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CHELONIA SCIENCE

20 years of IZS at Allwetterzoo Miinster
and the 3rd Meier Symposium
from May 3 - 5, 2024
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Editorial processing by Michael Daubner, Cologne, Germany

The International Center for the Conservation of
Chelonians (IZS) celebrated its twentieth anniversary
last year. The concept of breeding highly endangered
turtles as part of a joint project between a zoo and
private individuals dedicated to the breeding of en-
dangered turtles, which was unique at the time of its
foundation, has developed into one of the world‘s most
successful institutions for the conservation of Asian

turtles. This includes species whose areas of origin are
not known, even a speciedswhose area of origin is not
known, even today, as it has so far only been found on
animal markets. This concept thus became a model for
the Citizen Science Initiative for cooperation between
citizens and research institutions, just as it provided
the blueprint for the Citizen Conservation Project
within Europe (see https:/citizen-conservation.org).

Fig. 1: Group picture.
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station.

The symposium began on Friday with a presentation
by Dr. Preininger from Vienna on the conservation
breeding and reintroduction of Batagur baska. Breed-
ing began in Vienna in collaboration with Peter Pra-
schag (see also DEDIEU et al., 2023). Subsequently, she
provided further insights into the conservation of this
species on site in now 2 breeding stations. The initially
high losses of clutches due to ants and the subsequent
increase in hatching rates to 62 % since 2013 with an
incubation period of approx. 66 days demonstrate the
successes achieved in Cambodia. There have been a
total of 700 hatchlings so far. The clutches observed
on site in the stations were mostly laid only after the
creation of mock nests at a distance of 8 meters from
the shore and about 1.75 m above the water level at
ambient temperatures of 22.4°C in the more north-
ern center and 25.4°C in the more southern location.
Juvenile turtles were released and reared in ponds

Fig. 2a-c: A handful of hatchlings of Cuora zhouifrom the IZS (a) and one of the females (b) and males (c) in their tanks at the breeding

Photos: a: C. Langner; b,c: H.-J. Bidmon

located about 5 m from the natural river bank, achiev-
ing growth rates of about 1.5 kg/year. So far they have
proved to be loyal to their location, as they have shown
no tendency to migrate away from the ponds.
However, adult wild-caught turtles fitted with trans-
mitters showed very extensive migrations in the river
courses, ultimately roaming an area of over 1300 km?
at a speed of around 1.2 km/h (see also the notes on
the presentation by P. PRASCHAG; BIDMON, 2022).

Dr. Philipp Wagner and Heiko Werning then present-
ed a tribute to the achievements of Ingrid & Elmar
Meier with reference to the Pritchard Award presented
to Elmar in 2023 for his life’s work and the awarding of
the Federal Cross of Merit to Ingrid and Elmar Meier
in February 2024. This honour was then toasted with

a specially labelled beer from a local brewery. This was
followed by a cozy get-together and dinner (Fig. 3).




Saturday began with the regular lec-
ture program with M. Pawlinsky and
a detailed introduction to the world
of pelomedus turtles and their spe-
cies diversity, which unfortunately
can only be proven by molecular ge-
netics in some cases, followed by in-
sights into the keeping and breeding
of Pelusios adansonii by S. Nickl. Mr.
O. Klawoon presented an interesting
and detailed report on the keeping
and breeding of Claudius angustatus.
In particular, reference was made to
the observations on the stimulation
of reproduction and the incubation
of clutches laid at different times.
Here it was observed that the first
two clutches laid in the annual cycle
at the beginning of the dry season go
through a diapause, which cannot be

broken by time (incubation period),
but by going through a dry phase
lasting 1-2 months, after which the
hatching success is so far only about

33%, while with the 3rd clutch the
development continues immedi-
ately after laying, whereby higher
hatching rates are also achieved. It
is still unknown why about 67% of
the eggs in the first clutch do not
develop after the diapause, but this
has also led to discussions.

