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MTNF Indiana Bat Survey Strategy 1997-2004 
 
1980 -2004        Periodic population surveys at Indiana bat hibernacula and at gray bat 

summer and winter caves in cooperation with MDC. 
 
1997 & 1998      Started surveying MTNF lands near FLW (near where reproductively 

active females had been previously caught).   
Also surveyed near Indiana bat hibernacula on MTNF (i.e. White’s 
Creek Cave). 
Set up mist nets over ponds, road ruts, intermittent streams, and road 
clearings near ponds. 
Anabats or other acoustic devices set up with/near mist net locations to 
test comparison between the 2 methods. 
 
Harp trapped at hibernacula entrances in fall to gain understanding of 
swarming activity and cave preferences. 
 
Installed temperature and humidity monitors at both MTNF hibernacula.  
Data indicated both caves are warmer than ideal temperatures for 
Indiana bat during winter months. 

 
1999                  Added surveying of various areas around Forest to obtain information 

on summer roosting and foraging habitat for all forest bats, including 
Indiana bat to contribute to range-wide understanding of habitat use. 
 
Programmatic Biological Opinion issued with RPM/TC related to Indiana 
bat hibernacula, maternity colonies, capture sites of reproductively 
active females, and foraging areas.  
 

2000                  Began targeting specific projects where bat habitat might be affected 
 (i.e. oak mortality areas – oak health EIS) 

 
2001                  Began long-term study of forest bats in Pineknot Project Area (pine  

woodland restoration) to gather baseline bat data prior to activities 
(surveys continued in 2002). 
Continued oak health surveys, and survey of areas of HRCC near 
hibernacula & reproductively active female capture locations. 

 
2002                  Added surveys of other project areas as a way to stratify the Forest and 

get information from all units on habitat use by other forest bats, as well 
as occurrence and habitat use of Indiana bat.  
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2003-2004          Continued survey of project areas to get information from across the 
Forest. 

 
2003                   Capture of pregnant female on Potosi/Fredericktown District triggered 

identification of AOI and implementation of RPM/TC related to capture 
site of reproductively active female.  Radio not attached due to risk to 
small female in advanced state of pregnancy. 

 
2004                  Tracking of 2 pregnant females from COE land to roost tree on MTNF  

lands results in identification of maternity roost tree on Poplar Bluff 
District, and triggers implementation of RPM/TC related to identification 
of maternity colony site.  Possible reevaluation of future MTNF survey 
strategy. 

 
2005                  Gather pre-treatment data on possible sites for management effects 

study in cooperation with North Central Research Station, MDC, and 
FWS.  Increase use of acoustic surveys as a method of narrowing mist-
net surveys.  Attempt radio-tracking of bats from hibernacula in spring. 

 
 
 

 
MTNF Survey Strategy Rationale 

 
 
1980 -2004 
 
The Mark Twain National Forest has cooperated with Missouri Department of 
Conservation since the early 1980’s to survey hibernating populations of Indiana bats in 
MTNF caves.  Despite consistently low numbers of Indiana bats at each of the four 
known hibernacula on National Forest lands, we will continue to survey these caves on a 
schedule determined jointly by MTNF and MDC bat specialists.   
 
 
1997 & 1998 
 
During preparation of the programmatic Biological Assessment for continued 
implementation of the Forest Plan, and evaluation of existing data on summer habitat 
use by Indiana bats, MTNF determined that additional survey information was needed to 
get a good picture of Indiana bat summer habitat use on MTNF lands.  In cooperation 
with researchers at North Central Research Station, we decided to start survey efforts in 
areas where it seemed likely that Indiana bats would be caught (i.e. near known 
hibernacula and near other locations where reproductively active females had previously 
been caught).  In addition, some work was done at cave entrances during the fall to 
understand their function as swarming habitat. 
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1999 
 
After reviewing data gained by 1997-1998 surveys, MTNF, in cooperation with NCRS, 
decided to expand efforts to additional areas of the Forest and include other forest bats 
as part of the survey effort.  While much has been done over the past decade to 
understand Indiana bat habitat use, little is known about most other forest bat species. 
 
 
2000-2003 
 
Starting in 2000, we increased survey efforts by targeting specific project areas across 
the Forest (a) where potential impacts to Indiana bat were occurring (i.e. oak mortality 
areas) and (b) as a useful way to stratify the Forest, schedule surveys, and ensure that 
the whole Forest would be surveyed in the long-term.   
 
In addition, MTNF started a long-term study of forest bat habitat use in the Pineknot 
Project Area, gathering pre-treatment data. 
 
