Annual Reporting Meeting — Day 2 (January 19, 2011)

List of Presentations

No. Title of Presentation Author / Presenter
1 GCMRC Logistics and Permitting Program 2010 GCMRC
2 NSE Project Update January 2011, Year 2 of 4, Trips 8 of 12 Colton Finch, Mike Dodrill, and
Brandon Gerig
3 Tailing the chub: combining natural tags and growth to assess | Todd A. Hayden, Karin E.
the impacts of steady flows Limburg, and William E. Pine
4 An Overview of Humpback Chub Translocating and Chute Falls | Arizona Fish and Wildlife
Monitoring During 2010 Conservation Office
5 Humpback Chub Translocation Efforts in GRCA: 2010 Update Brian Healy, Emily Omana, and
Melissa Trammell
6 Will Translocations Augment Colorado River HBC
Aggregations?
7 Bright Angel Creek Trout Reduction Project Brian Healy, Emily Omana, and
Melissa Trammell
8 An Overview of Humpback Mark-Recapture Trips in the Little Arizona Fish and Wildlife
Colorado River During 2010 Conservation Office
9 Little Colorado river Lower 1200 m Monitoring 1987-2010 Brian C. Clark
10 | BIO 4.M2. Monitoring Lees Ferry Fishes Luke Avery
11 | Grand Canyon Fish Community Monitoring Aaron J. Bunch
12 | Progress on Processing 2009 High-Resolution Airborne Imagery | Philip A. Davis and Laura E.
Cagney
13 | Data Acquisition and Management Systems (DAMS) Glenn Bennett
14 | GIS Support for Integrated Analysis and Projects USGS
15 | A Prospectus to Evaluate Tradeoff and Decision Support AMP Science Advisors

Methods for GCDAMP
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 GCMRC
Logistics and Permj
Progra

What We Do

Rain (snow) or shine the show must go on

Planning

Permitting

Scheduling

21 River Trips in 2010
Lees Ferry Trout Research
Diamond Creek & LF AQFB
sampling

Rim Support

LCR Helicopter Support
Food packing

Shuttle Drives/Vehicles
Fix broken equipment and
fix it again

River Trip Cost
How do we spend logistics funding?

2010 Project Support

Aguatic Foodbase
Nearshore Ecology
Monitoring Lees Ferry Fish d
Mainstem Fishes St L -,
Integrated Quality of Water Monitoring — F ] ‘
% skittle Colorado river Humpback Chub Monitosihg andl s
" Translocationg,, .. '3 Iy .

- i
Cultural Resear pment ‘of'Core Mohi%
y

Survey ol Network 4
Ki mbersnail Monitorifigij

Campsite/Sandbar Area Monitoring :
Nonnative Fish Monitoring-Multigear S‘ling Pilot
Tribal River Trip Support

Our Partners

USGS/GCMRC Scientists and staff
Grand Canyon National Park

AMP Tribal Participants

Federal and State Cooperators
University Cooperators

HSS: Boat Operators

Volunteers

VIP’s

GCY: Youth Volunteers

ice #
cipating on a river
partners in the
ing of the cultural, -
Grand Canyon.
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Since 2004 GCY has been an informal cooperative partner with the Grand Canyon
Monitoring and Research Center. Through this partnership, youth have a
successful history of working collaboratively with GCMRC scientists to collect field

data for multiple projects included in the GCDAMP annual work plan, some
examples include:

Date:1/19 DRAFT DO NOT CITE. 2 2
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Colton Finch, Mike Daodrill, and-Brandon Gerig

_, Matt Lauretta and Todd Hayden
l- — (Students and post-doc needing work)
EConEC N —

Little Colorado River
y |Boulders =——
W Coyote ~—— 4

Mark-Recapture Sampling
Framework (four trips annually)

Date:1/19 DRAFT DO NOT CITE. 3

Nearshore ecology project (NSE)

> We designed the NSE > Fill key data gaps in

project to assess fish native fish ecology
population responses « Timing of immigration
to fall steady flow from LCR to mainstem
experiment « Residency in LCR &
« Direct response mainstem

metrics: fish growth,

survival, abundance

« Indirect responses:
habitat use ,
movement, selection

Nearshore Ecology Study

*Habitat use and selection of fish Predation rates (habitat and flow)
«Capture probability by habitat type  «Survival
«Abundance of all fish species *GROWTH

Colerade River Discharga (2008 data)

September and October

Cublc feat per second

MNormal Dam aperation — Steady Flow Experiment

NSE HBC size structure

1/19/2011
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Key NSE Finding 1

> NSE project catches small native fish

« Smaller fish collected via EF than hoopnets
(key size difference fish < 50-mm TL)

« NSE electrofishing is much slower (8 sec/m)
than other electrofishing efforts (1.2 sec/m)

« Targets shoreline habitats
» Larger fish may avoid NSE electrofishing

NSE HBC preliminary
abundance estimates

Date:1/19 DRAFT DO NOT CITE. 4 2
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Estmatod Abundance of Humpback Chut (<100 mm TL)

= STE1
* SE 2
 SITE 3

Estimated Abundance of Humpback Chub (~100-200 mm TL)
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Key NSE Finding 2

> NSE project can estimate abundance of
small fish

» Across both years we have been able to
estimate abundance of small HBC

o 40-100 mm TL fish from VIE marks

» 100+mm TL fish from PIT tags

« Smaller size/younger age than ASMR
> No obvious chances in abundance

occurring during flow experiment

NSE HBC preliminary
survival estimates

Annual survival (not M) Tagged cohorts persist through time

Date:1/19 DRAFT DO NOT CITE.
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NSE HBC preliminary
growth estimates

Study Site Water Temperatures
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COR vs LCR Growth - Bootstrapped x 1000

" LCR Fall, N=55
COR Summer, N=50
® COR Fall, N=101

LCR Summer, N=21
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Colorade River Growth - Bootstrapped x 1000

Jul-Aug, N=101
8 Sep-Oct, N=50

00

=)
T
0 1 2 03 i i
Dty Growth Rt {miri)
Little Colorado River Growth - Bootstrapped x 1000
Jul-Aug(ish), N=22
g = Sep-Oct, N=55
o
=
=)

Dty Growth Rt {miri)

Counterintuitive Result

> Fish growth rate actually declined during fall
(steady flows) from summer (fluctuating flow)

> Colorado River, dL/dt 0.13 £=)0.08 mm/d

> Little Colorado River, 0.21 £5>0.02 mm/d




Draft data subject to revision. DAY 2 OF 2.
TWG review document, DO NOT CITE, reproduce, or distribute.

More clues on growth and
movement from otoliths....

Dr. Todd Hayden, SUNY-ESF

What's going on?

USES B9482380 LITTLE COLORADD RIVER ABY WOUTH MR DESERT VIEM, RZ

i

Dizcharge, cubic feet per second

188
dun 18 Jul 83 Jul 17 Jul 31 fug 14 Rug 28 Sep 11 Sep 25 Oct @9
2018 2819 2018 2018 2018 2010 2018 2018 26818

Provisional Data Subject to Revision ———

£ Median daily statistic (7 yesrs) # Heasured discharge
~ Dpischarge

Scass cosasrs od g 0f, Geclogical

Steady flow not so steady...

USES B9482300 LITTLE COLORADD RIVER ABY WOUTH MR DESERT VIEM, RZ

Dizcharge, cubic feet per second
-

o

Provisional Data Subject te Revision ==e=

£ Median daily statistic (7 years) # Measured discharge
~ Discharge

Scass cosasrs od g 0f, Geclogical

What NSE does really well...

> Direct estimates of juvenile native fish
abundance, growth, and survival

« At earlier age than ASMR estimates
Improved age-at-first-capture estimates via otoliths + ASMR

« Could become part of core monitoring program to assess

juvenile fish population responses to experiments

> Habitat use information
« Limited to our small study reach
« Working to link with physical science program
> Surprises from Todd and Karin
« Growth, movement patterns, timing of outmigration from LCR

Date:1/19 DRAFT DO NOT CITE.

Is there a native fish response
to current flow experiment?

> Not likely at the current flow contrast level
« Bigger hammer — increase the magnitude of change

> Switching time periods of flow experiment?
« Maximized insolation rates would occur in June/July

« Fewer tributary inputs?

