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Shore Flies (Diptera: Ephydridae) of the Hanford Site, Washington

Abstract
Infofmalion is presented co ccr.ing tlrc \lccies conpositbn. \er\onalappearance, andhabilal dislributi|)n ofshoreflies (Diptera:
Ephydr idre)at  the Hxntbrd NuclearSi lc  localcdin southcenrral  \ \ 'ashingt(  State.  Ihe Hanford Sr lcrcpresents one of the lafgest
u nd istLrfbed fenl n ants of a shrub srcppc planl communil,"- in the $ eslefn Lh ited Siares. Fiti\' !i r \pcci.s of shore llies in 3 2 gen erx
\\ere eollected duling the period 199.1 1991. Aspccts of the tempoml disrribution. relalive abundancc. and h bitat seleciion of
e.rch specles are di\c!rlscd rnd conpItred to their xppeafance in rhe greater Pacillc North\aest and with the results of a similar
\iud) collductcd at Nlounl Rainier Nalional Pafk lvhich is located in lhe Cascadc Nlounuir RrDge of centr.rl Washington. Ncw
distr jbut ionrccoId! i0rw.rshi Igtur | IcA| i \sdl ibtu l i3 'H. l t |nxhavnufact t l !e 'L.pto|)s i Iapa
Phi |otdDua|u\k|1t \ is .Sc| l toPhi1dnia1mis.1|11,J
and lherelorc $idc\prcad dc!clopnenr m l9,t3, thi\ \tLrdy frovides an undcrsranding of rhe shore 1lr fruna that might ha\c becn
common rlrrougho ( tlrc \clni rrid. \hrub steppe region ol cenlral Washinglon bclorc $c adlent of large-\clle agriculturc and

Introduction

Shore l1ies (Ephydridae) constitulc onc ofthe nrost
spccies-rich families ofacalyptate Diptera in Nodh
Amedca. They are one of thc more biologically
dilcrse groups ofl l ies. occurring in almost everv
aquatic habitat including fresh and trlkaline wa-
lcrs. hot and cold mineral spril]gs. ald pools of
crude pelrolcum. The rvorld thuna was cataloged
by Mathis and Zatwamicki (1995). Worldu,ide,
lh (  l r  n i l )  ( , 'm l r i .e . , ' re r  I750.pcc ics .  appror i -
nately'1'10 of which occur in Americt north of
N1exico. Zack (1979, 1983a) surveyed the shore
fl ies of Mount Rainier National Park nhich is
locatcd in the Cascade Mountain Range ofWash-
ington. and found 59 spccies in 22 genera in the
physiographically and ecologicall l divcrse habi-
tats of the Park. Although not as ecologically di-
r,erse. consisting of several small spring systems
and a singlc alkaline pond, the Hantbrd Site none
theless yielded 56 species in 32 gcncra. In gen-
eral. the shore llv l'auna of Hantbrd is like that
lbund rhroughout the cenlral basins of Washinc-
l ,  ' n  i rnJ  Ore !on  i ind  n la )  r<prc \cn l  c :pe( ie \c r \ rn -
position that was characteristic of a much more
u'idesprcad shmb steppe habilal bcfore the ad-
VenL ol large-scale i lgriculture and urbanization.

Located in the Pasco Basin of the southerst
comcr olthe Columbia Plateau. pdmadlv in north-
em Benton Counly. Washington. the Hanlbrd Site
conrprises 560 square miles of prcdominantly
shlub-steppe habitat administered b.v the United

States Departnent of Enelgy. The land was ac-
quired in 19,13 as a national security area for thc
pr-oduction of plutonium uscd in nuclear weap
ons. Most of the Site has been closed to thc pub-
lic since l9:13. Today. Hanford is less known as a
site ol nuclcar weapons development than lbr its
international repufation in nuclear waste manage
mcnt, environmentiJ restoration, and rescarch and
development.

From an ccological standpoint. the placing of
such a large tract of land virtually off l imits to
public access lbr over haJfa century has preserved
a shrub-steppe ecosystem that has other*ise
changed radically throughout the surounding
Columbia Plateau. Hanford serves as a retuge fbr'
many plants rnd animals. including insccts. that
probably were once common throughout the Pla-
teau but today are confined to remaining small.
undisturbed tracts of land.

Climate at Hanford is bcst chuacterized as semi
arid with hot ancl dry sumlners atd cold wintcrs.
Precipitation rangcs from 30-35 cm at the crest
ofRattlesnake MountaiD (1 l50m) to less than l2
cm in ccntral Hantbrd and along the Columbia
Rivel (l50m). Temperature ranges tiom an aver
agc of 3oC in January to 33'C in July; tcmpera-
tures of 32'C or abo\ie occur an average of 56
days per ycar (ERDA 1975).

ln addition to general surveys (ERDA 1975,
Rogers 1979). specific groups of insects studied
at the Hantbrd Site include darkJing beetles
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(Rickard et al. 197;1, Rickard and Havedleld 1965.
Rogers  e t  a l .  l97E) ,  g round dwel l ing  beet les
(Rickard 1970). grasshoppers (Sheldon and Rogers
1978). torymid wasps (Grisscll and Zack 1996),
and rveevils (O'Brien and Zack 1997). The vas-
cular plants of Hanford. including details ol the
riparian t1ora. are tirund in Sackscheu,sky et aJ.
( 1992). Aspects ofboth llora and tauna are treated
in  Dorvnes  e t  a l .  (  1993) .

Materials and Methods

Shore fl ies rvere sampied using a standard 1 5 inch
diameter fine-nresh, aerial insect net. In open,
\e i r t l t io r - l ree  r ip l r i ln  rnJ  non r ipar i lD  area ' .
sueeping *as conducted as close to the surface
of the ground as possible. When disturbed, some
gr-oups of shore l1ies (e.g.,,,lrissd, Mosillirs, and
Palldrz) do not fly fiir in a vertical pJane but rvill
skim the surtace in a horizontal direction. They
can be difllcult to collect if the net does t.tot vir
tually touch the surtace. In iparian areas rvith
sparse vegetation along the shoreline or with low.
energeltt vegetatlol'l sLlch as watercress. s\!eep-
ing again took place as close to the surface of the
water or ground as possible. When larger emer-
gent plants such as cattail or sedges rvere prescnt
I tricd to sweep through the vegetation. Species
of Notiphila, especially, often perch or vegeta
tion while olher laxa such as thlrea and ccrtain
Par_r'drc are tirund at the ground surtace bet\\"een
such plaots. In any riparian area it is essential to
completely sample all available nicrohabitats.

Sanrpling rl 'as not quantitative in design. Tn
each habitat.llies were collected dillerentially liom
each of the n.fcrohabitats. Open riparian reas (e.g..
the crust surrounding the alkaline pond) could be
easily sampled in a mininal number of sweeps
while heavily vegetatcd arcas sonctimcs rcquired
the sight identif ication oftl ies on specitic pieces
of legetation betirre they could be captured. In
non-dparian grasses. shore flies usually were takel
while sweeping for non-shore t1y taxa. especially
leatloppers. The amount of t ime spent at each
site during a given collecting peliod also valied
depending on Lhc availabil ity of shore f 'J1, habitat
due k) events such as tkxrding and the presence
or absence ()f seasonll vegetatioo.

After netting, l1ies were aspirated and placed
inLo kil l ing jars. Fiics wcrc evsntually sorted.
counted. ltnd arepresentative sample prepared aDd
deposited into fie M. T. Jamcs Entomolo-qica1
Collection rt Wrshington State University.
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Table I indicates the general habitat typc in
which each species was encountered. I havc dc-
trned the followirg broad habitat types at Hanford:
1. non-riparian vegetation; 2. alkaline pond: 3.
spring/vegetation: nd 4. splilg/non vegetation.
Non-riparian vegetation consisted of areas, pri-
ma ly rvith grasses. removed fron surfacc wa-
ters by at least 500 m. that supportcd populations
ofshore flies. Within this habiLal arc spccics such
r r  P / r i l r ' r r r , r  ,1 ,  D i l i . '  Loeu and L  t i v rc ' ten t
Cresson. the larvae of which probably feed on
soil microorganisms. plant detritus, and possibly
plantrootlets. Alkaline pond species are those found
on the $'ater sudace of the pond or on the alka-
line crust and vegetation-lree or sparscly vcgctated
marg ins  o l the  p , 'nd .  fhc  l l r ruc , ' l ' the 'e .pe t  ie .
le.g.. Mosi llus bitlentanrs (Cresson) rurd Ha1o.scale11c
r , r r r r  i . . i  Ma lhrs  tp robab l l  f red  on  In i . r t ' . \ rs rn i .m\
including primarily algae and some decaying.
r r ruck  rece t r t inn  Spr ing / regc ta t ion  \pcc ic \  i r rc
most commonly associated with vegetation (c.g..
sedges, cattails. and \\,atercrcss) crncrging tiom
the water or inmediatcly adjaccnt to it. Larvte
of these taxa (.c.g.. Notiphila tnd HydreLliu. see
Deoniel l97l) are primarily phytophagous t'eed-
iDg on the roots and stems ol lhose plants. Spring/
non-\'egetation species are found in vegetation frcc
or sparsel,y vegetated outflow areas surrounding
the spdngs themseh'es. At Hanford, thc largest
of these systems was Rattlesnake Spring. Taxa
found in this habitat include certain Scale,i/a.
Pantlra, Atissa, and Discoceriaa. Larvae ofthese
species feed on microorganisms, primarily algae.
and possibly some decaying vegetation. ln this
habitat, the presence and abundance ol a givcn
species may fluctuate dramatically bascd on the
amount of available habitat which is subject to
changes duc primarily to periodic tlooding.

