














Behavioral acchmation may also be a factor  Of the 14 Lake Powell fish that romasned i the
study arca for more than one month. we encounte 1 twice as mamy cove held fish (64%) as
those sumply released and not held for 3 days (Figue 6) The sampie sze was small and maghe
sumply reflect normal vanabelity | however. it appears that holding does not deter fish froen
remamng o the gencral arca and maght encowrnge it The data collected from Lake Mohave
were madegquate to draw any conclussons

Habitat Use

Juvemic or subadult razorback suckers were found using the same troad. shallow  shorcline
habetats as adults  They were seidom found i narrow. deep. canvon habwtat  Whiic adults are
pencrally found in open arcas along the shoreline (Mucller ot al 1998 juvensies are more
secretive, beang found in the back of coves or flooded washes hadden i vegetative o rocky
cover  Fish were typecally found withan 10 m of shore and depths were less than 2 m

Ony findangs support carber observations i reanng ponds that voung suckers were nocturnal and
effectinehy concealed themseives in submergent vegetation dunng the daytime (Muelier and
Marsh 19931 These shall hab iy provade warmer temperatures and more food
production. smportant factons in raped growth Surface water tomperatures ranged |-3 degrees (
hagher in these back waters than the mam lake  Thes mamacs carber information we coflected n
Lake Mohave (Muclier et al 1998 Body iemperature data collected for 10 adults and one

javenile suggests the two-year old fish normally inhabried a thermal regime equal 10, or greste:
than the maximum temperature range used by adults (Figare 7)

Juvensles hud 2 strong peeference for flooded back water compienes at Castle Creck Canyon and
Mike's Canyon These two sites afforded fish the largest. shallow. flooded habstats in the San
Juan Arm. next wo Praste Farms when lake clevations exceed 1,120 m (3680 i)  These arcas are
samilar 10 arcas where juvensle razorbacks have been found i the Green River at Old Charley
Wash (Modde 1996 and 1997)  Drspersal appears 1o be strongly influenced by habstat/cover
avaslabelity  The raped dspersal observed i nvenne systoms suggests that habstat conditions
did not attract and hold young fish  The physcal changes hrought sbout by channclizanon, loss
of backwaters and oxbows. fluctusting hydroclectrc releases. and the decline of large smogs and
other woody debnis. have undoubeedly cffected cover avasiabelany

External Attachment Technique
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possably the only practical method of studying the movements of juvenile sackers  We observed
n0 imstial mortality and all $5 fish left the release stes  We feel attachung transminiers 1o the
dorsal keel 1 less intrusive than the comsr.on dart tag whach 13 generally msened mto the dorsal
sl and s less ful than surgen for short-term. behansoral studses
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Followng the poor results of the Lake Mohave fish. we amtached transmatiers 10 five similar serod
razorback suckers and held them 2 the Bureau of Reclamation fish holding facilities 2t Bowider
City. NV The fish ranged in saze from 230 10 270 mm The fish were mspecied once & woek «
5 t 7 shodding and subsog post-healing  When the transmutier was
eventually lost. ot left 3 small wound which healed in 2-3 weeks The sverage transmmatacy
retention was 3 § woeks (2 10 »8 woeks) and all expersmental fish recoverad

Transmutier retention time for the smaller (TL & = 24) mm) Lake Mobave fish was shorer (<2
weeks) than of our tank fish or the larger Lake Powell fish (> 4 weeks) We helaeve there sught
be at least two reasons for thes. First, we know that reservor fish conceal > themselves o
aquatxc macrophytes. We observed one study fish in Lake Mohave trasling a long strand of
pondweed froem s Snagging undoubtedh coubd speed the shodding process
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common i Lake Powell  The second factor could be the ossafication of the fishes dorsal keel
Younger fish have softer tissues which are less capable of supportng & ransmitter  The use of 3
ungic. rather than multzple sutures undouttedh 13 bess intrusive but man also be less permanent
than doublc = turcs

