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The TUCN Red Listing of the green sea trile, Chelowia mywlas,
in the Endangered category has recently been re-affirmed, along
with supporting documentation (Seminoff 2004), The criferion
invoked as qualifying the species for this catcgory is a =50%
decline in 3 generations (zee [UCKH 2001}, An Endangered species
18 “comsidered to be facing a very high risk of extinction in the
wild” (TLIC™ 2080 ).

T'hree generatrons ago &5 thought to be 1853-1895 (mostly 1873),
depending on the population, The assessment provides tables about
the data from which changes over 3 generations are inferred. This
is an improvement over the 1966 listing of the preen turtle, which
provided no supporting documentation! Nevertheless, because
reliable or even unreliable data going so far back are scarce, the
assessment has to depend on extrapolations from present frends
inte the past. [n some cases the available information is so slender
as to place this procedure between the dubdous and the worthless.
But it 15 not the intent here to pick over such detailz for each
population, but rather to draw attention fo two general problems.

Llse of avevape monbers nesting per year,

One of the outcomes of the appeal process against the 199 red
listing was the ruling thot assessments should not be based on the
number of geopolitical units showing such declines or gaing, but
be weighted pccording to the size of populations {Standards &
Petitions Subcommittee of TUCH 20017,

The largest green turtle population - or so 1 along with many
others thought - is that nesting of Baine Island and nearby istands,
Australia. This impression is confinmed by estimates given in
Linnpus ef af, (2003} in very high density nesting years, there are
thought to be about 0,000 females in the inter-nesting habitat of
Raine Island, baged on re-sighfing of maded turtles. And then there
15 Moutler Cay, some 14.5 km from Raine Island itself, Meither
Moutler Cay nor Rame Island turtles have suffered susiained heavy
exploitation of nesting turtles; they are likely to be the genetically
similur, Aveording to Limpus ef al (2003), in very high density
seasons the total annual nesting population for Raine Island and
Moulter Cay would approximate 131,000 nesting females.

However, if one goes o the assesament for the green turile,
one discovers o remarkable thing. The most important population,
s the one that contributes most weight o the iodals from which
population changes are calculated, is that at Tortuguero, Costa
Rica, nof Raine sland, The present average per vear for Tortuguets
is given in Table 5 of Seminoff {2004), in round figures, as 27, 000;
that at Raine [sland comes in at about B0 How can Tortuguers
be ullowed to contribute so much more to an assessment of changes
in world numbers than the buge population at Baine [sland®?

This can be understood by working through a hypothetical
exiample, deliberately made extreme to illustrate the principle
invelved. Suppose there are two populations (Table 1) The first
has 100,000 adulé females, but they only nest once every 10
years. When they do nest, virually all the population nests, with

negligible numbers in between. The average per vear will then be
10,000, But this average per year represents only 10% of the total
number of adult females.

The second hypotheitical population 15 only 30,000 maturs
females. But it breeds every 2 years, with negligible numbers
in the infervening vears. 5o the average per wvear comes out
to 20,0060, which is 30% of the toal number of adult females.
This example shows that with the type of situation occurring at
Raine Island {occasional mass nestings, with a long infer-nesting
interval. maybe in order of 5 years) using the average per vear will
undercstimate the population relative to other populations withouwt
these characteristics.

There is oo cogent evidence that numbers at Baine [sland have
declined. Indeed, the assessment gives some increase there, IT the
Raine Island population were allowed to contribute in proportion
i its numerical eminence, then & number of 80,000 or 20 in the
present column of the balonce sheet, and another large value on the
past column, would promate stability, Larger absolute numbers in
siable or increasing populations make it harder o obtain declines
of 30% in todals for the whole world,

But then some other changes would also be needed, The
Tortuguera popilation would be greater than 27,000, The inter-
sensonal nesting interval for Tortuguero is probably in the 2.5-3
vears range (5, Troeng, pers. comm, 2004}, Multiplying 27,000
by a value in the 2.5-3 range could give a population size for
Tortuguers approxintaiely equal to or close to the 80,006 for Raine
Island, but still less than the 13 1,000 for the Great Morthern Barrier
Reel complex of Bame [sland and Moulter Cay.

Of course, that is in 8 good year, In some years only o few
thowsamd turiles nest, and in others fewer still. But if one wants to
Enoow the number of turiles that exist in a population, one must pay
special aflention to the number in a good year These turtles are
net, it is presumed, suddenly gone from the sess i a subseguent
year when few come to nest. Likewise, the many turtles nesting on
nearky Moulter Cay should oo be left out of the picture. They exist
and there is nothing to indicate that numbers there have changed
differently over the last 3 generations thon those on nearby Raine
Island,