T. Schlichter reported on the es-
tablishment of a facility for keeping
Clemmys guttata indoors and after
the obligatory group photo (Fig. 1)
and the lunch break, Elmar Meier
& Christian Langner presented the
twenty-year success story of the IZS,
emphasizing in particular the rescue

of Cuora zhoui among the many
other species. This is because 70%
of the world population of C. zhoui
has so far been bred in Miinster (Fig.
2a-c). Mr. Werning then continued
this success story by once again
highlighting the project as a blue-
print for the Citizen Conservation
Initiative and explaining it to the
audience (https:/citizen-conservation.
org/). This was followed by Mr. M.
Auer, who gave two presentations
on the keeping and breeding of
Cuora cycloornata annamitica and
Cuora mccordi (Fig. 4a, b), thus once
again establishing a direct link to the
species kept at the IZS. While Mr.
M. Klempt presented the long-term
husbandry of Chelodina rugosa at
Tiergarten Berlin.

Fig. 3: A toast to the Pritchard Award and the Federal Crosses of Merit for Ingrid and EImar Meier (left) and the laudators Heiko
Werning (center) and Philipp Wagner (right).
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Fig. 4a-b: Hatchlings of Cuora cycloornata cycloornata (a) and Cuora mccordi (b) from the IZS.

Finally, Dr. P. Wagner rounded off the lecture series
with a presentation of a conservation center of the
Allwetterzoos Miinster on site in Cambodia (ACCB;
Angkor Centre for Conservation of Biodiversity). He
paid particular attention to the breeding of Indotestu-
do elongata and their release and reintroduction into
the wild. The selection of areas for reintroduction,
the “gentle one-year acclimatization” of the young
tortoises in one of the first reintroduction sites and
the involvement of the monks, which helps to focus
the attention of the local population on the protec-
tion of the animals, were also hiaghlighted.
Afterward, those who wanted to stay met up for a
communal meal and to talk shop.

The following Sunday morning, as usual, there was

a visit to the IZS breeding station itself for those

interested, as well as a presentation of the specimens
kept and their numerous offspring that have seen the
light of day and their future existence here since the
2nd Meier Symposium (2022) (see Fig. 2, 4-9, 12).
Of course, there was also an opportunity to talk shop
about the one or other special feature or phenotype
of one or other species (Fig. 10-11).

In this respect, it was once again a very successful
event, which showed everyone the success of this
project, which has now been running for just over 20
years. However, we should not forget the time that
Elmar and Ingrid Meier had already devoted to this
conservation breeding project in private for many
years. Yes, and also those who had supported Mr. and
Mrs. Meier with their help and the supply of suitable
or affordable breeding animals.

Fig. 5: Those who quickly accepted the invitation to the IZS on Sunday were welcomed by a Cuora glabinifrons offspring in the

public entrance area to the station.




Fig. 6a-d: Offspring of Cuora bouretti (a),
C. picturata (b), C. cycloornata annamiti-
ca, (), C. cycloornata meieri (d).




Nevertheless, for me at least, I of-
ten leave such successful meetings
with a “laughing and crying eye”
Laughing - because they show
how personal and communal
(zoos) joint efforts and commit-
ment can contribute to success-
fully ensuring the preservation of
biodiversity, both here on site and
in the natural habitats of the re-
spective species. Yes, and because
it is slowly becoming apparent
that even small populations are
perhaps beginning to suffer from
genetic inbreeding depression less
quickly than expected (DEHASQUE
et al,, 2024). Weeping — because it
also makes us realize what we have
changed for the worse through
our actions, so that we are now
dependent on such measures. So
a few more personal thoughts on
the topic and future prospects.

Fig. 7a-b: Offspring of Cuora aurocapitata
(a) and an adult C. a. dabieshani (b).

Final thoughts

As beautiful, well-intentioned and
forward-looking as such projects
are planned and managed, they
are also an expression of a much
more far-reaching problem, which
was also expressed by the much
more broadly conceived Citizen
Conservation Initiative presented
by Mr. Werning. For when the
question arose at the end of his

presentation as to how and how
many of the animals that were
raised in private hands would be
practically released back into the
wild, since, as was expressed in
most of the conservation project
presentations, these were released
tortoises that were raised in con-
servation facilities and released
into the nature reserves using the
so-called soft release method?