> What next?
« Steady flows planned in 2011 and 2012
« NSE project field work planned in 2011 only
« Is the flow experiment still the primary question of interest?

1/19/2011
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NSE Research Questions

“The primary goal of this project is to understand how river flow,
through its interaction with physical habitat structure, influences the
survival rates of juvenile native and non-native fishes in the
Colorado River in Grand Canyon. Nine research questions related to
N this goal have been identified in the RFP (RFP pages 27-28). (Pine
Why can't | et al. 2008)"
retire like
John Hamill?
Two fundamental research questions

(RQ1) Do steadier flows during summer and/or fall increase survival
rates of juvenile native and non-native fish?

(RQ2) To what extent does physical habitat structure (e.g., sand
bars and backwaters), in conjunction with flows during these
periods, influence survival rate?

Date:1/19 DRAFT DO NOT CITE. 8 6
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- . Otolith Chemist
Tailing the chub: combining natural i

tags and growth to assess the impacts
of steady flows

*CaCo0,, protein
*No reabsorption
*Sequential growth- Otolith core = larval lifestage

Todd A. Hayden', Karin E. Limburg?, William E. Pine, II12 *Trace elements incorporate into otolith from water-
time, location specific marker (Sr:Ca, Se:Ca, 8'3C )

1State University of New York College of Environmental Science and
Forestry
2Department of Wildlife Ecology and Conservation , Program in
Fisheries and Aquatic Sciences, University of Florida

Photo by K. Limburg

Quantifying Fish growth

Project objectives

Daily increments: Annual increments:

+ Identify natural markers- HBC migration,
movements (LCR, COR)-

+ Otolith based- age/growth of HBC-

+ Link natural markers and growth- impacts
of Glen Canyon steady flow on HBC-

(Photo by Steven Campana)

(ADGF 3 degrees, 24 hrs)

Water chemistry-2009
. . . ~4 campaigns (July-Oct)
PrOJeCt ObJeCtlveS -all major tribs and U/S,

D/S of confluence

+ Identify natural markers- HBC migration,
movements (LCR, COR)-

 Otolith based- age/growth of HBC-

* Link natural markers and growth- impacts
of Glen Canyon steady flow on HBC-

Sr:Ca x 1000 (£ Min, Max)

Date:1/19 DRAFT DO NOT CITE. 9 1
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Water chemistry-2009

~4 campaigns (July-Oct

'palg (July-Oct) &13C water
-all major tribs and U/S,
D/S of confluence
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“Resident” Little Colorado River fish
6% C(Otolith) (+1 SE) 27 mm TL 28 mm TL 25 mm TL
0
£ 2 :
g s
O
o -8
W 10
-12
-14 &
-16
Edge Core  BHS = 14mmTL, collected
T August 26, 2009 in
LCR @ Boulder Camp
HBC, 33mm TL, collected
August 17, 2009 in Mainstem
HBC, 33mm TL, collected August 17, 2009 in Colorado HBC scale Sr:Ca- scale
River = -

Sr:Ca Se:Ca

Sr:Ca

Sr:.Ca

Se:Ca
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Project objectives Project objectives

+ Identify natural markers- HBC migration, + Identify natural markers- HBC migration,
movements (LCR, COR)- Sr:Ca, Se:Ca movements (LCR, COR)- Sr:Ca, Se:Ca
high in MS, 613C low in MS, scales- not high in MS, 613C low in MS
helpful « Otolith based- age/growth of HBC

* Otolith based- age/growth of HBC « Link natural markers and growth- impacts

* Link natural markers and growth- impacts of Glen Canyon steady flow on HBC.
of Glen Canyon steady flow on HBC.

20100713FWSO01 (HBC, 55mm TL, LCR-Rkm 2.0, collected 7-13-2010, 63 days old) 081709COR (HBC, 33mm TL, collected August 17, 2009 in Colorado River (SIMS fish

Daily increments for Otolith 08-17-09COR

Increment width, mi
camnwsG o N

o
3
N
3
8
&
@
8
2
3
-
3

HBC_51- collected 7-20-2009,

HBC 51- collected 7-20-2009, 97mm in LCR (lower 3km) 97mm in LCR (lower 3km)

oo

HBC-51 Edges2 508V ¥800 20um ———

(o2}

N

20 40 60 80 100 120 140
incri nt number

increment width, microns
N
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HBC_51- collected 7-20-2009,
97mm in LCR (lower 3km)

Sr:Ca (~1 mmole:mole

Se:Ca (~3 pmole:mole

HBC_51- collected 7-20-2009,
97mm in LCR (lower 3km)

Sr:Ca (~2mmole:mole)

= Se:Ca (~4umole:mole)

HBC_51- collected 7-20-2009,
97mm in LCR (lower 3km)

Se:Ca (~3pmole:mole)

Date:1/19 DRAFT DO NOT CITE.
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HBC 51- collected 7-20-2009,
97mm in LCR (lower 3km)

o=}

o

increment width, microns
N S~

o

0 20 40 60 80 100 120 140
increment number

HBC_51- collected 7-20-2009,
97mm in LCR (lower 3km)

ikl

0 20 40 60 80 100 120 140
increment number

increment width, microns

HBC 51- collected 7-20-2009, 97mm in LCR (lower 3km)

~April 28, 2009 to ~July 20, 2009 in LCR

~May 1, 2008 to ~June 6, 2008 in LCR

June 7, 2008 to April 27, 2009 in COR
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Project objectives Project objectives

* ldentify natural markers- HBC migration, * |dentify natural markers- HBC migration,
movements (LCR, COR)- Sr:Ca, Se:Ca movements (LCR, COR)- Sr:Ca, Se:Ca
high in MS, 613C low in MS high in MS, 613C low in MS

+ Otolith based- age/growth of HBC- difficult + Otolith based- age/growth of HBC- difficult
to find daily “COR” growth increments, to find daily “COR” growth increments,
LCR clear increments (at least to LCR clear increments (at least to
~100mmTL) ~100mmTL)

* Link natural markers and growth- impacts * Link natural markers and growth- impacts
of Glen Canyon steady flow on HBC. of Glen Canyon steady flow on HBC.

HBC 104, 63mm, collected 10-24-2009 in COR

HBC 104, 63mm, collected 10-24-2009 in COR (steady flow)

HBC 104, 63mm, collected 10-24-2009 in COR

Sr:Ca

1st capture- Sep{(.
margin (COR-high Sr:Ca) 2nd capture- Oct; 2009 L

-__\_____\- Core- (LCR- low Sr:Ca)

margin (COR-high Se:Ca))

Core- (LCR- low Se:Ca)

Date:1/19 DRAFT DO NOT CITE. 13



Draft data subject to revision. DAY 2 OF 2.
TWG review document, DO NOT CITE, reproduce, or distribute. 1/19/2011

20101026EF04- collected COR-10-26-2010 (steady flow) P roj ect 0 bj ecti ves

* |dentify natural markers- HBC migration,
movements (LCR, COR)- Sr:Ca, Se:Ca high in
MS, 613C low in MS

» Otolith based- age/growth of HBC- difficult to
find daily “COR” growth increments, LCR clear
increments (at least to ~100mmTL)

» Link natural markers and growth- impacts of
Glen Canyon steady flow on HBC.- No drastic

Daily increment width,
microns

0 50 100 150

change in growth during steady flow. (NEED TO
Increment number LOOK AT MORE FISH TO CONFIRM!)
Acknowledgements:
Individuals: Agencies:
Colton Finch USGS- GCMRC
Brandon Gerig USFWS
Michael Dodrill NPS
Mike Yard BOR
Darren Dale AZGF

Analytical:
CHESS
WHOI-NENIMF

Synchroton X-ray fluorescence

SI M S (secondary ion mass spectroscopy)

o
o

Secondary ions
o0

00009 OOr::
000006,,00000000 ,
0000009 89000000
00000 05°0000000

otoitp_SBC

— Filter
XFlash

Date:1/19 DRAFT DO NOT CITE. 14 6
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An Overview of Humpback Chub
Translocations and Chute Falls
Monitoring During 2010

Arizona Fish and Wildlife Conservation Office
Flagstaff, AZ

Humpback Chub Collections

and Dispersal

Chute Falls DNFHTC Shinumo Havasu Total

2003 283 283
2004 300 300
2005 567 567
2008 299 300 200 799
2009 194 200 300 694
2010 109 185 300 300 " 894

Totals 1,752 685 800 300 3,537

Shinumo Creek since 2008

~800 age-0 fish

Date:1/19 DRAFT DO NOT CITE.

