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MYOTIS SODALIS
Weights and Measurements

Total Length 2.8 - 3.9 inches
Forearm Length 1.3 - 1.6 inches
Tail 1.1 - 2 inches
Hind Foot 0.3 inches
Ear 0.4 - 0.6 inches
Skull Length 0.6 inches
Skull Width 0.4 inches
Weight 0.1 - 0.2 ounces

COMMON NAME
The Indiana bat was first described as a distinct species by 
Miller and Allen in 1928 from a female specimen collected by J. 
O. Sibert on March 7, 1904 from Wyandotte Cave in Crawford 
County, Indiana.  The scientific name of the Indiana bat is 
Myotis sodalis.  Myotis means “mouse ear” and refers to the 
genus.  Sodalis is the trivial species name and is a Latin word 
for “companion.”  The species is called the Indiana bat because 
the first specimen described to science came from the state of 
Indiana.

STATUS
The Indiana bat is presently listed as a 
Federally endangered species (as of March 
11, 1967) which means that it is in danger of 
becoming extinct.  Population declines and 
vulnerability to human disturbances in winter 
have prompted its listing with the U.S. Fish 
and Wildlife Service.  During hibernation, 
bats cluster in groups of up to 484 bats per 
square foot and some winter hibernacula 
may support from 20,000 to 50,000 bats.  The 
U.S. Fish and Wildlife Service developed a 
recovery plan for the Indiana bat in 1976, 
followed by a revised plan in 1983.  A new 
revision is currently underway.

FEEDING
Indiana bats eat aquatic and terrestrial flying insects, 
and in this, benefit people by consuming insects that are 
considered pests.  Their role in insect control is remarkable 
when you consider they eat about half their body weight 
in insects each night.  Examples of some prey items are 
moths, beetles, midges, flies, wasps, flying ants, caddisflies, 
brown leafhoppers, treehoppers, stoneflies, lacewings, 
and weevils.  Some scientists believe that their population 
is declining today due to pesticide use, possibly through 
eating contaminated insects, drinking contaminated water, 
or absorbing the chemicals while feeding in areas that have 
been recently treated with pesticides.

PREDATION
Feral cats are potential predators within their 
hibernacula.  They are also killed by natural 
predators such as snakes, owls, hawks, 
opossums, minks, and raccoons.  They can 
also die from natural disasters such flooding 
of a cave, collapse in caves and mines, 
freezing in winter, climate and weather 
changes, and summer habitat deforestation.

For additional information, please refer to the United States Fish and Wildlife Service’s Region 3 website: 
http://www.fws.gov/midwest/endangered/mammals/index.html
Acknowledgements - The design, text, and artwork for this product were developed by Bernardin, Lochmueller and Associates, Inc. 
located in Evansville, Indiana in cooperation with U.S. Fish and Wildlife - Bloomington, Indiana Field Office. 

INDIANA BAT(Myotis sodalis)

SUMMER HABITAT 
(Mid-May to Mid-August)

Females and males arrive at their summer habitat (home) in May.  
Summer roosting sites include primarily dead trees with concavities 
with exfoliating bark or living trees with shaggy bark (e.g., shagbark 
hickory).  Larger trees are usually preferred over smaller trees where 
there is an ample amount of solar radiation, and protection from the 
wind and rain.  The nursery colonies often use several roost trees. 
Roost trees may be primary roost trees (>30 bats) or alternate roost 
trees (< 30 bats).  Primary roost trees are large trees with sloughing 
bark in the sun.  Bats have a strong fidelity for this complex of roost 
trees and use such areas for food (flyways), water, and shelter. The 
bats secure themselves under the bark or in crevices or concavities 
during the day. While at night, they are active feeding on insects 
and use the underside of bridges on occasion as night roosts.  The 
majority of summer maternity colonies are in big dead and live 
trees near major streams in both bottomland and upland areas.  
A maternity colony typically consists of 25 to 325 adult females 
(average is 80), but usually less than 100 adult females are in such 
maternity colonies. Babies are born between late June and early 
July. This process is called parturition and the adult females are 
lactating (producing milk) at that time. The mother’s do not carry the 
young unless they need to move them, and under such conditions, 
they will carry them on their abdomen.  The young become volant 
(able to fly) between early July and early August at which time the 
adult females become non-reproductive.  Most young are volant by 
mid-July.  

FALL SWARMING 
(Mid-August to November) 

With the onset of fall and cooler temperatures, males return to the 
caves.  They are at the entrances to the caves when the females 
and young arrive.  Hormones run high and males mate with females.  
Swarming is a milling of the bats around and out of the cave entrance.  
It may have several functions, but one seems to bring the sexes 
together for mating.  Members of both sexes feed and gain weight 
through the fall, thus putting on fat (energy) to help them make it 
through hibernation.  It is not known if juvenile females mate their 
first autumn, and limited mating may occur in the spring.  Limited 
mating may occur in the cave in winter as well.  The males follow 
the females into hibernation.   When temperatures are 50 degrees 
F or less, the bats start to stay inside the cave.