Fig. 8a-d: One of the female (a) and
male (b) Leucocephalon yuvoni in the
breeding station and one of last year’s
offspring (c). This is probably the only
species whose portrait adorns a beer
brewed according to the German purity
law in support of the IZS.




The terse answer was that this
question was not asked, as it was
about conservation and every-
thing else was a problem that
society had to answer. The priority
is the preservation of evolutionary
lines that have been developing for
millions of years!

One of the participants added that

it was impossible to predict the
future and how everything would
develop politically. Whether this
attitude is correct, however, must be
questioned. For one thing, species
also continue to evolve (e.g. BID-
MON, 2019 and the literature there),
whereby even locally only those that
can adapt to the changes will survive
(e.g. RoTH et al., 2021; KROCHMAL &
RotH, 2023; FLEURY et al., 2024; RE-
BER et al., 2023; MILLER et al., 2024).
As good as the husbandry conditions
may be, keeping animals in human
care also means foregoing natural
selection, which, as far as we know; is
essential for survival in the wild. Yes,
and moreover, this approach clearly
shows us the dilemma of species
conservation, because even under
the most optimistic assumptions, we
can only conserve very few of the
species affected by decline

Fig. 9a-d: Adult breeding individuals of
C. glabinifrons(a, b) and C. maccordi(c)
and C. picturata(d) in the 1ZS.
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in this way (e.g. BERTOLERO et al,,
2007). Even the recording of all
species that make up a so-called
“ecosystem” to which living beings
are adapted is still impossible (and
the hope that quantum comput-
ers will make it possible remains
uncertain). Even if this is the case,
it can be assumed that previously
disturbed ecological niche balanc-
es will no longer be as they once
were (EAsTwoOD et al., 2023). In
this respect, it can already be seen
today that everything essentially
boils down to the fact that this
conservation concept can only lead
to an artificial form of conservation
that is socially acceptable. There
are certainly good examples of how
this has already been achieved in
the past and has often only been
realized with the help of individual
committed private individuals (see
e.g. BAKER & BAKER, 2014). How-
ever, societal changes also show us
the problems that arise as societies
restructure, so that even in this
country today, politicians do not
know what to do. Apart from a few
conservationists, we only hear from

Fig. 10a-b: EImar gave the new guests
lots of information on taxonomy and
husbandry, which was clearly a source
of pleasure.

a few people that they consider
free-living bison to be important
for Germany again, as the example
in Wittgensteiner Land shows us.
Certainly reptiles, turtles and birds
are likely to have an easier time in
terms of social acceptance than
big game or wolves and bears, but
this also depends on what restric-
tions would be associated with
this for some interest groups and
business representatives (insect
protection vs. agricultural lobby;
factory plant construction vs. field
hamsters or lizards, to name just

a few well-documented examples
from Germany). Certainly, indi-
vidual species can be propagated
and preserved in appropriate
facilities, but on the one hand this
is probably only possible for a very
limited number and on the other
hand these selected species will
also change, as they are subject

to an artificial selection pressure
defined by humans, which does not
correspond to that which a living
creature has to withstand in the
wild. Even if we stick with turtles,
individuals reared in a Headstart
program do not undergo or “learn”
the behaviour they need to avoid
predators (e.g. CURRYLOW et al,,
2017). A point that was already
addressed in 2022 under the topic
of “Animal culture”. If, in addition,
the parent animals have been living
in an artificial, protected environ-
ment for one or two generations,
even the limited inheritance of ap-
propriate protective behaviors can
make the offspring less fit for life
in the wild. The impressive work
of RoTH & KrRoCcHMAL cited above
has shown us the effects of such




Fig. 11a-b: The presentation of special phenotypes was also very well received by the experts.

changes (see also BIpMON, 2019;
BipmoN, 2022). Of course, there
may also be the reverse process, in
which animals that were once bred
in human care have re-established
themselves in the wild, but the
latter has so far mostly only been
observed for relatively large mam-
mal species. Yes, and as already
mentioned above, the conditions
and the conditions provided by
humans in the sense of managed
nature must also be right, other-
wise it remains doubtful whether a
society would tolerate this.