The potential arguiment that the assessment wsed a 2001 cut-oft,
and the Limpus ef o, estimates were published in 2003 may be
discounted. Some fipures were obtainable before. Even without
some of the recent detailz, the Baine Island population should not
have been downgraded by using the annual averages. With values
in the literature of greater than 14,000 twriles on Raine [sland in
a single might (Jessop ef al. 1999}, it is surely likely that 18,000
per year leaves out something important about the size of this
population. Be that as it may, the point stands: for estimating
numbers and changes in numbers of animals, there 15 o peneral
problem in using annual averages. The differing hiology of
populations kas to be taken into account,
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Inter-nesting interyal (yrs) Total hrae:dlng Mean females  Mean'vear as
(negligible nesting in infervals)  Ffemales in pop per year %o of tatal
i O, R Tih, 60 0%
2 40,060 200, (W) 1%

Tahbe 1. Two hypothedical mele populaizons,

Cansfraints o cxtrapolating into e past,

The scarcity of data on turtle numbers for the 18008 requines
extrapolation to  estimate wvalues for 3 gencrations ago.
The assessment makes use of both linear and exponential
extrapoiations, The justification for exponential extrapolation is a
topic that could be debated in itself. 1t does not make allowance for
density-dependent effects on population change. And the matter of
extrapolating back over many years from fwo points that may be
separated by relotively fow years is also debatable. But it is a less
immediately obvious matter that | wish to raise.,

In the tables there are columns giving Past and Present raw datn
for 32 index sites (a8 a matter of explanation, not one of criticism,
Present does not necessarily mean 2004, or even 2001, but refers
to a time when some datw could be found for a period later than
that for the Past value). Comparing the numbers in the Past and
Present colums for each index site (tables 4-6 in Seminoff 20043,
one finds that 18 have Present values that are lower than the Past
values, i.e.. show declines; 10 have Present values that are higher
than the Past values, i.e., show increases; and 3 have values that
are equal, i.e.. no change (not included in this tatly is Sabah where
the changes do not fit readily info these categories). Nearly all the
Past values are not for the 18008 but more recent ones, so it is still
necessary to project bock to obtain some nombers for 3 gencrations
ago. Mow comes the telling part: of the |8 sites with declines, 12
are projected back to pive some velue for a time earlier than the
Past value, but for the 10 sites with incresses, only one 15 projected
back carlier than the valoe in the Past column, and for that site only
one Of twio years extrapolation appear to be involved.

Extrapolating declining populations into the past will boost the
catimates for pumbers existing 3 penerations ago and so favour
finding declines >50% from those numbers, Not extrapolating
backward for incressing populations will exclude the possibility
that some populations were smaller 3 generations ago than
indicated in the Past column. For example, for Ascension Island
surveys indicated 2670 nesting females for the 1977778 season and
370 per senson for the 1998-2001 period. The 3 generations ago
value was also taken as 2670 rather than some lower value that
wiould be derived from extrapolations backward to the late 1800z,

Dioubtless, it will be argued that it s unlikely that any turtle
population was lower in the late 1800s than it is now and that
therefore backward extrapolation of increasing populations should
be disallowed. [ disagree. We do nod know enough about stochastic
variahles, disenses, fluctuations in availability of food, the dynamic
nature of certain beaches, movements of turtles from one beach
to another, the impact of predators (sharks were probably maore
abundant formerdy), the effects of o mun of thermally different
years in unbalancing sex ratio, and turtle demography in general
to adopt & bissed procedure. Using extrapolations back over long
periods from presently declining populations results in still higher
numibers 3 penerations ago, Virlually excluding extrapolation

backward for populations that have nisen more recently prevenis
the possibility of there being smaller numbers 3 generations ago.
The procedure is inherently biased in favour of finding declines
from 3 generations ago, and so meating IUCN decline thresholds.
I drew attention to this problem in comments on a deaft assessment
baut without avail. The text of the final assessment does not even
mention this constraint.

The validity of this construint depends quite heavily on the
frequent use of “no change™ in the tables, ITno change oceurred for
years prior 1o the Past value, then no further backward projection
would be appropriate. But these liberally used assumptions of no
change need examination. To discover numbers for particular vears
in the past is often hard enough. To establish that there have been
no migjor chinges over spans of decades without quasi-regular
surveys and records of those survevs, is fur fetched. For example,
for the Yucatan Peninsula. Table 5 gives no change for the vears
IET9-1982 citing Parsons (1962), Mote the publication date -
prescient person. this Parsons. In any case, the scant information
in the sections of his beok on the Yucatan is too flimsy a basis for
assurming level numbers over this period,

A number of the “no change™ comments in Table 5 have o
associated reference at all, Some of these refer to periods of more
than 100 years, This sofiness of these *no change™ designations is
a further reason for wondering about assumplions underlying the
decision not 10 project increasing numbers back to dates earlier
than the Past data point, Mote: i€ 15 nof sugppested that it would
be valid, say. to extrapolate back exponentially from the present
increasing populations of Tortuguero to 1395, It is sugoested that
the present procedures are biased in favour of finding declines,

The nexi step and assessing the azsessmeny,

One could go on tinkering with the assessment, trying to improve
it, bringing in adjustments for inter-seasonal nesting intervals in
different populations. The presentation could be more transparent.
Despite effors to lay oul the basis of caleulations, it is not always
ensy to understand over what periods projections have been made,
Ciraphs for each site would enable one to see this at plance. Such
graphs should include the Past and Present data points and their
trend lines, and dotted lines for any projections (linear, exponential,
forward, backward). To make things completely explicit and easy
to grosp. the important dates should be on the x axis. Graphs
would show more saliently how greatly the assessment depends
on extrapolation, and they would promote transparency. But is it
worth the extra work?

