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on with and' displacement of
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- P orﬁ od source for trout and other fishes
J B tlc alteration of ecosystem functioning
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= -As much impact on water quality as single
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‘point or non-point sources
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EOEIEXAmMINE € fects off Increasing
rlounrle 1Ices of NZMS on bioassessment

mermr “from two different types of rivers
Jm “"'-'

3_:;Hypothe5|s Increased abundance of
~ NZMS In bioassessment samples would
negatively affect metrics and assessment







Warmer water, homogeneous, less invertebrate diversity and dominated by a midge



Use J uv@ sllghtly different methods for
) nerican River and Russian River
mvertebrate samples
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American River; CA

REUded to nearest integer the mean
rlounrlrnr of taxa from 27 sub-samples ofi 300
orgrlm\- s

SVidded 10% (30), 209% (60), 30% (90), and
.HJF' 1 (150) NZMS to above hypothetical sample

=% %mdomly sampled 300 organisms from the
above 4 NZMS scenarios, 10 X each

® Calculated mean and 95% CIs on some
commonly used metrics
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> Heiplelenglly selected one 30() -0rganism
Jgnmole from our database

\rldr»e' “10% (30), 20% (60), and 30%
90) NZMS to above sample

= aﬁdomly sampled 300 organisms from
== fhe above 3 NZMS scenarios, 10 X each

—

e Calculated mean and 95% CI values for
some commonly used metrics
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SMIINNIS exercise, NZIME
ginlef yﬁrtebrate taxa
Zl\/L-i- oesnt randomly replace taxa in

randomly replaced

UIE ‘al world
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=SNZMS most likely replaces more similar
- —--=Iaxa such as scrapers or other taxa via

'_'-"

Interference or exploitative competition
(direct affects)
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> NZVIS e Can ‘alter ecosystem function and
ifiererone can indirectly affect abundances
o) f OLFL" taxa

— -.NZI\/IS can alter primary production
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NVISican afifect bioassessment metrics
SVWenrat the superficial level of random
fe lrt ment

.._.\,écﬁ (HBI etc.) need to be determined

.a-- Of “NZMS and other invasive species
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s An invasive taxa metric needs to be
Incorporated Into bioassessment criteria
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) |—-\ c utlon of NZMS In western USA

= Population dynamics of NZMS in some
rivers in western USA
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> Savereilefe oglsts suggest NZMS
9ggL| Je _ons ave crashed in the last year
OJES0 I 1 the following rivers™:

=B 1se River, Ildaho (BSU/IDEQ)
"“ ﬁake River near Weiser (IPC)

_.—}-:-:; —F|rehole Gibbon, and Madison Rivers, YNP
= - (NPS biologists, D. C. Richards)

— Darlinton Ditch Spring Creek (DDSC), MT (D.
C. Richards)

Are)N IEMF- eavmg US?
OERS UCky)

*NZMS in system > 10 yrs
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- CoujfelloeNelt e tor several population
fae I]]rIFU S

— Jr g:-r ble Intraspecific competition and
;uted food resources

f-ﬁredators/ parasites/disease
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= Environmental stochasticity (catastrophes,
- water quality, floods etc.)
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Drawing by Carolyn Smith

*my speculative interpretation
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2008 \j{:“é “high” water year in MT,
J_) A [of YNP

} owever this shouldn’t have affected DDSC



lood event
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Darllnton Ditch Sprmg Creek November 2006
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