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Foreword

This years’ Science Review demonstrates the continued growth

in research that, to a greater or lesser extent, is underpinned by

data made accessible by GBIF. An interesting feature of this year’s
selection of papers are studies that use GBIF-mediated data to
determine the causes of past extinctions, in particular the role
humans may (large mammals) or may not (Mallorcan mountain goat]
have played. This illustrates how the scope of GBIF extends beyond
extant biodiversity to include data that speak to organisms that are
now extinct: GBIF's scope is expanding both in space and in time.

Browsing the research summarized in the Review, one thing which struck me is that visitors

to GBIF.org currently don’t have an easy way to discover the wealth of research that makes
use of GBIF-mediated data. Imagine being able to visit the GBIF page for a particular dataset
and see the research to which it contributed. Or being able to navigate through a map to see
the geographic distribution of research that builds upon GBIF-mediated data. In a sense, as
the body of research grows, we could envisage GBIF—or others in our wider community—
developing tools to display these research outputs in much the same way that the data itself
are displayed, becoming not just a means of navigating data, but a way to navigate knowledge.
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About the Science Review

The GBIF Science Review draws from the Secretariat’s
literature tracking programme, an ongoing effort to
identify research uses and citations of biodiversity
data accessed through GBIF’s global infrastructure.
Each issue of the Review assembles a complete
annual list of peer-reviewed scientific papers known to
make substantive use of GBIF-mediated data.

Segments of this growing bibliographic archive—
which grew by 350 papers in 2014—appears in
relevant contexts across GBIF.org. Noteworthy
uses also appear throughout the year in GBits, the
Secretariat’s newsletter; monthly slide updates
from its communications team; and at http://ghif.
org/newsroom/uses. The complete list of citations
from 2008 to 2014 can be viewed at both http://
gbif.org/mendeley or http://www.mendeley.com/
groups/1068301/gbif-public-library.

Those interested in sharing research uses that have
escaped our attention may relay citation information
to comms@gbif.org.

The categories used in the Review are intended to
help readers navigate the major subject areas of
GBIF-assisted research, but some papers inevitably
span multiple topics. For clarity’s sake, they appear
under only one category in the Review. The countries
assigned to authors are based on the location of

the institutions identified in the author information,
while funding information included for the highlighted
papers draws upon the papers’ acknowledgements.

The examples summarized at the start of each section
highlight a few key research investigations enhanced
by the free and open access available through the
GBIF network of Participants and publishers.
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Uses and trends

These visualizations of the use of GBIF-mediated data serve to show notjust the growing number of
peer-reviewed publications appearing each year, but also the increasing number of countries, islands
and territories whose institutions host authors who apply the data in their research articles. Each
trend highlights the GBIF network’s widening sphere of influence and impact on scientific research
related to the biological domain.

ANNUAL NUMBER OF PEER-REVIEWED ARTICLES USING GBIF-MEDIATED DATA
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CBD: AMOUNT OF GBIF-MOBILIZED DATA INDICATES PROGRESS TOWARD AICHI TARGET 19

In the 4th Global Biodiversity Outlook (GB0-4),
the Convention on Biological Diversity cited
the amount of data mobilized through the GBIF
network as a primary indicator for measuring
progress toward Aichi Target 19 on the sharing
of biodiversity knowledge.

While judging the advances made in building
systems to share biodiversity information
to be ‘on track’, GBO-4 highlighted the need
for further investment in data mobilization
and better, more coordinated models and
technologies for decision-making.

Learn more at www.chd.int/gho4
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Invasive alien species

examples

HYDRILLA VERTICILLATA, CC BY-NC 2002, JON SULLIVAN
HTTPS://FLIC.KR/P/EHS8IN

GAUGING THE IMPACT OF GEOGRAPHICALLY
BIASED DATA ON DISTRIBUTION MODELS

Barnes MA, Jerde CL, Wittmann ME et al. (2014) Geographic
selection bias of occurrence data influences transferability
of invasive Hydrilla verticillata distribution models. Ecology
and Evolution. doi:10.1002/ece3.1120.

