Presentation to AMWG of Results of

an independent Review of Methods

Used 1o Assess Status and Trend of
Humpback Chub

Concepts and Definitions
Population Parameters of Primary Interest

L. Concepls and definitions
0, Assessment of current methods, elc.

. Recommendations

» N = popuiation size of adults

« T = frend in poptdation size over §
years

Concepts and Definitions
FPopulation Closure

« (3eographic closure:
—~ Nis defined with respect 1o a spatially sxphicit
geographic area, @.g., the population within the
sampiet boundaries of Biack Rocks Canyon

+ Demographic closure:
- Diring the timea period of sampling In a given year,
N is constant

Concepts and Definitions
Capture-recapture Estimation Models

« Closed:

— Assumaes geographic and damographic closure

- Bagicrelationshipis N=G/7 p

« (Biven adaquate dats, madels are good at identitying
sources of varlation it p die ks heleroganelty in capture

sty of behavicial response to frst caplure

{CAPTURE)

» Sigmipling thne frama is short refative to e history of
HEG, Lo, wesks of a lew months

« Muttiple sampling ootasions in a relatively shont tma
trame

Concepts and Definitions
Capturg-recapture Estimation Modsls

+ Open:
-~ Assumes geographic ciosure
~ PBelaxes demographic closure among years
- Allows imigration and/or moralityfemigration duting the
sty fJolly-Sebet Age Models, ASMR)
« Can addiionally ast Trond, fryformigration rate,
imtrrigration rate
« Peduires more data becatise models have more
parameters
- Actommmtdates orger e Tames {years)
« Classic application assumes a single sampling occasion
et year
- Generally cannot handis varialion in p within years,
which causes bias in estmation of #




Concepts and Definitions
Capture-recaphure Estimation Models

» Robust

— Assumes geographic closure
» Usas closed models 1o analyze data fom multiple
sarnpling secasions within a year
« tisea Opan models Yo estimale additiona 1 it
« Optimizes use of ail the data within and among years
» Hiss Hoxibiity 10 accommixiate sources of variation in
ping ans o aphi

Concepts and Definitions
Statistical concepis

+ Pias:
- Doas the estimalor produce the 'fght answet’ on
the average? i so, & is usnbiased.
+ Precision:
- How reliable or variablo is the estimaior?
= Both properties of capture-recaptine
estimators are affected by the number of
captures and capture probability

FYAEISTHCAL TROFERTIES OF EBTIMAFORS

Biasad and not '
pracise

Concepts and Definitions
Statistical concepts

+ Mode! selection:
- Lat the data objectively datermine what modet
assumptions are reasonable
- Comparg altemative models to determing the
most parsimonious synthasis of the data

[ATA, MODELS, AN PARAMETER FABAMARON

T OF MRODEL AN ECRE
L ——

PARAMETER ERIAIEN
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Concepis and Definitions
Statistical concepts

« Statistical errors in frend detection, given &

specific sampiing design and estimation
procedkre:

-~ Fypir |: What i the probability that we infer g
significant trend in population size when thare is
none?

- Type il: Given g speciic trend in popuiation size,
what is the probabifity that wa detect it?

Panel Assessment of Data,
Estimation Methods, Sampling

Designs, and Constraints
Upper Basin

1.

Number of sampling occasions and capture
probabilities are low

Geographic and demographic closure
assumptions are probably OK {if Black
Fiocks and Westwater combined}
Reasonable popuiation estimates are
possible for Biack Rocks and Wesiwater
populations, but are problematic for Yampa,
Desolation, and Cataract

Panel Assessment of Data,
Estimation Methods, Sampling

Designs, and Constraints
Upper Basin

Panel Assessment of Data,
Estimation Methods, Sampling

Designs, and Constraints
Grand Canyon

Relatively shori term { 4 years) data sef
Fali samgpling is less problematic and
produces larger capture probabilities
Available recapture data among vears not
currently utilized

B0 N

. Capture probabilities are generally higher

than LB and higher in spring (£.CR) than in
fail (1.CH and mainstem}

. Large spring population size in LOR
. Only 2 sampiing occasions within a season
. Geographic closure during spring sampliing

of LOH a potential probiem due 16 tirning of
spawning migration

. Demographic closure within & year OK

Panel Assessment of Data,
Estimation Methods, Sampling

Designs, and Constraints
Grand Canyon

Recommendations

. Leng term data set {15 years)
. Appropriate to usé age-specific open models

to take advantage of among year
information, but biases in estimates of N are
possible due to unaccounted variation in
caplure probabilities

. ASMH modei based on simiiar foundation to

well-established Jolly-Seber Age modeis

. No formal model selection in ABMR

. Conlinue fail sampling in the Uppsr Basin

and spring sampiing in LCA only

Increase number of sampling cccasions
withir: a year 16 4 in the Upper Basin
increase number of sampling occasions 1o 4
in the LOR or conduct telemelry to improve
assessment of potential bias in population
estimates and geographic closure

Conduct cross-vadidation of ASMA and Jolly-
Seber-Age method




Recommendations

5. Conduct Monte Carlo corputer simutation
studies io evaivate performance {bias and
precision} of alternative sampling designs,
and to evaluale error rates in rend analysis

8. Work toward a common analysis framework
of the robust design to maximize statistical
efficiency and improve understanding of
HBC population dynamics

7. Conduct workshops in simulation technigues
and use of recommended astimation
methods