WINTER HIBERNATION 
(December to Mid-March)

Caves used by Indiana bats are well ventilated (usually have a 
chimney effect), and store large volumes of cool air with constant 
temperatures between 38 to 43 degrees F.   The Indiana bat is 
very sensitive to temperature changes and do not use caves that 
flood.   They prefer caves that have domes, caverns, and diversity 
in form.  Individuals cluster together in these caves in different sized 
groupings, some as large as 36,000 Indiana bats or as small as 20 
to 40 Indiana bats.  The bats go into deep hibernation in winter, but 
have the ability to arouse very quickly which may be an adaptive 
mechanism for survival from a predator.  During the hibernation 
period, the bats arouse about once every two (2) weeks and use 
up much of their stored energy in the process.  The function of the 
arousal is not known for sure, but it may be to drink, to exercise, or 
to get rid of some waste products.  The arousal is not to feed though. 
Disturbances in the winter can be deleterious.  Awaking these bats 
can use up their fat reserves.  For this reason, gates at the entrance 
or fences around these caves have been used as conservation 
measures. Their winter is huddled together at temperatures of their 
environment.  Individuals on the perimeter of the group are more 
susceptible to freezing that those in the middle of the mass.  Caves 
are most important in the survival of this species.  Some caves 
are homes to more than 50,000 Indiana bats.  Indiana has two (2) 
caves that are critical habitat for the Indiana bat.   Mines are also 
used as hibernacula.  

SPRING STAGING 
(Mid-March to Mid May)

Both males and females emerge from caves in spring.  They are 
very hungry and thin from some three (3) to four (4) months of deep 
hibernation.  Indiana bats take a week or so to feed and congregate 
around these caves before migrating to their summer homes.  Males 
usually stay near the hibernacula (within 50 miles or so).  However, 
this species has been found to migrate 40 or 50 miles a day with 
total distances of several hundred miles. Females usually migrate 
further than males. The females (as in other bats) show delayed 
fertilization, that is, they mate with males in the fall, and store such 
sperm alive in pouches connected to the uterus.  Upon an egg 
moving down the uterus, the sperm move from these pockets and 
fertilize an egg.  This fertilized egg (embryo) then implants itself into 
the uterus.  When females leave the cave, they are pregnant and 
on a mission to start a new generation in their summer home.

    

Short, sparse hairs 
on toes do not extend 
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 Life History of the

STATUS
On October 2, 2013 in 50 CFR Part 17, Volume 78 and No. 191, the U.S. Fish and Wildlife 
Service (USFWS) proposed the northern long-eared bat (Myotis septentrionalis) for listing as 
endangered under the Endangered Species Act (ESA) throughout its range.  The USFWS also 
determined that critical habitat for the northern long-eared bat is not determinable at this time.   

sometime in mid-October 2014.
SPECIES DESCRIPTION

FEEDING

spiders also being a common prey item (Feldhamer et al. 2009, p. 45).   Foraging techniques 

advantage for preying upon moths because moths are less able to detect high frequency 

are important habitat for foraging in this species (Caceres and Pybus 1998, p. 2).

SUMMARY OF FACTORS AFFECTING SPECIES
Under Section 4(a)(1) of Act (16 U.S.C. 1533) and its implementing regulations at 50 CFR 

syndrome (WNS).   Therefore, WNS is currently the predominant threat to this species.

NORTHERN LONG-EARED BAT(Myotis septentrionalis)

Myotis septentrionalis
Weights and Measurements

Total Length 77mm - 92mm

Forearm Length 34mm - 39mm

Tail 26mm-42mm

Hind Foot 5mm - 11mm

Ear 14mm - 19mm

Tragus 9mm - 11mm

Weight 5g - 9g

WINTER HIBERNATION
(October to Mid-March)
Caves and mines are used by the northern long-eared bat in winter. 
Hibernacula used are typically large, with large passages and entrances, 

extent, they have been found overwintering in habitats that resemble caves 
or mines, such as abandoned railroad tunnels, storm sewer (Goehring 
1954, p. 435), hydro-electric dam (Kurta and Teramino 1994, pp. 410-411), 
aqueduct (French 2012, unpublished data) or other “unsuspected retreats” 
where caves and mines are not present.  Northern long-eared bats have 

a hibernaculum.  Other species in Indiana that commonly occupy the same 

brown bat, tri-colored bat, and Indiana bat.  Northern long-eared bats 

in and out of some of the mines and caves in southern Indiana throughout 

SPRING STAGING
(Mid-March to Mid-May)
Both males and females emerge from caves and mines in spring. Northern 

homes. The northern long-eared bat is not considered a long-distance 

and winter hibernacula are typically between 35 to 55 miles (Nagorsen 

and Burhans 2006, p. 69).

SUMMER HABITAT
(Mid-May to Mid-August)
During the summer, northern long-eared bats typically roost singly or in 

northern long-eared bat roosts has ranged from 56% (Timpone et al. 2010, 

suggests an ability to easily maneuver around obstacles (Foster and Kurta 1999, 

p. 264).  The northern long-eared bat is comparable to the Indiana bat in terms 

FALL SWARMING
(Mid-August to November)
With the onset of fall and cooler temperatures, males return to the caves.  They 

milling of the bats around and out of the cave entrance.  This behavior may 

and may even occur in the spring.  When temperatures are 50 degrees F or less, 
the bats start to stay inside the cave.  
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COMMON NAME
species by van Zyll de Jong in 1979 based on geographic separation and difference 

 
northern long-eared bat.