Author countries: United States, China, Australia

Research funding: U.S. Army Corps of Engineers; National
Oceanic and Atmospheric Administration; National Fish and
Wildlife Foundation; U.S. Forest Service; The Nature Conservancy

This study looks at an aquatic plant, Hydrilla
verticillata, to assess how geospatial biases in
occurrence data influence species distribution
models. Native to central Asia and Australia, this
‘formidable global invader’ now occurs across Central
and South America, Africa, Europe, New Zealand, and
most of temperate North America—a global reach that
enhances its usefulness for such a study.

Starting with 4,336 records of H. verticillata drawn
from GBIF.org and other sources (including more
than 1,000 identified within its native range), the
authors developed models that omitted native-range
data from different countries and from randomized
samples within the native range. While the results
‘possessed strong predictive power’ for native and
North American ranges, they also highlighted the
impact of spatial biases resulting from political gaps
in data. To improve future model predictions and
their use in environmental management, the authors
encourage efforts to ‘focus on areas of conspicuous

data absences, especially when such absences
coincide with political delineations.’

IMPROVING ECOLOGICAL FORECASTING

Bradley BA, Early R & Sorte CJB (2014) Space to invade?
Comparative range infilling and potential range of invasive
and native plants. Global Ecology and Biogeography.
doi:10.1111/geb.12275

Author countries: United States, United Kingdom, Portugal, Spain
Research funding: U.S. Dept of Defense, Strategic
Environmental Research and Development Program

To test the assumption that species distribution
models predict disproportionately smaller potential
ranges for non-natives than natives, researchers
compared the distributions of 13,575 native,
endemic, alien and invasive plants in the United
States to determine how these groups’ different range
attributes might influence ecological forecasting.
Describing GBIF as “the only source that could
consistently provide distributional data for all of our
target species at a global scale”, the study concluded
thatinvasives had not achieved the expected degree
of range infilling, suggesting that “plants introduced
to the US still have plenty of space to invade”.

REDUCING INVASIVE SPECIES RISKS THROUGH
RAPID WATCH LISTS

Faulkner KT, Robertson MP, Rouget M etal. (2014) Asimple,
rapid methodology for developing invasive species watch
lists. Biological Conservation 179:25-32. doi:10.1016/j.
biocon.2014.08.014

Author country: South Africa

Research funding: South African National Department of
Environment Affairs; DST-NRF Centre for Invasion Biology

Developing biosecurity schemes that prevent the
introduction of potentially invasive alien species
can be excessively complicated and expensive for
many resource-poor nations. These South African
researchers proposed a rapid, cost-effective
method of creating species watch lists based on
three consistent predictors of invasion success:
past precedents, environmental suitability and
introduction effort. Using GBIF-mediated data on
419 invasive species in addition to other sources,
the authors demonstrate that this technique works
quickly and transparently to produce an initial
assessment of key threats across taxa that applies
atdifferent national and provincial scales without
substantial financial or scientific input.



LEARNING THE TRAITS OF SUCCESSFUL INVADERS

Higgins S| & Richardson DM (2014] Invasive plants have
broader physiological niches. Proceedings of the National
Academy of Sciences of the United States of America.
111(29): 10610-10614. doi:10.1073/pnas.1406075111
Author countries: New Zealand, South Africa

Research funding: University of Otago; Dept of Science and
Technology - National Research Foundation

Seeking to learn from pastinvasions, the authors
investigating how physiological traits of a given plant
may indicate its inherent invasive potential. Their
hindcasting exercise draws from experience, taking
apragmatic look at acacia and eucalypts, two tree
groups whose 749 closely related species now occur
far beyond their native Australia.

By calibrating GBIF-mediated global data for both
groups with physiological and environmental variables
like growth rate, respiration, temperature and and

soil nitrogen, the authors highlight a suite of traits
that determine invasive success, highlighting species
tolerant of a broader range of environmental contexts.

