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RADlONUCLIDE CONTAMINANT ANALYSIS 01~ SMALL MAMMALS, 

PLANTS AND SEDIMENTS WITHIN MORTANDAD CANYON, 1994 

Kuthrj'n llunnutt,~JunH!H Bll.\~!1 1 untl Phlll~rc!lttuuz 

ABSTRACT 

Smull mummnls, plunts und sccllmcnl!l were su1uplcd nt one 
upsl1•cnnl locution (Site I) tmcl two clownstrellln locutlo11s (Site 2 
und Site 3) from the Nntlonnl Pollution Dlschurgc 81ltnll1utlott 
Sy!ltcm out full II OS 1·05 I In Mortnnducl Cnnyon, Los Altu11os 
County, New Mexico. The purpose orthc !lumpllng WnMto lclc11tlfy 
rndlonuclldes potcntlt1lly present, to quuntltntlvcly cstlmutc tutd 
compute the tU110Ul1( of rnulonuclldc Uptake lll ~pcclf1c locutions 
(Site ~ und Sttc 3) within Mortnnducl Cm1~~on to un upstrcum Hltc 
(Site I), nnd to Identify the prlmur)' mode (lnhnlntlon/lt1gcstlon, or 
surlitcc contuct) of contumlnntlon to ~unull mummnls. Three 
composite sumplcs of ut lcn:tt five unlmnls per sumplc were 
collected ut cuch sllc. Pelts tmd curcusscs ol' euch nnlmul werc 
Mcpnrntcd nnd una\)'zccl Independently, In uddltlon. three 
(!OI1lposhc !.lllmples were ulso collected for plunts nnd sediments ut 
cuch she. Sumplcs were unulyzcd lor 241 Am. 110Sr. mPu, 23vl'u, nnd 
totul U. Wlth the cxccptlol\ or totttl U, ull nlellll l'ttdlotlllcllde 
conccntrutlons In smull nutmmul curcusscs und sediments were 
Hlgnlflcnntly higher nt Site 2 thw1 Site I or Site 3, No dll'J'crcncc~ 
were detected In the menn rndlonuclldc concet1lrutlon ol' plnnt 
!utmplcs between sites. However. some rudlonuc:llclc 
concentrutlons !bund ut nil three sites were higher thnn reglonul 
buckground. No dl n~rcnccfl were found bctWCCll lllCUil curCt\NS 
rudlonuclldc conccntrntlons wtd 111cLU1 pelt rucllonuclldc 
conccntrutlons, lndlcutlng lhnt the two prlmttlj' modes or 
contnmlnutlon mn>' be equully occurrltlg. 
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1. 

I 

I, INTRODtJC'riON 

Mortnnuntl Cun~on has been used lor dlt~po!lol of liquid Wll8tc since 1963 (Hnkonson et 
I 

nl. 1979) und us port of the Environmental SuJ·vclllnncc Program at Los AlnmoH Nutlonnl 

Luborutory (LANL), water untl Hedlment samples htlvc been routlncl~, tukcn from the 

Con)'Oil. Thc!lc duto urc published wtnunlly In l~ANL 's Envlrannwmai.Sun'clllancr! 

Re!port. Although chemlcul anui~!ICH ol'scdhmmt swnples and water cn11 tell us the 

conccntrntlon of' u chemical aubstnncc preHcnt, the)' nrc notsumcient to assess or deccribc 

the nvullnblllty w1d toxicity of'contnmlmmts to blotu. These nnulyt!cnl pllTometers do not 

toke Intel nc:c:ount fuctortl that dctcr·mlnc the bloovnJiubllt)' and the phyHiolog)' and 

blochctnlutry of un Ol'~tmlt~m. Resident wildlife populntlo11t1 at coJ,tamll,ntcd shea r:nn be 

U!lcd to monitor ctrcc:ts on the populutlons nnd rmbscquently the ccos~'IUcm (Fresquez ct 

ul. 1995: Htl11H0!1cl ul. 1980: Blg~s l!t ul. 1995: tmd ·rulmnsc 1989). Smull n,ammnh; 

huvc been lrcqucntl)1 used to monitor the pr·escnce or contumlnnnLB w1d huve been found 

to be cl1bctlvc blomo!1ltorH. The~ huve n relntlvcly short life BPM (generally less than 1 

)'CUI') w1d u lii11Dil home mngc, In uddltlon, they urc usuully ensy to capture nnd 

dcpenuln~ on the hubltut, ubundnnt (1'uhnugc 1989). 

'l'hiH study dcBcrlbcs the collection ol' small mnmmnla, plants, w1d sediments within 

Mortundud Cunyon ttl LANL, und was uucd to I) ldcntlf)' rndlonuclldcs potentially 

rm.!ncnlln nmullmummuls, plants, nncl sediments, 2) quuntltntlvcly estimate and compare 

the amount oi' rudlot\uclldc u~takc nt spec! lie locntlons (SIIe 3 und Site 2) within the 

Mortundod Canyon to on up"trcnm site (Site I) b~ sum piing cm·cnsscs und pelts of small 

mnmmnls, nnd overstory und unde1·atory vegctutlon. 3) determine the Jlrimnry mode of 

contnmlnutlon for smull mummols, either b~· surface contllct or through ingestion, and · 

lnhulutlon, 4) dl.'!tl!rmlnc If corrclntlons exist between contaminant conct!ntmtlons In 

Hcdlnumts, plunl materials, und smull mummnls, and S) cstlmutc gmnll mammal densities 

ut each Hllc wtd control site Jor cst.hnutlng potcmtlnl contnmlnantloods within the small 
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mlllnmul communlly. Dntu collected nt the two downstrcnm sites within Mortunclud 

Cnnyon were compurcclto ttn upslrcum she within upper Mmlnnclucl Canyon. 

11. METHODOLOGY 

srrE SELECTION 

Three sites were selected for !lnmpllng und trupplng within Mortandnd Cun~1l111 (Figure I), 

Two sites (Sites 2 und 3) were selected below Nutlonull'ollutlon Dlschurgc Ellmlnutlon 

System (NPDES) outfnll #OS l·DS I. One site (Site 1) WLl!l sclcctctl ubovc the outl'utl unci 

served us the upstream snmplc site. 

Site I wns located 0.483 km (0.26 miles) upslrcnm from the NPIJI!S outlilllln u wctlund 

urcn domlnulcd by cnttul!s. Site 2 wns locutcd 2. I km ( 1.3 mile~) downstrcum from the 

NPDES Olttl'ullln n rlpnrlun/mlxcd conifer urcu lhnt receives cphcmcrul nowlng wutcr. 

