e  (23 I n  t h r e e  s a m p l e s ,  mean= 7 . 6 ) ,  t h a n  were t a k e n  I n  t h e  
p r e s e n t  s t u d y  (29 b a t s  I n  11 samples, mean = 2 . 6 ) .  Part  of t h l s  
d l f f e r e n c e  was b e c a u s e  ASI o b t a l n e d  one  sample I n  August  a f t e r  
t h e  young of  t h e  y e a r  had e n t e r e d  t h e  p o p u l a t i o n  ( t h e  A S 1  sample 
c o n t a i n e d  9 immatu re  I n d l v l d u a l s ) ,  w h e r e a s  t h e  e n t  I r e  1994 sample 
w a s  t a k e n  b e f o r e  t h e  young were v o l a n t .  A S 1  n e t t e d  t h r e e  species 
l n c l u d l n g  12 big brown b a t s ,  6 r e d  b a t s  a n d  o n e  s i l v e r - h a l r e d  
b a t .  We a l s o  n e t t e d  t h r e e  species, l n c l u d l n g  18 b i g  brown ba t s ,  8 
r e d  b a t s  and 3 l l t t l e  brown m y o t l s .  Thus ,  f o u r  s p e c l e s  of b a t s  
h a v e  been t a k e n  t o  d a t e  a t  t h e  FEW. 

A d d i t l o n a l  s a m p l i n g  may e v e n t u a l l y  t u r n  up a t  least  
o c c a s i o n a l  s p e c l m e n s  of f o u r  o t h e r  specles a t  t h e  FEW, t h e  
n o r t h e r n  m y o t i s ,  t h e  I n d i a n a  m y o t l s ,  t h e  h o a r y  b a t ,  and  t h e  
p l p l s t r e l l e .  

. MANAGEMENT RECOMMENDATIONS 

1. INDIANA BATS. I n d l a n a  b a t s  were t a k e n  by  A S 1  a b o u t  two mlles 
f rom t h e  FEW I n  1988, b u t  n o n e  were t a k e n  by AS1 or  d u r i n g  t h e  
p r e s e n t  s t u d y  a t  t h e  FEW.  However,  t h l s  s p e c l e s  most o f t e n  uses 

CPI~QdCtiO 
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l a r g e r  t r e e s  w i t h  l oose  b a r k  I n  r l p a r l a n  areas  f o r  m a t e r n l t y  
r o o s t s .  P l e n t y  of t h i s  t y p e  of woodland  e x i s t s  a t  t h e  FEMP a l o n g  
Paddys  Run and  I n  t h e  S t o r m  Sewer O u t f a l l  D l t c h .  T h e r e  a p p e a r s  t o  
be no  r e a s o n  why t h i s  bat c o u l d  n o t  t a k e  u p  r e s l d e n c e  t h e r e  I n  
t h e  P u t u r e ,  e s p e c i a l l y  as  t h e  t r ee s  c o n t l n u e  t o  a g e .  The b e s t  
h a b i t a t  is t h a t  a b o v e  t h e  r a i l r o a d  b r i d g e  where  water r e m a i n s  a l l  
y e a r .  Tha t  a r e a  s h o u l d  c e r t a i n l y  b e  s a v e d ,  b u t  care s h o u l d  be  
t a k e n  t o  r e t a i n  as much of t h e  r l p a r l a n  woods as  p o s s i b l e .  

Bat box l n s t a l l a t l o n s  h a v e  b e e n  s u g g e s t e d  a s  a p o t e n t l a l  
m i t f g a t l v e  measure f a v o r a b l e  t o  I n d i a n a  ba ts .  My r e c o m m e n d a t i o n  
Is t h a t  t h e  t r ee s ,  e s p e c l a l l y  t h e  l a r g e r  trees be r e t a l n e d  i n  s o  
f a r  as  p o s s l b l e .  I f  t h e  t rees  c a n  be s a v e d ,  I would recommend 
t h a t  ba t  b o x e s  no t  be  u s e d  b e c a u s e  a )  p l e n t y  of  p o t e n t l a l  r o o s t  
t r e e s  a l r e a d y  ex l s t  a t  t h e  FEMP, b )  I n d l a n a  b a t s  u s u a l l y  r o o s t  
u n d e r  l o o s e  b a r k  of t r ee s ,  t h u s  a r e  v e r y  u n l i k e l y  t o  u s e  b a t  
b o x e s ,  and c )  b a t  b o x e s  would d e t r a c t  f r o m  t h e  n a t u r a l  n a t u r e  of 
t h e  h a b l t a t .  

If I t  is e s s e n t l a l  t h a t  e x l s t l n g  l a r g e r  t rees  a re  t o  be 
removed o v e r  e x t e n s i v e  a r eas ,  t h e n  t h e  FEW might  c o n s l d e r  some 
e x p e r l m e n t a l  m i t i g a t i v e  m e a s u r e s  t o  Improve  h a b i t a t  f o r  I n d l a n a  
b a t s  i n  t h o s e  a r e a s .  However,  I would n o t  u s e  bat  h o u s e s  as 
c u r r e n t l y  u n d e r s t o o d .  Rather ,  I would s u g g e s t  s l m u l a t l n g  t h e  
l o o s e  b a r k  under  w h i c h  m a t e r n i t y  c o l o n l e s  a r e  n o r m a l l y  Pound.  
S h l n g l e s  or  p e r h a p s  e v e n  t r ee  b a r k  c o u l d  be used  t o  p r o d u c e  
s l m u l a t e d  " l o o s e  b a r k "  on  smaller t rees  or  e v e n  on p o l e s  i n  t h e  
a r e a s  f r o m  whlch l a r g e r  t rees  h a v e  b e e n  removed.  The u p p e r  p a r t s  
o l  t h e  " l o o s e  b a r k "  s h o u l d  b e  e n c l o s e d  i n  s u c h  a way t h a t  water 
d o e s  n o t  l e a k  I n t o  t h e  s i m u l a t e d  r o o s t .  S i n c e  b a t s  r e g u l a t e  t h e i r  
body t e m p e r a t u r e s  by mov lng  a b o u t  w l t h i n  t h e  r o o s t ,  t h e  s l m u l a t e d  
r o o s t s  s h o u l d  be b u i l t  t o  s u r r o u n d  t h e  t r e e  o r  p o l e  t o  maximum 
t e m p e r a t u r e  v a r i a t l o n  w l t h l n  t h e  r o o s t .  The s i m u l a t e d  r o o s t s  
s h o u l d  be l n  a p o s i t i o n  where t h e y  g e t  q u l t e  a b i t  of s u n  d u r i n g  
t h e  d a y .  

2 .  OTHER SPECIES OF BATS. Bats are t h e  major predators  o n  n i g h t  
f l y l n g  I n s e c t s .  They h e l p  c o n t r o l  many pes t  s p e c l e s  o t  i n s e c t s  
and  I n  a d d i t i o n  h e l p  t o  m a i n t a i n  t h e  " b a l a n c e  of n a t u r e , "  1.e. 
c u r r e n t  food  web i n t e r a c t l o n s .  The b l g  brown ba t  Peeds  h e a v i l y  on 
cucumber beet les ,  and  l a rva l  cucumber  b e e t l e s  are  t h e  c o r n  
roo tworms ,  o n e  of t h e  most i m p o r t a n t  a g r l c u l t u r a l  p e s t s  In t h i s  
c o u n t r y .  Most s p e c l e s  of bats  In Ohlo  o t h e r  t h a n  t h e  b l g  brown 
b a t  a r e  p r o b a b l y  d e c l i n i n g  b e c a u s e  of loss of h a b i t a t  a n d  p e r h a p s  
u s e  of p e s t i c i d e s .  T h e r e f o r e ,  o t h e r  specles of b a t s  may we11 
become t h r e a t e n e d  o r  e n d a n g e r e d  i n  t h e  f u t u r e .  Because  bats  a r e  
s u c h  i m p o r t a n t  p r e d a t o r s  of I n s e c t s  ( e s p e c i a l l y  the b i g  brown 
b a t ) ,  and  b e c a u s e  t h e i r  p o p u l a t i o n s  a r e  d e c l l n l n g ,  t h e  FEW 
s h o u l d  a t t e m p t  t o  p r o t e c t  a l l  b a t s ,  n o t  J u s t  t h o s e  t h a t  are  
c u r r e n t l y  l l s t e d  as  e n d a n g e r e d  or  t h r e a t e n e d .  

3 .  RIPARIAN HABITAT. W e t l a n d s  a n d  r l p a r l a n  h a b l t a t  h a v e  b e e n  
g r e a t l y  r e d u c e d  o v e r  t h e  p a s t  c e n t u r y .  E x c e l l e n t  r l p a r l a n  h a b l t a t  
e x l s t s  a l o n g  t h e  l e n g t h  of P a d d y s  Run on t h e  FEW p r o p e r t y .  T h i s  



9 

e n t l r e  a r e a  s h o u l d  be  l e f t  b a s l c a l l y  u n d l s t u r b e d  as  much as  
p o s s l b l e .  I t  p r o v i d e s  good h a b l t a t  f o r  many species 02 
t e r r e s t r l a l  p l a n t s  and a n i m a l s  b e s i d e s  b a t s .  T h l s  Is e s p e c l a l l y  
t r u e  f o r  t h e  F E W  p r o p e r t y  n o r t h  of  t h e  r a i l r o a d  on Paddys  Run, 
whlch p r o v i d e s  e x c e l l e n t  h a b i t a t  f o r  many aquat lc  and  t e r r e s t r i a l  
a n i m a l s  as  w e l l  as f o r  b a t s .  

4 .  WOODLANDS AND OTHER NATURAL HABITATS. The g rea t  m a J o r l t y  of 
n a t u r a l  h a b l t a t  i n  t h e  C l n c i n n a t l  a rea  a n d  f n  O h l o  h a s  been 
d e v e l o p e d  o r  cleared as  a g r l c u l t u r a l  l a n d  o v e r  t h e  p a s t  c e n t u r y .  
T h e r e f o r e ,  e v e r y  o p p o r t u n i t y  s h o u l d  b e  t a k e n  t o  save as  much 
r e m a l n l n g  n a t u r a l  h a b l t a t  a s  p o s s l b l e .  The FEW h a s  a good d e a l  
of n a t u r a l  h a b l t a t ,  and I t  Is recommended t h a t  a s  much 02  i t  as 
p o s s i b l e  b e  r e t a l n e d  In I t s  n a t u r a l  s t a t e .  T h i s  w i l l  h e l p  t o  
p r o t e c t  e n d a n g e r e d  and t h r e a t e n e d  s p e c i e s  c u r r e n t l y  p r e s e n t  o r  
t h a t  mlgh t  b e  p r e s e n t  I n  t h e  f u t u r e ,  and  would also h e l p  s a v e  
o t h e r  s p e c i e s  f r o m  becomlng e n d a n g e r e d  o r  t h r e a t e n e d .  
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Table 
sample 
Hami 1 t 

1. Summary of information on bats netted at ten s i t e s  (11 
s) at the Fernald Environmental Management ProJect (FEW), 
on and Butler counties, Ohio, June 6 to J u l y  11 1 9 9 4 .  

Slte E. luscus t. borealis M. luclfunus TOTAL 

1 0 0 0 0 

2 0 0 0 - 0  

3 2 0 0 

4 1 0 0 

2 

1 

5 0 2 0 2 

6 - 0  1 1 2 

.?a 6 

7b 8 

8 1 

9 0 

1 0 

3 1 

0 1 

0 0 

7 

1 2  

2 

‘ 0  

10 0 1 0 1 

18 8 3 29 



.e-_ 

11 
6 1 9 9  

T a b l e  2 .  Summary of d a t a  on b a t s  n e t t e d  a t  10  s i t e s  (11 s a m p l e s )  
d u r i n g  t h e  present  s t u d y  ( 1 9 9 4 )  and from 3 s i t e s  n e t t e d  by AS1 
( 1 9 8 8 )  a t  t h e  FEW. 

S i t e s  Bats 
w i t h  s p e c l e s  N o .  N o . /  
No. % sample  

BATS NETTED IN 1994 IN 11 SAMPLES 

- E.' fuscus ' .  Big  brown b a t .  5 4 5 . 4  

t. b o r e a l i s .  Red b a t .  5 4 5 . 4  

- M .  l u c i f u a u s .  L i t t l e  brown myotis .  3 2 7 . 3  

BATS NETTED IN 1988 IN 3 SAMPLES 

- E .  f u s c u s .  B ig  brown b a t .  1 3 3 . 3  

- L .  b o r e a l i s .  Red b a t .  3 100 

L. n o c t  ivazans  1 3 3 . 3  

18 1 . 6  

8 0 . 7  

3 0 . 3  

1 2  4 . 0  

10 3 . 3  

1 0 . 3  
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APPENDIX 1 .  C o l l e c t i o n  si tes a t  F e r n a l d  E n v i r o n m e n t a l  Management 
Project (FEW), Hami l ton  a n d  Butler Counties, Ohio, Jane 6 t o  
d u l y  12, 1994 

The e n t l r e  l e n g t h  of  Paddys  Run a n d  t h e  Storm Sewer O u t f a l l  
D i t c h  a p p e a r  t o  be s u i t a b l e  h a b i t a t  f o r  t h e  I n d l a n a  b a t .  T h e r e  
a r e  p l e n t y  of  l a r g e  t rees  p r e s e n t ,  w i t h  a number of specles, 
I n c l u d i n g  c o t t o n w o o d ,  s y c a m o r e ,  o a k s  a n d  m a p l e s ,  some o f  wh ich  
h a v e  l o o s e  b a r k .  However, much o f  P a d d y s  Run d r i e s  u p  e a r l y  I n  
t h e  summer, p r o b a b l y  g r e a t l y  r e d u c l n g  i n s e c t  p o p u l a t l o n s  wh ich  
would o t h e r w i s e  be p r e s e n t .  I n f o r m a t i o n  on  i n d i v i d u a l  s i t es  is 
g l v e n  b e l o w .  

S l t e  # l .  Upper S t o r m  Sewer O u t f a l l  D i t c h .  Shandon Q u a d r a n g l e .  R1 
T1. S e c t i o n  6. 6994 x 43513; 30 x 14 i t .  m i s t n e t .  7 J u n e  1994. 
Temp: 58-56 d e g r e e s .  3:30PM t o  m l d n l g h t .  S t r e a m  2 0  f e e t  wide ,  b u t  
d r y  a t  s a m p l i n g .  R i p a r l a n  area h e a v i l y  wooded I n c l u d i n g  l a r g e -  
t r e e s .  

No bats  c a p t u r e d .  
No b a t s  d e t e c t e d  i n  a b o u t  1 h o u r .  

S i t e  92.  Lower S t o r m  Sewer O u t f a l l  D i t c h .  Shandon Q u a d r a n g l e .  R1 
T1. S e c t i o n  7. 6993 x 43511. 30 x 14 i t .  m l s t n e t .  7 J u n e  1994. 
Temp: 58-56 d e g r e e s .  8:30PM t o  m i d n i g h t .  Stream 1 2  feet  wlde ,  b u t  
d r y  a t  s a m p l i n g .  R i p a r i a n  a rea  h e a v l l y  wooded l n c l u d l n g  l a r g e  
t rees .  

No ba t s  c a p t u r e d .  
o n l y  t w o  b a t s  d e t e c t e d ,  E. f u s c u s .  

S i t e  #3. Paddys  Run. a b o u t  100 y a r d s  u p s t r e a m  f r o m  W i l l e y  Road 
and  cement  b r l d g e .  Shandon Q u a d r a n g l e .  R1 Ti. S e c t i o n  7. 6990 x 
43509. 30 x 14 ft. m l s t n e t .  1 2  J u l y ,  1994.  Temp: 58-56 d e g r e e s .  
8:30 t o  12:30PM. Stream 30 f e e t  wlde, b u t  d r y  a t  s a m p l i n g .  S h o r e  
h e a v i l y  wooded i n c l u d l n g  mixed species  of  l a r g e  t rees ,  i n c l u d i n g  
s y c a m o r e ,  c o t t o n w o o d  and h a c k b e r r y .  

E D t  es l c u s  f u s c u s  male 10:20 
E p t  es l c u s  f u s c u s  male 1 o : z o  

o n l y  3 b a t s  de t ec t ed  I n  a b o u t  o n e  h o u r .  



. .  

S i t e  # 4 .  Pad,dys Run b y  I n a c t l v e  F l y  Ash P i l e .  Shandon Q u a d r a n g l e .  
R 1  Ti. S e c t i o n  6. 6988 x 43514. 30 x 14 f t .  m i s t n e t .  6 J u n e ,  
1994. Temp: 75 d e g r e e s .  8:30PM to 12:15. Stream 25 feet  wide ,  b u t  
d r y  a t  s a m p l i n g .  Shore h e a v i l y  wooded i n c l u d i n g  l a r g e  trees'. 

E p t e s i c u s  f u s c u s  female 1 0 : 2 5  

8 c a l l s  h e a r d ,  a l l  E p t e s l c u s .  

S i t e  # 5 .  Paddys  Run n o r t h  of  K-65 s f l o s .  Shandon  Q u a d r a n g l e .  R 1  
Ti. S e c t i o n  6. 6987 x 43516. . 3 0  x 21 i t .  m i s t n e t .  11 J u l y ,  1994. 
Temp: 75-65 d e g r e e s .  8:30PM t o  12:30. Stream 25 fee t  wide ,  b u t  
d r y  a t  s a m p l i n g .  Shore h e a v i l y  wooded i n c l u d i n g  l a r g e ' t r e e s .  
F lood  l l g h t s  a t  t h e  K-65 S i l o s  somewhat hampered  n e t t i n g  h e r e .  

. .  

L a s i u r u s  b o r e a l i s  male 10:25 
Laslurus b o r e a l i s  female 11: 0 0  

9 c a l l s  h e a r d  o n  d e t e c t o r ,  2 E p t e s i c u s ,  1 p r o b a b l y  Mvot f s ,  
r es t  p r o b a b l y  r e d  b a t .  

S i t e  # 6 .  Paddys  Run a t  r a i l r o a d  t r e s t l e .  Shandon  Q u a d r a n g l e .  R I  
T1.  S e c t i o n  6. 6984 x 43527. 30 x 14 i t .  m i s t n e t .  8 J u n e ,  1994. 
Temp: 68 d e g r e e s .  8:30PM t o  12:30 .  Stream 25 i t .  wide, t o  6 feet 
d e e p .  Shore semi-wooded i n c l u d i n g  l a r g e  t r ees .  

Myot IS 1UCifURUS f e m a l e  10: 40PM 
L a s l u r u s  b o r e a l i s  male . 1l:lOPM 

29 c a l l s  h e a r d  o n  detector .  

