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An amphibian species

Critically Endangered A2ace;Blabl(iii)

At least 80% reduction in population size over the past
10 years or three generations.

Restricted extent of occurrence.

The population is either severely fragmented or occurs
in just one location.

* Continuing decline in extent and/or quality of habitat.
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Key Terms

* Important to understand what
these terms mean and how to
calculate them appropriately.

* Not all of the criteria use all of
the terms.

 Not essential to have data for
ALL of these terms.

SUMMARY OF THE FIVE CRITERIA (A-E) USED TO EVALUATE IF A TAXON BELONGS IN AN |UCN RED LIST
THREATENED CATEGORY (CRITICALLY ENDANGERED, ENDANGERED OR VULNERABLE).!

A. Population size reduction. Population reduction (measured over the longer of 10 years or 3 generations) based on any of A1 to A4

Endangered Vulnerable

Al =90% = 70% = 50%
A2, A3 & A4 = 80% = 50% = 30%
A1 Population reduction cbserved, estimated, inferred, or suspected in (a} direct observation fexcept A3}
be poctubore the coicoc of th ion are clearly reversible AND {b) an index of abundance
appropriate to the taxon
(c) e Cy
based on 2
any of the
following: {d) actual or of
exploitation
(e) effects of introduced taxa,
reduction 3 P mu ude both the past and the future hybridization, pathogens,
{up to amax. of 100 years in future}, and where the causes of reduction may pollutants, competitors or
not have ceased OR may not be understood OR may not be reversible. parasites.

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)
_ Endangered Vulnerable

<100 km* < 5,000 km® < 20,000 km*
<10km* <500 km® < 2,000 km?

location
mature individual

m i (111} area,

continuing decline .

of mature individuals

C.Small population size and decline
_ Endangered Vulnerable

Number of m; <250 < 2,500 < 10,000

ICRIE®  population size

Cl. Anobservar asnmme . . . 5% in 3 years or 20% in 5 years or 10% in 10 years or
E ! contlnumg decline 1 generation 2 generations 3 generations

of atleast (upto a m3 thichever is longer) (whichever is longer)

C2. Anobserved, estimated, projected or inferred generation Iength
decline
@ 0wy matureindividual subpopulation £1,000

(i) % of mature individuals 100%

extreme fluctuation

(b) Extreme fluctuations in the n|

D.Very small or restricted population

_ Endangered Vulnerable

W D1. < 1,000

mature individual

drive the taxon to CR'

location [TREETES

. typically:
AOO AOO < 20 km® or
number of locations < 5

a plausible future threat that could
or EXin a very short time.

_ Endangered Vulnerable

S =20%in 20 yearsor 5
generations, whichever
is longer {100 years
max.)

generation |ength = 10%in 100 years

1 Useof this summary sheet requires full understanding of the JUCN Red List Categories and Criteria and Guidefines for Using the IUCN Red List Categories and Criteria.
Please refer to both documents for explanations of terms and concepts used here,
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Generation LLength

Used to scale time-based
measurements to account for different
survival and reproduction rates

e.qg. = 50% population decline measured over
3 generations
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Generation' Length

Several definitions (all acceptable):

» Average age of parents of the current cohort (“cohort” = newborn
individuals in the population)

Number of
parents
Age at first Generation Age at last Age of parents of
breeding Length breeding current cohort
(youngest parent (average age of parents (oldest parent of (years)

of current cohort) of current cohort) current cohort)



98

Generation' Length

Several definitions (all acceptable):

« Average age of parents of the current cohort (“cohort” = newborn
individuals in the population)

« Mean age at which a cohort of newborns produce offspring

« Age at which 50% total reproductive output is achieved

* Mean age of parents in a population at the stable age distribution
 Time required for the population to increase by the replacement rate

« Scales time-based measurements to account for
different survival/reproduction rates.

« Reflects turnover rate of breeders.

« Always use natural generation length.