Site 3 wus locntccl below tlw sediment trnp In Mortnndud Cunyon. 4.0 km (:!.5 miles) 

downstream from the NPDES outfull. The !lite wus loculeclln n typlcnlly dl)' CLlll~'on wllh 

u shrub/grnssluncl hnbltnt. 

SMALL MAMMAL COLLEC'l'ION 

A grid design consisting or I 00 snup trupM plucccl upproxlmutcb' I 0 m upurtln u 5 lt'Llps 

wide b)' 20 trnp!!long design wus used to collect unlmuiH nt cuch of' the three sltc!l. ·rhc 

grid wus centered over the stream (dralnugc clmnncl). Snup lrnpplng look plucc over 3 to 

5 nights (or until ut lcmlt 15 nnlmnl!l were cttplurcd ut cuch she), Procedures lbr htmdllng 

tUld ncld processing ol' smull mummul!l with respect to l'otcntlul h1!bctlon or huntuvlrus 

urc gl vcn In Mills cl ul. 1995 und Biggs und Bennett 1995. The !ll\1111.! sul'cl>' l"'occclurcs 

were loll owed tor collecting tls!tue sumplcs from snup•troppc.!t.l unlmuiH. Snup trup!l were 

bultcd Lmd scll11lntc afternoon und checked In ctu·ly morning, Trup!l with unlmnls wct•e 

tnk1.111 ton ccntrul processing stnllon where pull!! were removed. Prccnutlot\s during 
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hundllng were tukcn to minimize cro~s cotHumlnutlon from cnrcttss to pelt while 

removing pelts. All cxtcrnul hulr wus removed from uppcndugcs. Three composite 

sum pies were collcctl!d nt cuch site with cuch Yumplc consisting ol' n minimum S unlmnls. 

The pelt wns scpurntcd from the curcuss ol'cnch nnltnul und unnlyscs run 011 pcllsund 

curcusscs !lcpnrutcl ~ for the nnulyscs of' 137 Cs, '10Sr, 23HI'tt, tl9Pu, c111cl total U. The sn111plcs 

were thcn pluccd Into I ·L gluss bcukcrs. The bcukcr· Cl1ntcnts were covct·cd with tll1 foil 

nne! ushcd ut 500° C for 120 hr. The !mmplc nsh wus pulvcrl~cd unc.l homogct1lzcd before 

It wus submitted to u LANL nnulytlculluborutory for the unnlyscs of'~41 Am, 'J
0Sr, ~JKpll, 

~3 ''Ptt, totul U, Lmd tJ?cs. Tritium unulysls wus not rlln on the smullmnmmul sumplcs. 

All methods of rudiochcmlcul unul~'scs huvc been dcscrlbccl prcvlousl~' (Sului' .. ur l9H4). 

Results urc r!!portctl on u per ush weight busts (g/ush). In some cuscs, there were 

insuflicl!.!nl umounts or pelts to nnuly~c scunpl!!s Hl!purutcb' due to mlnlmu111 amount or 

ush rcqulrcd to conduct the unulysls. In these cuscs, the composite sumplcs were 

combined for cnch site. Scpnrutc unulysls ol' pelt nnd curcuss ullowr.!d l'or u more uccurutc 

determination ol' rudlonuctldc conccnlrutlon (ingestion, inhulutlot1, or cxtr.!rnul body 

sur thee). 

11 LAN1'S 

Plunts were collected nt uti three slt!!s w!thlt1 the smullmummulgrld. 'l'lll'r.!l! sumplcH of 

understory (grosses nnd forbs) und ovcrstory (shrubs und trl!cs) vcgclntlon were tukcn l'ot· 

cnch site nntl pluccd In l·gullon zip lock bugs. Undcr!llor~' vcgctutlon wus clipped utthc 

ground surt'uce nround cuch trup und pluccd Into n 1-gnllon zip lock bug. All collected 

understory species were Identified. 

Overs tory shrub species were collcctcd In Ll sltnllur l'ushlon. Bt•unchcs of' ovcrstory Hhrub 

species udjuccnt to smull mummul trups were cut unci plucl.!d Into u l·gullon zip lock bu!:_! 
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to form u sumplc. Thrcl! samples were collected from euch site. All colll!cted overstOl')' 

Hpcclcs were Identified. 

The ovcratory und understory plant sumplcs were removed from the l·g,ullon zip lock 

bugu. plucccllnto I ·L sluMs bcukt:rs w1d distilled for 31-1 w,ui~·MIH. The beaker contents 

were covered with tin foil und ushed ot 500° C for 120 hr. ,.he sample ash was 

pulverized und homogenized before It wus submitted ton LANL nnnlyticollnborotory for 

the unnlyscs or 2•1Am. 1)
0Sr, 23 Hl,u, 2391'u, totul U, and 137Cs. All methods or 

rudlochemlcul analyses have bl.!cn described previously (Snlow 1984), Results nrc 

reported on n per u!ih weight bus!~ (U Mh), 

SEI>IMEN·rs 

At each ol' the three: locnt1o11S, five subswnpl!!s of sediments were collected. Samples 

were collected ucross the streambed chumtc:l nt the Q .. to S·cm (0· to 2·1nch) depth with 

stulnlcss steel scoops J!uch subsumple was cornposhcd in u ?.ip lock bug. mixed 

thorou~hly. anti I'OUrcd Into labeled SOO·ml pol~1bottles. Swnplc bottles containing 

sediment !lM1l'lcs were placed ll1to Individual zip lock bngs nnd trnnsferr~:d \o the 

Luborutory In locked Icc chest:.! under full chuin·of·custod~· protocols. Samples were 

submltt~:d to CST·9 on the snmc day, All methods ofrodiochemicnl nnul~•ses hove been 

described previous!)' (Suln1..nr 1984), Results arc reported on a per grnm of dry weight 

bnsi!l (g dry). 