Notably, to test their model’s fitness, they tested it by
predicting an independent dataset comprised of all
GBIF records for acacia and eucalypt outside Australia.
The results correctly predicted 95% of eucalypt
records and 83% of acacia records.

MODEL GLOBALLY, REFINE REGIONALLY

Kelly R, Leach K, Cameron A etal. (2014) Combining global
climate and regional landscape models to improve prediction
of invasion risk. Diversity and Distributions 20(8): 884-894.
doi:10.1111/ddi.12194

Author country: United Kingdom

Research funding: Natural Heritage Research Partnership
(Northern Ireland Environment Agency & Queen’s University
Belfast)

Global climate niche models are widely used to
predict the risks posed by invasive species due to
changing species distributions

and habitat suitability. But such

models may overlook the role

that finer scale factors like land

use, topography and soil and

water chemistry play in invasion

biology—in part because of the

lack of reliable global data for such
characteristics.

After producing global models
based on GBIF-mediated data
for 15 non-native aquatic plants

(eight already established in Ireland and seven other
high-risk species), the Belfast-based authors combine
and refine them with regional data on a variety of
human and physiochemical variables. This simple
method significantly improves predictions for regional
invasions and highlights the explicitimportance of
factors related to land use, nutrient concentration and
natural landscape.

PROFILING PROBLEMATIC PLANTS

Kuester A, Conner JK, Culley T etal. (2014) How weeds
emerge: a taxonomic and trait-based examination using
United States data. The New Phytologist 202(3): 1055-68.
doi:10.1111/nph.12698

Author country: United States

Research funding: National Science Foundation

One common comparative framework for the study
of invasive plants seeks to place introduced species
along a ‘continuum’ that ranges from naturalized

to weedy to invasive. Useful as this frameworkis,
however, it doesn’t account for the emerging and
costly problem of herbicide resistance. The authors
draw on GBIF and other data sources to look for broad
patterns in the United States across taxonomic,
physical and biochemical traits of what they call
‘problematic plants’—the weedy, the invasive and the
herbicide-resistant.

In addition to exploring over- and under-represented
families, they explore the potential of many
characteristics of the ‘ideal invader’. The investigation
of one variable—the introduction time of invasive
weeds and ‘non-problematic’ introduced non-weeks—
relies exclusively on GBIF-mediated occurrence

data for U.S. herbaria specimens. Their conclusions
identify plant genera and traits that warrant vigilance,
particularly among species introduced to agricultural
fields that reproduce abundantly and often—prime
candidates for herbicide resistance.

FAIRY MOSS (AZOLLA FILICULOIDES). CC BY-NC JOEL CARNAT HTTPS://FLIC.KR/P/GMI?BX
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CONTROLLING A POTENTIAL PLAGUE OF ‘LOCUSTS’

Li G, Xu G, Guo K et al. (2014) Mapping the Global Potential
Geographical Distribution of Black Locust (Robinia
pseudoacacia L.) Using Herbarium Data and a Maximum
Entropy Model. Forests 5(11): 2773-2792. doi:10.3390/
f5112773

Author country: China

Research funding: National Nature Science Foundation of
China, Specialized Research Fund for the Doctoral Program
of Higher Education, Institute of Soil and Water Conservation

Anative of eastern North America, black locust
(Robinia pseudoacacia) has been introduced widely
throughout the world over the past 300 years. And
while R. pseudoacacia has significant economic and
ecological value, that value comes with significant
risks given that the tree has become an uncontrollable
invader in parts of Europe, Asia, and the South Pacific.

BLACK LOCUST (ROBINIA PSEUDOACACIA), CC BY-SA 2015 HARUM.KOH
https://flic.kr/p/seQTyw

Relying primarily on 32,434 GBIF-mediated herbarium
records, researchers modeled the area that black
locust currently occupies and its potentially
‘invadable distribution’ area. The results can help
guide natural resource decision makers in assessing
whether and where the appropriate response to R.
pseudoacacia is afforestation or invasive control.

