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AQUATIC i\lt\Cl~OINVERTI.Wl{ATES ANI> WATEl{ Qll,\l.lTY 

OF SANiliA C,\NYON, LOS ,\1.,\i\IOS N,\TION,\1. LABOIMTOH\', 1?95 

by 

Saul l'11.>!iS 

;wd llcidi N<lllclman 

1\USTnACT 

The Binlogy Team of T:Sfl-~0 (the El"Uill!(Y timup) at f.,1s t\l.llllllS Narilutal 
Laboratory (LANL) has collected samples liom the stream within Sandia Canyon ~im:c the 
summer of 1990. These field studies mcasut c water quality paramctc1 s and culkct :tquatic 
macroinvcrtebratcs from sampling :;itcs within the upp<'r canyon sltcam. R<·J><His by 
Dennen ( 199•1) and Cross ( 199·1, 1995a) discuss previ(ltiS aquatic studies in ~;;111clia 
Cnnyon. This report updates and cxp;utds the previous findin!~S 

The Biology Team cnllcctl'll water quality <.lata and aqulltic m.t\'1 oinw1 h:b1 itlr:• 
monthly at three sampling stations within Snndia Canyc1n in 199\ lhl· t\\n upstn-.un 
stations occur ncar a catt:1il (1j~Jiw lot~folia) dominated mar~h down!itrl'illll lillln ouu:.JJs 
that discharge industrial and sanitary waste cnlucnt into the stream, thereby maintaining 
year-round flow. The third station is approximately 1.5 miles down~trl..';un from the 
ou1f.1lls within a rni:<l:d conifer forest 

All water chemistry p:ut1metcrs met~ sur ell in Sandia Canyun dtu ing I1.N:\ fdl Within 
ncccptablc S1.11c limits and :>(ored in the "good'' lH' "l'\t.:l'lknt" 1 an~~cs whl'n rompa1~.·d to 
nn Environmcnwl Quality Index. llowcvcr, aquatic manoillvcttchratcs habitats have been 
degraded by widcspa·ad ctosion, channdization. loss of wctlands due to lkpositiou .111d 
stream lowering, scour, I united acceptable ::.uh~lr.•tr:-;, l.t\NI. 1 cka!;cs and ~pills. and other 
strcssors. Ma,:roinvcttchratc communities at ;dl the ~.rations had low div('lsitics, low 
<knsitics, and crr;ttic lltunlll'l s of individuals. lh('!'C rc:~ults indi~:alc that although th1· 
stream possesses accq>tahk w;m·r dtcmi~ll y, 11 h:ts tl'durl'd hint i~ p11ll'tll i;tl. The b~.~~.r 

developed aqu;'ltic community 01~cm s at the !';uupling ~1ati1>11 wirh the l)('~:t h:tbitar ;111d 
whose downslrl'.111lloration p:urially lllitigall'S the rlll:l:l<; ol'up:.tll\1111 illlpai~rm·nrs. 

1 INTIHH>HCTION 

1.1 l'n·viuus t\qualir lli1Jingiral S;IIIIJlliu;~ '' irlaiu S;111dia (·all) v11 

''Jllll'f San.li:l ( ·,111\1•11 ·1 h·· II''""''\' 11·-1111 1'.".\' .• •· t.nl 111 1n11'1V !Ill' ill'l'·ld·.PIIIw; '·1•111 .tud 

J' 
·~.J 

~-
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began rcgul:~r·monill)fiut; Clftl.c Sandi;t wetland nt thi$timc (lknra:lt I!JY·I) The Tcnm 

Canyon ami to determine if the l'll\ ir nrlltll'lll w.rs ,,t1~·~.:rcd by indu~lr i;rl and ~;tnitar y w;rslc ' ' t. J 

dischmgcs. Simullnncou~ly \\ ith lllllllil(lt in~~ chclllic:tl nnd physictl condition-; of the st r c.un 

monthly, the Team c;'lllc\:tcd aqu.llk inver tdlrJtcs Thl'Sc sautpks "'·:r~· used ru cvaluiltl' 

the cl1i:crs of l.t\Nl. disdr.ut~t·s 011 :tquatic biol~)gkal Cl'llllllltllitil·s i11uppl'l S;utdi.t 

Canyon. 

1.2 Physiral and Chemical l'aramrrrrs 

Laboratories outlined a comprl'lll'llsivc and intcrdisciplin:rr y Enviro11mcrll:ll !~valuation 

System (f!ES). This I?ES ust·s physical, chcmict~l, t111d hiologiral parameters to assess 

pussiblc cnviwnmcntal impacts ot' w;ttt•r rc~nurn• projc·rr s This tt•rmr r r t•l(·r s In m;tlly ,,r 

the environmental qu;'llity r;~ti11~:s dl'Vl'h)pt~ti by Battelle 'I he llioll,gy Team nH:.tstllcd 

water temperature, disS<'Ivl.'d n-..;ygcn. pi I. ;111d condlll:livily ar each sampling !.tat ion 

JlH)IlthJy. 

Wall'l' !CIIlpt•raltll\' dirrnly inlllll'lln·s iHj;l.,!t\ Ol)l.iiiHSIIts' physit,logit:all'l11Kiion:; 

sud1 ns mctnbolism, growth, t'lllcrgcnl't', :Huln~p10rlucrion (W;tll.lcc and 1\ndl·rson I 996). 

llucruat ions in pi I and l'<'rlllnrr ivll v, .\ dt.llll'.l' 111 w;rt r:r 1\'lllpl'l altlll: of a :iill~·.le dcgtl'l~ 
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Dcprc!\scd oxygt•n t'rl\'it Oil Ill(' Ill~ olkn indit:arc the presence of'" g:rnic wa:.lcs 'I he 

amount of dissolved o.\y~~c:n (DO) in wall' I lw; ditl'Ct ami inmrl·dratc l'l)i:t:l 011 

c;:cldisOics, nnd ~tonclli<'s) (hyt•,t·n is prtscnt in air atlevcb grcatt·r than2(lU,OUO ppm. 

but irs maximum valur at s11lt•rati0n in wall'r is only I 5 ppm (Enkscn ct al. JIJ\)C>). 

Although aqu:~tic insccls rwprirl~ 11101 c o~ygl'll lor metabolism at elevated tcnrpcr atur cs, 

l~ss is avnibhlc due tn <kcn::l$l'd sc>lubility (O.wlin er al JI)"J.I). <.'c11ain ~tagcs inrhc lifi.: 

cycle of aqua ric invctll·hr.1lcs, ~.udr .rs erne~ ~:rnn·. will nor or cur unless ~;ullinrnl oxy!',cll 

is present (lkll I 971 ). < :otd-w;tlcr IJI;'Ij'llies and stone flies (illlllol IOlcr.llt~ I H > 

com:crurarions nruch hdow S 111]',11 (Nrhl'kt·r ICJ'/2). 

Acid wntcrs illc dtMilr.l\.'1 i1.cd by low species diHt sity und low productivity 

t\cidily nnd lmsicity of water ;uc lllt\ISIIIcd by rhc pi I scale, with low v;dm:s (0 · <•) 

indicating ncidity, middle values (around 1 0) in1hrating rwultalrty, and hi!:h v;1luco; (S · 

1·1) indicating ba~iciry Smuc aqu;rli1: org.rnisrn'i, as rn.tyllil'S, aH' cxrn·mt·ly :.rn!.iliv<: to 

pi I of natural Slllf;rcc wall'IS r.urgcs fwnt (,~·to q rt (Cutin and I Jdl I'J"i~) 

(\HrdtKtivily 111\.'aSIIICS rhc abdrly of w,l(('t lo r.ur y ;rn l'll'CII i\';d l'lllll'ltr, ;rod il 

1dkcls the Clllll'l'lllr;rrions of'lllltit.nl ;nl,:.(.llh't: in w.rrn ·1 Itt: l'\ll:dul'ltv•l}' 1•f pul;rhlc 
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obwincd by multiplying the ~.:ondu~ti,·ity by 0 66 I ht: upp•:rlunit on IJS th.ct .tqu;rtic 

1.3 ,\quatic i\(:\l'roi:lnrtrbr;lh·s 

Aquatic macroinvcrrcbratcs :uc c'tl·nsivcly utili.lnl as '"''lt~J quitlity indirators t\ 

macroinVl'llcbmtc is nn irwcttcbt att' that is visible tu the un;rilh-d t:ye. 'I his 1 cpo1 t ll$l'S the 

terl'lS macroinvcttcbJ ate, aquatic mact oi nvcllcbriltl!, inw1 to..:bt ale, and aqu.tt il: i rwct tcbr;rtc 

intcn:hnngcahl.'l'. ThCSl' org:mis•ns. cspl~cially the !.ttt·am-dwcllmg in!>ccts, at c \vdl :.uitcd 

as wall'r quality indicators clue to their 

o small size and tnt.ll immersion in the nquatic cm:irorllntrtt; 
o tdativcly ::cdcnt:uy n;r!lll'l\ 
• nbundancc in vittually all strcnms; 
o range of sensitivities to stress nnd contamin;1nts; 
• life cycles, , .. hich :11 c lh:qucntly of at least one-year dtll atiClll, allowiug 

lung-term detection of past disturbance; and 
• rcl.llivc case of colll·l:lion nnd idcntific;ttion to f:rmily or gt'llltS level 

In gl·ncull. monitoring only the physic:tl :tncl cht•mic:tlrkrr;u:tct i-;tics of waters 

providcsli!llc inforlll:ttion of conditions prior to the samplin~~ date In rontra~t. chan!',l'S in 

(Rosenberg ct al. 1'):)(,) The t;.iturc of chemical 1.t11l:t ia to protect :tquati~.: Iii~· has 

(Karr 199 I) Shills in thl' nurnhl·t s of nuli\'idn:tls ;utd romnnrnity ~-pt•ric-. rPIIII'"';itinn 

not inrnqHH.IIt' bioln~·.i,·:tl ol:it:t ~\\'d·l'r J•lf i) 

. ... 
,_ t 
1-f, . 
"'· ') / 
.;;_ 

•.; , 
i_ J 

fJ~ 



Quality (1992), objectives of;!n aquatic hi\llo~~il.".llmonitoting plll~_:ram !>hu11ld indudc 

., defining !;t:1t11:> and 11 ends, 
o idcntilying existing and ~merging pr oblrm~. 
o pruviding info1mation to support dcvdopmr111 ;tr:d irnpkuH·r~t:rtion l'r 

pulicit·s and pro_gr;uns lor wntcr-rcsourcc managrnu:nl, 
• evaluation of pmgr am ellcctivcncss, aucl 
• response to t'lllcrgcncie5 

2.1 G l'llrral Selling 

Uppt•r S;mdia Canyon oc<.:ur s \\ itf,in the bnunda1 it·:; uf l.ns t\l:mlll:; NatiPnal 

Albuqurtquc and ·10 ~Ill U5 111i) \\T~t of S.111L1 h: (Fig. I) In tilt~ l.t\NI. rt·ginn, tht~ 

The Rio Grande flows in a soutlnn~~tl'rly dircrri.·•: o\pflg lhc L":l:oll'rlllllO~( bound.11Y of 

!.ANI.. ~-lost l.t\NL indu~t1i·tl dl·n-l,lpllll'llh :uc <.:onlinl'lltnllw llll";,r tops, \d:rrh Llll!',l' in 

1,')00 111 ((>,200 11) :ll their t',l~·ll'llltrl flliiHI'i .ll~oq· thl' ltio (ir.ullk 'lhl· t".lll)'t•ll·; within 

!.ANI. bounda1i~s cu1la· .1~ 1kcp :1'; ~('{l "' (I,Pl}) tl) h·lnw rile llll'~:.1 I••Jl I :\~..;1. r·. 