1/19/2011

Objectives

= Collect humpback chub for translocation to
Chute Falls, Dexter, Shinumo, and Havasu
creeks.

BIO 2.M3.11-12 Monitor and obtain closed mark-
recapture population estimates of humpback
chub in the upper Little Colorado River (13.6 to
~18 km).

Estimate what percentage of wild humpback
chub are being cropped for translocation
purposes.

Dexter since 2008
~685 age-0 fish

Havasu Creek — 2011 (300 fish)
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Chute Falls since 2003
~1,752 mixed _age-o | age-1 fish

T,

Monitoring the Chute Falls
_Reaches

Abundances of Humpback Chub
2 200 mm above and below
Chute Falls

o A———
= —A N\

5 S\

Abundance estimate

M08 207 208 1] a0

Year

+— Above Chule Falls & Below Chule Fallz

Date:1/19 DRAFT DO NOT CITE.
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Humpback Chub Cropped in
2010 for Translocations

Number of Fish

I

Age-1(~14%)

Age-0 (~10%)
Age Class Cropped

Little Colorado River

= 1

LowerReach — »

Chute Falls —  /J,

Upper Reach

A5

N

Mean Daily Discharge (cfs)

Spring 2010 Hydrograph for
Little Colorado River

1/19/2011

6472010 3
612010
B/18/2010

6252010

43002010 § S
BZE2010 5

47202010
482010
41602010 :

42302010

542010
SE21/2010




Draft data subject to revision. DAY 2 OF 2.
TWG review document, DO NOT CITE, reproduce, or distribute. 1/19/2011

Displacement of Humpback Chub
Downriver between Monitoring in

Chute Falls Findings

2009 and 2010

Growth of HBC translocated to above Chute has been
250 very high.

200

1- year survivorship of HBC from the 2008 Chute Falls

150 translocation was very high (~89%).

Number of Fish

100

1- year survivorship of the 2009 cohort was likely
considerably lower (possibly ~29% based on 11 recaps

of 194 fish and p of 0.195).
o : . , I J | J .

11.3 115 117 119 121 123 125 127 129 131 133 135

Chute Falls has much potential as a wild grow out
facility.

River Kilometer

= 2010 ®=2009

. . Successful Humpback Chub
B'g Habitat Survival, Growth and Recruitment

Date:1/19 DRAFT DO NOT CITE. 17 3
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National Park Service
U.S. Department of the Interior

Grand Canyon National Park

Humpback Chub Translocation
Efforts in GRCA: 2010 Update

Brian D. Healy, Emily C. Omana, Melissa Trammell
National Park Service

Jonathan Spurgeon, Craig Paukert, Joanna Whittier
University of Missouri, USGS Cooperative

David Speas
Bureau of Reclamation

Pamela J. Sponholtz
U.S. Fish and Wildlife Service
EXPERIENCE YOUR AMERICA

George Andjreko, AZ Game & Fish
EXPERIENCE YOUR AMERICA

Success of Tributary Translocations?

Evaluation In progress:
Factors influencing survival

Today:
WillFHumpback Chub remainin Shinumo Creek?
Assess/Investigate Factors influencing emigration

Population-Estimates

Growth of translocated HBC compared to the Little
Colerado River

EXPERIENCE YOUR AMERICA

Date:1/19 DRAFT DO NOT CITE.
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Cooperators
*Funded by Reclamation and NPS

UtahState

Uniwv sSity

*Volunteers

EXPERIENCE YOUR AMERICA

- Wiranslocation Goals
L L=

Ultimate Goals:
Restore Native Fish Populations, including humpback chub, to
the Extent Feasible »

> Increased Growth (escape predation)
B Augment Colorado River Aggregations

EXPERIENCE YOUR AMERICA

Little Colorado River

EXPERIENCE YOUR AMERICA

1/19/2011
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Hatchery Treatments _ Non-native fish control

Improve Survival of Translocated Humpback Chub
Electrofishing and Angling

Parasite/disease
Treatment

Flow Training
Pit Tagging
Weight/length

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

PIT Tag Antenna System

Translocation Site |

PIT Tag Antenna
and
Gage Site

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

\p
N

aadie

| st -.'-: ."
By
. e
w ‘
%02 in June 2009

300 in June 2010 "‘FH%_..

EXPERIENCE YOUR AMERICA Melissa Trammell/NPS EXPERIENCE YOUR AMERICA
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Results-— Will HBC Remain in Results-— Will HBC Remain in
Shinumo? Shinumo?

Humpback Chub Outmigration and Pop. Estimates June 23, 2010 - September 11, 2010

June 15, 2009 - June 23, 2010
02009 HBC
W 2010 HBC
‘Total Ou

2009 HBC: 157 (!
2010 HBC: 95

151 left after 1 year
(50%)

n JIlIt:J Il“ 11 II”!H-CI’IIII :d

No: of Fish Detected
No: of Fish'Detected

10/15/09
12/15/09

]
o1

e

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

PIT Tag Antenna Results - Emigration PIT Tag Antenna Results - Emigration

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

PIT Tag Antenna Results - Summary Mark-recapture Population Estimates

About 250 of 602 (42%) have left (Nov. 2010) June and September, 2010
Largest pulses of outmigration occurred: 2-pass Mark-recapture (all natives)

L¢ 1 deys st ilease [ Sweammean
Prior to spring runoff (prior to 2010 translocation) n
Movements occurred primarily at night |Day 1 (PASS 1) |SetNets |SetNets | | |
Emigration was not correlated "
with: 7" sl Dayseassn| | [Mak [Mak |
Temperatire (p=056) - T i 4 Day 4(PASS ) [SeiNets [setNets | |

Larger Fish = more |Ike| - & Day 6 (PASS 2) rk/ ark/
il - i Y al
-- lecap) Lecap)

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA
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Results: 2010 Post-Translocation

£~

Monitoring

June and September

Unique Re-captures
= 49 of 2009 class
= 68 of 2010 class

EXPERIENCE YOUR AMERICA

Growth

Translocated HBC (Age-1+) vs. Little Colorado

200 - i

180 -
160 -
140 - ——ICR

—-— +
120 - 2009 Agel-

Total Length (mm)

—*—2010 Agel+

EXPERIENCE YOUR AMERICA

Translocated HBC (Age-1+) vs. Little Colorado

200 - é

180 -
160 -

140 - — LR

—8—2009 Agel+

Total Length (mm)

120 -
—%—2010 Agel+

EXPERIENCE YOUR AMERICA

Date:1/19 DRAFT DO NOT CITE.
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Shinumo - 2010 Population Estimates -
Humpback chub

Pop. estimate

EXPERIENCE YOUR AMERICA

Water Temperature — 1 year

Sampling Trips

w
g
=}
=
5
H

7/15/09
8/15/09
9/15/09
10/15/09 1
11/15/09 1
12/15/09
1/15/10
2/15/10 1
3/15/10
4/15/10
5/15/10

EXPERIENCE YOUR AMERICA

200 - Translocated HBC (Age-2+) vs. Little Colorado

190 -

180 -

170 -

160 -

150 -

140 -

130 -

120 - —A— 2009 Age2+

——ICR

Total Length (mm)

110 - —%— 2010 Age2+
100 -

90 -
80

February
March

EXPERIENCE YOUR AMERICA

1/19/2011
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Will Translocations Augment Colorado

70% of HBC captures in the Shinum W
(RM108) ~ . h
25 unique fish™ T
1 at Randy’s Rock (RM 128)
-.Al‘-'uk‘m

e 1L
» 'ﬁ.iw:ﬁﬁiﬁ--
Recaptured fish grew up to 101 mm since release in 2009

Data Provided by USGS/GCMRC/USFWS-Thanks to Bill P. and Randy V.

EXPERIENCE YOUR AMERICA

Next Steps — Shinumo Creek

Population Monitoring:
June and September,
2011
Survival Estimate:

= Cormack Jolly-Seber
Model

= Encounter History

Food Web and Native/NNF
Overlap in resource use
Piscivory

= (Stomachs and Stable
Isotope analysis)

\4

EXPERIENCE YOUR AMERICA

Havasu Creek Baseline Survey —
February 2010

Rainbow
Trout
4%

Bluehead
Sucker

29% Speckled

Dace
47%

EXPERIENCE YOUR AMERICA

Date:1/19 DRAFT DO NOT CITE.

