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Abstract

Ruffed Grouse Collected from

rPresent address: Huxley Cjrllege of Environmeotal Studies, Vestern \(/ashiogton Universitv, Bell-

ingham, Washington 98225.

!prcseot aclclressr \Vest Virginia wildlife Resources Division, Point Pleasant, rJ/est virginia 25550.

Sixteen Ruffed Gro\rse (Baflav *mbelht) sere coller:ted from mounr n-ous- areas io southwestcro
Virsini.r  br th.rcr inc and 'h(ir  l i \e$ and rrrsometatarsal bone. analvzed for lcad r sg lead/e. d s '
bv atomic ab'"rpri , in rpectrophorometry. Li 'cr lea.l  concenrrarions averaPeJ '  SE I 2 2- 01J
,!2". "".t "" "uia""." 3f ineisred tead shot was found. Overall, mean (:!S.! ) lcad concertmtion
';G^.4 '"^ ;-s o.r pgls. and values ranged t.omo4a'ql7la/a Bone lead conccnrrarion' oF

*:t"r."".il::,::*- 
to pioiide ,.*"nubly rJalistic background values ior lead in remoce forested

lnlroducl ion

Lead contamioatioo is a continuing problem for populations of wild avian species either

from ingestion of spent lead shot ( Bellrose 1959, \Testemeier 1966, Lewis and Legler

1968, Kendall and Scaolon 1979) or from exposure to environmental lead contamioa-

tion (Tansy and Roth 1970, Siegfried er al. 1972, ohi' et aI 197 4, Kendall and Scanloo

1979 ) . There is a paucity of ioformation on background conceouations of lead in aviao

species collected from relarively undismrbed habitars. Data from such species should

better approach 
"oormal" 

background tissue lead coocelrtrations and thus be useful in

evaluatioo of elevated concentlatioos. This report is coocerned with lead concentrations

in Ruffed Gronse (Bonaw tmbellus), a nonmigratory species inhabiting relatively

remote habitats in southwestern Virginia scanloo et al' (1980) have addressed concen-

trations of lead and other heavy metals in feathers of Ruffed Grouse; this study addresses

lead concenttatioo io livers and skeletal tissue of Ruffed Grouse.

Methods and Materials

Sixteen Ruffed Grouse were collected by shotgun from mouotainous aleas in south-

*'estern Virgioia. Each bird was traosferred to rhe laboratory, where the liver and

r^lsometatarsal bone were dissected free and frozen for latel lead analysis. Tissues from

indiviclual birds were dried. ashed. and dissolved in acid. The coocefltlatiofl of lead was

determined by atomic absorption spectrophotometry using an Instrumentation Labora-
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tories Model J51 spectrophotometer in the flame mode. Procedures used in preparing
samples and in determining heavy metal concenrrations are given n Scanlor- et al.
(1980b). C-oncentradons of lead were calculated in tesns of /.g./g dry weighr (d.w.)
in both the liver and tarsometatarsal bone.

Results and Oiscussion

Overall mean ( l S.E.) lead conceotration in tarsometatarsal bones of Ruffed Grouse
was 2.78 LO.57 pg/g, and values ranged trom 0.44-9.15 u{S tfig. t). These lead
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Figure L\ t': r ,'i Lxrne lead and liver lead concenrratiot (p'/e, d,.at.) in Ruffed Grouse collecteil
r r,:, r. srr.rr,xestern Vireinia.

coflceotratico.t il skeletal rissue were considerably below those found in Mourning
Dwes ( Zotairia inacrotl.ra; nnge ol 1.02-763.65 pg/ g Lnre lead; N:412) (Kendall
and Scaolon 1979) and Rock Doves (Cobmba liaia; range of 6.63-72j.86 pg/g borLe
lead; N-19) (Kendall and Scanlon 1982), although lead in their femurs was de-
termined. lv{ouroing Doves had a mean (:lS.E.) bone lead concentration of 41.07
x 4.44 y.g.g in their femurs and represent a species that ofteo iniabits areas of high

humao population densities with consequent poteotial for increased exlmsure to en-
vitonmental lead ( Keodall and Scanlon 1979). bt conuast, the Ruffed Grouse is a
species occupying mole remore, and presumably more pristine, environments. The lead
concentrations in tarsometata.rsal bone approximate values published for Ruffed Grouse
features (Scaolon et al. 1980a).
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Overall mean ( -r-S.E.) lead conceotratioo in livers of Ruffed Grouse was 2'27

+o.43 !'g/ g. No evidence of ingested lead shot was found, as liver lead conceqtratioos

*.r. ,"luiiu"ly low in grouse when compared with liver lead conceotrations (X tS'E'

- \f .4i- 3.6 p.S/ in;upunese QtLail (Coramix coturnix iaponica) that had ingested

one No. 8 t"nJpina ifettduU und &anlon 1981). Mourning Doves had liver lead

conceouations that ranged from undaectable up to 76'41 pg/g (N:412) in birds

that had ingested tead shot. However, liver lead averaged 2.)4 pg/g (dw') in doves,

slightly higler than in grouse (Kendalt and Scanlon 1979) Although Ruffed Grouse

uni Uoor"ni.tg Doues *ere collected by sh@tiog, conemiqation of liver tissue by

penetratiog lid pellets could be a possibility. However, such lead cootamination of

iiu"r. i, ,ilik.ly,- us Japaoese Quail shor through the livet with lead pellets did not

have higher liver lead collcenffatioos than those decapitated (Kendall and Scanlon

1 9 8 1 ) .

Bone lead conceotlatioos of Ruffed Grouse appear to provide reasonably realistic

background values for lead in remote forested areas io southwest Virginia The values

for liver lead conceAtrations appear to be less sensitive in contrasting a remote dwelling

avian species, such as the Ruffed Grouse, with a species probably exposed rc grearcr

u-or,.rt^, of envitonmental lead, such as the Mourning Dove However, liver lead

coocenffatioos can provide valuable information on the possible ingestion of spent

lead shot by Ruffed Grouse. It appears that Ruffed Grouse collected by hunters are

a useful source of tissues for monitoring lead concentration in avian species that in-

habit relatively lemote ecosystems
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