STATISTICAL ANALYSIS AND DENSITY ESTIMATES 

The Stntlstlcnl Analysis Systr!m (SAS) wus used to nnnl~z.e ull dutu sets (SAS/STAT 

User's Oulde 1988). A unlvurlute test wus used to detc:m1lnc if sample (pelt. carcass. 

undcr!ltory, ov~:ratol')', und sediments) rudlonuclidc mcuns were nom1ally distributed 

wlthln euch site. Most means were normally distributed. therefore u purnmctrlc t-test was 
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used to determine I !'the meum; ofcuch rudlonucllde were cquul bctWI.!cn curcuss nnd pelt 

untl ovcrstory nnd understory, An Anuly!!ls of V urlnnce (AOV) wus u~cd to dctcrmltlC II' 

nny slgnl11cunt di!Tcrcnccs In the umount of rucllonuclldcsln sum pies (~ell. curcnHs, 

undcnllory, ovcrstory und sediment) existed between Hll!!H nnd Duncun'HI11llltlplc rtll1gl! 

lest (MRT) Wtls wa~d to ldctulf'y where the slgnllicunl dll'fcrenccs (ull'hu = U.OS) occurred 

between sites. [11 uddltlon, the SAS procedure, CORR, wususeclto ct,mpllll! corrclutlon 

cocl'flclcnls (R) between rudlonucllclc cottccnlrntlotls l11' cuch sutnplc type (sediment, 

vcgctntlon. mtd smull mnmtnnls), Stntlstlcul corrclutlotl!l were clctcrmlt1et.l ttllhl! 0.05 

level. 

Smnll mnmmul clcnsltlcs were cstlmntcd using Leslie's rl!gi'C!!slun mcthl,d (Scbl!r 19N2) 

uppllcd to cuch site where dnlly totulnumbcr ol'cupturcs wcrc plotted u~ulnst thl! 

~:umultlllvc dully captures, Conlitlcr1cc lntervnls were culculutctl ut90% u~lng the 

gcncrul method (Seber 1982), 

Ill. RESULTS 

CONTAMINANT ANALYSIS 

Results of dutu nnulysls prcsentctlurc for the rudlonuclldcs 2'
11 Am, 2lHpu, ml,u. 110Sr. 

137Cs. totnl u. und tritium. Trltluhlll11nlysls wus l~crl'ot·mccl l'ot' plut1ls {lWcrstory nnd 

understory) tmd sediments only. SmullmtUlltnuls were not unulyzed l'or· tritium bccuww l11' 

concerns at• blood· borne puthogcm~. The mcun conccnlrnllon!l ol' rudlonuc:lldcM f'ound In 

sedltmmts, plunts (ovcrstor>' unclunclcr!llory), tmcl smnlltnummul (cnrcmJs unu pelt) 

tissues by site ( L 2. und 3) arc lbunclln Figure 2, 
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l:Jgure 2. Mean Conccntrutlons ofRadlonuclldes ln Plants, Rodents, and Sediments of 
Mortundud Cun~on. 1994. 
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Figure 2 (cont.) 
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Figure 2 (cont.) 
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Figure 2 (cont.) 
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ruble l. Rud 1011 ucllde Concenu·ntlons 0 r ltodcnt CnrcllHKI!II or Morumdud Cmwon. 1994 I 
Sl'l'E J (2,5 mllciJ SITE l (1,.3 anllt:PI SITE 1 (0,26 miles 
tJo"'natreum rruna downstrc.!llm rrom UJlNircmm from 
Nl'DES uutrull O!l· Nl'DES outrllll 051· NPDES outfRII 051· 
OSl) 051) . 051) 

RADlONUCLli>E N MEAN SJt: N MEAN SE N MEAN SE 

H-' • • . • 
*'HAm (I)Cl/J,CUIIh) 6 0.009H 0.0050 6 0.03:27 0.1019 6 0.0090 0,0029 
*"'GPu (pCl/f.lllllh) (j 0.003tl 0,0024 6 0,0292 0.0065 6 0,0013 O,OOOH 
•"':~!Ju (J!.Cllt~ llflh) (j 0,0035 0,0012 6 0,0300 0.0079 6 0.0098 0.0032 
lo) 'CN (pCI/11 U8hJ 6 o.s l 67 0, I tiHCi 6 1.7617 0.5188 6 0.5017 0.1487 
~usr (pCllu nNh) 6 2.9830· 0,26H8 6 11,650 2.0776 6 2.7500 0.5482 
U (~f.t/" Ullh) 6 0,187H 0,0248 6 0.3H27 0.8973 6 1.1560 0.8571 
• tl'lllumui1Ul)'sls wn!lnol.conducled on rodent tissues due to potentlnllnh:ctlon ol rodent 
blood· borne vlruy l'rom hnt1dllns procedures. 

Tuble :!. Rndlonuclldc ConccmlrutlonH of Rodent Pelts of Mortrmdnd Con von. 1994. 
' 

SJ.l'E 3 (2.5 mlle~t SlTE Z (1.3 milcH SITE 1 (0.%6 ntllctt 
downNtrcum from .. . downrttrenm rron1 up11treom from 
NPDES outrull 051· NPDES outfnll 051· NPDES outfnlt 051· 
0!1) 0!1) 051) 

HADIONUCLIDE N MEAN SE N MEAN SE N MEAN SE 

"H • • " 
... lAm (J)Cllt.t u!Jh) 4 0,1 HHS 0.0576 4 0.6388 0.3636 4 0.3142 0.1928 
"JlJJ'u (pCllt.t U!Jh) 4 0.1675 0.3430 4 0,3::!90 0.1650 4 0.1013 0.0665 
""',l,u CpCllr.t n!lb) 4 O,I54H 0.2352 4 0.6768 0.35:!3 4 0.2813 0.1352 
lJICtl (pCliR 11811) 4 5.3525 3,8694 4 H.9225 I 0.13:! •1 4.H250 5.0060 
:ll'Sr (pClltt ush) 4 2.0150 0,9500 4 11.350 5.9504 4 3.3750 1.3720 
U (IJS:IU 1111h) 4 1.0538 0,1684 4 16,035 13.492 4 6.Z750 5.4770 

' ' • trlliUI11rmnlysls was not conducted on rodl!lll t1ssue11 due to potcntlnlrnlcctlon of rodl!nt 
blood· borne vlru11 !'rom hundllng procedurc11. 

AOVs uncl Duncun'N MR1' (Mirl" was onl)' run when a significant di!Tcrcncc was 

detected) were pcrfonnc.:d on meun rucllonuclldc concentrations round in corcnsti and pelt 

sum pies or Mmull mammals ot thl! three sites. All radlonuclldc (241 Am. ~lKpu, 2:\
9Pu, 90Sr. 

137Cs, w1d totnl U) conccntrotlonsln pelts were not stotistlcall)' dlffcrr.=nt between Sites I, 

\2 



2, uncl 3 (ulphu a 0.05), The r: stntlstlcs und probubllltlcs gcncrutcd from the AOY nrc 

listed In Tt~blc 3. Dlf'fcrcnccs were dctcctccl l'or some rudlonucllclc concct1trntlot1~ In 

smnll mnrnmnl cnrcusscs between sites. 