Pennsylvania, 112Missouri, 111

West Virginia, 104

Michigan, 94

Kentucky, 90
New York, 58

Wisconsin, 45

Illinois, 36

Indiana, 25

Arkansas, 20

North Carolina, 20

Vermont, 13

Maryland, 11
Minnesota, 11

Tennessee, 11
New Hampshire, 9
New Jersey, 8
Virginia, 8
Massachusetts, 7

South Dakota, 7

Connecticut, 5
Oklahoma, 4

Maine, 3

Ohio, 3
Nebraska, 2
South Carolina, 2Georgia, 1

The majority of this information came from 50 CFR Part 17, Volume 78, No. 191.  To all the scientists that 

January 6, 2014.
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Refined Preferred Alternative Atlas 
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Appendix E 
 

Bald Eagle Proximity Map 







 

 
 
 
 
 
 
 
 

Appendix F 
 

Overall Impact Summary 



 

Summary of Impacts for I-69 
Project 
Section 

Revised Direct Habitat Loss Estimated in 
the Tier 1 RPBO Amendment(acres) 

Direct Habitat Loss Estimated in the  
Tier 2 BA (acres)1 

Total Habitat Available in the Summer 
Action Area after Construction (acres) 2 

 Total Forest3 Scrub 
Shrub 
(SS) 4 

Emergent
(EM) 4 

Total 
Forest 

UP PFO SS EM Total 
Forest 

UP PFO SS EM 

1 28 0 1.2 28.91 28.9 0.01 0 0.85 14,691 12,906 1,785 480 292 
2 212 0.5 6.4 186.43 175.7 10.73 0.03 4.82 25,881 18,589 7,291 1095 870 
3 67 1.3 2.4 59.95 57.9 2.05 0.56 2.46 15,566 12,242 3,324 131 526 
4 1,050 0.2 5.1 882.09 880.1 1.99 0.19 4.46 74,195 73,427 768 16 80 
5 350 1.1 3.5 193.99 192.56 1.43 0.28 2.65 47,681 45,835 1,845 99 471 
6 314 0 6 209.90 208.2 1.70 0.39 1.90 34,211 31,678 2,533 40 648 

Total 2,021 3.1 24.6 1561.27 1543.36 17.91 1.45 17.14 212,225 194,677 17,546 1,861 2,887 
Total 

Habitat 
Loss 2048.7 

 
1579.86 

 
216,971 

1 Sections 1-4 have been updated with as-built information.  Section 5 has been updated with best available data.  The impacts in Sections 1-5 show the acreage of 
upland forest that was removed within the construction limits plus wetland forest and utility impacted forest.  The impacts in Section 6 show the acreage of upland 
forest within the right-of-way plus wetland, utility and billboard forest impact estimates for the refined preferred alternative.    

2 These acreages include the Tier 2 data. The Tier 2 data includes EEAC data within the corridor and right-of-way and NWI (wetlands) or 2001 USGS/2006 NLCD 
(forest) data for the remaining area.  In Section 4/Section 5, 2003 tree cover data was used where available. Section 6 includes updated 2011 NLCD and current 
NWI data for the Action Area outside of the field survey area.

3 As presented in the Biological Opinion, Tier 2 Total Forest Loss includes wetland forest. The totals shown for Sections 1-5 are as presented in Amendment 2 to the 
Tier 1 RPBO. The total shown for Section 6 is as presented in Amendment 3 to the Tier 1 RPBO (Sections 1-5 were not included in Amendment 3).

4 The totals shown are as estimated to develop the 30 acre non-forested wetland threshold presented in Amendment 2 to the Tier 1 RPBO (wetland thresholds were 
not included in Amendment 3). While the summation of all estimated non-forested wetland impacts (PSS and PEM) totals 27.7 acres, the impact (take) threshold 
provided was identified as 30 acres of cumulative non-forested wetland impact. 

 



 

 
 
 
 
 
 
 
 

Appendix G 
 

Indirect Development Land Use Analysis 



TAZ ID COUNTY
DEVELOPED 

(ac)

UNUSABLE 

(ac)

AG/OTHER in 

FLOODPLAIN 

(ac)

FOREST in 

FLOODPLAIN 

(ac)

AVAILABLE 

AG/OTHER 

(ac)

AVAILABLE 

FOREST (ac)

TOTAL 

LANDCOVER 

(ac)

NOBUILD 

GROWTH (ac)

C4 BUILD 

GROWTH (ac)

C4 INDUCED 

GROWTH (ac)

C4 INDUCED 

HOUSEHOLDS

C4 INDUCED 

HOUSEHOLDS 

(ac)

C4 INDUCED 

EMPLOYMENT

C4 INDUCED 

EMPLOYMENT 

(ac)

