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I NTRODUCTI ON 

The pur pose of  t hi s sur vey was t o document  t he occur r ence of  

r ar e and t hr eat ened f i sh speci es i n t he Saskat chewan por t i on of  

t he upper  Mi ssour i  Ri ver  dr ai nage.  Whi l e much f ocus has been 

pl aced on speci es of  commer ci al  and economi c i mpor t ance,  t hi s 

sur vey sought  i nf or mat i on on t he di st r i but i on of  game and non-

game f i sh.  Many gr oups,  such as cypr i ni ds ( " mi nnows" ) ,  pl ay an 

i mpor t ant  r ol e i n t he f ood web of  an aquat i c ecosyst em.  As many 

cypr i ni ds ar e associ at ed wi t h uni que mi cr ohabi t at s,  and segr egat e 

accor di ngl y 11,  t hey ser ve as good i ndi cat or  speci es f or  t he 

over al l  heal t h of  a r i ver ,  and r ef l ect  t he ecosyst em' s abi l i t y  t o 

sust ai n a l evel  of  bi ol ogi cal  di ver si t y.  Ot her  speci es such as 

t he mount ai n sucker  ( Cat ost omus pl at yr hynchus)  ar e al so 

associ at ed wi t h speci f i c  habi t at s,  and t hei r  popul at i on t r ends 

cl osel y r ef l ect  habi t at  per t ur bat i ons. 5 

 

 METHODS AND MATERI ALS 

Fi sh wer e sampl ed t hr oughout  sout h- west er n Saskat chewan f r om June 

19 -  30,  1993 i n per manent  cr eeks and r i ver s of  t he upper  

Mi ssour i  Ri ver  dr ai nage.  Wat er  f r om t hese sour ces event ual l y 



f l ows i nt o t he Gul f  of  Mexi co ( Fi g 1) .  I ndi v i dual  s i t e sel ect i on 

was based mai nl y on accessi bi l i t y .  Lat i t ude and l ongi t ude of  each 

si t e was r ecor ded usi ng a Tr i mbl e Fl i ght mat e Gl obal  Posi t i oni ng 

Syst em ( Model  20285- 00 Rev B,  Tr i mbl e Navi gat i on Lt d. )  devi ce 

whi ch i s accur at e t o � 100 met r es on a t wo di mensi onal  pl ane.  At  

11 s i t es,  deeper  and mor e homogeneous st r et ches of  wat er  wer e 

sampl ed by haul i ng a seven- met r e smal l - mesh ( 3 mm bar )  sei ne 

( Tabl e 1) .  Wher ever  possi bl e,  t he haul  cover ed t he ent i r e st r eam 

wi dt h f or  a di st ance of  l east  20 met r es.  At  t hi s poi nt ,  t he wi ngs 

of  t he sei ne wer e dr agged up on shor e,  l eavi ng t he bag  

cont ai ni ng t he f i sh i n t he wat er .  Fi sh wer e t hen t r ansf er r ed t o a 

bucket  cont ai ni ng adequat e wat er  f or  r espi r at i on.  For  shal l ow,  

f ast  st r et ches,  a Cof f el t  gas- power ed el ect r o- f i sher  was oper at ed 

bet ween 100 and 300 vol t s,  dependi ng on st r eam conduct i v i t y.  Fi sh 

wer e di p- net t ed as encount er ed and r evi ved i n a 10 l i t r e pl ast i c 

pai l  wi t h adequat e wat er  f or  r espi r at i on.  Once t he sampl i ng 

pr ocedur e was compl et ed,  al l  f i sh wer e i dent i f i ed t o speci es.  

Wher ever  possi bl e,  f i sh wer e r el eased i n t he same mi cr o- habi t at  

f r om whi ch t hey wer e r emoved.  Any speci men whi ch coul d not  be 

conf i dent l y i dent i f i ed on si t e was anaest het i zed i n 2-

phenoxyet hanol  pr i or  t o f i xat i on i n 10% f or mal dehyde.  Subsequent  

i dent i f i cat i on was accompl i shed i n t he l abor at or y usi ng 

appr opr i at e char act er i st i cs.  At  each si t e,  wat er  t emper at ur e was 

r ecor ded usi ng a Hach di gi t al  t her momet er ,  whi l e st r eam wi dt h and  



 



Tabl e 1.  Si t e Par amet er s 

 

*  Met hod:  ES = el ect r of i shi ng,  SEI NE = smal l  mesh sei ne,  OB = obser ved.  

