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Executive OrdetfalSySi

Safeguarding the Nation'Eromthes /=
Impacts of Invaswe Speci 1
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ecosystem, a non-native organl lntroductlon
causes or is likely to cause eCOHOT’m@’ ,J em\ rr ental —
harm, or harm to human, amf‘nal



Invasive VS. NORENatIVE/EXOLIC

e Native Species are everything thatihas

e Non-native or Exotic species areleVerything

* [nvasive Species are the unwanteciios

o Introduced &SIV 2d @ rt Fish
Native Not Native / Not Invﬁive b

“lnvasive



NPS Maintenan FINon Native Specl: 4 f

Exotic or Introduced species‘¢canoe’m amta]med N a park 1?—“]@;}/ aref
* Closely related to an extirpateGiSPECIESWhHE pecies cat

survive, or

* Used to control another exotic SPECIESHOLE S

e Needed to meet a desired condl w? for 2L -v-"-"“‘"'yi%z,;frrur S it WO n‘t'spread?);

e cultural landscape, or : M‘ 4 g
e historic resource, or | Wil o

* Intensive visitor experience

» Used for temporary erosion control,.
* Directed by law (enabling legislation ete:
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Paraphrased from NPS Mana ement Pollues 2006'(2f7l 4)



Sources of Rivet

e Lake Powell
 Wide range of non-native warm Waterfiss
e New exotic additions possible (gre
* Many species (including fish) can pass thr

e River Users

—

e GRCA o
e Brown Trout .

e Lake Mead ey =l

= -
il

* No dam for invasives to negotiate, raft tréfficf.-m_a ""‘Ejalsb_"'t}-ansp'"'rE{'J




Overview of ToplRVasives o

Habitat

* Quagga Mussels  ARUONAS MOST

UNWANTED

- AQUATIC INVASI‘JE SPECIES

* New Zealand Mudsnail
 Whirling Disease
Didymo/Rock Snot

e Cold Water Invasive Fish

e Warm & Cool Water Invasive Fish

 Smallmouth Bass
 Walleye N |
* Striped Bass e

For more information visit www.azghd gowais and

Green Sunfish R



Quagga Musselg

* Introduced into Lake Powell inR2042
 Ecological effects of the lake/rivERURAKAGWA
 Planktonic and microscopic larvalise

%
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* High priority = STATE LAWS, DOI INTHATIVE i8] 5~
CLEAN, DRAIN, DRY Quarantines MR
Moored vessel movement paperwork

* No management options identifiedﬂ_
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New Zealand Mudsnail

* Present since ~1995, identifiediini2002
e Can reach huge densities, coveriSUStrate
e Impacts expected, but not demaon rmwl
e Parthenogenic (all genetically |de|§jt 5

e Has operculum
e Can close off shell and retain moisture
e Survives well out of water & during treatmeh*tﬁ!‘!

e Spread primarily on boots and wad’%r?g';




Whirling Diseasé

e Parasite on trout — causes deformit
* Needs secondary host (tubificid@worm)

 No Deformities Reported in LF Reach

" -
e Spread in mud on boots and wadegm-'

or in live fish or fish parts



Rock Snot (Didyinoe)

* Maybe native

* From North America and Europe (Widelyispreacinsl

e First problems reported in the 19908

e Responds to Phosphorus
e Absorbs P through stalk
e Stalk elongates in low P
e Quagga mussels can accelerate P cycling (Great Lake

e Patchy and transient in Lees Ferry Reach .| B

e Rock Snot reported on the courtesy doek _' _




STOP AQUATIC
HITCHHIKERS!"

ansport of nuisance species
all recreational equipment.
Particularly waders/boots.

* New boot/wader cleaning stations are cemw
e Up to seven are approved
* Convenient locations )
* Better messaging W
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Trout > Rainbt

Comprehensive Fisheries ManagementPlan
RBT and HBC can peacefully coexist=nomeed o thertradition
With a healthy population structurelieWaRBINS O

* BT can disrupt RBT populations (st don’t fit; theyjy destroyther gfhat does(RBT)) —_
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BT are exotic, likely to spread, and to'
BT are mvaswe'



Other Invasive

Smallmouth Bass

LAl

What else? Everything that has or will get m!rb

basin has potential to be invasive. = |




Green Sunfish

* From Lake Powell, reproduce ipfUpperSioughi=12m)
e Could impact HBC if washed dowWRNRNHEE
e Rotenone, Ammonia x2, Exclusion '

* The upper slough is currently GS E m

r .
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e Expanded Non-native Aquatic SpeC| ]Aa@ff .'Ijr"



Lessons Learn

e 2015 — There was a Iarg
when first discovered. T}

e 2016 — GSF were able to

outlet (no 2015 HFE) — it
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Upper and Lower Slough Temperature




. 2015 There was a la
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e Water conductivity data mdkaté ‘Iha "’jthe Upp/r Slough is sprmg fed anéi |
perched above the river level — this opens up additional options __\_.___-_‘_|th very .
low take of life should GSF or other invasives get in the slough!™" = =

l '_'/



Expanded NNA

e Defines Triggers when
to 3

* Truly Adaptive Managemgrtes

* This is ALL DRAFT and Examples' olo ,I Ot |
Tools



Brown Trout &

e Tier 1 — Bounty/Tourna
maintain Brown Trout at

- Population heads intc
are documented, and tagged b

e Tier 2 (+ Tier 1) — Concentrated ¢
bed disruption and electrofishingi of adufts: /]

4»

- Population exceeds 10% a “{ . ) QW tre gl
recruitment, HBC triggers are hit at L =TTy is |dent|f|ed as

a primary source of brown trout R

e Tier 3 (+Tier 1 & 2) — Electrofishing c;?mp sin Risfinitiated




2" Example

e Tier 1 — Exclusion screens ¥
Monitoring, High-Volume Po
Slough after next HFE or Equaliza¥
species are electrofished and relocd
retained and released into Lake Pow

— Other non-native(s) start sp&

e Tier 2 (+Tier 1) — Isolate Lower Sloughl ‘
& beds including 1-2 day low flows fromn ;-"f:!"'
Slough multiple times with all non-targets rel@catec

returned to Lake Powell



2" Example CA

— Invasive numbers conti
Lower Slough becomes a “Hot Spd
of Tier1 & 2

e Tier 3 (+ Tier 1 & 2) — Rotenone Treaem
Longer Term - Do Intensive Tier 2 fo c Iw’at' S
Pike — year-round exclusion screens,"
and removal back to Lake Powell, perlo
when spawning is just not stopped

* Channelization from River thru both sloughs fc .
works for Smallmouth Bass and Green Sunfis| and i

estimated 600 to 1,400 cubic yards (60&0 14 . dump
material 7
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