
A p r  15 05 ll:27a 3 

Mississippi Silvcrsides, Menid ia clrrtlerls (A I heriliidue) , 
Establislrecl in Califolmiu' 

:\ US'TR,\ (:'la 

il4cnidi' ~~ctlcrrs wcru i n t ~ ~ o t l u c c t l  i n t o  l l l , j ~ t : ~ -  ;11111 1.oiret. l31111: I.:lkv~. : I I I ~ ~  i n  (:II.:II. T , ; I ~ c ,  L:tkc 
County, durit~g 1 1 1 ~ :  f i l l 1  I>[ 1967, ;IS :I I ~ : S U I L  lirg:vio~~.s S I ~ I I ! ~  ~ I I C ~ ~ C : ; I I ~ I I ~  ;I l ~ i ~ i i  J I ~ : B I L ~ ~ I I ~ ; ~ ~  for 
tlris species as ,z biologicnl control agenL [or a r j~ i a t l c  midges. :loti :IS a f o r q e  ~ l ~ e e i e s  fa r  game 
fisltes.. Alrhuuglr thc species hus 'ni l t  .IS yct 1)ci.n rccpvt:rr:d froni L!ppcr Ri~lc L:lkc. i t  i:;, rlning 

' 

well in Lower Rluc 1-nkc, 2nd \I:I.. : ~ l r ~ : ; ~ t l y  i)t.cr.~m~~ :I ~1r.i:4i1minar11 cnml~nnt:.nl of ilic Iisl~ f:111n:1 

of Clear Luke. 

For better nnd for worse, the State of Cali- 
fornia has long .been the recipient o r ,  alicn 
fish introducticys. Indeed, introduced species 
comprise nbou~: onc-half of the total 'specics 
rcpreserlted in thc Fresh wnters of this state: 
The 3qississifipi silversiJe, :llen.idi*l. aaderts 
Hay, is the most recent species to jo/n this 
growing list of piscine immigrants. Under 
the direct su~crvis ion of the senidr author. 
this species was introduc:ecl into Dhle Lnkes 
and Clear Lake, Lake County, in the fall of 
1967. as an outgrowth of o program concerned 
with the biologicnl control of the Clear Lake 
i ' g ~ ~ t , "  Chaoborw mtictopw, a pestiferous 
chaoborid midge associa~ecl with this bod\, of " 
water. The program, then under the sponsor- 
ship of the Lake County h-losquito Xhilterne::t ,, District, was ultimately directed to\\larcl three 

$J+ ecologicnliy relsted goals: gnat rccluc~ion: , plnrtktonic algae reduction, and sport fisher), 
a e~lhn~~cement .  Although it aliyeareci from the 
d 

onset that colnplete "control" of either the 
midges or slgaewes highly unlikely by l?iologi- 
cal means, nor pcrhnps drsirablr from n his- 

% 

,l logical, standpoint, any significant reduciion in 
popuIntion le\-r:ls oi LIICSI? oi.g:inisnrs ~ x ~ t r l t l  
pcrllaps nIlc\riate ~ l ~ c  ~ ~ ~ ~ o l ~ l c ~ i i s  Iroiri a n  cco- 

5 ~nomic standpoint. Whre this possiBle with a 

"l'liis ~ ' o r k  W:IS s u l ~ ~ ~ n r t ~ d  in ],art 1 1 ) .  :I r~:ra::~rcl~ % contract (1416-0008-881 3 from the Evrrau of Sport 
Fislleries nnri Wilillife, R. I,. liutlrl~. Princip:~l Tn\rcs~i- 

n l i t~ in~unl  of risk ti> tho sp01.t .fishing inlerests, 
perhaps it \-:auld also rc1itX.e the coml~ulsive 
tencic~~c!- of st.)nic l o  resolve a11 such prol~lenrs 
wilh chr:mic;11 l>esticidea. 