.. 
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and the rcmaimkr i:; resl·rwd as bull\.·r ;ones and potl'ntial sites IC.n t\1tlll ~ dn ~.·h)pllll'lll 

(EI'G 1996) 

includes ash fall, nsh fall purni..:c, and 1 h)ll'litc tutl: The tun: ranging th'm noii\Hid'-·ll h> 

welded, is nwn.! than 100 111 ( 1,000 li) thick in the western parr of the Plall'illl ;111<1 thins to 

eruptions in the J<'nll'l. i\·lounr:1ins al't'llt I ~~to I 6 million y1·ar:; ag\l ·1 ht• rutl' \l\ l'll.•po; 

tllltO the Tschicoma FPIIIT:ltion, \d111.:h ron'iists ofolckr Vl•k.lllit:s th.1t lillm tht· ku11:1 

c.:onglomcrntc along the 1 ivl'l. ·r hc:.e liHill:ltlon'> """''lay I Ill~ :.nllnwnl\ "r tiH: S.u;t.l h: 

Group, which c~rcncl acros~ the 1{1o Ci1andc Valley and ;uc 111o11! th:1n l,Uuo 111 (.l,.iUU rt) 

lhi<·k (EI'Ci I 1J%). 

in July f1om JC)()Irhrollgh I'JCJO was :~rc (SI''F). ;111d tht: ,,vc·•,,gc lli)ttr.:tnpt·l.ltllll'rn 

January wa~ •I"C (·fO<>F) The awr arl: low tl'lllpn.ltun~ 111 J11ly li l'lll I %1 tht ougla IIJ1)0 

lt:lllpct alii I c lllll:lu:lt illll'i a\'('1.1!:\! I i (_. {:' Yl· ). a ll'~lllt or I.,\ N I.'s hi)•,lt l' lev .II ill II illld :1 

1 1 . I I' I 'I I I I . I ' .t I I 'I I' .• 

1!1y, l:ll':lf ;J(fiJO!>piH'IC, Wllll'll allOWS lll~:lllfi~OI:tllllllllllllll): llll~ u;1y .111'1 I.IJ11tl 1,1111:111\l' 

·r he ,,v,·ra~:l' .\lliHI.d I''~·· q·•l.lll<.'ll i·. ·IS, :01 (I:-\., ill) .. u11lth· fi, ·t ti,,• ·,,·.:•~· •.•t":l,.· 

"'J 

'1 
i_ i 

"i' .. s. .. 
. ., 

---------------------~~----------~-------· -----. 
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150 em (59 in) (EPG 199(,) The llHllllhly l\ll;lls nfpl\·rip•tati\tllliorunc;uc.t 

1\\Cil'(lr<Jlogical :.lntion in T:\-Ci arc -;hown in r-i~·. "2 

2.2 n,·~rr!Jition of ~:uulia Canyon 

The head of Sandia Canyou is ncar rhe llnivc·rsity llumc in Tt\-:~. and rhc ~.:anyou 

C'\tcnds nppruximal\'ly IS S km ( \\.~ moles) southca:•tward to thl: Rio ( ir;uHk. lhc 

drainage basiu is npproxi111,11dy I.U !;(juarc kilonwrcrs (~ 6 squ.uc 111ill'~). The initial 7 5 

km (•1.7 miles) ofthc canyon nn·urs oni.ANL ptoprlly. lndu~ttiall'lllucnts !'tom LANL 

ncrivirics maintain n yc:tr·rnuncl Mtt·amlhnv in upper Sandta Canyon Tlw lmH·r c;tnyon 

yc;lr dut~ to si!Hill events and 'nuwnwlt 

id('ntilicd tlucc IVJ'l'S ,,fwrtl.mds tlr w.ltt·r sy·.r,·m·' ''ithin Sandi;' Canyun (<\nv.udin 

l.t\Nl. pmpcrry. the Wl'lbnd :tll'.1 rh.lll~'Pi rn ;t"lt'nlpor;uilr flooded palw.ttitw \WII:lntl" 

in Fi~~ 3. 
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froml.t\NI. opnation!' sinn~ the cady 1950's r\ pncnnial !>ltc;11ntlow is tllllt'!ltly 

maintnincd primarily by dis~h;u ~~:s fn)lll Ct)'C'Iing !0\\crs below the T:\-.l powc1 plant, 

n:circulah.·tl water litllll the Saniraty \\'a~tt' sy~.ll'lllS ('(ll)~;o)id;llion (S\VSC) pl.llll, ;uHI 

storm w;~tn divt:rSiriiiS !'tom l t\-.l ro:rds, uuildings. and p:u 1\ing I<•IS t\ l.u r.c ndwll 

undl·rncath a dcnwlition lnndlill empties wnh·r fwm the Tt\-.\ pown plant, dt\'l't tl:d stmm 

water, and :~cvcral k'w-vc•lumc 1./\NI. oull:llls into the hl•ad of thl~ (;Jil}'Clll. The SW('S 

OutliliiiJS dist:haq•,l'S excess tcii<;C w:llcr till a Stllllht:Jn hillsi<k :tpproximatdy ·10 111 (I.?~ 

ll) from the culvert. Watl'l'i limn both points ofdi:.chargc ronllnin~:lc in the rhannd that 

haS CUt through soH scdillll'lltS lll',ll tht .. • l'rlltl'l' of the Catl)'l)ll 

2.3 Description of thl' Shtdy Sih·s 

(n I <JCJO, the Biology Tl·.tm IH:g;tn to nuHutor sampling o;tatit)ll:\ \\'I thin Sandia 

Canyon's artificially flumkd, p;llmllinc \vctland. llw locations l)fthcsl: station·; h.wc been 

chnng{'d during lhc years 111 allow d;ll.l (nlkction al dilli:t~nl wt·ll:tnd ~ilt'S In l')rJ5, lh•: 

lowest stalion wa~: lllllVl'd ;tppt uxirn:11l'ly -~ ·I 1\tll (I S mi) clown·.l~t:aru lo pt ovidc dat.t on 

condilion5 wi1hin the nlulll.llll' Wl\1111 th.11 dr.1in•; the uppl'l clttailm;u~.h 

l!ach s:unpli11g :;tat ion l·on:.i~.l:; uf .111 appto\llllatdy Ill· 111 ('i.i -I\) sll e.un r l':ll'h, .nul 

populations :.ulliciu11 tC·l".l.th!i·.lnnn•l lllllt' ;tlll'l •:,unpk cnlkt'!IPII t\11 ~ •• 1111('1•11!'. :.l.tlh•n·; 

along 1he ~.trc:nn, \\'ilh lt1t\t'l ruunl•,·r~. Pi't 1:t111:·: !':!lll:c·1 np:.ttt',\111 (hl', ·I) In l•i·h, tlw 

II 
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16m {50 ll) downstream linmthc main clllm~nl culvcll. This :;1!1! 1n:~.·ivcs disrh;ugcs hom 

the SWSC outlilll unthc ~outhcm hillside ahuvc it and flolllt•p:.lll'illllt•lltf.,lls .11111 ~~~11111 
1 

water diversions through tht~ ~ulw1t lhc wgctntion :•long the ~lllllhl'lll sll"l'.llllbank is a 

thick monotypic st:md oftall (IS lll\11' h ll) l':\ltails (l)'l'"" lal~f(,fiu). The no1thc1n 

strenmbnnk vcgclntion con:;ic;t s primarily of redtop (tiKrmti.\' alb11) with ~millkr amount:; 

nf sow's ~ar (Sonchus t15pt·r), .uHI v;ll ious ut hl·r fna b:; Scv1.'1 ai1H ,.,d~,·n 1s,a pin~.· (l'inu.,· 

polldt•ro.w), Gnmhcl's o:tk (Qnl'I'L'II\' ,S:{Imbdn). Douglas·lir (J'.wudr•hug" mm:tnu) 

trees, and Russian olive (l·.kagnu'\ rmg"''~foliu) lin'S ul'l'lll' IIJI!.tll.'illll,l,ut S('.l h.,-; no t111c 

ovcrstory, although smrotllllling callaalo; plllvidc some sh.ld\.· 

Dcb1 is, including asphalt and COilCI etc limn the dcnwliltlHI land till and \\inti- boa no.: 

trnsh from the County ~illlit;uy l;111dtill, '>~:curs in the sla!.:illll da;annd at SCI. 'I h\! 

surrounding hillsides ill c unvfgctat~·d l.tw <lll\IS c.tp.1hlc or lllilssiw n o~.inn d11r ing :.It Hill 

the channel, but llllllll'IOIIS .1:aps occur in tin: tC.~nnng, c~pni.ally '"the sell ions boumling 

tlac County Silnitary landlill 'J hl~ ~lll·:un b~,·d is lll'avily r.cdillll'lllt'tl with !;ill~; ;ulll ~;amls, hut 

I.(J Ill (S ll) dc(•p. hl'l(ll~'lll tlncldan~~ nrnu sat SCI JH ian; II ily dul' 111 '·llddt·n :-11'1111 w.tln 

I. 

. -~..._ ____ .....__ ____ _,__~------'-·~-------......... ~~~-----~---· .. ·-·- ---- .. ~· -· ••..... -......... --··· -- ·-··----··-"-·- ----~--- ,,__ ...•... ·····------- -..... ------------~---------------------------~- -~----- --~ . -- _______ ..... 
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AI an appro:"<imatc: dcvarion of2)20 m (7200 11) above Sl'a level, SCI. i~; al,oul 100 

m (330 1\) tlownslrcam from SCI. lhe ~11 c:unside vegetation l:r.n:-ists Ill im;u,ly (11' rail ail~. 

redtop, nrtd thistle, with !\tn.tlh:r :lllll'II!IIS of gumw~:l'd (Grmcldia <1/'h,macll.' ). sw~ct 

clove•· (MI!Ii/otus sp.), sage, C:mada wildryc. and dandelion ('Jimmtnml c![licinah•). 

Ponderosa pine and Gnmbcl's o:'lk grow along I he canyon walls, hul no ovl~fl\101 y occua s 

nt this s:lmpling st;\lion. SC2 is beside a sc:ties of ~hilling sand h;ll!\, amlthc ~h.mnd hanl\s 

nrc less than 0-.3 m ( 1 11) high. lmml.'dialcly upst•c:tm from SCJ., a l:uHc stand tlf call ails 

ex lends across most of I he level canyon hortom :md the slH'am becomes lc~.s l h:111ndit.cd. 

Aquatic invertebrate h:tbitat is maa gina I due to slream b;lllk inslability, high 1 :11c:s of 

erosion, nnd the loosesubsrralcs. 