            
            

Date Sampled Site #  Locality Abbr.  Lat. (N) Long. (W) Temp (°C) Method* Width (m) Depth (m) 
            

20 June 93 1  Battle Creek 1 BC1  49° 18' 60" 109° 27' 43" 24 ES 3 - 5 0.1 - 0.65 
 2  Trib. of Lodge Cr. T.LC  49° 02' 09" 109° 48' 20" 26 SEINE 4 1 
 3  Lodge Creek LC  49° 02' 30" 109° 46' 54"  OB 3.5 0.3 
 4  Battle Creek 2 BC2  49° 10' 56" 109° 32' 51" 26 ES 5 1.2 
 5  Battle Creek 3 BC3  49° 15' 45" 109° 34' 06" 24.5 ES 5 - 6 0.1 - 0.65 
            

21 June 93 6  Battle Creek 4 BC4  49° 00' 02" 109° 25' 04" 23 ES 5 - 8 0.3 - 1.0 
 7  Battle Creek 5 BC5  49° 00' 08" 109° 25' 16" 23 ES 3 - 4 0.1 - 0.5 
 8  Battle Creek 6 BC6  49° 02' 25" 109° 25' 22" 26 ES 3.5 - 4 0.1 - 0.5 
        26 SEINE 4 - 10 0.1 - 1.0 
 9  Battle Creek 7 BC7  49° 24' 45" 109° 44' 35" 22 SEINE 3.5 - 4 0.2 - 1.0 
 10  Battle Creek 8 BC8  49° 25' 46" 109° 50' 23" 21 SEINE 2.5 - 5.5 0.3 - 1.2 
            

22 June 93 11  Caton Creek CC  49° 34' 00" 109° 12' 57" 16.5 ES 1.5 - 2.5 0.1 - 0.5 
        17 SEINE 12 - 15 3 
 12  Farwell Creek FC  49° 30' 12" 109° 13' 11" 16 ES 2 - 4 0.2 - 0.8 
 13  Frenchman River 1 FR1  49° 27' 45" 109° 15' 22" 20 ES 10 0.2 - 0.75 
 14  Davis Creek DC  49° 30' 21" 109° 20' 02" 9 ES 4.5 - 5.0 0.5 - 1.0 
            

23 June 93 15  Lonepine Creek LpC  49° 37' 55" 109° 28' 48" 16 ES 1 - 4 0.2 - 1.0 
            

27 June 93 16  Conglomerate Creek 1 CoC1  49° 34' 01" 108° 54' 26" 21 SEINE 4 - 6 0.4 - 1.0 
 17  Conglomerate Creek 2 CoC2  49° 33' 48" 108° 55' 08" 19 ES 1 0.1 - 0.5 
            

28 June 93 18  Frenchman River 2 FR2  49° 30' 50" 108° 48' 42" 19 ES 6 - 7 0.1 - 0.7 
 19  Frenchman River 3 FR3  49° 27' 54" 108° 41' 49" 16 SEINE 6 - 7 0.2 - 0.8 
 20  Frenchman River 4 FR4  49° 24' 40" 108° 36' 10" 14 SEINE 4 - 5 0.2 - 1.0 
 21  Frenchman River 5 FR5  49° 19' 55" 108° 25' 08" 13 ES 4 - 5 0.1 - 1.0 
        13 SEINE 10 0.3 - 1.2 
 22  Frenchman River 6 FR6  49° 24' 37" 108° 01' 11" 13 SEINE 3 - 5 0.4 - 0.8 
            

29 June 93 23  Frenchman River 7 FR7  49° 11' 56" 107° 41' 18" 15 ES 6 0.1 - 0.6 
 24  Morgan Creek MC  49° 04' 15" 106° 31' 44" 15 ES 1 - 3 0.4 - 0.7 
            

30 June 93 25  E. Poplar River EPR  49° 09' 43" 105° 28' 42" 15 ES 0.5 - 4 0.3 - 1.0 
 26  Trib. of Beaver Cr T.BC  49° 05' 24" 105° 08' 37" 15 ES 6 0.3 - 1.0 
 27  Paisley Brook PB  49° 02' 11" 104° 52' 14" 15 SEINE 2 - 8 0.1 - 0.85 

            



dept h was measur ed wi t h a met r e st i ck.  Subst r at e t ype al so was 

not ed,  wi t h al l  i nf or mat i on r ecor ded i n a f i el d book.  