Tnblc 3. Results of the AOV for pelt sutnplcs. 
nudlonuclidl! F \'nluc Probublllt)' 
~"lAm 0.94 0.4267 
'-JISpu 2.3H o. 1475 
~J~Pu 1.56 0.262H 
l.HCs 0.10 0.9019 

-~1 1ISr 2.00 0, I 914 
I Ollll U U.H2 0.4716 

Mcnn concl.!nlrutlons e41 Am, 2311 Pu. tWru, !lOSr, uncl 131Cs) In smull n111tnl11nl curcusscs 

were round to be slgnlflcunlly higher ut Site 2. Rudlonuclldc cot1ccntrutlonsln curcmwcs 

were not round to be slgnllicuntl~' cllt'fercnt between Sites I uncl3, Mcnn conccntmtlon 

ot'totnl U In smull nttlmmul curcus!l snmplcs wns not round to be slgnl11cuntly dll'l'crcnt 

bctwctm the three sllcs. The F stutlstlc und probublllty !J.I.murutccl by the AOY urc llstl!dlt1 

Tublc 4. Tnblc 5 lists the results from the IJunclln's tvtRT. 

Tuble 4, Results or the AOY !'or smullmummul curcuH!l sumplc!l. 
Rtu.tlonucliuc F ''IIIUI.! l't'nhuhlllt)' 
.!'+'Am J.95 0.04JH 
~Jtipu 14.63 0.0003 
~JYpu 7.7H 0.004H 
mcs 4.HO 0.0245 
':JUSr 16.46 0,0002 
I OlUI U 1.04 0,3760 
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Table S. Result!! ol'the Du11t:un'11 MRT tor Mmull mwnmul curcnss samples. 
nudlonuclldc Duncun Mcmn N Site 

Groupln'-'• 
241 Ant A 0.03267 6 

.., .. 
B 0.00983 6 j 

B 0.00900 6 I 
23~Pu A 0.02917 6 

.., .. 
B 0.00383 6 3 
B 0.00133 6 I 

239Pu A 0,03000 G 
., ... 

B 0,00983 6 I 
B 0.00350 6 3 

137Cs A 1.7G2 6 
., .. 

B 0.517 6 3 
B 0.502 6 I 

90Sr A II.GSO 6 
., ... 

L~ 2.983 6 3 
B 2.750 6 I 

• Mcnn11 with the sumc Duncun Orouplnu lcucrs urc not !llgnlticantl~ different. 

J,lnntH SumplcH 

1'·tcst!l were performed to dctcnnlnc If the mcun rudlonuclldc (241 Am, 23HI,u, 239Pu. 90Sr, 
137Cu, 3H. und lotnl U) conccnlrntlon~:~ln plunt untlcrsto~' (n• 6) und ovcrstor>' (n• 6) 

were !llull!lllcully dll1'crcttl from cuch other utcuch ofthl! sampling 6ltcll, 'rable 6 and 

Table 7 II!H the mcun, stundurd ciTor, und sumplc: sl~c tor rudlonuclldc concentrations 

f'ound In undcr!lto~' tmd ovcr!ltory plnm sample!!, respectively. 1'hcrc wus no :;totlstlcul 

dl flbrcmcc In the mean concl!ntrutlonl:l of' rndlonuclldcsln ovt!rsto~· nnd underKtOI)' ut Ltn~' 

sites wllh th~ exc~ptlo1, ot'IJ0Sr ut Site 3. 'rhe n1ccm conccmtrntlon or 90Sr In pln11t 

ov~:r~\0!1' smnplcll nt Site 3 wn11 algnl1icnnll)' dl11'1!r~:nl t.hru, the conccnlrntlon of 90Sr 

found In undcrstor~' Hnmple!l ut She 3 (t•tcsl, T • 2.6096. p • 0.046 ), The ml!un 

concentrutlon of 110Sr In plunt ovcrHIOI')' sumples at Site 3 wus 12.48 pCI/g ash 1md the 

m~:un cot1ccntrutk111 IJt J3lunt undcrHtor~' Nnmpleu wns ~ .667 pCI/g ush. 

'" 
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Tublc 6 nnd Tnblc 7 nlso list the rcglonul buckground levd f'or lllldcrstol)' uncl ovcrstory 

for cnch nnulyzcd rudlonuclltlc. ror unclerstol')' sumph:s, ullmcun rudlonuclldc 

conccntrutloml from all 3 sites were gcncrully higher than the rcglonul bm:kgrouncllcvcl 

with the exception of'2JKPuut She 3 which wus lower thnn the rcglonul buckgroun1.l. 

Meun rudlonuclldc conccntnttlons round In ovcrstol')' stU11ple1:1 were nlso gcnei'UIIy higher 

thnn the rcglonul buckground levels. However. ml'u nnd totul U were lower thW'I 

background nt Site 3 nnd totul U wus nlso low~r thnn buckground ut Site 2. 

Tublc 6. Rndlonucllcle Conccntrutlons ol' Undcr!ltorv l'lurll Specie!! ol' Mortundud Cunvun. 1994. 
' . 

SlTE J (~.5 miles SlTE Z (1.3 milcH SITE 1 (U,l(i IIIIICll 
uownst l't!lllll from t.lown!ltrcnm from u PH t l'l!ll nt rr· II In 
NPDI~S uutfnll 051· Nl'Dl~S uutfull 051· NPDES outfnll 051· 
051) 05'1) 050 

RADlONUCLto•: N MEAN SE N MJ<;AN Sl~ N Ml•:AN SE 
~H W\...lll.IJ 6 J750 1160 6 JISO !JKI 6 94M3 6089 
~'~lAm (pCI/e n!ih) 6 0.0222 0.0177 (j 0.1965 0.1620 6 I .5300 1.2720 
-'-'lllJu (pCIIg nsh) 6 0.002:! o.ooml 6 0.0993 O.OHUI 6 0,8'.113 0,6352 
.:-'~lJu (pCI/1! usb) 6 0.029K o.o:wJ 6 O.IH37 0.1576 6 I .JH40 I,OtiS'J 
1J 7 C!i (pCII~ n!lh) 6 0.4 I H3 0,1106 6 4,74H3 4.2H52 6 K.94MO 4.7910 
,USr (pCI/~ ll!lh ) 6 4.6667 0,4tl62 6 30.567 12.629 6 36.770 I ~1.420 
U (J.!f,!/~ tUb) 6 0.5433 0.3913 6 0.5267 0.1414 6 o.nHJ 0,2259 .. Lot ti!l!lllc moisture. 