Previously, I he r:1rrhcs1 downs II cam s:unpling station tH:cuncd ncilr the end of the 

call ail area. In 1995, the Biology 'J\~am wanlt·d 10 coli eel informal ion (Ill rite bi1llogic al 

hcnhh of the ~trcarn bcyon<llhc uppNm:trsh for rhal reason, SCJ was t.'slahll~hcd 

approximately :H km (I ~ mi) dowmtrc:un fwrnlhc ht!ad of S:11uli.1 Cilnyon lhi'i 

~ampling stat ion lll'l'lll '> in a deep ( 12 Ill N ·10 I)) and flail ow ( I ) Ill ('I ~U ll) ~~·1; I i~)JI < ,f I hl• 

c:lnyon rhickly shaded hy "hire li1 (..J htc'' l'tllrcolcu ). li.nuh·l' s o;lk, I >oug· fu 

clcv.1tion at SC3 is 21 SO 111 ("/OSO ll) t\long the str~am channl'l, the urHkr~>llliY H'gl·tation 

consists J;ugdy of redtop (.·lg1mliJ ''"'") \\ ilh s111alln ana•unts ~)r \\ild r a~phl'll y (Nul•"·' 

.\·trigosu.t), James gi'J.lllilllll (( ;t'IOIII/IIIt cac''fl//tJ\11111), \Vond'~; J(lsc (No''' t~·o,•d\ft), 

II 
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.. .. 
4 
0 

.. . .... 



:.:.-·· 7 'l J 

more consist~:nt wat('r tcmpcratur .:s lite water 1$ Ul>unlly :~lHHtl 0.15 111 (0 :l 1\) dn·p. ;md 

the strcnrn channcl is approximately I. 5 m (S tl) wide and 0. S Ill (IS ti) dc~·p. SCi 

proviclc!i the best aquatic invertebrate h:\bitat of a lithe Sandia sampling ~t;1tiuns due to 

shading. more licqucnt ritllc arc.ts, and less s.111d ;tnd ~ilt (although rttuth is pH·~~·nt due to 

upstream erosion and suh!:cqm:nt dcpo~it ion) covering a rork y subst1 .ttc. 

3 DISTUIUJANCIO:S WITHIN SANI>IA CANYON 

In addition ro the impncts ()f routine clllucnr dischat gcs, the hydwlngy uf Sattdia 

Canyon has been a fleeted by the nearby rubble landfill and Los ,\l:mws County sa nita• y 

landfill, nccidcntal chemical spills, :~ml cun;ulati\c habitat dcgt adation 

3.1 ltnhulc Landfill 

The rubble landfill was started in 19S6 <IS "" altctn;ttc disposal site l(>r dealt 1 ubblc. 

Presently, the landfill bridges the upper r:Hry,m'o; w~~stcrn m.ugin and tuwcts above the 

C":lllail domin:ltcd WC'IIand. In P' cvious Yl";\1 s, 1:11 gc .111l(JlllllS urI ill, sed lllll"lltS, illld pi~·ccs 

of rubble, including ac:phalt, l·rodcd inlt) the wttl;lfld dlll ing hl".tvy ~to1111 {:v~·nts ;urd Slll.lW 

melt. In Fcbntnty ICJ9S, a d111 road wac; u1t fmru tl:l' landlill ~.ummit to the culvnt at the 

hcnd of the cany(ll\ Large quatttiti1~c; of linl' :\l'di11u:n1s quil"~ly l'l\l(kd intu the wttl;utd 

along this wadw.1y. ,\ pom ly d~s1gncd scdillll'nl;rtion l\.·1rr<· bkw out dullll!' .. 1 ~.hllllll~Wnl 

in July and line lll:ltl'rials Cl111linucd to wa!)lr lllh) the :-ltc.11n. :-:uh!;rqul·ntly, lwn ICIII\'dial 

actions were undctlakcntn 1ninimit.c tire 1111p:rll of the tuhl1k l.ualtill o11lhc \\tlbnd att'.l 

tcinlinn•d to pn:vnltlillllrcr 1"111'.11111 :r;lnlht· \'·•·tl.1nd <hlling :.tflllll:; ;llldluiHJil 1\ullr 

1.• 
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the stream channel and be carried into the wetland. llowcvcr, large pieces {lf ,:\Hll'I'Clc and 

asphnlt that hnd previously lidkn into thl! strc:nnrh:mnd sttll occur. The intrmlm:tion of 

asphalt (an oil-hnscd produrt) inh) a wt•tbtHI :11cn ,jl)l:\tcs ll S. FnviHHIIII\'lllall'tc'hTiinu 

Agency regulations. 

3.2 County Landfill 

The county land till tlccut s immnli;ttdy to the nutth of llppcr Snndin Canyon :md 

extends 1.2 km (0.75 mi) along the top of Los Alamos 1\ko;a. The land till• c:ccin·s !.us 

Alamos County business and residential refuse as well as sanit:uy refuse liom LANL. Fill 

material erodes otr the landlill, down the steep northern canyon wall, ami into the wetland 

area. The introdm:tion or this lll:lt\'lial h.IS raio;cd CIJHlltion nfthc upper 1\(lltln·tn Wt:tlillld 

far enough above the water table to cli111in;llc its wetlaral vcgcliltion. In addition, paper 

trash nnd other ckbris fnll or blow into the c:~nyon 

During 1995, a series of scdimcnt.\li{ll\ fences to contain ~rolling :.l·diml'IIIS li'llll\ 

I 995, several ill-considt••cd roadways were ~111 along the 1\tll the• n !.k)p~ above tltl! upJhT 

t.:allatl area The Sl'dimcntation fcnc,·:;. p:lltirlllndy tilt: ~:cttions hy th~ hc.Hiof tht• canyon. 

were not nne hot cd prOJh'dy and did I itt k to prevent cnnl inunl ern::ion The wad ruts 

increased erosion by bating the ~uil and p111viding conidot ~ fur runntr and pr c,·ipitatillll. 

The Septcmlwr c11ts ab1) cxpo~.cd prt:vlow.ly ln11icd tra~.h cdh, innca·;in!', ihl! ;iiiiiiiiiit of 

(o, 
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A wctl:lnd expert hir\:d to :1:•s~·ss the current condition of 1.:\NJ. \Wtbnds wrot..'. 

" .. the operations of the I t'$ t\l.u'"'s ( 't'untv t I. A C) Sanitar v I..HHIIill p.u.1lkllll~: tht~ IWI t h 

side of the Sandia Creek have c1 \:a ted massi,·r, Sll'l'P hi~h walls t)f rdativdy unst.1\Jle, 

unvcgctatcd, Cr\Hiiblc, granul.1r nlalcri;ll Considering the 111 csl·nn· of tar gl'. r CCl'llt ly 

deposited sediment fnns '"ithin the S:md1:1 ('rCl'k lloodplain, 11 i:> npp.lll'llt that thl·:;l' :,ll'l'l'S 

:uc a ready source oflnrgc "''lumc scclimt·nt inputs tn the crtTk systl'lll. t\ppa•cut t·xisting 

ciTorts to check erosive deposition hy hay b.1lcs. scdimt·nt IC.:rll't'~;. and the spraying of 

polymer stnbilizcrs on the barren slilpeo; han~ not bt'<.'n sullirit·ntl)' t·ll'c:rti\'l~ to prt·n·rrt 

mnjor sediment !lows onto the lloodplain'' (Ncwling 199S) 

3.3 Accidental Spill~ and OvH-Chloriuatiun 

Ouring the ~umu,l!r of 1990, ), '/S.S-.\.100 litt·rs ( I,OlH) -I, ·100 gallon:;) ul' sull\u ic 

:lcid spilled from the TA-.1 pO\Vl'r plant '-'nvironnwntalt.trrk into '""' \.'attail-dl1111inat~·d 

wctlnnd in upper Sandia Canyun. ,\t this time, the Biology Team cstabli~.ht·d sampling 

station~ f() nsscss the ~:pill's i1np:1rt on bic,t:t and biolugital tirnttion lht· Biology Tl'illll 

surveyed the stream dunnd illlllll'di;,tdy allcr th~ spill ti.1r .HJII.IIIC 111.1\'lllinvl'ltt:bt alt~s. aud 

no specimens were found at illl)' s;unplc lora I ion llowt:vrr, aqu:1tit lllt\t:llliiiVt:rll'br ;1tc 

sampling station far thc~t down~tll'illll 

trcatmt~lll pl:mt into Sandia ( ·.IIIJ'Pil Sukt·qn~·r11 lll\'l'•.li!• .• ll•"n r t·v"·aktl .1 :.ignil'1· ;n:l 

decline intht•rnnllh\'1 of.,ll\',1111111.1~11'111\'t'lll'l>l,ll\"; llv rlw ··•~olttf•.JIIIIIIh'l, lla- l;tnnl><:r' 

II 
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Heavy metnls :lnd pulych!nrinatcd biphenyls (I'CBs) all' bclic\l!d tuun:ur within 

the drcpcr sediments of ~andia Canyon. l.ANL's EnviwrHllcntal Hc•.tOiiltion JliO!'.r:uu has 

COnducted pn:lillli'loii'Y testS IU dCtl'llllillc the nlll\ll'l! and l'\tl'll[ of this ftllll:llllln.ltion. 1\ 

fmmcr !>lOragc site for ck1:t1 ical Clj11ipt11C11lllll::llcd llp~lopc li 0111 the lll.lill d1 ainagc 

leading to Snndia Canyon had ont! "hot spot." of PCBs m~asming JO,OOO palls per milli(ln 

(ppm). The currcnl Environmental l'rotcclion t\gcncy acccptab!c limit 1~11· I'CBs in the 

environment is I ppm. 

In 1995, members of the New ivlc:'oii~o Environmental Dq>;utnwnt nokd owr-

chlorination of disch:ugcs liom the sanitat y Out1;111 I J S that ll:rd!i into S;111dia Canyon. 

This Wiltcr is pumped from the SWCS station in Cariada del Bucy for reuse ;11 variuus 

LANL sites. II was chlorinatl'd to protl'Ct wo1kers limn potential contamination that could 

result fi·om accidental cxposute to t rcatmcnt facility discharges. In April 199\ a sodium 

thiosulfate pump was installed to llt:c.hlorinatc the watl~r pt inr to its dischatge into Sandia 

Canyon. The Uiolngy Tt·anl tw~~an monitot in!t dtlot inl~ lnd~ 111011t hly .11 Out f. Ill 13 S in 

April 1995to dOC\111\CIItl'Oillpli:lll(l: with the Stat·· 1:11111 or I ppm l'tn• lhlotilll' 

3..1 0\'l'l':\llll:tiJitat l>t•gradalinn 

Wl'tlands (Kubi~ I'JI>.i). "II;~ \\l'tl.llld ;tl till~ ~~~.HI or S;utdia Cutyonlt.ts Ot'l'll, ;llld 

cnntinul'S to he, :1dwr:::dy 1111p:11:tcd by t:hl'nlic;d H'ka~;<·s ;ultllltlwr Lt\NI. acti\'ilil'S 

\H'tland" 

1 .. . ·, 

.. .. 