R.Idch u l  thc bat:kgrouncl inforrnatiolx ac- 
quired relalive to this project has been re- 
l>~-~rted clscc\.hrsc (Cook, 1302: 13G:l.. IFJG.i,, 
1067: 1.968: Cook and hzloore, 1966; Conk et 
crl., 1.3G.li. R~ieflg,  ;he .rxiost important con- 
sic.lesations to arise from the studies that: 
~~rececled the ultinlile selection of candidate 
fish s11etc.ii.s w r e , .  first, the neecl far species 

?. 

=enerally oclepted to a n  open-water . t,l.e., 
pelasic, l i~nnctici  esistence; it is. from this:. 
area in lakes :tnd T ~ s c I . - . o ~ ~ . E  that n ~ r ~ s t  "nui-  
snllc.eV nliclges atid planktonic algae develol!. 
.Secondlyl they shl:~uld I)e highly prolific \+,it11 
n rapid reti: of i lc\~cl~)pmert~.  Thircl, 111cy 
shc~uld form a na~ural  estel!sion 1 0  the pro. 
i~~t~tlnl-lin~rir:~ir: l6ocI \~cLi  ci t l~er a s  gna: ant1 
algae consurt>et.s or canipetitors for nutrient 
energy (Cook: 1.!>05). In addition. they shbulcl 

l iot~s o l  Clear Lake, i~~ tc j  rhey must 11e cotn- 
t i  I x i  S;>IISL I I i ~ i i c l  

i t : l r t ~ ~ ~ ~ ~ ~ ~ I c ~ ~ i c : : ~ l  i t~~crcs ts .  
Four species ' werc nl~ir~lately sc~lec~ccl for 

i111t:ttsivc S I L I C ~ ~  i t 1  C.*<:CIIW.~)I~IJ(I r t : :<l>(:~.i~~i~!r~li~! 
I ) O J I ~ I I J :  . ~ l ~ ~ ~ t : i : ~ l l ! ~  I : I , I I S I ~ L I ~ . I ~ : < ~  for [his purptjsc 
i r l  T,ake ctitinty. 'Eeaitlcs .l/c*rridia: attention 

:.: . . COOK AKD' 
' I  

. I 
':; w. .. . Ln;bidesti~es siccu.l~rs, t11.e 
.;.. Dorosornn pclenertsc, and 
Ir. 8;:. {qccr~s  (= .+Iforone) chryso; 
j:': pefimental pond studies ha 
I. els'e\vhere (Cook, 1968; C 
'5 1 9 ~ 6 ) .  
.' Results of these studies su 
: what is known of fish/mi 

, . 
;, elsbivhel.e indic;~tecl on assel 
,'. migpil: best serve the interests 
. , Injorclcr to evnIun~e this hyr 
*, it yns  necessary LO put the F 
,I a 'larger and more natural er 
., . secjuently, n formal recjuest \r 
" CnIiiornia Fisll alld Garrie 
'. authorization to introduce ill, 
.:' th$ threi~clfin shad and ~ \ . h i ~ r  

and Lower Blue Lnkes, Lake 
these srnall natural lakes li. 

' 

~ 1 4 a l -  Lake \ratel-shed. Per1:li 
1 fo$, the i!l~rod'uction of Me 

1967, ~vhile.  the introduction 
" species was' denicrl until suc 

' 

irnpacl: upon the sport fisllc~ 
thdroughly investigated, HOI 

, was then estant ~vithixl t h e  C 
shed, whiic \he jntrncluctior~ 

, se~ltecl its initial release in to  ( 

STOCKIKG RESU , 
Althougll the nu~nhers  o l  

rveie not individufl'lly coil~lred 
that approsimat.ely 6000 {is 
Upper BIue Lake, and nbci 
L oy I,.. '1 Blue Lala: alicl Clea~: T. 
wete young-of-the-year in a : 

: 70 :mm. Several p lant ing WI 

' .  . Laces dur ing, ,  Septeml~er, l! 
sto4ked into Clear Lake \vei.e 

.. . '0c(ol~er of that >.car. 

Fpper  Blue Lake is a fair1 
I .  