11 USRSRLaUndt:rstor~· rcglonul stull!!tlcnl rclcrcru.:c level (I.e., the Ujlpcr··ll1111t buckgrout1cl 
conc.:cntrntlon bnsl!tl on the lllC:Illl + 2 counting unccrtnlntlcN), 
r Upper limit buckground conccrllrutlou!l l'rom J:rcscjucz ct ul. l1J95, 

AOVs were pcr!brml!cl on the mcun concentrntlon o!' rudlonuclldcs !'ollnd In ovcrstol)' und 

understory plnnt species to determine ll'cotlccnlrntlons were stut!stlc:ully clll'fcrcnl 

between the sumpllng sites nncl where the clll'J'crcncc occurred. At the probnblllt>' level o!' 

0.05, no slntlstlcul diiTerenccs were detected In the lllCUil rudlonuclldc conccntrutlonH ot' 

undcrstol')' nnd ovt:rstor~· plants between sites (MRT wusnot performed bccuusc no 

signlticuncc wus d!!tectcd), Tnblc H lists the F !llutlstlc, rucllcmuclldc, uncl the pl'obublllt~' 

gcncrutccl from the AOV for the plunt sttmplc!:l, 

IS 

• 

• 

lmGIONAL 
UACI\· 
onoUNU' 

USRSRL" 
1'.100 
0,004 
0,004 
0.003 
0,27 
2.2 
0.44 



1' bl 7 I~ dl lid C II I! I n onuc c onccntrnt ons o 1'0 vcrston' PI S Ul\l illC!C C!S 0 rM d dC Mn" 1\ lll,~on, 994. 
SITE 3 (2,5 mlh!H SITE 2 (1.3 mlh!H SITE 1 (0,26 ntllcN 
tlowtt!ltl'l!nnt from down~ttrcmm from up11trenm from 
NPDES outrun 051· NPDES outf11ll 051· NPDES outrnu 051· 
051) 051) 051) 

lV\DION UCLIDE N MEAN SE N MEAN st-: N MEAN ISE 
,1:111 (pCIIL) 6 4050 1722 6 3417 1540 6 3650 1463 
"'"Am (pCI/~ u11h) 6 0,0043 O.OOOK 6 O.OMOM 0.0390 6 0.0692 0.0450 
•·utpu (pCI/f! &Ifill) 6 0,0015 0,0006 6 0,071M 0,0624 (j 0.0312 0.0149 
• .,~l>u (pCI/u n11h) 6 0.0025 O.OOOH 6 0.0673 0.5173 6 0.0358 0.0188 
lJ7CH {JlCI/t.t IIHh) 6 0,3200 0,0937 6 1.3467 0.9251 6 1.3730 O.S136 
:J'IISr (pCI/Jl llNh) 6 12.480 2.962 6 40.017 26.411 6 41.670 15.540 

u (J.l"'" at8h) 6 0.3733 0.1009 6 0.3133 0.0905 6 0,4033 0.0781 .. . L ol tlNHUI! moisture. · 
h OSRSRL;.OvcrstOJ')' rcglonnl Sllltlstlcal reference lcvel (1.1!., the UPI3&:r•llntlt bnckR.round 
conccntrutlon bn11ed on the menn + Z counting unccrtolnth:s), 
~:Upper limit bnckground concentrntlonH from l:resqucz ct a!. 1995. 

·rob It! 8. ReHult11 of th~: AOV for understory and ovcrstory plant samples . . 
Snntplc Rudlnn ucllde F vnlue l)robublllt)' 
vnut!rsrorJ' -''+lAm 1.24 0.3168 

.!,HIPu 1.74 0.2089 

.!J~Pu 1.47 0.2606 
'J 'Cs 1.32 0.2963 
~usr 2.37 0.1278 
JH 0.91 0.4239 
l OlOI U o.sz 0.6055 

over~·ror,Y ,NlA1'11 1.44 0.2679 
~Jltpu 0.91 0.4245 
.!J~Pu 1.04 0.3773 
JJtCa 0.96 0.4056 
~usr o.ss 0.446H 
JH 0.04 0.9S9H 
IOlUJ U 0.26 0.7764 

Sediment Sumplcrt 

AOVN and Duncun'a MRTs were pcrl'om,cd to test If the menn concentration (See Table 

9) of rnclionuclldca (~41 Am, 23 KPu, 239Pu, 90Sr, 131CN, 3H, nnd total U) in sediment samples 

wt!rc stntlstlcully clliii!rct,t betwce" the three Mites. M~:un concentrutlons of:.~~ Am, :)8J>u, 
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~3 ' 1 Pu, '10Sr, mcs,und 3H In Sl!ulmcnt sumplcs were Htutlstlcully higher· til Site:!. 

However, concl!nlrntlons of' totul U l'ounclln scdl111cnt sumplcH were stntlstlcull~ higher ut 

Site 3 compurcd to Site lund Site 2. 'fublc 10 llstH the F Hlullstlc und probublllt~' 

~cncrutcd f'rom tit!! AOV und Tnblc II ll!!ts the r~:su!IH n·om the l)unctll11!1 MRTs. 

Tublc Q, Rndlortuclldc Concuntrntlon!l In Sediment!! of' Mor1undud Cruwon. I'JIJ,I. 
SITE 3 (2a5 lllllto!l SITE :Z (l,J miles SJ'l'E 1 (O,lbmlhlll IU~GlONAL 
llown!ltre~nl from UUWillltl'l.!llnt fi'OI11 IIJl!ll reu m fro 1t1 11ACK· 
Nt»lJES uutfull 0~1· N t' ll l~S ou tl'ull 051· NI'DES outfnll 051· GltOUND" 
051) 050 us J) 

RAOlONUCLlOE N MEAN SE N Ml~AN SJ~ N MI~AN Sl~ ULR 
·,H {pCIIL) 3 66,67 33.33 3 3700 4Y3,3 3 743.30 127.30 7.2 
".,. 1 Am (pCIIu) 3 0.0147 U,OOSK 3 K.9333 1.:!441 3 0.0213 0.004 7 0.023 
-'JOPu (pCI/J!) 3 0.0043 O,UOIH 3 2.9200 0,3M70 3 0,0 I 00 0.00:! I 0.006 
..:J,Pu (pCUt!} 3 0.0293 0,1090 3 H.Ou67 1.0105 J U,049J 0,0355 0,023 
!-' 1C!4 (pCI/U) 3 0.5033 O.IOHl 3 IH,063 1.02HD 3 •0,00 O.D20H 0.44 
,usr (pCUI!} 3 0.4000 O.IS2K 3 1.3667 0.1202 T 0.6667 0,202H U.H7 
u Ht~:t~) 3 ~.2633 U.IS6H 3 1.3HOO 0.1 HOI 3 1.2K30 O.OKlJS 4.4 
II I Rt!glonuluppcr-llmlt buckground conccntrntlon, 
b UL bttckground dutu Is from Purt>'mun ctul. I 9H7. 