.. 
; .. 
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A prop.:rly llii\Ctioning wetland pn.widcs im:reascd w:1tcr rdcnlitlll, :;lOIII\ and 

llood nbatcmcnl, groundw.1h:r ll'l·h;ll");t', scdimt•nt lr;lpping, pollut;lntliltcring. an~l wildlife 

habitat (Hill t 994). llowcvcr. the wdlantl in Sandia Canyon is not liml.'linning pa1pcdy. 

primilrily du~ to nnthropogcni..: ~tresses. These stressors indude: 

• high st>climcntntion loilds tiom the Los Alnmos County lam\lill nnd the Lt\NL 

rubble dump; 
• urbnnization and paving of the watershed producing Hooding. channclit.ation 

and scour, nnd lowering the wctl:111d Wl\tcr t:~blc; 
• hrndcutting within the wetland resulting in mass erosion; 
• excessive lcvds of chlorin:ttion in tlisch:uges to the upper canyon, 
• thcrmnl pollution fi·om cooling tower discharge!>; 
• :~sphalt and trash in the stream, · 
• previous sewer line work, which failed to restore the area to its nntur:-~1 

contours nnd f.1ilcd to rcvcgl'tatc disturbed areas properly; ami 
• loss of potential aquatic and wildlife h11bitat due to scdinwnlation, 

channetizntion, low plant diversity, :\1\d senescent cattails. 

·I i\mTHOllOLOGY 

4.1 Water Quality Parameters 

The Biology Team began to monitor chlorine tlischargt•s into S:mtli;l Canyon in 

1\pril 1995. These tests wl·rc ~:~liHiu(tcd at the Outr:,fl 0 IS point l'r di!>rhar !,'.I'. un 1 ht: 

south rim of the head or Sandi.\ Canyon. ,\ Ll~ h)IIC di!,'.ital t:lliOI irnclcr modd II 00 

..... 1 ~< .... ,,;,. in.,cr·rr•hr:~rr-: \\<'1•' l'PII•·l·tl·,·l 
1111\1 ., '\IU\'" Ill • •"" ''" ••• -·· · -. ~ • • \.. · , 

condu~:tivity of the slrl·;un in 'i.11Hii.1 ( ·.!IIY•Jil llhlllthly at tllll'~: :;.llll(lhll:~ st:tti~'IIS :\II 

.;., 



ticld. All mensuremt>nts were t:-~kcn three times, :md the nvcrngc value WiiS usc,! in 

computations. ... . . · 
All pllmcnsurcmcnts were taken with an Orion SA 250 pH mct<'r or an 01ion 

model 230 pH meter. Temp<'! ;11t11c llll'asurcmcnts were taken with n Y clll>W Springs 

Instrument model S 7 dissolved uxy~cn (DO) meter in deg1 ccs Celsius. DO wa~; mcasull~d 

with the snme Yellow Springs Instrument model 5"/. The DO meter was calibrated by 

multiplying the rending by a factor of 0. 78 to compensate for the elevation in upper Sandia 

Canyon, which is about 21 SO m (7200 1\). Conductivity measurements were taken with a 

Van Waters Rogers digital conductivity meter. which displays conductivity in units of 

pmhos/cm. Tot:1l dissolved solids were cstim:~ted by multiplying the conductivity rc:1din~s 

by 0.66 (Battelle 1972). 

4.2 Erosion i\Jcasurc.•mcnts 

The Biology Team placed erosion stakes in side dr:1inases along uppl'f S;mdia 

Canyon to monitor ·the c-.: tent of erosion Erosion slake~ consi!.tcd of metal fcnrc posts 

and wc1 c pine eel along I(Htr side til aillii!\CS alo11g upper Sandia Canyon On the 11mth ~ide 

of the canyon, the Diology Team had noted signilil-;lnt ;unounts of coarse material 

deposition d\lc to erosion ti·om the steep-sided and unw~·.ctatl'd Ll)S Ala111os County 

sanitnry landfill. Draill.l!',l'S along the ~;out h ~ide of the l' .111)'1111 \\'~'ll: nllll e chat ill'll'l ist it: or 

natur.1l drainagC's in the ;nea and \\'etC u:.cd ;p; conlrt.l:; l·adt ~.Ltl-.:\·linc con::i~.rcd oftlm'L' 

posts set in the center of the dtainagcs l:at;h line began tO 111clcrs (3J ll) liom the ~;ttc;un 

edge or llomthc edge ofli\'c c.tll;tih Thl: p11~t-; \\\'tC sp;tc\·d 10 llll'lns (.>:ill) ap.ltt and 

rnunitorl'd monthly 

}I) 

______________ .__ ___ ~-------------...._--~--------------·---·-------·-- -- --· 
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On the north ::;ide, N-1 w:1s c~tnblishcd below the southwest ..:ornl·r or the Los 

Alnmos Cl'lllll)' snnit:ll'y hmdtill. It crossed a fonncr wetland mea th;tt hml been elevated 

and dried out due to thick deposit!; of coarse m;Hclials. N-2 was pl;ll.:cll below another Los 

Alamos County sanitnry lllndtilll>low-out area ncnr the eml of the cattail marsh. On tho 

south sicle, S-1 wn!\ estnblished in a more nntural drninagl' channel ns a c<.mii<JI ~tntiun. S-2 

wns placed in the most hcnvily scdimcntcd dminnge on the south side of upper S.111dia 

Canyon, which received runon· frnm TA-3 parking lots nnd buildings 

4.3 Aquntic i\l:tnoinvcrtcbratc S:Hnplin~ 

Aquntic 1\l:lCroinvcrtel>ratcs were collected monthly at the :;.tntc time th;ll water 

quality parameters were mcasmecl. The Uiology Team used a 0 09-m: ( 1- n=) Surber 

sampler with,, mesh silc of I 000 mict ons to collect macroinvc1 tebratcs bcl.:iiUSC it nllows 

density cnlculntions. The sampler consist!\ of n square m"·tal fl ;1mc that suppmts two silk· 

0:1ps with n conical net bct\\CCII them. The liamc wns positioned linnly ilgainst the 

substrntc in a rilllc nrcil thilt was subjectively judgc<llo provide the hc~t avail;tblc hilbiiilt 

in the vicinity. The net 11 aikd d\)WII~Ircam ill Ill captured dislodged invcrtcbrat~s that the 

current swept into it. Large rocks within th\! mctallr;tntc w~~rc shilkt'll ami then scrubbed 

with a brush to remove clinging milcminvcrtcbrntcs. The ~uh!>lralc was agitated to a <ll'pth 

of several inches, so thai hu11 owing inwtll'bratl's wouhl ;ll~;o be rollcl:tcd 

containing 70% ethanol and taken 111 the Jli,)logy Tl·am·~ l.tb ., he s:unpks and culi,·Lti\llt 

data Wl'l'l~ lom~rtl into the 1\u,lo;w I ··;1111 :\qtLttir I );tlil 1\!.ol; upun tdlllll t•.' tin: 

-.....--------------------~~ .. -.. ·' ..... - ........... ---··-~--~-~. 
~-------···-----------------·-

'• 



tho colkctcd invettebrntcs in labeled vinls contnining 70% cthanul to awnit idrutilil:ation 

Mncroinvcrtebrntcs were i<lentilied by Dan 1\ kGuirc. nn cspctt in the ti\Xl'llOillil'illly 

dillicult ChironomitlilO (Illidge) f:unily nnd non-insect aquatic invcttcbtatcc;. 

Organisms were idcntilird with an Amcricnn Opti~.::s Stl'fClH•tnr-wom tliss'-·ctin!! 

microscope nnd nn Amcricnn Optics Modd ISO compound mktll$CI.)pc ti.1r slide ~ampks. 

ldcntilication of specimens was ;~ccomplishcd using rmconomic rctt.·rcnccs for Not th 

American macroinvcrtcbrntcs including Daumann et al. 1977, Edmunds ct nl. 1976, 

Merrill and Cummins 19%, Thorpe and Covich 1991, nml Wittgins 1978. Orgnnisms were 

idcntilicd to species or genus when possible, 11nd archived in the pet mancnt Uiology Tc:un 

invcrtcbmtc collcctiou in vinls contnining 70% ethanol. 

•t•l Aquatic MilcroinvcrtcbnHc t\ nnlysis 

Mnny early wntcr qu~lity invcstig:~tors compiled extensive sprcit's imlicalor lists to 

mcnsurc spccics-!ipccilic tnlcr:mccs to pollution. This method is prone to erroneous 

intcrprctntions since ~pccics-lc:vcl idcntilkiltion is dillicult to ascertain, tolt•ranccs of some 

species vary greatly under dille• cnt cnvironmcnt:~l conditions. ;\1\d "intulc• ant" ~pcci<'s may 

occur in polluted wat~rs due ro drill, i t~ traMpott by water cuncnts 

Hcccnt studies h:wc emphasized the importance of Cl11lllllunity sttucturc in 

evaluating water quality (Gnu lin and Tar 1.wcll 1956; llil~.<~nholf I ')'fl; and Sdl\vcmwkl~r 

and llcllcnthal 19S·l ). Divct :;ity indices have been developed to allow numerical 

comparisons of whole mncr oinn·1 t\'llril t c Wllllllllllit ics. Unpolluted environments have 

higher ta:-;a diversity itHkx v.ri\IC'; th:m polhtl(~d <'llvitnnmcnts, whid1 h:nd to he dotninatnl 

by rclaliwly few toltra111 ~pl'ril'·; lhc Hi<'logy Tca111 rt:vi\'\vnlmactoinv~..·rtchrate dcn:;itics 

! .! 
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and population distributions by s:~mpling station. lnvNtcbratc habits (modes \lf l'Xi:.tctKc) 

and functionaltccding groups wnc also examined to !luther elucidate community ttcnlls 

The Community Tokrancc Quotient (CTQ) index was developed to as~css the 

impacts ofnon-point source pollution in the wcstcm United States (Winget and i\fagnum 

1979). This system has been previously used in the Jemez Mountains to cfti;\:tivcly 

evaluate strenm quality {Jncol>i 19S9, 1990, and 1992; Ctoss 199•1, 1995i1, nnd 1995b) and 

provi\ICs :\more thorough and accurntc basis for site comp:u isons than the PET 

{Piccoprera, Ephcmcroptcra, :md Trichoptcra) index. Tolerance quotients for aquatic 

macroinvcrtebr:ttc taxa range liom 6 (the most sensitive) to tnS (the lcaM sensitive) and 

nrc based upon tolerances to alkalinity, sullittes, and scdinwntarion. llu: CTQ is computed 

using the formuln 

where 

CTQ ~' r(xt)/n 

X •• number Of individuals llf a taxon, 
t ~ toler:mcc v:1luc of a t:J:<on (found in a puhli:;hl·d tabll'), ami 
n "' total numl>cr of ot ganisms in the snmplc. 

The Bk1l0gy Tcnn1 attempted to ensure that taxa wen: not counted 1 wicc; and if a 

counting error occmrccl, il was due to under-counting r:1thcr than over-counting. 