268 Hendricks 196 0 12 13 158 40 419 37.6 44.4 6.8 0 0.0 100 6.8

275 Hendricks 89 0 265 59 528 155 1096 104.9 127.7 22.8 100 22.8 0 0.0

282 Hendricks 289 0 115 53 290 17 764 248.8 250 1.2 0 0.0 17 1.2

297 Johnson 220 0 119 1 1622 18 1980 91.2 104.2 13 57 13.0 0 0.0

306 Johnson 177 0 0 12 0 1 190 15.4 22.9 7.5 33 7.5 0 0.0

343 Johnson 60 0 0 0 445 133 638 28.7 30.1 1.4 0 0.0 20 1.4

363 Johnson 357 0 1 5 0 0 363 12.4 15.8 3.4 0 0.0 50 3.4

373 Johnson 215 1 0 0 1752 432 2400 61.9 69.4 7.5 33 7.5 0 0.0

374 Johnson 29 0 0 0 67 90 186 17.6 19 1.4 0 0.0 21 1.4

380 Johnson 20 0 0 0 161 51 232 24.4 25.6 1.2 0 0.0 18 1.2

381 Johnson 12 0 0 0 103 67 182 35.5 39 3.5 0 0.0 51 3.5

384 Johnson 20 0 0 0 256 27 303 25.7 28.4 2.7 0 0.0 40 2.7

444 Johnson 77 0 0 0 47 0 124 25.8 27.5 1.7 0 0.0 25 1.7

445 Johnson 86 10 572 271 182 4 1125 1.6 10.3 8.7 33 7.5 18 1.2

972 Marion 268 0 0 0 842 57 1167 25.4 51 25.6 112 25.6 0 0.0

974 Marion 124 0 71 35 1134 111 1475 24.2 32.2 8 35 8.0 0 0.0

980 Marion 405 0 8 8 308 67 796 4.1 41.8 37.7 165 37.7 0 0.0

1065 Marion 361 0 0 0 240 25 626 0.2 2.1 1.9 0 0.0 28 1.9

1141 Marion 351 7 771 268 16 1 1414 26.9 40.6 13.7 0 0.0 200 13.7

1144 Marion 601 1 210 48 8 0 868 31.5 35.7 4.2 0 0.0 61 4.2

1239 Marion 138 0 48 2 7 0 195 28.4 44.8 16.4 0 0.0 239 16.4

1245 Marion 146 0 4 0 0 0 150 6.9 12.2 5.3 0 0.0 77 5.3

1679 Morgan 98 0 0 0 0 3 101 18.7 21 2.3 0 0.0 34 2.3

1684 Morgan 33 0 0 0 0 0 33 1.9 3.9 2 0 0.0 29 2.0

1696 Morgan 69 0 0 1 0 0 70 1.8 2.3 0.5 0 0.0 8 0.5

1725 Morgan 489 0 377 138 1755 765 3524 10.4 21.8 11.4 50 11.4 0 0.0

1727 Morgan 155 0 13 7 697 440 1312 3.0 5.3 2.3 10 2.3 0 0.0

1730 Morgan 21 0 0 0 0 0 21 1.2 1.7 0.5 0 0.0 7 0.5

1761 Morgan 116 0 7 2 1071 1148 2344 0.0 6.4 6.4 28 6.4 0 0.0

1763 Morgan 83 0 0 25 247 369 724 0.0 18.7 18.7 82 18.7 0 0.0

1764 Morgan 91 2 2 18 655 901 1669 0.0 11 11 48 11.0 0 0.0

1767 Morgan 33 0 7 6 118 35 199 0.0 2.7 2.7 12 2.7 0 0.0

1768 Morgan 55 1 26 18 141 220 461 1.8 5.6 3.8 0 0.0 55 3.8

1774 Morgan 49 0 0 0 96 15 160 0.0 3.4 3.4 0 0.0 50 3.4

1775 Morgan 15 0 0 6 123 74 218 0.0 3.4 3.4 0 0.0 50 3.4

1776 Morgan 29 0 3 43 298 138 511 0.0 2.3 2.3 10 2.3 0 0.0

1777 Morgan 82 0 17 1 226 12 338 0.0 3.8 3.8 0 0.0 55 3.8

1780 Morgan 37 0 21 22 420 191 691 1.1 6.6 5.5 0 0.0 80 5.5

1783 Morgan 34 0 3 4 195 102 338 0.5 3.9 3.4 0 0.0 50 3.4

1794 Morgan 62 0 0 0 422 217 701 30.3 32 1.7 0 0.0 25 1.7

1795 Morgan 31 0 32 0 598 25 686 3.5 6.5 3 4 0.9 30 2.1

1796 Morgan 65 0 0 0 4 0 69 0.8 1.6 0.8 0 0.0 11 0.8

1797 Morgan 19 0 0 0 0 0 19 1.4 3.2 1.8 0 0.0 27 1.8

1798 Morgan 54 0 0 0 6 9 69 0.8 1 0.2 0 0.0 3 0.2

1799 Morgan 115 0 1 0 165 0 281 31.1 45 13.9 38 8.7 76 5.2

1800 Morgan 59 0 0 0 5 0 64 2.2 11.2 9 0 0.0 132 9.0

1817 Morgan 41 0 0 0 0 0 41 4.4 4.9 0.5 0 0.0 8 0.5

1822 Morgan 191 0 44 165 17 11 428 0.0 1.7 1.7 0 0.0 25 1.7

1825 Morgan 235 5 654 220 64 49 1227 0.0 5.7 5.7 25 5.7 0 0.0

1826 Morgan 100 0 0 1 280 181 562 2.9 5.2 2.3 10 2.3 0 0.0

1829 Morgan 101 0 0 2 289 178 570 5.3 9.9 4.6 20 4.6 0 0.0

1832 Morgan 101 0 12 10 472 9 604 0.0 0.1 0.1 0 0.0 2 0.1

1894 Morgan 56 0 0 0 303 66 425 18.5 20.3 1.8 0 0.0 26 1.8

1914 Morgan 17 0 18 22 265 318 640 0.9 5.9 5 22 5.0 0 0.0

1916 Morgan 176 5 49 44 220 371 865 1.4 6 4.6 20 4.6 0 0.0

NLCD 2011 CORRIDOR MODEL TAZ LAYER



 

 
 
 
 
 
 
 
 

Appendix H 
 

Section 6 Bat Presence Survey  
Mist Netting Report 
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USFWS INDIANA BAT MIST NETTING GUIDELINES 
 
Summer Acoustic Survey Season 

 15 May to 15 August 
 
Personnel 