22

Next Steps — Shinumo Creek

Collected 600 HBC-LCR
Nov. 2010

Bubbling Ponds Native Fish

Facility — Rearing HBC F“'J
(g

Shinumo Creek
Translocation 1!

June 2011 (300 fish)

Continue NNF Fish Control

EXPERIENCE YOUR AMERICA

Havasu Creek 2011

Most likely to support a 2" population
Possibly fewer nonnative predators

Next Steps — Havasu Creek

Havasu Creek

Develop Translocation Plan
- Late winter/Spring
Baseline Sampling Il -May
2011

= Below Beaver Falls

= Baseline Fish Survey

= Water quality

= Non-native fish

= Food base

Translocation 2011 at end
of Baseline Trip

EXPERIENCE YOUR AMERICA

1/19/2011
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National Park Service

U.S. Department of the Interior CO (6] p er at ors
*Funded by Reclamation and NPS

Grand Canyon National Park e

Bright Angel Creek Trout Reduction
Project
Grand Canyon National Park

Brian D. Healy, Emily C. Omana, Melissa Trammell
National Park Service

David Speas
Bureau of Reclamation

Pamela J. Sponholtz

U.S. Fish and Wildlife Service
*Volunteers

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

Project Background

Bright Angel Creek: N Speas 2003
Major source of

Brown Trout to

Grand Canyon

Rainbow trout introduced 1920’s and 1930’s
L ey

NPS Exotic Species Management : Actions: Remove Brown and Raifibew" Ire

“..remove, when possible, or otherwise contain individuals or 1. Install'andtoperate a weir (fish trap)
populations of these species that have already become Nt Ak
established in parks.” NPS Management Policies 2006 2. Electro-fishing for monitoring and remoyal

EXPERIENCE YOUR AMERICA

Project Background ( Winter 2010-2011 Activities

2003 - Feasibility Study Electro-fishing/Mechanical
Removal — October (3 days)

2006 — EA Completed
Weir installation — October
26 (Planned removal

2006-2007: February.4)

Weir Installed

Fall and Spring electro-
fishing

Only Brown Trout
Removed

Electro-fishing planned
January 24 — February 4

Qutreach:
2010 — Continued Tribal Recording all visitor

Consultation — Nonnative interactions '
Control < Outreach materials

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA
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Weir Design

EXPERIENCE YOUR AMERICA

Beneficial Use

Weir: 194 Trout
Consumed

Electro-fishing: 103 Trou
consumed

Brown Trout 2010

Brown Trout Length Frequency

v ©
N =104

Average size = 382

Total Length (mm)

Joe Tomelleri Fish Art
EXPERIENCE YOUR AMERICA

Date:1/19 DRAFT DO NOT CITE.
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Methods

Checked Morning and Evening
Water temperatures
Fish:
Length
Weight
Spawning Condition S8
# eggs St
Tags
Stomach Contents

EXPERIENCE YOUR AMERICA

Weir Results — through January 10

Captured/removed:
104 Brown Trout (70% ripe, 62% female)
90 Rainbow Trout (72% ripe, 37% female)

Male/Female Weir Captures

Eggs: Brown trout= 66,300, Rainbow trout = 38,800

EXPERIENCE YOUR AMERICA

Length = 605 mm

EXPERIENCE YOUR AMERICA

1/19/2011
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Rainbow Trout 20
Rainbow Trout Length Frequency

e

N=90

No. Fish

Average size = 362

o o
o
<
Total Length (mm)

Length: 529

Joe Tomelleri Fish Art

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

Results — Weir Captures (BNT)

BAC Brown Trout Capture 10/27-1/10

SRR

Morning Water
Temperature (C)

onvs O ®

12/5/20
12/8/20

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA

Results — Weir Captures (RBT)

Daysat [Tagged [Initial
Tag Number Large [(RM) |Length

3D9.1C2D17D301 9 582
BAC Rainbow Trout Capture 10/27-1/7 ww 582

m— RBT n=90 | usesaoat6 [ 2 ]
USGS13283 | 3/30/2009] 590
—4—H20temp C} 14 USGS20011 ? 2
1 12

3D9.1BFLCDAEDE | 5/21/2005| 2018

3D9.1C2D8F0483 2
2551 9/20/2007
7

No. Fish

| 3D9.1BF1D12101
[3D9.1C2D3D9D7D 2
USGS12706 ?

Morning Water
Temperature (C)

1
1
8
6
4
2

0

0
0

10/27/20°
10/30/20

EXPERIENCE YOUR AMERICA EXPERIENCE YOUR AMERICA
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“Electro-fishing -.October
N &l I -
Sampled = 600 metdrs over 3 days v
Removed (nonnative fish): ~
104 Rainbow trout (93% removal efficiency)
125.Brown trout (96% removal ef&lency)
§ample%(natlve fish)¥ -~
"4 bluehead suckers (<1% of catch)
1046 speckled dace ";

EXPERIENCE YOUR AMERICA

ing sampling/removal January 24 —
uary 4
Remove weir February 4th

N6 i

Phantom Ranch Boat Beach, circa 1911

EXPERIENCE YOUR AMERICA
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An Overview of Humpback Mark-

Recapture Trips in the Little
Colorado River During 2010

By
Arizona Fish and Wildlife Conservation Office
Flagstaff, AZ

Methods: Closed Mark-
Recapture Using Hoopnets

-".

Spring HBC 100 — 149 mm

N SE 95% Cls

m 2009 4,328 729 2,899 5,757

= 2010 762 127 514

1,011

Date:1/19 DRAFT DO NOT CITE. 27

Abundance estimate

1/19/2011

Objectives

= BIO 2.R1.10 and BIO 2.M1.11,12 Obtain spring
and fall closed mark-recapture population
estimates of humpback chub 2100 mm in the
LCR (0 to 13.6 km).

= Obtain fall population estimate of HBC <100 mm
through use of VIE tagging.

= SSQ 1-1 and 1-2

Spring HBC 2 100 mm

N SE 95% Cls

= 2009 12,007 947 10,151 13,864

= 2010 8,908 534 7,862 9,953

Spring Abundance of Humpback
Chub 2 150 mm and 2 200 mm

Spring
10,000

£000
6000

4000

f:'.{'.':

8
np

=1

Aonl 92
May g2
Jure 52

May 1

i ——
\ I
i |
April/May05 n—d-«llv—c
i ]
e
Ve

Apnlihay 04
ApriliMay 08

ApriliMay02
Apnl/May02
May/June 10

Apnl

—a— =150 mm TL

:
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Spring Abundance of Humpback

Chub from 150 to 199 mm from Fall HBC 2 100 mm

2001 to 2010

Annual Spring Abundance Estimates of Humpback Chub 150-199 mm N SE 95% CIS
§ I = 2009 5470 581 4332 6,608
B 200
i o !
f =2010 3,887 258 3,371 4,383
= 500

g8 8 8 8 &8 8 8 8 &

Fall HBC 100 — 149 mm

Fall Abundance of Humpback Chub
2 150 mm and 2 200 mm

N = 95% Cls i ol
8,000
22009 1511 167 1,185 1,838 —y

Abundance estimate

2000 L] 14\ ,_*—Ln,i/.!\': ~ M

= 2010 384 76 230 528

——r—
53888838 2
82§382:2228¢88¢8¢8323¢3¢8
333883333373

—a— =150 mm TL —m—>=700 mm TL

Fall Visible Implant Mark-
Recapture Efforts

Comparison of spring and fall
adult HBC 2 200 mm

Comparison of HBC >=200 mm in LCR during spring and fall
8.000
7.000
6,000 4
£ 5000 {
E
& 4000
s 3000 |
o 3 { -
g I 2
g 2,000 4 ! :
2 1000 { l . h T _ i
200 2002 2003 2004 2005 2006 2007 2008 2000 2010
Year
W 5pring HBC == 200
® Fall HEC == 200 mm
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HBC Conclusions

Fall HBC 42-99 mm (VIE Studies) Spring and Fall Mark-Recapture

N SE 95% Cls

Spring LCR abundances of HBC 2150 mm and 2200 have continued
to steadily increase since 2006.