SMALL-SCALE PREDICTORS OF GLOBAL
INVASIVENESS AND RARITY

Pandit MK, White SM & Pocock MJ0 (2014) The contrasting
effects of genome size, chromosome number and ploidy
level on plantinvasiveness: a global analysis. The New
Phytologist 203(2): 697-703. doi:10.1111/nph.12799
Author countries: India, United Kingdom

Research funding: Natural Environment Research Council

Why do some plants become endangered while
others become invasive? Researchers compared
genomic and cytogenic traits—genome size, number

of chromosomes, and chromosome sets (or ploidy
level]—to test whether these variables could predict
the relative rarity or invasiveness of a set of 890
flowering plants from 62 genera widely distributed
from tropical to boreal regions.

GBIF-mediated data contributed to their conclusions that
invasiveness is negatively related to genome size and
positively related to chromosome number and ploidy
level. The same data enabled a parallel investigation
of the effect of latitude on such traits. While these
results show a linear increase in genome size at higher
latitudes, latitude appears unimportant in explaining
differences in invasiveness or cytogenic traits.

ANTICIPATING CONFLICTS BETWEEN INVASIVE AND
IMPERILLED SPECIES

Rose JP & Todd BD (2014) Projecting Invasion Risk of Non-
Native Watersnakes (Nerodia fasciata and Nerodia sipedon)
inthe Western United States. PLoS ONE 9(6): e100277.
doi:10.1371/journal.pone.0100277

Author country: United States

Two natives of the eastern United State—the
common watersnake (Nerodia fasciata) and Southern
watersnake (Nerodia sipedon)—have recently
established reproductive populations in western
North America. To calculate the risks these predators
present for the region’s many modified freshwater
systems, the authors modeled both snakes’ potential
distribution across western North America with the
explicitintention of evaluating prospective conflicts
with imperiled native species.

Occurrence records from GBIF and other sources for
the two Nerodia species fed into distribution models
that highlighted the ranges they can be expected to
invade. The authors then compared these results with
the known ranges of native species—both potential
prey as well as predators currently occupying similar
ecological niches. Together the two invaders appear to
pose significant threats to several aquatic natives of
California, including federally and state listed snakes,
salamanders and frogs. In hope of helping authorities
responsible for protecting native species elsewhere
to develop responses, the authors detail their effort
to design a systematic, transferable model for
evaluating similar invasions.

BIOTIC AND ABIOTIC EFFECTS ON SPECIES
DISTRIBUTION

Silva DP, Gonzalez VH, Melo GAR et al. (2014) Seeking the
flowers for the bees: Integrating biotic interactions into niche
models to assess the distribution of the exotic bee species



Lithurgus huberi in South America. Ecological Modelling 27 3:

200-209. doi:10.1016/j.ecolmodel.2013.11.016

Author countries: Brazil, Argentina

Research funding: Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico (CNPq); Whitley Wildlife
Conservation Trust

Lithurgus huberi is the sole representative of the
0ld World genus of solitary bees in the Americas,
occurring mainly in Brazil and Argentina where it

is considered a widespread but locally rare exotic.
Having made new observations during recent
fieldwork, the authors sought to assess what effect
the distribution of host plant species might have on
this specialist bee. In addition to identifying other
worthwhile areas to survey, this approach could also
gauge the impact of biotic variables (rather than
abiotic ones, like climate) on the bee’s distribution.

GBIF-mediated and other occurrence data fed models
for the seven host plants known to provide L. huberi
with pollen, which generated predictions for both the
bee and its hosts that largely coincide. While these
results may show how biotic and abiotic factors
already intersect and regulate the bee’s ecological
niche, they also support the widely held theory that
climate is the prime variable determining the broad-
scale species distribution.