 A qualified biologist must select or approve of mist net sites as suitable for capturing Indiana bats, be present at each 
site throughout the survey and confirm all bat species identifications 

 A qualified biologist can monitor multiple sites provided they can be monitored every 10 minutes via walking. 
 
Equipment: 

 Fine mesh (38 cm = 1.5 inch) nets of 50 or 75 denier 2 ply nylon. 
 
Level of Effort (Midwest) 

 Linear projects require a minimum of 4 net nights per km (0.6 miles) of suitable summer habitat. 

 Non‐linear project require a minimum of 4 net night per 0.5 km2 (123 acres) of suitable summer habitat. 

 Generally, no more than two nights at a single net location. 
 
Net Placement 

 Place approximately perpendicular across potential travel corridors extending from one side of the corridor to the 
other and extend from stream/ground surface up to overhanging canopy.  

 Net width and overall height should be dictated by the size of the corridor being surveyed.  Typical minimum size is 6 
meter (19.7 ft) wide and two stacked panels high (approximately 2.5 meter [8.2 ft]). 

 Distribute net set‐ups throughout suitable habitat. 

 Avoid net set‐ups illuminated by artificial light. 

 Photo document net placements. 
 
Mist Netting Operations 

 Check nets approximately every 10 to 15 minutes. 

 Minimize noise, lights and movement near nets. 

 Remove bats within 3 to 4 minutes 

 Indiana bats should not be held for more than 30 minutes, or no longer than 45 minutes if targeted for radio 
telemetry. 

 
Monitoring Period 

 Continuous survey for 5 hours beginning at sunset. 

 If site conditions (i.e., landscape setting) result in bats flying before sunset, survey should commence at dusk. 
 
Weather Conditions:  Cancel or terminate monitoring if any of the following occur for a particular night: 

 Temperatures fall below 50˚F (10˚C) during the survey period. 

 Precipitation (rain and/or fog) exceeds 30 minutes or continues intermittently during the first 5 hours of the survey 
period.  

 Sustained high wind speeds > 4 meters/second (9 miles/hour; Beaufort = 3) during the first 5 hours of the survey 
period. 

 
Indiana Bat Captures 

 Photograph all Indiana bats showing 
o ¾ view of face showing ear, tragus and muzzle 
o View of calcar showing presence/absence of keel 
o Transverse view of toes showing extent of toe hairs 

 Document all capture and individual measurements/observations (i.e, time of capture, gender, age, reproductive 
condition, weight, RFA, etc.) 

 If species cannot be readily determined in the field, collect one or more fecal pellets for DNA analysis by temporarily 
placing the bat in a holding bag for no more than 30 minutes. 

 Contact the appropriate USFWS FO within 48 hours of captures 
 

Source:  2014 Range‐Wide Indiana Bat Summer Survey Guidelines (January 2014) 



I‐69 RADIO TELEMETRY GUILDLINES 

 
The primary goal  in conducting radio telemetry  is to  locate and enumerate as many maternity colonies and their 
maternity roost trees (primary and alternate) as possible that may be present within the I‐69 Action Area so that I‐
69 related impacts may be avoided and/or minimized. For this reason, surveyors should attach radio transmitters 
to the first two bats that are either reproductively active adult females or juveniles at each site. As a general rule, 
the attached  transmitter and adhesive  should not weigh more  than 5% of a bat’s weight. Transmitters may be 
placed  on  pregnant  females,  but  professional  judgment  should  be  used  to  determine whether  the  bat will  be 
overly stressed from the additional weight.  
 