As in previous studies (Scheiring and Foote
1973.Ztrck 1979, 1983a). the relative abundance
ofeach specics is calculated based on its percentage
of the tolal numbcr of specinrens taken u'ithin
cach of thc tirur designated habitats. In all situa
tions where only a single specimen was taken.
the species is l isted as rare (Table l). Abundancc
figures were designated as follows:

ralc (r)

occasional (occ)

commor 1c.)
abundant (a)

0-3 percent of the total
catch./habirat

3 9 pelcent

9- l-5 perccnL

l5-26 percent

verv abundant (\'a) 26 percent and greater



T,A.BL[ 1.  Spccic\  i l l \cr(or \ .  hahi lars.  re la l iv t  rhundJn(e.  JnJ nr i 'n th\  Jur in!  \ \ l i rh in i ln idul l  spccics $crc co] lcc lcd.

Spccics

HabiuL! Tlpc and
I te lat i re Abundance lvlonrhs Spccic! sa\ Cbllcctcd

Subl . rmi l ]  Di \cL,mlrmN
IcpIi?\i/r)p.l r?fil'lr (C ocluillett)*

Pri/.?.l .r,4t l lNicigcn)
P. r i , ) (h,r . r i  r r rn Rodel

I j i t1 p ri na tttl i.t tI s lF.t]]rt]tL)'

SubfrDl i ly  Hldrc l l inac
,1/ i \  vr  / i t , '1r l i r  (a lo le l*

Hf./i"llnr qfh..r//r iF.rll6n)

H Iitlitluid Crc\s,.tl

I L  \ p . 2

,\ ,/4)/, ild r] drr,,qfi11 Cre sson
. \ . . l r . r r i fWi l l is ton
N. rnr l , rk1, / r  1-oe$ *

N. ,r.( r).1 (rzr l-oew
N. a/irarra Cresson
N. r1aarlrisr,rosa Thomson
1)i1.,, \'i./ dltdlrkli.l (CreJson)

T\ | 0 p t i I o pa ( n n t k ! i \\' 11 rl t+

Sublerr i l !  Cl iJnnoJn!  zrnae
Albt l i thnrn sp.

Di.Iasiopd IdLteipetrtis lLoc\\ )
,lr.r)..rrr.r.,1)r.rr,r/Lr (Fall6 )
C\ t t lnuI(snN (rg\ t r \ t  ' i i r  ( (  resson)

trd,?.r./.\r?.r l.rr i.r/? (\\'illistnrl

I/rl !i//ir ! ,ilritdrr ! (Cfes\0n)

,U.  r i r ia l i \  Cfes\on

O(hlltn u ltoli|os C\xuse]|,
() o..r.brt //tr Chuscn

Pol \Jrit lbt horu s? 1 i r. ru tctesson)

Subrami l , \  I l ! theinae
i/r'ddrlr.r bir.)../tr (Crci\0n)

1 /ftcrl..r,i&,p! Crc\sorr
ar rr!.rri., r??rri.ft I-oe$

)i.\litM pitlt tittu (Fall6r)

Pl l / r '3r i i , / . r i l i r  I .ocs

/ ' .  n is, . \ . r / r  {Cf  es\(n l )

P.1nrr1 2,?.v)rk rr Cll.ru\cn

\f ring/\'egetati()n (rcc)"+

\tr1ng/\'egetatxrn (occ)

sffing^'egetati0n (0cc)

non riprirn !cgcralion (r)

spr ' ' rgn cgeu!on {r r

rprngnlor \egcLiru0n (I)

sping/\cgclali (a)

non r ipar i in vegetat ion (c)

\pr lng/rcgctar 'o l l  lar
spring/\'egetatlon (f)

stfing/\'egetalron ir)
sprmg/\'egel.rh|)n (r)

spr''rg/f cgcr.nron (occl

spring/\'egetarx)n (r)

spring/\ egetalion (r)

spf i rg/ !egetat ion i r )
spr i r !Acgctal ion locc)
\prn!Acgclahon (r )

n lk.1 l inc po.d (occ)

\pfing/\egetatl(nl ()ce)

\prirgho. legendon (occ)

non f lpar 'an legeial ron ( f )

spfl ng/non regetrnon (r)

spnng/non-vegelr I lon ioccl
spnng/non-regelrnon iocc)
non r ipar iun !egctal ion h)
alkal inc pond (r )

spf ing/non-\ 'eget  t ron (r )

rpr i rShon \eg. l r l ion (occ)

l1lkulilrc pond (occ)

spnng/llolr \cgclalon lcl
spring/non vegerati(]n (r)

spring/'ron vegetation (r)

spr inghegetr t lon ( f )

\pfins/non !csct.rti()lr (r)

spr lng/non-\egelrdon ( f  r
spnng/\egelatr0n (r )

spn ng/\ egerat ro n (r)

spfrng/non-regelalLon {r l
sping/!csclalion (r)

spr i .g/ !cgcur jon (r )

spring/\'egeI.llron (occl

nL npani tn \cgcrruon (a)

lprlng/\cgctahon (r)

non riparian vegetatlon ()ccJ

springhegetatlon 1f)

Nlur, Scp
trl.rr. Apr, I{rt. Jun. Jul. Aug. Ocr
Apr. Jun. Aug. Ocl

Jun

\4 ay. Jun. Oct
Maf.  Apf ,  I Ia! .  JLrn.
Jul .  Aug. Sep. Oct
NIa! .  Jun.  Ju1.  Aug
Nlaf, l\,l.ry, Jun. Aug. Ocr
Aus. Oct
l\4a)
Nlay. Jun, Aug
Jur.  Jul .  ALrg.  Oct
Jun.  Aug. Ocr
Nlat .  Jun.  Jul , , \  g.  Oct
Nla\ . . lun.  Aug
Ma,,''.. Jun. Jul. Aug. Oct
Jun
\{ar .  Jun.  Jul .  Aug. Ocr

l\'lar, Apf. Nlar'. Jun,
Jul ,  Aug. Oct
Jul
N1.ry. iul, Aus
trI.rr. Apr. Nla). Jun.
J u l . , \ u g

Jul

V.r ] ,  Jun.  Jul .  Sep
Jun
Jun. Ju1.  Aug

N{av

NI.r. l\'l.r!. Jun. Jul

N1.rr. trluy. Jul. Scp
Nhr.  Nla) .  Jun.  Jul .
Aug. Sep. Oct
Apf. Aug
N{tr. Apr. \{ay. Jun.
Jul. r\ug. Sep. Oct
M.r,v'., Jun. Jul. Aug, Sep

\1.r. Jul. Oct

lhh e Cort  rued.  re\r f . ,ee
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TABLI ] .  Cont i rued

Hrbitat Tlpe and
I te la l i \c  Abund.rnce I Iurrh\  Sfer  c(  $r .  Cul le!r (J

Subl . rn l i l l  Ephidr inalr
Cd I oc oe ntd tl u 1\r )? | tt lC.tc\\o|)
l:plt|dt I t)atkdtli Wirh
HttIostficIId itrn hu?lu |\I^t\is)

H., r&/nr  (Ni i thr \ )

Lut "l)tr\t t r. l ld oct i d? n h I i s N1trh1\

Li tu 1e II i0 I 0n ( ri \11\tl1i\

Pi?,1i..d{,rnr }ij"r.)vr (Coquillert)

P(t \tlrlt d4uild (Falliti)

P. i,rr.r.llfl lHrlidr! )
Pl i ldcrnd i?/dr t ! , r \ i \  C re\sol  "

.t. ll/i,//.i rr.r-rkrrlr (Cfessonl

J. tdrlr,r 1NI(ri:tenl

J.  i ras,d/ i !  (F i r l l i ]1 l

. t .  t i ! r tu Coqui l ler t
s.dr,1r?i/,r 1.y?r r./ (Hrlidr) )

S. .1r1^ Cress()Jr

S. rriirrlrr CzerI\
,1. sp. I
5.  sp.  l
S .  s p . 3

J.  sp. '1
.i.,/d. d/z d//rnlri Crcsson
.S. r..,i/}a,,i Jrrhinn\cn
"i. /,a.rr.a (Cfe\so l

spf lng/ \cgcrauon r f l
i ipr ing/non lc leral lon t f l
\pf ins/non \cg. t . r l i0n ()cc)

alkaline pond l,ircc )
sprlng/non-\'egelalron locc )
a lkr l inc poid ( r )
sprrg/non vegctatr0n (a)

non rprrian legetaion (occ)

spl lng/ !egeral lon ioccl
on rpan.rn \eletrrion (r)

spr' g/non \elretrnon (occ)

alk lhnc pord i \a)
spring/non regclalion (r)
\!I]nS/Inm-!egention (rl

\pr ing/non !cscl t r t i0n (a)

\pfrnghon \cgct . r t ron ( f

\pnnc/vegetat 'on (r )

\prng^egetanon (occ)

Jpr[g/non-veseraron ( \ r ]

sp rg/ \e{el i r l lon {a l
sprns/n(r \cgeraron !\'.Ll
spring/\egelnlioi (r)

!p rg/\eler.rlron (occ)

s l )n l rg/non \eser i r r lon {a)
spnng/\  cgcl l l lon t r l
spr ing/ .on \egetar ion (r )