Therefore, we l"HIIy counl<'d one taxon in a s:unplc for the following cases: 

• diflcrenl life St;JgCS of:\ lilXOil JHCScnl, 
• ~pccimcn(s) keyed to the family level and another spcrimrn(s) in the 

~a me f.1111ily identified to a lower I lwei, and 
• possihk~ dilli.·n·nt imtars of a gt·rnrs assign<'d Sl'p:tt arc dl''i<r iptivc. 

r:1thl'r thanta-.:c1norllir, hknrilil·.,tir·n·; 

The diversity indl•.-.: W:l!; calcul:ll<'d wnnthly fnr c:n:h salllpling ~talionu~mg the 

cquati\1n discussed by \Villun (I '><•'/). 

'I 

...... -------------~--------~----~--···-·--··------------ ----
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D = (S-l )/InN 

where D :nth~ t:t'<:\ div~rsity indclC, 
s "" the number or t;rxa, and 
N ''the nurnl>cr of individuals. 

Despite the simplicity of Willlln's equation, this divcr!;ity index usually pl()vidcs :m 

accurate measure of a site's taxa richness (number of taxa present} nnd evenness 

(distribution of individuals in diO~ring taxn). A diversity indc-c less than I is \lstmlly 

indicative of hcnvy pollution, between l and 3 is usually indicative of moderate pollution, 

and greater than 3 is usually indicative of clean water. However, biodiversity vnlucs for 

low-order montnne streams are notoriously low and should not be compared to hiE;hcr· 

order nnd lower elevntion strcmns. Nonetheless, Wilhm's equ:ttion is useful in detecting 

differences b~twcen sampling stations in adjacent reaches of a montane stre.lm, such as 

found in upper Sarulin Canyon. 

5 RESULTS AND DISCUSSION 

5.1 W:tlca· Qualily i\lcasurcmcnls 

This section refers h.) m:lny Stntc ~tandards for water quality as li!>ted in the Slott.! 

of Nr:w Me!xico Staitdttrcl\'for lttfl.!l'.\lal~ ond lutm.'ilafl! Stn·cm1s for 199S. This document 

(State of New Mexico 199~) is published yearly by the Water Quality C(lntrol 

Commission in Santa Fe. These listed standards have uct:n established to sustain and 

protect c:-:is!ing or a!!ainahlc uses of wntcr in the State. The I 91JS document states, "Thc~c 

general ~tandanls apply at all times, unless a !:pc~:ilicd slilltdanl is provided cl5cwhc1c in 

this documl~nt, to all ~;ut face waters of the Stale." llowcwr, 1 hc sp~.:lilic ~tandat ds that 

apply to waters Oligin;ttm~·. \':tthin and/orlluwtn~: tltti'W~.h J.,\Nl. plllJWtly have not yet 

:'I 

0 
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(Scpt~!lllbcr 1996} been rcsokt-d This report rcti.·•s to scwral oflhl.' 19•>5 ~LIIllbrd-;, 

particul:uly those of a high quality col, I water tishny, , .. llid1 is th~~ St;ltc's mo-;t :;trin~~cnt 

stnndnrd for nonpornblc wCllcr. 

5. t.l Temperature. Fig. S shows the monthly temper aturcs from cad1 sampk station in 

degrees Celsius. SCI receives clllucnt from the TA-3 Sll'am plant th:ll is normally 

discharged at temperatures higher than the natural stream temperature; and the annual 

nvcrngcs were highest ( 1 t1 s·c or SS 6·'F and 15.l"C or SCJ.2 ''F) nt the two 11pstrcnm 

stntion:l (Table I). Tho monthly tcmpc&nlmcs were similar at SC l .md SCI., the ~·.rl!atcst 

difference l>cing only I. 3''C or 2. 3 "F. The average temper a lure at SC\ ,..,.hich is nmch 

farther tlown!>trc:un and very shaded, wns significantly lower nt 7.'rC or •l5.?''F. The 

temperature ill SC3 was always lower thnn the upstream st;1tions, and it was murh town 

during the fall and winter months. No rtcorded temperatures wcr c in l''iCl'SS of current 

State of New i\lc:xico stnnda"ls for a marginnl coldwater lishcry (State of New i\1cxiro 

1995). 

Tahh• I. I 'J'J5 Wall'!' C,htality l'arallll'h'l' ''""'r;ll,\\'n.t~~··~ fur 
Snndln Canyon S:unp~i~g Slalions.~--

Sampling Wntl'l' pll 1>issolvcd l'crcrnl of Condutth·ity TllS 
Sr:~tion TclliJH'ralnrc <hygcn O'.n:l·n htrnhus/cm) (111~/1) 

-·--·..,...- __ t~>--t- .... (•_ng~L. S:1turat_i~H! ... -··--· ..... 
SC: I 14.8 ~.0 "J..l "//.''·~, S90.0 J~Cl ·I --- ---··--.. ·--· .. -------· -·---· --····· ·-·····--- .. . . ....... . 

--~c2 ___ ..... JJ. ... L. ___ . -~-~) __ .... 7-~-- . _ ·-· }'l":i•_ .. ... ·- ~s:~) _ ····- __ .1~·1'J 
SCJ 7."/ ~.I 9 2 ·;y';;, CiS5 ·I ·1).' ·I 

(. 
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l\lcxico sta1HL11 ds 1~11· fti~·.h qu;~lity coldwater lishc1 il~S (St.1k uf ;"-~nv ;\ lniu1 1•/•J)} 

5, 1.3 llissolwd 0.\Yf.~l'll ;11ul <hygcn l\'1'Cl'llt Sat mal iuu. In .IS llf !(, llll';l:.lll ('llll'lll~. 

the DO r~adings fell within the St.1t~: ol' New ~h:xico :,tand;uds l\1r high quality wldw:~tn 

lishcrics (Slate of New Me:-iico 1995). The single reading hl·l,,w the St;tll~ ~.t.lnd.utl-; w,1s 

months when tlissol\'{·,1 oxygen conccntrntions tend to be lowest 'I he hi.~~lw·.t ;111rnt;d 

average DO (IJ.2 lll!v'l) lll"l'lll reel al SCI, white thl~ lo\\'l'~t ('I ·I mg/1) w;1s ''' S<: I ('Lthle I) 

SCJ also had till! highl'5t monthly rc:tdings of nil stntiono; in I 0 llr' 1.~ rnnnths (1-tg S) Thrs 

is due to SCJ's rmrch lower tcmpcr:l!llll'S, \\ hich allows IIIOil' oxn.:l'nto diS:illlve inthl! 

wntcr. 

nwnthly valm·s r.lllf.l.'d li orn 65% to ~:l'Vo {hg. 9). ,\nnualnvc•••Scs 1 augcd t'r Pill '/.~':-;, to 

Undnwatl·r al~·.o~lll·spitatilllllc!casl'S oxygen inro w.'ltcrways, btrr :!1~· .. 11.: .Ill' 11111 .thtlltdant 

htvill)lllll~:tl!.d 12tt.tl!ty Index (Handle 1•)71,> :\11 mnnrhly ~.l!•ll.tl:••ll~ tdl l'.tlli:n l!.tllrfk'-; 
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5.1 A Conductivity and Total Dissolved Solids. ~·(onthty condu~.:riviry n-:tdings in L.. 
.. I 

7 
pmhos/cm an.: displayt.·d in h:~ II :111tl :111nual aWJilg .. ·s :uc prc:;cntctl in Table I. The 

mca~mcmcnts '"ere highest :11 SC1 in 9 of 12 months, pos:;ibly dt;c 1,1 ionii'L·tl ~;uh!-lanu·s 
•· 

in the 11111' that natur:tlly c10dcs into the slr~am or fn1m decomposing cattails. lh~ hi~hl'!•t 
·~ .. 

reading (lOS I at SCI iit August) wa~ probably due to LAN!. op<.'t:ltions, hut il pnsl·tlno 

threat to the :~quatic biota :tnd quickly dissipated with di~tann: dll\\1\~tll'.un Aquatic 

organisms can generally tolcr:~tc TDS concentrations as high as 5000 111!'/1, a 

concentration nc:trly live times higher than the highest wnccnll at ion rcl:llldcd dtu ing 

1995. All condm:tivity rcndings were within tho rnngc .spedlit•d by tlw Stall' uf New 

Mexico for high·quillity coldwater lishcrics (State of New Mc~ico 1995) 

A rough appro:<imntion ofTDS in milligrams J>l~r litl'r oflicshwatn ir, obtaitH:d by 

multiplying the ~onductivity re:tdings hy 0.66. Fi~ L2 illustt:tll'S monthly TDS 

conccnh:~tions lil)ll\ the three stntion~ nnd Table I lists the amnt.ll :\\'l·t:l!',l':; :\II I<J9S TDS 

mcasurcml~nts 1:111 wirhin the '\•\cl.'lknt" range of the Fnvironnwntal Quality ln,kx 

developed by llalldk (Fig U) . 

.. \pt il I 119.\ lhl· li1 :-.t lllC:l~lll\'lll(·nt t:tkl'll (2 2 mg/1) c:-:cl~edtd th,· St.tll' Ill till (T:thk /) On 
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ft>,.i. 

its discharge ti·om the O\ltfall Smct~ that time, the highc~t ..:hk)tinc n:a,ling tal·a·n by tht~ 
.. 

1,. .,, 
' ~· ' 

Diology Team at Outl~11l 11S w;ts 0 ~I 111~·/l in June I 9')5 T<1 date, the drchlm in:ttinn 
I 

' ~-, 

equipment nppcars to (1c d1i:ctivdy limiting the chlor inc lc\'ds fwm Oull:tll I \S '-+ (J 
.. 

Table 2. 1995 Chlorine l.rvcls 'tiiJ~/1) at Outfall OlS in S:uulia C:uwon. • •• 
~-~_I .June -~~~r._ __ l~!.'.& ___ l Sc~~--- _i~.~~~-----'n~-~:---1 

2.2 ., o.21 o oJ -, o.o2 -, o.o2 o.o., To.o2 
{'t 
' . .} 

5.1.6 J•:rosion !'>lalu·s. J:rosion monitoring stah·s wctc in:-.Ltlkd in li.lltr lines withinuppl't 

Sandia Cnnyon in late f.ununrr of 11)95. These !".lakes ;11·c intl'tl(k<lto pt,widc long-term 

data on patterns of cr osion :mel deposition within lll aitl:lgl'S that l~l·d into 1 hl~ c;myun. 

Stake N-1 C was removed dut ing blading that ~cooped nul a ~.hallow .:atdtllll'lll pond :~I 

the head of the drainage containing lim: N-1 The pond and imtallation uf.iutc m;tlling on 

the road sur1:1cc in September grc;ttly H~ducl·ll monthly land su11;1cc dill\:renccs in this lin(' 

Table) lists the difli.·rt·nccs in land su1 f.tcc as ntca~urnl by the heights of exposed 

stakes. Pusitivc (dq>usitilm;tl} PI lll'g.tli,·c (l·rosional) chan~',l'S both indiClll' ;mun~.t:rhk 

landscape that wdl 1'\'l'ntu.tlly i;npall 1 he tw:u hy ~-ltl':llll lhl'l dot c, the 111\lltl hly changl~ 

(0.7 c.:m) than did the tll'llhl'llll'\Jll"t illll'lll.tllilll'~ (0 <> nn) 

1/ \ 
§ 
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Table 3. 199~ Monthly Ero~iou Stal\l' Ch:lll~l'S (..:ms) iu Sandia Canyon. 