Guidelines for placing transmitters on captured Indiana bats or northern long‐eared bats is summarized as follows: 

 The first adult female or juvenile male/female captured at any site (1st or 2nd night) received a transmitter. 
 A second adult female or juvenile male/female captured at any site on the 1st night would not receive a 

transmitter. 
 A second adult female or juvenile male/female captured at any site on the 2nd night can receive a 

transmitter at the discretion of the field crew if for instance the bat captured the previous night could not 
be tracked to a roost. 

 If an adult male was captured on the 1st night, no transmitter was attached. 
 If an adult male was captured on the 2nd night and no other female had been fitted with a transmitter, 

then the male can receive a transmitter. 

To fulfill Term and Condition No. 1 of the December 3, 2003 I‐69 Biological Opinion and Incidental Take Statement, 
surveyors are to track all radio‐tagged bats to their diurnal roosts for at least 5 days (do not necessarily have to be 
consecutive days). However, surveyors are encouraged to voluntarily continue daily tracking each bat for as long as 
feasible  to  generate more  data  and  to  allow  a more  complete  picture  of  each  colony’s  roosting  behavior.  An 
exhaustive  search  should  be  conducted  during  daylight  hours  in  an  attempt  to  locate  each  radio‐tagged  bat’s 
diurnal roost tree each day. Land owners should be notified before entering their property to search for a roost 
tree. 
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National White-Nose Syndrome Decontamination Protocol - Version 06.25.2012 

The fungus Geomyces destructans (G.d.) is the cause of white-nose syndrome (WNS), a disease that has 
devastated populations of hibernating bats in eastern North America.  Since its discovery in New York in 2007, 
WNS has spread rapidly through northeastern, mid-Atlantic, and Midwest states and eastern Canada.  It 
continues to threaten bat populations across the continent.  For the protection of bats and their habitats, comply 
with all current cave and mine closures, advisories, and regulations on the federal, state, tribal, and private lands 
you plan to visit.  In the absence of cave and mine closure policy, or when planned activities involve 
close/direct contact with bats, their environments, and/or associated materials, the following decontamination 
procedures should be implemented to reduce the risk of transmission of the fungus to other bats and/or 
habitats.  For the purposes of clarification, the use of the word “decontamination,” or any similar root, in this 
document entails both the 1) cleaning and 2) treatment to disinfect exposed materials.  

Under no circumstances should clothing, footwear, or equipment that was used in a confirmed or suspect 
WNS-affected state or region be used in a WNS-unaffected state or region.  Some state/federal regulatory 
or land management agencies have supplemental documents1 that provide additional requirements or 
exemptions on lands under their jurisdiction.  

I. TREATMENTS TO REDUCE RISK OF TRANSFERRING GEOMYCES DESTRUCTANS
2: 

Applications/Products:  
The most universally available option for treatment of submersible gear is:  

Submersion in Hot Water:  Effective at sustained temperatures ≥50ºC (122ºF) for 20 minutes 
Secondary or non-submersible treatment options (for a minimum of 10 min.) include: 

 
PRODUCT 

Clorox®  

(6% HOCl) 
Bleach 

Lysol® IC 
Quaternary 
Disinfectant 
Cleaner 

Professional Lysol® 
Antibacterial All-
purpose Cleaner 

Formula 409® 

Antibacterial All-
Purpose Cleaner 

Lysol® Disinfecting 
Wipes 

A
PP

R
O

V
E

D
 U

SE
S 

Hard,  
non-porous 
surfaces  Yes Yes Yes Yes Yes 
Non-porous 
personal 
protective safety 
equipment No  

Yes (headgear, 
goggles, rubber 
boots, etc.) No No No 

All surfaces, 
including: 
porous clothing, 
fabric, cloth 
footwear, 
rubber boots 

Yes (Do not use 
on ropes, 
harnesses or 
fabric safety 
gear.)   No No No No 

DILUTION / 
TREATMENT 
(as per label) 

Effective at 1:10 
dilution (bleach : 
water) 3,4  

Effective at 1:128 
dilution (1 ounce: 1 
gallon of water) 3,4 

Effective at 1:128 
dilution (1 ounce: 1 
gallon of water)3,4 

 

Effective at 
concentrations 
specified by label3,4 

Effective at 0.28 % di-
methyl benzyl 
ammonium chloride3,4  

                                                 
1 To find applicable addenda and/or supplemental information, visit  http://www.whitenosesyndrome.org/topics/decontamination 
2The use of trade, firm, or corporation names in this protocol is for the information and convenience of the reader. Such use does not constitute an 
official endorsement or approval by state and/or federal agencies of any product or service to the exclusion of others identified in the protocol that 
may also be suitable for the specified use.  
3 Product guidelines should be consulted for compatibility of use with one another before using any decontamination product.  Also, detergents and 
quaternary ammonium compounds (i.e. Lysol® IC Quaternary Disinfectant Cleaner) should not be mixed directly with bleach as this will inactivate 
the bleach and in some cases produce a toxic chlorine gas. All materials may present unknown hazards and should be used with caution. Although 
certain hazards are described herein, we cannot guarantee that these are the only hazards that exist. 
4 Final determination of suitability for any decontaminant is the sole responsibility of the user. Use of some treatments which utilize such method 
need to be applied carefully, especially in confined spaces, due to inhalation or contact risks of the product. All users should be aware of these risks 

http://www.whitenosesyndrome.org/topics/decontamination
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Other effective disinfectant(s) with similar chemical formulas (e.g., a minimum of 0.3% quaternary ammonium 

compound) or water based applications may exist but are unknown and not recommended at this time.   