Generation' Length

Life table data (e.g., survival rate and fecundity for all age classes

Generation Length Workbook.xls
(https://www.iucnredlist.org/resources/generation-length-calculator )

Y B C D E F G H J K L [ i} [u] P o 5}

; | Calculating Generation Length
- |Enter information only in the cells labelled (i) and F(i) (columns B and C). Generation length = 11 years
3 See information on the right side.
4

?3;:';;3 Survival Ff:::l"':;'“"; Age | Survivorship | Materrity
5
[ 5 S(i) F X I mx ix x| x Ixomx
7 0 01 i i 1 zero by defr. i 0 Survival rate. (/)
[ 1 01 i 1 [if] 0 i 0 Proportion of individusls surviving an age dlass; Hannual mortality]
) 2 1 30 z 0.01 0 1] 0 e.g.. (0] is the propartion surviving frorn birth ta 12 months
n 3 1 0 3 0.07 a0 0.3 09 (1) is the proportion surviving from 12 to 24 morths
1l 4 1 0 4 0.07 0 0.3 12
2 5 1 0 5 001 0 03 15 Fecundity or fertility, # (4]
2 3 1 0 5 001 a0 03 18 Average annusl number of offspring produced per individual in that age class
W 7 1 30 7 0.07 0 0.3 21 e, A (0] is the number of offspring produced per individual aged 0 to 12 months
15 8 1 30 g 0.01 30 0.3 24 £ is the number of offspring produced per individual aged 12 to 24 months
& 9 1 0 3 001 0 03 27
7 10 1 0 100 0.07 0 0.3 3 Generation length
B n 1 30 1 0.01 30 0.3 a8 There are several different definitions of generation length or
a 12 1 0 2 007 a0 03 38 generation time. The caleulation here is for the mean age at
20 13 1 0 13 001 0 03 33 which a cohort of individuals produce offspring
] 14 1 0 1 0.07 0 0.3 4.2
22 15 1 0 15 0.07 0 0.3 4.5
23 16 1 0 16 001 0 03 43
24 7 1 0 17 001 a0 03 51
5 18 i i 18 0.07 0 0.3 5.4
2 19 i i 19 0 0 i 0
a7 20 [ [ 20 0 0 i 0 Sum(/, m,) 43
28 21 0 0 21 0 0 0 0 Sumn(a/, m, ] 504
2 22 0 0 22 0 0 0 0 H1 05
n 23 i i 23 0 0 i 0
3 24 [ [ 24 0 0 i 0
3z 25 0 0 25 0 0 0 0
k] 26 i i 26 0 0 i 0
3 27 [ [ 27 0 0 i 0
3 28 0 0 28 0 0 0 0
3 29 i i 29 0 0 i 0
ar 30 i i 20 0 0 i 0
k] 31 [ [ El 0 0 i 0
38 32 0 0 2 0 0 0 0 . . . .
w3 | 0 N 3 g - Guidelines for Using the IUCN Red List

Categories and Criteria



https://www.iucnredlist.org/resources/generation-length-calculator

Reduction

Reduction is a % decline in population 4

Dsy

By

S

Time

. th t . | f | . Population
- . ( 1 O 3 - )
criterion A years or s generations).
LA B C D E F G H I J K L M N
1 |Calculating 3 generation decline with exponential assumption and only 2 years of data
2 |Instructions: Enter data only in blue-highlighted cells. The result is in the yellow-highlighted cells
3 |Notes: constant exponential rate is assumed
4 | Generation time (years) Assessment period=_ 45  years
5 Assessment year=|2005 3 generations ago= " 1960
6
Fyears r 4
between3-  # years btw
Population Population genagoand Yearzand #yearsbtw  Annual  Changebtw?- Changebtw  Population 3 Population 3gen
7 Year 1 inyear1  Year2  inyear2 Year present  estimates  change genago & Yr1 Yr2& present gen ago:1960 current:2005 change
38 1970 [ 10,000 [ 1990 [ 7000 [ 10 15 207 98.23% & 84% & 77% | 11,9527 5357 -55.2% (reduction)
9
o ] First Subpopuiation Criterion Az [EN___|
1 14,000 Criterion A1:
12
13 12,000 A
14 For graph only 10,000 =
15 Year Predicted  Year Observed o
16 [ 160" 11952" 19707 10,000 2 5,000
177 2005 53577 1980”7 7,000 2 =
18 [ 1970" 10000 3 6000 R
19[ 1900”7000 8
20 4,000
2 2,000 {| =Cbserved
22
23 o | APredicted
24 1950 1960 1970 1980 1990 2000 2010
25 Year
. LIST
27
28
29
30
3
Intro | Exponential Decline | Linear Decline Multiple populations | A1-A4 (@)

Guidelines for Using the IUCN Red List
Categories and Criteria

CriterionA_Workbook.xls

(https://www.iucnredlist.org/resources/criterion-a)



https://www.iucnredlist.org/resources/criterion-a
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Reduction
Reduction is a % decline in population 4 on =R T
size over the time period specified in =~ sire =2 Pe

criterion A (10 years or 3 generations).

