Abstract

Based on findings from the pilot assessment fos ba2005, there is sufficient information to
conclude that bats from near- are HR have ially harmful body burdens of H

When comparing bat Hg levels between the referandenear-downstream site, blood and fur Hg levels,
significantly higher in the near-downstream arbmne of the bats in the reference area exceeded/80 u
fw. Of the 15 individual bats sampled in the néawnstream area, 14 were considered to contailidur

burdens that exceeded levels of concern (i.e., 2§ 6g). Ten of the 15 individuals exceeded thaidfy,
fw mortality threshold documented in mink. Bat fug kevels in the near-downstream area regularly
exceeded those from studies in Arkansas, Japaroanﬂlo where researchers considered their bat
populations at risk. Downstream areas of the NF| important for ining injury fhree
species of federally endangered species — the Towlisbig-eared bat, gray bat, and Indiana Bat. An
individual of the Indiana bat was sampled and shibwéur Hg level of 58.7 ug/g, fw. Although the effe
of methylmercury on bats is unknown, Hg effect Iseom other mammalian species indicate that Inalia
bats and other associated species are likelylat ris

Mist nets on the North Fork of the Holston RiveA V'

Introduction

Mercury and other aquati d contaminants are prevalent in freshwater|
i to fish and dlife varies inter-regionally because its availapiis
i gloghe North Fork Holston River (NFHRY), Virginia i

by a chlor-alkali plant in Saltville, Virginia. #lough operations at the chlor-alkali plant endeth@late
1970s, contamination of the river by existing sftes of mercury may continue. Similar investigat by
BRI of other riverine areas with historical watenhe polnt sources (e.g., Nyanza Superfund Site en th
Sudbury River, Massachusetts) indicate i ion of aquatic-based biota can occur ierriv
habitats for many years and for many miles dowastref the point source. To interpret environmental
exposure in wildlife arelede ing of high-risk biosefgine
provides a method for making i i itive ir ions, thereby helping asseg
risks to wildlife and allow landscape-level extrégtimns of the hazards.

More than half of the species of bats in the U\ lse characterized as at Ieast occasionally fogagi
over water and on insects. There h: g ions of exp
metals. Examination of guano in studies has shoage amounts of metals but this requires findirasto
sites usually using telemetry. Researchers haveeththat aquatic nymphs of flying insects from a
Virginia river polluted by a point source had elcamercury. Insectivorous Eastern Pipistrelles
(Pipistrellus subflavus3howed elevated mercury levels in livers and mutisseie, but reference areas wg
not sampled. Other research has shown that, ipaoson with reference areas, mercury was eleated
muscle, kidney, liver, brain, and fur of bats coliel over or near streams in areas of Arkansasfistth
consumption warnings.

Our objective was to develop a mercury exposurélgror the North Fork of the Holston River bat
populations based on fur and blood samples obtdiwedmist netting. This profile serves as the bdsi
the smaII mammal compunent of the North Fork oftiedston River project in which we would examine|

Methods and Study Area
Study Site
The study sites are located along the North Forlstdn River (NFHR), which flows through Sm

and Washington Counties, in southwest Virginia. WiHR joins the South Fork Holston River to fo
the main stem Holston River near Virginia's southieorder with Tennessee. In 2005, two study site
were selected for this pilot O it@jle 80, was i iately downstream of Saltyill
where Saltville NPL was in operation. A secortd sierved as a reference condition and was locate
an upstream stretch from Saltville at mile 92 (Feghelow-map).

Capture and Sample Collection

Bat capture and sampling occurred at two diffesites in the middle of July 2005. Six to ten mi
nets at each site were deployed. Two triple higgt nets and a couple of single high mists werel asg
both sites.

Nets were strung directly in front of ledge out@inms or between trees along small access road
in the middle of the river in such a way that fuledethe bats into the nets. Roads were choseretthat
towards water (with the assumption that bats wdlyltbwards the water to drink and feed after legyi
their daytime roosts), and which, were surroundgchhture trees or ledges that would provide good
roosting habitat. Nets were set at dusk and mazdtantil at least 2330 h; and if bats were being
captured, nets were left up until 0100 h. All beaptured were identified to species, checked for
reproductive status, sexed, and aged. Small daatples were collected by puncturing a vein in the
wing with a 26 gauge needle. Fur samples wereailiected. All bats were released unharmed at
site.

Sample Analysis
Thirty fur and 30 blood samples were analyzed éaltmercury using Cold Vapor Atomic

Absorption (CVAA) methods. Laboratory analysis veasducted by Texas A&M Trace Element
Research Lab (TERL), College Station, Texas. TER& ¢onducted BRI's mercury analysis for bird
tissues (blood, feathers, and eggs), fish, andistafor the past ten years. Mercury level resatts
given as fresh weight (fw) for fur and wet weigiwy) for blood. Instead of analyzing methylmercur
(MeHg) levels we focused on total Hg because(it)dess costly, (2) generally correlated with MeHg
most tissues, and (3) reflective of fur Hg levetsduse >95% of the Hg is methyl.