REMEMBER, the product label is the law! 

It is the responsibility of the users of this protocol to read and follow the product label and MSDS. 

Products must be used in accordance with the label: 
Ensuring the safety of those who use any of the above products for treatment is of utmost importance.  Material 
safety data sheets (MSDS) developed by product manufacturers provide critical information on the physical 
properties, reactivity, potential health hazards, storage, disposal, and appropriate first aid procedures for 
handling or working with substances in a safe manner.  Familiarization with MSDS for chemical products prior 
to use will help to ensure appropriate use of these materials and assist in emergency response.  
It is a violation of federal law to use, store, or dispose of a regulated product in any manner not prescribed on 
the approved product label and associated MSDS.   

 Disinfectant products, or their contaminated rinse water, should be managed and disposed of as per 
product label directions to avoid contamination of groundwater, drinking water, or non-municipal water 
feature such as streams, rivers, lakes, or other bodies of water. Follow all local, state and federal laws. 
State-by-state requirements for product disposal may vary. Note: Quaternary ammonium wastewaters 
should not be drained through septic systems because of the potential for system upset and subsequent 
leakage into groundwater.  

II. PLAN AHEAD AND CAVE CLEAN: 
Dedicate your Gear:  Many types of rope and webbing have not been thoroughly tested for integrity after 
decontamination.  Dedicate your gear to a single cave/mine or don’t enter caves/mines that require this gear.  
Bag it Up:  Bring bags on all of your trips.  All gear not decontaminated on site should be isolated 
(quarantined) in a sealed plastic bag/s or container/s to be cleaned and disinfected off-site.      

Before Each Cave/Mine or Site Visit:   
1.) Determine G.d./WNS status5 of the state/county(s) where your gear was previously used.  

2.) Determine G.d./WNS status5 of state/county(s) to be visited. 

3.) Determine whether your gear is permitted for your cave/mine visit or bat related activity, as defined by the 
current WNS case definitions6 and the flowchart below. 

4.) Choose gear that can be most effectively decontaminated [i.e., rubber wellington type (which can be treated 
with hot water and/or secondary treatment options in section I.) vs. leather boots] or dedicated to a specific 
location.  Remember, under no circumstances should any gear that was used in a WNS-affected state or 
region be used in a WNS-unaffected state or region.  Brand new gear can be used at any location where 
access is otherwise permitted. 

5.) Determine if any state/federal regulatory or land management agency addendum or supplemental document1 
provides additional requirements or exemptions on lands under its jurisdiction that supplement the final 
instruction identified in the flowchart below. 

6.) Prepare a “Clean Caving” strategy (i.e., how and where all gear and waste materials will be stored, treated 
and/or disposed after returning to your vehicle and base area) for your particular circumstances that provides for 
cleaning and treatment of gear on a daily basis unless instructed above to do so more frequently throughout the 
day. 

                                                                                                                                                                                     
prior to entering cave environments and understand that products and corresponding procedures may cause irreversible harm. Always use personal 
protective equipment to reduce contact with these products, particularly when recommended by the manufacturer.  
5 Visit http://www.whitenosesyndrome.org/resources/map to determine the WNS status of a county or state. 
6 Visit http://www.nwhc.usgs.gov/disease_information/white-nose_syndrome/wns_definitions.jsp for current WNS case definitions. 

http://www.whitenosesyndrome.org/resources/map
http://www.nwhc.usgs.gov/disease_information/white-nose_syndrome/wns_definitions.jsp
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7.) When visiting multiple caves/mines or bat research sites on the same day, clean and treat all gear between 
each cave/mine/site, unless otherwise directed in an agency/landowner addendum.  It is recommended that 
known confirmed or suspect caves/mines be visited only after those sites of unknown G.d. status have been 
visited, to further reduce the risk of inadvertent transmission. 
 

Flowchart to Determine Gear Use or Decontamination 
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After Each Cave/Mine or Site Visit:   
1.) Thoroughly scrub and remove sediment/dirt from clothing, footwear, and other gear immediately upon 
emerging from the cave/mine or bat research site.  Avoid contamination of vehicles; store exposed gear 
separately from unexposed gear. 

2.) Once fully scrubbed and rinsed of all soil and organic material, clothing, footwear, and any appropriate gear 
should be sealed, bagged in a plastic container and once at home, machine or hand-washed/cleaned using a 
conventional cleanser like Woolite® detergent or Dawn® antibacterial dish soap in water (the use of Dawn® 
antibacterial dish soap is not intended for use in conventional washing machines.)  Once cleaned, rinse gear 
thoroughly in water.  Clean/treat gear used in a suspect or confirmed state prior to transport when traveling back 
to or through a state without known cases of G.d./WNS. Use the treatments listed under Applications/Products 
on page 1 for a minimum of 10 (products) or 20 (hot water) minutes. 