 

RESULTS AND DI SCUSSI ON 

Twent y- seven si t es wer e sampl ed ( Tabl e 1,  Fi g 1) :  Thr ee of  

t hese wer e sampl ed t wi ce f or  a t ot al  of  30 sampl es.  Twent y of  t he 

26 expect ed speci es 6 i n t he dr ai nage wer e col l ect ed ( Tabl e 2) .  Of  

t he 26 expect ed speci es,  f i ve ar e exot i c or  i nt r oduced speci es 6.  

Sevent een of  t he 2l  nat i ve or  endemi c speci es wer e col l ect ed.  The 

col l ect i ons made i n Cat on and Mor gan cr eeks r epr esent  t he f i r st  

publ i shed sur veys conduct ed on t hese wat er s ( Ron Jensen,  per s.  

comm. )  New l ocal i t i es wer e al so r ecor ded f or  t he f i nescal e dace 

( Phoxi nus neogeaus)  and mount ai n sucker .  A t ot al  of  f i ve 

speci mens wer e sacr i f i ced.  Two mount ai n sucker s and one l ake chub 

( Couesi us pl umbeus)  wer e t aken t o add t o museum col l ect i ons,  

whi l e t wo br assy mi nnows ( Hybognat hus hanki nsoni )  wer e t aken f or  

def i ni t i ve i dent i f i cat i on,  s i nce speci es wi t hi n t he genus 

Hybognat hus ar e s i mi l ar  and di f f i cul t  t o i dent i f y i n t he f i el d. 12 

 

The f at head mi nnow ( Pi mephal es pr omel as) ,  whi t e sucker  

( Cat ost omus commer soni ) ,  and br ook st i ckl eback ( Cul aea 

i nconst ans)  wer e t he most  common speci es col l ect ed i n s l ow,  

deeper  wat er ,  whi l e t he l ongnose dace ( Rhi ni cht hys cat ar act ae)  

was common i n r i f f l e- t ype habi t at .  The nor t her n r edbel l y dace 

( Phoxi nus eos)  was col l ect ed i n good number s f r om a r ange of  

habi t at s.  Al l  of  t he above speci es ar e consi der ed common i n 

Saskat chewan6,  and i t  comes as no sur pr i se t hat  t hey wer e f ound 



t o be wi despr ead ( Tabl e 2)  and t o occur  i n l ar ge number s ( Fi g 2) .  

These f i ve speci es r epr esent ed al most  88 per cent  of  t he t ot al  

number  of  f i sh sampl ed.  

 

Of  par t i cul ar  i nt er est  ar e t he speci es consi der ed r ar e i n 

t hi s dr ai nage wi t hi n Saskat chewan.  Si ngl e i ndi v i dual s of  t he 

br assy mi nnow and t he l ake chub wer e col l ect ed at  onl y f our  and 

t hr ee si t es,  r espect i vel y ( Tabl e 2) .  Whi l e t he l ake chub i s mor e 

common i n l akes and ot her  l ar ge wat er  bodi es i n ot her  par t s of  

i t s  r ange13,  Wel l s st at ed t hat  cr eeks and r i ver s ar e pr ef er r ed i n 

t he Mi ssour i  basi n. 17 The r el at i ve absence of  t he br assy mi nnow i s 

al so not ewor t hy.  Scot t  and Cr ossman st at e t hat  whi l e t he br assy 

mi nnow occupi es cr eeks i n east er n Canada,  i t  i s  mor e common i n 

bog ponds wi t h dar k,  st ai ned wat er . 13 The si ngl e Bat t l e Cr eek 

speci men was t aken i n an ar ea of  dense veget at i on.  Thi s habi t at  

i s  f avour abl e t o t he speci es as i t  f eeds mai nl y on pl ant  mat er i al  

whi ch i t  i s  abl e t o br eak down i n i t s l ong,  coi l ed di gest i ve 

t r act . 3, 12 

 