 
2003 – 2004 
 
Capture of a pregnant female at Silver Mines in 2003, the discovery of a maternity 
colony at Poplar Bluff, and capture of several males and an additional female at 
Salem/Potosi/Fredericktown caused us to reevaluate MTNF’s short and long-term 
survey strategy.  The following letter from Forest Supervisor Ronnie Raum to the USDI 
Fish and Wildlife Service, Missouri Department of Conservation, and North Central 
Research Station describes the rationale for this shift in strategy. 
 
 

File Code: 2600/2610 
Date: February 15, 2005 

  
Mr. Charles Scott 
U.S. Fish and Wildlife Service 
101 Park DeVille Dr.  
Suite A 
Columbia, MO 65203-0007 
 

Dear Mr. Scott: 
 
At an interagency meeting on Wednesday, October 28, 2004, members of our staffs met 
to discuss the Mark Twain National Forest’s role in Indiana bat conservation in Missouri.  
Specifically, the discussion centered around surveying for Indiana bats, and other forest 
bats.  The group’s objective was to determine a survey strategy that will result in 
information needed to conserve and protect the Indiana bat on the Mark Twain National 
Forest.   
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It was a very successful meeting; and three recommendations were brought back to me.  
These recommendations are for actions that the Mark Twain National Forest should 
implement, and would involve a partnership with all the agencies represented at the 
meeting (Mark Twain National Forest, North Central Research Station, US Fish and 
Wildlife Service, Missouri Department of Conservation).   
 
The group determined that random surveys to determine the presence of Indiana bats 
were not sufficient to answer the two primary questions which we, as forest managers, 
need to answer.  The actions which this group recommended to me are intended to 
answer these two questions. 
  

1. What are the effects of forest management on Indiana bats and other forest bats in 
Missouri?  

2. Is the Mark Twain National Forest providing quality habitat, well-distributed 
across the Forest for Indiana bats and other forest bats? 

 
If we know the answers to these two questions, the Forest Service and other land 
management agencies can make better informed management decisions; regardless if we 
know that bats are present or absent in a specific area.  
 
In order to answer these questions, we need to:  
 

a) conduct a statistically valid study of effects of management actions on forest bats, 
including Indiana bat,  

b) conduct a focused study of the 2004 maternity colony at Poplar Bluff to give us 
valuable information about the only known maternity colony located in a 
continuously forested landscape rather than fragmented landscapes, and 

c) conduct “targeted” surveys for Indiana bats in habitats likely to result in capture; 
as well as surveys of general forest areas for information on other forest bat 
species. 

 
I intend to move forward with these actions on Mark Twain National Forest.  However, I 
would like to get your concurrence that these actions are biologically appropriate and 
necessary to advance the conservation of forest bats in Missouri.  And, since our forest 
bats do not recognize 
political/agency boundaries, I would also like to gain your agency’s commitment to 
explore further partnerships that will help us all understand more about forest bats in 
Missouri.  
 
In addition, the Indiana Bat Agency Draft Recovery Plan states “research designed to 
identify the cause(s) of the current population decline must be the number one priority of 
the recovery plan.”  A study would help determine if specific forest management 
practices are, or are not, probable causes for continued decline. 
 
The Agency Draft Recovery Plan also states “Further, definitive habitat management 
recommendations cannot be made until the importance of various habitat characteristics 
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is known.  Research and monitoring projects need to be initiated immediately and 
simultaneously to answer these important questions.”  The study envisioned will help 
determine important habitat characteristics in Missouri. 
 
Together, we have accomplished much in our understanding of Missouri’s forest bats 
over the past two decades.  I look forward to continuing the vital partnerships we have 
undertaken, and to continued success in bat conservation work. 
 
If you have questions, please contact Rich Hall at (573) 341-7404, or Jody Eberly at 
(573) 341-7499. 
 
Sincerely, 
 
 
 
/s/ Ronnie Raum 
RONNIE RAUM 
Forest Supervisor 
 
cc: 
John Hoskins, MDC 
Linda Donoghue 
  North Central Research Station 
 
 
 
2005 
 
As a result of this shift in thinking, the survey strategy for FY 2005 has been adjusted to 
begin the process of answering the questions posed at the October meeting.  Early 
spring harp trapping was done at the newly discovered hibernaculum to attempt radio-
tracking of females from the cave to their summer locations.  Only males were captured, 
but some valuable information was gained from radio-tracking two males.   
 
The project areas chosen for survey this year were based on (a) their potential as 
management study units (5 areas on the Poplar Bluff, Salem/Potosi and Houston/Rolla 
units), (b) their proximity to previously captured Indiana bats (4 areas on the Poplar Bluff 
and Salem/Potosi units), or (c) the lack of survey data in certain areas of the Forest (3 
areas on Houston/Rolla, Eleven Point, and Ava units).   
 
Ten Anabat acoustic units were purchased by the Forest to broaden the area of survey 
possible in a given year.  Acoustic surveys in FY 2005 will be targeted to areas around 
hibernacula and the Silver Mines female capture site (early spring to test units); areas 
that are possible management study units; areas recommended for additional survey in 
the 2004 SIR, and to increase coverage of the west side of the Forest. 
 