Tuble 10. Results ol'lhc AOV for soli sum pies, 

l~n tJio 11 u ~II !.I() (r \'UlUt! Probublllty 

241Arn 51.35 0.0002 

23Bpu 56.66 0.0001 

239pu 63,02 0.0001 

IJ7cs 296.96 0.0001 

90sr 9.4H 0.0139 

3H 42.97 0.003 

Totnl U 13.46 0.061 
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·ruble 11. Reaultll or the l::luncnn'!:l MR'r f'or sedlmcni1UU11Pics. 
Rudlonuclldt! Duncnn Mcnn N Site 

Grouplnt.t• 
-''fl A 8,933 3 

..., 
Arn .. 

B 0.021 3 1 
13 O.OIS 3 3 

""'
0

Pu A 2.920 3 
.., ... 

B 0.010 3 I 
13 0,004 3 j 

"J!'Pu A M,0Ci7 3 .., .. 
n 0.049 3 I 
B 0,029 3 3 

'J 1 Ca A I H.OG3 3 ., .. 
B 0.503 3 3 
B o.ooo 3 l 

~\J A 1.367 3 2 Sr 
B 0.667 3 I 
B 0.400 3 3 

.,H A 3700 3 2 
B 743.3 3 1 
13 66.7 3 3 

TotuiU A 2,263 3 3 
B 1.380 3 ., .. 
B 1.283 3 I 

• Metms with th~ Hlll111! Duncun Grouping letters nrc not slgnlficantl~' different. 

Tublc 9 ulso lists the reglonul buckBround level rar sediments lor each rndionuclidc 

nnulyzcd. At all thrl!c sites, meun radlonuclldc conccntratlon!l found In sediment samples 

wcr~: gcncrull>' higher thun the regional background levels. However, 2311Pu I.Uld : 41 Am 

wcrl! lower thnn buckgrouncl at Site 3 und 2~ 1Am was ulso lower t.hnn background nt 

Site I. 

CorrclntlonK between l'lnntH, Smull MummulH1 und Soli Snmples 

Bccuus~ of Hrnull Humplc size and I urge vnrlonccs oJ' the snn1ples, correlation nnal~'sis wns 

not performed. However, nl\cr the 1995 samples arc collected nnd analyzed, correlation 
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unnlysls will be perf'ormecl on thc entire dutn set (sumplcs !'rom 1994 und 1995) und will 

be reported in the 1995 report. 

Species Compusltlon. Dens it)' Esllmntc!l, unu lllonHIIIII ur Snmll Mnmmltlll 

Determining populutlon chornctcrlstlcs of'Hnmll mnmtnul~ wlllulclln lclcntll)'lng potcntlul 

conlnmlnnntlouds und trunsporl route!! ol' rudlonuc!ldes lhrolllJ,h the ccosystl!m, These 

populutlon chnrncterlstlcs Include home runge l.!stimulcs, rodent blomuss, und t'ood hublts 

of contnml nntccl orgunlsms. 13uscJ on dutu coli cctccl l'rom this Htudy. den !II tlcsund 

blomuss or rodents cun be cHtlmntcd. Home rtu1uc c~tlrnutes uru bused on studies 

conductl.!d In slmllur hubltuts on similar species. 

Rodent densities were cstlmutcd using Lc!!llc's regression method (Seber 19M2) uppllccl to 

euch Hitc where dLllly totulnumbcr nl' cuplllrcs wus plotted ugulnst the cumulutlvc dully 

cupturcs. Conndcncc lntcrvul~ Wl.!rc culculutcd ut90% using the gcncrulmcthod (Scbet· 

1982), Tltblc 12 1\Hts ull smull mummul species cupturcu during truppl11g Hl!ll!llot1!11n 

Mortundud Ctltl)'on during 1994. Thlsllst ulso lncludc!lltlcldctlllll cuplurus ol' dlut·nul 

!lp!.!clcs, Tublc 13 lists cuch !lpcclcs by th!.! locution they were Clll'turccllt1. either Site 1 

( Llp!llretun tvlortundud Cunyotl), She 2 (middle Morlundud Cun~'Ol1), or S lie 3 (lower 

Mortnndud Cunyon), DI.!CI' mice und brush mice were cupturcd In ulllmpplt1g locutlonH. 

Shrews were on I~· cupturcd ll1 the upper locution ol' the cuny on where !ILU'I'ucc wutcr Ill 

most prcvulcnt unu voles were cupturcd In the middle und upper Hltcslndll!utlng more 

19 

.. 
l. 
1 



molnt conditions compared to the lower situ. Although pocket gophers were onl~· cnught 

In the lower altc, mounds nnd burrow:! typ!cul of pocket gophers were observed at She 2. 

Table 12, Smull Mnmmnl Species Captured In Mortw1dad Cunyon, 1994. 

Lcl\!ll chlptnunk 
Colorado chipmunk 
Long•tullcd vole 
Montunc vole 
Silky pocket mouse 
Brush mouse 
Deer mouse 
Pinyon mouse 
Hurvcst rnousc 
Shrew 
Vnllcy pocket gopher 

Emamlas mlnlmus 
Eutamlas quadrlvataffus 
Mlcroms l01tglcaudus 
Micro/liS moHialfus 
P!!rogtwllmsflavlls 
f>l!rOni)I.\'CIIS bo)J//1 
Pl!ramyscus mcmlculaws 
Pe1romy.\'Ct1S rrtut/1 
Re1ltllrodontomys mega/otis 
Sore,\' Mp, 
iho!IWIII)'S boffafl 

'J'nblc 13. Smull Mummul Spcclus Captured in Mortundud CM~•on, B)' Locution. 