One bur bot  ( Lot a l ot a)  was col l ect ed i n t he same ar ea of  t he 

Fr enchman Ri ver  as t hose speci mens t aken by Bevan i n 1978;  t he 

di st r i but i on of  t hi s speci es appear s t o be r est r i ct ed t o t hi s 

por t i on of  t he wat er shed. 1 The si ngl e st onecat  ( Not ur us f l avus) ,   

al so col l ect ed i n t he Fr enchman Ri ver  at  East end,  r epr esent s a 



 Tabl e 2.  Pr esence of  speci es i n sampl e by s i t e 

         Fish Species*            
Locality NP RT BT LC CC BM PD NRBD FD FHM LND WS MS SR SC BU BS ID YP WA  # species/site 
                       
Battle Creek 1       1 1 1 1 1 1     1     7 
Trib. of Lodge Cr. 1                     1 
Lodge Creek 1                     1 
Battle Creek 2      1    1       1     3 
Battle Creek 3      1 1 1  1 1 1     1     7 
Battle Creek 4          1  1     1     3 
Battle Creek 5           1 1     1 1    4 
Battle Creek 6    1      1 1 1     1     5 
Battle Creek 7        1   1  1    1     4 
Battle Creek 8  1      1   1 1 1         5 
Caton Creek       1 1 1 1 1 1 1    1 1    9 
Fairwell Creek   1    1 1   1 1     1 1    7 
Frenchman River 1        1  1  1     1 1    5 
Davis Creek                 1     1 
Lonepine Creek          1       1 1    3 
Conglomerate Creek 1       1 1 1 1  1     1     6 
Conglomerate Creek 2        1  1 1 1 1         5 
Frenchman River 2      1    1 1 1   1 1      6 
Frenchman River 3          1  1  1     1 1  5 
Frenchman River 4          1  1       1   3 
Frenchman River 5    1      1 1 1          4 
Frenchman River 6    1      1 1 1          4 
Frenchman River 7          1 1 1     1 1    5 
Morgan Creek      1 1 1 1 1 1 1     1     8 
E. Poplar River     1     1       1 1    4 
Trib. of Beaver Cr          1       1     2 
Paisley Brook                 1 1    2 
# sites in which a                       
species was detected: 2 1 1 3 1 4 6 10 4 19 14 18 4 1 1 1 18 8 2 1   
  * Fish Species:   NP = Northern Pike BM =   Brassy Minnow  LND = Longnose Dace BU = Burbot   
   RT = Rainbow Trout PD =   Pearl Dace  WS =  White Sucker BS = Brook Stickleback 
   BT = Brook Trout NRBD = Northern Redbelly Dace MS =  Mountain Sucker ID = Iowa Darter   
   LC = Lake Chub FD =   Finescale Dace  SR =  Shorthead Redhorse YP = Yellow Perch  
   CC = Common Carp FHM =  Fathead Minnow SC =  Stonecat  WA = Walleye   

 



 

 

 

 

 

 

Fi gur e 2.  Rel at i ve abundance of  f i sh speci es sampl ed ( N=1696)



successf ul l y i nvadi ng speci es.  Fi r st  r ecor ded i n t he Fr enchman 

Ri ver  i n 1970,  i t  expanded i t s r ange upst r eam i n t hi s r i ver ,  and 

by 1982 i t  was pr esent  i n Congl omer at e Cr eek. 1 A s i mi l ar  i nvasi on 

by t he st onecat  has occur r ed i n Mani t oba.  Si nce i t s 1969 

di scover y i n t he Red Ri ver  near  Wi nni peg14,  i t  has been r epor t ed 

i n t he Assi ni boi ne Ri ver  west war d t o t he t own of  Shel l mout h,  as 

wel l  as i n t he Sour i s and Li t t l e Saskat chewan r i ver s. 15 Whi l e 

absent  f r om t he Qu' Appel l e Ri ver  i n Saskat chewan,  i t s appear ance 

i n t he Assi ni boi ne Ri ver  upst r eam f r om t he mout h of  t he 

Qu' Appel l e woul d suggest  occupat i on of  t he l at t er  i n f ut ur e.  

 

I n gener al ,  sampl i ng ef f i c i ency and season af f ect  t he 

number s of  al l  speci es.  The r ar i t y of  bot h t he st onecat  and 

bur bot  i n our  col l ect i ons may be due t o sampl i ng pr ocedur e.  Bot h 

speci es ar e noct ur nal 10 and seek shel t er  dur i ng t he day under  t he 

cover  of  r ocks and l ogs.  Whi l e el ect r of i shi ng ef f ect i vel y 

i mmobi l i zes t hese f i sh,  bot h speci es ( especi al l y st onecat s)  may 

become wedged under  r ocks.  Due t o t i me const r ai nt s,  onl y a f ew 

chosen r ocks wer e l i f t ed t o check f or  wedged i ndi v i dual s.  

