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SCORING THE QUALITY
OF LIFE HISTORY
PARAMETER ESTIMATES:

A GUIDE

Ensuring transparency and scientific
defensibility of the biological parameters driving
FishKit analyses

contact: frank.hurd@tnc.org



Why Quality Scoring?

Evaluation of fishery status relies
on a stock’s life history information

@Assessment outcome and risk perception
depends on life history input parameters

For example, overestimating the growth
coefficient (k), may lead to the perception
of larger sizes, earlier maturation, earlier

recruitment, and therefore attribute a
higher turnover and replenishment than is

actually occurring. Fishing pressure would

likely be overestimated and unsustainable

for this stock.

9The quality and confidence attributed to these
key parameter estimates tend to go
undocumented, especially in data-limited
fishery systems.



What is Quality Scoring?

Quality scoring functions as a diagnostic by assessing
the "pedigree" of scientific information such as
parameter estimates to describe the scientific strength
of parameter estimates.

Quality scoring based on the estimate’s pedigree aims
at providing quality attributes indicating the level of
confidence in these parameters, as well as improving
traceability and transparency surrounding FishKit input
parameters.

We can use a structured set of criteria to assess
and assign a numerical score to each parameter.
This process moves from expert judgment to a
documented record, is repeatable, and allows
analysts to justify why certain parameter
estimates were chosen, and where uncertainties
remain high.

The framework ensures that everyone involved in
fishery management can understand the strengths and
limitations of the information being used to assess
stock health and set harvest limits.



Quality Scoring in FISHKIT

A framework to quantify and
document life history parameters
qualitative uncertainty

>Attribute quality scores to better account for
the means of production of the parameter
estimate and its uncertainty

>Document the rationale, parameter sources,
references, etc.

This framework guides you through the scoring
of estimates for the following parameters:

Length-Weight relationship: a, b
Maturity: L50, L95
VGBF growth: Linf, k, tO
Natural Mortality: M




The 7 Quality Criteria

Spatial representativeness

What is the range of the target stock? Is the data used to
produce the estimate from the range of the target stock?
From what proportion of the range?

Temporal representativeness

Is the estimate based on recent data, or is it dated?

é} Taxonomic proxy
Is the estimate from the target stock, a different stock
but same species or a proxy?

Uncertainty

Are an informed distribution or confidence
intervals provided?

k ™ ™
@ Validation

Was the estimate compared with independent

N  estimates for consistency?
Specificity @

Is it specific to life-stage, age, sex?

ﬁw Empirical basis

4+—>

Was the estimation methodology empirically sound?




The 7 Quality Criteria

Spatial representativeness
e High scores are given when data covers a vast majority (over
75%) of the geographic range of the target stock range.
e A large amount of data from a single location scores poorly
if that location represents only a small fraction of the range
of the target stock.

Temporal representativeness
e Estimates from data collected in the last 10 years is
considered of higher quality because ecosystems and life
history parameters can change over time.
e Information older than 40 years is generally considered the
weakest, unless evidence indicates that the growth, maturity
and natural mortality have remained constant over time.

Taxonomic proxy
e The highest scores go to data from the target stock.
e If stock-specific data is missing, "borrowed" parameters
score lower as the studied stock/species/genus gets more
taxonomically distant from the target stock.

Uncertainty
e Ascore of 4is given when the estimate includes an informed
distribution of the estimate.
e Point estimates without any specified range of uncertainty
receive the lowest score.




The 7 Quality Criteria

Validation
e High scores require the estimate to be cross-checked
against independent contemporaneous estimates for same
stock and/or different estimation methods.
e An estimate can still score well even if it disagrees with
other studies, provided there is a clear scientific reason for
the discrepancy.

Specificity
e Higher quality is assigned to estimates that account for
differences in age, size, life-stage or sex rather than
assuming the estimate is constant.
e If an expert determines a trait doesn't change with age or
seX, a fixed number can still earn a high score.

Empirical basis

e This relies on an expert's confidence in how the data was
collected and if the methodology used was appropriate,
and the degree to which the concomitant caveats and
assumptions were met, or not.
No single scientific method is automatically preferred; a
high score is possible as long as the chosen method was
applied rigorously and its assumptions were largely met.




Scoring logic

HIGHER SCORE
HIGHER QUALITY
HIGHER CONFIDENCE

LOWER SCORE
LOWER QUALITY
LOWER CONFIDENCE

Linf, k, L50, M, a, b

7 criteria




Scoring logic

Example: score each information criteria and
sum total parameter estimate quality score
(max = 28)

VGBF M
Spatial 3 0
Temporal 4
Taxonomy
Uncertainty
Validation
Specificity

Empirical

Estimate
score (sum)




Scoring logic

Convert parameter estimate scores into
percentages and average all to get overall
life history score