-r----·-r------·-·-·· -----·--------··-
Line St·p. 0\'1. Nov. Avrrag\' IIIOIIthly 

. -· ..... 5!•:~~·g~ .... 
N-IA -2.6 102 -0•1 ·1·2•1 1..1 

--~-:.....;~--1·--------. ------- ... --------------· ····------- --···· ·- .. --···· ·---·-······- ----. 
N-1 B ___ -0_.~ __ . ------~~~~~---- __ --~-Q}___ _ ___ .:~?_}__ __ ... .... 9A .. __ _ 
N-2,\ -~0.6 -0.2 -10 5 0.0 (U 

l---.:..:..~;;.._-'1----··---- -------- ---------------- .......... --· ......... _ ·- ------- ----····· 

1_~N.:..·.:..2_U ___ f-- __ ._0_.3 _____ ·IQ~!._ ______ ..:_~:!._- ____ -_1 0_. ! ___ --------~} _______ .... 
N-2C -2.6 t·l.2 ·1.0 tO.l O.G 

1--'---·-- ----·--·- --------- ·--·- . ······--·- -· -----------· ···--------·-·---------····· 
S-It\ ---~~--- ... __ :Q} __________ _:Q.] ____ ···-----'-~-:?_ ·-·· ~}. ··-·--·-
S-1 u N A I () 2 I 0 ~ . 0 (J 0 ) 

_..;;....~-t------- ........ -·-· ···- -----···· ---. ·-··· ....... ··- .... -----··· ....... . 
1 
__ s.;..·-_t£_ _ NA ______ :2.~~ __ ..... ~Q.:.:!.. .. _. ____ -~~l·-~--- .. _ ...... <~~------····· .. 
-· S-2,L_ _ _:!:§_ --~Q~~---- __ _:QJ_ ___ -----·.Q~~~----- ____ .9:~------------

S-lU -~'--·-f--!:_~~-- ...... ::?::~-- _ .. -----~ 0.~-- ____ 1..:0 .... ____ _ 
S-2C ·2 2 I 0 ·I ·I 2.0 -I 6 _____ !__(l _______ _ 

comparable to those of 1995 sa111plin:~ ~t;llions (I ~:~0. I~ 17, and I X 12) within Clu.1jc 

Canyon, 11 natural stream adjacent to Lt\ Nl. propclly (C'1 oss I 1.l'~~h) SC' :l abo had the 

highest number ofta:-.a due to its ~,,.,,t\·r dist'anl'c t'toml.t\Nl. ''1'''1,\tinns ;u1d l.111dlills. 

denser shading that produrcs 1.'old1.·r .1nd 1\hHI! ~1.1bk w;Jt\.'1 tcniJlCial\llc~;. highl·r dissolved 

Table .J. 1'>95 Sut\llllary ,\ual)·~is uf ;\Lin oitl\\'1 h·hralrs Cullrl'l1'd in Saudia 
Can you. 

----~--__._ __ ------- -··----------- ·------
Sampling 
Sl;lliOII 

SCl 

Numhcr uf 
ludi\'iduals 
Collcd1'd 

,\nr.l~~~· lh·u~ily 

(ill,, i \' id 11;1 h/111 1) 

.J O.l 

SC'2 <•\1:) (•·I<• 

~ llllllll'l' 

ofTa.\a 
Biodi\'l'rsily 

l11tln 

:'·I I · 1<\ 
:) :i I -l~l 

. . - . . . - ......... ~ 

CT<) 

:\<) _; 

L~ , s(~J-~L~j~l·(~i ____ j __ .. _ 1 s'~; ----. J.. -5'_, __ .. L.- ---~---~-:~------· I.---~:-_~_-,_ 

' ... ::-
... 

--~-----------
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Canyon Chironomid ta~a h:td been pre"iously isolated into distinct groups by diflcrcncl'S 

in head morphology, setae, prokgs, ;md other ch:uact('l istic fc:atmcs (Cross 199·1 and 

1995a). However, the diiTc:rcrH.:c:l intotalta.xn rcnmlc~l fw111 sampling sl:ltion~ d111ing 

I 993 (36 ta.xn), I 994 (36 tax;l), arrd I 995 (·10 tn:-;a) arc due to "new" Chironomid ta'\a 

idcntiticd by McGuire. 

5.2.2 Popul:ttion Distrilmtious. The nverngc numbers ofrnacroinvcrtcbratcs collectl·d 

at a station vnricd greatly, with SC3 h.wing J ·-·I times the mullhn ofindividu;rls as the 

other two stations (Fig. 1·1). Popul;1tion di!>triuuti~)IIS rcllc(t nHtllllllllity :aabllity by 

C:'(:\lnining monthly vnrianccs. One method compares the.: lllrlllbcr of macroinvcttcbratc:; 

collected at i\ station dwing its rn<•:.t populous 111onths to it:; ;uurualtotal i\lo1c than half' 

of the nquatic invcrtcbr atcs collccll'd at all sampling !>lations Wl'H~ collected during only 

twt) months or 17% of the ~ampling season (Table ~) 

Table 5. 199:) ;\lonthly A\·cragl'S, Totals, and Ti\11';\l" Numhn'i of 
l\lanoiii\'Crtchralrs for S:uulia Caii\'CIII. 

Slat ion Avrragc Nmubrr Totnl N1.1111hcr TNumh;,:-(;;~lt·cll·d T~ll'i\1 "fl~;~~j-
Collrctccl i\lunthlv Cullccll·d I in Ti\ll'i\1" 

------- ------~·-····--·· - .-... - .... , oa .. o,o•- ---· ao-ooo OOO•••o• ·-··- -· OoOOO o •00 ·•- o .. --·R-00~ ....... 
J6 J ·US :1l-D (,~, 1% ---··· _____ ._ ____ .......... --·-········. ·-····-·· ... 

2 S~.2 m~ ____ .... __ .. ___________ . .......... . ....................... . (li.'J% 

'/·1·1% 3 J'/0.·1 :W·l 'i ·-------- _____ .,..,. __ ,,_ -·----···--·-··•-·w•-·--· __ , .. -···· -----·•• -·•-•• 
"Two i\lo\l·l'opulou-; i\lonths 
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bactid mayllic:; accounted tor Tl.'~'o ul' November's total ami (1.~% nl' lkn:mhn's 1ut.1l. 

,\norlwr mca!.mc of pnpulo~tit'll di!:.rril•utions is dctcrlllill.llil'll of the 1111111bcr (lf 

.. 

macroinvcrtebratcs were found :It SCI once (9% of the samples) and at SC2 twice (17% 

ofthc samples). In conhasl, maaoinv~rtdnatcs were collected at SC3 every month. The 

rclntivcly stability of SC3 is because it experiences 

• mm:h less flooding due to irs ll'C;ttion bck'lw the ('i\tlailmar:;h, 

• less scour due to a mor c s1:1hlo substr11tc, and 

• greater coloni:ration by adult invcrtcbrall'S due to ir:; grcart·r accl~ssibility. 

omnivore nrc not very applicable to macwinvc:rrcbr:Hcs. ,\q11.11io.: in\'Citl·brall'S :;l·b.:t l~'od 

sources prim:rr ily due to p.utid,~ ~itl', I.IIIH..'I 1 h.111 ft)lhl origin 1\ k11 irt and C'unuuins 

v:u ious lilllction.ll li:cdm:: ,;,:• \1111'" :\ppt'rldl\ B li~ts rhc lirm:li1111,ll knllll)_: ~·.rnup~; of the 

il 
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T:tulc 6. Funclioll:ll io't•t•lliug (;roup~ anti ~Jo!lt•s of 1·:\iSI\'JI(C or AtJII:IIic ltiS~t.:IS. 

(ad;-~ptt·d from ..In llltmdul'!ll'll to 11!~· ..lqualic f,,,·cls ~~! N011lt Aml'l fl'tt, 

.--------,...--~--i\_·_kr !.i_~.! .... :!.nd Cummins, JIN6 L_ ---·----·· 
Functional Dominant Fnod i\Jotlc of llt•sniplitlll 

_ Fccdia~g G~~!P_ 
C'ollccror s D•:rornpn.,in~~ line 

p.uriculall~ 11l;11ftr 

1---------- ------·--·--- ---
Picrccrs Fluids from living 

-------·- -- .e!£1!.~1~~~!l~~-l~~~~~-
Prcd;-~tor5 Living :1nind rio;::lll' 

·---------l------------·· 
Attachl!tl .dgac :1nd Scrapers 

Shredders 

L _________ _ 

a~~ociarcd m:Hcr i.1l 

l.iving 0r th.'l'Oil\· 

posing pbnt tissm', 
coarse pattiud.IIL' 

nrg;mic lll:llln 

llutH'Wt:t s lnh;tbir line ~;cdi111rnrs. 
t'l.lllSifltCI httrrmv~. IIIIIIH:I 

--- --- --- f-~:!_12_l?~!!~S ___ .. . ·------ ------
('lirnhcrS f .ivc on \Cgl·latitlll, c:111 llllWl' 

\ Clli(;tlly 
-~--... .. -···~~- .. ___ ... _ ... _.____ .. - ........... ·-···- -·· 
('lin gets t\ll:tch 10 ~.mfal'l'S in srrc:un 

allllc areas 

Divers r\daptccl for surl'acl! 
swinuniaH~. :tnd di\ in~ 

··-···---·· -·-·----··-.. -·--····· -------·-- ·-
Sbtrrs On the surt:-u:c ,,fw:ttcr 

-··-··-----·- ~·· -- --··--·--·--·-··· ·-·-------· ··-· 
Sprawh:1 s On the slnl:ll:c of lloating 

~uh:,lf;llc or lim· scdillll'lll:; -----.. -· .............. ··-·····-······--.. --. ·--- -··- ..... _ .... . 
Swinuw:r s Cling to suhmcr!•.l'd nbjccts. 

swims shoat distances 

fi.111ct ion:1l feeding groups we a c well 1 qH cscnlcd by .1 v;u il'ly of 1 :1x:1 :11 all ~atnpling sites 

u~ually collected \\ith a Surh,·r ~ .. lllljlkr l>ivl.'rs wrrc :.,·.rrr•· :rl .dl·.l.tlt\111!·, hul :.wrrntllct: .. 

l.' 

~-~ 
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the dominnnce of n few species, especinlly of Biletid m;l) llics (Table S ). and the t:l\.:t 1 hat 

Silndia Cnnyon is i\ IOW•(IJdcr 1\l(llllanc 5tfl':llll. sc; had higher biodiwr~ity \.':llurs th.lll q. 

SC 1 or SC2 due to its greater di$lancc fl om l.t\NL upt'lations ami 1:\mllill~. tkmn 

shading that pwducc~ l:oltkr ;111!1 more stable w:~tcr t('lllpcrattll cs, higher dissolvl·d o-.:y;•,t·n 

content, and prevalence of rifllcs. 

