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Abstract

A total of 162 waterfowl gizzards *?s coilected {rom Washingron State dufing the 1918'19 hunring
season. Lead shot *'ere lresent io ll (,1.1 percent) of the gizzards of 10 species of waterfowl repre'
scnted.  Only g izzards of  Pinta l ls  (Ads dc ta)  and t rdal lards (  A, td!  p ldtJrhjuchat)  contalned lead
pcllcts. The incidence of lead shot ingestion in Mallards was 4.6 percent statewlde. I{allarcls collected
from wcstcrn Vashington had lead shot present in 4.1 prcent of gizzards as compared to 0.5 percent
;n gizzards of Nfallards from castern Washington.

lntroducl ion

Ingestion of speot leacl shot has been lecognized as an important cause of $'aterfolr'l

mortal i ty since 1tt7, i  (Phi l l ips and Lincoln 1910). More than 6000 tons of lead shot

are expended into s'aterfo*l feeding areas by hunters every year (Montague an.l Mon-

taguc 1971). Consequently, clucks and geese ingestiog lead shot in al l  four major f lv-

\ \ 'ays.rcross the United States have been affected by leacl poisoning (Crinnel l  1901.
\Wecmore 1919. Mohler 1954, and Trainer and Hunt 1965). Bel lrose (1959) estimated

that plumbism accouoted foi the mortal i ty of 2 to I  percent of the total fal l  popuiat ion

of rvaterfo*i  in Norrh America. lncidence of lead poisoning along the Pacif ic Flyway

has been estimated to be,: i .9 percent. or ^bout t$ice the nationai :rverage (Bellrose

t959 ) .

Neershore Lrortom sediments of v,aterfon' l  feeding areas in Washiogtoo State mar

contain up ro a reForred j4,000 lead pel lets per hectare (1.1 sq. neter) 1rI the state s

lakes:rncl marshes (Adkins 1975). \ 'aterfos l  appear co be at r isk of ingestion of spent

lcad shot in Washington State. Hon'ever. recent studies by the rVashington State De

partment of Game suggesr r decl ine in staten' iclc lead shot ingestion by *aterlorvl.

Iogestion rates dropped from 5.3 pcrcent for the 1971-l. i  hunting season ro 11.5 percent

in 1976-11.In the I9rl  7f l  season. rhe rn. i . lenec ,, f  le:rd sh"r in *aterforvl qizzar,: ls

was 2.f) percent (Henri 1919). Because leed poisonin.q in \ |aterfo\\ ' l  has occurred in

hunting areas, sreel shot rcgulat ions for *aterfo*' l  have been edopted. The present srudl '

w,ls unclertaken to assess rhe occurrence of leed and steel shot in gizzatcls of $iterfo\\ ' l

in the State oi \Vashinl l ton r lur ing rhe l97i l-J9 huotin.t  season.

Melhods

(l izzercls ot hunrer'ki l led r, ,atcrfo*lrvete col lectet] ar publ ic huntinr: areas broken ( lo$n

on ,r counrl,  basis in rhe Srlte of \ \rashington during rhc l9l lJ-19 hLrnring seasoo. In
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addition, Gray's Marsh, a ptivate huodng reserve in Clallam County, contributed 108
Mailard gizzards to the srudy.

Specimeos were received by'i(/ashington State Department of Game field personnel
and frozen io plastic bags until examined in our laboratory. Gizzatds were opened and
contents examined for lead pellets by the hydraulic method developed by Breu'er ( 1!81) .
Shot n'ere identified as lead, steel, or copp€r. Penetrated gizzards rvere identified, and
any shot pleseor $'as examioed for erosion undet a clissectiog microscope. If erosion of
the pellet was appareot, it \vas assumed to have been ingested.

Results

A total of 762 rvaterforl'i gizzards *'as collected from 11 couoties in ritrashington State
during the 1978-79 hunting season. Lead shot were preselt jo 3J (4.3 percent) of the
gizzards (Table 1). One coppet shot nas founcl in a Mallard (Axdi pldtlrhlncoi ) ftom
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the Corfu Reserve in (;rant County (Table 2). No steel shot was presen! in any of

the gizzarcls. Of those *arerforvl gizzarcls that containecl leacl shot,70 percent had 1

pellet (Table 1). Only gizzards from Mallards contained more dran 2 lead shot per

gizzarcl,  except for 2 Piotai ls lA t. t  dckttt)  that hecl 4 and l l  shots in their gizzard

t  Tab le  l ) .