\tring/\'cgcl,lli|)n (fl

spr ln! / \ 'egeraoon (r)

spfrn!/vegetatro. (rl

spf lng/ \cgcra[()n r f ]
\pf ing/non \cgcl , r t i | )n ( r l

lprng/!e{elrllon {rl
sprnS/ \ e{elrrlon {rl
spnngh0n-vegetrnoll (r)

spr'ngh|)n legetrtlon (rl

Aug
\ fu) .  Jun.  Jul

\ f .N. . lun.  Jul .  Aus

Nlir. Apr. \1a). Jun.
Oct
NI.L|. N4ai. JLrn. Scp. Oct

NIaf .  Jun, . lu l

l \ '1r) .  Jun.  Ju1
Nfaf. .ln . Jul.,{u!
Mu. I,la! Jun. Jul. Aus. Oct
Nhy
\{ar. Apr N,l y J n. Aug
\{a} .  Jun.  Jul  ALrg Oct

\I.rr. r\pr. \4a,"-. Jun.
Jul .Aug Sep. Oct
Nlxr. Nfu). JLrn Jul
NIar.  Apr.  Nla\ . lun
Jul  Aug, Sep, Ocr
NIaf. Aff. N4a). Jun.
Jul .  Oct
N1u)

I lar
M.r. Apf. x{a}

\'la!
Oct
Oct
NIal

'iindicrle\ r nes dislibuli|)n fecofd fof Washinglon Sttrre (\Irthis and Zal{amicki 1995)
1':l-c(lcrs irdiurte fel.rti\e .lbund.rnce: \ =\'ery xbunda r. a=rbundant. c=comrron. Lrcc=occ.rsional. r=rarc (s€e text for e\pla a

Tcnrporal difterences arc not taken il]to account
rn these abundance designations but presence
durirg seasonalpcriods can be obtained from the
discussion of each specics tiNnd in the Results
section oflhis paper. Shole tl ies wcrc sampled at
the Hantirrd Site 36 times cluling the lbur year
period. Ho*e!er, nr)t all sites were santplcd dul--
1ng each visit and the apparent absence of a spe-
cies duling seasonal periods should not be taken
as an indication thal thc species was not prcsent.
Bascd on numerous svslemalic and distributional
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studies (sec firr erample, Zack 1979. lg83a.
Deonier 1965. Schcil ing and Foote 1973.asrvell
as revisional studies ciGd in this paper) most sho.e
11y species are multivoltine with no seasonal breaks
in occurrence given thc rvailabil ity of appropri
ate habitat. Sincc mrny aquatic habitats. especiallv
snall spring systems and alkaline ponds Nhich
made up the majorit), of habitals on the Hanford
Sitc. rre subiect to dramilt ic chatges throughout
the year. one rvould expect shore f1v populations
and species composition to fluctuare depending



on the frequency and sevelity of ervironmental
fi ictors such rs precipitation. Obsenationally, this
rvas the situatior at Hanford.

Survey Sites

Achrinistrativell. Hanford is dividecl into several
subunits. Two of these subunits u,ere surveled
during this study. The tirst is ofien lefened to as
central Hantbrd. This area is bordered by the
Colunrbia River to thc nonh and cast. Routc 2.1
to the northwest. and the Fitzner-Eberhardt Arid
Lands Ecology Rcscrvc (ALE) to thc west. The
Arid Lands Ecolog5, Resen,e was the second sub
unit sune5,ed. ALE is an ea of approximately
75.000 acres that l ies to thc south and wcsl of
cenlral Hanford. ALE runs nofih and east ftom
the summit of Rattlesnake Ridge ( 1 150 m) k) thc
Cold Cleek Vallel ' (150 tt l). Fourteen intermit-
tent and permanent springs occur on ALE: these
are the onl!' lotic habitats. aside fiom the Colun
bia River. that occur at Hantird.

Three sites on central Hanfbrd yielded shore
Uies. \\ftile the Hantind Sitc contains a long slre|cl]
offiee 11o* ing Coluntbia River only one site along
thc  R i r  c r  u  u .  : r r r  r  c r  r :J  : rn . l  rh l \  u  r .  L ,n  . iu . l  l \ \  o
occasiors. The Columbia River purnping station
site lie\ along thc Rivcr ncar thc Washilgton Public
Po$er Supplt Slstel,r'r nuclear energy generating
plants approxilnatell' 20 knr north of Richland.
Rocky areas along thc Rivcr and small pools acl
iacent to it were s$'ept fbr f l ies. The site along
the Rivcr was gcncrally unproduclive for shore
ll ies.

The on l )  na tura l l )  occur r ing  pond on  the
Hanfirrd Site is \\ 'est Ltkc. This alkalinc pond is
siluated at the $,est end ofGable Mountain. West
Lake is surounded by an alkaline crust with no
emcrgcnt nracrovcgelalion along the shoreline.
Horvever. large areas ol bulrush (Sclrpri.i spp.)
and larious grasses and other r,egetatron occur rn
the arca surounding the pond. The size of the
pond is a dircct function of groundwaler eler,a
lion and fluctuates throughout loDg and short tenn
periods depending on climate rnd seasonal weather
conditions. On average, the pond encolnpasses
ten acr-es. Because the pond is not rclcrrcd to as
"West Lake'on any topographic maps, I chose
to label the insccts as collcclcd rt an "alkaline

pond." This is the clesignation that appears in the
Rcsu l l .  .ec l ion  n l  th i \  Fper  111161 , rn  rpq ,  imen
labels.

A large area of sud dunes exists along the
wcstcrn nargin of the Columbia River and sc\'-
eral kilometers inland. The dunes were sampled
er tcn . i r  c l )  [o r  r  a r iou .  t l r l .  Shore  l l i cs  u  e Ic  no t
a tar€et of these surveys but were collected on
lwo occasions b)'sweeping sancl dune vegetation.
Only Psilopu girschneri von Rdder. Prihgri.r
ricblllr Loerv, and A/lotrlclolr4 sp. were tirken at
this sile. These species may hare been collecting
plrnt nectar as a tix)d source.

Shorc fl ics were collected lrom nine silcs on
ALE.  r l rhoug l r  lh ree  t r l  rhc .c . i les  uere  no t  r i -
parian. Thc radio tclcscopc sitc is locatcd at thc
soulheasl corner of Rattlesnake Ridge and pri-
nrarily consists of a big sagebrush (Artemisid
tiderldld Nutt.)/bluebunch rvheatgrass (Agrop_rv'on
r2ir r.rrirrr (Pulsh) Scrib. & Smith) plant comnu
r r in .  Othcr  equr r r lun l .  nun r ip r r i rn  .u r rc r  . i l i :
along the Ridge are l isted as Rattlesnake Ridge
t t t  d i . .  u r ' t r rn . ,  r l ' . l f  ( rc : .  f  hc  t  h i r t l  n , ' t t - t  tp ; l r t . rn
site is recorded as the 1200 Foot Road. This was
a dirt rccess road, with abundant adventit ious
!egetation. located at approxirnately 360 m ( 1200
ft) in elevation at the southeast base of Rattle
snakc Rid-qc. Collcctin,s at all ol ' thcsc silcs in-
volved general su'eeping of vegetation as shore
fl ics wcrc nol cxpcctcd to bc corlmon.

I  our teen in te rmi t le r l  . rnL l  penrJnen l  .p r in ! .
have been mapped on ALE: firur of these sys-
tems were sampled during this study. Thc sitc
dcsignatcd Rattlcsnatrc Ridge/spring is an unnamed
spring that occurs iust below the sunrnit of the
Ridge on the northeast tacing slope. This spring
consisted ofa small pool : ipproximatcly onc meter
in diameter and a cascadin-{ f low that travclecl
l0- I 5 nreters bcforc it disappcarcd into thc soil.
Scvcral small. shrubby wil lows (.!rl l-r spp.) grou
along the margins of the spring and slrean pro-
viding some shade while sedge (Carc.r spp.) and
cattail (4lt?a Ialy'olla L.) grew sparingly.

The Rattlesnake Spring system is situated in
the north\r'est cor-ner of ALE on the flat of Cold
Creek Valley. This is the most prominent, perna-
nent sp.ing on the Hanfbrd Site ancl tlows tirr about
3 km. beginning t 'nrm -tround sccpagc and bcing
fcd b) .r nunther of srrJler 5pnnls alun! it\(our\c.
E\,entually it disappears into the ground. The
bottom ol the stream is composed of srnd and

-qravel. The system is subject to periodic t ' lash
tloods, especirlJy in the winter and sprin-s. thrt
nrav completclv scour sccti(ms ofthc strcam form-
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ing areas of vegetation liee shorclinc. Ovcr 90
species of algae and diatoms have been recorded
iiom thc system (ERDA 1975) but the dominant
m:lcroph) le i\ \\Jlcr(rr\. (R,'t i l \,.t tntttrt ittn-
dquotiet (L.) Schrr\z & Thell.) which seasonally
occupies as much as 857. of the stream ar€a (ERDA
1975). Cattail and sedges are conmon alorg the
stream margin. Peachleaf wil low (.lr i1i-t
any.qdaloit les Anders.l is the donlnant tree
throughout l lrc Rattlcsnake Spring corridor.