Time

Continuing Decline

Continuing Decline is a recent,
current or projected future decline
which is liable to continue unless
remedial measures are taken.
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Reduction Continuing Decline
Timing: * One-off event * Decline is expected to
* Ongoing continue unless something is

done to stop it.

Applies to:  * Population size * Population size
 Extent of occurrence
» Area of occupancy

 Area, extent and/or quality of
habitat

* Number of locations
* Number of subpopulations



Extreme Fluctuations

Wide, rapid and frequent variation in population size, or
subpopulations, or locations, or distribution (typically
tenfold increase or decrease)

25,000 -
Total

individuals

20,000 ~ Population size
(mature individuals only)
15,000 -
10,000 -
5,000 -
0

Jan July Jan July Jan July Jan July Jan July Jan July
(yr1) (yr1) (yr2) (yr2) (yr3) (yr3) (yrd4) (yrd) (yr5) (yr5) (yr6) (yr6)

Real changes in total population size; extreme fluctuation



Extreme Fluctuations

Wide, rapid and frequent variation in population size, or
subpopulations, or locations, or distribution (typically
tenfold increase or decrease)

25000 -
Total

individuals Population size
20000 4 (mature individuals only)

15000 -

10000 -

5000 -

July Jan July Jan July Jan July Jan
(yr1) (yr2) (yr2) (yr 3) (yr3) (yr 4) (yr 4) (yr5)

Natural seasonal fluctuations: not extreme fluctuation



Severely Fragmented

Most individuals (>50%) found in small, isolated
subpopulations between which there is very little dispersal.
These subpopulations may be too small to be viable.

Taxa with highly mobile adult stages or .
producing large numbers of small, mobile ‘
diaspores can disperse more easily and \
are not so vulnerable to isolation through
. \
/ O

fragmented habitats.

Taxa producing small numbers of
diaspores (or none at all), or only large
ones are less able to disperse over wide
areas and are more easily isolated.
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Extent of Occurrence

Area of Occupancy

Extent of Occurrence: area within

the shortest continuous imaginary ) / )
boundary draw dall known, | _
oundaydrawn rourd  knour, & / L -

. / 73

occupied by the taxon. _ -
...EOO # the species’ range. T ,////

Area of Occupancy: area within )
the extent of occurrence which is =
actually occupied by the taxon — D @
(measured by overlaying a 2x2 km @ PN
grid and counting number of \ &J
occupied cells). © \\ /
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 Distribution map
— Data points (red dots)

— Limits to distribution (blue
polygons)

« Extent of occurrence (EOO)

— Entire area within the
minimum convex polygon
(e.g., 121,536 km?)

« Area of occupancy (AOQ)

— Total occupied 2x2 km grid
cells (e.g., 40 km?)

NEW
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Extent of Occurrence

Comparison of taxa with same AOO but different EOO — a single threatening

event is more likely to impact the taxon with the smaller EOO:

i I ' —Threatening/ E ﬁy

event \ =

AOO = 10x4 =40 km? AOO = 10x4 =40 km?
EOO = 44 km? EOO = 105 km?



Extent of Occurrence

Comparison of taxa with same AOO but different EOO — a single threatening
event is more likely to impact the taxon with the smaller EOO:

A

(.. \

wiile
\ q‘;
AOO = 7x4 = 28 km?2 AOO = 8x4 =32 km?2

EOO = 28 km? EOO = 82 km?



Area of Occupancy

Mongolia

 Linear habitats: AOO measurement

L o : must be consistent with

h - e — threshold values — use a 2x2 km
. grid for AOO estimates.

é{;i;c;s;i;dgsggaricus distribution [ ———__— | :vgkmzme SRS

D AC

0 5 10 15 20 25 30 35 40 Kilometers
e = e

« AOO can also be measured as
the smallest area essential at
any stage to the survival

- Breeding
MNonbreeding (Marine) |-"I e




Location Is a geographically or
ecologically distinct area in which a
single threatening event can rapidly
affect all individuals of the taxon.