Bat sampling locations on North Fork of the
Holston River, Virginia, 2005.

[Big Brown Bat sampled on NFHR in Virginia, 2005.

Results
Sampling effort

We captured 30 bats in 2005 on the North Fork eftfiblston River. Sixteen of the 30 bats were caught
below the cc site at app! mile Bwo species, Northern Long-eared Baygtis
septentrionalisn=15) and Indiana baMyotis sodalis n=1) were caught at the site during three nighits
trapping.

Fourteen of the 30 bats were caught above the iwimaged site at approximately mile 92. Four specie
Northern Long-eared balotis septentrionalisy=4), Big Brown batfptesicus fuscus=2), Eastern
Pipistrelle Pipistrellus subflavusn=>5), and Eastern Red baggiurus borealisn=3), were caught at the
site during two nights of trapping.

Mercury exposure in bats

Mean fur Hg concentrations from river mile 80 arj @ere 49.9 ppm (+/- 4.54) and 5.02 ppm (+/-5.24),
respectively (Table 1). Fur Hg concentrations friver mile 80 and 92 ranged between 16 ppm and 89
ppm and between 1.08 ppm and 9.43 ppm, respeciiValle 1). We used a t test to examine differénce
mean fur Hg concentrations from each river milet fBafrom mile 80 had significantly higher Hg
concentrations than fur from mile 92 (t =6.48, [B0M1, df=26, Figure 1).

Mean blood Hg concentrations from river mile 80 8@dwere 0.272 ppm (+/-0.025) and 0.041 ppm
(+/-0.029), respectively (Table 2). Blood Hg corteations from river mile 80 and 92 ranged from .12
ppm to 0.464 ppm and from 0.013 ppm to 0.119 pespectively (Table 2). We used a t test to examine
difference in mean blood Hg concentrations fromhe@ger mile. Bat blood from mile 80 had significhnt
higher Hg concentrations than blood from mile 926112, p<0.0001, df=26, Figure 2). Bats from river
mile 80 exhibited 6 times higher blood Hg concetitres than river mile 92. Also river mile 80 exttid 10
times higher fur Hg concentrations than from rirefe 92.
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Figure 1.One-way ANOVA of bat blood Hg by river mile. Figure 2. One-way ANOVA of bat fur Hg by river mile.

Table 1. Mean fur Hg cor and ranges byiver mile.
River Mile N MeanHg SE+/- Min. Max. Lower 95% Uep95%

80 16 49.88 4.54 15.8 89 40.56 59.20
92 12 5.02 5.24 1.08 9.43 EON/5) 15.78

Table 2. Mean bat blood Hg 1s and ranges by ver mile.
River Mile N MeanHg SE+/- Min. Max. Lower95%  U@p95%
80 16 0.272 0.025 0.125 0.464 0.221 0.323
92 12 0.041 0.029 0.013 0.119 -0.017 0.099

Fur and blood Hg levels were significantly correth(r2=0.82, p<0.001, n=28) (Figure 3). Blood amd f
represent multiple species.
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Figure 3.Bat blood and fur Hg levels.

Discussion

There have been very few investigations on expostibats to metals.

*Researchers in Japan examined various speciesitftera from areas sprayed with mercury fungicidésy
measured total fur Hg in 1965 and 1966 and foun@ §pm (+/-6.3) and 33.7 ppm (+/-4.2), respectiv@lye fur
Hg concentrations found in Chiroptera from the aamihated area of North Fork of the Holston (meardBl +/-
10.3ppm) exceeded these values from Japan.

«In Arkansas, researchers examined various Chirastgecies from rivers in Arkansas that were ufigir
consumption advisories and found Hg concentratianging from 1 to 30 ppm in fur. They concluded tHg
accumulation had exceeded the hazard criteriaysetS-WS and that Hg accumulation in the bats ier@es
problem that warranted further investigation.

«In eastern Ontario and Quebece, researchers ind@8iéd samples from 5 sites and found Hg conctoms
ranging from 2.0 to 7.6 ppm in fur. In 1998, theypled the same sites and found fur Hg concentsitivat
approached or exceeded 10 ppm.

*A risk assessment for aerial insectivorous wildbfethe Clinch River, TN (Oak Ridge Reservation) eled
dose levels for the NOAEL and LOAEL for little bravbats are 0.114 and 0.56 ppm, respectively. Bats
experiencing exposure equal or greater than theElOwere found to display impaired growth, reprodaatiand
offspring viability.

Because there was a significant difference 1ce and contaminated site for Hg levels in
blood and fur, bats appear to be appropriate indisZfor Hg contamination. When we compare bat nfeahig
concentrations to Maine’s mink and otter mean fgrddncentrations we find that mean fur Hg levelbats from
the contaminated site exceed mortality threshaddsriink and otter (Figure 4). Thus, if bats arsessitive to Hg
as mink and otter, Hg levels Myotis sp.in the North Fork of the Holston River are a cafsseconcern.
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