Spec leN Site 3 Site 2 Site J 
LcmH chipmunk X 
Colorado chipmunk X 

Long•tnllcd vole )i 

Montone vole X 
Silky pocket mou11c ~ 

BruHh mousu X X )i 

Pinyon mouHc X )i )i 

Deer mou11e X X )i 

Hurvclit mouse X >: 
Sht'I!W :\ 

Vullc>' pocket goph~:r X 

FlgurcH 31 4. und S show rclntlvc species composition. b~ site, for Mortundm.l Canyon for 

both trnpping 11~1JYion11 combined, Fluurc 6 show11thc pcrc1ml dnll~, eupture rntcs bused on 

:!0 



the totnl number or unlmnl!l cnpturcd divided b~~ the totctltllt!11bcr of tmp nights ( J trop set 

for one night ca I trap night). 

Figure 3. Relative Species Composition for Site 1, Mortandad 
Canyon, 1994. 

Deer mouse 
31.0% 

D . E I cnstb' :~tunn.u:s 

Long-tailed vola 
16.7% 

I 

I \ 

Brush m. Harvest m. 
11.9% 7.1% 

Least chipmunk 
9.5% 

.... 

Colorado chipmunk 
- 7.1% 

Shrew 
-· 4.8% 

Pinyon mouse 
11.9% 

During the first trnpplng session, the density ol' the trapping nrcn for cuch site wns bnscc.l 

on u 50-m x 200-m grid with tll1 uclclltlonal S-111 boundm·y !!ll'lp to hclt:~ account J'or 

nnimnls being clmwn Into the site clue to the bnll, !Juring the sccoJ1cl session, 50·111 >: 200· 

m grids were used for Sites 3 uncl 2. Thcruforc the totul cf!cctlvc tmpplng oren I !:I 

ttpproximutcly 1.21 hn. Due to ulow cupturc rule 011 the first night ol' trupplng on Site I, 

u SO·m :< 400·111 site wns used for the rctnulndcr ol' the trut'l'lng scsslo11 ut1cl thcr·cl'orl.! 

lucrcnscd the cfli:ctlvc troppln[4 urcuto 2.46 hn. Tublc 14 gives the cHtlll1lltcd clcm~ll~' (# 
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I. 

unlmula/hn) or each alte Hnmpled (both tl'llpping sessions combined) after udj ustmcnt for 

the toto I cfli:ctive trapping urea for each of the sites. 

Figure 4. Relative Species Composition for Site 2, Mortandad 
Canyon, 1994. 

Pinyon mouse 
7.1% -

Blomu:ui • .Eill~ 

Daer mouse 
4G.4o/o 

I 
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3.6o/o 

Avci'Ogc W!!lghts for each ~pcclcs und all noctumul species combined were calculated to 

obtain h1formntlo11 on rodent biomass for each of trapping sites (Figure 7). Sites 3 w1d 2 

were very ~dmllnr with un uverosc weight of about I 8.4 B wlth Sltc l being higher ut 

22.9 g. J:<urthct·morc, ~ruble l S comblt1cK density estimates w1d o\'crng~: weight estimates 

for cuch site followed b)' a blomuss calculutlon. Based on these biomass calculations, 



Figure 5. Relative Species Composition for Slte 3, Mortandad 
Canyon, 1994. 
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Figure 6. Overall Capture Rates* by Site for Mortandad Canyon, 
1994. 
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Tuble 14: Rodent Dentdty Estlmute or Mortundad Cnnyon, Sites 1, 2, nnd 3. 

SITE3 DAY NO, OF CAPTURES NO. OF 
TRAPS 

I Ht "c:sslon 2nd 
IICHSfon 

I 9 12 100 
2 3 4 100 
3 3 2 100 
4 I .. 100 

DENSITY ESTIMATE 14.1 
(# nnlmul11/hul 
STANDARD ERROR ·. 0,9 

SITE 2 DAY NO, OF CAPTURES NO. OF 
1'RAPS 

1st session 2nd 
Ret~tdon 

I 9 6 100 
2 . s 3 100 
3 4 2 100 

DENSITY ESTIMATE 14.7 
01 nn!muls/hu) 
STANDARD ERROl~ . 4.4 

SITE I DAY NO, OF CAPTURES NO. OF 
TRAPS 

I st session 2nd session I st 2nd 
1 4 13 100 ·200 
2 .. 7 8 100 200 
3 1 100 

. 4 3 100 

JJENSirY ESTIMATE· . J 1.1 
(# anlmuls/hn) 
STANDARD ERROR · 2.6 . • no new captures were recorded ul\cr the first night ol trapping, thc:rclorc, n tlmd mght 
or trupplng wnK not conducted; this. estimate Is trentcd · as u ~~complete cc:nsus11 of rodents 
nt the site. 



..----------------- ---

together with the Information In Tnblc 16, totnl estlmotecl rucllonucllclc lands cnn be 

determined tor ench site sumplccl. 

Figure 7. Average Weights of Nocturnal Species Analyzed for 
Radlonucllde Concentrations, Mortandad Canyon, 1994. 

Tublc 15. Biomass Estimutcs for Mortnndncl Cunyon, 1994, 

SITE DENSITY AVCJ WEIGHT (B) 
(# nnlnmls/hn) 

3 14.1 18.4 

2 14.7 18.4 

11.1 22.9 

Home Rnni:c Estlmntcs 

BIOMASS 
ESTIMATE (g/hu) 

:259.4 

270.5 

254.~ 

Home runge estlmntcs t'or rodents nrc provided In Table 16. These estimates nrc bused on 

dntn collected ut other locutions ulthc Luborntory but within similar hnbltnhl to whutls 

found In Mortnndnd Ctu,yon nncl, more spcclficully, In hubltnts sllnllnr to those where th~: 

sites were pluccd, These cstltnntcs lll'c based pritnnrll~· on species or the genus 
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Pcromyscm· (deer mJce. pinyon mice, brush mice). Est!mntcs are provided accot·ding to 

gcncrul hnbltut typea thul ure slmllnr In vegetative composition os Mortnndnd Cnn)'on 

(given In purcnthesls under lmbitol type in Table 16), 

Table 16. Home Runge Eatlmntes of Nocturnal Burrowing Rodents ut Los Alnmos 
Nat!onul Luborutory. 
HA131TAT TYPE SPECmS HOMERANGI~ STANDARD 

~Si. ERROR 
Df'>' cnnyon·uhrub, sru1111 BruYh mouse :.!3 meters 8.04 
mlxt ure w/11onte pondcrosu 
pine component (Site I) 
Dl')' CUI\)'01\•IIhnlb, srnKII Brush nloU!Ic 24,6 meters 13.4 
mixture w/11omc ponderoYu Deer mouYc 
pine component (Site 1) Lonu·tnlled vol~: 