Lower Snir.cly Spring (including the sites des-
igrated below Lower Snively Spring ancl Snivelt
Ranch) is another large spring systcm occurring
in Snively Canyon which lies souLh ofRattlesn:rke
Spring. This system mns approximately 2km down
Snively Canyon. Il addition to vegetation discusscd
for Rattlesnake Spring. shrubb,v rvil lows.
nrockorange lPhiladelphu.s leiLl. i l l  Pursh). and
black cottonwood (P.?ulus trithowrpttT. &G.1
dominate the spring couidor.

Bobcat Spring l ies in lower Bobcat Can)on
$,hich is locatcd at thc basc of Rattlesnake Ridge
In  cer ) l r r l  \L t .  fh i '  r .  c  :p r inF  : ) r l cnr  . ' , ' n ' i . l -
ing of a snall pool5 6 meters indianeterwitha
shon-lived outl low u'hich eventually disappears
inlo the ground. Although a thick margin of 5hrubs
r t l r rounJ  lh (  \p r in ! .  thc r .  i .  n , ' .  r ten . i , ,  e  r ' .L t t , ' p )
aDd lhe spring and strcam are usually choked rvith
watercress.

Dislribulional infir lmation is taken primarily
from Mathis and Zatwarnicki (1995). Species
indicated as new fbr \\hsliington are not recorded
in thcir cataiog as occurring jn the state. Dates
listcd for a species collection should not be inter
prclcd as inclusive or an indication tbat the spe
cics was not at a surve) site at other-time peiods.
Nol all sitcs rvcre collected on r systematic ba-
sis; some nore remote siles *crc samplcd only
.1-5 times during the surr,el r'hile other nore ac
ccssiblc sitcs ."vere sampled as manv as 20 times.
Thc following anangenrent fbllows that in Mathis
ln . l  Z r r ru r |n ick i  i  lqq5 l  e \ .e l r  lh r (  \pe \ ie \  r re
aranged alphabcticallv r ithin subflmil ies. When
ar,ailable. I have included biologicaJ infirrmation.

Results

Subfami ly  D iscomyz nae

k p t o 1t s i I o p tt w ri p e s (Coquillett). Ne$' \A rccord:
28 Mar. l5 Sep. Rattlesnake Ridge/spring. Bob
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cat Canvon. Leptopsilopu t,uripas ts a wcstcrn
species previoush recordcd tiom British Columbja.
California, and lclaho. The lact that the species
was collected only in the earl) spring and late
sunmer probabl)' does not indicate that it is a
sprirg/1all species.

Psilopu utnpta (.Mcigcn.1. 22 Mar. 29 Mar. I I
Apr. 2.1 Apr. 3 May, I Jun. 2l J un. 20 Jul, 5 Aug,
I I Oct. Rattlesnakc Spring. Lower Snivelv Spring.
Snively Ruch, Bobcat Canyon. Found through-
out the Afrotropical, and Holarctic Regions. this
is a common species throughoutthe Pacific North-
west. especially in habitats rvith extensive shore
line vegetation. At Mount Rainicr (Zack 1979.
1983a). it was the most abundant species in thc
sedge neadow habitat. Throughout eastemWash
inglen. P coinpto is extremely common in both
the sedge meadow and cattail marsh habitats. Zack
( l9lJ3r) presented intbrmation on the biolog"- of
this tll,'..

Psilopa girsr:hnerivon Riider. 20Apr. l0 JuD,
2l Jun.5 Aug,29Aug. I I Oct. Raulcsnake Spring,
Lower Snively Spring. Rattlesnake Ridge/spring.
sand dunes. Psllopzr glrsc,4ar:rl is found through-
out much of the $'orld. One specimen rvas taken
at Moult Rainier in the sedgc mcadow habitrt
(.tts Psilopa o lga Cresson 1. At Hantbrd. it was tbund
lo be .) nrprlrir \\ i |h P. I onlttd i l l  mu.l 5il<s on
I ro . t  d r le . .  Throushuu l  cc \ l c r r  \  r \h ing l  r .  i l  cJ
bc found with P conrpla, otien abundantll.

Trirnerina tntLdi:ans (Fall6n). New WA record:
2l Jun. Rattlesnake Spring. This Holarctic spe-
cies was previously rcported fronr several north
eastern states and Quebec and as lar wcst as Iowl
and Ohio. Only one specimen was collecled on
the Hanford Sitc. I havc collected the species hom
southem (Hafi Mountain Wildlifc Rcfuge. Lake
County) and nonhcentral Oregon (McNan/ Wildlil'e
Area, Umatil la Counry) as well as al threc loca-
trons in eastem and ccntral Washington. The species
has ner,er been lbund in abundance, and no more
than two specimens have been taken at an\ loca-
t ion .  A l l  spee imun.  u .  r . '  I rken  \ !  h i le  .u  eep ing
thick vegetation sufounding springs orsmrll pools.

Subfam y  Hydre l l i  nae

Atissa [inrtt l is (Colc). New WA rccord:l6 May.
2l Jun, 1l Oct. Rattlesnake Spring. Lower Snivelv
Spring. Previously reported l ion California and
Oregon in the wcsl and Ohio and Towa in the
midwest. Onlv lbul specimens rvcrc collected. I



have coJlected this species at severai sites through
out  e rs tc ln  \ \a .h in : , ton .  p r in r r r i lS  rn  \u ! ' r ' l i l i , ,n -
free shorelines of small pools.

Hvlrell ia ,qriseola (Fa1l6n). 29 Mar. 19 Apr.
20 Apr, 3 May, 15 N4a.v. 16 Ma1'. I Jun, l0 Jur,
21  Jun,  7  Ju l .  l2  Ju l .  20  Ju l .  3 l  Ju l ,  5  Aug,  19
Aug, 29 Au-r. I Scp. I I Oct. Rattlcsnake Spring.
Lower Snivelv Spling, belorv Lower Snivcll
Spring. Bobcat Canyon. Rattlesnrke Ridge/spring.
rrdio telescope. Columbia River punping station.

H.  q r l . r i  a / . . /  u i r r . , r l le ,  te , l  i t t  t tun ten ' t t .  r r lu i r l i c
and nonaquatic habitats throughoul the Hanlbrd
Site. The species rvas abundant throughout the
fleld season. H. griseold is nearly cosnropolitan
and is occasionally considcrcd a pcst ofricc, Mathis
J n d  Z  I \ \ r f n i c k i  l l q q 5 ,  p l ( . e n l ( d  r n  c r l e n s i r e
list ofhost plants. AlthoLrgh abundant in and around
riprrirn situutions where the larvae bore stems
of aquatic vegetation. adults are also lbund con-
sjderable distances liom $'ater where they visit
t'lorvers and t'eeclon plant nectar At Hantbrd. most
rpcc in tcn .  r \ ' c rc  l JLsr )  b )  \$csprnB r ip r r i rn  rcg-
etation. However, the species was not unconmon
in neadow and grassy aleas far renored lion rva-
tel. Although nectaring sources often wer-e not iden-
tified. sevenl specinens werc taken from the flowcrs
of meldow goldenrod. Setrccio t:cutodettsisL.

This is one of the most comnonl)' collected
northwestern shore tl ies: it is certainly the most
(o rnmon in  re ls  u i th :uh \ l i l n l i J l  r ip r r i rn  r .g -
etation. but it also occurs on shorelines u,ith ex-
teDsive non vegetated areas where adults prob-
ably ftcd on aJgae und other microorgrnisms. At
Mount Rainier, H. ,griseolrr was collected in seven
of 10 habitat types sanrpled ald rvas verv abun
dant on f ' lower heads of pearly-everlasting
[Arutplralis nurgaritttea (L.) B&Hl (.Zack 1919.
| ( ) l { l . r ) .Whi le .h t , re  l l1 / l l t ,uer ing  p lJn l  ! . \oc i r -
t ions are reported elsewhere in the l iterature
(Dconicr 1971: Scheiring and Foote 1973; Judcl
1977) they ale, nonetheless, rare.

Hldrellfu proclinattl Cresson. 3 Ma)'. I Jun. 7
Jul. l2 Aug. 29 Aug. Rattlesnake Spring. Lower
Snivcll Spring. belorv Lower Snively Spring.
Rr r r l< .n rke  R id ic / .p r ing .  Th i .  ionr rnun .pee ie .
is lbund tlroughout most of thc western United
States and western Caoada. It is often taken in
conjunction with H. griserla. At Mount Rainier,
the species was lbund in several habitat types.
but was most common jn \,egetatioo of roadside
ditchcs (Zack 1979. 1983a). At both Mount Rainier

and Hanford it was not found in meado$,s or-vis-
iting tiorvers as was H. ,grlscolrr.

Hydrell ia is a spccics-rich taxon Iast re\,ised
by Deonier (197l). Species are sometitnes ditf i-
.u l l  ro  rJcn t r l l  . rn ( l  ru r re r lu \  ne \ . \  spec ies .  cspc
cially in the Pacific Northrvesl fauna, have been
recognized but not yet descdbed. I chose not to
apply names k) the follo$ ing three species at this
time. Although they appear related to dcscribed
species with nonhwcstem distributions. differences
in nrorphology and genitalia i ldicate that somc
species may be more variable thrn previously
detined or that these are ne$, species. Conlinuing
taunistic and systenatic studies should help to
clarily thesc situatiurs. Intensive collecting of olien
host plant specific and therefore habitat-speciiic
Firlrellia is needed.

Htulrell io sp. 1. 29 Mar, 16 May. 2 | Jun. J9
Aug. I I Oct. Rattlesnake Spring, Lower Snivelv
Spring.