S i t e  # 7 .  Paddys Run a b o v e  t r e s t l e  a t  n o r t h  b o u n d a r y  of FEW 
p r o p e r t y .  Shandon Q u a d r a n g l e .  T 3N R 2E. S e c t i o n  31. 6984 x 
43532. Stream a b o v e  t r e s t l e  r e t a i n s  water most of time. S h o r e  
w i t h  open woods i n c l u d i n g  l a r g e  t r ee s ,  ash, s y c a m o r e ,  honey  
l o c u s t  and  o t h e r s .  

Sample I. 30 x 20 f t .  mistnet. 9 J u n e  1994. Temp: 75-65 
d e g r e e s .  8:30PM t o  12:45. Stream 25 f e e t  wlde ,  8 i n c h e s  d e e p .  



c . .  

1 4  

E p t  es l c u s  f u s c u s  f e m a l e  1O:lO 
E p t  es l c u s  f u s c u s  f e m a l e  1 1 : 4 0  
E p t e s l c u s  f u s c u s  e s c a p e d  1 1 : 4 6  
E p t  es l c u s  f u s c u s  f e m a l e ,  p r e g n a n t  12:OO 
Las I u r  u s  b a r  ea1 1 s f e m a l e  12:20 
E p t  es 1 c u s  f u s c u s  e s c a p e d  11: 30 
E p t e s l c u s  f u s c u s  male 11: 4 0  

27 c a l l s  h e a r d  on d e t e c t o r .  

Sample 2 .  4 2  x 24 i t .  m i s t n e t .  1 4  J u l y  1 9 9 4 .  Temp: 80 

Myot l s  l u c l f u a u s  f e m a l e  10:20 
E p t e s l c u s  f u s c u s  f e m a l e ,  l a c t .  10:30 
E p t e s l c u s  f u s c u s  f e m a l e  p r e g n .  10; 38 
Las 1 u r u s  b o r e a l  Is male, 10:50  

d e g r e e s .  9:OOPM t o  1 : O O A M .  Stream 25 f ee t  w l d e ,  8 I n c h e s  d e e p .  

L a s l u r u s  b o r e a l i s  , male, 11: 00 
E p t e s l c u s  f u s c u s  f e m a l e ,  l a c t .  11 : 20 
Las 1 u r u s  b o r e a l  1 s male 1 1 : 4 5  
E p t  e s  l c u s  Zuscus  male 12:oo 
E p t  e s  l c u s  f u s c u s  f e m a l e  p r e g n .  12:15 
E p t  e s  i c u s  f u s c u s  f e m a l e ,  l ac t  12:25 
E p t e s l c u s  f u s c u s  female, p r e g n .  12:30 
E p t e s l c u s  f u s c u s  female, p r e g n . '  1 2 : 4 0  

* o n l y  o n e  embryo .  
23 c a l l s ,  m o s t l y  b l g  brown b a t .  

Twelve b l g  brown b a t s  a n d  6 r e d  b a t s  were t a k e n  a t  t h i s  s l t e  
on 9 August 1988 b y  AS1 (AS1 OVII). 

S i t e  t 8 .  Paddys Run a b o v e  r a i l r o a d  t r e s t l e  a n d  b e l o w  s i t e  7. 
Sbandon Q u a d r a n g l e .  T 3N R2E. S e c t i o n  31 6984 x 43530. 3 0  x 1 4  
I t .  mlstnet .  9 J u n e  1 9 9 4 .  Temp: 75-65 . d e g r e e s .  8:30PM t o  12:15 .  
Stream 2 5  f e e t  w i d e ,  1 f o o t  d e e p .  Stream a b o v e  t r e s t l e  r e t a i n s  
water most of time. Bank w i t h  open  woods i n c l u d i n g  l a rge  trees 
s u c h  as a s h ,  s y c a m o r e ,  b l a c k  l o c u s t  and  o t h e r s .  

1 1 : 4 0  E p t  es l c u s  f u s c u s  male 
Msot Is l u c i  f u a u s  f e m a l e ,  l a c t a t f n g  10: 40PM 

8 c a l l s  on d e t e c t o r  I n  1 h o u r .  



1 5  

S l t e  # 9 .  P a d d y ' s  Run 1 0 0  yds  b e l o w  t r e s t l e .  Shandon  Q u a d r a n g l e .  
R1 T 1 .  S e c t i o n  6 .  6 9 8 5  x 4 3 5 2 5 .  30 x 1 4  i t .  m i s t n e t .  8 J u n e  1 9 9 4 .  
Temp: 68 d e g r e e s .  8:30PM t o  1 2 : O O .  Stream 2 0  f e e t  w lde ,  1 foot  
d e e p .  S t r e a m  a b o v e  t r e s t l e  r e t a i n s  water  most  of t i m e .  S h o r e  
w i t h  open woods I n c l u d i n g  l a r g e  t r e e s ,  a s h ,  s y c a m o r e ,  honey  
l o c u s t  and o t h e r s .  

No b a t s  t a k e n  
None h e a r d  o n  d e t e c t o r  f r o m  d u s k  t o  10PM. 

K i n g f i s h e r  c a p t u r e d  i n  n e t .  

Two r e d  b a t s  and  o n e  s i l v e r - h a i r e d  b a t  w e r e  n e t t e d  a t  o r  
n e a r  t h l s  s l t e  i n  1 9 8 5  by  AS1 (AS1 s l t e  # l ) .  

S i t e  # l o .  P a d d y ' s  Run .at o l d  cement  b r i d g e  a t  l o w e r  end of FEW. 
Shandon Q u a d r a n g l e .  R 1  T 1 .  S e c t i o n  7 .  6989  x 4 3 5 0 7 .  3 0  x 1 4  f t .  
m i s t n e t .  1 2  J u l y  1 9 9 4 .  Temp: 6 8  d e g r e e s .  8:30PM t o  1 2 : O O .  Stream 
2 0  fee t  wlde ,  b u t  d r y  a t  s a m p l i n g .  S h o r e  w i t h  open  woods 
i n c l u d i n g  l a r g e  t r e e s ,  a s h ,  s y c a m o r e ,  honey  l o c u s t  and  o t h e r s .  

L a s l u r u s  b o r e a l l s  male-  1 0 :  2 5  

Two r e d  b a t s  w e r e  n e t t e d  a t  o r  near t h i s  s i t e  on 3 0  J u n e ,  
1 9 8 8  by AS1 (AS1 s i t e  #[VI. 



Figure 1 .  S i t e smet ted  for  bats  i n  1994 a t  the Fernald Environmental Management 
Project (FEMP), Hamilton and Butler Counties, Ohio. 
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RUST Environment ti i h r m c r u r e  i n c  
11785 Highway Drive, Sui= 100 

Cinchan .  OH 45241 
Tel. (513) 733-9374 F.U( (513) 733-8213 

November 2, 1994 

Ms. Becky Bixby 
FERMCO 
P.O. Box 398704 
Cincinnati, Ohio 45239-8706 

Regarding : Field Surveys for Slender Finger-grass at the FEMP Site 
Project No. 72740.000 

Dear Ms. Bixby: 

RUST Environment & Infrastructure Inc. (RUST) has completed field surveys at the Fernald 

Environmental Management Project (FEMP) property in order to determine the presence or 

absence of Slender Finger-grass (Digitaria filiformis), a state endangered species. Under the 

Ccmprehensive Environmental Response. Compensation. and Liability Act (CERCLA) 

regulations (Section 121), FEMP actions must meet the substantive requirements of the Federal 

Endangered Species Act of 1973, the Ohio Revised Code of 1975, the Ohio Division of Wildlife 

Order of 1976, and the Ohio Endangered Plant Law of 1978. The survey was conducted in 

accordance with our Proposal No. CP-3205 dated March 24. 1994. 

Upon completion of the field surveys, RUST initially identified a population of Slender Finger- 

grass growing along the vehicle path to ground water monitoring wells located in the northern 

woodlands at the FEMP property. Representative specimens of this population were 

subsequently sent to the Ohio Department of Natural Resources (ODNR) Division of Natural 

Areas and Preserves for verification as Digituriufiliformis. Mr. Greg Schneider, a botanist with 

ODNR, determined that the specimens were Digitaria ischaemum (Smooth Crabgrass) based on 

the presence of a winged rachis (the main axis of the inflorescence) on the specimens. Since 

this contradicted the initial identification of the specimens. the specimens were also sent to Dr. 

John Thieret, a professor of botany at Northern Kentucky University for identification. Dr. 

Qual+ tbro~rgi’ teamwork G 
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Ms. Becky Bixby 
FERMCO 
Project No. 72740.000 
November 2, 1994 
Page 2 

Thieret confirmed ODNR’s. determination that the specimens are D. ischaemum based on the 

non-erect growth, presence of a winged rachis, and dark brown mature spikelets. 

Although marginally suitable habitat does exist at the FEMP site for Slender Finger-grass near 

the Inactive Flyash Pile, the running track and in additional openings in the northern woodlands: 

other species of Digitaria (0. sanguinalis and D. ischaemuns, not D. filifomzis) were observed 

in these areas. 

Should you have any questions or comments regarding any of the information provided in this 

report, please feel free to contact the undersigned. 

Respectfully submitted, 

RUST Environment & Infrastructure Inc. 

&a. 2 5 . A  
Karen A. Fields 
Staff Biologist 

Reviewed by: 

Allan M. Hale, Ph.D. 
Senior Ecologist 
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Fernald Environmenral Management Project 
Results of Surveys for Slender Finger-Grass 

1 .O INTRODUCTION 

Slender Finger-grass (Digitan'a fifrormis) is a state endangered species of crabgrass. Under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

regulations (Section 12 l), the Fernald Environmental Management Project (FEMP) must meet 

the substantive requirements of the Federal Endangered Species Act of 1973, the Ohio Revised 

Code of 1975, the Ohio Division of Wildlife Order of 1976, and the Ohio Endangered Plant Law 

of 1978. As such, RUST Environment &: Infrastructure, Inc. (RUST) has completed field 

surveys at the FEMP property in order to determine the presence or absence of Slender Finger- 

grass at the property. 

Slender Finger-grass blooms from August through October in Ohio. The preferred habitat of 

Slender Finger-grass is in full  sun, in sandy and/or sterile soils. In a 1986 survey of the FEMP 

property conducted by Miami University, this species was reported to occur in the riparian 

habitats at the site. Thus, RUST conducted field surveys for this species in the riparian 

woodlands (along Paddys Run and in the northern woodlands) and in the Inactive Flyash Pile, 

since it represents a habitat with sterile, sandy soils. Surveys for Slender Finger-grass were 

conducted by three biologists from RUST on August 23 and 24, 1994. 

2.0 SURVEY METHODS 

Prior to conducting the field sampling, each of the team members were given taxonomic 

descriptions of Slender Finger-grass and identifying characteristics of the species. Examples of 

this information are provided in Appendix 1. 

On August 23, 1994, the northern pine plantation, the northern woodland area, and the riparian 

areas along Paddys Run were surveyed for Slender Finger-grass in conjunction with a similar 

hjlrb \2fm72 740. rpt 1 November 2, 1994 



Femld Environmntal Management Project 
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survey being conducted for Mountain Bindweed (Polygonum cilinode), a state endangered plant 

species. One suspected population of Slender Finger-grass was observed growing along the 

vehicle path to groundwater monitoring wells located in the northern woodland. This population 

consisted of several hundred individuals. No other suspected populations of Slender Finger-grass 

were observed in any of the areas surveyed. A representative sample of this suspected 

population of Slender Finger-grass was photographed and a specimen was collected for positive 

taxonomic identification. 

On August 24, 1994, the Inactive Flyash Pile, the southern pine plantation, the riparian areas 

near the Storm Sewer Outfall Ditch, and the running track were surveyed for Slender Finger- 

grass. Suspected populations of Slender Finger-grass were observed in one area of the Inactive 

Flyash Pile and near the running track. Representative specimens were collected from each of 

these populations for positive taxonomic identification. No other suspected populations of 

Slender Finger-grass were observed in any of the areas surveyed. 

Since several specimens from the FEMP property appeared to have the distinguishing 

characteristics of the species. Digitaria filiformis, Ms. Pat Jones of the Ohio Department of 

Natural Resources (ODNR), Division of Natural Areas and Preserves, was contacted by RUST 

on August 25, 1994 to determine the location of voucher specimens of this state endangered 

species. Ms. Jones indicated that the largest voucher collection for D. filifomis could be found 

in the Ohio State University Department of Biological Diversity Herbarium. On August 29, 

1994, a representative from RUST visited the herbarium curated by Dr. Richard L. Stuckey 

(Professor Emeritus, Botany, Ohio State University), and individually viewed all available D. 
filiformis specimens for later comparison with the FEMP samples. Based on these observations, 

RUST identified three different species of Digitaria to be growing at the site including D. 

serotina, D. sanguinalis, and D. filiforinis. 

c 
November 2. 1994 kz$lrb\2fm72740.rpt 3 
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RUST’s taxonomic validation of Digitaria fififormis followed the specific morphologic 

characteristics of the species as listed in Radford et. al., 1968, which include: culms in small 

tufts; slender and erect growth. 10 to 60 centimeters (cm.) in height; lower sheaths pilose; upper 

sheaths glabrous; blades erect and 5 to 15 cm. long; racemes unequal, erect and in groups of 

1 to 5; spikelets 1.5 to 1.7 millimeters (mm.) long; second glume and sterile lemma pubescent 

with short capitellate hairs; the glume shorter than the spikelet; and the fertile lemma dark 

brown. All specimens collected from the FEMP property were pressed and mounted for future 

reference. 

Since a state endangered plant species was identified as occurring at the FEMP property, the 

pressed specimens collected by RUST were sent to the ODNR Division of Natural Areas and 

Preserves for verification. Upon review of these specimens, Mr. Greg Schneider, a botanist 

with ODNR, determined that the specimens labeled as Digitariafili$omis and Digitaria serotina 

are actually Digitaria ischaeiiiuiiz, Smooth Crabgrass. This determination was based upon the 

fact that each of the specimens sent to ODNR had a fascicled rachis (the main axis of the 

inflorescence was winged); since D. firifomis is the only species of Digifaria that does not have 

a winged rachis, ODNR determined that the specimens were D. ischaemum. 

Since ODNR’s identification did not confirm RUST’s initial identification, the specimens were 

also sent to Dr. John Thieret, a professor of botany at Northern Kentucky University, for 

identification. Dr. Thieret confirmed ODNR’s determination that the specimens are actually D. 

ischaemum based on the non-erect growth, presence of a winged rachis, and the mature spikelets 

being dark brown in color. 

3 November 2. 1994 
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3.0 RESULTS AND CONCLUSIONS 

Several populations of crabgrass were observed during the surveys conducted in August 1994 

at the FEMP property. Through verification procedures with the ODNR Division of Natural 

Areas and Preserves and local experts, these populations were determined to consist of two 

separate species of crabgrass, Digitaria sangrrinalis and Digitaria ischaemum, both of which are 

common species in Ohio. Although marginally suitable habitat does exist for Slender Finger- 

grass near the Inactive Flyash Pile, the running track, and additional openings in the northern 

woodlands, Digitaria filiformis was determined not to occur in these areas. 

4.0 REFERENCES 

Hitchcock, A.S., 1971. Manual of the Grasses of the United States. Dover Publications, Inc., 
New York, New York. 

Radford, Albert, et. al., 1968. Manual of the Vascular Flora of the Carolinas. University of 
North Carolina Press, Chapel Hill, North Carolina. 

Weishaupt, Clara, 1985. 
Characters. College of Biological Sciences, Ohio State University, Columbus, Ohio. 

A Descriptive Key to the Grasses of Ohio Based on Vegetative 
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D I G I T A R I A  FILIFORMIS ( L . )  Koel. 
Slender Finger-grass 

6 7-Q 9, 

HABIT: Herbaceous, erect ,  caesp i tose  annual,  0.5-10 dm.; f lowering August- 
October. 

SIMILAR SPECIES: Three spec ie s  of Digitaria occur  i n  Ohio, two of  which 
are very common. 
c h a r a c t e r s  and its gene ra l ly  erect hab i t .  
resembles members of  Paspalum. 

This  spec ies  differs  from t h e  o t h e r s  by penduncle 
This s p e c i e s  s u p e r f i c i a l l y  

TOTAL RANGE: 

STATE RANGE: 

FL t o  TX and Mex., n. t o  s. NH, MA, NY, s. M I ,  I L ,  and I A .  

There is a post-1960 record fromeWashington County. 
pre-1960 records  from Hocking, Jackson, Montgomery, Muskingum, 
Pickaway, and Ross count ies .  

There are 

STATE STATUS : lgaO-Endangered, 1982-E, 1984-E. 

HABITAT: In  f u l l  sun i n  s t e r i l e  aandy s o i l s .  

HAZARDS: Grazing; overshading by woody species as a r e s u l t  o f  succession.  

RECCVERY POTENTIAL: Unknown, b u t  prob l y  good due t o  its weedy na ture .  

INVENTORY GUIDELINES: Mature flowering material, w i t h  underground parts,  is 
Note d e n s i t y  of basal t u f t s .  needed f o r  i d e n t i f i c a t i o n .  

COMMENTS: This  spec ie s  is  l i k e l y  more common than  t h e  records  i n d i c a t e ,  
and i n t e n s i v e  sea rch ing  should f ind a d d i t i o n a l  l o c a t i o n s .  

SELECTED REFERENCES: 
Henrard, J.T. 1950. Monograph of the  genus D i g i t a r i a .  Univers i ta re  

Pers Leiden, Leiden. 999 p. 

Hitchcock, A S .  1951. Manual of g ra s ses  of t h e  United S t a t e s .  Ed. 
2,  rev.  by A.  Chase, U.S. Dep. Agr. Misc. Publ. 200. 1051 p. 
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n 602. 'Cubar) 

erect from a knotty swollen felty- 
pubescent base, 40 to 100 cm. tall: 
leaves numerous. the sheaths gla- 
brous to sparsely pilose; blades mostly 
less than 12 cm. long, 3 to 5 mm. 
wide, from nearly glabrous to denseiy 
puberulent; panicle mostly 3 to 10 
cm. long, the few racemes usually 3 
to 5 cm. long, occasionally longer, 
erect or nearly so: spikelets approi- 
mate, excluding the hairs 3 to 4 mm. 
long, the white to purplish hairs much 
exceeding them, often spreading, the 
middle internerves of the sterile 
lemma glabrous. ?I (T. succharatu 
Xash.)--Plains and dry open ground, 
Texas and Oklahoma to Colorado, 
Arizona. and Mexico: South . b e m a .  