Fall LCR abundances of HBC 2150 mm beginning to decline since
= 2010 6’882 926 5’067 8’698 2008, but HBC 2200 mm appear to be holding steady.

A relatively small cohort of age-0 HBC in fall 2009 resulted in low

= Marked 380 abundances of age-1 HBC (?00—149 mm) in spring and fall 2010.

R By comparing spring to fall adult abundances, there appears to be a
u Exammed 81 2 significant increase in the migratory portion of the adult population
since 2008.
= Recaps 44
First successful river-wide abundance estimate of age-0 humpback
chub was obtained. Useful for translocations and HFE.

Thank-You
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Little Colorado River Lower 1200 m
Monitoring 1&7-2010

i i f ‘
= 3 KIlB et ers
Grand Cany\:n Monltonng ard Ressarch Center LA GCMRC GOVJ -

BIO 2.R2. Little Colorado River Humpback Chub Monitoring in the
Lower 1,200m:

Introduction/Background

SA 1. What are the most limiting factors to successful HBC adult

> Annual standardized AGFD Little Colorado River (LCR) Lower recruitment in the mainstem: spawning success, predation on YoY and
1200m spring (April/May) hoop net monitoring began in 1987. juveniles, habitat (water, temperature), pathogens, adult maturation, food

availability, competition?

» The LCR is the primary sp ing site for the end. ed
humpback chub (HBC). Other native species spawn in the LCR
such as ﬂannelmouth sucker (FMS), bluehead sucker (BHS) and

kled dace. N pecies such as black bullhead (BBH), OBJECTIVES

channel catfish (CCF), common carp and fathead minnow also
spawn in the LCR.

> Asses population status and trends (CMIN 2.1.2.)

» Catch Per Unit Effort (CPUE) indices are useful as |ndependent
lidation for Age Str d Mark-R (ASMR) | 1
models of HBC.

» Determine catch-per-unit-effort [fish/hour] (CMIN 2.1.2.)

> Determine species composition of catch

» This project is one of the most consistent, standardized long-term
monitoring projects in Grand Canyon, with the exception of 2000-
2001.

» Determine size and length frequency distributions (CMIN 2.1.2.)

Species Composition B Nonnative . gl
P! P . 2010 Species Count Catch
W Native
Bluehead sucker (BHS) 83 3.96
Flannelmouth sucker (FMS) 671 31.98
Humpback chub (HBC) 315 15.01
Speckled dace (SPD) 997 47.52
Total Native 2066 98.5
5
2
3 Black bullhead (BBH) 0 0.00
; Channel catfish (CCF) 12 0.57
Common carp (CRP) 1 0.05
Fathead minnow (FHM) 13 0.62
Plains killifish (PKF) 5 0.24
Rainbow trout (RBT) 1 0.05
Red shiner (RSH) 0 0.00
E38g:E3a3s8588888885¢828¢ iTotallNon:native 32 L
2222233233232 2333R3R]IRKRKRR
Year Total 2098 100.0

Date:1/19 DRAFT DO NOT CITE. 30 1



Draft data subject to revision. DAY 2 OF 2.

1/19/2011

TWG review document, DO NOT CITE, reproduce, or distribute.

Catch/Hour of HBC >= 200 mm TL in LCR

Year

Catch/Hour of HBC <150 mm TL in LCR

1102

8

%
N\

iy

WP
1

- 0T0Z
- 6002
- 8002
F L002
9002
- §002
r ¥002
- €002
- 2002
r 1002
- 0002
- 666T
- 866T
F L66T
- 966T
- S66T
- ¥66T
- €66T
- 266T
r T66T
- 066T
- 686T
I 886T
- 1861
986T

0.22

0.20

©
=
o

,
© T N O ® © ¥ o
4 9 9 9 9 9 9 9
S 5 6 6 8 o o o

1D %G6 pue Jnoy sad yored

0.00

Year

Catch/Hour of BHS >= 150 mm TL in LCR

1102

r 0T0Z
r 6002
F 8002
r L00Z
r 9002
r G00Z
r ¥00Z
r €002
r 2002
r 1002
r 0002
r 666T
r 8661
r L66T
r 9661
r G66T
r v66T
r €661
r 2661
r 166T
r 066T
r 686T
r 886T
r 86T

10 %56 Pue unoy sad yored

- 986T

Year

< L2
) Q
N ]
GO &
_6 8
N o
2 &
~
£ S rs
£ &
o © =
]
3 w g 8
8
N o L 8
Q Ll &
5]
I ﬁ‘m
S
&
o
& re
&
o
o3
&
T T T
2 1=} o ) o
< 8 & S
yd3ed OgH [ejoL 30 %
O
o
F o
<
o
o
<
o
F o
™
S ~
™ £
o E
o 2 s
I [ o)
N £
=] [}
S o I
~ o ©
N o
=
o
F 0
=1
o
F S
_|>||_M1
[ o
rs)
T T T T T (=}
Jte} o n o n o (=}
@ & & & = B
unod

Catch/Hour of FMS >= 150 mm TL in LCR

1102
r 0T0C
r 6002
r 8002
r L002
9002
r §002
r ¥002
r €002
r 2002
r T00Z
r 0002
r 666T
r 866T
r L66T
r 966T
r S66T
r v66T
 €66T
r 266T
r T66T
r 066T
r 686T
r 8861
r 86T

0.06
.04
02

12 %G6 pue Inoy Jad yared

0.00 +

- 986T

Year

31

1/19 DRAFT DO NOT CITE.

Date



Draft data subject to revision. DAY 2 OF 2.
TWG review document, DO NOT CITE, reproduce, or distribute.

Catch per hour and 95% CI

Catch/Hour of SPD in LCR

o
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e
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2002
2003
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2008 4

2010 +

2009
2011
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Catch/Hour of black bullhead catfish

CatchiHour of channel catfish

2003 N=3

Conclusions

*Catch/Hour of HBC 2 200 mm was similar to early 1990’s catch
rates [CMIN2.1.2.].

*Relative abundance of Flannelmouth sucker continues to remain
above historic observations.

Total catch of nonnative species remains low (< 5%).

*Relative abundance of commonly captured nonnative species
tends to vary annually.

*Trends in LCR lower 1200 m adult HBC (2 200 mm) are similar to

trends in Age Structured Mark Recapture abundance estimates
for adult HBC.
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BIO 4.M2. Monitoring Lees Ferry Fishes

Luke Avery
Arizona Game and Fish Department
Research Branch

Sampling

Relative abundance

« 41.2
— Determine annual proportional stock density of
rainbow trout in the Lees Ferry reach.
+ 414

— Determine annual growth rate, relative condition (Kn),
and relative weight of rainbow trout in the Lees Ferry
reach.

Date:1/19 DRAFT DO NOT CITE. 33 1
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Relative abundance/Size structure Angler creel survey

Angler creel survey

+ 4141

— Determine annual population estimates for rainbow
trout in the Lees Ferry reach.

* 414

— Determine annual growth rate, relative condition (Kn),
and relative weight of rainbow trout in the Lees Ferry
reach.

Proportional Stock Density (PSD) ' Size structure

Date:1/19 DRAFT DO NOT CITE. 34 2
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: Relative abundance/Size structure
Size structure

PSD Alternatives PSD Alternatives

PSD Alternatives PSD Alternatives
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Growth rate
« 411

— Determine annual population estimates for rainbow
trout in the Lees Ferry reach.
+ 41.2

— Determine annual proportional stock density of
rainbow trout in the Lees Ferry reach.

von-Bertalanffy estimated length at age

—+—1990-1899 Wang Floy tag
(K=0.46, Linf=46)

~8-2000-2006 Wang pitag
(K=0.57, Linf=355)

Relative condition

Relative condition

Relative condition

Relative condition
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: o Conclusions
Relative condition

Last year it was concluded that fall steady flows aided in YOY
and juvenile survival. It now looks as though the spring HFE
and it’s impact on the foodbase had more to do with that and
the effects are deminishing.

Recruitment of 2008 cohort into young adult population. Not
so much with the 2009 cohort.

Numbers of small fish remain high while numbers of large fish
continue to decline.

First detected in June 2007
No detections since

2009 PEP recommendations : Recommendation 1

CV RBT in fixed and random sites combined

Number of samples

Recommendation 1 - - Recommendation 1

% yearly detectable change in fixed and random sites combined

— Spring serves as decent indicator of adult population
— Fall is best opportunity to detect WD and cohort strength

Date:1/19 DRAFT DO NOT CITE. 37 5
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2010 n=2253
B
2001-2009 k]
&
@
s
2
£
£ z
°©
3
3
o
=
2
i
s
=
H
E April 2010 =849 October 2010
z
= 200
B
5
REY
5
200 250 300 s
E 100
Total Length 2
(10 mm Increments) 50
0 s 00 15 20 250 30 %0 400 450 50 0 s 0 150 20 20 N0 0 40 450 50
Totallength TotalLength

Relative abundance - | Relative abundance/Size structure

Recommendation 2

— Carp pond/Slough

200 2001 202 ;o3 o0 0 206 2007 208
Year

— Springs
20012000 — Base of the GCD

RBT Catch Rato
(Fish por Minute)
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CRP Length Frequency
All Gear Types

E
g
:51
i
s
21
E
2

Total Length-10 mm Increments
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Recommendation 3 RTELLS

RTELLS Foodbase
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Relative abundance/Size structure PSD Alternatives

PSD Alternatives

Date:1/19 DRAFT DO NOT CITE. 41 9



Draft data subject to revision. DAY 2 OF 2.

TWG review document, DO NOT CITE, reproduce, or distribute.

Background

Non-native salmonids (i.e., rainbow and brown trout)
have increased in abundance since early 1990's

L |

Salmonids may limit recruitment of native fishes
(Minckley 1991; Marsh and Douglas 1997; U.S. Department of Interior 2002)

|

GCMRC Protocol Evaluation Program advocated
long-term monitoring of non-native fish species

Mainstem fish
ﬁ community monitoring

Photo: Rogers 2005

/ ] prL 152
' River stratified into 13 geomorphic suti—_
-reaches between Lake Powell and Lake Miad
e Sim

Date:1/19 DRAFT DO NOT CITE.

SSQ

* SSQ 1-1. To what extent are adult populations of native
fish controlled by production of young fish from
tributaries, spawning and incubation in the mainstem,
survival of young-of-year and juvenile stages in the
mainstem, or by changes in growth and maturation in the
adult population as influenced by mainstem conditions?

2010 Objectives

= Describe trends in nonnative salmonid and carp, and
native catastomid catch-per-unit-effort (CPUE; fish/hr)
and distribution from 2000 — 2010.

= Measure changes in fish CPUE near the confluence of
the Little Colorado River.

Methods: Electrofishing

* Two trips conducted in Spring (April- May)

+ Randomized site selection within study reaches

* Single-pass shoreline electrofishing at night (2 boats)

* ~900 transects (1 transect = ~300 sec. shock time)

+ Data attained: Species ID, TL (all species) & FL (natives only;
mm), Wt (g), and tag returns (i.e., Floy, PIT, and/or fin-clips)

Goal: Gather information on any fish
we can get our hands on!

Non-native monitoring targets:

PR

Also, rare and elusive species (e.g., centrarchids)

Native monitoring targets:
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Methods: Tagging

PIT Tags:

* Brown trout > 149 mm TL

* Most native species > 149 mm TL
* Humpback chub >99 mm TL

Eloy Tags:
« Rainbow trout >199 mm TL
+ Common carp >199 mm TL

Ein-clip:

« Brown trout (adipose fin)

* Rainbow (left pelvic)

* Common carp (dorsal spine)

Rainbow trout

Mean CPUE (fish/hr)

8 350
2010
300 N =208
0 { } 250
£ 200
0 { ) H
8150
2 k) 3 { 100
13 50
s
o 0 4l
2000 2002 2004 2006 2008 2010 0 100 20 30 400 500 600

Year

Total length (mm)

Brown trout

Mean CPUE (fishihr)

1 2
2000
16 N=223
14 20
2
s
0 £
s } 3
0
. P i
4 EE 5
2 :
. . SLm g
w0 2z s e | 206 2010 o w20 w0 a0 om0 oo

Year

Total length (mm)
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2010 Objectives

= Describe trends in nonnative salmonid and carp, and
native catastomid catch-per-unit-effort (CPUE; fish/hr)
and distribution from 2000 — 2010.

Rainbow trout

500

2000-2010 2010
a0
£
2 200
&
. "
100 .
B 3
o i PV SIS |
0 50 100 10 200 2% 300 0 50 00 150 200 250 30
River Mile River Mile
180
2000-2010 2010
140
120
£ w
g w0 :
g w i
& 3 .
w© H
2 Fra .
o . T R W AN
0 50 0 15 200 20 30 0 s0 w0 10 a0 0 3w
River Mile River Mile
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)

Common carp

Mean CPUE (fishihr)

{ ,
} é °
{ §
} { )
f ;1 .
. 1 |
2000 2002 2004 2006 2008 2010 o 100 200 300 400 500 600

Flannelmouth sucker

Mean CPUE (fish/hr)

= 5 2 8

[

Ei 20

2010
N=910

2000 2002

2004 2006

Year

2008 2010 0 100 200 300 400

Total length (mm)

500 600

Bluehead sucker

Mean CPUE (fishihr)

x 3 L3

L)

L

N=165

2010

2000 2002

2004 2006

vear

2008 2010 0 100 200 300 400

Total length (mm)

500

Date:1/19 DRAFT DO NOT CITE.

44

Common carp

CPUE (fishihr)

2000-2010

2010

e z
Flannelmouth sucker
2000-2010 2010
5
g
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2010 Objectives £ Results: Removal Reach
ot H .
= Measure changes in fish CPUE near the confluence of J
the Little Colorado River. * t 5 t ! J 11 f
o L. " 0 PR

2000 2002 2004 2006 2008 2010
Year

CPUE (fishihr)

Common carp.

JHUHJ

2000 2002 2004 2006 2008 2010

Year

=
[ |

Conclusions
:

| | Conclusions
==

!

= Since mid-2000's - increasing trends in CPUE for all species

= Higher CV'’s and larger confidence intervals — adding
both native and nonnative

more uncertainty (e.g., rainbow trout)
= Fish distribution consistent with previous years

= Few humpback chub collected (N=15)

80
= Currently, best tool to assess when the 1,200 rainbow trout { {

trigger is met for mechanical removal to occur 0

St

20 Ei }

= Potential issues with1 trip vs. 2 trips

= Reduce the ability to collect rare nonnative fishes

Mean CPUE (fish/hr)

= Turbidity drastically influences capture probability

2000 2002 2004 2006 2008 2010

Year

Conclusions

2
2

= Higher CV’s and larger confidence intervals — adding

more uncertainty (e.g., rainbow trout)
@ Questions?

20 Ei E

80

Mean CPUE (fish/hr)
IS
3
i
—e—y
e

2000 2002 2004 2006 2008 2010

Year
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Primary Objectives

Provide consistent, calibrated, and undistorted multispectral image
database for the Colorado River corridor from Lake Powell to
Pierce Ferry for late May, 2009 with 20-cm spatial resolution and
30-cm positional accuracy.

Progress on Processing

2009 High-Resolution

Such a database, not previously obtained, should provide more

i capability, accuracy, and efficiency in image analyses
Airborne |magery that produce specific monitoring databases.

Conclusion: Our analyses thus far have proven this to be true.
Philip A. Davis and Laura E. Cagney

Environmental Issues During the 2009 Overflights ronmental Effects on Image Data

Bt A AL KL
Normally, data collection would occur under clear sky conditions, equation r “

within a narrow daily time window, which would constrain
. . . Sensor
environmental parameters that affect airborne image data.

The weather during the 2009 collection was the worst ever, L7 total radiance
producing variations in solar flux, atmospheric transmission and , Sl glc=acting senzoy
scattering, and solar phase angle throughout the mission, all of SN\ angleg,

which had to be normalized for each flight line of image data. Vi [ e Earey

and atmospheric water vapor A LA,
can produce variations in 3
Incident solar f

downwelling scattering (E;
and its atmospheric scattering
directly back to the sensor (L*).

atmospheric
scattering
(haze)

scattered
incident  Ed

radiation surface with

reflectance R,

HUSES s

Standard Collection Area 2009 Flight-line Collection Footprints

w =
] \_“‘j

A*“normal” 5-day collection turned
«|« |into 10 days due to weather; even so,
we could not eliminate all cloud shadows.

43 flight-line blocks, average 6 lines/block,
produced 266 flight lines or 762 flight-line
segments, each segment about 1 Gb.

266-mile river corridor (500-m swath) and 7 tributaries
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2009 Flight-line “Blocks”

Overlapping flight lines provide multiple

stereo pairs for each image pixel (for a

( DSM) and provide a higher likelihood for
e image defect removal.

L2

60.0
v—
» v
5
~N
/rg )7 Navajo Reservation
80.0

Originally, | thought defect removal would require 2-3
flight lines per image quad, during actual mosaicking
| realized this required TWICE that number.

Effects of Early Monsoons

Sun zenith angle
change with time of day

Solar Elevation Angle (degrees)
Number of Flightlines

Noon
Time of Day

Monsoon storms forming near noon forced data collections to cluster
in the morning and, as the storms persisted, forced collections
earlier than our prescribed 11 AM in order to cover the Canyon.

Processing Flow for 2009 Image Mosaics
(Final data set delivered Dec, 2009)

required required
2 months 5 months

Selection of best Determine
Trim images to
N caiiration — BSueeld . BGTURN - T
equations for s g image voids image.
each fightine ©
Replace

Perform image Subset the QC the may

— [ . Pwedill . It . EEESUN . T

and correct o quad borders| ensure flawiess A0 into map quad

sequence performed whenever additional images required

Mapping as each map quad completed

Map Map Map

— — —

gross fine coarse
vegetation sediment sediment

Classify
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Performance of the ADS40 SH52 Sensor

= 3582.1850x + 12,2268
R¥=0.9873

H

Reflectance

2009 4-band image data have linear response to ground reflectance,
a 12-bit dynamic range (except blue has a 10-bit range), and no
signal saturation, unlike our previous digital imagery.

g
=L

Inter-flight-line Calibration

Flight-line calibration used a “standard area” as reference. Band radiance

of all other flight lines were converted to that of the reference using
a least squares analysis. Land was given priority over water due to
daily changes in sediment load; water was separately calibrated.

-

[ o]

[ - )]
=
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Image Mosaic Tile Scheme (USGS Map Quads) 1/3 corridor mosaicked in 3 months

— ﬂ L — 7 ;?,1:.~ - L - o ¥ T::r]:“

Resulting image
mosaics are flawless,
except for issues
designated on the
right.

The most extensive
flaw within upper 1/3 Basal smearing
of the canyon is a small along river right

narrow smear band of smearing scarps

on river right gl

along 2 scarps.

water
color
change

Date:1/19 DRAFT DO NOT CITE. 48



Draft data subject to revision. DAY 2 OF 2.
TWG review document, DO NOT CITE, reproduce, or distribute.

Adjacent Flight Lines South of LCR

River left — western flight line shows smearing along slopes, as well
as distortion (smearing) of near-shore vegetation.

Adjacent Flight Lines South of LCR Adjacent Flight Lines South of LCR

River left — eastern flight line shows no smearing. Acquired a River right — eastern flight line shows smearing along slopes.
different day, hence change in water color.

Adjacent Flight Lines South of LCR

River right — western flight line shows no smearing along slopes. Objective was to provide consistent, accurate reflectance
on land and in the water and to minimize image distortions.
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East side of Lake Powell

2009 natural-color images

Glenn Canyon

Comparing image data:

2009 natural color

2005 natural color

2002 natural color
2002 4-band natural color

2009 natural color
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Arizona “bridge to nowhere” 2005 natural color 2002 natural color

2009 natural color 2005 natural color

2002 natural color 2009 natural color
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e B BT
== -HIKI N

2009 natural color

2005 natural color [§ F,":-- i

e i 2002 4-band
2002 natural color S @i i natural color

Lees Ferry

(up and downstream)

2009 natural-color images
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30-45 Mile

Comparing image data:

2009 natural color

2005 natural color

2002 natural color
2002 4-band natural color

.

33.2R M - 2009 natural color 2005 natural color

hde.

2002 natural color 2002 4-band natural color
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40.2R M - 2009 natural color 2005 natural color

2002 natural color 2002 4-band natural color

43 .7R M - 2009 natural color 2005 natural color
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T

2002 natural color 2002 4-band natural color

FY11 Plans

Complete 2009 4-band image quads for entire corridor.

Complete most, if not all, derivative map products that
depict geomorphic-landscape (GLC) elements, similar

to derived from the 2002 and 2005 image data. These
databases can be produced much faster in the 2009 data
than its image mosaicking.

Start vegetation classification.

Publish the 2002 and 2005 GLC databases, as soon as
we verify and, if necessary, correct the 2005 vegetation data.
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DAMS Shoebox to Web

ata Acquisition and Managemen
(DAMS) is a suite of software
tions that automates the process of
‘ web design for individual
RC Annual Report Me:
anuary 19, 2011

mt@on, DAMS

Glenn Bennett tabular data.

e WPy

W B me Interior
U.S. Geologic:
Grand Canyon e ing and Research Center

gical Survey
Grand Canyon Monitoring and Research Center

AT

DAMS Public Datasets

Dataset Records  Period of Record

coustic - Silt Clay & Sand 1,184,288 8/11/2002 5/10/2010

Instantaneous Stage Discharge 2,191,042 11/15/1925 8/25/2010
7,700,362 8/10/1988 9/28/2010
111,488 4/25/1964 11/3/2008
3,150 7/12/1991 11/3/2008
Lake Powell - Profiles 68,380 4/25/1964 11/3/2008
15,936 10/10/2008 1/17/2011,;!
)89,966 10/7/1980 1/18/20111‘

. User controlled web publishing
gramed’ publishing

- A4 { ;

DAMS Online Demo

‘www.gcmrc.gov/dasa/tabdata/
163 3/3/2004 9/24/2005

2,195,736 11/14/2003 1/29/
2,130,801 2/23/2007 1120/

Grand Canyon Monitoring and Research Center

Grand Canyon Monitoring and Research Center
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DAMS Future Plans

ove QA/QC and data validation

e flexibility of web based queries

U.S. Department of the Interior
U.S. Geological Survey.
Grand Canyon Monitoring and Research Center

arch Costar: Tubabar Data - Windews Intesset Laplarer

06- B

r Farten 8 G S Morstirr el B ch Comter: T

il Tabular Data Query

Solact a program from the GCMRC database:

T i Select Dataset

Y
Grand Canyon Monitoring and Research Center

witesing and Research Castar: Tabalar Data - Windews Iniesnet Laplarer

G'., p—— w K e

Select o program from the GCMRT database:
Priyscal v

Saluct o dataset from this program:
Grand Canyon Acsusc Sedmant Cats -

Demnilsad Fin

Downdoad Data for this Dataset:

Select a station flocation (hold PEC or Command-MAC to select multiple stations )2

24200)
)

e View Metadata & Reports

Grand Canyon Monitoring and Research Center
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puncements

Bocruitment Annosncemen

The Grand Canysn Montoring
nty &

Basasrch Cantas is curre

S e Select Tabular Data

Grand Canyon Monitoring and Research Center

& - e e ]

o Pecrten e Conn Morstirey el Beisarth Covter: T

Tabular Data Query

Select o pregram from the GCMRC database:
Ermpncat -

B Select Table

Grand Canyon Monitoring and Research Center

Downboad Data for this Dataset:

Seloct a station flocation (hald CTHL-PC MAL 1o selser
[LASER ACOUSTIC MOKITORING SYSTEM)

S B S Select Station(s)

Grand Canyon Monitoring and Research Center
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DAMS Screenshots

et G Mo and Bestarch Camter: T

Download Data for this Dataset:

Shocation (ld ETRL-PC MAE to sabect multiphe
[ MONITORING SYSTEM)

Criatmde Fver above Diamend Crest naar Pasch Spgs AZ (T56M2001

Colorads Fvae stave Litthe Colorade Rivr nase Deaen Viw AL {9383100]

(oDt e o el Lo |

Salect Date Range [Begin and ond dates. default to peried of record for the selected
station/location):

* Begini Morth B & Days 11 % Year; 2062 | Hour 10 Mt 46 % Secondi[d
- Bt MonthoS W Ouyil e veseT010 Hour:| 23 o) Meete 45 ) Second: ] ¥

U.S. Department of the Interior
U.S. Geological Survey.
Grand Canyon Monitoring and Research Center

Get Date Range

i e
et G Mo and Besearch Camter: T

Sulwct Datw Rangn [Bogin and ond dates. delault to period of mcord for th selecled
i location}:

® Bagi Montho B % Day 10 % Year
o End: Mostho§ 8 Doyl % Yesr:{I010 Mour:|2) ) Mietec 45 o Second: ) =

[ Fesst Date Fiange acond

Select paramtors to includa in dataset (hold CTRL-PC or Comenand- MAE to sebect
rultiphe columins,
-

Racerd count for cumment guary: I71117
Appracmate e e fof current query: 20.8 Ml

Get Record Count & Size

USS. Department of the Interior
UsS. Geological Survey
Grand Canyon Monitoring and Research Center

([t Fwcord Coumt
Racord count for
Approvmate fle 5

D o i oo e W Fl?
Sebect a file form
) Comma Delerst

M geseitutal] e AOUSTRE 32D}t
Trom Pant s, 17,403
saenple of daed From: s g gy

Ve Sarmple Datal = ) =

W e o s et o e, e 1
wees e e s S k]

U.S. Department of the Interior
USS. Geological Survey
Grand Canyon Monitoring and Research Center

Get Data File
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P

e terte G S Mo s Bt Covter Tt & -

Select Date Range [Begin and end dates defsult to pesiod of record for the sebected
ation/location )

B Dy 11 % e 2002 | Hour: 18 W Miensta 45 W Sacond:0 =

Select parsmeters to include in dataset [kl CTRL-PC or Command MAL to select
ultipie colimns,

et
Racord count for cuem quary
Soprarmata fle s for Cuerant auary
‘

U.S. Department of the Interior
U.S. Geological Survey
Grand Canyon Monitoring and Research Center

Select Columns

ry
Agprovmate fie se for cumant query:

Seloct a e format:
Comma Dubmited O Tab Debmited ) Pips Delmited

Sample of defimited dats fe (optional):
Samgle Diea

o _pon
SAT_coms_VAL

P T View Sample Data

Y
Grand Canyon Monitoring and Research Center

™,
-,
L
™,
.
™,
el
)

SEBEEEERRE:

BEERE
xR

U.S. Department of the Interior
U.S. Geological Survey
Grand Canyon Monitoring and Research Center

View Data File
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GIS Support for Integrated
Analysis
and Projects

GCDAMP Annual Reporting Meeting
January 19, 2011
Phoenix AZ

R USGS
GIS / RS Software

<« ESRI ArcGIS suite (v9.3.1)
- Enterprise environment - available to most researchers
- Desktop and Server options for data processing
- Additional add-ons for improved functionality
« Includes ArcGIS Server used for publishing maps on the
Web.

<+ ENVI Image processing software
. Added 3 seats to support 2009 data
« Set up custom training for software

<« ERDAS, XTools, etc.

e e ekl

Spatial Analysis Support

< Model builder to Python
« Workflow allows GIS users to build some processing
components in Model builder,
« Export to Python Script, then edited by GIS programmer,
. Final scripts can then be run by all GIS users in group.

Date:1/19 DRAFT DO NOT CITE.
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Main components of GIS Support

<+ Maintain software and spatial data
processing capabilities for Center

+ Provide Spatial Analysis support to science
projects

< Create Mapping / Cartographic products
ranging from field support to publications

< Develop internal and external access to
Center’s spatial databases

e T s ol e
Spatial Analysis Support

« Model builder to Python
« Python scripting environment is integrated within GIS
processing framework
Allows for more advanced analysis & batch processing
Models/Scripts can be shared across network, allowing for
greater collaboration on spatial analysis tasks.

Spatial Analysis Support

« Python Script Library
. Approx. 50 scripting routines developed for GIS
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Image Analysis Support

<« Improved workflow within Image Analysis project
. Trained 3 new staff on using GIS/RS for project
« Share data between ArcMap & ENVI software platforms.
— Allows for overlay of 2009 image data during image
processing steps.
— Will increase ability to share new data faster.

RUSGS
Image Analysis Support

< Improved workflow within Image Analysis project
« Trained 3 new staff on using GIS/RS for project
« Share data between ArcMap & ENVI software platforms.
— Allows for overlay of 2009 image data during image
processing steps.
— Will increase ability to share new data faster.

e e ekl

Mapping and Cartographic Support

T
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Image Analysis Support

< Improved workflow within Image Analysis project
. Trained 3 new staff on using GIS/RS for project
« Share data between ArcMap & ENVI software platforms.
— Allows for overlay of 2009 image data during image
processing steps.
— Will increase ability to share new data faster.

PR T e R

Mapping and Cartographic Support

« Continued field support with customized river maps
- Utilizes an add-on to ArcGIS (MapBook).
- Thematic layers added for specific research purposes

« Numerous maps made for publications for GCMRC
staff and cooperators

Access to Spatial Data

« Migration from IMS to Arc Server
« Necessary to phase out Internet Map Server
—not supported by ESRI very well
— Built on older technology
— Unstable web configuration

<+ Newer technology allows for much greater
functionality
« Greater flexibility in how Map Services are consumed.
- Can incorporate data sets from other entities in-house.
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Access to Spatial Data

<« Arc Server System Configuration
. Spatial data stored in Oracle SDE
« Arc Server Manager and Web Servers in DMZ
« Services developed using various data sources
« Requests go from “client” to Servers and back

Requests
Feauess.

Requests Actions

GIS Server /
Map Services

Actions

RUSGS
Access to Spatial Data

<« Using Arc Server map services in ArcMap...

e e ekl

Access to Spatial Data

|t i e okttt T it
IDFES @ o

B 5

[T msnlA-d=- 4=+
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Access to Spatial Data

« Arc Server Display
« Spatial data organized in services

. Services with large data sources are cached to improve

performance

- Platform allows for creating tools to enhance experience

Mgps

«Base
Data

«Thématic
Ia'yers

PR T e R

Access to Spatial Data

|t i e okttt £ it
DEEE

Access to Spatial Data

D e ——
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.
Access to Spatial Data

« Arc Server Benefits

« Services created in Arc Server can be consumed in more
customizable services (i.e. MS Silverlight, Adobe Flex,
Google Maps,...)

« Can change levels of detail to provide better user
experience

« Allows for cached map services that greatly improve
performance

T el PR T e R

Access to Spatial Data Access to Spatial Data

< Arc Server Web components can work with other
web-based mapping programs...

« Example of Arc Server using MS Silverlight

htt, gcmre.gov/gis/silvernr
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A PROSPECTUS TO GENERAL CATAGORIES OF D5S

EVABUATE TRADEOFF AND

PECISION SUPPORT
METHODS FOR GCDAMP

AMP SCIENCE ADVISORS

JANUARY, 2011 TWG MEETING

WUALITATIVE APPROACHES

SIMPLISTIC METHODS AND MODELS
EASILY UNDERSTOOD AND APPLIED
LOW USER COST AND TIME INVESTMENT
LIMITED USE OF COMPLEX ASSESSMENTS

CONSTRAINED TO MORE COARSE
ANALYSIS

PSS SHOULD INCORPORATE
SEVERAL CAPABILITIES

COST ASSESSMENTS

BENEFIT ASSESSMENTS
ASSESSMENT OF RISK

EVALUATION OF UNCERTAINTY
TRADEOFF ANALYSIS

EASE OF USE AND UNDERSTANDING
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5 QUALITATIVE APPROACHES
5 QUANTITATIVE METHODS

OUANTITATIVE APPROACHES

COMPLEX METHODS AND MODELS

MORE DIFFICULT TO UNDERSTAND
SYSTEM DETAIL

REQUIRES ANALYSTS TO OPERATE

= HIGH DEVELOPMENT COST
@ SUMMARY OUTPUTS USEFUL IN MORE

SIMPLISTIC MODELS

USEFUL FOR COMPLEX ASSESSMENTS
AND MICRO-ANALYSIS

BASASSESSMENT APPROACH

LITERATURE AND USER REVIEW

CRITERIA FOR COARSE SCREENING,
SELECT 4-8 METHODS IN CURRENT USE

REFINE EVALUATION CRITERIA AND
SELECT 2-4 METHODS FOR ANALYSIS

EVALUATE APPLICATION TO AMP
FINAL REPORT TO TWG : SUMMER 2011