However, I myself see a far more
significant problem with regard to
biodiversity and species conserva-
tion, which is also caused by our
own human behavior as a society
in the sense of a global, responsible
civil society. Of course, change is
always associated with uncertainty,
but it should already be clear to us
today, at least in the industrialized
nations, that we need to change the
way we use natural resources. And
I don't just mean the resources that
we as humans absolutely need to
live! In this respect, we are faced

with very complex tasks, with most
people probably perceiving climate
change as the most serious (see

e.g. MURALI et al.,, 2023, WALDE et
al.,2024). In the context of biodi-
versity and species conservation,
however, I would like to clarify this
again for everyone using a more
understandable example. Species
are integrated into so-called “eco-
systems’, which are determined

by both abiotic environmental
factors and biotic factors. In this
respect, we lament the increasing
extinction of insects as a problem
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Fig. 12: Since sun and shade are an important part of artificial species conservation, this view through a futuristically patterned
surface hopefully does not just point to a future electronically digitized “image existence”.

for the preservation of biodiversity,
at least in this country. What has
contributed to insect mortality is
also known, namely the abundant
use of very effective pesticides,
possibly even in connection with
climate change and road traffic (see
also EAsTwooD et al., 2023). Yes;
even modern genetic engineer-

ing in agriculture is still not only
aimed at breeding higher-yielding
crops, no, the main aim is to make
crops more resistant to pesticides
and herbicides or, as in the case

of maize, more resistant to certain
insects that appear as pests. How-
ever, the insects damaged by this
are important components of food
chains in such ecosystems, not only
for birds, but also for amphibians
and reptiles, which in turn are
links in the food chain. However,
such food chains will inevitably
break down if we continue to farm
in this way. This problem is well
known! One way out is certainly to
consistently separate agricultural
land from the natural landscape
formations. However, this would
mean that we would need much
larger nature reserves with at most

very traditional farming methods.
Or we would have to abandon the
extensive use of herbicides and
pesticides on agricultural land,

or at least drastically restrict it.
However, the latest findings con-
tradict the latter (GOLDEN-KRONER
et al, 2019; Senior et al., 2024).
However, as is clear to us even in
our relatively enlightened society,
such an approach leads to more,
even life-threatening protests and
disputes, forcing even the EU to
withdraw certain restrictive re-
quirements for the protection of
nature and biodiversity (NAVARRO
& LOPEZ-BAO, 2024). Although
even the protesters should already
be able to see where “business as
usual” would lead, and the further
loss of natural pollinators would
result in considerable additional
costs, at least for fruit growers.

Of course, some may think that we
are doing our best and are already
switching to e-mobility! Never-
theless, new problems for nature
conservation are already emerging,
as the associated consumption of
so-called rare earths leads to more
endangered species, as the mi-

ning process destroys habitats for
endemic species (just as a recent
example, YIN et al., 2024). Which
also raises the question of where to
reintroduce species whose habitats
have been completely destroyed?
This problem will not end with the
switch from e-mobility to hydro-
gen, either, as we will then very
likely use up the resources saved
there for ,even more“ social media
and the expansion of Al.

Yes, and ultimately we should also
recognize that the conservation of
species in human care consumes
energy and contributes to global
warming as long as we do not con-
sistently change course and only
implement the conservation of
such species directly on site in the
area of origin or in regions where
the climatic conditions are such
that no additional energy con-
sumption is required for artificial
air climatization. Fortunately, the
latter is already being practiced, at
least by institutional facilities, as
mentioned above (see also KucH-
LING, 2006; PLATT et al., 2022; DE-
DIEU et al., 2023; GINAL et al.,, 2023;
NGo et al., 2023; LE et al., 2024).



Literature

BARKER, D. G. & T. M. Barker (2014): The invisible ark: In defense
of captivity; — VPI Library, Boerne, TX, USA, pp. 169.

BerToLERO, A., D. Oro & A. BesnarD (2007): Assessing the efficacy
of reintroduction programmes by modelling adult surviv-
al: the example of Hermann'’s tortoise. - Animal Conserva-
tion 10(3): 360-368; DOI:

).

Biomon, H.-J. (2019): It has to be convenient! Aesthetics versus
usefulness and objectives in animal maintenance: A com-
ment to sound a note of caution to current developments.
- Schildkroten im Fokus 16(3): 12-25;

(
).

Bipmon, H.-J. (2022): Das 2. Meier Symposium tber die Erhal-
tung von stark gefdhrdeten Schildkroten. Schildkréten im
Fokus; 19(3): 18-22.

CurryLow, A. F. T., A. MaNDIMBIHASINA, P. GiBeons, E. Bekarany, C. B.
STANFORD, E. E. Louis Jr. & D. E. CrockEr (2017): Comparative
ecophysiology of a critically endangered (CR) ectotherm:
Implications for conservation management. - PLoS One
12(8): e0182004; DOI:

).

Depieu, A., N. SCHERZER, T. PAUMANN, A. G. J. MorsHeD, A. WEIs-
SENBACHER, C. WALZER & D. PReININGER (2023): Camera Traps
Provide First Insights into the Nesting Behavior of the Crit-
ically Endangered Northern River Terrapin (Batagur baska).
— Chelonian Conservation and Biology 22(1): 46-57; DOI:

).

DeHAsqQuE, M., H. E. MoraLEs, D. Diez-De-MoLiNo, P. PECNEROVA, J. C.
CHAcoN-Duauk, F. KanELLIDOU, H. MULLER, V. PLoTnikov, A. ProTto-
popov, A. TikHoNov, P. NikoLskiy, G. K. DaniLov, M. GIANNI, L. VAN
DER Stuis, T. HigHAM, P. D. Heintzman, N. OskoLkov, M. T. P. GILBERT,
A. GOTHERSTROM, T. VAN DER VALK, S. VARTANYAN & L. DALEN (2024):
Temporal dynamics of woolly mammoth genome erosion
prior to extinction. — Cell 187(14): 3531-3540; DOI:

Eastwoob, N., J. Znou, R. DereLLg, M. A.-E. AsDALLAH, W. A. STUBBINGS,
Y. Jia, S. E. CrawrorDp, T. A. DavipsoN, J. K. CoLBOURNE, S. CREER, H.
Bik, H. HoLLerT & L. Orsini (2023): 100 years of anthropogenic
impact causes changes in freshwater functional biodi-
versity. — eLife 12: RP86576; DOI:

FLEURY, A. G., C. C. O’'Hara, N. Butr, J. Restrero, B. S. HaLpern, C. J.

13

KLeN, C. D. KuempeL, K. M. GAYNOR, L. K. BENTLEY, A. J. RICHARDSON
& D. C. Dunn (2024): Spatial and life history variation in a
traitbased species vulnerability and impact model. - PLoS
ONE 19(6): €0305950; DOI:

GINAL, P; J. StaHLBERG, A. RAauHAUS, P. WAGNER, D. RODDER & T. ZIEGLER
(2023): Threatened turtles and tortoises (Testudines) in
zoos: A ZIMS database analysis for improved One Plan
Approach to Conservation actions. — Salamandra 59(3):
262-274.