VGBF 20/ (4x7)x100=71%
M 16/(4x7)x100= 57%
L50 20/ (4x7)x100= 71%

L-W 15/(4x7)x100= 53%

RELATIVE OVERALL
LIFE HISTORY 63%
QUALITY PERCENTAGE

0%




Scoring Guidance

Go to fisheriestoolkit.org > Using the FishKit Toolkit
> The Science Behind FishKIt > Life Histories

O feherestoolkiton

FishKit &Rﬂ!ﬂl}r@ Fishiit v FishKit in Action Using the FishKit Taolkit v Resources About

FishKit Fos Fiaheries
Msnagement

What is FishKijsss

Uning Tha FishKit Tossit 5
Lengih Daza

We developed FishKit, a set of software tools, to tackle the dual challenges limiting sustainability i

Spawming Fat
fisheries: data gaps and limited know-how among local leaders to use data to design and implement E_——
plans. FishKit makes it easier, faster, and more intuitive for coastal communities to collect and anal h-

transform it inte specific management interventions that are proven to work for the majority of s
fisheries. Applying FishKit can improve fisheries management in small-scale fisheries, protecting oce

while providing food and livelihoods to coastal communities.

GO TO THE FISHKIT APP

ceprs &
Consideravans

Scroll down to “Quality Scoring” to find the 7
criteria and parameter-specific guidance below

Quality scoring

S eIy the uncertainty in the life history pararmeters used in Fishist, a quality assessment
framenork designated “Quakty seoring” has been deviloped. This inncovativi concept sddresses the
strengths and weaknesses in the knowledge base behind a parameter by critically reviewing the
production pracess of the parameter and the scentific status and assumptiens underpinning the
number. Here, the term ~guality” refers te the essential capturing of data quality by grading an
infermation source against a pre-agreed set of eriteria. This quality assessment framework can illuminate
thie transparency and scientific delonsibility of Iife history parameters used in analyses that are central 1o
FishKit.

The quality scoring is applied in the Data Repository to the length-weight relationship parameters, the
von Bertalanffy growth functicn parameters, length at maturity parameters and natural mortality
paramater. The framework is imended to support the evahsation of quality of pre-existing or original life
history parametars that are input in the Data Repositary, It i not intended 1o assess “symithetic®
parameters that have been interpreted/madifiedsre-imagined from previous ones.

The quality scoring framework uses seven categories of information, Le., spatial representativeness,
temporal representativeness, taxonomic prawy, wncertainty, validation, specificity, and empirical basis, to
diagnose and score the relative quality of parameters. A brief description of each category has been
green in section “E, Quality scoring” in Steps for creating alife histery, Further explanations on the
ratipnale behind the scoring for each category are detailed below.



https://fisheriestoolkit.org/the-science-behind-fishkit/life-histories/

Integrating into FISHKIT

Go to the FISHKIT life history Data Repository

E D ] ol Craate new life history

bl Your Specas
@ Life history
Genus Spacies

Example species

For each parameter, find the “Quality score” tab
and select “Yes”

Species found in SealifeBase

Length parameter settings
M Lifo history

Stap 1. Master langth typa

Master length type

~ Total length (TL)
Fork length (FL)
Standard length (SL)
Carapace length (CL)
Shell length (SHL)
Mantle length (ML)

Step 2. Length-weight conversion Supporting information

Include quality score?

" No




Integrating into FISHKIT

Select the correct drop-down menu item, review
documentation, consult the guidance, and fill in scores

Spatial representativeness @

0% of the stock range (0)

W Lito history

=10:50% of the siock range (Z)
=50.75% of the slock range ()

stock range (4)

Same Order (0)

Uncertainty characterization @

Point estimate (2) Does the parameter estimate include
uncertainty and how is uncertainty
Validation @ estimated?

Mo comparnsons performed (0)

Specificity @

stage (e.g. size andlor age)?
Empirical basis justification @
Empirical basis @

Very low confidence (0)

Quality score

After completing individual estimate quality scores, find
the overall life history quality score at the bottom right

Quality score

Length at 50% maturity (cm)
wB Lifa history
Length increment to 95% maturity (cm)

Quality score

Natural mortality (per year)

Quality score

Protogynous hermaphroditism
Length at which cohort is 50% male (cm)

Length increment to which cohort is 95% male (cm)

MK
Length at 50% maturity / von Bertalanffy Loo

Maximum age (years)

Overall quality score




Interpreting Results

Assessment of scientific
strength of parameter estimates
and complete life histories

100% High score:
Proceed to use the

estimate(s) in FishKit with
greater degree of
confidence.

Low score:
Proceed to use the
estimate(s) with caution.
Use the score to identify
0% research and data gaps.
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Interpreting Results

Scientific rigor

Quality scores are relative as they pertain only to a
specific target stock

Documentation of the score justification/
rationale is key for transparency and accountability

Scores can help with prioritizing ecological
information based on quality of a particular life
history parameter

Data-limited cases are more difficult to score as
there is more subjectivity

Consensus

Framework can facilitate discussion among
members of the peer community

Scores can be compared among members of an
extended peer community consisting of experts,
local and Indigenous knowledge holders
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