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osystem/population..

method to address uncertainty associated with
anagement actions for recovery of long lived
~enda ngered species

nfegrates data and expert opinion into a single explicit
framework

L Integrates physical and biological data in one model

® Provides a means to simulate multiple management
scenarios in a relatively short time frame.
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o Develop carry capacity estimates for endangered fishes

(To determine and validate recovery goals)

® [ncorporate bioenergetics to represent food web dynamics
and trophic interactions

® Provide a tool to critically evaluate management
alternatives and population response over long time periods
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ar Populatlon Model o
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ceptual model

90 Population/productivity data collection

. aw 1 Development of Mechanistic and Bioenergetic
| x_‘:a'fé

= -- a 0 Bioenergetic model used to calculate SJIR recovery goals
rCoIorado pikeminnow

. 2001 — 2005 model calibration, testing, maintenance and initial
evaluation of management actions

® Recommended for use in the San Juan Recovery Program when
updated to newer model software

e 2012-2014- conversion from Stella 8 to Stella 9

_-c:_',_l-—

’,_." —

MILLE R
ECOLOGICAL
C( I\SL LTANTS, INC.




-

ulations

e W
. - I
— § e
i =
= | — -~

| MILLER
ECOLOGICAL

CONSULTANTS, INC.



o Turbldlty/Storm Events
— Benthic production reset
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\eoneeptual Model Developmentand....
Palgimeter Characterization
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Predatory Fish ’J

Insectivorous Fish Omnivorous Fish

Macroinvertebrates Detritus

Periphyton
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San Juan River Fish/Invertebrate Simulation

Choose Modules to
Simulate

Set Length of
Simulation

Reaches of the San J
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See CQutputs for
Specific Reaches

See Qutputs
Summed Across All
Reaches

Import Data from
Excel

Export Data to Excel

Click of the name of the reach of the map above [0 gocess matagentent inputs for that react

Festore Management Inputs to Defaults
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Wevud\ time step- capableor 100 year simulation

SES U9 me for bioenergetics

J Lg) JJer I'based model for population parameters

EXPEnC ded to total population

— o [ t:mass used for prey consumption, availability

.—-..J,—;ahd “growth

s Growth feedback loop for fish and macroinvertebrates
from prey density and consumption
esDynamic upstream and downstream movement for all
species and life stages
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PURPLE: Animas River Reaches

Reach 8 BLUE: 3an Juan River Reaches
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JtLJ‘ g process of multlple model runs
iialice onditions from 2002 data set

AL IS ed the following to match SJR monitoring
‘c a from 2002 to 2013:

f‘_.'--— Mortallty rates

— Hatching success

— Downstream and upstream migration

— Input yearly values for augmentation and
mechanical removal.
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UT Model vs. STELLA Model for CP

T

1393 +_’\
/ 1172 11421 1106

—4#—STELLA model

/
\ X —8—UTAH model
\.
V

[] 1 1 I I I 1 1
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

MILLER
ECOLOGICAL
CONSULTANTS, INC.




J“'

Mleje l—‘J a‘hdat-u%'

SRdIual _r'e ditions 2002 data
S Ealirate ed model parameters

=2E0m ared to population estimates from UDWR,
1 an nssen et al. and mechanical removal
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ﬂIteratwe runs to fine tune to population
~ estimates




—#—]3-]4 Franssen

—8—]3-]4 STELLA

— Linear (J3-]4 Franssen)
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BValidation against channel catfish
popliation estimates

Channel Catfish Population Estimates
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StellaModel Preliminary —
Manage ment S“Céharlo —

J J\/Jer*ru lical removal — hypothe5|s that non-
dimlted endangered species

r\,_Jr nentation — How many and what age? Used
= to ‘évaluate the long term population resulting
= --:frf)m stocking

~ e River reaches allow testing of longitudinal
connectivity
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Adult CP

=—— Stock/Remove
=>=NoStock/NoRemove

—#— Stock/NoRemove

—A—NoStock/Remove
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Vechanical remoyal

Adult Channel Catfish

=¢=Current Removal
==fe=2x Removal
3x Removal
7x Removal
=@—10x Removal
== Stop Mgmt
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80IeRaE0opPIkeMIinNow recruitment —ho SteEKING,
peNEestirn from Lake Powell

# Outputs.all Adult Sum{CP] 1-2 -

781.00 1041.00
11:42 AM Fri, Nov 14, 2014
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80JeIaEe pPikeminnow. recruitment —no SteEKING
Withsettrn from LakerPowell

# Outputs all Adutt SuUm{CP} 1 - 2 -

*J\tz\l\l\[\
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781.00 1041.00
11:50 AM Fn, Nov 14, 2014
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S(ECtion jr tiflefisle w' o)z ckages me imit mode -
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r{rdr].urg:) ultlple year data sets to reduce model uncertainty

JVJJJé be used as a tool to assist in evaluation of
agement actions

ewer confidence in input data or inter-relationships increases
’che uncertainty of accuracy of the long term population
prOJectlons.
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DEtaNeeds/ model limitations:

> dlige =omp|ex systems with endangered species require

Q)e eratlon from multiple groups for data collection
p— 4yer -wide population estimates

ata for retention of larvae by reach
— Data for juvenile and adult movement
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— Population numbers as a function of habitat for key life
stages
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