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Climate change, habitat loss, degradation and fragmentation, invasive 

species, novel pathogens, noise disturbance, light pollution, giant floating 

islands of trash, anthropogenic alteration of the microbiome, ecological 

traps, inbreeding depression, roadkill, microplastics, stressors, subsidized 

predators, bushmeat crisis, wildlife trade, bird-window collisions, trophic 

cascades. The list could be greatly extended, but such is the litany of threats

facing animal species today. We see growing consensus that we are living 

through Earth's sixth mass extinction event ( Barnosky et al., 2011 ; Ceballos

et al., 2020 ). Even for species not facing imminent extinction, numbers are 

plummeting ( Dirzo et al., 2014 ): 3 billion birds lost in North America over 

the past five decades ( Rosenberg et al., 2019 ). Further, the factors 

underlying biodiversity collapse are often intractable ( Tittensor et al., 2014

). We can view this crisis through the lens of inevitability, or we can see it is 

as a rallying cry to do something to turn the tide. Indeed, many audacious 

plans to address the biodiversity crisis have had prominent advocacy (

Wilson, 2016 ). 

Sobering progress and predictions aside, we also know that conservation can

work, and a number of notable species have witnessed reversals of fortune. 

There are of course a few well-known stories, those of the California condor (

Gymnogyps californianus ) or the Arabian oryx Oryx leucoryx ), wrested from

extinction at the last moment possible. Indeed, using the IUCN Red List of 

Threatened Species, Hoffmann et al. (2010) demonstrated that a number of 

vertebrate species have experienced improvement in their status (40 birds, 

four amphibians, and 24 mammals). This is not meant to detract from the 
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more ominous overarching message (52 species of vertebrate moving closer 

to extinction each year), but shows it can be done. 

What predicted success? Investment of resources. Resources, political will, 

and public support are a powerful recipe for advancing the cause of animal 

conservation ( McCarthy et al., 2012 ; Pereira et al., 2012 ). By one estimate,

all listed species (animals and plants) could realize improved conservation 

status with an investment of < $5 billion annually, with another $76 billion 

required annually to manage protected areas to maintain viable populations 

of all species remaining on Earth ( McCarthy et al., 2012 ). While that may 

seem a large number, for comparison it represents about one-fifth the 

annual global expenditure on soft drinks. 

The Animal Conservation core area of Frontiers in Conservation Science , 

therefore, has a broad and critical remit. While defining conservation 

problems, identifying threats, and engaging in research in novel fields that 

have conservation implications are suitable topics for the journal, and play 

an important role in moving forward the conservation agenda, we also sorely

need success stories. We desperately need to know what is working in 

conservation for two equally important reasons. First, like the general public,

scientists are not immune to the despair and fatigue associated with an 

endeavor that appears Sisyphean: like the Greek mythological figure 

Sisyphus, we may feel we are rolling a boulder up a hill only to see it come 

crashing down again. Such an endeavor can be de-motivating and self-

defeating, and many will require a dose of optimism to keep soldiering on (

Swaisgood and Sheppard, 2010 ; Garnett and Lindenmayer, 2011 ; McAfee et

al., 2019 ). Publishing conservation successes, successes in the making, or 
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even tactics or actions proven to be effective can be empowering. Second, 

by understanding what has worked, we began to build a toolbox of effective 

tools and approaches to tackle conservation problems, even wicked ones. 

We also need to know what is not working in conservation, so mistakes are 

not repeated, and lessons learned are incorporated into future research and 

conservation strategy. 

To advance conservation, ultimately research must be applied to ask and 

answer a conservation question. We must move beyond implications , and 

put more of our energy into testing conservation applications . Much of this 

will fall in the general domain of adaptive management, wherein 

management actions are tested, outcomes evaluated, and new knowledge 

applied to reduce uncertainty regarding management actions. An adaptive 

management framework incorporates several phases in the cycle: assess, 

plan, implement, analyze and adapt, and share, and it is indeed a high bar to

meet all of these criteria ( Westgate et al., 2013 ). The process engages key 

stakeholders and experts to capture all opinions and alternative actions, 

cultivating buy-in from all stakeholders. 