3. Trichaehne piitens Swallen. (Fig. 
825.) Culms tufted, erect. 40 to 90 
cm. tall: sheaths more or less papil- 
losepilose, the iowermost denselv 
feltp-pubescent: blade3 5 to 15 cm. 
long, 1 to 4 mm. wide. scabrous; pnn- 
ick 10 to 18 cm. long, the racemes 
Ytiffly ascending or spreading; spike- 
lets remote, 4 mm. long, densely silky. 
the hairs exceeding the spikelet; frul 
3 mm. long, acute. 2 -Dry fields, 
prairies. and roadsides. Texas. 
1. Trichachne hitchcockii (Chase) 

Cli:~\e. (Fig. 826.) Culms tufted and 
I)mnching at base. leafy below, slen- 
der. 30 to 50 cm. tall; sheaths and 

Rows 821.-Trichachnc cdibnim. X 1. (Hitchcock 
13608. Ted 

blades nearly glabrous to puberulent, 
sometimes densely so toward base, 
the blades 2 to 5 crn. long, 2 to 3 mm. 
wide; panicle long-e.u.erted, 6 to 10 
cm. long. the few racemes 3 to 4 cm. 

silk-villous. the Drominent nen'es no-t 

Ti.=; northern Mexico. 

129. DIGIT-iRIA Heister. CRABGRASS 
(Synthcnsma Wnlt.) 

Spikelets in twos or thms.  rarely solitary, subsessile or shorbpediceled, 
alternate in 2 rows on one side of a 3-angled winged or wingless rachis; spikelets 
lanceolate or elliptic. nearly planoconvex; first glume minute or wanting; 
second glume equaling the sterile lemma or shorter; fertile lemma carti- 
lapinous, the hvaline margins pale. Annual or perennial. erect to prostrate, 

I 
=----. _- - --- -- - 

it produces an abundant growth in late summer on fields from which crops 
have been gathered. it is utilized for forage and is sometimes cut for hay. 
This species and D. ischaemriin are common iveeds in lawns. They form 3 fine 
green erowth at first but start late nnd die in thc fall. 
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FXOURL 820.-Trichochnc hilchcakii. Plant. X 1: 
apikelet and flomt. X 10. (Type.) 

Tracy in -\9iLissippi, said to be in- 
troduccd, .has been erroneously re- 
ferred to Suntherisma barbaium 
(Willd.) Nash” (Digitaria barbaiu 
Willd.). 

DIGIT.4RIA SANGUIIIALIS V3r. CILI- 
~ R I S  (Retz.) Parl. Sterile lemma. 
pectinate-ciliate, the s t 8  cilia 1.5 
mm. long. Along railroad, Berks 
County, Pa. Waif from Asia. 

2. Digitaria horizonta3is Killd. 
(Fig. 828.) Resembling D. sanquina- 
lis, the culms more slender, the 
racemes mostly subracemose. very 
slender,lax, the rachis scarcely winged, 
bearing scattered long fine spreading 
hairs (these rareiy wanting); spike- 
lets narrow, about 2 mm. long; first 
glume minute or obsolete; second 
glume half as long as the spikelet. 
0 (Syntherismcr setosum Nash; S. 
digitaturn Hitchc.)-Waste places, 
southern and central Florida; ballast. 
Mobile, Ala.; tropical regions of 
North America and South America. 

3. Digitaria ischa6mum (Schreb.) 
Schreb. ex JQuhl. SMOOTH CRIBGRISS. 

(Fig. 829.) Erect or usually soon I . 
decumbent-spreading, resembling D. 
sanguinalis but not so coarse or tall; 
foliage glabrous, bluish or purplish; 
racemes mostly 2 to 6, 4 to 10 cm. 
long, the rachis with thin wings 
wider than the midrib; spikelets about 
2 mm. long; first glume hyaline, o b .  
scure; second glume and sterile lem- 
ma as long as the dark fertile lemma, 
pubescent with capitellate hairs. 0 
(Syntherisma humifusurn Rydb.)- 
Waste places, often a troublesome 
weed in lawns. Quebec to Georgia, 
west to Washington and California; 
introduced from Eurasia. The first 
glume is so thin a9 to be apparently 
wanting. DIGITARIA IS-= var. 
MISSISSIPP~NSIS (Gattinger) Fernald. 
Tailer, the racemes mostly 5 to 7 ,  
often 10 or even 15 cm. long; first 
glume often more easily seen. 0 
-Maryland, Tndiana, Illinois, Vi- 
ginia, Tenne-ee, South Carolina, 
and Georgia. 

4. Digitaria floridha Hitchc. (Fig. 
830.) Culms tufted, decumbent a t  
base, 20 to 3 p  cm. tall; foliage g b  
brous except ror a few long hairs 
around the Llouth of the sheath; 
blades 4 to 7 cm. long, 3 to 6 mm. 
wide; racemes 3 or 4, rather distant 
on the axis, 3 to 6 cm. long, the 
rachis wings wider than the midrib; 
spikelets 1.5 to 1.7 mm. long, rather 
sparingly pubescent; first glume want- 
ing; second glume and sterile lemma 
about as long aa the light-brown 
fertile lemma. 0 --Sandy pine 
moods, Florida (Hernando County). 
The inflorescence resembles that of 
D. jilifonnis, but the rachis is winged; 
the spikelets are smaller than those 
of D. ischaemum. 

5. Digitaria violiheens Link. (Fig. 
831.) Annual or apparently perennial; 
cuims numerous in a tuft, spreading 
3t base, slender, 10 to 40 cm. tall; 
leaves mostly clustered near the base, 
the sheaths glabrous; blades flat, 
mostly less than 5 cm. long, 3 to 6 
mm. wide, the upper culm blade 
distant, reduced; racemes slender, 2 
to 5,  usually 2 or 3, digitate or some- 

Fromr Bn. -Didar ia  ronmrindu. Pla 
view of aprldcc. and tlom. X 10. 
Kmr) 
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T mm. long, rather 

:he light-brown 
3 - S a n d y  pine 

-&tuft. spreadinq 
.to 40 cm. tall; 

near the base, 
us: blades flat, 

5 cm. long, 3 to 6 
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.OWE 829.--Dimfana rrrlarmum. F.-nt. X 1: splkc 
let and Boret. X 10. (Jonc  ,761. VI.) 

three distinct ne rns  and 1 or 2 
obscure pairs; fertile lemma acute, 
dark brown at maturity. 0 2 
--Open pineland in sandy soil, Indi- 
ana and Kentucky; Georgia and 
Florida to Arkansas and Texas; 
tropical .America: tropical Asia. 

6. Digitaria serotina i K3lt.) Michs. 
(Fig. 832.) Creeping, sometimes form- 
ing extensive mats: flowering culms 
ascending or erect, 10 to 30 cm. tall: 
leaves crowded on the creeping culms, 
the blades short: sheaths villous; 
blades 2 to 8 cm. long, 3 to 7 mm. 
wide; racemes usually 3 to  2, slender, 
d t en  arcuate, 3 to 10 crn. long, the 
rachis nith thin Rings wider than 
the midrib; spikelets pale. about 1.; 
mm. long; first glume n-anting; second 
glume about one-third as long as the 
sterile lemma, both finely pubescent; 
fertile lemma pale. 0 -Pastures 
and waste places, Coastal Plain, 
Pennsylvania to  Florida and Louisi- 
ana; Philadelphia (ballast) ; Cuba. 

F~ooar &3O.-Dioitaria Am'dana. Plant. X 1: spike- 
let and fertile Boret. X 10. (Type.) 

7. Digitaria longifldra '- ?tz.) Pers. 
(Fig. 833.) Stoloniferous; culms as- 
cending, 20 to 40 cm. tall, glabrous; 
sheaths glabrous; ligule membrana- 
ceous, l mm. long; blades l to 4 
cm. long, 3 to 5 mm. wide, flat, gla- 
brous; racemes 2 to 4, 3 to 8 cm. 
long, usually curved, the rachis flat, 
0.5 to 0.8 mm. wide; spikelets 1.5 
mm. long, elliptic, minutely pubes- 
cent. 121 --Ditches and sandy 
ground, southern Florida; tropical 
regions of the Old World; introduced 
in the American Tropics. 

8. Digitaria simpsoni (Vasey) Fer- 
nald. (Fig. 831.) Resembling D. 
sanpinalis inhabit; sheaths papillose- 
pilose, those of the innovations com- 
pressed-keeled; blades not more than 
6 mm. wide, softly pilose; racemes 4 
to 8, ascending, pale, 8 to 12 cm. 
long, the triangular rachis narrowly 
margined; spikelets about 3 mm. 
long; first glume hyaline, obsolete or 
nearly so; second glume and sterile 
lemma finely 7- to %nerved, glabrous 

\ 

F~ownr &3I.--Dioifaria ridaacrnr. Pa: 
m e w  of spikelet. and floret. X 10. 
Ala.) 

0. very obscurely p u b  c 
2xceeding the pale, slight]: 
fertile lemma. 0 +jar 
Florida, rare; Ida de Pi1 

9. Digitaria filifhnis 1 

(Fig. 835, A. )  Culms in = 
slender, usually erect, ib 
tall, rarely taller, those of 
unequal; lower sheaths 
upper mostly glabrous; bl 
usually 5 to 15 cm. long 
more robust plants), 1 
wide; racemes mostly 1 to  
erect or ascending, mostl: 
10 cm. long, somewhat a 
fascicled; spikelets 1.5 tc 
long; first glume wantir 
glume and sterile lemma 
with short capitellate h: 
times nearly glabrous, 
shorter than the spikelet: 
ma dark brown, slightlx 
0 - S a n d y  fields and c 
ground, Kew Hampshirc 
and Oklahoma, south : 
Texas, and Mexico. A 





F I O ~ R E  833.--Dtptaria lorrgtfiora. Plant. X ! j. Stolon and panicle, X 1; spikelet and Borer. X 10. (Silveus 
4405. Fla.) 

glabrous spikelets from Manchester. 
N. H., has been described as D. 
lacnglutnis Fernald (835. B.1. 

10. Digitaria villBsa (Walt.) Pers. 
(Fig. S3G.) Perennial a t  least in the 
Southern States, in large tufts. pur- 
plish a t  base: culms 0.73 to 1.5 m. 
tall, rarely branching; sheaths. a t  
least the lower, grayish villous. some- 
times sparsely so; blades elongate, 
3 to 6 mm. wide, often flexuous. from 
softly pilose to nearly glabrous; 
racemes 2 to 7, narrowly ascending, 
rarely somewhat spreading, very slen- 
der. usually 13 to 25 cm. long, rather 
distant. often naked a t  base, some- 
times interrupted; spikelets 2 to 2.5 
mm. long, usually densely pubescent 
with soft capitellate hairs, the hairs 
longer than in D. jiliformts, and some- 

times only obscurely capitellate, the 
spikelets otherwise very like those of 
D. jilijmmts. ?I -Sandy fields and 
woods. MaNland to Missouri, south 
to Florida and Texas; Cuba, Mexico. 
This species and D. f i l i j m t s  seem 
to intergrade to some extent. Plants 
from peninsular Florida with less 
strongly pubescent sheaths, 2 to 4 
elongate racemes, and spikelets with 
longer hairs have been distinguished 
as D. leucocomu (Nash) Urban. 

11. Digitaria dolichophjlla Henr. 
(Fig. 837.) Slender wiry perennial, 
50 to 115 cm. tall; blades elongate. 
folded or involute, flexuous, about 
1 mm. wide; racemes mostly 1 to 
3, erect, 5 to 20 cm. long, usually 
10 to 20 cm., very slender, loosely 
flowered; spikelets about 1.5 mm. 

BIAh'UAL OF THE CRX 

long, the capitellate hairs ratk 
stiff and appressed; fruit dark bror 
?! (Has been confused with 
punzceu (Swartz) Urban.)-Moist p: 
barrens and open ground, south( 
Florida; Cuba, Puerto Rico. 

12. Digitaria gracillima (Scrib 
Fernald. (Fig. 838.) Perennial 
dense tufts; culms 60 to 100 cm. t 
erect; lower sheaths appressed-viUo 
blades elongate, 1 to 2 mm. mi 



X U L T U R E  

nd dort X 10. (Silveua 

:c ely capitellate, the 
very like those of lr" 4 m d y  fields and 

:nd to Missouri. south 
Y ~ S :  Cuba. Mesico. 
D. filirormzs seem 

ome estent. Plants 
ar Florida with less 

t sheaths, 2 to 4 
and spikelets with il% been distinguished 

d 
!a (i\'ashl Urban. 

olichophjila--Henr. 
er wi::; perennial, 
1: blades elongate. 

ilute, flexuous, &out 
emes mostly 1 to 
cm. long, usually 

ry slender, loosely 
.lets about 1.5 mm. 





6799 

I. 

1% 29 

long, sterile lemrns 1-3 nerved, glaucous, obtuse, 3-i mm long; fertile lemms and pdea 
nerveless or faintly nerved, papillose. obtuse, 3 4  mm long. Grain dark red. broadly ellipsoid. 
1.S mni long. (11 =Go, SO1 r\Ug.-OCt. Low woods. roadsides and fields; pied. ant1 cp. [VX., Ga., 
a, Ala., Miss., Tenn., Ky.] Includes P. d i g m e  Le C o n t e S ;  P. fiidonum var. qlobrduni 
Engeh. 

75. DIGITARIA Heister CRAB GRASS 
Annuals: internodes ghbrous. h a y e s  cauline: blade margins cartilaginous, scaberulous: 

sn&h margins usually scarious; ligules membranous. Racemes racemose, ascending: rachis 
usually winged, srsberiilous. Spikelets 1tl:inwonvex. ellipsoid. ncuw. First glume usu:illy :ibsent. 
2nd glume villous on nerves and margins. acute, sterile l e m a  r i - i  nerved, acute; fertile 1emm:i 
and palea nerveless, cartilaginous, glabrous, ncute; fertile lemma mlrgins flat , hyaline. ( b i n  
\vhitish to brownish. ellipsoid. Thesc plants nre our worst field and parderi weeds. 

Rachis trigonous. not distinctly winged .. . ..... . ... . .................................... 1. D. J i l i ! O r ~ l l 1 s .  
Rachis not trigonous. distinctly winged. 

Sheath glabrous . .. . .... ...._... . .. .... ..... . . 2 D. ischocrilulu 
Sheath pubescent. 

Spikelets 2.8-3.2 mm long .. . . . . ... ___. . . . . . . . . . . . . . . . . . .. . . . . . . . 3. D. SariauilioliS 
Spikelets 1.5-1.8 rnm long .... ..._....... ........................ . , ... .. ... .. .. . ..,__._..__ . 4. D. scrollnp.. 

I .  L). fi l ihriii is  (LJ Iioeler. Cespitose :innii:il; culms 3-12 h i  t:ill. i d e s  gI:ihroii-. 
Blades to 15 cm iotlg, 24 mm wide, papillose-hirsute and scaberulous above, &tbroiis o r  
occasiona11y pilose to hirsute beneath; sheaths papillose-hirsute; ligules erose to lacerate. 0.5-1 
mm long. lbcemes 2-5. ascending, 3-12 cm long; rachis trigonous, wingless. scaberulous. Spike- 
lets 1.S-1.5 mm long; pedicels scabcrulous, 0.5-3 mm 10. Secwntl gliime .Fnerved, 1.2-1.5 rnrii 

long. sterile lemma margir. ciliate, 1.8-2 mm long; ierL1.e lemma and palea purple. papillorr 
lined. 1 . S L  mm long. C1.h 1-12 mm long. (n = 16, Sept.-Oct. Saiiily tiel&, ro:itlsicles. 

Spikelets 1.8-2 mm long; plant 3-7.5 tlm t d l .  Scnttercrl thrtnigil- 
out. IV:i., Gx., Fh., AI:L., Miss., Tenn., Ky.1 Synfhcrisma j l i fonnc  (IA. i Sasli-S. 

Spikelets 2-35 mm long; p1:int. ireqriently mor t .  
tn:i i i  1 m tall. Pied. sntl clt. [Vs., G3., Fin., Ala., Miss.. - :nn.l Syiithcrisnin iillosi~tn\V:ilte1.-.~. 

Cespitose to  clerumbent : i i i i i t i : i i :  

culms 1.54 dm tall. nodes glabrous. Blades to 14 cm long, 2-7 mm wide, glabrous on both 
surfaces or sparsely pilose; shenths glabrous; ligules 1-2.5 mm long. Racemes 2 4 ,  ascendine, 
2-9 em long; rachis tying scaberulous, 1 mm wide. Spikelets 1.5-2.2 mm Ion$, in groups oi 3 or 
3; pedicels minutely scaberulous angled, 0.5-2 mm long. Second glume usually 3-nerved, 13-2.2 
mm long; sterile lemma slightly vdlous, 1.8-2.2 mm long; fertile lemma and palea purple. 
Iispillose lined, 1.S-3.2 mm long. Grain 1.2-1.4 mm long. tn = IS). 

2a. var. iscliaemum. Spikelets 1.8-2.2 mm long. July-Oct.. Fields :ind I : i ~ n +  1 

throughout. [Ya., Ga., .i l : i . ,  Miss., Tenri., Ky., W.Va.] Syntherisrna ischaeniutit iSchreber; S:i:Il 

4. 
Spikleets ca. 1.3 mni long. Sept.-Oct. Fniifi!- 

woods nnd roadsides; cp. IGa., Fln., Ah., Miss.. Iiy.] D. Liolasceiis Link-G. 
Cespitose, mat-forming annual freely rooting 31 

the lower nodes; culms 2-7 dm t d ,  lower nodes pilose, upper glabrous. Blades to 1,G cm lone. 
1-16 mm wide, pubescent or  puberulent above, scaberulous beneath, occssionally p3pilloae- 
hirsute basally; sheaths papillose-hirsute; ligules erose, 2-3 mm long. Racemes 3-9, ascending. 
2-16 cm long; rachis s i n g  0 . 8 1  mm wide, scaberulous. Spikelets 2.S-3.2 mm long, in 3 or -l 
rows; pedicels scaberulous angled, 0.5-2 mm long. First glume trimgular, glabrous. acute. 
0.5 mm long, 2nd glume h e w e d .  2.8-3.2 mm long; sterile lemma margins villous. 2.S-3.3 mn] 
long; fertile iemmn and palea purplish, papillose lined. 3.S3.2 mm long. Grain 2-2.2 rnm ionc- 
in = 18, 24: 271 July-Oct. Fields, roadsides and waste places; throughoiit. lV:i., G t . ,  F L .  .AI:;- 
lliss.. Icy.. W.Va.1 SynUllbma sanguinale (L.) Dulac.-S. 

la. v:ir. filiformia.' 

Ib. vnr. villosu (Wnlter) Fernald. 

2. D. ircliaemuni (Schreberj Schreber e s  1Iuhl. 

2b. var. violnscens (Link) h d f o r d .  

3. D. sanguinalis (L.) Scopoli.' 

29 

.i. L). b;erotii,lu (\Valterr 
bk nodes appressed pubcsccnt. I 
sheaths villous; ligules 1-2.6 mni 
euberiilous, 0.5 mm witlc. Spikelc 
mm long. .Second plume absent or 
tillous, 1.5-1.S mm long; fcrtilc IC 
lone. ( k t .  Sandy \voodla~ids. ram: 
lliss. i .~v i i thcr i s t i~n  scroiituotr \Va! 