GoLDEN KrRONER, R. E., S. QiN, C. N. Cook, R. KriTHIVASAN, S. M. PAck,
O. D. BoniLLa, K. A. CorT-KANSINALLY, B. CouTtiNHO, M. FENG, M. I.
MaRTINEZ GARCIA, Y. HE, C. J. KenNepy, C. LesreToN, J. C. LEDEZMA,
T. E. Lovesoy, D. A. LuTHER, Y. PARMANAND, C. A. Ruiz-AGUDELO,

E. YErena, V. MORON ZamBraNo & M. B. Mascia (2019): The
uncertain future of protected lands and waters. — Science
364(6443): 881-886; DOI:

).
KrocHmaL, A. R. & T. C. RotH (2023): The case for investigating
the cognitive map in nonavian reptiles. — Animal Be-
haviour 197: 71-80; DOI:

KucHLing, G. (2006): An ecophysiological approach to captive
breeding of the swamp turtle Pseudemydura umbrina. In:
Artner, H,, Farkas, B. & V. Loehr (Eds.); Turtles: Proceedings
of the International Turtle & tortoise Symposium, Vienna
2002. - Edition Chimaira 196-225
(

).

Le, M. D., D. Roepper, T. T. NGuven, C. T. PHam, T. Q. NGuven, A. V.
OnNG, T. E. M. Mccormack, T. T. Ncuven, M. H. Le & H. T. NGo
(2024): Climatic niche modelling and genetic analyses
highlight conservation priorities for the Spotted Softshell
Turtle (Pelodiscus variegatus). — Nature Conservation 55:
67-82; DOI:

).

Miller, W. B. Jr., F. Baluska, A. S. Reber & P. Slijepcevic¢ (2024):
Biology in the 21st century: Natural selection is cognitive
selection. - Progress in Biophysics an Molecular Biology
190: 170-184; DOI:

MuraLl, G., T. Iwamura, S. Merl & U.RotLt (2023): Future tem-
perature extremes threaten land vertebrates. — Nature
615(7952): 461-467; DOI:


https://doi.org/10.1111/j.1469-1795.2007.00121.x
https://doi.org/10.1111/j.1469-1795.2007.00121.x
https://chelonia-science.de/abstract/abstracts-b/bertolero-2007-03.html
https://chelonia-science.de/abstract/abstracts-b/bertolero-2007-03.html
https://www.chelonia-science.de/artikel/bidmon-2019-01.html
https://www.chelonia-science.de/artikel/bidmon-2019-01.html
https://doi.org/10.1371/journal.pone.0182004
https://doi.org/10.1371/journal.pone.0182004
https://chelonia-science.de/abstract/abstracts-c/currylow-2017-01.html
https://chelonia-science.de/abstract/abstracts-c/currylow-2017-01.html
https://doi.org/10.2744/CCB-1543.1
https://chelonia-science.de/abstract/abstract-d/dedieu-2023-01.html
https://chelonia-science.de/abstract/abstract-d/dedieu-2023-01.html
https://doi.org/10.1016/j.cell.2024.05.033
https://doi.org/10.1016/j.cell.2024.05.033
https://doi.org/10.7554/eLife.86576
https://doi.org/10.7554/eLife.86576
https://doi.org/10.1371/journal.pone.0305950
https://doi.org/10.1371/journal.pone.0305950
https://doi.org/10.1126/science.aau5525
https://doi.org/10.1126/science.aau5525
https://chelonia-science.de/abstract/abstracts-g/golden-kroner-2019-01.html
https://chelonia-science.de/abstract/abstracts-g/golden-kroner-2019-01.html
https://doi.org/10.1016/j.anbehav.2023.01.006
https://doi.org/10.1016/j.anbehav.2023.01.006
https://chelonia-science.de/abstract/abstracts-k/kuchling-2006-03.html
https://chelonia-science.de/abstract/abstracts-k/kuchling-2006-03.html
https://doi.org/10.3897/natureconservation.55.114746
https://doi.org/10.3897/natureconservation.55.114746
https://chelonia-science.de/abstract/abstract-l/le-2024-01.html
https://chelonia-science.de/abstract/abstract-l/le-2024-01.html
https://doi.org/10.1016/j.pbiomolbio.2024.05.001
https://doi.org/10.1016/j.pbiomolbio.2024.05.001
https://doi.org/10.1038/s41586-022-05606-z
https://doi.org/10.1038/s41586-022-05606-z

14

(https://chelonia-science.de/abstract/abstract-m/mura-
li-2023-01.html 7).