' 

makimurn j lake of 105 ,surfs 
. in sleep.siclcs? canyon w i i h  

- dl-41.o-ff to dcr:p \c.atc~.. Sill,: 
' nariow liltoral xoni.:, i l  is d 

' .  ~ttkrn~ts  to seine  his Iske 1 

nf lh~:-s l l rn1i1~1 nr 101 
. .  Mel~idir,.. Also, no silversidcs 

I m a y  ho~cis  o f  ol)ser\~atior~ \*i 
spo~kle.  
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in Clear Lnkc, Lakc 
I high potential for  
gc specica for game 
~c Lakc, i t  .is doing 
rt of the iish faunu 

sport  f ishing interests, 
relieve t h e  compulsive 
3olve all such problems 
>. 

)N BACKGROUND 

-ound information ac- 
project h a s  been re-  

bk, 1962, 1964, 1965,  
Moore, 1366; Cook e l  
: most. impor tan t  con- 
roln the  studies tha t  
selection of carldidate 
, the need for  species 
a n  open-water (i.e.,i 

:ence; it  is frorn th i s \  
tvoirs that  most "nui- 
nktonic algae clevelop. 
3e highly prolific \+ith 
.opment. Third,  they 
estension to the  pro- 

:b either a s  gna t  ant1 
nlpetitors lo r  nutrient 
rl adclitiol~, they should 

environmental  condi- 
14 they must  be con>- 

sport  fishing and 

.ltilnately selectecl fo r  
pe-proof esperimental 
tcted f o r  this purpose 
:es Menidia, attention ' 
, the brook silverside, 

. . 

Lolideslhes ricci~1li.s. , [ha threadfin shad; , On rile i t h e r  llaod, 'il.'er!idic seem to be  
Dorosoma pecencnse, ' and  the whits Il:~ss: doing well i n  L o ~ v e r  Blue &ke, a s  they werc 

.. Roccus (= Mordne)  clrrysops. Results ( > I '  e s -  taken c o m ~ n o n l y  dur ing  the  summer  of 1968. ,. ' ' perilnentnl pond studies have 11eel1 1.r:port.ed Although'  seining i n  this shallow 1'15-20 I t )  
elsewhere (Cook, 1CJG:;; (71iok ;~riil \'!~~OI.C::, SO acre lake' is  not much eksier than its up- 
1966). s t ream sister lake, several hozcn were taken 

I : Results of these studies superimposerl upnn ill ilidividuai seine hauls f ~ o m  this body of 
what. is known of l i k h ~ r n i c l ~ e  ~clat io ,nships '  \vatel- during this time. 1 

. else~vhcre indicated a n  asxn lb lage  (!I species On 23 July 1968, 5 l y ~ u n ~ - o f - t l l e - ~ e a r .  
, . might hest servc: the j11le.rests o f , t l l i s  p r o g r a ~ ~ ~ .  :llerriiJin were seined off the  eastern shore of 
.:. In order Lo evaluate this hypothesis, 111:1'\r.evel.: Clear Lake. T h e  fish were becovered from a 
' 

i t  was necessary to put the lllxjgr3rn t.ts icsl in s i l l ~ l o .  seine hilul 1)). hIr .  $ o n .  Cnrret t  v h i l e '  
, n larger ancl more  natural cn\;ir.c,nment. (:on- . co l lec~ing  fish fo r  pe'stjcidel residue analyses . 

I sec~uently, a formal  rcq'uegt was tlirected lo LII: i n  conjunction with a stud): ernanat ins  fr0.m 
California Fish a n d  Game Cn!nmission for  the Universily of Cal iforni i  a t  Dubnis O I I  the 

: authorization to irltrocluce !Iferritlin, along w i t l ~  . \*.astel.n g re lx .  Because of \the potential sig- 
.  he threadl'in shad arid r\.hitc hass in to  Upper  nificance of this introduction to the  grebe 