Noct ur nal  sampl i ng may i ncr ease t he yi el d of  t hese t wo speci es i n 

Mi ssour i  headwat er s,  t her eby i ncr easi ng our  knowl edge of  t hei r  

cont r i but i on t o st r eam i nt egr i t y i n Saskat chewan.   

 

Anot her  speci es of  i nt er est  i s  t he mount ai n sucker ,  one of  

ei ght  smal l  cat ost omi ds r est r i ct ed t o west er n Nor t h Amer i ca. 4 The 

Saskat chewan di st r i but i on of  t he mount ai n sucker  i ncl udes t he 

Sout h Saskat chewan Ri ver  and t he Mi l k Ri ver  dr ai nage ( Bat t l e 



Cr eek and Fr enchman Ri ver  t r i but ar i es) ,  but  i s  r est r i ct ed t o 

r egi ons of  i ncr eased el evat i on. 4 I n st r eams,  mount ai n sucker s 

i nhabi t  ar eas of  moder at e cur r ent  wi t h r ocky subst r at e. 9 I n a 100 

met r e st r et ch of  Cat on Cr eek,  mount ai n sucker s and l ongnose dace 

wer e col l ect ed excl usi vel y i n t he shal l ow,  r ocky r i f f l e ar eas,  

whi l e whi t e sucker s,  pear l  dace ( Mar gar i scus mar gar i t a) ,  nor t her n 

r edbel l y dace,  and f at head mi nnows wer e domi nant  i n t he pool s 

whi ch al t er nat ed wi t h t he r i f f l es.  The t wo mount ai n sucker s t aken 

i n a sei ne haul  of  t he deep pool  upst r eam of  t he el ect r of i shed 

st r et ch of  t he cr eek pr obabl y wer e occupyi ng t he ar ea i mmedi at el y 

bel ow a cul ver t ,  wher e a not i ceabl e cur r ent  was pr esent .  The 

t hr ee mount ai n sucker s f r om Congl omer at e Cr eek wer e al so t aken 

f r om a nar r ow,  r ocky st r et ch wi t h hi gh wat er  vel oci t y.  

 

Cur i ousl y,  no mount ai n sucker s wer e col l ect ed f r om Sucker  

Cr eek,  even t hough sui t abl e habi t at  i s  pl ent i f ul .  Thi s absence of  

sucker s may be due t o t he nat ur al l y- r epr oduci ng popul at i on of  

br ook t r out  ( Sal vel i nus f ont i nal i s)  i nhabi t i ng t he cr eek.  Wi t h a 

maxi mum si ze of  appr oachi ng onl y l 75 mm ( St andar d Lengt h) 4,  t he 

sucker s ar e vul ner abl e t o t r out  pr edat i on f or  a good por t i on of  

t hei r  l i ves. 13 Gl over  f ound t hat  st r eam r ehabi l i t at i on i n Sout h 

Dakot a,  whi l e ef f ect i ve i n i ncr easi ng br own t r out  ( Sal mo t r ut t a)  

popul at i ons,  was det r i ment al  t o mount ai n sucker  popul at i ons,  

r educi ng t hem as much as 90 per cent . 7 Decker  al so f ound t hat  

mount ai n sucker s become ext r emel y r ar e wher e r eser voi r  

const r uct i on r esul t s i n habi t at  l oss due t o r educed vel oci t y and 

i ncr eased dept h. 5 Si mi l ar  popul at i on decl i nes have been obser ved 



f or  st onecat s i n ar eas al t er ed t o f or m r eser voi r - l i ke 

condi t i ons. 16 Unf or t unat el y,  no dat a r egar di ng speci es composi t i on 

i n Sucker  Cr eek ar e avai l abl e pr i or  t o i ni t i at i on of  t r out  

st ocki ng.   