Another response to the general problems mentioned above - as
well as to all the doubts that arise if one follows up on references
for particulor populations and finds how tenuous the information
wiven often is - would be to stop wasting more time on this flawed
and fruitless endeavor. It is hard enough to estimate how many
turtles there are today, let alone how many there might have been
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in 873! The requisite information to come up with meaningful
numbers is just nod there: for declines over 3 gencrations it is a
case of Data Deficient. Moreover, it may be asked to what extent is
a greater than 50% loss over 3 generations for a long-lived species
a good indication that it faces a very high nisk of extinction in the
wild. There are demonstrated instances of the ability of sea turiles
to rebound from low numbers {for preens, see Balass & Chaloupks
2004; Hays 2004

Mumbers, ioables, and projections may look objective and
seientific, but when one starts to delve into the details it tums out
that much depends on subjective judgments. In some cases one
type of projection gives an impossible or outrageous value, for
example a population for 2001 of zero when this is known not
tov be so. In such cases the assessor has substituted another type
of projection, But what of all the other projections that were not
changed in this way? Just because they do not give an impossible
answer is no guarantee of their worth. This is not an argurment
against making qualitative and subjective judgments: it 15 protest
against any pretense that this exercise is an ohjective scientific
process whose bottom line has much quantitative meaning.

The scarcity of data for 3 generations ago is not the only
profrlem about applying the IUCN criteria to the green turtle, This
is a widespread pantropical species, If it s recovering and doing
well in some places, but doing badly or even wiped out in others,
does that mean the species is soon going extinel, that no green
trtles will exigt in the wild? This type of contradiction would be
avoided by regional listing with a de-emphasis on global listing for
widesprend species.

Regional or population based listing would alse enable more
atlention to be devoted to local problems, as opposed 0 trying o
force into a uniform scheme populations that differ in important
characteristics such s inter-seasonal nesting interval. Regional
red listing by ILFCMN might inform and promote local initiatives.
Adfter all, green turtles are not managed on a global basis; what
happens to them depends on what happens in the various regions,
Even populations that are doing well by IUCN numerical criteria,
as far s one cun tell, may need attention and exhibit regional
specific problems that need to be brought out. For instance,
flonding i recent yeurs on Baime lsland has reduced the amount
of recruitment. This and decreasing size of nesting turtles may be
of some concern (Limpus er af. 2003}, even if not fitting neatly
imtn [UCK™s numerical system - or they may represent natural
Auciuations in habitat with which the Great Barrier Reef turtles are
adapted to cope. In either case, monitoring and thought are needad.
Focussing on such local matters, which may differ from region
to region, may be more worthwhile than spending more fime on
dubious historical global tallies, It is, therefore, & pity that TUCN
has demanded that the present green turtle listing be a global one,
rather than a number of regional listings. Repional listing could
ilso ameliorate the problems arising from lack of data for the past.
Those populations for which data are really just too scarce could
be listed as Dota Deficient, without preventing assigning threat
cetegories to populations for which more data exisl.

Further details, problems, and inconsistencies in the Red Lisis
for sea turtles, together with an account of the history of these

listings, and of how the Crocodile Specialist Group (CSG) has
dealt with similar questions, are avallable in Mrosovsky (2003,
The assessment makes no reference 1o the existence of such

CONITArY OpHninds,

A sy
[, The assessment diminishes the confribution of the huge
RBaine l=land green twrtle population by using average nesting
numbers per Year,

. It containg inherent biases in favour of finding declines by
excluding the possibility that some populations might have
been smaller 3 penerations sgo.

3. Trymg to estimate green (urile numbers in 1873 and use
changes from those levels as a basis for predicling extinction
i5 an exercise in futility and fantasy, because appropriste data
wre not wvailable. And even if adequate data were available,
and a decline of >30% were demonstrated, for a long-lived
species this value may have little relevance to predicting
extinetion risk in the future, Current trends and circumstances
are more important,

4, For a widespread mnimal, ILICN's insistence that a global
listing for the species as o whole be their priority, rather than
making listings for different regions, leads o contradictions.
If a species is stable or increasing in a number of areas, some
with major populations, how can it be facing a very high risk
of global extinction?

5. Much time has been spent on this assessment. That [UCNH
should promote this ndiculous exercise, and that the MTSG
should abjectly go along with it, distracts from focussing on
mare imporiant conservation issucs.
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