Equally important is research designed to inform conservation policy, so that

decision-makers can use the best available science to guide decisions. This 

information will of course be useless if it is not made available to those 

making management and policy decisions, and bridging the scientist-

practitioner gap will require novel approaches to communication and 

collaboration, and may require a sea change in the cultures of both sides of 

the divide. Conservation Evidence ( https://www. conservationevidence. com/
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), an online compilation of published conservation interventions, is a good 

foundation on which to build. 

It is a truism that ecosystems are comprised of individual species: Aldo 

Leopold opined nearly a century ago that intelligent tinkering required 

saving all the pieces. The Animal Conservation core area will be used to 

highlight how efforts to conserve animal species contribute to broader 

conservation goals. Animal conservation has as its focus the development of 

actionable measures that bring about recovery of species. Today, we are no 

longer tinkering, but engaging in bold intervention. While careful planning for

conservation interventions is always required (see above), we no longer live 

in an era where hands-off preservation strategies meet many of our 

conservation challenges. We must not let fear of failure stall our efforts to 

implement and test conservation interventions ( Meek et al., 2015 ). 

A focus on animal species does not imply that studies addressing broader 

ecosystem issues are unwelcome. Species interactions, such as those with 

invasive species or with native species critical to persistence of the species 

of interest, will define many conservation problems. Understanding and 

managing a species' habitat is foundational to management of at-risk 

species ( Morris, 2003 ), and will always occupy an important position in 

animal conservation science. 

While proven-effective traditional approaches to animal conservation science

are welcome at Frontiers in Conservation Science , emerging approaches and

technologies hold great promise for more successful conservation 

applications. Horizon scans ( Sutherland et al., 2019 ) can identify emerging 
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conservation challenges that may influence animal conservation strategies; 

remaining focused on addressing the threats in front of us now may leave us 

ill-prepared to address the threats looming on the horizon. 

Approaches to animal conservation are undergoing rapid change, both to 

confront rapidly escalating environmental pressures and to incorporate 

emerging technologies. Biologging devices, for example, are revolutionizing 

animal ecology and conservation research ( Rutz and Hays, 2009 ; Wilmers 

et al., 2015 ; Wilson et al., 2015 ), especially when coupled with new analysis

approaches ( Jacoby and Freeman, 2016 ). Networks of environmental 

sensors can be used to define the habitat and climatic conditions in which 

animals live with unprecedented fine-scale spatial and temporal detail. 

Animals can carry devices that record far more than just location: 

accelerometers open up a brave new world of field energetics, proximity 

sensors reveal the intricacies of social networks, and animal-borne video 

provides intimate perspectives on animal's lives ( Moll et al., 2007 ). These 

emerging technologies can be used to quantify human disturbance and 

human-wildlife conflict, understanding habitat requirements and threats, 

modeling disease transmission and outbreaks, and so much more. Camera 

traps, initially widely used primarily to determine presence/absence of a 

species in an areas, can now be set out in extensive arrays to capture much 

more, including estimates of population density ( Nakashima et al., 2018 ), 

global biodiversity monitoring ( Steenweg et al., 2017 ), and documenting 

behavioral patterns that inform conservation ( Caravaggi et al., 2017 ). 

Of course, new horizons are not governed solely by technology, but also by 

new ideas, such as the importance of preserving animal culture ( Brakes et 
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al., 2019 ) or behavior ( Greggor et al., 2016 ; Goymann and Küblbeck, 2020

), the idea of using ecological replacements to fulfill the ecological role of 

long-extinct species ( Corlett, 2016 ), or integrating disease ecology with 

behavioral ecology to better manage pathogens impacting animal 

populations ( Herrera and Nunn, 2019 ). Some disciplines, like animal 

behavior ( Greggor et al., 2016 ) and physiology ( Cooke and O'Connor, 2010

) have yet to fulfill their conservation potential, so offer especially rich 

opportunities for future application. In short, whatever approach—whether 

new and innovative or tried and true—that produces compelling science that 

advances the cause of conservation can find a home in Animal Conservation 

core area of Frontiers in Conservation Science . 

Author Contributions 
The author confirms being the sole contributor of this work and has approved

it for publication. 

Conflict of Interest 
The author declares that the research was conducted in the absence of any 

commercial or financial relationships that could be construed as a potential 

conflict of interest. 

References 
Barnosky, A. D., Matzke, N., Tomiya, S., Wogan, G. O. U., Swartz, B., Quental,

T. B., et al. (2011). Has the earth's sixth mass extinction already arrived? 

Nature 471: 51. doi: 10. 1038/nature09678 

https://assignbuster.com/grand-challenges-in-animal-conservation/



 Grand challenges in animal conservation – Paper Example  Page 8

Brakes, P., Dall, S. R. X., Aplin, L. M., Bearhop, S., Carroll, E. L., Ciucci, P., et 

al. (2019). Animal cultures matter for conservation. Science 363, 1032–1034.

doi: 10. 1126/science. aaw3557 

Caravaggi, A., Banks, P. B., Burton, A. C., Finlay, C. M. V., Haswell, P. M., 

Hayward, M. W., et al. (2017). A review of camera trapping for conservation 

behaviour research. Rem. Sens. Ecol. Conserv. 3, 109–122. doi: 10. 

1002/rse2. 48 

Ceballos, G., Ehrlich, P. R., and Raven, P. H. (2020). Vertebrates on the brink 

as indicators of biological annihilation and the sixth mass extinction. Proc. 

Natl. Acad. Sci. U. S. A. 117, 13596–13602. doi: 10. 1073/pnas. 1922686117 

Cooke, S. J., and O'Connor, C. M. (2010). Making conservation physiology 

relevant to policy makers and conservation practitioners. Conserv. Lett. 3, 

159–166. doi: 10. 1111/j. 1755-263X. 2010. 00109. x 

Corlett, R. T. (2016). Restoration, reintroduction, and rewilding in a changing 

world. Trends Ecol. Evol. 31, 453–462. doi: 10. 1016/j. tree. 2016. 02. 017 

Dirzo, R., Young, H. S., Galetti, M., Ceballos, G., Isaac, N. J. B., and Collen, B. 

(2014). Defaunation in the anthropocene. Science 345, 401–406. doi: 10. 

1126/science. 1251817 

Garnett, S. T., and Lindenmayer, D. B. (2011). Conservation science must 

engender hope to succeed. Trends Ecol. Evol. 26, 59–60. doi: 10. 1016/j. 

tree. 2010. 11. 009 

https://assignbuster.com/grand-challenges-in-animal-conservation/



 Grand challenges in animal conservation – Paper Example  Page 9

Goymann, W., and Küblbeck, M. (2020). The second warning to humanity-

Why ethology matters? Ethology 126, 1–9. doi: 10. 1111/eth. 12965 

Greggor, A. L., Berger-Tal, O., Blumstein, D. T., Angeloni, L., Bessa-Gomes, 

C., Blackwell, B. F., et al. (2016). Research priorities from animal behaviour 

for maximising conservation progress. Trends Ecol. Evol. 31, 954–964. doi: 

10. 1016/j. tree. 2016. 09. 001 

Herrera, J., and Nunn, C. L. (2019). Behavioural ecology and infectious 

disease: implications for conservation of biodiversity. Philos. Trans. R. Soc. B 

Biol. Sci. 374: 20180054. doi: 10. 1098/rstb. 2018. 0054 

Hoffmann, M., Hilton-Taylor, C., Angulo, A., Böhm, M., Brooks, T. M., Butchart,

S. H. M., et al. (2010). The impact of conservation on the status of the 

world's vertebrates. Science 330, 1503–1509. doi: 10. 1126/science. 

1194442 

Jacoby, D. M. P., and Freeman, R. (2016). Emerging network-based tools in 

movement ecology. Trends Ecol. Evol. 31, 301–314. doi: 10. 1016/j. tree. 

2016. 01. 011 

McAfee, D., Connell, S. D., Doubleday, Z. A., and Geiger, N. (2019). Everyone 

loves a success story: optimism inspires conservation engagement. 

BioScience 69, 274–281. doi: 10. 1093/biosci/biz019 

McCarthy, D. P., Donald, P. F., Scharlemann, J. P., Buchanan, G. M., Balmford,

A., Green, J. M., et al. (2012). Financial costs of meeting global biodiversity 

conservation targets: current spending and unmet needs. Science 338, 946–

949. doi: 10. 1126/science. 1229803 
https://assignbuster.com/grand-challenges-in-animal-conservation/



 Grand challenges in animal conservation – Paper Example  Page 10

Meek, M. H., Wells, C., Tomalty, K. M., Ashander, J., Cole, E. M., Gille, D. A., et

al. (2015). Fear of failure in conservation: the problem and potential 

solutions to aid conservation of extremely small populations. Biol. Conserv. 