Htulrell i tt sp.2. 29 Aug. 1l Oct. Rattlesnake
Spring.

Htdre lliu sp. 3. 1 6 May. Rattlesnake Spring.

Notipli[a aenigna Cresson. 3 May. l6 May,
I Jur, 2l Jun. 5 Aug. 19 Aug, 29 Aug. Rattle-
snake Spring. Lou'er Snively Spring, Rattlcsnake
Ridge/spdng. This species occurs throughout the
westerll United States and southwestcm Canada.
It was the second lnost abundant N.rtl1rri1./ (ncxt
to N. Etq{bisetosq) collected ol the Hanford SiLe
and is one ol thc nrost conrmonly collected spe
cies in the central basin of Washington. Mathis
(1979) and Busacca and Foote (1978) discussed
the biology of this species. The latter papcr also
colrtains descriptions of the imnature slagcs. Two
specimens of M acrigrl.r \\"ere collected at Mount
Rainier, one each in the sand shore and sedge
neadow habitats (Zack 1979. 1983a).

Notiplt i lu decori s N il l iston. 21 Jun. 20 Jul. l9
Aug, 29 Aug, 1l Oct. Rattlesnake Spring. Likc
r l l , r therspeL ie .  r , l  M, r lp f t l l . i .  M J , i , ,n '  u r . .sep t
fron energent vegetalion around the margin of il
permanent spring. This is a common spccics
throughout eastern Mshington and eastern Or
egon and is often found sympatrically with N.
nnLro(ha(tat.

Notipltilu erythrotera Loew. Ncw WA record.
l0 Jun, 2l Jun. 5 Aug, 19 Aug. 29 Aug. I I Oct.
Rrttlesnake Spring. This species is Neotropical
and Nearctic in distribution; it occurs throughout
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most ofthe United States. It appeilrs. however. to
reach ils norther n l imit in Washington *here it is
hele recordcd ti)r the first t in]e. Although it was
collected throughout the season, I ncvcr firund
more than one or two individuals at any site dur--
ing a dav's collcctin-q rctiYities. It I as always taken
ir conjunction rvith other specics of Ncttipltilu.
Du ng inlcnsi\.e collectitg throughout Washing
ton. t l l is is the only known location u'here N.
ar|throLerd occIr\.

Notilthila mtroothaeta Locw. 3 Mry, I Jun.7
Jul. -5 Aug. 19 Aug. 29 Aug. I I Oct. Rattlesnake
Spdng. Mathis ( 1979) states that Ar. n.1(to(.hueto
is oftcn taken *ith specimcns of .\1 olit uLea antl
N der:oris. This rvas ccnainlv the case a1 Hanti)rd
where the three species rvere taken logcther in
almost all colleclions.

Notiphila o[itdceaCresson.3 May. 16 May. I
Jun .2 l  Jun ,5  Au-s .  Rr t t lesnrke  Spr ing .  Th is  i s
one of the mosl comnronly collected rVotrylrl la in
the Pacillc NorLhwest. I ha\e collected it throughout
lhc  cent r r r l  h r r ' in  r  Wa.h in" ron  in  rege l i r t ion .
especially sedges. at ound the margins ofboth liesh
and slightly alka]ine poncls.

Notilthila quadrisatosa Thonrson. 3 N{ay. l6
M a r - ,  I  J u n ,  1 1 ) J u n . 2 l J u n . 7 J u l , 5 A u g .  l 9 A u g .
29Aug. I 1 Oct. Rattlesralie Spring, Lou'er Snively
Spring, beJow Lo*er Snively Spring. Notr2li i lur
4riadi irr:/osa is rvidely distributed and commonly
collected in \\hshinglon: the Hanfbrd Sile is no
cxceptioo.

Ptilonnio ulkulinellc (Cresson).27 Jun. Al-
kaline pond. This wcstern species is a conimon
component of the fauna occurrirg on the \egcta-
tion t 'ree margins of alkaline ponds throughout
central Washinglon. At Hanfbrd. specrmens rvere
taken onl) at thc rlkaline pond.

TtTtr4tsilopu tuttaudi Wirth. New WA record:
22 Mar. I Jun. 7 Jul. 5 Aug. 19 Aug. 29 Aug. I I
Oct. Rattlcsnake Spring and Bobcat Canyon. This
species is known tiom througllout the westefl')
United States and sourh to Baja Califbrnia Nofie
in Mcxico. I have collectcd it at several other lo-
cations in southcentral Wtshington. but not in
northern Washington or in southern Brit ish Co-
lumbia. The basin area of southcentral Washing-
tolt may replesent its no hcrnmost eccu[ence.

Subfami ly  Gymnomyz nae

Allotrichontt sp.29 Mar. I 1 Apr.20Apl. 24 Apr.
16  May.  I  Jun .  10  Jur .  2 l  lun .  7  Ju l .  20  Ju l .29
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Au-q. I I Oct, Rattlesnake Spring. Lower Snively
Spdng, below Lou,er Snivelv Spring. Snively
Ranch. Rattlesnake Rid_ee/spring. sand dunes.
Allotriclnnn and related genera havc I long and
conlplicated taxonomic history. Species trrc dil-
ticult to define and numerous undescribed spc-
cies cerlainly exist. AllotritJnrna is a contmon
component of the norlhwestern shore l1y fauna
and is especially abundant in thc central basins
ol \! 'ushington and Oregon. The gelus is in need
of revision.

Diclasiopo lucteipenrl.t (Loew). l2 Ju]. Rrttle
snake Spring. Olly one spccimen of this spccies
was collccted at Rattlesnake Spriig. Diclasiopa
lqcteipennis occots in the Aliotropical, and Hol
arctic Regiolts and is found along vegetation fiee
shorelines of most cenffal Mshington streams
and small pools.

Distoterina obsatrella (Falldn). 3 May, l6 Ma):
31 Jul, 19 Aug. Rattlesnake Ridge/spdng. Rrttle-
snake Spling. Lower Snively Spring. This is onc
of the most u'idespread spccies of shore l1y oc-
culring in the Afrotropical. Neotropical, rnd Hol
arctic Regions. It is a very common component
of mud and sand shore habilats throughout thc
Pacific Nonhwest. Zack (1979. 1983a1 lbund D.
olr.r.rr.,//./ in the 1noist neadotv and mud and sand
shore habitats at Mount Rainier National Park.
The biology and inmaturc stages of this species
were treated by Foote and Eastin ( 1974).

Gtt nnoc lasiopu urgyrosro,zu (Cresson). 29 Mar
I I Apr, I5 May, 16 May. 9 Jun. l0 Jun. 27 Jun, 7
Jul. lJ Jul. t2 ArLg. 19 Aug. Rattlesnakc Spr-inc,
Lower Snivelv Spring. Snivelv Ranch. RattlesDake
Ridge/spring. alkaline pond. radio relescope.
Rattlesnake ridge. This was one ofthe most com
monly encountered species on the Hanlbrd Sitc,
hc ing  er ' l l ee ted  in  bo th : tqur t i c  and non lqu . r t i c
situations. It is one of the tew specics of shore
f1y thrt is found in grasslands and nteadou,s, o1'
ten a considerable distance fron rvater. It is [o1
known if larvae live and t'eed in the soil of these
habitats or if adult flies travel front nrore normal
shore flv aquatic and semi-aquatic breeding and
larval sites. In aqualic situatiots, adulLs are com
mon on open mud and sand shores.

The spccies has a sporadic distribution in the
weslcrn United States and Saskatchewan, Canada.
It is one ofthe most commonly encountered spe-
cies in Washington and the Pacific Northwcst; it
rvrs lbund in seven of i0 habititt rypes suneyed



at \4ount Rainier (Zack 1979. 1983a) and rvas
vcry con-rmol in the *et rvoodland ald sancl shorc
habitats. It was also verl 'abundant on ihe flow-
ers of ArutpltLtlis mttrgrrrlracca (L.) B&H and trav
els from aquatic habitats in search ofplant nectar.
(see discussion of H-ldrellia grisaolu).

Htdrot:lusmtt ldciale (Willistor). Ne$ WA
recold. 12 Jul, 20 J ul. 3 I Jul. Rattlesnake Spring.
This spccies is primaril) '  Neotropical in distribu-
tioD $'ith previous Nearctic records fiom Cali
fornia. Arizola, and Texas. The species probably
occurs throughout much of the morc arid cerffal
basin of *esteln North America. Southcentral
Washington Inay represcnl its northern l imit.
Collected only in July. the species may have a
li mited tcmporal distribution.

Mosil[us bident.ltu.\ (Cressoll). I I Apr. 20 Jun,
28 Jun. Rattlcsnake Spring. Lover Snivcly Spring,
alkaline pond. This specics is known liom through-
out the $estern and central United Statcs where
it can bc lbundant along vegctation free shore
nrargins of ponds and slreans. It is especially
prevalent along thc margins of alkaline ponds. as
it is al HaDford. Mrthis ct al. (1993) revised
Mosll1u.i and prcsent short discussions ofthis and
thc following species.

Mosil lus tibiLrLis Crcsson. l6 Ma-"-, 1 Jun. 10
Jun. 2l Jun, 7 Jul. 8 Jul, 20 Jul. I Scp. Rattle
snake Spring, below Lower Snively Spring, Rattle-
snake Ridge/spring. This widely distributed spc-
cies is fbund throughout the United States and
southern Brit ish Columbia b sites in Central and
South Amcrica. Llke M. bidetltdtus. this species
is more cornmonly found along vegetation-frce
margins of ponds and springs. In extensi\e col
lecting throughout the centrlll basin of Washing-
ton, it appears thi\t M. tihialis is more prevalcnl
in ftesh b slightly alkaline siturtions while M.
bidr:nlals is nore common in modentely to highly
alkaline situalions. Both species. howcver, arc most
olien associated with wfack vegetation and this
may be where cggs are deposited and lalrae feed.
Mating is often observed on this wrack debris.

Ochthera orntolikos Clausen. I Jun. Lo\ler
Snively Spring. One male specimen of this spe-
cies rvas collected on the Hanti)rd Site. This is
one of the most widespread species of Ocirhera,
occurriug thloughout most of the United States
and Canada. and bein-q especially common in the
nofiheast. It has been found throughout Wash
ington.

Ochtheru ott: identall. i  Clauscn. I Jun.7 Jul.5
Aug. Lower Snively S prrl1g. Odtheru oc.ident.Lli.l
is tbund primallly in the wcstcm UDited States
and western Canada. This species also occuls
th r , 'ushout  Wa.h in l t , ' n .  rnJ  onc  .pec i rncn  ur , r
collected at Mounl Rainier (Zack 1979. 19834).
Ocl1tlrcru o..identelir is the most conlmortly col
lccted Oththero in central washington.

Or*tlicra ternales. Sevcral species of Odtllrerc
otten occur synpaffically at single locations. and
females are dit1icult il not impossible to sepa-
r r re .  \ \  h i le  .pcc iu ren .  in . luJeJ  rn  lh i r  .a tegoD
probably include the two species thus l i lr identi-
f ied lrom the Hanlord Site, it is possible that othcr
species. including O. coll l lc Clauscn which also
occurs in the central basin of Washington, occur
at Hanfbrd. A11 Ochtlrcru Ne predaceous as both
adults and immatures and can be tbund in rlmost
rl l aquatic habitats where they prowl both opeD
r ip l r i ln  a rer .  i r s  r te l l  l .  ' hore  l ine  \e le l i l l i i , l
searching firr prey. The gelus was reviscd by
Clausen ( 1977).

Polfiritltt4thoru rcligela (Cresson). 16 May.
Lower Snively Spring. Only t*o specrmens wcrc
trken rt thc Hrnlord S tt?. Pol\ u t. lh'1,h, '" it .\ ' t i t, t tt.
ho',l ever. is a common inhabitant ofpond and slow
moving stream margins throughout the central
btrsin of Olegon and Washington. It occurs nainly
in riparian areas dcvoid of vegetation.

Subfarnily ythe nae

Hyadina hinotcrttt (Cresson). 29 Mar. 16 May, I
Jun .2 l  Jun .7  Ju l .  Rat t lesnake Spr ing .  Lower
Snively Spring. The species appears to have a
widcspread but spotty distribution with records
from Alaska in the wcst to Georgia and Ohio in
the East, to Mexico ir the south. Additional stud
ics u,i l l  probably l i l l  many of these distributional
gaps. Zack ( I 979, 1983a) found the specics to be
a rare inhabitant in the moist meadow. mud shore.
and sand shore habitats. Clausen (1983), in his
revision clf the genus, records H. binot.tte as a
colllmon northwestcrn species.

Iblhea canictps Ctcsson. 22 Mar, 28 Mar, 2!)
Mar 16 May. 7 Jul, 27 Sep. Lou'er Snivcly Spring.
Snir'ely Ranch. Bobcat Canyon. Rattlesnake Ridge/
spring. ththr:a spilota ts ar uncommon inhabit
ant of spring habitats throughout the northwest.
On Mounl Rainier. it was collected only in the
sedge meadow habitat (Zack 1979. l983a). At
Hrn lo rd . .pe( imen '  ucrc  co l l cc ted  hr  .uecn i t te

Sh, , re  f  l i c :  o l - the  Hrn lb rd  S i le  l . r5



vegctation along thc maryins of scveral springs.
The specics appears to occur prinlarilv on the
substrate rather than on the vegetation.

LttogtLster gravidu Loerv. 29 Mar. 3 May, l6
May. I Jun. 2l Jun. 7 Jul. 5 Aug. 19 Aug. l5 Sep.
27 Sep, I I Oct. Rattlesnake Spring, Lower Snively
Spring, bclo* Lorver Snively Spring. Bobcat
Canl'or, RatLlcsnake Ridge Spring. This is a gco-
graphicrlly widesprcad species that can be tbuld
in nrost aqLralic habitats witlt at least some par-
tially \egctation-tiee arcas. At Mount Rainier, it
uas found rarely in ibur of thc habitat types
sampled (Zack l979, 1983a). It is most of'ten col
lec tcJ  i l , ' r .  1 , ,  the  \ \ f , l c t  \  , .dpc  or  in  re3 t . r r r iun
overthe water This $as the casc at Hantbrd whcre
it was cdlected only along the margins of sev
eral spnngs.

No.\|inil pi(to lrictq (Fall6n). I I Apr. 2,1 Apr.
5 Aug. l2 Aug. J9 Aug. Lower Snivelv Spring.
Snively Ranch, Rattlesnake Ridge/spring. This
extremcly handso|ne species is found through
out much of the Neotropical and Holarctic Re-
gions. In Washington. it is not commonly colleclcd
but it is found in vegetalion around rhe nar-qins
ol small pools ancl sprinss.

Plihgriu debilis Loew. lE Mar. 29 Mar. l9
Apr, 20 Apr 24 Apr. 3 May. 6 May. 15 May. J6
May. J Jun. 13 Jun, I 2 Jul. 23 Aug. 29 Aug. 27
Sep, 11 Oct. Ranlesnake Spring. Lower Snively
Spring. Snivcly Ranch, Rattlcsnake Ridge/spring,
radio telescope. Rattlesnake Ridgc. sand dunes.
This is a common species throuehout all of the
noflhwcst and muclt of North America. It is one
,rl the rloslcommun shore l l ic: l i ,ulld i l) nonJqurli i
habitats such as -qrass tields and meadows. Lar-
\:ae ma! eventually bc firund in the soil of such
areas, especially whele noisture levels arc high
or consistent. I hale collected aclults on several
golfcourses in eastem Washington along the cclges
of fairways. At Hanford. adults werc ofien taken
sweeping 1lo\rering plants unassociated with water
At Mount Rainicr. the species was abundant on
the flowen ofAna2lralis muryaritutea (Zack 7919.
1983a) .

Pltihgria nigrescens (Crcsson). l5 May,9 Jun.
l0  Jun.7  Ju l ,  l2  Aug.  I9  Aug,  29  Aug.  27  Sep.
Snivell Ranch, Rattlesrake Ridge/spring. radio
telescopc Rattlesrake Ridge. This specics is lbund
in  thc  sante  hr rh r t r l .  t s  P , lc l r l i : .  bu t  i t  u l .  ner  e r
as abundaDt as the latter specics.
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Pelina prospinttsa Clausen. 30 Mar, I 2 Jul, 20
Jul. I Oct. Rattlesnake Spring, Lower Snivelv
Spdng. Thc species is common throughout most
oflhc westem UDitcd States and south ittoMexico.

Thc genus Pr,/irrn was revisedby Clausen ( I973)
who designated seveml ncw species that. based
on studies throughout Washington. occur synl
patfically in many habitat typcs. Untbrtunarely.
temales ale dif l lcult if not impossible ro idenrify
and lhcre may be more than one species ofP.rlll?/i
that occurs at $e Hanford Site.

Subfami  y  Ephyd r inae

Calotoenia plutypelrri (Cresson). I I Oct. Ratllc-
snake Spring. Only one spccimel ofP 21al_r7z1ta
was taken by sweeping vegetation along the ntargin
of the spring. The species is fould sporadically
throughout the western United States.

Ephrdra puckunli Wirth. 5 Aug. Rrttlesnakc
Spring. This is a commonly encountercd shor.e
fly being lbund thrt)ughout much of cenlral and
u'estem Nofth A nterica including British Columbia
and $estem Mcxtclt. Lplndra packurdi ci\r be
very abundant along thc margins of nloderately
alkaline ponds throughout the central basin of
westeflr Nonh America. especially Wrshington.
It is interesting that this specics was not found at
the llkaline pond habitat ar the Hanfbrd Sitc; in
fact. Lo Elll1l(lro spp. were tbund at the pond.
Several other spccies oflplndra are fbund through
out cenlral Washington and could eventually bc
found at the Hanti)rd Site.

Hdlos.atelld arichaetd (Mathis). l6 May. i
Jur, 2l Jun, 7 Jul. Raltlesnake Spring, alkaline
pond. This spccies occuls throughout thc north
western and midwesterl states. In the Pacific
Northrvest. it is often found in abundance along
thc nrargins of alkaline ponds and lakes. At
Hantbrd, it was almost always taken with collec
tlons of l/. ,lirr"i., (Mathis). as is common through-
out central Washington. It is. however, ri,|Iely as
abLldnant as F1. ,??lrri.J.

HalosutteILa tntrria (Mathis). 16May,2I Jun.
27 Jun. 7 Jul.5 Aug. Rattlesnakc Spring. Lower
Snivelv Spring, alkal:LrLe pond. H ul os t ate I I a nuria
is found throughout much ofthe United States. lr
rs a conmon inhabitant of vcgetation frec spring
and pond margit]s of both liesh and alkaline wa-
1eIS.