11hrew 
Mol11t c:unyon•mlxturc or Dccrmouyc 34.0 mt:tcrs 14.6 
grnll!llllh rub/rl parlun 
ovcmllory(Sitc 2) 
Moist cunyon•mlxcd !Jeer ltlOUIIC 37,6 meters \7.9 
conlli!r w/rlpnrlnn vcg, und 
pcrctmlul wnter (Site 3) 
Moist cnnyon•mlxcd Deer mouye 36.0 meters ::!1.0 
con ll'cr w/rlpnrlun vcg, und 
J'crcnnlnl wntcr (Site 3) 
Mohlt CUI1)'011•111IXI!d Deer mouYc 28,3 meters I J.S 
conll'cr w/rlpurlun veg, nnd Bru11h n1ouuc 
l'ercnnlul wntcr (Site 3) Shrew 

Lon~~o•tnlled voh: 

JV, DISCUSSION 

ThiY !HUd~ wn~ Intended to 1) I dent! f)' rudlonuclldcs potcntlull~' present in small 

mummuls, plunts, nnd Hcclltncnts. 2) CIUUntltn.tlvcl>' I!!Himate and compnrc the umount of 

rudlonuclldc: uptake ut 11pccllic t~lti!K within Mortnndnd Can)'On b~, sampl111g carcasses and 

pelts ofsmull mttn,mnls, scdlmc11t11, und ovcrstory and undcrstolj' vcgctntlon, 3) 

dctcrmlt11! thl! prlmney modi! of' contumlnntlon· for Hmoll mnmmnls, either by surface 

contuct or throuuh lnge11tlon MdloJ•Inhulutlon, nnd 4) !!S1lmntc smull mummul densities ut 
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cuch sltc i'or c~tlmnting potent lui contumlnuntloucls within the !mud I nuunmul 

community. 

Ocncrnlly, for ull seclltncntund vcgctutlon stun pies guthcrcd ut the three sites within 

Mortnndnd Cunyon, mcwl rudlonuctlclc conccntrntlons were clcvutcd o\'Cr rcglonttl 

buckground levels. Rc:glonul background levels were not nvullnblc lor smnll mnmmuls, 

therefore n compnrlson to bnckground wns not possible, However, Mmnll mnmmul 

rucllonuclldc concentrations uppcur to be higher within Mortondnd Cunyon thun nt n wnstc 

burlul site ut Arcu G within Lnborutol')' boundurics sumplcd during the same lime frtlmc 

(Biggs cl ul. 1995). For example, mctm 90Sr conccntrnlions 1'ouncllt1 rodent cur~:uss tissue: 

fl·om three sites within ·rcchnlcnl Arcu 54 rungcd from 1.2 to 2,6 pCI/g of nsh, Whcrcus 

mcl10 conccntrulions oi' 911Sr t'ound In rodent curcuss tissue within Mortundud Cun~'on 

rungcd from 2.75 to 11.65 pCI/g nsh. In 1995, u control she wns Hclcctctl neur the 

southcn!ltcm part of the Lctborutory nntl smttll mummul snmplcs were taken. These 

Humplcs nrc currently being unuly~ccl for rudlonucllclcs. When the results urc avullublc, 

they will be compurcd to concc:ntrutlons round In smull mummul samples tukcn during 

1994 and those tnkcn In 1995, 

There Is evidence from the sediment nJ1cl vcgetutlonlmmplcs thut tmothcr source, besides 

NP08S outfull OS l-OS I, mny be contributing to the clcvutccllcvcls ol' radio nuclides 

lbund within the sediments, plunts, nncl smnlllllnmmnls sumplcd In Mortunducl Cunyo11. 

One possible source of the clcvnted levels could be the result or em uccidcntnl spill from u 

rndlouctlvc llquld-wu.stc line thut occum:d during the summer of'l974 ncur the 

hcudwntcrs of Mortandud Cunyon (Soholt 1990). However, the re!!lduul contumlnutlon 

wus clcunetlup to undctcctnblc llmltH (Smith et nl. 1977), During 1995, Llll uddltlonul 

upslrcum stlldy site wus selected to l'urthcr evaluate the passlblllt)' ofunothcr point 

source. Currently, 1995 sum pies ure being unul~'zcd for rudlonucllde!l, 
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With the exception of' totul U, all mcun rudlonuclldc concentrations In smull mo.mmnl 

curcus11cs nnd ~cdlments were s!snlficnntly higher ut..Sitc 2 thtll1 She 1 or Site 3. Site 2 is 

the closest site to outfall 051·05 1. Howc\'cr, Site 3 (furthest site from outfall OS l·OS l) 

had some rocllonuclldc concentrations above rt:glonal boclq~.round values (refer to 1"ablcs 

6, 7, and 9). In 1995, on uddltionol sllc wns plucc:d below Sltc 3 to further describe tl1e 

extent or the contamination. Currently. thclic samplcli are waiting for chemicnl nnni)1Sis. 

Determining whether contnmlnutlon IN greater In pelts thw1 carcasses, or vice vcrsat cnn 

help to Identify potcntlul pathways of contnmlnnnts (ingestion, lnhulatlon, or surface 

c:ontocl), Our study showed there wus no stutlstlcul difference between the radlonuclide 

conccntratloJ1S In rodent curcnsses and pelts at three sites within Mortnndnd Cunyon 

(exception of 23'Jpu ut Site J ), lndleutlng that all three modes of'contnmh111tion may be 

equally occurring. Other t~tutllca (Murk.hnn1 et al. 1978' Arthur ct nl. 1987: and Biggs et 

ul. 1995) conducted at waste dlsposul ureas huve shown higher radlonuclldc 

c:onccntratlonNin rodent pelts than ln rodent carcasses, indicating tl1e mode of 

contumlnntlon to be lur~cly from surface contact. Furtl1er dntn collected In Moi'Ulndad 

Cunyon u11u duta from other studies being conducted elsewhere ut the Laboratory will be 

used to more closely examine the modes ot' contwninatlon. 

Knowled~c ol' densities, food hubltuts, und population dynnn1ics will help to estimate 

contumlnunt loudti within the blota within Mortnndnd Canyon. Estimated densities und 

blomuss were calculutecl for allthl'ec t~ltes within Mortnndud Cunyon. Densities und 

blomUBs ct~tlmutes were 11lmllar between the three sites, Home range estimates coupled 

with biomass est! mutes c:nn uld In detem\inlng. conuunlnntion lo11ds as well ns 

dctcm,!n!ng movcmcntof rudlonuclldct~ ofl'..slte, 
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