I 
: nnd Lower Blue Lakes, Lake  Cou~l ty . '  Roth uf populatio~;s: a morc intensiye sampling pro- 

these s ~ n a l l  natural  1n:kes lie directly in the g p r n  was initiated as a corollary to this study 
,. . Clear Lake ~vntersheti. :Permission was graritetl to determine 'the estent  to jvhich Mississippi - . 
' 

for the introduction of ilienidirr. in :lugrust? ~ i lvers ides  had astablished ik Clark Lake. 
1967, while the introtluction o l  the other two The introcluction of t~ lesk  fish into Clear . . 
species was  cleniccl until such time that their Lake ~ ~ n s  an afterthought, clone without 'the 
impact uprin .the spnrt fishery c r ~ u l d  he Inore rlfficial cnclorsement of the California Depart-  
thoroughly investigatetl. Kone of thcse species mcnt of Fi?h ancl Game. / ~ e v e r t h e l c s s ,  the 
was then e s t a n t  within the Clear Lake water- ,rzco\.ery of ; l fe~rir l ic~ Irom Ctear Lake came a s  
shed, while the introcluction of J!cniclia repre- a con~ple te  surpise. Clear Lkke has a surface 

.. sented its initial release intu Califorrlia waters. ' a r e a  of 42,000 acres with b\.er '75 miles of 
shoreline. I t  seemed incredible h a t  thc  intro. 

STOCKIXC IIE.ST.:LTS cluctiiln of approsirnately 3000 of these fish 

, *1though the numbers of l~e , l ;4~ jn ,  stockerl into a iako +is size coulrl prbdllce recorerahle 

: were not i n c l i ~ ~ i d u ~ l l ~  counted! it  n.35 estinln~ed " 1 1 , ~ ~ l b e ' ~  o f  ProScnY in le is  /ban One Year. 

t ~ l n t  approkimately 6000 fish i l l t o  A l t h o u ~ I ~  accurate  rccorcls! a re  not available 

upper ~ 1 " ~  ~~k~~ ancl ,nl)out  ,3000 i n  l,bt]l. 011 e s a c t ~ y ' ~ v h e r e ,  when: an$ how marly /Men- 

L ~ ~ ~ , ~ ~  ~l~~ rAnke nrlc! c l e a r  ~ , ~ k ~ , . ,  ,!,L fis!l Nfin. \\.ere intrnducecl into qlcnr  I-ilke, it is  
were yourlg.irl-!i~cl-yt::ir i r l  ;I, s in .  ~ : I I I F I : '  (11 .50 - k ~ ~ o \ \ , r l  111.71 the!. \trc:rc i1111.od11cctl i l l  I:i1(: S I : ~ -  

70 mm. several plar l l in>s lna r l c l  i n  f i luo tc111bcr o r ,  e i l r ! ~  O C L O I > Z ~ ~  ?(:)G'i? in a t  least 

~~k~~ durilLg ~ ~ ~ ~ ~ ~ l , ~ ~ ,  1'367. ,\.bile thoso three localities i n  thc main body of the l i k l ;  
i l l l o  ~l~~~ rAakc I.c~c; l ,cr~t l  i l l  l:;lI.l,. ~ h r .  EI>U~~I \~ ;~SIC: I . I I  2nd ~lnrtlxr+it:st~~.n "~ornc:rs," 

0ctcrl:bc:r of ~ h i l t  \ car .  a1111 011 thk caste1.n shore tiear thc point of - .  
initial recovery. i hcse -evere soung-of-the-year U1111e1' Elue Lnki: is a f;tirly tlecl~ 1'50--55 It 
fish similar to those stocker1 into Blue Lakes. 

m a s i ~ n u m l  lake of 10.3 sur.fac:t: acrl-s, i ~ > r n ~ c v l  011 4 Septenlber 1363, t w o l r ~ ~ o r e  seine hauls  
, . in  L C - s i x  c a c  I I ~ I  I ,,,,, froin the b e a c h  o f  l,riginni dis- 

' drop-pfT tn c1ct:p ~vc l~cr .  Sincc ~hclre is a very c,,,,ry~ rrhese,yje)deil 203 a+ ; 3 ~ ) 5  silversides. 
' narra>r littoral zunc, , i l  is diff icul t  ~t .1  seine. 0, 5 SeptemIler; more  k lau l s  \rrerc taken 