Invasive
species

2 locations



Pollution

4 locations



Parts of the distribution not affected by any
threats?

« Don’t consider locations at all (if >50% of
distribution is unaffected); OR
« Use subpopulations as surrogate for locations; OR

* Use smallest area affected to determine locations;
OR

» Use most likely threat to occur in unaffected areas
to determine locations there.

Pollution

4-5 or >5 |ocations...?




If most serious threat does not affect entire distribution: can use other
threats to count locations in areas not affected by most serious threat.

5-6 locations

If there are no plausible threats, do not consider locations at all.
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Quantitative Analysis

Quantitative Analysis is any form of analysis which estimates
the extinction probability of a taxon based on known life history,
habitat requirements, threats and any specified management
options (e.g., Population Viability Analysis (PVA)).

0.10 -
0.09 -

0.08 -
0.07 -
0.06 -
0.05 -
0.04 -
0.03 -

Probability of extinction

0.02 -
001

0.00 - 3 . , , , .
0 10 20 30 40 50 60 70 80 S0 100
Years



Quantitative Analysis
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Red List Guidelines 78

measurement error, spatial vaniation, ete. should be sublmc‘ted_ For example if survival rates are
based on census data, binomual varance hasticity can be
subtracted from total ohserved varance (Akczkaya 2002); if ﬂlE gu.rvl\'al rates are based on a
mark-recapture analysis. methods described by Gould and Nichels (1998) and White er al.
(2002), or in the help file of Program MAREK can be used to remove demographic/sampling
varnance.

If catastrophes are included n the model, only data flom non-catastrophe years should be used
when estimating the mean and vanance of the model variable (such as survival, fecundity, or
carrying capacity) that the catastrophe affects.

When probabilistic results are based on simmlations. the number of replications or iterations
defermines Ihe pmslun of these results. In most cases, the randomly sampled model
ve if the number of replications is in the 1,000 to 10,000

P Y rep
Tange.
943 Sparal variabiliy

If different subpopulations of the taxon are spatially separated or have different demographic
rates, these should be incorporated by m:kmg the model spatially explicit. Modelling such a

taxon with a single-population model may the When
nmhrple populations are included in the model, the rum:lahun amung the dlﬂ‘ela:n populamns
is an important factor; igmoring it (ie. all pop to be i

underestimate the extinction probability.

9.5 Incorporating uncertainty

We suggest that all parameters be specified as ramges (or as distnbutions) that reflect
uncertainties in the data (lack of knowledge or measurement errors). In addition, uncertainties
in the structure of the model can be incorporated by building multLple models (e.g., with
different fypes of densln dependence) There are various methods of propagating such
mne i in cal il (Ferson er al. 1998). One of the simplest methods is
to build best-case and v.ursl—case models (e.g., Akcakaya and Raphael 1998). A best-case {or
optimistic) model includes a combination of the lower bounds of parameters that have a negative
effect on viability (such as variation in survival rate), and upper bowumds of those that have a
positive effect (such as average survival rate). A worst-case or pessimistic model includes the
reverse bounds. The results from these two models can be used as upper and lower bounds on
the estimate of extinction risk, which in tum can be used to specify a range of threat categories
(see Annex 1 of TUCN 2001, 2012b).

9.6 Documentation requirements
Any Red List assessment that relies on critenion E should inchude a document that describes the

o1 methods used. as well as all the data files that were used in the analysis. The

d nt and acc ing information should nclude enough detail to allow a reviewer to
reconstuct the methods used and the results obtained

The documentation should include a list of assumptions of the amalysis, and provide
explanations and justifications for these assumptions. All data used in estimation should be
either referenced to a publication that is available i the public domain, or else be included with
the listing documentation. The uncertainties in the data should be documented.
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Key terms and Concepts exercise (20 minutes)

Work in groups of 2-3

people. Location
You will be given a card with
a Red List term onit.

You have 20 minutes to:

* Discuss the meaning of the
term within your group.

* Give one example (real or
fictional) that demonstrates
the term, explaining what it
means in your own words

After 20 minutes, each
group will present their
example.

Example:




