Chute Falls Humpback Chub Translocations
Objectives, Effectiveness and Future Work

22 January 2013
Kirk Young - USFWS



C.F. Translocation Outline
= Background

m Project Objectives
m Results/Knowledge and Effectiveness

m Future Work



Presenter
Presentation Notes
Effectiveness/So What?


LAKE POWELL

-=:CI
=
=
=]
Pl

LAKE MEAD



Presenter
Presentation Notes
Geo - Context


Little Colorado River

L -_._-..

Lower Reach

Chute Falls

Upper R


Presenter
Presentation Notes
Geo-context micro


Background

Chute Falls:

= No HBC above Chute Falls — fish barrier
= High COz2 levels — prevent HBC?

= High productivity and higher winter Temps
Translocation:

m Translocations began 2003; 8 to date
= 2,060 HBC over 10 years

m ~1,217 PIT tagged

= Annual Monitoring — Hoop Nets
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Originally thought to be barrier.  No longer, but certainly impediment

CO2 – 	Source Blue Springs rkm 20.7 
	Blue Springs – 566 mg/L, lethal concentrations
	Occurs in upper reaches at concentrations used to 	anesthetize fish 
Productivity/Food – macroinvertebrates and speckled dace are much 	more plentiful > CF (Robinson et al. 1996)
Temp – winter base flow temps warmer than below (Stone pers com; logger data)  


Annual monitoring in reach between L Atomizer and CF in 2006;
Annual monitoring included pop estimates beginning 2006.


Objectives
2003-2005 Translocations

m Determine if HBC can survive and remain above
Chute Falls:

m Determine if HBC grow (given increased food

availabllity, but potential detrimental impacts from
CO2);

m Determine if HBC can recruit to adulthood;
m Determine if HBC spawning population will develop.
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Objectives of original work plan


Objectives
2006-current

m Conduct mark/recapture population estimates —
2 reaches (>CF and LA to CF) to determine:

= Migration patterns

= Growth rates

= Spawning activity

= Assess overall benefit to LCR HBC
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Objectives following 2003-2006 effort (Stone 2009 report) 


Results

Survival

m Several HBC found above CF > 4 years
(6 years - max)

m Fish detected upstream to rkm 17.89
= >3.5 km above CF: 1.5 km above release site

= Most fish vacated >CF during 2009-2010 Exodus
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Fish would likely still inhabit area if not for exodus
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Points:
Fish growing much faster above CF

Makes sense due to warmer water (spring source) and greater productivity

Adult at age 2 vs. age 3 for lower LCR


Results

Spawning

Above CF:

> 200 HBC in Spawning Coloration (116F; 99M)
6 Females (ripe, gravid or spent)

142 males ripe

3 YOY (54-63 mm) in 2007

Spawning appears to occur, probably transient;
fish could be moved out by spring freshets
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Direct and indirect evidence of spawning 


Migration Patterns

m Chute not barrier
5 fish surmounted:

= Movement
throughout, including
Colorado R.
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Note Pic is from 2010, see sediment in pools
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There is no location where 10-19 fish were captured.
This map only accounts for HBC translocated above Chute Falls from 2008-2011 (n=698) and recaptured between July 2008 and October 2012 below Lower Atomizer (13.57km). 
This map represents a total of 236 captures from 133 unique PIT tags.
All capture locations are rounded to the nearest tenth of a river kilometer (LCR) or tenth of a river mile (COR) and captures (n) are binned within those tenths. Fish captured at the same location in the same trip (month) are only counted once (but if they moved within the same trip or were captured at the same location on another trip [month] they were counted again). 


Results
What is Benefit to LCR HBC

= Not fully quantified yet, but potentially large

s Pop Estimates and Survival/mortality estimates
key

Here's what we know.....
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The so what? Question

Fish from 1st  3 years (n=1150) only short term 
	only ~200 were PIT tagged.

Proportion of fish translocated is small in proportion to number in system

Understanding survival differential (CF vs. LCR) essential to understanding value of the effort.


Abundance estimate

Abundances of Humpback Chub 2 200 mm
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~ 500 adults & > 900 unique fish total in 2009
Not all fish below CF from translocation
Exodus likely due to 2010 flow event
Flow event filled habitats with sand/silt




June 2010

October 2012
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Increase of adult (>200) 2009 to 2010 = 770
Possibly CF exodus fish? 65% of increase?


Results

Mortality/Survival rates?

Coggins et al. 2006: 68% mortality/32% survival age 2;
Age 0 & 1 mortality > but not quantified
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Published estimates of mortality at age;  Coggins et al did not estimate mortality of age 0 or age 1 fish – but know it is higher than age 2

Mortality is age/size dependent

Age 0 highest mortality, reduced with age/size


Results

Benefit to LCR HBC
Survival Rates, monitoring data -- AGE 1 Fish:

Recap
Trans YR Number Recap YR Number % Survival

2008 299 2009 214 >71%
2010 109 2011 {0 >46%
2011 96 2012 59 >61%

Coggins et al. 2006 (age 2) <32%
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What do we know about mortality/survival rates for translocated fish?
Not definitive but, 3 observations. 

AGE 1 FISH – 46-71% survival

Conservative:
1) Assumes all fish were captured e.g. Capture probability = 100%. We know capture probability ranges 37-87% 

2) Assumes all fish not captured in Trans area are deceased – know fish  move out of trans area downstream…

Coggins et al – 32% survival for AGE 2, survival lower for AGE 1
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Results

Benefit to LCR HBC
m Assuming survival is Greater @ CF.

Scenario; Age2 Age3 Aged
- 1/2 LCR Mortality (Coggins); After 1 After2 After 3
- 1000 fish translocated @ age 1 YR YRS YRS
Chute Falls

(50% LCR Mort.) SV 625 413 314

Little Colorado n
(Coggins et al. 2006) # Survive 250 42
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What is the potential population benefit of  CF Translocation effort? 

If 1000 age 1 fish were translocated to CF, how many would recruit to adult (>200) compared to if they were left in LCR?

Assumptions:
1) CF mortality is ½ of Coggins et al?  
2) LCR mortality is Coggins et al 2006 - since Coggins did not estimate AGE 1 (AGE 2 estimate is 68% mort/32% survival) -- conservatively assume it is 75% mort/25% survival.

Output Estimate  CF -- for every 1000 age 1, Recruit  625 adults 
	LCR – for every 1000 age 1, Recruit 80 adults
 
Did same exercise for 1,150 2003-2005 YOY translocation
	Estimate 475 recruited vs. 48


Results
Chute Falls Translocation — Knowledge Summary
—ast Growth - Adult at Age 2 vs. Age 3
High Survival
High Potential to recruit to adult
Some evidence spawning may occur
Evidence for good retention during most years

Populations susceptible to stochastic events
(interruption/emigration)

m Appears to be one of few tools available to directly
Increase adult population if needed in future




Needs

m Refine Survival/Mortality & Recruitment to adult

m Define Optimal Translocatlon Densmes

= YOY translocation
= Age 1

= Understand Spawning
Component |
= Natural Recruitment =~~~ 7

= Fidelity = —
= Genetics
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Smaller PIT tags – may be able to use on YOY to define this….


Thank You
Questions?
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