76. IlK 
I .  U. platypl~ylla ( G r i d  

nodes: culms 8-6 dni tall, nodes nrr 
5-14 mni wide. glabrous 011 bot11 s 
papillose-pilosc. riinrpiris ciiiatc: ii. 
:iscentling, 4-h 1 . 1 1 1  Irrlig: r:icliis 1% I 

spikelet. Spikelets ovoid. IIOE 11131: 

setose. K e l  t i i i i i  ioila. 1:irs.t elunir: 
2nd g h m c  aiitI stcriir Icmma 7-1 
sterile IJ~IU scarious; icrtilc Iemm: 
long. Grain ycliowisli. bro:itIIy Cllii 

CO., S.C.. Ueauiori, Dilloli, Itichi. 

ii. ,\SO: 
Rhizomatous perennials usc 

low culii ie:  b1:itles glahroil 11 I ) t i i  

glabrous, margins glabrous; IIFUIC: 
lugate; rachis t rigonous, wiiigless. 
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long; rachie wing rxaberulous, 1 mm wide. Spikelets orbicular, 2.5-3 mm broad. in 2 ram; 
pedicel8 ecaberuloue, 1-15 mm long. Second glume %nerved, glabrous. 2 . 5 3  mm long. sterilr 
lemma %nerved, glabrous, 2-53 mm long; fertile 1- nnd paler, nerveless. slightly papillose. 
2.5-3 mm long. Grain yellowish, suborbicular, '2 mm broad. (n -20) June-Aug. Fields. meadows 
and rondaides; throughout. [SEI lncludes:.P. IongiTfitcm Kmh, 1'. circulnre iiash-s : P. laerc 
var. cirnJorc (Naah) Fernald-F. 

nodes and internodes glnbrous. Blades to  20 cm long, 1.5-4 mm wide, glabrous or villous on both 
surfnces,ocusionallypilose basally above: sheaths glabrous, villous or sparsely papillose ahovc, 
mnrgina smooth: ligules 2-2.5 mm long. h e m e s  3-5, rncemose, ascending. 2 4  cm long; rachis 

'> '>-:{.? wing scnberulous, 1-1.2 mm wide. Spikelets broadly obovoid to suborhiculnr, Aattish, -.- 
mm long, in 4 rows, 2 rom rudimentnry; Fediceis saberulous angled, 0.1-1 mm long. Seconii 
glume and sterile lemma Pnerved, yellowish green, margins smrious, obtuse, 223.2  mm lollg: 
fertile 1emm:i and palw nerveless, pnpillose. obtuse, 2.23.2 mm long. Gr:iin brownish, bro:idly 
ellipsoid, flat, 2 mm long. (n = 10,201 Savannahs nnd low pinelands; cp. 

S h a t h s  and blades g1dxou.s or sparsely 1iq)ilIose. >ln?-1lll!.. 
[V:i., Gn., Flu., Ala., h1iss.l. 

Sheaths :ind bl:ides villous or hirsute. 
June-Oct. &vannnhsand low pinelands; cp. iVn., Ge., Fh., Ah.,  X l i u . ,  Tenn., Iiy.]P.Ienlifmm 
Lam.4 .  

Coarse perennial from stout rhizome: culms 5-15 dm 
tall, nodes and internodes glnbrous. Bladea to 40 cm long, 1-15 mm wide, glabrous on both 
surfaces; sheaths glabrous. occasionally pubescent apically, margins glabrous; ligules mem- 
branom, 1-2 mm long. Racemea 2-7,. racemose, ascending, " 3 cm long; rachis scaberulous. 
1-2 mm'wide. Spikelets suborbici k r  or broadly ellipsoid, 3.4 mm long, in 4 rows or by abortion 
3 or 2; pedicels scaberulous, 1-2 mm long. Second glume b 7  nerved, glaucous, obtuse. 3 4  mm 

. 

14. F. praecox Walter. Erect perennial from short rhizomes; culms G-9 dni .tall, . . 

14e. V:LI'. praecox. 

14b. var. curtisinnurn (Steudell Vmey. 

15. P. loridenurn Michaux. 
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* 5. Culms submersed or floating or prostrate on wet soil and rooting 
a t  nodes, short or as much as 1 m long; ligule and auricles 1-3 (3) 
mm long; sheaths of floating branches inflated, glabrous or hairy; 
blades usually not more than 1 cm wide and 10 cm long but 
sometimes considerably wider and longer; annual. Paspalurn flui-  
tans (Ell.) Kunth 

Four counties along the Ohio River; panicle 1 - 1 3  dm long. of 
many bladelike branches that are wider than the 2 rows of attached 
spikelets; spikelets about 1.8 mm long, minutely hairy; first glume 
absent. the second as long as the spikelet; August-October. 

5. Growing in dry or moist open places, not in water or very wet 
soil; culms ascending or rarely erect, or ascending from a decumbent 
base, sometimes prostrate, sometimes rooting at lower nodes. 

6. Perennial, not weedy; culms short to moderately tall, much 
branched, leafy, ascending from a knotty decumbent base, the 
base often with feltlike pubescence: internodes short, the lower 
often 2-3 cm long, the upper somewhat longer; whole plant often 
a rather large bunch; lower sheaths often pubescent: blades 2-6 
mm wide, mostly less than 1 dn: long, the bases often asvmmetric: 
ligule and vertical auricles 1-1.5 mm long, usually higher on one 
side than on .the other and extending horizontally farther on 
one side than on the other. Leptoiorna cognatum (Schult.) 
Chase, fall witchgrass. 

Open sandy soil, dry fields; 8 northern and 6 south-central 
counties; panicle diffuse, one-third the height of the plant or 
more, a t  maturity breaking away as a tumbleweed: spikelets 2.5- 
3 mm long, narrow, solitary at  ends of capillary branchlets. each 
with 1 perfect floret and an additional lemr 9 ;  sterile lemma 
and second glume minu*zly hairy, the first glubl.: absent or very 
small; hyaline margins of lemma of perfect floret enclosing the 
palea; July-October. 

6. Annual, weedy; culms spreading or ascending from a decumbent 
base, sometimes, especially when crowded, erect or nearly so, 
sometimes prostrate, usually rooting a t  lower .des; internodes 
several to many, usually short; foliage often tinged with blue or 
purple; sheaths loose or inflated, mostly shorter than internodes, 
with pale longitudinal lines (visible when sheath is removed and 
held to light); blades 2-8 (10) mm wide, often with pale or purple 
edge; ligule 1-3 mm long. Species of Digitaria, crabgrass. 

Waste places, lawns, cultivated fields, and gardens; general 
and abundant; inflorescence a panicle of spikelike racemes clus- 
tered a t  or near summit of peduncle, sometimes all or most of 
them in one or two whorls; spikelets 2-3 mm long, each with 1 
perfect floret and an additional lemma; first glume minute or 
sometimes absent. 

7. Nodes, sheaths, and blades more or less hairy, the hairs. at 
least some of them, papilla-based; blades 4-8 (10) .mm wide, 
4-15 cm long; culms sometimes to 1 m long, especially when 
prostrate, but often much shorter. Digitaria sanguinalk 
(L.) Scop., crabgrass. 

Second glume half as long as the pale or green lemma; 
first glume minute; June-frost. 

7. Plants glabrous or with a few straggling hairs, the hairs not 
papilla-based; blades 2-4 (6) mm wide, 2-10 cm long; culms 
usually short. Digitaria iscbaem urn (L.) Scop., smooth 
crabgrass. 

Second glume as long as the dark lexma; first glume 
sometimes absent or vestigial; July-frost. 
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7. Blades 1-4 mm wide, sometimes pubescent near base; ligule 
1-1.5 mm long, minutely toothed; sheaths, at  least the lower, 
with papilla-based hairs that are sometimes prominent: cuims 
slender to very slender, short to moderately tdl ,  in small tufts. 
sometimes branched at  base or lower nodes, usually erect, 
those of a tuft unequal in length foliage and panicle not red: 
annual. Digitaria filiformis (L.) Koel. 

Sandy or sterile open ground; 9 counties, mostly southern: 
inflorescence of 1 to several spikelike racemes attached dong 
a rachis, not fascicled; spikelets 1.5-2 mm long, with 1 perfect 
floret plus an additional lemma, often in 3's on the axis of 
the raceme; first glume absent; second glume and slightly longer 
sterile lemma short-pubescent: fertile lemma and palea dark, 
elliptic; hyaline margins of lemma overlapping the palea; Au- 
gust-October. 

7. Blades 3-10 mm wide; ligule 1-3 mm long, either laciniate- 
toothed, the teeth ending in hairs, OR entire and often brown. 
8. Blades acuminate to aristate at  tip; ligule 1-2 mm long, 

laciniate-toothed, the teeth ending in hairs; sheaths papillose- 
pubescent, often sparsely so, the hairs slender and sometimes 
deciduous, the small papillae remaining; culms short to tail, 
erect or sometimes bent and branched below; foliage and 
panicle usually red or purple; annual. Leptochloa filifor- 
mis (Lam.) Beauv., red sprangletop. 

Open or shaded areas, sometimes a weed in states farther 
south; Adams and G d i a  counties; apparently rare in Ohio; 
panicle half the height of the plant, lance-ovoid, of mans 
spikelike branches attached along the rachis: spikelets small. 
fer- flowered; lemma 1-1.5 mm long, pubescent on nerves; 
JL-, -October. 

8. BLdes acuminate; ligule 1-3 mm long, -Atire, often brown: 
sheaths keeled, the uppermost sometimes inflated; sheaths 
and blades glabrous to pubescent on surface and margin, 
the hairs sometimes papilla-based; foliage green; perennial. 
P.- palum laeve Michx. (Incl. P. longipilum Nash and 
P. circulare Nash) (See p. 62). 

4. Culms without cormlike bases; plants glabrous or more or less pu- 
bescent but without velvety or papillose pubescence. 

5. Blades prow-shaped at tip, the tip often so slender that its shape 
may not be noticeable without magnification; blades 1-3 (4) mm 
wide; perennial. 

6. Basal tufts present; culms usually slender, short to moderately 
tall, pubescent or puberulent, sometimes only below the nodes 
and below the panicle; sheaths, at least the lower ones, pubescent 
or puberulent; blades pubescent, puberulent or glabrous, some- 
times folded or rolled in drying; ligule 0.5-2 mm long, truncate. 
Koeleria cristata (L.) Pers., junegrass. 

Koelaria cristata is an illegitimate name. Names used by 
authors in recent years have included K. macrantha (Ledeb.) 
Schultes, K. nitida Nutt ,  and K. pyramidata (Lam.) Beauv. 

Dry prairies, open woods, sandy soil; 3 counties along western 
Lake Erie and Greene County; panicle shining, narrow and spike- 
like, silvery green, the rachis pubescent; spikelets 4-5 mm long; 
June-August. 

6. Culms in small tufts, mostly short and slender, erect or bent at 
base; plants glabrous; blades sometimes rolled, the tips slender; 

-_ 
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9a GRAMINEAE 

78. DIGITARIA Heist. Crab grass. Spil<clets I-fid, single or in clusters of 2 or 3 
on unqual pcd~cels on one side of an elongate rachis; fint glume minute or lacking; 
W n d  glume a third to fully as long as the spikelet, conspicuously 5-7-nerved: fertile 
lemma cartilaginous wrth hyaline margins. acute, often shining, usually faintly marked 
with longitudinal rows of minute pits: ours annual, branched from the base. with 
fw-several terminal. digitate or approximate, spike-like, one-sided racemes. (SJW 
rhenim..) (BLU 1.203.) 

culms rootin8 u chc brcr noda: 0.5-1 mm wide, bfoadiy winged. the wings u ride - 
seeand dumc a thhd io half U )On8 u the white io N.mmc0u1 or pale brown fenile lemma. 

a d  alume M o u n h r  u) f d Y  U ion8 U cha dark b- or purple-bluk fenile IcmnU. 

u 01 rider uun thc ocnual rib. 

spilrc*u 2.4-3 mm: pdpcb Viqwvour vlbrous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .  D. ronpuin~~ir.  
S u i k e h  J.J-1.7 mm: ptdhrlr -IC. glabrous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2. D. srroiinn. 

*ad glume u loris U ChC SP-1: hain of che rpikck~ apitcllate. . . . . . . . . . . . . . . . . . . .3. D. Isckormum. 
Second glume Wce-foUnh U Lon8 U the SDikelcr: h a h  not a p i t e l l u .  . . ~. . . . . . . . . . . . . . .4 .  D. ciolrncrns. 

Culm e m  or -8: Rchir &der. ~ u C U o w .  very n m w l y  winged. . . . . . . . . . . . . . . . . . . .5.  0. hliiormii 

Decumbent or prostrate, much branched. rooting at the 
nodes. usually 3-6 dm:, blades 4-10 x 5-10 mm. pilose: raFmcs . 3 4  in each of 1-3 wnorls. 
5-15 cm: rachis 1 mm w d c  broadly m g e d .  scabrous on the margins: pcdials triquetrous. scabrous; 
spikelets 2.4-3 mm: t int  glume minute. often deciduous. the second half as long as !he spikelet: sterile 
lcmmaus@ly scabrous on the 5 strong ncrvet: fertile lemma greenish-brown. Native of Europe. now 
cosmopolrtan and established a weed of fields, gardens. lawns, and wasic ground throughoui 
the US. 

2. Digbrim vmthn (Walt.) Mich. Much like No. I :  Ivs derwly pilose: racemes. 2-6. slender. 
of tm c u m d .  4-8 .em: pcdiCclS terete. glabrous: spikelets 1.S-1.7 mm. villous with nunute crooked 
hain: first glume Lacking. the wwnd a third to  half as  long as  the spikelet: sterile lemma 5-nerved; 
fertile lemma stramincow to nearly white. or brown-tinged. Waste ground: coastal plain from Fla. 
and La. (and Cuba) to  e. Va.. and rarely adventive northward. 

Mu-\ like No. 1 ; Ivs glabrous: racemes 2-5 (8): 4-10 
(15) cm: spikelets elliptic Or somewhat obovat, often purple; first glumr lacking or 
minute and h y a l k :  w w n d  glume and sterile lemma q u a l  and about as long as the spikelet. both - pubescent 01 subtomcnt? with capjtcllatc ham. e s ~ l l y  in s t r i  s between the ncrves: iertile 
&ma purple-blaclr. Nauvc of Eurssla. now establb cd a s  a wee%,ver much of the U.S.. and 
throughout our range, but leu abundant than No. 1. (D. humqusa.) 

4. D e  T b W  &hk. Dbtinguished from No. 3 by the somewhat smaller (ca 1.5 mm,. less 
pubescent spikelets, the ham not cap1tcllatC. Pantropid. utending into our  range in Ky. and s. Ind. 

5. DkhYbi flliramb (L.) Koelcr. Branched f- -m the base. 3-10 dm. erect o r  ascending: lower 
sheaths u s d i y  = p i l a .  the UP r sparsely so ,r glabrous; racemes 2-6, erect or ascending, often 
distinctly separated a t  base: raCKs triquetrous. narrowly winged; spikelets in pa in  or threes. well 
separated and ScaKClY overtapping; fin1 glume lacking. the second thm-fifths t u  four-fifths as long 
as the spikelet. usually ubwxnt and crosc4liate with capitellate hain: fertile lemma b r o w  Or 
dark purple. Fidds mn8opm ground. of tm a troublesome weed southward. Forms with glabrous 
spikelets OOEUI in both van. (D. hruigfumir). 

DOT. /iliformis, Culms 5-10 dm: upper sheaths glabrous. the lower glabrous to sparsely piloxi 
spikelets 1.7-2.2 mm. N.H. to Mich. and Kans.. s. to Ra. and M u .  

DOT. oiffosa (WdL) Fern. c h .  8-15 dm: upper sheaths glabrous or  pilose. the lower densely 
pilose; r a p m ~  mostly 1G1J a: spikelets 2-2.6 mm. coastal plain from Va. to  Fla. and Tex.. and 
n. in the m t m o r  to 111. (D. nifforo.) 

79. ~ O L O ~  chase. Fall .~tch-grass. Spikelets fusiform, I-Ad. sol it^ on 
1ong.slender @Cek: first glume m u t e  or obsolete; second glume nearly as longas 
the spikelet, strongly 5-7-nerved: fcrtlle lemma min~tely rugulose, cartilaginous, with 
hy+e mar@s; pmnnial, oftm in large bunches, the culms f decumbent at base; 
pmcle  v ~ r y  m, eventually breaking away from the culm and rolling before the 
wind. @&BI,204.) 

1. ~ t o l ~  -m (schdt.) chare. Culm tufted, 4-7 dm: lower sheaths villous 10 
a P ~ O S e - h i n U ~ ;  blades 5-8 Cm. narrow; panicle of tm a third to half the height of the plant, diffusely 

g ~ C h C d , - P u r P ~ .  ViilOUt the pedicck 1-4 cm. 3-angled. rcqbrous: s ikelets acute. 2.5-3 
"m. wbglabrow o n  the second due and stcnle lemma. ~ r y .  especially sancfy soil: s. Mich. and 
 MU^. to Va. F1&. Neb.. A r k  and n. Mu.. and at scattered stations ne. to  N.H. 

.EO. m0-A HBK. Spikelets racemose, short-pediceled in 2 rows on one 
side of the EVAUS, lanceovoid; lower n&illa-joht thickened, forming a ring-like 

1. Digitaria muguhb (I-) s a p .  

3. D l % F  IsCh- ISchmb.) Muhl. 
. 7-2.1 

callus below the second glume. 
glume and sterile lemma subec 
lemma indurate. finely rugulose. 
branched from the base. with te 
(B&B 1, rn.) 

1. Eiiochtoq momrpna Hitchc. C 
8at.4-7 mm wide. hairy; panicle 10-1 
uvcral. overlapping. 1-2 cm. the 12 
purple-margined : spikelets lance-ovol 
anstate. appressed-villous: fertile Icm- 
m d  A*. also intr. in Mo.. 6. 111. an 

81. AXONOPUS Beauv. S 
winged rachis. forming a slenc 
qualing the sterile lemma; ferti 
inrolled margins. its back turne 
long, terminal (or also axillary). 
other racemes below the s u m  

1. Axonoprr furcatus (Flucggej 
compressed, 4-8 dm: Ivs to 10 rnm 
below, often with another from the 
the sterile lemma obscure. the 0th 
2.5-3 mm. Damp or wet soil of t '  
Md. (Anorrmphus /.) 

82. PASPALUM L. Spike 
planwonvex or sc :what bic 
2-rowed or 4-rowed. usuelly SF 
rachis; first glume usually no: 
lemma of about equal length. 
smooth or minutely papillose. 
nial (except P. Boscrunum). u. 
soft Ivs and a ten-: ,a1 infl c 
additional racemes on axillary 

R.chir of the r.ermes broad, foliaccoul 

k c a r m  nuarmus. usually 2&50: sr 

Rachir of che racema narrow or wmdc 
R.ocma ltpuLrty 2. approximate or 
R.acmn 1 and tmniaal. or 2-scwrai 

R.oana Lamely ad, the rpikelcu ic 
B of a pair barely r u c h i n p  the 

Rcama spikdikc. with numerous 
Spikeleu bng-villous. crpccially 

R.crmer 3-6: spikclcu 2.%3.: 

SpikcLu glabrous or minutely h 
Fcnile lemma dark brown at : 
Fcnile Lmunr stnmineous or 

Smi le  lemma 5-7-nerved. I 
' .or the Icn submargld 

spikrlnr rolirpry. 
Spiltrlcu 111 or mostly pa 

spikelcu 3 . e 4 . 3  mm: : 
spilrrlcu 2.a3.1 mm: 

Smi le  lemma h e m d .  &e 
of che midnerve. 

Spikclcu h c c n e d  on bo: 
SpJrcku planoconvcx. a 

5-10: spikc1c- 

than. 

Rtmnrr n ~ m v l l ~  2-5: spike le~~ 1.7- 

8-30: ~ p i k ~ i ~ u  2.2-: 

. . . . . . 



FERNALD ENVIRONMENTAL 
MANAGEMENT PROJECT 

RESULTS OF SURVEYS FOR 
MOUNTAIN BINDWEED 

PREPARED BY: 

RUST Environment & Infrastructure Inc. 
PROJECT NO. 72740.000 

September 23, 1994 

6 1 9 9  



w 

ENVIRONMENT & . 6 7 9 9  
INFRASTRUCTURE 

RUST Environment & Infrastructure inc. 
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Td. (513) 733-9374 FAX(513) 733-8213 

September 23, 1994 

Ms. Becky Bixby 
FERMCO 
P.O. Box 398704 
Cincinnati, Ohio 45239-8706 

Regarding: Field Surveys for Mountain Bindweed at the FEMP Site 
Project No. 72740.000 

Dear Ms. Bixby: 

RUST Environment & Infrastructure Inc. (RUST) has completed field surveys at the Fernald 

Environmental Management Project (FEMP) property in order to determine the presence or 

absence of Mountain Bindweed (Polygonum cilinode), a state endangered species. Under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

regulations (Section 121), FEMP must meet the substantive requirements of the Federal 

Endangered Species Act of 1973, the Ohio Revised Code of 1975, the Ohio Division of Wildlife 

Order of 1976, and the Ohio Endangered Plant Law of 1978. The survey was conducted in 

accordance with our proposal number CP-3205 dated March 24, 1994. 

Despite actively searching for Mountain Bindweed in its preferred habitats, this species was not 

observed at the FEMP property. Marginally suitable habitat exists for this species near the 

Inactive Flyash Pile and the pine plantations; however, historically, Mountain Bindweed has only 

been reported to occur in Northeastern Ohio. One species of bindweed was observed in these 

habitats at the FEMP property; however, this species was determined to be Climbing Buckwheat 

(Polygonum convolvulus) , a common species that occurs throughout Ohio. 

Qualiry rhrough reamwork 
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RUST has appreciated this opportunity to provide environmental services to FERMCO for this 

project. Should you have any questions or comments regarding any of the information provided 

in this report, please feel free to contact the undersigned. 

Respectfully submitted, 

RUST Environment & Infrastructure, Inc. 
, 

Karen A. Fields 
Staff Biologist 

Reviewed by: 

Allan M. Hale, Ph.D. 
Senior Ecologist 
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Fernald Environmental Management Project 
Results of Surveys for Mountain Bindweed 

1.0 INTRODUCTION 

Mountain Bindweed (Polygonum cifinode) is a state endangered plant species. Under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

regulations (Section 121), the Fernald Environmental Management Project (FEMP) must meet 

the substantive requirements of the Federal Endangered Species Act of 1973, the Ohio Revised 

Code of 1975, the Ohio Division of Wildlife Order of 1976, and the Ohio Endangered Plant Law 

of 1978. As such, RUST Environment & Infrastructure, Inc. (RUST) has completed field 

surveys at the FEMP property in order to determine the presence or absence of Mountain 

Bindweed at the property. 

Mountain Bindweed blooms from late June through August with fruiting occurring from July 

through September. The preferred habitat of Mountain Bindweed is dry woods and thickets, 

rocky slopes, and the borders of woods and roadsides. All of the most recent observations of 

this species in Ohio have been from the northeast portion of the state. However, in a 1986 

survey of the FEMP property (conducted by Miami University), this species was reported to 

occur in the riparian woods and pine plantations of the property. Thus, field surveys for this 

species were conducted in the riparian woodlands (along Paddys Run and in the northern 

woodlands), both pine plantations, and in the Inactive Flyash Pile, since it is more representative 

of the reported preferred habitat of Mountain Bindweed at the FEMP property. Surveys for 

Mountain Bindweed were conducted by three biologists from RUST on June 15 and 16, and 

August 23 and 24, 1994. 

kajlrb lfmc72740. rpt 1 September 23, 1994 
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2.0 SURVEY METHODS 

Prior to conducting the field sampling, each of the team members were given taxonomic 

descriptions of Mountain Bindweed and identifying characteristics of the species. Examples of 

this information are provided in Appendix I. On June 15, 1994, the northern woodland area, 1 
both pine plantations, and the western pasture areas adjacent to Paddys Run were surveyed for 

Mountain Bindweed (Figure 1). This survey was done in conjunction with a similar survey 

conducted for Running Buffalo Clover (Trifolium stoloniferum) , a federally endangered species. 

A species of bindweed was observed in the eastern half of the northern woodlands and in the 

pine plantations; however, since the species was not in flower, a positive determination of the 

species could not be made at this time. These locations were marked with engineering flagging 

for future reference for re-evaluation during the August survey period. No species of bindweed 

were observed in the western pasture area. 

On June 16, 1994, the Inactive Flyash Pile and the southern portion of the west pasture were 

surveyed for Mountain Bindweed. Once again, a species of bindweed was observed in the 

Inactive Flyash Pile; however, a positive determination of the species could not be made at this 

time since the species was not in flower. This area was noted on the field map and the 

populations were marked for future reference for re-evaluation during the August survey period. 

Mountain Bindweed was not identified in any of the other areas surveyed. 

On August 23, 1994, the northern pine plantation, the northern woodland area, and the riparian 

areas along Paddys Run were surveyed for Mountain Bindweed. The species of bindweed 

previously observed during the June survey was relocated in the pine plantation and in the 

eastern half of the northern woodland. This population was identified as Climbing Buckwheat 

(Polygonum convolvulus) by its beardless ocreae (the basal paired appendages of a leaf) and the 

kafrblfmc72740.rpt 2 September 23, 1994 
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Results of Surveys for Mountain Bindweed 

nutlets were dull black in color. Climbing Buckwheat is a common species found throughout 

Ohio. No species of bindweed were observed along the riparian areas of Paddys Run. 

On August 24, 1994, the Inactive Flyash Pile, the southern pine plantation, the riparian areas 

near the storm sewer outfall ditch, and the running track were surveyed for Mountain Bindweed. 

The species of bindweed previously noted as occurring in the Inactive Flyash Pile and the 

southern pine plantation was also identified as Climbing Buckwheat and not Mountain Bindweed. 

No species of bindweed were observed in any of the other locations surveyed. 

3.0 RESULTS A N D  CONCLUSIONS 

Several populations of bindweed were observed during the surveys conducted in June and August 

1994 at the FEMP property. However, these populations were all identified as being Climbing 

Buckwheat, a common species occurring throughout Ohio. This identification was based on the 

beardless ocreae and dull black nutlets observed in these populations. Mountain Bindweed has 

retrorsely bearded ocreae and glossy black nutlets. Despite actively searching for Mountain 

Bindweed in suitable habitats at the FEMP property, this species was not observed in any of the 

areas surveyed. 

kajlrblfmc72740.rpt 3 September 23, 1994 
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POLYGONUM C I L I N O D E  Michx. 
Mountain Bindweed 

Polygonaceae. 

A-175 

HABIT: Twining, occas iona l ly  e r e c t ,  herbaceous p e r e n n i a l ,  t o  2 c1. ; 
f lower ing  l a t e  June-August; f r u i t i n g  July-September. 

SIMILAR SPECIES: Polygonum c i l i n o d e  c l o s e l y  resembles t h e  common 
bindweeds P. scandens and P. convolvulus. In P. c i l i n o d e  the  bases o f  
t h e  sheath; ( cc reae )  are r F t r o r s e l y  barbed wher'eas i n  t h e  o t h e r  t u o  
s p e c i e s  they are bea rd le s s .  The achenes o f  P. c i l i n o d e  are very  
g l o s s y  black bnereas i n  P. scandens and P.  cFnvolvulus t h e  achenes a r e  
d u l l .  

- - 

TOTAL RANGE: Nfld. t o  Sask., s. t o  N.S., N.E., n.  N J ,  PA, WV, OH, M I ,  W I ,  and 
M N ,  and i n  uplands t o  NC and TN. 

STATE RANGE: There are post-1960 r eco rds  from Portage and Sumnit count ies .  X 
1932' record  ex is t s  from Ashtabula County. 

STATE STATUS: 1980-€ndangered, 1982-E, 1984-E. 

HABITAT: Dry woods and t h i c k e t s ,  rocky s l o p e s ,  borders  o f  woods, and  
roads ides .  

HAZARDS: Roadside mowing, c l e a r i n g  of  fencerow t h i c k e t s ,  and opening o i  t h e  
f o r e s t  canopy. 

RECOVERY POTENTIAL: Unknown, bu t  p o s s i b l y  good. Apparectly t o l e r a n t  o f  some 
d i s tu rbance  . 

INVENTORY GUIDELINES: Mature flowering and f r u i t i n g  mzterial is  needed for 
a c c u r a t e  i d e n t i f i c a t i o n .  Avoid overco l l e c  t i n g  . 

COMMENTS: I n  dense shade popula t ions  are  often s t e r i l e  and n e a r l y  inposs ib l e  
t o  i d e n t i f y .  

This  p l a n t  may be more comon than  t h e  r e c o r d s  i n d i c a t e  and should be 
sought throughout woodlands i n  n o r t h e a s t e r n  Ohio. 

Ferna ld  (1914) d i v i d e s  t h i s  s p e c i e s  i n t o  two v a r i e t i e s .  
concept ,  Ohio p l a n t s  are the  t y p i c a l  v a r i e t y .  The var .  laevigatum 
Fern. is r e s t r i c t e d  t o  mountainous areas o f  Virginia and West 
Virg in ia .  

Under t h i s  

SELECTED REFERENCES: 
Fe rna ld ,  M.L. 1914. The West Virginia v a r i e t y  of Polygonum c i l i node .  

Rhodora 49: 210-216. 

1/84 BKA, JFB 
SP J T  802 
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Polygonum cilinodc 

- 3 7 9 9  

20. P. &ode Michaux.' Perennial, trailing Or infrequently trining. Leaves 
acuminate, cordate-hastate to cordate-sagittate; ocreae retrorsely bearded at base. Racemes 
panicdate, terminal or axdhry. calm white, infrequently tinted with pink; sepals not n k g -  
keeled in fruit. Nutlets lustrous, black. June-Sept. In openings and clearings at higher elevations; 
mts. of N.C. WL, Ga, 'iV.Va.1 BiIderdykicr cilinodis (Michaux) Green&. Flowers frequently 
infected with smut. 
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RUST En\imnmcnt dr lnfmtrucrurc inc. 
11785 H!<nmy Drive. Suirc 100 

Cincinnati. OH 45241 
Tcl. (513) 733-3374 0 FAX(513) 733-8213 

September 23, 1994 

Ms. Becky Bixby 
FERMCO 
P.O. Box 398704 
Cincinnati, Ohio 45239-8706 

Regarding: Field Surveys for Mountain Bindweed at the FEMP Site 
Project No. 72740.000 

Dear Ms. Bixby: 

RUST Environment & Infrastructure Inc. (RUST) has completed field surveys at the Fernald 

Environmental Management Project (FEMP) property in order to determine the presence or 

absence of Mountain Bindweed (Polygonum cifinode), a state endangered species. Under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

regulations (Section 121), FEMP must meet the substantive requirements of the Federal 

Endangered Species Act of 1973, the Ohio Revised Code of 1975, the Ohio Division of Wildlife 

Order of 1976, and the Ohio Endangered Plant Law of 1978. The survey was conducted in 

accordance with our proposal number CP-3205 dated March 24, 1994. 

Despite actively searching for Mountain Bindweed in its preferred habitats, this species was not 

observed at the FEMP property. Marginally suitable habitat exists for this species near the 

Inactive Flyash Pile and the pine plantations; however, historically, Mountain Bindweed has only 

been reported to occur in Northeastern Ohio. One species of bindweed was observed in these 

habitats at the FEMP property; however, this species was determined to be Climbing Buckwheat 

(Polygonum convolvulus), a common species that occurs throughout Ohio. 
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RUST has appreciated this opportunity to provide environmental services to FERMCO for this 

project. Should you have any questions or comments regarding any of the dormation provided 

in this report, please feel free to contact the undersigned. 

Respectfully submitted, 

RUST Environment & Infrastructure, Inc. 

/cAA?w 4. J* 
Karen A. Fields 
Staff Biologist 

Reviewed by: 

Allan M. Hale, Ph.D. 
Senior Ecologist 
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Fernald Environmental Management Project 
Rbults of Surveys for Mountain Bindweed 

1.0 INTRODUCTION 

Mountain Bindweed (Polygonum cilinode) is a state endangered plant species. Under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

regulations (Section 12 1), the Fernald Environmental Management Project (FEMP) must meet 

the substantive requirements of the Federal Endangered Species Act of 1973, the Ohio Revised 

Code of 1975, the Ohio Division of Wildlife Order of 1976, and the Ohio Endangered Plant Law 

of 1978. As such, RUST Environment & Infrastructure, Inc. (RUST) has completed field 

surveys at the FEMP property in order to determine the presence or absence of Mountain 

Bindweed at the property. 

Mountain Bindweed blooms from late June through August with fruiting occurring from July 

through September. The preferred habitat of Mountain Bindweed is dry woods and thickets, 

rocky slopes, and the borders of woods and roadsides. All of the most recent observations of 

this species in Ohio have been from the northeast portion of the state. However, in a 1986 

survey of the FEMP property (conducted by Miami University), this species was reported to 

occur in the riparian woods and pine plantations of the property. Thus, field surveys for this 

species were conducted in the riparian woodlands (along Paddys Run and in the northern 

woodlands), both pine plantations, and in the Inactive Flyash Pile, since it is more representative 

of the reported preferred habitat of Mountain Bindweed at the FEMP property. Surveys for 

Mountain Bindweed were conducted by three biologists from RUST on June 15 and 16, and 

August 23 and 24, 1994. 
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2.0 SURVEY METHODS . 

Prior to conducting the field sampling, each of the team members were given taxonomic 

descriptions of Mountain Bindweed and identifying characteristics of the species. Examples of 

this information are provided in Appendix I. On June 15, 1994, the northern woodland area. 

both pine plantations, and the western pasture areas adjacent to Paddys Run were surveyed for 

Mountain Bindweed (Figure 1). This survey was done in conjunction with a similar survey 

conducted for Running Buffalo Clover (Trifolium stoloniferurn) , a federally endangered species. 

A species of bindweed was observed in the eastern half of the northern woodlands and in the 

pine plantations; however, since the species was not in flower, a positive determination of the 

species could not be made at this time. These locations were marked with engineering flagging 

for future reference for re-evaluation during the August survey period. No species of bindweed 

were observed in the western pasture area. 

On June 16, 1994, the Inactive Flyash Pile and the southern portion of the west pasture were 

surveyed for Mountain Bindweed. Once again, a species of bindweed was observed in the 

Inactive Flyash Pile; however, a positive determination of the species could not be made at this 

time since the species was not in flower. This area was noted on the field map and the 

populations were marked for future reference for re-evaluation during the August survey period. 

Mountain Bindweed was not identified in any of the other areas surveyed. 

On August 23, 1994, the northern pine plantation, the northern woodland area, and the riparian 

areas along Paddys Run were surveyed for Mountain Bindweed. The species of bindweed 

previously observed during the June survey was relocated in the pine plantation and in the 

eastern half of the northern woodland. This population was identified as Climbing Buckwheat 

(Polygonum convolvulus) by its beardless ocreae (the basal paired appendages of a leaf) and the 
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nutlets were dull black in color. Climbing Buckwheat is a common species found throughout 

Ohio, No species of bindweed were observed along the riparian areas of Paddys Run. . 

On August 24, 1994, the Inactive Flyash Pile, the southern pine plantation, the riparian areas 

near the storm sewer outfall ditch, and the running track were surveyed for Mountain Bindweed. 

The species of bindweed previously noted as occurring in the Inactive Flyash Pile and the 

southern pine plantation was also identified as Climbing Buckwheat and not Mountain Bindweed. 

No species of bindweed were observed in any of the other locations surveyed. 

3.0 RESULTS AND CONCLUSIONS 

Several populations of bindweed were observed during the surveys conducted in June and August 

1994 at the FEMP property. However, these populations were all identified as being Climbing 

Buckwheat, a common species occurring throughout Ohio. This identification was based on the 

beardless ocreae and dull black nutlets observed in these populations. Mountain Bindweed has 
retrorsely bearded ocreae and glossy black nutlets. Despite actively searching for Mountain 

Bindweed in suitable habitats at the FEMP property, this species was not observed in any of the 

areas surveyed. 
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A-175 
POLYGONUM C I L I N O D E  Michx. 

Mountain Bindweed 

Polygonaceae. 

HABIT: Twining, occas iona l ly  e rec t ,  herbaceous p e r e n n i a l ,  t o  
f lower ing  la te  June-August ; f r u i t i n g  July-September. 

2 El.; 

SIMILAR SPECIES : Polygonum c i l i node  c l o s e l y  resembles t h e  common 
bindweeds P. scandens and P. convolvulus.  In  P. c i l i n o d e  the bases o f  
t h e  s h e a t h s  ( cc reae )  are r e t r o r s e l y  barbed whef;eas i n  t h e  o t h e r  two 
s p e c i e s  they are beardless .  The achenes o f  P. c i l i n o d e  are very  
g l o s s y  black h e r e a s  i n  - P. scandens and E. cynvolvulus t h e  achenes a r e  
d u l l .  

TOTAL RANGE: Nfld. t o  Sask., s. t o  N.S., N.E., n .  N J ,  PA, WV, OH,  M I ,  W I ,  and 
M N ,  and i n  uplands t o  NC and TN. 