Unfortunately  mortality 13 common with srgscal procedures Sunvival of sdults reporsed by
other researchers has also been haghly vanabic (0-100%) with most studies achieving a $0-70%
survival rate (Marsh and Minckiey 1989, Creef and Clarkson 1997, Ryden and Peiffer 1995
Karp and Muclicr 1996, Bardick and Bonar 1997, Holden ¢t al 1997, Ryden 1997h) While
exiernal attachment may be inappropnate for long-torm studies. 1t does provade an altermative
for shori-torm studses  The dorsal keel found on the razorback sucker and some other native
Colorado River fish provides a umique attachment spot  This approach is non-lethal less
strusive than abdominal wrgen and allows 2 mechanism for transeatier shodding for all ages of
fish

Management and Research |mplhications
Asgmentabon aod Recoveny Efforts

Reservour habwtat will continue 1o play a role i sugmentation and recovers of native Colorado
River fishes  There i3 growing evidence that razorback suchens magrate hetween flowing and
aoo-flowing habetats (Kary and Mucller 1996 Ryden 19972 Muclier and Wydosk: 1995 and
unpublished data)  Hagh use of shallow  floaded hack waters by juvenile rarorback suckers
both Mohave and Powell lends credence 10 the sapo ' of these hab dunng thew carly hife
stige This dependency s somewhat disturteng since these habwtats are also havens for known
prodators. In stable habetats, such as Lake Mohave termional prodators hike largemouth bass and
channci catfish are not subpected 10 hugh fluctusnon m reservorr clevation. whach influences
habetat svanlabelity  However, in larger reservours as lakes Powell and Mead. ansusl water
clevation can fluctuste as much as 20 m which can cause mflow habetats to mugrate 23 mach as
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15 km @ only 2 few weeks  Changes thes rapsd undoubtodly mfluence the distribution and

reproductive Cvoles of non-native prodaton. and maght be manspulated W regulate prodatos
Sensaties.

If tul spawnung coborts i exther the San Juan. Green, or

(anmmllmnﬁnh\ﬂmwmbl&'mﬂ With the general sbsence
of nursery habstat i the lower 100 km reach of these nvers. natural recrwstment associased with
these porbons of the nver maght be largely depondent upon nursery habstat found exther further
upstream. of downstream. in Lake Powell Mampuistion of reacrvoer chevations may provide the
greatest chance for these and other. young natives 1o survive  The concept certamby deserves

more ovalustion

RECOMMENDATIONS

The behavioral acche ation test suggests that hokding fish on site for 3 day-, may mfluence thesr
dispersal rate. We recommend further testing be conducted 10 confirm thes m both reservosr smd
rverme habstats

W recommend that cxiernal attachment techmques e consadered by other researchers when
studyng the short-ierm movements and Sehavior of the razorback sucker and other ssmalarhy
keeled. Colorado River fishes Thes approach 13 less mtrusive than surpery . now-lethal and
possably best susted for juvemiles or wild fish
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such as largemouth bass and channe! catfish (Harlan and Speaker 1951, Tywus 1997)  Thas habitat
attraction may holo oxplan the virtual abs of young rback suckers We recommend thae
!Mwwmbkh«ﬁuhchmaﬂn“qmﬂn&dm«dm
predacon  Current effonts 10 augs custing popul by stocking larger rarorback suckers
docs not address the problems of carty hife stage sunival  We aiso need 1o betier understand
non-native prodator effectiveness. and explor methods thet maght reduce or menemuze predator
densaties found w habetats used by carty hie stages of razorback sucker

Uatil more wformation 1s avaulable, we sagpest that larger (> 30-cm) fish be ssocked and that
socking be delayed until winter when predators are dormant (Marsh and Brooks 1 989)
Predation concerns siermmang from assessed survival rases has fed in a ded
stocking suze of 40-cm for augmenting San Juan River stocks (Ryden 19973) We support thas
approach
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Razerback Suckers reieased In Lake Mohave, Artzons-Nevads on May 20, 1997
APPENDIX A Specific Fish Data Trams | rogth W eaght Site Location *
n {HeldRelonss)
Razorback Suckers reieased at Castle Creek Canyon. Lake Powell, Utsh on May 3, 1997 Lode  (Ilmm
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