Sandia C'nnyon during 1995 arc li~tc-d in :\ ppcndix A The \';llucs dcnl';ISl~ with '"n,.w,in!'. 

distance from the head of the canyon indicating that do\\ 11~t1 c,\111 hahit.tts ill c 11101 c 

t:IVorablc. SC3 has till! most tolerant community, with :1 CT<~ oi'S·I.7 (Table ·1), indicating 

that this is the lease stressed site. This value is somcwh;1t mislt:ading because it i-; due in 

large pat t ro the high nutubcr of B:1ct id may !lies fi.)und in Nowmbcr ;uaiDl·ct·rnb('r at this 

station. The genus Hat•fl.'i haC! a tolernnce quotirnt of72, whirh appenrs ino11li11:ttcly luw 

to biologists t:uniliar with northc•n Nt.~w ~k:-;ico aquatil~ inwltdll;ltl'S 

6 CONCLUSIONS 

I kspilc widespread habitat dcg~tHiat it.lll and hi~·.h ill Ill 11 lnf•; nt' !>I'd i lllc.'lll.lllllll, ;Ill 

physir;~l and cht•mical tl·~t-; r,,nductl·d within tl:c uppt'l ~:mdi.\ CIIIJ'llll sta\1111 IIHIIl'.lll' .1 

healthy w:ttcrw.ty. The v:t~.l 111.1jor ity td' wale.' I rhuni•.tJ y tc.·•.t s dor.l.! in S.tnd1:t ( ·.111yc •II i11 

1 ')')) wac within the Slilllllilllls ~c.;t l>y 1-.!cw ;'-.lt'\ll'CI !"111 nddw.1tn li~hl'l il'S ('IIH' 

1c.·adin:•:; that all tell within tlw '·''11'.'' "''" \'.,\1111\',.Jtrr !i·.llt'lit'';) < 'hlorint· kvd:; IH,,ll ( h1tLI!I 

ll 
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in ,\pt il 199~. t\lllllonthly pi I ;,ntl nltllluctivity lllC;\5\IItll fall within Stat~.: limits ~rl li.H· 

coldwater lishcrics, and all pH and TIJS 1\ll'iiSHrl'tll~nls wcH~ within thl' '\•xcclknl" 1 angl' 

were within Battelle's "excellent'' or "good'' r;lllr.cs. 

Although many physil~.1l an~l chclllic:~l p;uamctcrs indicatl.! a hl·althy :,tr~alll, the 

loss (lf wetlands due to dc-po~itinn ami ~~~cam lowcrin~. scom. limitl'll ;\c.:~cptabh: 

sub::aratcs, L1\NL releases :1m I spills, ami other strcssors. Low lliudivcr sitics ami the hi!~h 

TMPrvt pcrn·nta~cs ill all !'itcs dl'lnon·.tr;~lc that the aquatic Cl•llHIHIIlitics in S;mdia 

Canyon iiiC somcwh:\1 \11\stabk SCI and SC2 arc cxpo:.ctllothl' syncrgi!>tic drnts of 

habitnt dcgrad:\lionlllliCh 11\0I"C than SC~. :111d those !.lations have Jnw\'r dcn:;itics of 

macroinvcrtl'br ate!:, fewer taxa, 1 cdun·d hindiVl'ISity, higlll'r C I"CJs. and lllot e un~table 

communities th:rn sc:;. 

I 

L-----~-·----·-------~- .. 

---·-------------~_1 
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APPENOJ.X A 

MACROINVF.RTF.ORATE TAXA COLLECTED IN SANI>IA CANYON I>Ul~ll'iG 
1995 ,\ND TJJF.lH TOLEHANCE QUOTIENTS 

AQUATIC INSI~CTS: 

• __ o_,.,_lc_•·-- Family (genus) __ Spl·cics ______ .... Sial_~~'--- ___ --~·-·Q_l _______ _ 
Cotcoptern Dryopidnc adult 1/t:licus 3 72 
~=,;.L:~;..._.-t-=-""7-~:-----F~_...;,.-----1--·-~--- f-· 

Dytiscidac A ~abus _ l, 2, 3 -·- 72 
l------t~E~ln~ti:-:d~ae~--- Optlnsc!r''ll.'i . ____ 3 ___ _ _ I OS 

Elmiclac 1/.:tc!rlimnus I I 08 
~-------

72 Hydrophilidac 2 
._-----t~--=-----1--------- -----·- -------
Collembola 3 
~---:-----·------- --'-------~------- -
Diptcra Ccratopoconidac ,j!l!::iCI ____ 3 _ ----.. ~ 08 ___ . 

Chironomidnc Carcliodadius 2 I 08 
1------r:=-:~~~:;_;.;:;..._._~:.;.;....:,;~=..:.:.;;,;:..__ .. _1--· ---------
~------- t-C~h-:-i_ro_n_o_m-:-id_a_c __ .... c~,_·ic;_·o_tv;..L'J/....;.;'),....;.'·r___ 2 _ lOS 
._ ______ ..,.C.;...I;.;.;ti.;...ro~'~'o~.;..."....;.'i<;.....la;.;.;c;___.f.:P;_;;.;agnsr/n ___ _ _ _!_._t. ____ .. -----~ 0~·-···· 

Chironomidac 1h!tcmla l, 2 3 108 , _______ ,..;..,.__.;~.......;...;...;.. __ ----------- -·--'-=-- __________ .. 
, ______ Chironomidne /!..'.!£!!..._._~----- -----L---·-·· _______ !Q~--- . 
1------- (ChironominacL_ ---------- -------- ______ ...... 

Chironomidac /)iam~·.m I, ~- .I 108 

1------ (Dinmcsinnc) ----------=~ ==~-=---=-~= ~=~-=-~~-~-
-------- $_!!!ronornidac __ P"l!~------·-- _____ .!..:..?:... ______ ., __ lQ! __ _ 

(Ort hoclndinac) =-------· . D;ir~)£9~1i<ll!£= {'om,;ht~~'!l!~·!t;~/,;~-~·-· --~~~~I~~~·-3~~~- ~- _·_ ~~~-~j~ ... ·:·~~ 
------ i0rl]!~'!.0.~Unnc:) __ -------·--- -· -----· ----·--·--· __ 
______ ,Ihiro!!_omidac __ l·:ukhj[ct i.:/1~---. -----~·--~L ~- .. __ ------~!___ __ 

(Orthocladinac) ----------- _____ --------- _ 
~--------- Cl~~~~~~ida~------ Ql'_t~!c!~-l~~di!~-~--- ... __ -· --~.}~_) __ ... . _ ___1_0~---- .... 
____ ·--- _(Q_r~hocl~~l!!'"cl __ .. --·---···-----···---. --·---·--- . _ ........ _ .. _____ _ 

('himnnmidac 01tlwd11d111.\' 2 .. i ---------1-----------·-- ........ ____________ .. --- ...... 

-~-~-=~~~~J~hlt~t~~~~~~~f.}··~-= }.~~-~{(~~< ---~~~--~~ ... - ---~-~~--~- <-~-----_· 
------------ __ (Q'.}_~~~~:~dir~~'YL ... __ .. _ _ .. ____ ... _ .. _ 
------------- ~_'!li~~~~!~~~~!~£...___ _ I~~~-~-~~~~.'.'~'-~'~~:'!~''!.!'.!·~ ... ....... ~: -~-. __ .. _ 
__________ ...... i<.?.~t!~~ll:_~a_l~!·~~~.L.. ___ .. .. . _ .. .. .. __ 

Chir Olllllllid;lc 
··-·--------~---·--··-· - -· .. . .. - ..... ·-· 
__________ .......... (_'_l__l~a_nypodina_ct 

_ .. Fnrpidid:tl' 
F phy,_h i1!.te 
;\Ju·;rid:tl' 

·I 

1, 7., .l 

I, ' 
I 

1, ') 

lOS 

lOX 

... 

lOS 

'l'l 

lOS 
lOX 

( ·. 

i.. 



7 1 1 
• 

Order Family (~cuus) Spl'cirs Sl:\lion TQ 
------------~ •· . ·-~ ····~--~·-- --·-·· ··-·- -- ---------·-

1\·Juscidac /_imuophom ------. ·---'· 2, .i -··· lOS ··-- --·•&•o_w_..,,. ___ 

Simulidac Si lllllli IIIII I. 2. ~ lOS ------ ~---·--· ··-··· ---· ---------
Tabanidae ' lOS .\ -----·- --·--·----··· ---·---·-----
Tiputid:tc Antocha ) 2·1 - ·- -·-------· ·--·-----· 
Tipulidnc_ I >iaanohr __ _!~- 24 

~-----Tipulidac /.imcmia 3 24 . -- ----------
Tipulidac Tipula 3 36 - JJm:tis (tric:mulmu.'i) 

-------- ---72 ___ 
Ephemcroptcra Oactidnc ...... ..1..~1_ .. -------

Tricoryth~dac __ Tr h:mytlwc l~·s 2 lOS ------- ----·· --------·-· -...... ···---- ... _____ 
Lepidoptera Pyrnlidac 3 lOS -- ---- ... ---··------- --------

Py.-alidac !_'c: trop/ula l lOS 
-· ·--------- ·-------·-

Odonnta Acshnidae A .:Jima 3 72 -----.. -----~ --· 
Acshnidnc Jlo•·.:ria I, 2. 3 72 -- . ---------·- ---~·-·-· 

Cocnngrionidac ArKia '· 2, 3 lOS ·-------·- -··---·---
Plecoptern Ncmouridnc l'oc/ma.\((1 .. 6 _, 

- -- ,__ ______ --Ncmouridac A mpJiiul!mmn 'i\.fa~c:_ .. 6 .\ ---------
Trichopte~ ~~psxchidnc . !JE.Irop!iychct O.\lml._ I, 2, 3 108 --------

Limncphil~~--
.. 108 ,\ ------·--·- -------- ---

Limncphilidnc II c!.VNropl~rlax .. lOS .) 

AQUATIC NON-INSECTS: 
---- -------------------l,hylmn Class (subclass) Fam· ----- •ly ----- ·-_:~!.~~iOI!_. -·- ... !2_ .... 