STATE RANGE: There are post-1960 records  from Portage and Sunmit coun t i e s .  b 
1932'record ex is t s  from Ashtabula County. 

STATE STATUS: 1980-Endangered, 1982-E, 1984-E. 

HABITAT: Dry woods and t h i c k e t s ,  rocky s l o p e s ,  bo rde r s  of  woods, and 
roads ides .  

, HAZARDS: Roadside mowing, c l ea r ing  of  fencerow t h i c k e t s ,  and opening o f  the  
f o r e s t  canopy. 

RECOVERY POTENTIAL: Unknown, b u t  poss ib ly  good. AppareRtly t o l e r a n t  o f  some 
d i s tu rbance .  

INVENTORY GUIDELINES:  Mature flowering and f r u i t i n g  material 'is needed for 
a c c u r a t e  i d e n t i f i c a t i o n  . Avoid o v e r c o l l e c  t ing  . 

COMMENTS: I n  dense shade populat ions are o f t e n  s t e r i l e  and nea r ly  impossible  
t o  i d e n t i f y .  

This  p l a n t  may be m r e  comon than  t h e  r e c o r d s  i n d i c a t e  and should be 
sought  throughout woodlands i n  n o r t h e a s t e r n  Ohio. 

Ferna ld  (1914) d iv ides  t h i s  s p e c i e s  i n t o  two v a r i e t i e s .  
concept ,  Ohio p l a n t s  a r e  the typical v a r i e t y .  The var .  laevigatum 
Fern. is rest r ic ted t o  mountainous areas o f  V i rg in i a  and West 

' V i r g i n i a .  

Under t h i s  

SELECTED REFERENCES: 
Fe rna ld ,  M.L. 1914. The West' V i r g i n i a  v a r i e t y  

Rhodora 49: 210-216. 
o f  Polygonum c i l i n o d e .  

. .  1/84 BKA, JFB 
SP J T  8 0 2 -  - 
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Polygonum ciiinode 

20. P. &ode Micham.’ Perennial, trailing or infrequently t*g. Leaves 
acuminate, cordate-hastate to cordat-gittate; ocreae retrorsely bearded at  base. Fbcemez 
paniculate, terminal or rd la ry .  Calm white, infrequently tinted with pink; sepals not nkg- 
keeled in fruit. Nutlets lustrous, black. JuneSept. In openings and clearings at higher elevations; 
mts. of N.C. Wn., Ga., W.Va.j Bilderdykia cilinodis (Michau) Green&. Flowers frequently 
infected with smut. 
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Ms. Becky Bixby 
FERMCO 
P.O. Box 398704 
Cincinnati, Ohio 45239-8706 

RUST Environment 8: Infrasrrucrure Inc. 
11785 Highway Drive, Suite 100 

Cincinnati, OH 45241 
Tcl. (513) 733-9374 FAX(513) 733-8213 

Regarding : Field Surveys for Slender Finger-grass at the FEMP Site 
Project No. 72740.000 

Dear Ms. Bixby: 

RUST Environment & Infrastructure, Inc. (RUST) has completed field surveys at the Fernald 

Environmental Management Project (FEMP) property in order to determine the presence or 

absence of Slender Finger-grass (Digitaria firifomis), a state endangered species. Under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

regulations (Section 121), FEMP must meet the substantive requirements of the Federal 

Endangered Species Act of 1973, the Ohio Revised Code of 1975, the Ohio Division of Wildlife 

Order of 1976, and the Ohio Endangered Plant Law of 1978. The survey was conducted in 

accordance with our proposal number CP-3205 dated March 24, 1994. 

The grass family is one of the largest in number of genera and species, and, among flowering 

plants, is probably the largest in the number of individuals and one of the most widely 

distributed (Hitchcock, 1971). When identifying a group of related variable grass species, the 

question arises as to whether there are several closely related but distinct species, or a few 

distinct species, each of which shows great variation. As a result, identification of grasses 

depends upon the study of abundant material both in the field and in the herbarium. Brown 

(1979) expressed the frustration of identifying grasses by stating, "To identify grasses with 

Qtiality through reamwork G 
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existing technical manuals requires a fair amount of botanical knowledge, an endless amount of 

patience, and luck. " 

Since grass species are among the most difficult plants to identify in the field, RUST biologists 

reviewed taxonomic descriptions of Slender Finger-grass from several botanical references, and 

carried these descriptions into the field for use as reference material. Upon completion of the 

field surveys, RUST initially identified what they felt was a population of Slender Finger-grass 

growing along the vehicle path to ground water monitoring wells located in the northern 

woodlands at the FEMP property. 

Representative specimens of this population were subsequently sent to the Ohio Department of 

Natural Resources (ODNR) Division of Natural Areas and Preserves for verification as Digitaria 

jiZiformis. Mr. Greg Schneider, a botanist with ODNR, determined that the populations were 

Digitaria ischaemum (Smooth Crabgrass) based on the presence of a winged rachis (the main 

axis of the inflorescence) on the specimens. Since this contradicted the initial identification of 

the specimens, the specimens were also sent to Dr. John Thieret, an expert in grasses from 

Northern Kentucky University, for identification. Dr. Thieret confirmed ODNR's determination 

that the specimens were D. ischaemum based on the non-erect growth, presence of a winged 

rachis, and dark brown mature spikelets. 

Several populations of crabgrass were observed during the surveys conducted in August 1994 

at the FEMP property. Through verification procedures with the ODNR Division of Natural 

Areas and Preserves and Dr. John Thieret, a grass expert from Northern Kentucky University, 

these populations were determined to consist of two separate species of crabgrass, Digitaria 

sanguinalis and Digitaria ischaemum, both of which are common species in Ohio. Although 

marginally suitable habitat (full sun with sandyhterile soils) does exist for Slender Finger-grass 

near the Inactive Flyash Pile, the running track and additional openings in the northern 
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woodlands, Digitaria firifomis was determined not to occur in these areas. 

Should you have any questions or comments regarding any of the information provided in this 

report, please feel free to contact the undersigned. 

Respectfully submitted, 

RUST Environment & Infrastructure, Inc. 

xiu7L a. / ?  
Karen A. Fields 
Staff Biologist 

knf\rblZfm72740. rpt 

Reviewed by: 

& 2. d-- 
Allan M. Hale, Ph.D. 
Senior Ecologist 
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1.0 INTRODUCTION 

Slender Finger-grass (Digitaria fifilifomtis) is a state endangered species of crabgrass. Under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

regulations (Section 121), the Fernald Environmental Management Project (FEMP) must meet 

the substantive requirements of the Federal Endangered Species Act of 1973, the Ohio Revised 

Code of 1975, the Ohio Division of Wildlife Order of 1976, and the Ohio Endangered Plant Law 

of 1978. As such, RUST Environment & Infrastructure, Inc. (RUST) has completed field 

surveys at the FEMP property in order to determine the presence or absence of Slender Finger- 

grass at the property. 

Slender Finger-grass blooms from August through October in Ohio. The preferred habitat of 

Slender Finger-grass is in full sun, in sandy and/or sterile soils. In a 1986 botanical survey of 

the FEMP property conducted by Miami University, this species was reported to occur in the 

riparian habitats at the site. Thus, RUST conducted field surveys for this species in the riparian 

woodlands (along Paddys Run and in the northern woodlands) and in the Inactive Flyash Pile, 

since it represents a habitat with sterile, sandy soils. Surveys for Slender Finger-grass were 

conducted by three biologists from RUST on August 23 and 24, 1994. 

2.0 SURVEY METHODS 

Since grass species are among the most difficult plants to identify in the field and because the 

genus Digifaria in particular is composed of many distinct species all of which have highly 

variable identifying characteristics, each of the team members reviewed several taxonomic 

descriptions of Slender Finger-grass and the identifying characteristics of the species. Examples 

of this information are provided in Appendix I. These descriptions were carried into the field 

1 December 8. 1994 
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for use as reference material in the event that any suspect populations of Slender Finger-grass 

were observed. 

The herbaceous ground cover stratum is the area of concern for this threatened and endangered 

species program; therefore, qualitative "cruise" methods were used to cover the maximum area 

of the facility in the most effective manner. The cruise method used is equivalent to the Point- 

Intercept method for measuring the relative frequency/occurrence of a species (Bonham, 1989). 

Using this technique, Slender Finger-grass was actively searched for by biologists from RUST 

who walked along pre-determined transects that traversed the preferred habitats of the species. 

A total of five distinct habitats were surveyed for the presence of Slender Finger-grass: the pine 

plantations, northern woodlands, riparian areas along Paddys Run, the Inactive Flyash Pile, and 

the open areas surrounding the oval running track (Figure 1). The riparian areas along Paddys 

Run and the northern woodlands were surveyed because Slender Finger-grass was reported to 

occur in these areas in the 1986 Miami University botanical survey of the FEMP property. The 

clearings between the rows of the pine plantations, the Inactive Flyash Pile and the areas near 

the running track were surveyed because these areas all have conditions that closely resemble 

the preferred habitat of the species based on Ohio Department of Natural Resources (ODNR) 

records. 

Thus, on August 23, 1994, 

riparian areas along Paddys 

the northern pine plantation, the northern woodland area, and the 

Run were surveyed for Slender Finger-grass in conjunction with a 

similar survey being conducted for Mountain Bindweed (Polygonum cifinode), a state endangered 

plant species. Along Paddys Run, each bank of the creek was examined, as well as suitable 

habitat adjacent to the creek (Le., openings in the canopy cover adjacent to the creek bed). 

RUST observed one suspected population of Slender Finger-grass growing along the vehicle path 
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to groundwater monitoring wells located in the northern woodland (Figure 1). This population 

consisted of several hundred individuals. No other suspected populations of Slender Finger-grass 

were observed in any of the areas surveyed on this day. A representative sample of this 

suspected population of Slender Finger-grass was photographed and a specimen was collected 

for positive taxonomic identification. 

On August 24, 1994, the Inactive Flyash Pile, the southern pine plantation, the riparian areas 

near the storm sewer outfall ditch, and the running track were surveyed for Slender Finger- 

grass. Suspected populations of Slender Finger-grass were observed in one area of the Inactive 

Flyash Pile and near the running track (Figure 1). Representative specimens were collected 

from each of these populations for positive taxonomic identification. No other suspected 

populations of Slender Finger-grass were observed in any of the areas surveyed. 

Since several specimens from the FEMP property appeared to have the distinguishing 

characteristics of the species, Digitariafilifomis, Ms. Pat Jones with the ODNR Division of 

Natural Areas and Preserves, was contacted by RUST on August 25, 1994 to determine the 

location of voucher specimens of this state endangered species. Ms. Jones indicated that the 

largest voucher collection for D. firifomis could be found in the Ohio State University 

Department of Biological Diversity Herbarium. On August 29, 1994, a representative from 

RUST visited the herbarium curated by Dr. Richard L. Stuckey (Professor Emeritus, Botany, 

Ohio State University), and individually viewed all available D. jilifonnis specimens for later 

comparison with the FEMP samples. Based on these observations, RUST identified three 

different species of Digitaria to be growing at the site including D. serotina, D. sanguinalis, and 

D. jilifomis. 

RUST'S specific taxonomic identification of Digitaria filifomzis followed the morphologic 

kaJrbI2fm72740.rpt . . 
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characteristics of the species as listed in Radford et. al., 1968, which include: culms in small 

tufts; slender and erect growth, 10 to 60 centimeters (cm.) in height; lower sheaths pilose; upper 

sheaths glabrous; blades erect and 5 to 15 cm. long; racemes unequal, erect and in groups of 

1 to 5; spikelets 1.5 to 1.7 millimeters (mm.) long; second glume and sterile lemma pubescent 

with short capitellate hairs; the glume shorter than the spdcelet; and the fertile lemma dark 

brown. All specimens collected from the FEMP property were pressed and mounted for future 

reference. 

Since a state endangered plant species was tentatively identified as occurring at the FEMP 

property, the pressed specimens collected by RUST were sent to the ODNR Division of Natural 

Areas and Preserves for verification. Upon review of these specimens, Mr. Greg Schneider, 

a botanist with ODNR, determined that the specimens labeled as Digitaria filiformis and 

Digitaria serotina were actually Digitaria ischaernum, Smooth Crabgrass. His determination was 

based upon the fact that each of the specimens sent to ODNR had a fascicled rachis (the main 

axis of the inflorescence was winged), and, since D. filiformis is the only species of Digitaria 

that.does not have a winged rachis, Mr. Schneider determined that the specimens were D. 
ischaemum. 

Since ODNR’s identification did not confim RUST’S initial identification, RUST met with 

representatives of FERMCO and the Department of Energy at which time FERMCO and RUST 

suggested that the specimens be sent to a third-party for validation since many of the 

morphologic characteristics used to identify the specimens are highly variable within the genus, 

Digitaria. As a result, the specimens were also sent to Dr. John Thieret, a grass expert from 

Northern Kentucky University, for identification. Dr. Thieret conf i ied  ODNR’s determination 

that the specimens were actually D. ischaernum. Dr. Thieret based his decision on the non-erect 

growth of the specimens, presence of a winged rachis, and the mature spikelets being dark 
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brown in color. 

3.0 RESULTS AND CONCLUSIONS 

Several populations of crabgrass .were observed during the surveys conducted in August, 1994 

at the FEMP property. Through verification procedures with the ODNR Division of Natural 

Areas and Preserves and Dr. John Thieret, a grass expert from Northern Kentucky University, 

these populations were determined to consist of two separate species of crabgrass, Digitaria 

sanguinalis, and Digitaria ischaemurn, both of which are common species in Ohio. Although 

marginally suitable habitat (full sun with sandy/sterile soils) does exist for Slender Finger-grass 

near the Inactive Flyash Pile, the running track and in additional openings in the northern 

woodlands, Digitaria jilifomis was determined not to occur in these areas. 

4.0 REFERENCES 
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D I G I T A R I A  FILIFORMIS (L.)  Koel. 
Slender Finger-grass 

FAMILY: Gramineae (Poaceae). 

HABIT: Herbaceous, e r e c t ,  caespi tose annual, 0.5-10 dm.; 
October. 

f lowering 

A-39 

A U g U S  t- 

SIMILAR SPECIES: Three spec ies  of Digitaria occur i n  Ohio, two of  which 
are very comon. 
cha rac t e r s  and its genera l ly  e r e c t  h a b i t .  This  s p e c i e s  s u p e r f i c i a l l y  
resembles members of Paspalum. 

This spec ies  d i f f e r s  from t h e  o t h e r s  by penduncle 

TOTAL RANGE: FL t o  TX and Mex., n. t o  s. NH, MA, NY, s. M I ,  IT.., and I A .  

STATE RANGE: There is a post-1960 record from Washington County. 
pre-1960 records from Hocking, Jackson, Montgomery, Muskingum, 
Pickaway, and Ross counties.  

There a r e  

STATE STATUS: 1980-Endangered, 1982-E, 1984-E. 

HABITAT: I n  f u l l  sun i n  s te r i le  sandy s o i l s .  

HAZARDS: 

RECOVERY POTENTIAL: Unknown, but  prob l y  good due t o  its weedy na ture .  

Grazing; overshading by woody species as a r e s u l t  o f  succession. 

INVENTORY GUIDELINES: Mature flowering ma te r i a l ,  with underground parts,  is 
needed f o r  i d e n t i f i c a t i o n .  Note dens i ty  of  basal t u f t s .  

COMMENTS: This spec ie s  is  l i k e l y  more common than t h e  records i n d i c a t e ,  
and i n t e n s i v e  searching should f ind  a d d i t i o n a l  l o c a t i o n s .  

SELECTED REFERENCES: 
Henrard, J.T. 1950. Monograph of the genus D i g i t a r i a .  Univers i ta re  

Pers Leiden, Leiden. 999 p. 

Hitcheock, A.S. 1951. Manual of grasses  of t h e  United S t a t e s .  Ed. 
2, rev.  by A. Chase, U.S. Dep. Agr. Mise. Publ. 200. 1051 p. 
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MAXUAL OF THE GRASSES OF THE UNITED STATES 

P 

575 
la Rachis winged or flat-margined, the margin as wide as the central rib; plana annual, 

Rachis bearing scattered long fine hairs (these rarely wanting); spikelets narrow, acumi- 
nate, nearly glabrous. ___I_._________-____-----.-------- 2. D. HORIZONTALIS. 

Rachis not bearing hairs; spikelets elliptic, acute, pubescent. 
~ Plants perennial, stoloniferous __.. ~ ____-___I__-_--- 7. D. LONQIFLOU 

creeping at least at base. 

Plants annufrl. Culms erect or decumbent spreading. - 
Sheaths glabrous; fertile lemma brown. 

Spikelets 2 mm. long, 1 mm. wide, the hairs or most of them capitellate. 

Spikelets 1.5 to 1.7 mm. long, about 0.6 mm. wide, the hairs not capitellate. 
3. D . f S C ! i f i M W .  

Sterile lemma with 5 distinct nerves; spikelets sparingly pubescent, 1.7 mm. long; 

4. D. FLORIDANA. 
Sterile lemma with 3 distinct nerves; spikelets distinct!y.pubescent, 1.5 mm. long, 

fertile lemma light brown; racemes, if more than 2, not digitate. 

fertile lemma dark brown, racemes usually all dgitate. 
5. D. VIOLASCENS. 

Sheaths pilose or villous; fertile lemma pale. 
Spikelets 1.5 to 1.7 mm. long; pedicels terete, glabrous ...._._-___ 6. D. SEROTINA. 
Spikelets 2.5 to 3.5 rnm. long; p d c e l s  angled, scabro us...... 1. D. SANGUINALIS. 

Ib. Rachis wingless or with a very narrow margin (see S k O  D. haiontalis), triangular; 
plants not creeping (except in D. fernnu), annual or perennial. 

Plants annual, decumbent and rooting at base. Spikelets 3 mm.long, glabrousor nearly 

Plants perennial. 

2s. Fertile lemma pale or gray. 

80..................~-.-----..~-~-----.----.------.-.---.-...-......---~~------~.--~-.------ 8. D. SIMPSOXI. 

Spikelets densely or sparsely villous; racemes 5 to 10. 
Spikelets 2.8 to 3.5 mm. long, sparsely to densely villous. ..__.___ 14. D. RUN YO^. 
Spikelets 2 to 2.5 mm. long, rather sparsely wllo us.... .._...__ ~ .__-_I 13. ,. TEXANL 

Spikelets glabrous to obscurely appressed-pubescent on the internerves. racemes 2 to 

First glume broad, hyaline, minute but obvious; spikelets 3.2 mm. long, glabrous. 
15. D. PAUCIFMBA. 

First glume obsolete P. nearly so; spikelets 2.5 to 2.8 mm. long, obscurely to obvi- 

16. L. SUBCALVL 

2b. Fertile lemma dark brown. Plants erect or at lemt not rooting at the decumbent base; 

Second glume and sterile lemma glabrous (see also D. lm'glurnis under D. JiZifonniS). 