Ldnptosrztella oct llerrralls Mathis.22 Mar,
29 Mar. 1l Apr, 19 Apr. 2.1 Apr 3 May. .1 Mav.
16 N,lay. I Jun, I I Oct. Rattlesnake Spring. Lowcr
Snively Spring, beiow Lou'er Snivcly Spring.
Snivcly Ranch. Bobcal Canyon, radio telescopc.
Rattlesnake Ridge. This was one ofthe more abun
dant species of shore fly taken on thc Hanfbrd
Site. As are otlrer Lrntpm.scat e lltt ttndHulostatella,
it 1s connlon around the vegetation-tiee margins
ol Washington central basin ponds and springs.
However. l. octidentoLis tppears to preter liesh
or , ' r r l )  ' l i i h t l r  r l k r l inc  u l tc r ' .  Thc  .pcc ie .  r ru .
not collected at the aJkaline pond on the Hanfbrd
Site or at other alkaline ponds throughout the
Washington central basin. The specres occurs
througllout most of western North America and
westero Canada.

Linrte ia turneri Mathis. 22 Mar.29 Mar.30
Mar. 15 May. 16 Mav. I Jun. 9 Jun. 27 Sep, 1l
Oct. Rattlesnake Spring. Lo*er Snively Spring.
Bobcat Spring. Rattlesnake Ridgc/spring. radio
telescope. Rattlesnake Ridge. 1200 Foor Road.
Although several species of Llllellirr are founcl
in Whshington. l- trrmeli is the mosl comnronly
encountered. It was found in three diflerelt habi-
trt types at Mount Rainier (Zack 1979. 19li3a).
At Hanfi)rd, it was lbund in both rqu tic and non-
aquatlc habitats as rvell as on thc flo$ers of
chokechenv (Pnrar.s l lrgll irazi L.)A fcw speci-
ncns ol l. t lr, lcri were also taken u,hile sweep-
it lg unidenlif icd, non-tlorvering vegctation in ar
cas substantiallv removed from water of any typc.

ParatoeritL Dl.iclosa (Coquillctt). 22 Mar. 20
Jun. l2 Jul. Rattlesnake Spring. Bobcat Canyon.
alkirline pond. Porutrtnio bisetosct is one of thc
most common inhabitants of alkaline pond mar
gins. u'here larlac lccd in algal mars. Aspccts of
l ife history and descriptions of immatures can be
lirund in Zack (1983b). The species is morc com-
lnon iD riparian areas of slightly to moderately
alkaline ponds. but it is replaced by spccics of
Epbdra in highly alkalinc porl).s. Puutoeriu
blselosrr is also tbund along the mar-eins oftiesh
water pools and springs but never in as prodi-
gious nunrbers as adjacenl b alkrl ine pools.

Pandra aquila (.Fall6n). l6 May, I Jun, l0 Jun,
7 Jul, l2 Jul. 20 Jul. Rattlesnake Sprirg. Lowcr
Snirely Spring. Bobcat Canyon, Rattlcsnake Ridge/
.p r inp .  Spec i< :  o l  f , tndro . r re  contmon in  , , len
riparian areas where they appear to teed pdma-
rily on diatoms. Porydru uquilu occurs through

oul the Holarctic Region and is olien onc of the
more abundant members of the open shore. ri
parian shore fly community. At Mount Rainier-,
the species was collectcd in the sand shore and
roadside ditch habitats (Zack l9?9, 1983a). Ar
Hantbrd, the specics wrs rare. and lhe collection
of single specirnens was not unusual. This may
be a rcsult of little vegetation-1iee dpadan area.
the unstable natule ofmost ofthe Hanford spring
shore l ines, and a lack of substantial growth of
diatoms along shorelines. The primali ly open
spring systems with little ifanv vegetational canopy
may not be conducive to the diatom composition
that supports P dqtl ln (but see discussion ofother
Parydra spp.1.

Paryclru otrruta JLtnes. 28 Mar, 1 Jun.7 Jul. 5
Aug. Lower Snivelv Spring. below Lower Snively
Spring. Bobcat Canyon. Parvlrd aurata is \\ide
spread in westem Nolth America, occurring fiom
British Columbia south to Mexico. At Hanford.
the species was collected in thc sanre habitat typcs
as P rq&l1a but not as often. In Waslington, the
spccies is not conmon but appears to be fairly
widcspread throughout the central and castern
sections ofthe state. This species was lery abun-
dant around the nargins of several hot splings in
Harnev County. Oregon, but collections fiom
numerous othcr hot springs throughout Oregon
and Washington do not indicate that the spccies
rs a major component of the hot spring faunr.

Parlt lru fossarun (Haliday). 29 Mar, 3 May.
i6  Mry ,  I  Jun .  10  Jun,  2 l  Jun ,  7  Ju l ,  5  Aug,  l l
Oct. Rattlesnake Spring. I-ower Snively Spring,
below Lower Snively Spring. Bobcar Canyon.
Rattlesnake Ridge/spring. This was the mosl com-
mon species of Prr4,r/ra collected at the Hanford
Sitc. While it was not f i)und at Mr. Rainier, it is
among the most abundant and rvidespread of the
basin species and appcars to preler $,anner. open
shoreline waters that are common in the central
basin of Washington.

Phiktelnw alasket*is Crcsson. New WA rccord.
l6 May. Lower Snively Spring. Only a single
specimen ofP dlzisker?.rir was taken at the Haofbrd
Site while sweeping a vegetation frec margin of
thc spring. This species has been collccted tiom
throughout central and eastem Washington. but
always in small numbers. It is takcn in both alka-
Iine and frcsh u'ater situations. Additionally. nc$'
distribution tecords in my collection for P
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alqskensi.t include Brit ish Colurnbia and along
the margin of the Greal Sall Lake in Ulah.

Scttellu nurinettsis (Cresson). 29 Mar. 2,1Apr.
l6 May. I Jun, 5 Aug. Lowcr Sni!cl), Spring.
Snively Ranch. This species is tbund tluoughout
the westem United States and southern Brit ish
Colunrbir :orl l lr tu,\4c\i(u. SLLt!Llfu tnLtn L \i:
\ \a .  la l (  uh i le  . \ \ (ep in i  (n rc r ien l  \ ( ie l i l t i on
J r t , u n r l  c J ( h . ' l  I h .  ' p r i r s \ .  ( ) t r l )  , ' n c . p t c i m . n
rvas taken on each occasion. The species has been
collected throughout washington, olien by swccp-
ing emergent vegeti,rt ion. T have ner,er encoun-
tcrcd morc than thrcc or lbur spccimcns at an)
collecting site.

Stntella pulutlun (Meigen). 3 May. 16 May,
I Jun. L0 Jun. 2l Jun. 7 Jul, 12 Jul. 5 Aug, 16
Aug, l1 Oc1. Rattlcsnakc Spring, Lowcr Snivcly
Spring. below Lower Snively Spring. Rattlesnake
Rrr lge  .p l ine .  Co lunrb i r  Rr rer  p r r r rp rng  . t r t i , ' n .
This is one ofthe most conmon species collected
at the Hrnti)rd Site ancl throughout the Pacitic
Northrvest. At Hanford, the t11' was tbund along
the  m. r rg i r .  o l  r l  ro . l  i l l l  i rqur l i c  . i tu r t ion .  in
cluding the Coltmbia River Scalallrr pnlrrrftirr rvas
also one of the more abundant species collected
at Mount Rainier, especiallf in the sand shore and
wet woodland habitats (Zack 1979. l9E3a).

Statella stugnulis (Fall6n). 22 Mar, 29 N{ar,
1  1  Apr .  24 .  Apr .  3  May.  16  May.  I  Jun .2 l  Jun .7
Jul, 20 Jul, 5 Aug, l9 Aug, 29 Aug. 27 Sep. I I
Oct. Rattlesnake Spring. Lorler Snively Spring.
belo* Lower Snivel-"- Spring, Snivel-"- Ranch.
Rattlcsnakc Ridgc/sprin-q. Columbia River pump-
ing station. This is perhaps the nost widespread
and one ofthe most comnonly encountered spe
cies of slrore t'ly in the u'orld. ScdtelLa stagtulis
occurs in all faunal regions ercept the Nerv Wbrld
tropics. Not only does this species have a wide
geogr rph ic  d i \ r r ibu l run .  bu t  i t  : r l .u  o icur .  in  r
r r r ie t )  , ' l  h r rh i t . r t  l \pe .  A l  \4 , ,un t  Rr in ie r .  i t  u r , '
encountered in seven of l0 habitat types sampled
irnd \\'as, in tnost ofthose habitats. the most abun-
dant spccics (Zdck 191t)- 19li3a). It can be taken
bl srveeping all r'iparian areas regardless of thc
presence of vegetation. I have not tbund the spe-
cies around alkaline ponds or lakes.

Scuelld tr[seto C.oquillett. 22 Mar, 29 Mar, 3
May, l6 Ma-v, I Jun.7 Jul. Rattlcsnakc Spring,
Lower Snivell' Spring. Bobcat Canyon. A sister
species of S. nulrinensis. S. trisrls is often sym-
patric with thc fomcr spccics. At Hanfirrd..l. rrl.irls
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is certainll ' the lrore commolr species. Five or
\ r  \  :pc l r r r l cn .  \ \  c ra  ( r , l  I  c lcJ  l i , r  c \  e r )  . le (  imer l
of S. rirarlrrerrs. ID collecting throughout the Pa
cil ic Northwest. I have never encountcrcd cither
species in abundance. Mathis and Shewell ( 1978)
presenl distributional and somc natural history
inlbrmation on both Scatr:11rr /ri.rti.r and 5'.
nrurifiefisi.s.