Remember: Many types of rope and webbing have not been thoroughly tested for integrity after 
decontamination.  Dedicate your gear to a single cave/mine or don’t enter caves/mines that require this gear. 

A.) Submersible Gear (i.e. clothing, footwear, and/or equipment that can be submerged in liquid): 
   Clothing, footwear, and other submersible gear:  

Following steps 1 and 2 above, the primary treatment for all submersible gear should always be 
submersion in water of at least 50ºC (122ºF) for a minimum of 20 minutes, where possible.  Some 
submersible gear (depending on material) could be soaked for a minimum of 10 minutes in the 
appropriate products listed in the Applications/Products chart on page 1, rinsed thoroughly in water 
again, and air dried.  Note:  Although commercially available washing machines with sanitation cycles 
often sustain desirable water temperatures, their efficacy for killing the conidia of G.d. is unknown. 

      B.) Non-submersible Gear: 
Gear that may be damaged by liquid submersion should be cleaned according to the manufacturer’s 
recommendation between cave/mine visits and when appropriate, follow steps 1 and 2 above in addition to 
following:   

 Cameras and Electronic Equipment: 

Until effective techniques are developed to comprehensively disinfect cameras and electronics, it is 
recommended that these items only be used in caves when absolutely necessary.  Regardless of the 
cave/mine visited, clean/treat cameras and electronics after each visit using an appropriate product listed 
in the Applications/Products chart on page 1.  Equipment that must be used in the cave/mine may be 
placed in a sealed plastic casing (i.e., underwater camera housing), plastic freezer bag, or plastic wrap 
that permits operation of the equipment (i.e., glass lens is exposed) and reduces the risk of exposure to 
the cave environment.  Prior to opening or removing any plastic protections, wipe the outside surfaces 
with an appropriate product described in the Applications/Products chart on page 1.  Plastic freezer bag 
or wrap should be removed and discarded after each visit.  A sealed plastic casing may be reusable if 
properly submersed in appropriate product as described in the Applications/Products chart and the 
functionality and protective features of the casing are not sacrificed (check with manufacturer).  After 
removal of any outside plastic protection, all non-submersible equipment surfaces (i.e., camera body, 
lens, etc.) should be wiped using an appropriate product described in the Applications/Products chart. 

3.) Reduce the risk of vehicle contamination and transport of G.d. to new areas by making sure to  
A)  transport gear in clean containers,  
B)  remove outer clothing/footwear and isolate in a sealed plastic bag or container prior to entering a 
vehicle. Storage container options vary considerably depending on the type of vehicle; but always clean 
and disinfect the outside surfaces of storage containers prior to putting them in the vehicle. 
C)  remain outside of the vehicle after exiting a cave/mine or completing field work,   
D)  change into clean clothing and footwear prior to entering the vehicle, and  
E)  clean dirt and debris from the outside of vehicles (especially wheels/undercarriage). 
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OBSERVATION OF LIVE OR DEAD BATS  
If you observe live or dead bats (multiple individuals in a single location) that appear to exhibit signs of WNS, 
contact a wildlife professional in your nearest state (http://www.fws.gov/offices/statelinks.html ) or federal 
wildlife agency (http://www.fws.gov/offices/, http://www.fs.fed.us/, http://www.blm.gov/wo/st/en.html, or 
http://www.nps.gov/ index.htm ).  Do not handle bats unless authorized in writing to do so by the 
appropriate government agency.  
 
 
Note on the use of Pesticides/Products listed above: 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) (7 U.S.C. §136 et seq. (1996)) 
http://www.epa.gov/oecaagct/lfra.html 

 defines a pesticide as follows:  

(u) Pesticide  
The term “pesticide” means (in part) 
(1) any substance or mixture of substances intended for preventing, destroying, repelling, or mitigating any pest.  
 
FIFRA defines a pest at §136:   
 (t) Pest  
The term “pest” means (in part) 
(1) any insect, rodent, nematode, fungus, weed, or  (2) any other form of terrestrial or aquatic plant or animal 
life or virus, bacteria, or other micro-organism (except viruses, bacteria, or other micro-organisms on or in 
living man or other living animals) which the Administrator declares to be a pest under section 25(c)(1). 
_________________________________________________________________________________________  
This document is the product of the multi-agency WNS Decontamination Team, a sub-group of the Disease 

Management Working Group established by the National WNS Plan (A National Plan for Assisting States, Federal 

Agencies, and Tribes in Managing White-Nose Syndrome in Bats, finalized May 2011).  On 15 March 2012 a 

national decontamination protocol was adopted by the WNS Executive Committee, a body consisting of 

representatives from Federal, State, and Tribal agencies which oversees the implementation of the National WNS 

Plan. This version of the protocol contains some modifications to the 15 March version, intended to clarify the 

recommendations for the appropriate use of treatment options.  This decontamination protocol will continue to be 

updated as necessary to include the most current information and guidance available. 

 
 
 

http://www.fws.gov/offices/statelinks.html
http://www.fws.gov/offices/
http://www.fs.fed.us/
http://www.blm.gov/wo/st/en.html
http://www.nps.gov/%20index.htm
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