Second glume and sterile lemma capikllate-pubescent. 
Spikelets 2 to 2.5 mm. long _ _ _ _  _..__ ._________.. ~ _..__-.__.__________--.---... 10. D. VILLOSA. 
Spikelets 1.5 to 1.7 mm. long. 

Blades folded or involute, flexuo us...............̂.̂....-.....---- 11. D. DOLICAOPBYLLA. 
Blndes flat ......................................---....----..~-.~.--~.--...~~.~.~-....--.~.--.---- 9. D. FILIFOE~IS. 

5, some of them naked at base for 1 to 1.5 cm. 

ously appressed-pubescent. 
Racemes 2 to 4; culms ascending from a curved base; sheaths paC 

Racemes 5 to 10; culms erect; sheaths conspicuously villous. 

Sse-pilose. . 

17. D. ALBICOMA. 

annual or sometimes apparently perennial. 

12. D. GEACILLXML 

- -  1. Digitaria san-lis (L.) Scop. 
CUBGRASS. (Fig. 827.) Plant branch- 
ing and spreading, often purplish, 
rooting at the decumbent base, the 
culms sometimes as much as 1 m. 
long, the flowering shoots ascending; 
sheaths, at least the lower, papillose- 
pilose; blades 5 to  10 mm. wide, pu- 
bescent to scaberulous; racemes few 
to several, 5 to 15 cm. long, rarely 

- longer,_digitate, with usually 1 or 2 
whorls a short distance below; spike- 
lets about 3 mm. long; first glume 
minute but evident; second glume 
about half as long as the spikelet, nar- 

row, ciliate; sterile lemma- strongly - 
nerved, the lateral internerves a p  
pressed-pubescent, the hairs some  
times spreading at maturity (D. jim- 
briata Link); fertile lemms pale. 0 
-Fields, gardens, and waste places, 
a troublesome weed in lawns and cul- 
tivated ground throughout the United 
States at low and medium altitudes, 
more common in the East and South; 
-temperate and tropical regions of the 
world. Native of Europe. A specimen 
with nearly glabrous sheaths and in- 
florescences of 2 racemes collected by 
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(Fig. 829.) Brect or usually soon % 

decumbent-spreading, resembling D. 
sanguinulis but not so coarse or tall; 
foliage glabrous, bluish or purplish;- 
racemes mostly 2 to 6, 4 to  10 cm. 
long, the .rachis with thin wings 
wider than the midrib; spikelets about 
2 mm. long; first glume hyaline, ob- 
scure; second glume and sterile lem- 
ma as long as the dark fertile lemma, 
pubescent with capitellate hairs. 0 
(Syntherisma humijusum ' Rydb.)- 
Waste places, often a troublesome 
weed in l a m .  Quebec to Georgia, 
west to Washington and California; 
introduced from Eurasia. The first 
glume is so thin as to be apparently 
wanting. DIGITARIA ~ s c ~ i m m  var. 
BfISSISSIPPIfiNSIS (Gattinger) Fernald. 
Taller, the racemes mostly 5 to 7, 
often 10 or even 15 cm. long; first 
glume often more easily seen. 0 
-Maryland, Tndiana, Illinois, Vi- 
ginia, Tern - see ,  South Carolina, 
and Georgia. 

spikelet and floret, X 10. (Type.) 4. Digitaria floridlna Hitchc. (Fig. 
830.) Culms tufted, decumbent at 

Tracy in h'fikissippi, said to  be in- base, 20 to 3p cm., tall; foliage gla- 
troduced, .has been erroneously re- brous except 'or a few long hairs 
ferred to Syntherisma barbatum around the ,iouth of the sheath; 
(Willd.) Nash (Digitaria barbatu blades 4 to 7 cm. long, 3 to 6 mm. 
Willd.). wide; racemes 3 or 4, rather distant 

DIGITARIA SANGUINILIS var. CILI- on the axis, 3 to 6 cm. long, the 
ARE (Retz.) Pad. Sterile lemma, rachis wings wider than the midrib; 
pectinateciliate, the stiff cilia 1.5 spikelets 1.5 to 1.7 mm. long, rather 
mm. long. Along railroad, Berks sparingly pubescent; first glume want- 
County, Pa. Waif from Asia. ing; second glume and sterile lemma 

2. Digitaria horizonti3is Willd. about as long aa the light-bronn 
(Fig. 828.) Resembling D. sanguina- fertile lemma. 0 - S a n d y  pine 
Eis, the culms more slender, the woods, Florida (Hernando County). 
racemes mostly subracemose, very The inflorescence resembles that of 
slender,lax, the rachis scarcely winged, D. filijonis, but the rachis is winged; 
bearing scattered long fine spreading. the spikelets are smaller than those 
hairs (these rarely wanting); spike- of D. ischaemum. 
lets narrow, about 2 mm. long; first 5. Digitaria violiscens Link. (Fig. 
glume minute or obsolete; second 831.) Annual or apparently perennial; 
glume half as long as the spikelet. culms numerous in a tuft, spreading 
0 (Syntherim setosum Nash; S. at base, slender, 10 to 40 cm. tall; 
digitutum Hitchc.)-WVaste places, leaves mostly clustered near the base, 
southern and central Florida; ballast, the sheaths glabrous; blades flat, 
Mobile, Ala.; tropical regions of mostly less than 5 cm. long, 3 to 6 

distant, reduced; racemes slender, 2- 

FIOUBI 827.-Dioibria ranouinalw. Plar 
mews of spikelet. and Boret. X 10. North America and South America. mm. wide, the upper culm blade: Kana) 

Schreb. ex Muhl. . .  SMOOTH . .  CR~BGRISS. . -  to 5, . usually . 2 ~. or 3, digitate or some- ~. . .. - -. 

3. Digitaria ischa6rnurn (Schreb.) 

. .  .. . . . . . . . .. , -. .: 
. .  . .  

. .  - ,  ._ ~ 
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F'rowr 828.--DioiCoria Am.wnkali8. Plant. X 1: 
apikelet and floret, X 10. (Nash 996. Fla) 

OFJ01.31 , 
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.amE 829.-Dwdana ischatmum. P.,nt. X 1: s p i k e  
let and Borer. X 10. (.lone: ,761. Vt.) 

three distinct nerves and 1 or 2 
obscure pairs; fertile lemma acute, 
dark brown a t  maturity. 0 Zl 
- O p e n  pineland in sandy soil, Indi- 
ana and Kentucky; Georgia and 
Florida to  Arkansas and Texas; 
tropical America: tropical Asia. 

6. Digitaria ser6tina (\\-ah,.) Michx. 
(Fig. 832.) Creeping, sometimes form- 
ing extensive mats; flowering culms 
ascending or erect, 10 to  30 cm. tall; 
leaves crowded on the creeping culms, 
the blades short; sheaths villous; 
blades 2 to 8 cm. long, 3 to 7 mm. 
wide; racemes usually 3 to 5, slender, 
d t e n  arcuate, 3 to 10 cm. long, the 
rachis nith thin nings \rider than 
the midrib; spikelets pale, about 1.7 
mm. long; first glume wanting; second 
glume about one-third as long as the 
sterile lemma, both finely pubescent; 
fertile lemma pale. 0 -Pastures 
and waste places, Coastal Plain, 
Pennsylvania to Florida and Louisi- 
ana; Philadelphia_(balllat) ;-Cuba. 

Fxanai 83O.--Dim'tana Pmidom. Plant X 1: spike 
let and fertile Eoret. X 10. (TA.) 

7. Digitaria longifl6ra I" 3tz.j Pen.  
(Fig. 833.) Stoloniferous, culms as- 
cending, 20 to 40 cm. tall, glabrous; 
sheaths glabrous; ligule membrana- 
ceous, l mm. long; blades l to 4 
cm. long, 3 to 5 mm. wide, flat, gla- 
brous; racemes 2 to 4, 3 to 8 cm. 
long, usually curved, the rachis flat, 
0.5 to 0.8 mm. wide; spikelets 1.5 
mm. long, elliptic, minutely pubes- 
cent. 2 -Ditches and sandy 
ground, southern Florida; tropical 
regions of the Old World; introduced 
in the American Tropics. 

8. Digitaria simpdni (Vasey) Fer- 
nald. (Fig. 834.) Resembling D. 
sanguinalis in habit; sheaths papillose- 
pilose, those of the innovations com- 
pressed-keeled; blades not more than 
6 mm. wide, softly pilose; racemes 4 
to 8, ascending, pale, 8 to 12 cm. 
long, the triangular rachis narrowly 
margined; spikelets about 3 mm. 
long; first glume hyaline, obsolete or 
nearly so; second glume and sterile 
lemma finely 7- to %nerved, glabrous 

FIannr 831.-Dim'lariO n'dascrnr. Pa: 
views of spikelet. and floret. X 10. 
Ala.) 

0. very obscurely pubescc 
exceeding the pale, slightl: 
fertile lemma. 0 -Sz 
Florida, rare; Isla de Pir 

9. Digitaria filif6rmis 
(Fig. 835, A . )  Culms in s 
slender, usually erect, 10 
tall, rarely taller, those of 
unequal; lower sheaths 
upper mostly glabrous; bl 
usually 5 to 15 cm. long 
more robust plants!, 1 
wide; racemes mostly 1 to 
erect or ascending, mostl: 
10 cm. long, somewhat C. 
fascicled; spikelets 1.5 tl 
long; first glume wanti; 
glume and sterile lemma 
with short capitellate h: 
times nearly glabrous, 
shorter than the spikelet: 
ma dark brown, slightly 
0 -Sandy fields and 
ground, h'ew Hampshiri 
and Oklahoma, south 1 

Texas, and Mexico. A 
. .  
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or very obscurely pubescent, barely 
exceeding the pale cliglltly apiculate 
fertile lemma. 0 - S a n d y  fields, 
Florida, rare; Isla de Pinos, Cuba. 

9. Digitaria filif6rmis (L.) Koel. 
(Fig. 835, A.) Culms in small tufts, 
slender, usually erect, 10 to 60 cm. 
tall, rarely taller, those of a tuit very 
unequal; lower sheaths pilose, the 
upper mostly glabrous; blades erect, 
usually 5 to 15 cm. long (longer in 
more robust plants), 1 to 4 mm. 
wide; racemes mostly 1 to 5, unequal, 
erect or ascending, mostly less than 
10 cm. long, somewhat distant, not 
fascicled; spikelets 1.5 to 1.i mm. 
long; first glume wanting; second 
glume and sterile lemma pubescent 
with short capi tehte  hairs, some- 
times nearly glabrous, the glume 
shorter than the spikelet: fertile lem- 
ma dark brown, slightly apiculate. 
0 -Sandy fields and sterile open 
ground, New Hampshire to Iowa 
and Oklahoma, south to Florida, 
Texas, and Mexico. A form with 
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fro on^ 833.-Digifario iongipora. Plant. X H. Stolon and panicle. X 1; spikelet and floret, X 10. (Silveus 
4405. Fla.) 

glabrous spikelets from Manchester, 
N. H., has been described as D. 
laevighmis Fernald (835, B.). 

10. Digitaria vill6sa (Walt.) Pers. 
(Fig. 83G.) Perennial a t  least in the 
Southern States, in large tufts, pur- 
plish a t  base; culms 0.75 to 1.5 m. 
tall, rarely branching; sheaths, a t  
least the lower, grayish villous, some- 
times sparsely so; blades elongate, 
3 to 6 mm. wide, often flexuous, from 
softly pilose to nearly glabrous; 
racemes 2 to i, narrowly ascending, 
rarely somewhat spreading, very slen- 
der, usually 15 to 25 cm. long, rather 
distant, often ,naked, a t  base, some- 
times interrupted; spikelets 2 to 2.5 
mm. long, usually densely pubescent 
with soft capitellate hairs, the hairs 
longer than in -D. filijmmis, and some- 

times only obscurely capitellate, the 
spikelets otherwise very like those of 
D. filifmmis. ?1 - S a n d y  fields and 
woods, Maryland to Missouri, south 
to Florida and Texas; Cuba, Mexico. 
This species and D. filijmmis seem 
to intergrade to some extent. Plants 
from peninsular Florida with less 
strongly pubescent sheaths, 2 t o  4 
elongate racemes, and spikelets with 
longer hairs have been distinguished 
as D. leucocoma (Nash) Urban. 

11. Digitaria dolichophflla Hem. 
(Fig. 837.) Slender wiry perennial, 
50 to 115 cm. tali; blades elongate, 
folded or involute, flexuous, about 
1 mm. wide; racemes mostly 1 to 
3, erect, 5 to 20 cm. long, usually 
10 to 20 cm., very slender, loosely 

. flowered; spikelets about 1.5 mm. 

long, the capitellate hairs rath 
stiB and appressed; fruit dark brow 
2 (Has been confused with . 
panicea (Swartz) Urban.)-Moist pi: 
barrens and open ground, southe 
Florida; Cuba, Puerto Rico. ' 

12. Digitaria g r a c w a  (ScribI 
Fernald. (Fig. 838.) Perennial 
dense tufts; culms 60 to  100 cm. t2 
erect; lower sheaths appressed-villol 
blades elongate, 1 t o  2 mm. w i c  
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long, sterile lemina 1-3 nerved, glaucous, obtuse, 3-1 mm long; fertile lemma and palea 
nerveless or faintly nerved, papillose, obtuse, 3 4  mm long. Grain dark red, broadly ellipsoid, 
2.8 mni long. (n=GO, SOj Aug.-Oct. Lon woods, roadsides and fields; pied. and cp. [Va., Ga., 
Fla., Ala., hfiss., Tenn.,.Ky.] Includes P .  di f furme Le Con&; P. poridonum var. glabrahni  
Engelm. 

75. DIGITARIA IIeister CRAB GRASS 
;\nnuals; internodes glabrous. Leaves cauline; blade margins cartilaginous, scaberulous; 

sheath margins usually scarious; ligules membranous. facemes racemose, ascending; rachis 
usually tvingetl, scaberulous. Spikelets pl:ino-convex, ellipsoid, acute. First glume usually absent, 
2nd glume villous on nerves and margins, acute, sterile l e m m  5-7 nerved, acute; iertile lemma 
and palea nerveles:, cartilaginous, glabrous, acute; fertile lemma mzrgins flat , hyaline. Grain 
whitish to brownish, ellipsoid. Thesc plants tve our worst field and garden weeds. 

Rachis trigonous. not distinctly winged 1. D. filijornrts. 
Rachis not trigonous. distinctly winged. 

...................................................... 
Sheath glabrous ......................................................................... 
Sheath pubescent. 

Spikelets 2.8-3.2 rnrn long .................... .................................................. 3. D. Sangulnalis. 
Spikelets 1.5-1.8 mrn long ........................ ....................................................... 4. D. s e m i n a .  

I ,  D. filifnrnlis (I,.) Koeler. Cesl)it,ose :iiinu:il; culms 3-12 tlni t d l ,  nodes glabrous. 
Blades to 15 cm long, 2 4  mm wide, papillose-hirsute and scaberulous above, glabrous or 
occasionally pilore to  hirsute beneath; sheaths papillose-hirsute; ligules erose to lacerate, 0.5-1 
mm long. h c e m e s  2-7. ascending, 3-12 cm long; rachis trigonous, wingless, scaberulous. Spike- 
lets 1.S-2.5 mm long; pedicels scabcrulow, 0.5-3 mm lo. Second glume :+nerved, 1.2-1.5 rnni 
long, sterile lemma margir, ciliate, 1.6-2 mm long; ferLr.a lemma and palea purple, papillose 
lined, 1.Sz mm long. Ciain 1-12 m m  long. (n = 1s) Sept.-Oct. Santly fields, ro:idsides. 

Spikelets 1.8-2 mm long; plant 3-5.3 tlm tnll. Scattered througli- 
out. lV:t., G:i., Fh., .U:L., Miss., Tenn., 6y. l  Syntherisrna fdijorme (I,.) Xdi -S .  

Spikelets 2-25 mm long; plnnt frequently mort: 
th:iii 1 m tall. Pied. and cli. [Va., Ga., Fh., Ala., hliss.. :nn.l Synfher isnia  rillosurn\Valter-S. 

Cespitose to derumbent : i ~ i n i ~ : i I ;  

culms 15-15 dm tall, nodes glabrous. Blades to 14 cm long, 2-7 mm wide, glabrous on both 
surfaces or sparsely pilose; sheaths glabrous; ligules 1-2.5 mm long. Racemes 2-6, ascending, 
2-9 cm long; rachis wing scaberulous, 1 mm wide. Spikelets 1.5-2.2 mm long, in groups Qf 2 or 
3; pedicels minutely scaberulous angled, 0.5-2 nun long. Second glume usually 3-nerved, 1.S-2.2 
mm long; sterile lemma slightly villous, 1.8-2.2 mm long; fertile lemma and palea purple, 
ppillose lined, 1.6-2.3 mm long. Grain 12-1.4 mm long. (n = IS). 

2a. var. isclraemum. Spikelets 1.8-2.2 mm long. July-Oct. Fields and laivns; 
throughout. [\:a., Ga., .U:I., Niss., Tenn., Icy., \V.i7a.l Synfherisma ischaerrlunt (Schreber) Sd) 
4. 

2b. var. violascens (Link) Radford. Spikleets ea. 1.3 mm long. Sept.-Oct. S d !  
\vootls and roadsides; cp. [Ga., Fla., .%h., Miss., I.iy.1 D. ciolascens Link-G. 

3. D. sanguinaiis (L.) Scopob.* Cespitose, mat-forming annual freely rooting nt 
the lower nodes; culms 2-7 dm t d ,  lower nodes pilose, upper.glabrous. Blades to 16 cm long, 
1-16 mm wide, pubescent or  puberulent above, scaberulous beneath, occasionally papillose- 
hirsute b a d l y ;  sheaths papillose-hirsute; ligules erose, 2-3 mm long. h c e m e s  3-9, ascending. 
2-16 cm long; rachis tving 0.8-1 mm wide, scaberulous. Spikelets 2.S-3.2 mm long, in 3 or 
rows; pedicels scaberulous angled, 0.5-2 mm long. First glume triangular, glabrous, acute, 
0.5 mmlong,.2nd glume &nerved, 2.83.2 mm long; sterile lemma margins villous, 2.5-3.2 ninl 
long; fertile lemma and palea purplish, pnpillose lined,-2.83.2 mm long. Grain 2-1.2 mm long. 
(n = 18, 24, 2j) July-Oct. Fields, roadsides and waste places; t.hroughollt. lV:i., GI., Fh., . i h . s  
3Iiss., Icy., W.Va.] Synlhetisma sanguinale  (L.) D u l a c . 4 .  

la. v:ir. filiformis.' 

lb. v:ir. villosa (Walter) Fernald. 