Attempts to scirie this ];]kc t lur i~rg I I I C  early :1]oT1g a (j-nlile slri.tch llic eastern si>art.; 
part or the summer of I!)G;:: 1~1.trducecl no . , these contained !liIenitlia i n  Lumbers  rang ing  
Mepidin. .:\Iso, n o  sii\-brsicltis were seen durirlg from 5 indivicluals to  a n  e s t i r h l e d  2500 in one 
many hriurs of crl~sr:~.vatii,n w i ~ h  fnc:c mask nntl snmple. Using a 15 i t  X 4 f t  Seine with 'A-inch 
snnrklt:. ,nc:sh. MI.. Carl.rtt tie.;crril,c:~l this large I ~ a u l  a s  
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containing a solicl mass of Il.lurridiu 4-5 f t  X 

8-10 inches x 6 inches deep! 
On the basis of this information, it  appeared 

that the species was  well established along tlie 
eastern shore of Clcnr Lake. T h e  nes t  step 
was to determine the  extent to which they were 
distributed ~ h r o u g h o u t  the lake a s  a ruhole. 

On 18-10 September 1968. an atternpt was  
made  to sample strategic points a round  the 
entire 75 nliles circumference of Clear Lake. 
T h i s  sampling indicated tlie presence of silver- 
sides the entire length of Clear Lake. although 
a t  n o  locality \\.ere they found in lilrge nuni- 
bers. They were, ho~vever ,  taken in 75% I I ~  

the  seine hauls: nnd were the most a l j u n d a ~ ~ t  
L species taken dur ing  the two days of sampling. 

111 view of this, and  the n u n ~ l ~ e r s  laken sullsc- 
cluently : ( th rough  March, 1969:)  here- appears 
little doubt  that Menidin u,uder:s is  no\\. well. 
established t h r o u g h ~ ~ u t  Clear Lake. 

DISCUSSION 

Although not  a great deal 1s kno\vn of the 
biology of iVeniriiu artdens. s~ucl ies  in ~ e c e n t  
years have cont r i lu ted  substan~iall!. to this 
knowledge (Riggs and Ronn, 1359: Saunders. 
1959; Mense. IM'ii. With this infor mnlinn 
superimposed upon the observntior~s msclt: ill 
conjunction with this study, it  may he possi l~le  
to  suggest some esplanation for  the rapicl 
i r r u ~ ~ t i o n  of these fish in Clear T-ake. ant1 \\.I131 

might  be  anticipated from their establishment. 
According to Mense (up.  c i ~ . : ) ,  il.le~~i(lia 

colnmence to spawn in Lake Tesonia in  late 
March or  early Apt-il and  continue to  spa\\:n 
a t  least th rough  mid-July. .  Slnall fish could be 
taken frorn this lake, however: thro~rghcrut the 
summerl  and n o  completely spent female \vns 
ever collected. T h e  mean number  of mature 
eggs per felnale was determinecl LO Ije 98;1,t 
with a range  f r o m  384-1.699. - 

Judging .from the appearance of free-s\\rini: 
m i n g  fry in Lake C o u n t y  e x p e r i n ~ r n ~ a l  ponr l .  
spawning commenced ahout  the same tinla 
here a s  i l l  Lake 'resoma. S ~ n a l l  fry, ho~vever ,  
were noted a s  late a s  mid-Sep~enlller.  I n  :III\: 
case, both observations indicate n very h i ~ h  
reproductive 'potential f o r  this spcr:ies. 11. !\.as 
sus1)(:(:te(.l that e n d  y ac:ison prc.lgcrt!. may 1iai:c: 
reached sesual  ~ n n t u r i t y  dur.irls  lie snnic sea- 
son they were s p a ~ v ~ ~ e c l .  If this rvt:rc the  cneo, 
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it is ~ ~ o s s i h l e  t h n ~  some of those fish jntroduced 
i nLo Clcnl. T,clkr. llarl Linle LO spar\-n successIully 
Ildfore [he orisct of rvinter, thereby iricreasing 
~ h r  rcproductivc S I I I C ~  for t h ~ :  n e s t  year. Sev. 
era1 fish csamirled frorn those seined on 
5 Septeinl~er .  1968 appeared to contain ripe 
OI'B. 