Navarro, A. & J. V. Lorez-Bao (2024): Agribusiness undermines

EU green policy. - Science 384 (6692): 169-1770; DOI:
https://doi.org/10.1126/science.ado6250 7.

NGo, H.T,, T. E. M. McCormAck, H. V. Hoang, T. T. NGUYEN, B. TAPLEY,

M. H. Lg, D.T. Lg, T. T. Ncuyen, H. L. T. TRiNH, T. ZIEGLER, T. Q.
Ncuven & M. D. L (2023): Genetic Diversity of the Critically
Endangered Big-Headed Turtle (Platysternon megaceph-
alum) Based on Wild and Traded Samples: Implications
for Conservation. — Diversity 15(9): 958; DOI: https://doi.
0rg/10.3390/d15090958 7~
(https://chelonia-science.de/abstract/abstract-n/ngo-
2023-01.html 7).

PLatT, S. G, S. H. N. Aung, M. M. Sok, T. Lwin, K. PLatT, A. D. WALDE

& T. R. Rainwater (2022): Reproduction of translocated Geo-
chelone platynota (Testudines: Testudinidae) at two wild-
life sanctuaries in Myanmar. — Salamandra 58(2): 161-165
(https://chelonia-science.de/abstract/abstract-p/
platt-2022-02.html #).

Reser, A. S., F. BaLuska & W. B. MiLLEr (2023): The sentient

cell. - Oxford University Press 1-249; DOI: https://doi.
0rg/10.1093/0s0/9780198873211.001.0001 7.

RotH, A. D., A. R. KrocHmAL & T. C. RotH (2021): Contribution to
the special issue on reptile cognition: Context-specific cue
use in the Eastern painted turtle (Chrysemys picta) and its
effects on decision making. - Behaviour 158(12-13): 1101-
1120; DOI: https://doi.org/10.1163/1568539X-bja10093 ~
(https://chelonia-science.de/abstract/abstract-r/roth-
2021-01.html 7).

SENIOR, R. A., R. BagwyN, D. Leng, A. K. KiLLion, W. Jetz & D. S.
WiLcove (2024): Global shortfalls in documented actions to
conserve biodiversity. — Nature 630(8016): 387-391; DOI:
https://doi.org/10.1038/541586-024-07498-7 /.

.doi: 10.1038/541586-024-07498-7.

WaLDEg, A. D., G. S. DemaYa, M. BEHANGANA & L. LuiseLLi (2024): Refu-
gee crisis also affects biodiversity. — Nature 630(8017): 563;
DOI: https://doi.org/10.1038/d41586-024-02054-9 /.

YN, X., L. P. ANG & Z. Y. CHANG (2024): Rare earth element mining
threatens Malaysia’s biodiversity. — Science 384(6701):
1182; DOI: https://doi.org/10.1126/science.adp2846 7.



https://chelonia-science.de/abstract/abstract-m/murali-2023-01.html
https://chelonia-science.de/abstract/abstract-m/murali-2023-01.html
https://doi.org/10.1126/science.ado6250
https://doi.org/10.3390/d15090958
https://doi.org/10.3390/d15090958
https://chelonia-science.de/abstract/abstract-n/ngo-2023-01.html
https://chelonia-science.de/abstract/abstract-n/ngo-2023-01.html
https://chelonia-science.de/abstract/abstract-p/platt-2022-02.html
https://chelonia-science.de/abstract/abstract-p/platt-2022-02.html
https://doi.org/10.1093/oso/9780198873211.001.0001
https://doi.org/10.1093/oso/9780198873211.001.0001
https://doi.org/10.1163/1568539X-bja10093
https://chelonia-science.de/abstract/abstract-r/roth-2021-01.html
https://chelonia-science.de/abstract/abstract-r/roth-2021-01.html
https://doi.org/10.1038/s41586-024-07498-7
https://doi.org/10.1038/d41586-024-02054-9
https://doi.org/10.1126/science.adp2846