Of thc eight spei ies of ducks col lected, only gizzat( ls i tom N{al lards and Pintai ls

containecl leacl peJlcts. The incideoce of leacl shot iogestion in Nlal lards fot the l97lJ-79

scason was.1.(r percent staten,i t le (Table 1). Eastero Washington Mallards shon'ed loq'

ingestion rates (0.5 perceot) compared to Mallart ls from qJestern counlies 14.1 Per'
ceoc) (Table'1). The incidence of ingesrecl leacl shot io Pintai ls u'as 5.7 petccnt (Table

1). Al l  Piotai ls that had ingesrerl  leacl shot rverc col lecte(l  from the N7il lapa l lefuge in

Pacif ic County (Table 4 ) .

Three of 85 (J.5 pcrcenr) goose gizzards contained leacl pcl lets {Table 1). Trrr. ,
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TABLLI 2. Sahple distribniion and in(idence or lead shoi in xlLterfoNl Fizzards collecied lrom 1!
S'ashingbn counlies, 1975 -1 llii).
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T,IBLE L Lead shot incidence in Nalerfowl l|om hunling areas where lead shol x'ere jnsesl€d.

Spec ies  County  (Refuse) No.  o f  G izzards  ( t i ,  )

IalLard 5 6 5
2 0 0  (  3 5 _ 1 )

t  (  1 5 . 6  )
8 3  ( 1 . 1 . ? )

1 0 8  (  1 9 . 1 )
1 3  ( 2 . 3 )
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*Ilasrern counties in the S'1te ()f $rAshinston had 3 ]Iallard Eiizzards {ilh lead shol |resenr i 0 ; Irer.enl
of iotr I llallard sjzzards.

Wes iern  coun l ies  in  the  Sta te  . r f  \ l ssh ins ton  h td  2 l l  } la l la rd  s lzz r rds  \ t i l h  le r ( t  sh ,n  l ) .esen l  I  1  1  l )c i  .en l

oi lotal llallard sizzrrds.
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of the positive gizzards n'ere collected in u'esrern N(/ashington, although most samples
were taken from the eastern counties.

Discussion

Previous studies have suggested a decline in lead shot ingestioo by *'aterfowl collected
from Vashington Srate sioce the 1973-74 hunting season. Dropping from ).3 percent
in 19 t-7-74, the statewide leacl shot ingestion ratelvas 2.6 percenr in * 'aterfowl during
the 1977-78 season (Henry 1979). In the presenr study, the lead shot iocidence in
rvaterfonL nas fouod to be,1-1 percent (Table 1), with 60 percent of the gizzards
cominl l  l rom rl le easrein port ion of the state (Tabie 21. Afthough the +.1 percenr in
gesrioo rate tended to be higher than rhe 2.6 pelcenr rare repored for the previous
hunting season (Henry 1979), i t  compares closely n' i t i r  rhe mear (4.4 percent) in-
gesrion rate over three seasoos (Henrv 1979). Bel lrose (1959) reported that rhe in-
cidence of lead shor ingestion in *'atetfoq'l io rhe Pacific Flyway rvas 4.9 percent.

As in pre\. ious seasons, rhe inciclence of lead shot ingestion tended to be lr igher
in the n'estern Dort ioo of the statc 13.7 percent) than in the eastern councies (0.7
percent) (Tabje 2). I t  should be notecl that Clark Counry, rhe county having the high-
est starex' ide inciclence of ingested lead aocl sreel shor io waterfo*, l  in 1977-78, was
not sampletl  duriog rhe 1978-79 season. In eastern l iy 'ashington, only two gizzarcls were
frorn Yakime Cor.rnry, n'hereas or.er 200 q'ere from rhis clunty jn 1976-jj and, jn

1977-i lJ. Therefore. conclusions from these data shoulcl be l imited, alrhough there appeats
to be a highcr incicleoce of lead shor ingestion in rvaterfo*,l collecred from rhe western
parr of the State of rVashington.

The percentage of gizzarcls r." i th leacl shor rhat contained only one pel let was 69.7
percenr. Bel lrose (19j9) earl iet reportecl a sirni lar f igure of 65.5 percent lrorn the
Pacif ic Flyn'ay. In 1971-7.1. rhe pcrcentale of gizzards rvith lead shot that cootaioed
a single pel let rvas !2.t1 percent cleci ining ro 64.6 perceot in 1977-78 (Henry 1979).
Bellrose f1959) describcd an inverse relat ionship ber* 'een pel lers per gizzard aod
ingesrion rates for uacerforvl species. Therefore, in \ i lashingron waterforvl,  Henry
(197!)t suggesrecl rhar rhe increase in the number of shot per gjzzetd fron 19j3 to
1977 ref lecrs ao uprvarr l  trend in total inr:est ion rates. Since our data do nor ref lect a
conrinued drop in thc percentage of gizzards containing a single lead pel let,  the total
in{esrion rate has possibl l  stabi l ized.
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