I r o n i ~ n i l ! ~  110 dfcn.idia h a v e .  a s  ):el: been 
reco\;ered from b p p e r  Blue Lake where the 
largest r!umbers \ \ e re  i n ~ r o d u c e c l ~  although 
the): have .heen taken from adjacent  Lower 
Blue Lake where the.? appear  to he doing well. 
They mit?.: of coursc, lia\le I~ecome rs tal~l ished 
i r l  ;he upper lake sncl  not been recovered as  
ye!. Nrver~heles:, in \.ie\v of  their i r l . u p ~ i o ~ !  ill 
T ~ o I ~ ~ R I ~ . R I u c  T,clke ancl i r t  Clear Lake, ctrte 
w o ~ ~ l i l  csl>c:ct.mo'ne recovery if the!. \\.ere pres- 
ent i r ~  comparal~l l :  numllers. 

DiTiert:ncea in predation pressure i s  one 
esplar~iitiorl t l l i~t c:o~rlrl ocrount  fo r  the 311- 

I I ~ X I ~ L  failurc uf :l'le~~iclia t o  take hold in  Upper 
Riue I.,akc, t\ l though  here are no inflow 
streams of significnnce for  the natural  repro- 
r l u c t i ~ , ~ ~  of  rout, this lake is capable of main-  
lnirlirlg a $izcal)lc l ~ ~ l > ~ l t i t i o : ~  of annually 
stocked "catchalllc-size:' ra inbow trout. '  \vhile 
thc: olller two Inkes a re  n o t .  These fish are 
restricted c lu~ . i~ lg  the sumnier to  a nario\v 
stratum of ~\.ater Llelon the w a r m  epjlimnicin 
nrld ubave the atlosic h y p o l ~ m n i o n .  I n  this 
zone t11cr.c is  little natural rood escepl the 
zoopla~tkton a n d  chaoborid ~ n i d g c  larve. ;Is 
the surfacc waters 'c.ool in  thc fall, tlie trout 
a re  ahlc to nzovc ul>\ui~rd ant1 a re  frecluerltly 
seen feitdinp, at the, surrace. They could st 
this time make  serious, inri)acls ,in a recently 
introd uc;ccl po l~ula  tion 01 small d.lcnitlin 
a.udou. Also, it  is  a t  this lime of year that 
the tyl~ically \vhrmrrater piscivores in these 
lakes a1.e slowing tlawrl their foocl illlakc. 

Althoupli Upper  Blue Lake is ,different in 
marly respects fronl- the other  t 6 n  lakes of 
concerll here, i t  is more, difficult to reconcile 
thc apparent  failure of 119unirlicr. to estabiish 
in this lakc 0 1 1  the I~ys i s  of ~ J I ) :  ulher uf tllcw 
rliffc!rarlccs. Al'thou;li I.o\ver B l u e ,  Lakc ancl 
Clear Lake ilrc richer a n d  more  y~rocluctive 
~ h n r ~  U I I ~ W I .  Rlur: Txikc, this hod!; nf \\.cltet. 

s ~ ~ i  I 1 i r i i  u u .  111 least. 
i rom \r:liilt is kno\\.r~ of the feedirlg hn.liits of 

... . .. . ~kfenidi'..; Upper Blue 
; ' maintain a fa i r  pop1 ' 
.. (Saunders, 1959 j . 

,'  T o  what  degree sill 
grated f r o m  Upper B1 
Lake, ancl perhaps frc 

- . is unknown. It is  pos 
reproductive stock i n  
mented by some of t . 
duced into Blue Lakes. . 