 

Whi l e some speci es whi ch occur  i n t he Saskat chewan por t i on 

of  t he dr ai nage wer e not  col l ect ed,  t hei r  absence can be 

at t r i but ed t o r est r i ct ed di st r i but i on and habi t at  pr ef er ence or  

sampl i ng bi as.  For  exampl e,  onl y one l ocal i t y f or  t he f l at head 

chub ( Pl at ygobi o gr aci l i s)  has been r epor t ed. 1 I t s occur r ence i n 

t he Fr enchman Ri ver  i s i n accor dance wi t h i t s pr ef er ence f or  

f l uct uat i ng st r eams wi t h t ur bi d and al kal i ne wat er . 2 Col l ect i ons 

made by t he seni or  aut hor  i n Mani t oba suggest  t hat  f l at head chubs 

al so pr ef er  r el at i vel y f ast - f l owi ng sect i ons of  medi um t o l ar ge 

r i ver s,  wher e t hey occupy mi d- channel  gr avel  habi t at .  The 

Assi ni boi ne Ri ver ,  wher e i t  f l ows t hr ough t he Mani t oba 

escar pment ,  i s  one such l ocat i on.  I t  i s  of  speci al  not e t hat  i n 

Mont ana,  f l at head chubs ar e col l ect ed i n associ at i on wi t h many 

speci es consi der ed r ar e i n Saskat chewan,  such as t he mount ai n 

sucker ,  t he st onecat ,  and t he west er n s i l ver y mi nnow ( Hybognat hus 

ar gyr i t i s) . 8 

 

 As f or  t he west er n s i l ver y mi nnow,  i t s occur r ence i n 

Saskat chewan i s,  at  best ,  ext r emel y l i mi t ed,  i f  r eal i zed at  al l .  

Thi s speci es has been r epor t ed f r om onl y t hr ee l ocal i t i es.  Of  

t hese,  speci mens f r om t wo of  t he l ocal i t i es wer e r e- i dent i f i ed as 

t he Mi ssi ssi ppi  Si l ver y Mi nnow ( Hybognat hus nuchal i s)  and 



r ecor ded as such by At t on and Mer kowsky. 1 However ,  Page and Bur r  

consi der  t he Hybognat hus speci es occur r i ng i n t he upper  Mi ssour i  

Ri ver  t o be H.  ar gyr i t i s ,  whi l e H.  nuchal i s i s r est r i ct ed t o 

l owl and ar eas of  t he Mi ssi ssi ppi  Ri ver  nor t h t o Mi nnesot a. 12 Bot h 

speci es pr ef er  s l uggi sh backwat er  ar eas.  I t  i s  possi bl e t hat  

posi t i ve i dent i f i cat i ons of  t he Saskat chewan speci mens may be 

achi eved onl y af t er  exami nat i on of  t he basi occi pi t al  pr ocess. 12 

 

Absence of  t he gol deye ( Hi odon al osoi des)  f r om our  

col l ect i ons i s due bot h t o i t s l i mi t ed di st r i but i on ( f ound onl y 

i n t he East  Popl ar  Ri ver )  and excl usi on of  habi t at  pr ef er ence 

f r om our  sampl i ng pr ocedur es.  The gol deye i s associ at ed wi t h 

medi um t o l ar ge t ur bi d l owl and r i ver s and l akes 13 wher e i t  i s  

commer ci al l y har vest ed.  I t s added pr ef er ence f or  i mpoundment s 12 

may r esul t  i n popul at i on i ncr eases,  gi ven t he pr esence of  sever al  

dams on t he Popl ar  Ri ver  syst em.   

 

Thus,  our  dat a suggest  t hat  possi bl e t hr eat s t o r ar e non-

game f i sh speci es i ncl ude habi t at  al t er at i on,  ei t her  f r om nat ur al  

( e. g. ,  beaver  dams)  or  man- made sour ces and speci es 

i nt r oduct i ons.  The col l ect i on f r om t he Popl ar  Ri ver  upst r eam of  

t he dams yi el ded a l ow speci es di ver si t y ( f at head mi nnows and 

br ook st i ckl ebacks domi nat ed t he sampl e)  and i ncl uded t he onl y 

appear ance of  t he common car p ( Cypr i nus car pi o) ,  a speci es 

r egr et t abl y i nt r oduced i nt o Nor t h Amer i ca f r om Eur ope.  I mpact  

assessment s of  f ut ur e human- i nduced habi t at  al t er at i ons,  

i ncl udi ng speci es i nt r oduct i ons,  shoul d consi der  t he consequences 



t o nat i ve non- game f i sh popul at i ons.   
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