2. D. isclraernunl (Schreber) Schreber e s  Jluhl. 

. . .  ! ' . ' t: 
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4. D. serotina (\VdterJ J 
td, nodes appressed pubescent. B1 
sheaths villous; ligules 1-1.5 mm 
scaberulous, 0.8 mm wide. Spikelet 
mm long. Second glume absent or a 
villous, 1.5-1.S mm long; fertile Ier 
Ion:. Oct. Sandy \voodlands. rarc: 
J1iss.l .\'yntheristnn serolilrllnz \valt 

7 6 .  BR: 
1. U. platyphylla (Grisebs 

nodes; culms 3-G dm tall, nodes a~itl 

5-14 mm wide, glabrous 011 Loth su: 
papillose-pilose, nixgins  ciliate; ligi 
:iscerrding, 4-X cni long; r:ichis irin 
spikelet. Spikelets ovoid, not pla~io 
setose. 0.5-1 mni long. First glume f 3  

2nd glume and sterile lemma 7-ne 
sterile palea scarious; fertile lemma 
long. Grain yello\vish, broadly ellip: 
CO., N.C., Dmufort, Dillon, Itichlaz 

75 .  ASOK 
Rhizomatous perennials usua 

low cnulinc; bl:ides glabrou. n bot11 
glabrous, margins glabrous; rlgules : 
jugate; rachis trigonous, wingless, c 
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long; rachis wing mberulous, 1 mm wide. Spikelets orbicular, 2.5-3 mm broad, in 2 rows; 
pedicels scaberuloua, 1-1.5 mm long. Second glume %nerved, ghbrous, 2.5-3 mm long, sterile 
lemma Snerved, glabrous, 2.33 mm long; fertile lemma and pdea nerveless, slightly papillose, 
2.53 mm long. Grain yellowish, suborbicular, 2 mm broad. (n =20) June-hug. Fields, mmdows 
and rondsides; throughout. [SE.] Includes P. lonqipilrcm Nnsh. P. circulnre Kash-S; P. h e w  
var. cir&re (Nash) Fernald-F. 

14. P. praecox Walter. Erect perennial from short rhizomes; culms Q dni tall, 
nodes and internodes glabrous. Blndes to 20 cm long, 1 . 5 4  mm .side, glabrous or villous on both 
surfaces,oc~ionallypilose basally nbove; sheaths glabrous, villous or sliarsely ~i:ipillose above, 
margins smooth; ligules 2-2.5 mm long. Rwemes 3-5, racemose, ascending, 2'4 rm long; rachis 
wing scnberulous, 1-1.2 rnm wide. Spikelets broadly obovoid to suborbicular, flattish, 2.2-3.2 
mm long, in 4 rows, 2 rows rudimentnry; Fedicels scdxrulous angled, 0.1-1 mm long. Secunti 
glume nnd sterile lemma %nerved, yellowish green, rmrgins scarious, obtuse, 5.1-3.2 mm long; 
fertile 1emm:i and palm nerveless, pnpillose, obtuse, 2.2-3.2 mm long. Grain brownish, bro:itlly 
ellipsoid, flat, 2 mm long. (n = 10,20) Snvnnnahs nnd low pinelands; cp. 

Sheaths and blades glabrous or sparsely papillose. AInyJuly. 
[V:i., Gn., Fin., Ala., Miss.]. 

Sheaths :inti bl:ides villous or hirsute. 
June-Oct. Savannahs and low pinelands; cp. [Vn., Gn., Fh., Ah., XIiss., Tenn., Ky.] P.lenfiferuar 
L a m . 4 .  

Coarse perennial from stout rhizome; culms 5-15 dm 
tall, nodes nnd internodes glabrous. Blades to 40 cm long, 1-15 mm wide, ghbrous on both 
surfaces; sheaths glabrous. occneionally pubescent npiully, margins glabrous; ligules mem- 
branous, 1-2 mm long. Racemes 2-7, racemose, ascending, 7 cm long; rachis scaberulous. 
1-2 mm wide. Spikelets suborbici h r  or broadly ellipsoid, M mm long, in 4 rows or by nbortion 
3 or 2; pedicels scaberuloua, 1-2 mm long. Second glume 57 nerved, glaucous, obtuse, 3 4  mm 

, 

14a. v:ir. praecox. 

14b. var. curtisinnum (Steudel) \'my. 

15. P. floridanum hlichaux. 

Dipitario .onguinolis Dipitsrim litifomis . 
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5. Culms submersed or floating or prostrate on wet soil and rooting 
at  nodes, short or as much as 1 m long; ligule and auricles 1-3 (5) 
mm long; sheaths of floating branches inflated, glabrous or hairy; 
blades usually not more than 1 cm wide and 10 cm long but 
sometimes considerably wider and longer; annual. Paspalurn flui- 
tans (Ell.) Kunth 

Four counties along the Ohio River; panicle 1-1.5 dm long, of 
many bladelike branches that are wider than the 2 rows of attached 
spikelets; spikelets about 1.8 mm long, minutely hairy; first glume 
absent, the second as long as the spikelet; August-October. 

5. Growing in dry or moist open places, not in water or very wet 
soil; culms ascending or rarely erect, or ascending from a decumbent 
base, sometimes prostrate, sometimes rooting a t  lower nodes. 

6. Perennial, not weedy; culms short to moderately tall, much 
branched, leafy, ascending from a knotty decumbent base, the 
base often with feltlike pubescence; internodes short, the lower 
often 2-3 cm long, the upper somewhat longer; whole plant often 
a rather large bunch; lower sheaths often pubescent; blades 2-6 
mm wide, mostly less than 1 dm long, the bases often asymmetric; 
ligule and vertical auricles 1-1.5 mm long, usually higher on one 
side than on .the other and extending horizontally farther on 
one side than on the other. Leptoloma cognatum (Schult.) 
Chase, fall witchgrass. 

Open sandy soil, dry fields; 8 northern and 6 south-central 
counties; panicle diffuse, one-third the height of the plant or 
more, a t  maturity breaking away as a tumbleweed: spikelets 2.5- 
3 mm long, narrow, solitary at ends of capillary branchlets, each 
with 1 perfect floret and an additional lemr 1; sterile lemma 
and second glume minu+Ay hairy, the first glulll2 absent or very 
small; hyaline margins of lemma of perfect floret enclosing the 
palea; July-October. 

6. Annual, weedy; culms spreading or ascending from a decumbent 
base, sometimes, especially when crowded, erect or nearly so, 
sometimes prostrate, usually rooting at  lower -des; internodes 
several to many, usually short; foliage often tinged with blue or 
purple; sheaths loose or inflated, mostly shorter than internodes, 
with pale longitudinal lines (visible when sheath is removed and 
held to light); blades 2-8 (10) mm wide, often with pale or purple 
edge; ligule 1-3 mm long. Species of Digitaria, crabgrass. 

Waste places, lawns, cultivated fields, and gardens; general 
and abundant; inflorescence a panicle of spikelike racemes clus- 
tered at or near summit of peduncle, sometimes all or most of 
them in one or two whorls; spikelets 2-3 mm long, each with 1 
perfect floret and an additional lemma; first glume minute or 
sometimes absent. 

7. Nodes, sheaths, and blades more or less hairy, the hairs, at 
least some of them, papilla-based; blades 4-8 (10) mm wide, 
4-15 cm long; culms sometimes to 1 m long, especially when 
prostrate, but often much shorter. Digitaria sanguinalis 
(L.) Scop., crabgrass. 

Second glume half as long as the pale or green lemma; 
first glume minute; June-frost. 

7. Plants glabrous or with a few straggling hairs, (he hairs not 
papilla-based; blades 2-4 (6) mm wide, 2-10 cm long; culms 
usually short. Digitaria ischern urn (L.) Scop., smooth 
crabgrass. 

Second glume as long as the dark lerima: first glume 
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7.  Blades 1-4 mm wide, sometimes pubescent near base; ligule 

slender -to very slender, short to moderately td l ,  in small 
sometimes branched at  base or lower nodes, usually erect. 

Sandy o r  sterile open ground; 9 counties, mostly southern; 
inflorescence of 1 to several spikelike raeemes attached along 
a rachis, not fascicled; spikelets 1.5-2 mm long, with 1 perfect 
floret plus an additional lemma, often in 3’s on the axis of 
the raceme; first glume absent; second glume and slightly longer 
sterile lemma short-pubescent; fertile lemma and palea dark, 
elliptic; hyaline margins of lemma overlapping the palea; Au- 
gust-October. 

7.  Blades 3-10 mm wide; ligule 1-3 mm long, either laciniate- 
toothed, the teeth ending in hairs, OR entire and often brown. 

8. Blades acuminate to aristate a t  tip; ligule 1-2 mm long, 
laciniate-toothed, the teeth ending in hairs; sheaths papillose- 
pubescent, often sparsely so, the hairs slender and sometimes 
deciduous, the small papillae remaining; culms short to tall, 
erect or sometimes bent and branched below; foliage and 
panicle usually red or purple; annual. Leptochloa filifor- 
mis (Lam.) Beauv., red sprangletop. 

panicle half the height of the piani,-lance-ovoid, of many 
spikelike branches attached along the rachis; spikelets small, 
fer- flowered; lemma 1-1.5 mm long, pubescent on nerves; 
JL, -October. 

H 

I and blades glabrous pubescent on surface and margin, 

4. Culms without cormlike basesf pl&ts glabrous or more or less pu- 
bescent but without velvety or papillose pubescence. 

5. Blades prow-shaped a t  tip, the tip often so slender that its shape 
may not be noticeable without magnification; blades 1-3 (4) mm 
wide; perennial. 

6. Basal tufts present; culms usually slender, short to moderately 
tall, pubescent or puberulent, sometimes only below the nodes 
and below the panicle; sheaths, a t  least the lower ones, pubescent 
or puberulent; blades pubescent, puberulent or glabrous, some- 
times folded or rolled in drying; ligule 0.5-2 mm long, truncate. 
Koeleria cristata (L.) Pers., junegrass. 

Koelaria cristata is an illegitimate name. Names used by 
authors in recent years have included K.  macran tba (Ledeb.) 
Schultes, K. nitida Nutt., and H. pyramidata (Lam.) Beauv. 

Dry prairies, open woods, sandy soil; 3 counties along western 
Lake Erie and Greene County; panicle shining, narrow and spike- 
like, silvery green, the- rachis pubescent; spikelets 4-5 mm long; 
June- August. 

6. Culms in small tufts, mostly short and slender, erect or bent a t  
base; ?’ants glabrous; blades sometimes rolled, the tips slender; 
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98 GRAMINEAE 

- 78.- D I G I T m .  Heist. Crab.grass. Spikelee I-fid, single or in clusters of 2 or 3 
on unequal pedicels on one side of an elongate rachis; first dume rriinute or-lacking; 
second glume a third to fully as long as the spikelet, conspicuously 5-7-nerved: fertile 
lemma cartilaginous with hyaline margins, acute, often shining, usually faintly marked 
with longitudinal rows of minute pits; ours annual, branched from the base, with 
few-several terminal, digitate or approximate, spike-like, one-sided racemes. (SIX- 
rherismo.) (B&B 1. 203.) . ,  

Culms rooting u the lower nodes: rachis 0.5-1 mm, wide. broadly winged, the winw as wide 

Second glume a third to half as long as the white to stnmineour or pale brown fenile lemma. 
as or wider than the central rib. 

Spikeleu 2 . 6 3  mm: pedicels viquctrour scabrous. .................................. . I .  D. ronguinnlis. 
Spikeleu 12-1.7 mm: pedicels terete. glabrous. ........................................ .2. D. srrotino..' 

W n d  glume three-founhs to fully as long as the dark brown or purple-black fenfie lemma. 
Second glume as long as the spikelet: hairs of  the spikelet upitcllatc. .................. . 3 .  D. Ischarmum. 

Culms erect or ascending: rachis slender. triquetrous. very narrowly winged. .................. .J. D. /Xform;s 
Second glume thm-founhs as long as the spikelet: hairs not capitellate. ................. .4 .  D. ciolmccns. 

1. Digitaria sanguinalis (L.) Scop. Decumbent or  prostrate. much branched, rooting at the 
nodes. usually 3-6 dm; blades 4-10 cm x 5-10 mm, pilose; racemes.3-6 in each of 1-3 whorls. 
5-15 cm; rachis 1 mm wide, broadly winged, scabrous on the margins; pedicels triquetrous. scabrous; 
spikelets 2.4-3 mm: first glume minute. often deciduous, the second half as long as the spikelet: sterile 
lemma usually scabrous on the 5 strong nerves; fertile lemma greenish-brown. Native of Europe, now 
cosmopolitan and established as a weed of fields, gardens, lawns, and waste ground throughout 
the US. 

Much like No. 1 ; Ivs densely pilose; racemes, 2-6. slender. 
often curved. 4-8 .Em;, pedicels terete, glabrous: spikelets' 1.5-1.7 mm. villous with mnute  crooked 
hairs; first glume lacking, the second a third to  half as long as the spikelet; sterile lemma 5-nerved: 
fertile lemma stramineous to nearly white, o r  brown-tinged. Waste ground; coastal plain from Fla. 
and La. (and,Cuba) to se. Va.. and rarely adventive northward. 

Mu-\  like No. 1; Ivs glabrous; racemes 2-5 (8), 4-10 
(IS) cm; spikelets elliptic or somewhat obovatt 7-2.1 mm. often purple; first glume, lacking or 
minute and hyal;.re; second glume and sterile lemma equal and about as long as the spikelet. both - pubescent oh subtomentose with capjtcllate hairs. especially in stripes between the nerves: fertile 
I - h n a  purple-black. Native of Eurasia, now established as a weed over much of the U.S., and 
throughout our  range, but less abundant than No. 1. (D. hurnifuso.) 

4. Digitaria violascens Link. Distinguished from No. 3 by the somewhat smaller (ca 1.5 mmi. less 
pubescent spikelets, the h a m  not capitellate. Pantropical. extending into our  range in Ky. and s. Ind. 

5. Digitaria Bliformis (L.) Koelcr. Branched f- m the base, 3-10 dm. erect o r  ascending; lower 
sheaths usually 5 pilose, the up er sparsely so ,i glabrous; racemes 2-6, erect or ascending, often 
distinctly separated at  base; racks triquetrous. narrowly winged; spikelets in pa in  or threes. well 
separated and scarccly overlapping; first glume lacking. the sccond three-fifths to  fourdfths as long 
as the spikelet, usually ubescent and erose-ciliate with capitellate hairs; fertile lemma brown Or 
dark purple. Fields anfopen  ground, often a troublesome weed southward. Forms with glabrous 
spikelets occur in both vars. (D. fucuigfuntis). 

uor. fihfurntis. Culms 5-10 dm.: upper sheaths glabrous. the lower glabrous to sparsely pilose; 
spikelets 1.7-2.2 mm. N.H. to Mich. and Kans.. s..to Fla. and Mex. 

uur. uilfosu (Walt.) Fern. Culms 8-15 dm; upper sheaths glabrous o r  pilose, the lower densely 
pilose; racemes mostly 10-15 cm; spikelets 2-2.6 mm. Coastal plain from Va. to Fla. and Tex.. and 
n. in the interior to  Ill. (D. uif/osu.) 

79. LEPTOLOMA Chase. Fall witch-grass. Spikelets fusiform, I-fld, solitary on 
long slender pedicels; first glume minute or obsolete; second glume nearly as long as 
the spikelet, strongly 5-7-nerved; fertile lemma minutely rugulose, cartilaginous, with 
hyaline margins; perennial, often in large bunches, the culms & decumbent at base; 
panicle very diffuse, eventually breaking away from the culm and rolling before the 
wind. (B&B I, 204.) 

1. Leptoloma coognaturn (Schult.) Chase. Culms tufted. 4-7 dm; lower. sheaths villpus 10 
apillose-hirsute; blades 5-8 cm, narrow; panicle often a thtrd to half the height of the plant. d l tTdY 

&anched:purplish, villous in the axils; pedicels 1 4  cm, 3-angled. scabrous; s ikelets acute. 2.5-3 
m, subglabrous on the sccond glume and sterile lemma. Dry. especially sanfy soil; s. Mich and 
Minn. to Va., Fla.. Neb.. A r k  and n. Mex.. and a t  scattered stations ne. to N.H. 

2. Digitaria serotina (Walt.) Mich. 

3. Digitaria Ischae!nv (Schreb.) Muhl. 

callus below the second glume, tl 
glume and sterile lemma subequ-- 
lemma indurate. finely rugulose, H 
branched from the base, with terr 
@&E I, 204.) 

1. Eriochloa contracta Hitchc. Cu 
flat, 4-7 mm wide. hairy; panicle 10-15 
several. overlapping, 1-2 cm. the raci 
purple-margined; spikelets lance-ovoid. . 
aristate. appressed-villous; fertile lemm 
and A r k .  also intr. in Mo., s. 111. and 

81. AXONOPUS Beauv. Sp:. 
winged rachis, forming a slende 
equaling the sterile lemma; fertilr 
inrolled margins, its back turned 
long, terminal (or also axillary), t 
other racemes below the summit 

1. Axonopus furcatus (Fluegge) 1 
compressed, +E dm; lvs to IO mm *. 
below. often with another from the u 
the sterile lemma obscure, the. othe: 
2.5-3 mm. Damp or wet soil of thc 
Md. (Anarrrophus /.) 

82. PASPALUhi L. Spikelc 
plano-convex or sc :what bict 
2-rowed or 4-rowed. usually spii 
rachis; first glume usually nom 
lemma of about equal length, : 
smooth or minutely papillose, ii 
nial (except P. Bosciunum). us: 
soft lvs and a ten-' a1 infl of 

.additional racemes on axillary 

Rachis of the racemes broad, foliaceous 
them. 

Racemu numerous, usually 20-50; spi- 
Racemes normally 2-5: spikelets 1.7-2 

Rachis of the racemes narrow or winglol 
Ilrctmn regularly 2. approximate or 1: 
Raccmcs I and terminal. or 2-several ; 

-mu loosely fld. the spikeleu in : 
tl of a pair barely reaching the 

R w m c s  spike-tikc. with numerous. 
Spikeleu long-villous, especially a 

Racemes 3-6: spikeleu 2.9-3.8 
Raccmes 8-30: spikelets 2.2-2.; 

Spikeleu glabrous or minutely ha 
Fertile lemma dark brown at li 
Fenile lemma stramineous or r 

Sterile lemma S-7-newcd. tt 
submarginal. or the Icm: 

Spikeleu solitary. ....... 
Spikeleu all or mostly pai: 

Spikcleu 3.8-4.3 mm: r 
Spikeleu 2.8-3. I mm; f 

Sterile lemma 3-nerved. the 

Spikeleu flattened on bot: 

R ~ a m e r  5-10: spikelet 

of the midnerve. 

- - - -_ _ _  --Spikeleu -plano-convex.. c- 

::. 