P r i o r  to the recent I 

Clear Lake, it was felt 
could not be expected .- 

the g n a t  and algae pro 
Luke. Perhaps  it can 
manner  in ~ r h i c h  this 
"taking oli" in Clear 
encouragelnent. The  1 
a forage  fish fo r  e s i  
fisheries in Cali lorrli: 
mized: These small a 
ncteristics that sIlouId 
desirable i n  this resp 
shad. Clear Lake has 
forage species for m: 

- - 

some previous opinio: 
do not serve lhis funct 
expected. ,4ccording 
Mcnae (19671, the h 
one of the  most imuo: 
piscivoic)us fishes inh. 
surface wate,rs of Lake 
ing  to contemplate hc 
cla~lce of forage will a f f  
sp0t.t fishes of Clear LI 

T h e  authors  wish 
gratitucle. the coopera 
Department of Fish 



ome of those fish i'ntroduced 
d time to spawn sucdessfuIIy 
f winter, thereby iricrensing 
lock for the nest year. Scv- 
ed from those seined. on 
3 appeared. to contain ripe 

(kfenidia have a s  yet been 
pper Blue Lake where the 
\\*.ere introduced, although 
%ken from adjacent Lower 
ley appear to be doing well. 
se, have become established 
and .not been recovered a s  
in \liew of their i;ruljtion in 

and in Clear ~ a k e .  one 
recovery if they were pres- 

numbers. 
predation pressure is one 
:ould account for ,the sp- 
e~z.idicl to take hold iri Upper 
#ugh there are no inflow 
ance for the natural -repro- 
1is.lnke is  capable.of main- 
: population of annually 
-sizex rainbow trout, while 
:s are not. These fish, are 
the summer to ti naGow 
)elow the warm epilitnnion 
oxic hypolimnion. In this 
t natural food exccut ' the 
hnoborid midge larve. ' As 
cool in the fall, the trout 

. ~ p w a r d  and are frequently 
!e surface.. They could a t  
.ious inroads in a recently 
3 tion of small illenidin 
:. at this time of year that 
1waler piscivores in these 
lown their food intake. 

Blue Lake is difieren't in 
In the other two lakes of 
1nol.e difficult to rixc,ncile 
:e of Menicliu LO establish 
basis of any other of these 
ig11 Lower Blue Lake and 
:her and more productive 
Lake, this body of water 
classified ns no less than 
:s nutrient output. At least 

.. inented by,  soma of  those inrlivitluals intr1.4- 
duced into Blue Lakes. 

or to the recent discovery u l  !lfenii?in i n  
Clear 'Lake, it was felt that this species alone 

,: could not be expected to alleviate sigriific,antly 
at and algae pro1)lems inherent i t \  Clear 
Perhaps it can not .  Nuvertheless, the 

r in which this species appears to be 
off" jn Clear Lakc ' offers unesectecl 

ge~nent. The polcntial of 11ferlidih as 
e fish for existing and future sport 

in  ~ ~ l i f o r ~ i a  shoulcl not be mini- 
:" mized. These small atherinids possess char- 
; ncleristics that shoulrl make them even more 

in [his respect ~ h a n  the threadfin 
ear Lake has been in need of such a 

: lug to contemplate horr a year-round abutl- 
:. dance of forage rvill affect thc nirrrl: pisc:i\~nr.c~its 
.. sport fishes of  Clca Y ' ~ i l k c .  

,\CKiVOWLEDCLII~S'l'S 

ors wish tn ackno\cledge wiih 
e '  coopiration the ~ a ~ i f o r n i a  
of Fish nncl Gumc d11ri11y thc 

I course of these investigations. Also, the 
Oklahoma Fisheries Res 'arch Lab and De- e partnwnt o f  Wildlife Cnnservation, and  the 
Ohio IJivision of 'Wildlife/ were most coopers  
tive in the procurement ui/ experimental fishes. 
We are further indebted to S. G. Herman, R. 

I L. Garrett. and R. L. Kudd, University of 
California, Davis, for lhkir interest rrrld co- 
operation cluring the latter phases of this 
\cork. Rre also extend oud thanks to Dr. R. L. 

I Rudd for his review of the  manuscript. 
I 
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