The following charts show the preliminary priorities for surveying on MTNF in FY 2005.  
If Indiana bats are captured and radio-tracked, the schedules may be adjusted.  The 
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highest priority is to get the most information possible about both foraging and roosting 
habitat use, which means that radio-tracking individuals is given top priority.   
 
 
 

Bat Survey Proposals For FY 05 
1/13/2005 

Priority* District Area Remarks 
1 PB Pine Ridge Possible study site 
1 HRCC Northwest  Possible study site 

1 Sal 
District (Targeted 
searches) Possible study site 

2 PB Otter Creek Possible study site 
2 PF Shirley  Possible study site 
2 HRCC Southard   
2 EP Compton   
2 ACW Brushy Creek/Clayton   
2 PF East Fredericktown FWS requested additional surveys 
3 ACW Rock Creek Surveyed 02 
3 ACW Turnip Knob Submit next year 
3 ACW Bluehole Submit next year 
3 EP Pineknot Monitoring - Wait till more work done 
3 PF Palmer West Submit next year 
3 ACW Weeks Allotment No funding this year - submit next year 
4 PF Clear Creek Acoustic - District biologists complete 
4 PF Delbridge Acoustic - District biologists complete 
4 Sal Crooked Creek Acoustic - District biologists complete 

4 PB 
Blackwell OHV study 
area Mist & Acoustic - No funding this year 

4 PF 
Cherokee OHV study 
area Mist & Acoustic - No funding this year 

NUMBER 1 & 2 PRIORITIES WILL BE FIRST ON NORTH CENTRAL'S SCHEDULE.   
NUMBER 3 PRIORITIES WILL PROBABLY NOT BE MIST-NETTED IN FY 05, BUT CAN 
BE SURVEYED ACOUSTICALLY BY DISTRICT PERSONNEL.  If there are no unforseen 
difficulties with surveys, AND IF no Indiana bats are captured, some Number 3 
priorities may be surveyed in FY 05.  
Number 4 priorities should be done by District biologists if time permits. 
* Number 1 priorities are areas having pre-treatment data collected for Forest-wide study of 
effects of Forest management on Ibats and where Ibats are known or highly suspected to 
occur in summer. 

* Number 2 priorities are areas near 2003/2004 capture sites of Indiana bats (PB, Sal, PF) or 
in areas with little survey info to date 
* Number 3 priorities are areas which can wait another year before surveys. 
* Number 4 priorities are areas recommended for additional survey in SIR and may be 
acoustically surveyed by District personnel 
* Some of the Number 3 & 4 priorities are in areas of the state which are biologically the least 
likely to have summering Indiana bats 
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Bat Acoustic Survey Proposed Schedule For FY 05 
3/23/2005 

Priority District Area Week scheduled Remarks 
Testing HRCC Knife Cave April 4-22 Hibernacula 
Testing PF Cave Hollow Cave April 4-22 Hibernacula 
Testing EP White's Creek Cave April 4-22 Hibernacula 

Testing PF 
Silver Mines & 
mine entrances April 25 - May 13 

Pregnant female capture site 
& possible gray bat use 

1 PF Delbridge May 16-20 Possible mgmt study site 
2 PF Clear Creek May 23-27 04 SIR recommendation 
3 Sal Crooked Creek May 31-June 3 04 SIR recommendation 
4 Sal East Karkaghne June 6-10 Possible mgmt study site 
5 PF Palmer West June 13-17 Possible mgmt study site 
6 ACW Bluehole June 20-24 West side MTNF coverage 
7 ACW Turnip Knob June 27-July 1 West side MTNF coverage 
8 ACW Rock Creek July 5-8 West side MTNF coverage 
9 ACW Weeks Allotment July 11-15 West side MTNF coverage 

10 PB 
Blackwell OHV 
study area July 18-22 04 SIR recommendation 

11 PF 
Cherokee OHV 
study area July 25-29 04 SIR recommendation 

The following areas are planned for mist-netting in FY 05.  If Indiana bats are caught and radio-
tracked, we may want to shift acoustic surveys to some of these areas since the mist-netting 
schedule may be interrupted for tracking. 

1 PB Pine Ridge   
Possible mgmt 

study site 

2 HRCC Northwest    
Possible mgmt 

study site 

3 Sal 
District (Targeted 
searches)   

Possible mgmt 
study site 

4 PB Otter Creek   
Possible mgmt 

study site 

5 PF Shirley    
Possible mgmt 

study site 
6 HRCC Southard   Salvage near AOI 

7 EP Compton   
Southcentral 

MTNF coverage 

8 ACW Brushy Creek/Clayton   
West side MTNF 

coverage 
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