184, 209–217. doi: 10. 1016/j. biocon. 2015. 01. 025 

Moll, R. J., Millspaugh, J. J., Beringer, J., Sartwell, J., and He, Z. (2007). A new ‘

view' of ecology and conservation through animal-borne video systems. 

Trends Ecol. Evol. 22, 660–668. doi: 10. 1016/j. tree. 2007. 09. 007 

Morris, D. W. (2003). How can we apply theories of habitat selection to 

wildlife conservation and management? Wildl. Res. 30, 303–319. doi: 10. 

1071/WR02028 

Nakashima, Y., Fukasawa, K., and Samejima, H. (2018). Estimating animal 

density without individual recognition using information derivable exclusively

from camera traps. J. Appl. Ecol. 55, 735–744. doi: 10. 1111/1365-2664. 

13059 

Pereira, H. M., Navarro, L. M., and Martins, I. S. (2012). Global biodiversity 

change: the bad, the good, and the unknown. Annu. Rev. Environ. Resour. 

37, 25–50. doi: 10. 1146/annurev-environ-042911-093511 

Rosenberg, K. V., Dokter, A. M., Blancher, P. J., Sauer, J. R., Smith, A. C., 

Smith, P. A., et al. (2019). Decline of the North American avifauna. Science 

366, 120–124. doi: 10. 1126/science. aaw1313 

Rutz, C., and Hays, G. C. (2009). New frontiers in biologging science. Biol. 

Lett. 5, 289–292. doi: 10. 1098/rsbl. 2009. 0089 

https://assignbuster.com/grand-challenges-in-animal-conservation/



 Grand challenges in animal conservation – Paper Example  Page 11

Steenweg, R., Hebblewhite, M., Kays, R., Ahumada, J., Fisher, J. T., Burton, C.,

et al. (2017). Scaling-up camera traps: monitoring the planet's biodiversity 

with networks of remote sensors. Front. Ecol. Environ. 15, 26–34. doi: 10. 

1002/fee. 1448 

Sutherland, W. J., Broad, S., Butchart, S. H. M., Clarke, S. J., Collins, A. M., 

Dicks, L. V., et al. (2019). A horizon scan of emerging issues for global 

conservation in 2019. Trends Ecol. Evol. 34, 83–94. doi: 10. 1016/j. tree. 

2018. 11. 001 

Swaisgood, R. R., and Sheppard, J. K. (2010). The culture of conservation 

biologists: show me the hope! BioScience 60, 626–630. doi: 10. 1525/bio. 

2010. 60. 8. 8 

Tittensor, D. P., Walpole, M., Hill, S. L. L., Boyce, D. G., Britten, G. L., Burgess,

N. D., et al. (2014). A mid-term analysis of progress toward international 

biodiversity targets. Science 346, 241–244. doi: 10. 1126/science. 1257484 

Westgate, M. J., Likens, G. E., and Lindenmayer, D. B. (2013). Adaptive 

management of biological systems: a review. Biol. Conserv. 158, 128–139. 

doi: 10. 1016/j. biocon. 2012. 08. 016 

Wilmers, C. C., Nickel, B., Bryce, C. M., Smith, J. A., Wheat, R. E., and 

Yovovich, V. (2015). The golden age of bio-logging: how animal-borne 

sensors are advancing the frontiers of ecology. Ecology 96, 1741–1753. doi: 

10. 1890/14-1401. 1 

https://assignbuster.com/grand-challenges-in-animal-conservation/



 Grand challenges in animal conservation – Paper Example  Page 12

Wilson, A. D. M., Wikelski, M., Wilson, R. P., and Cooke, S. J. (2015). Utility of 

biological sensor tags in animal conservation. Conserv. Biol. 29, 1065–1075. 

doi: 10. 1111/cobi. 12486 

Wilson, E. O. (2016). Half-Earth: Our Planet's Fight for Life . New York, NY: 

Liveright. 

https://assignbuster.com/grand-challenges-in-animal-conservation/


	Grand challenges in animal conservation
	Author Contributions
	Conflict of Interest
	References