S c tLtop h i ld. The genus S.atopltila, especiall-v
the western fauna, is in need of study. While nu-
ncrous spccics arc known to occur in the Paciflc
Northwest, and in Washingtor in pafiicular. it is
diff icult to identi ly species based on presertl l
availablc dcscriptions. Additionally. man\' rew
species occu in the region rvhich servcs to com-
plicate maters. When the gerus was last revised
by Sturtevant and Wheeler (195.1) thcy had tew
specimens tiom which to evaluate species dil ier
ences. While they descdbed manl' new spccics,
it is sometirnes difl lcult to place collected mate
rial into currently describcd taxa.

Thesc studics suggcst that certain species of
Statophilu might be confined or better adapted
to cnvironmcntal conditions in the earlv to rniddle
spdng. Of the tive species ofScatop,4ila collecLed
at Hanlbrd, only S. despecttt and 5. e-rllls *ere
tatrien after 16 May. Conditions of the spring habi-
tats in which all Scatoplrllc were collected change
signil lcantly throughout the yerr. These chalges
may aftect the microorganismal t'auna on uhich
these fl ies t 'eed. Zrck ( 1983b. I 983c) fbuDd that
minor habitat changes such as degrcc of canopy
and lhcrctbrc shade. could be correlated with dif
ferences in occurrence of species of Prindtr.

Scutophikt despetla (Haliday). 22 Ma129 Mar,
1 | Apr, 2.1Apr, 3 May. 16 May, I Jun, l0 Jun, 7
Ju l .  8  Ju l .  5  Aug.  12  Au-q .  19  Aug.  29  Aug.  15
Sep. 27 Sep, I I Oct. Rattlesnake Spring. Lorver
Snively Spring, bclow Lower Snively Spring.
Snively Ranch. Bobcat Canyon. Rattlesnake Ridgc/
spring. Columbia Rivcr pumping station. One of
the mole abundant species of shore fly lbund on
the Site. S. despectct wrs fbund to be an occa-
sional inhabitant of the stream rocks habitat at
Mount Rainier (Zack 1983a). The species has an
cxtcnsivc Holarctic distributton. Sctttophilu
deq)ect / tiom Hanlbrd were compared with spcci-
mens from Ohio. and ficir gcnitalir appear to be
identical.

One large collection of .S. de.rpecta was nrrde
at Lower Snively Spring on 16 May. The fl ies



were exceedingll abundant in the vegetation over
and around this small spring. On lwo other occa-
sions in the lall. at Rattlesnake Spring and Rattle
snake Ridge/sp ng, the l l ies were also thc most
abundant ephydrid cncountered. Tn extensive col
lecting throughout the Pacific Northwcst. I have
ncrcl tirund species of Scatrpftl1.r to be a majof
compoDent ofthc t'runa. Perhaps weather or sone
other enviroomental coDdition leads to the build-
up of a suitablc foocl source that allows popula
tions to expancl. All of these spdng systcnrs are
subject to fluctult ions. cspccially in the spring
ancl tull.

Scarophih exil is Cresson. 29 Maq 1 l Apr. 16
May, 1 Jun. l0 Jun. 7 Jul, l l  Oct. Rattlcsnake
Spring, Lowcr Snively Spr ing, Rattlesnake Ridge/
.p r i r rp .  \ ,  t r l , ,p / r l l . i  , : r i / i '  uus  t r len  in  c , 'n jun , -
tion with S. despeda b:ut never in abundance.
During the Ma) 16 collection. however. six spcci-
mens \!ere collcctcd instead of the usual one or
two. This may substantiate the hypothesis ofsonre
cnvironmental change that favored species of
Stntopli la (scc discussion of 5. despectu).

Scatophikr unit:ornis Czcrny. Nerv WA record.
16 May. Bobcat Canyon. Only a single specinen
of S. tutit:onis was taken sweeping the margin
of a lcgctation cheked Bobcat Spring. The spe-
c ics  h r .  ln  H, ' l r r r i t ie  J r ' t r ih r r t i , . r11  lL r l  \ ra .  p rer i
ousl,v known only from Clllilirrnia in the rvestern
Unitccl States.

Stdkryhila sp. 1. 2.1 Apr. Snively Ranch. One
specimen ofan unidentified ScdL?,411a rvrs taken
by s\\eeping vegctation around this small spring
site. The specinen appears to be vcry close to S.
( drlrdIc Stuftevant i,rnd Wheeler (SturtevanL and
Wheeler l9-54) but does not have a black abdo
men as descdbed for that specics.

Scatopltilu sp.2.22Mar. Bobcat Canyon. One
specinen of an unidcntit icd species was taken
by sweeping dense vegetation at the margin of
this snall spring. Thc specimen has the overall
narkings of S. .1e.r/re.L? but the facial setation is
malkedly dit lerent.

Scatophila sp.3.29Mar, 2.1Apr. l6 May. Lowcr
Snively Spring. Seven spccimens of this uriden
tif icd spccies rvere taken only at Lower Snively
Spr ing  i t t  the .pr ing  o f  th r  1er r .  f l r rsspe i iesmr l
have a spring or spring/fall seasonal pattem, bul
that \\,ould be rarc for a shore f1y.

Scarophila sp.1.29Mar. l6 May. Lower Snively
Spring, Bobcat Canyon. As with the above spe-
cies. this one was taken only in tlte spring of the
year. Five specimens of this uniclentif ied species
werc collccted.

Setttcerq aLdrichi Ctesson. I I Oct. Rattlesnake
Spring. This specics occurs throughout n.ruch of
the westerr United Stales as far south as centnl
Califomia. As with the tbllo*ing Sctocer,r. only
one specimen was collected at the Hanfbr-d Site
fron energent vcgetation at the margin ofa spring.

Setut eru needhami Johannsen. I I Oct. Rattle-
snake Spring. This species is comnronly encoun
lcrcd throughout much of the morc arid regions
of the westem United States i:urd as far east as
Nebraska.It is a comnon inhabitant ofalgal mats
found around the margins of basin ponds. cspe-
cially slightly alkaline ponds. throughout centr-al
Washington. Eggs are deposited into and larvac
can be fbund feeding in algal nrats. Zack (1983c)
prcscnts infbrmation on life history aspects and
describes the immature stages.

S(tdcero pacilicd (Cresson). 22 Mar. Bobcat
Canyon. This is the most widespread species of
Setrt cra in North Amcrica occurring throughout
the wcstcrn United States as far east as Michigan
and along the southcrn border in Canada. With,S.
needhani. it can be found around the margins of
nrany centriil Washington basin ponds, *here it
also appea$ to be associated primarily rvith aj-
g r r l  mr t . .  { l though S.  p , t i i l i , , r , ' c (u r \  \ }n r f i r l r i
cally witlr S. needlnni iround the margins of al-
kaline ponds, I have nevel found it as common ls
S. needfunni ln thesc habitats.

Discussion

From the standpoint of divcrsity of habitats. the
Hanlbrd Sitc is relatively depauperate. However.
the . f r in !  \ ) .1 (m.  lha l  fu rn t  lhc  Jqur l i !  eco \ ) \
tems on the Sitc proved to have a diverse and rich
tauna. Fitiy six species of shore f'lies in 32 gen-
era were taken on the Hanford Site. The only com
prehensive study of shore l1ies conducted in the
Pacilic Northwest rvas undcrtaken by Zack (1979.
1983a) in which I studied the fauna of Mount
Rainier National Park. Of thc 59 species collected
at Mounl Rainier only 16 were also lakcn at
Hanfbrd. This is probably a rcsulr ofhabitar rypes
available tbr colonization rvith accompanying
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dillererces in trophic resources. For example.
Mount Rainier supported a rich tauna of Plr-r 'drz
with I I species; only:l species were collected at
Hanford. This may bc a rcsult of available shade,
watertemperatures. and subsequent colonization
by diatoms that appear to be a pref'erred fbod of
Ptutrlru spp. While not as significant, wc also
see diflerences rn Scutellu. Tu'o widely distrib-
utcd spccics. S. .ttdgndLi.t ^id S. p,lludwn, that
rvere commonly lbund both at Hanford and at
Mount Rainier, occupy a wiclc varicty of habitat
types. and have vide geographic distributiols.
Species such as 5. l0-ta Crcsson. S. lrentastigme
(Thomson), and S. picr:ri (Walkerl, which wcrc
cdlected at Mount Rainier, represent species of
borcal distribution and do not occur in the more
arid regions of the Columbia Plateau and the Great
Basin including thc Hanfirrd Site.

In coDtrast to MountRainier. the shore lly launa
ofHantbrd is consistent u ith that lbutrd through
out lhe rcmaindcr of ccntral and eastern Wash-
ington and the Columbia Plateau in general. Ex-
amples include the rich diversr't.l ol lttnpntsuttella
spp. and alkaline and warm water pond spccies
such as rtry'osll/rr.i spp ., seteral Notiphila- Ephtdra
pat kardi, and P ti l onn i tt a lku l in e l lu.

Of the species nervly recorded for Washing
ton in this study, I have taken most at various lo-
calcs throughout central Washington. An excep-
tlol]rs Scatqtltih wrirorzis which. while Hol;uctic
in distribution. *,as previously known only from
Califomia and east of the Mississippi River ln
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