Annelida Oligochacta J .umbriculi1 - ·-"---------- ---- . ___ 1_Ll_ ________ lOS _____ _ lac 
Naididnc I lOS 

--·-····- .. - ----··---- ··---- -·-- -· 
Tubiticida~ I, 2 S -- ·-·-··-- __ .,. __ --~·--·- .... _____ .... 0 -·--·--·· -··-··-·-··· .. ··--·-- -···. - -·-··· .. -·-·-·--

Art hropodi\ __ Crw>\rilet'a _____ .... --·--..··--·- -··-··-----
(Osl r;u:oda) 

-----'-----·-----~ 

·,: 

---------------------·--·----------·------··-····-·-··· 

. 
--; 
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APPENDIX B 

FUNCTIONAl. FEI~l>IN(; GIH)liPS ANI> :\lOilES OF EXISTJ::NCE 01' AQUATIC 

COLLECTEil IN SANDIA CAN\'ON OUlUNG 19')5 

Orde•· Family Genus Feeding i\lodc or·-~ 
(Subramily) Grout> l~xislcncc l------·-- --·---··- -------·---·---·--r------- ----------

Coleoptera Dryopidae adult . 1/e!licu.'i s~. £_~-- _____ _5.~----·· 
1----- Dytiscidac _____ ... r ~,t/ws pr _____ ___ .2:!.~ dv --· 
1--------t-E-·_I_m_i,_ln_e ________ Oprio.wn·us ·······- ___3_s_c:u._ ___ c£_ _____ _ 

Elmidnc !ft•lc!rllnmll.o; sc. ~L- ___ cs_ __ . ___ _ 
•------ Hydrophilidac --~g ____ sw, dv ____ _ 

1-C;...;o_ll_en_lb __ o_l._a --...-:-----~---•-----------···· __ c!? ________ ._:.~------··-. 
t-D_i..._r>_te_m ______ Ccratp~sonidac __ !!~::i(l. ----------· --·- ______ P.~- .... ------~'-~----- __ 
•-------- Chironomidac Carcliocltldlll.\' __ E_ _____ lm, ~!L ..... . 
l--------1-~C.;.:.hironomillac Cricolt>pu.'i sh. ~!; __ --~g~~--

Chironomidac __ t~~s_mtit!_ _________ ___ S'h~c- _____ sl!.. __ ... 
J------- Chironomidnc 1'1'C!tc!nln -~s___ _ sp __ 

Chironomidac pupa -~Jl.· cf _____ bu, ~!L_ ___ _ 

t--------t-( .... ~C-I,_li_ro_n_o_n_li_na~--- ------- ------- ~------·-
Chironomidnc /)itmlt'.m ------·--· . _ ...... --~r..~--~~-- -···--2P ..... _ 

·----· (Piarncsir_~L ______ -----· --·· ··--·---. ·-·····- .. _ .. . .... ····-· •...... 
---·----- ___ Chi~ui'.!.:'!.£ _________ . /!liJ!~'- ...•. __ ····- .. . .. . .... -~·g_ . .. . _ ..... :;p~~~~~. . . _ 
------- (Orthocladina_c) ___ ·----······- -----··-·-· .. _____ ----·---·-·- ... ----··--··----- ..... 
------- -~:~~~onomida~---·-·· J>w::__re!~~~!!_t!_t_!ac!~!!5_- ... ___ 5Q_____ ___ _~p ____ _ 
------------ 1Qr_~~.~~~ct~<_I!!~3.~~L ________ .. _. ___ . . .. -·--······ .. .. __ -··--·-· -· ____ . 
------------ Chi~mom_i~~-· !_·:!~'!.!_~'}/~~~-~~~!~' _____ ........ __ 5g:_~s_ ~ _ ---·----~!:. _____ .. 
--------- _l(_>E~1~0-~1}~~:~~:) ----- ---- ·-···-··-···.. .. • . . -·-·· -··· . . . .•..•.••......• 
----·------ Ch~<2.'~'!.!~~~~--- _ .... CJ'!.~~'!!!!:..{~,~~~~~-~~ .. __ -·· ..... .C~ ..... _ ··----~P. _____ ... 

•-------- (Orlhodadin~~L ___ -------·-·-····· .... ·-·-- --··--- ··---- ··-··-··-···----·--·-
- --···· _ Chir2nor!~i~~,~-- ~Jt~l~~~~!~~~!~~.~-'i... . __ r~~- --···· ·-·----~p.b~! _ 
f-·--------- 1.9..!.1!~~~~~~!1:~)._ - . . . --··· ..... . 

Chironomidilc littllia 

fO! thod:ldin,\t~) 
--·---------- \.---····-···.I . ·-· ... 

C'ltiHlllOIIlitbC 

.(~?! l_~_,_o~:~Hii!tatJ 
Chir onor11idac .......... 
('rlt;tr~>'EPdir w·) 

! ~r_npidid;tt' 
F l'hydr id.w 
~ht•.rid.:c 

I '111 '""'·It u 10 It'll/"·' ... . 

/11!1 'I h'/IJt IIIII jIll) 'Ill ··-· 

~h. n~ 
•• 0 ....... . 

Cl~ ··"""' .. 

pr 

.P.' 
~ ;_•.:.h: \·I': 

Ill 

~.p.lnr 

:.phr 
:.p 

....._----~----~------· ... " ......... .. 

; · . 
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4? 
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-- --·----·--r-·---------------- ---·-···--·· ·--·---·-· ·-·· 
Onlc•· Family Gethls Fcctliu~ Mode of 

Group EliStfiiC:I~ ·--------·-.. ----··· ------~·········· ··---·-··--·-.. Muscidnc l.i m1mphom .._ ... .1!!:._ _____ bu ------···--- .. - -------- ___ .. _____ 
Simulidae Si, II li IIIII d' ('~ ·------------ ----~---·-·-····· ... -- ....... ·--- ...... - -· ·-------·---···. 
Tabanidae :---1!.!_ .. :;p,btt ---·---·--- -------·- --Tipulid:tc rlntodur ----~g ___ -- cg - ···--·-·---·- -----"'-'-·---- ... 
Tipulidac /Jkrmwta pr sp.bu ---· -
Tipulid<te f.iiiWIIia 
Tipulidae Tipult1 ----

l!phemcroptern Dnetidac IJMtis - . ·--
Tricory_thidac 1i·Jcm'}'l/1oclc!.\' . 

Lepidoptera Pyrnlid~ ----Pyrnlidac I'L'IrC1phi Ia 

Oclonntn Acshnidac tlt•,\lllltJ --·-
Acshnidnc /Joyc.'ria -
Cocnngrionidnc ~~~~~icr ·-·---

Plccoptcrn Ncmouridac Poclmcwa 
Ncmouridnc A 111 phi 111!11111/'C/ ,\ /alc!ll kc 1 

Trichoptcrn Hydropsychidac 1/ydropsyc:llct 
Limncphilidnc 

-- Limnrp~~::::_ ____ llc.·'l'''rt'f'l~l·lcl.\' ----·-

i\lotlc or E'isllmfc 
Al>hrcviacious: 

bu ... burrower 
cb = climber 
cg ... clinger 
dv =diver 
sk :.:skater 
sp .., sprnwlcr 
sw ... swimmer 

Funrlional Ft'l'<lin~ (;roup 
,\ bhl'c\'i:ll ions: 

d "'' ~-ollc,tor liltl~rcr s 
cg ,_.,co lice lor gatherer:; 
pr ~· prcdiltor s 
$l: ' ~rr ;rpl'l s 

:;ft · ~.lu \·dd\·r s 

sh sp,bu 

--~· cy ___ bu --------·--·-
'll sc 

·---~·. --··· _ _2~V, l"b, ~a_._ 

Cl~ !ip,cg 
~-'"!.·--

sh cb, cb-sw, bu 
~---- -sc cg 

f-·-":--... 

____ I!!:. --·-- cb ·-------··· __ ~!_ ____ __ cb-$1?.__ __ 

___ {!!___ -- - cg, C~·Sp ___ 

Sh CL' . ·"'-- SJ:!.£8_ 
sh,cg sp-cg -

cf c~ 

sc, sh, cg CO·Sj)•CL .•.• 

r.h ______ !E ..... -- .... ___ .... _.,. __ 

.... , 

.. 

.. _ 

.. :~ 
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APPENDIX C 

i\IONTIIIJY NUi\JUEHS OF INI>IVII>Ut\LS, NUi\IUEHS OF TAX,\, ANll TilE 
UIODIVJo:HSITY INOICES I'OU S,\Nl>IA CANYON, 199~ 

i\lonth, Station Numl>l'l' of Numhfa' Himlinrsity 

t---~~·-- !-.!!tdividuals ~--ofT:~~~-- _____ !~ulr'.: --··· 
Jan, SCI t---·-l ___ -·-- 2 ________ 2.2_1 __ 

t---~Jn~n~.~SC~2---- 0 0 NA 
1---~~~--- ·-----· :--· ----·---

Jan SC3 10 3 0.87 
Feb, SCI t----0----·-r---o--- NA 

t--.;:_;:,;~-::-;---t---:---- ---------·-· ------------
Feb SC2 0 0 NA 

1---~...r-.;..~--- --------- ----------- -------------
Feb SCJ 10 ·l 1.30 -- -------- -----·~-
1\lar, SCI I I NA 

~----~;.:....;:..~-- -------· --------· -----------
Mn~SC2 NA 
Mar, SC3 73 8 1.63 

1--..;__~--::----· --------- r----------· ---------
Apr, SCI 9 ______ ..]_______ 2.73 

Apr, SC2 4 4 ---·· ____ 2:.!_~-----
__ Aer,SCJ 173 --~--- __ 0.9'!_ __ _ 

May, SCI II 5 167 
May, SC2 16 7 2.16 

..__:...;.;;.c...z...;;;.~--i--------1--------- ---------
Mny,SCJ 57 7 1,.18 

~--___;~:..:....;...:;...;;....._. __ 1-_____ t--·---·-·--- ------···· 
Jun, SCI ·!--·-IQQ___ 1?:_ ________ , __ 2.39 __ 

Jun. SC2 _____ ]_·---·--· _____ :~------- .-... -.. .!:..~·.!_ _____ __ 
Jun. SCJ _________ _:!_I __ ........ -· ____ J.I ___ ...... -..... ____ }_(,1) ..... 

_Jut, sc;_!___ . _ -------~Q _____ .. -----·- ~ ______ ........ L?:! ____ .. 
t---Jt_II'-~C2 --·- . _ ---~Q ___ ·--··· '\ -----·- ............. ~}} ____ _ 

Jut, SCJ ----- ..... ____ !..? __ , __ ------.. ~------·- ______ 1_)6 ___ _ 
Aug, SCI ____ _ 6 ------~- -·--- ____ Q;_~-
Aug, S~L_ _______ J·I ____ f-_____ ? ______________ .. !.70 -·-··----
Aug, SC3 r--...l:~-- ____ 6 ·-- ____ _l~6 ___ _ 
Scp,SCI . __ :10 ____ --------~---- __ ,. ___ ·---···--'..;:1] ____ _ 

l--___;S;;_c~SC2 --· _____ _2!_ _______ J_9 ___ ··- _____ _~;_~~----·· 
Scp, SC3 ---·- ---~~----'------'-'--·---- _______ 2 3~---- .. -
0ct. SCI ______ 9 ___ .. ______ :~---·---·--- -------~~? ____ ... 

t----O_c_t. SC2 -·-· ___ ---~Q___ .. ___ ------~-12 ... ···--· ··----2 0~------
0ct, SCJ 57 1> I.C)S 1-------.. -...... - ........ ·--- .... __ .... - . ________ .. _ -........ ·-· ..... -.. ···---···" .. .. 

_ Nov, St~L.. .. . . .. ___ :!.~---·-- .. _ .. _. __ 1_1_ ___ . __ 2 33 
________ Nov, SC~---..... ·- ... !.<!.:! __ . .. .._ .... _1·1 J~2 . .. 

Ci·l2 

1:-u 
De<.:. SCJ. :u,s ---------· ·-··-· ~-

1.1 

1.1 
,.-, 

I )';(! 

:~ .10 
:) ~() 

s·t·J 1·1 I kl~. SC:i I 1
) ~ -------··-·· .. . . . . . - -· ·-- -··· --- ... ~ ··-···. ... . ..• ··-·--- ................. . 

..... 

L. 