COMPARING AND CONTRASTING INVASION MODELS

Tingley R, Vallinoto M, Sequeira F & Kearney MR (2014)
Realized niche shift during a global biological invasion.
Proceedings of the National Academy of Sciences of the
United States of America 111(28): 10233-8. d0i:10.1073/
pnas.1405766111

Author countries: Australia, Brazil, Portugal|

Research funding: Natural Sciences and Engineering
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Seeking to improve the accuracy of invasive species
forecasting, the authors use GBIF-mediated and

other data to contrast two models for understanding
worldwide invasions of the cane toad (Rhinella
marina). The first physiological and mechanistic model
examines whether the toad’s traits adapted to its new
environments (a fundamental niche shift). By contrast,
the second model considers the combined influence
of biotic and abiotic conditions (a realized niche shift),
which highlighted the role of other species in limiting
the toad’s native population—constraints absent in
Australia with disastrous effect. Improved knowledge
of the dynamics at play in each type of niche shift may
improve invasion management strategies.

CANE TOAD (RHINELLA MARINUS) CC BY 2011, BRIAN GRATWICKE
https://flic.kr/p/ayvEys
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COMPARING CLIMATE MODELING METHODS
Elmendorf SC, Henry GHR, Hollister RD et al. (2014)
Experiment, monitoring, and gradient methods used to
infer climate change effects on plant communities yield
consistent patterns. Proceedings of the National Academy of
Sciences of the United States of America 112(2).
doi:10.1073/pnas.1410088112

Author countries: United States, Canada, Faroe Islands,
Norway, Iceland, Sweden, United Kingdom, Switzerland
Research funding: National Science Foundation; U.S.

Fish and Wildlife Service; Icelandic Research Fund;
Icelandic Centre for Research and Ministry of Agriculture;
Research Council of Norway; Swedish Research Council for
Environment, Agricultural Sciences, and Spatial Planning;
International Polar Year Program of Canada; ArcticNet; Parks
Canada; Northern Scientific Training Program; National
Science and Engineering Research Council of Canada; U.S.
Forest Service; International Institute of Tropical Forestry;
University of Puerto Rico.

The three typical approaches for forecasting
climate change impacts each have largely well-
recognized constraints. But few previous studies
have analysed the results produced by each of the
three (experiments, monitoring observations, and
so-called ‘space-for-time’ substitutions). Applying
GBIF-mediated data to determine a baseline thermal

niche for the species that comprise 85 arctic and
alpine plant communities in North America and
Europe, this international team systematically
compared the results achieved through each method.
The researchers’ evaluation showed consistencyin
describing overall trends and directions of change, but
anotable tendency of inferences based on present-
day patterns of ecological systems to overestimate
them—suggesting that experimental warming and
long-term monitoring may provide the most accurate
means of predicting impacts.

HIGH LATITUDES # LOW RISK

Gerick AA, Munshaw RG, Palen WJ et al. (2014) Thermal
physiology and species distribution models reveal

climate vulnerability of temperate amphibians. Journal of
Biogeography 41(4): 713-723.doi:10.1111/jbi.12261
Author countries: Canada, United States

Research funding: Natural Sciences and Engineering
Research Council of Canada; Canada Research Chairs Program

One prevailing hypothesis has been that cold-blooded
creatures inhabiting higher latitudes may be less
vulnerable to climate change impacts than those in
the tropics thanks to their greater thermal safety
margin (TSM], orinherent tolerance of temperature
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changes. But by closely examining the effects of rising
temperatures on both the physiology and distribution
of three northern North American frogs—Spea
intermontana, Rana aurora and Pseudacris regilla—the
authors challenge both that notion and the analytical
methods previously used to justifyit.

PACIFIC CHORUS FROG (PSEUDACRIS REGILLA). © 2013 STEVEN JOHNSON

Their analysis underscores the issue that the use

of longer-term average temperatures rather than
extreme temperatures may underestimate the
impact of future climates on temperature-dependent
breeders such as amphibians. In addition, their
projected distribution models, which draw upon
GBIF-mediated and other data, suggest that rapid
temperature changes will quickly erode these species’
TSMs, meaning that even when exposure is not lethal
initself, it may translate into lower individual survival
rates due to predation—all of which highlights cause
for concern that all three of the study’s focal species
will be at greater risk by 2050.

NEAR-TERM FORECASTS FOR IBERIAN FLORA

Heap MJ, Culham A, Lenoir J etal. (2014) Can the Iberian
Floristic Diversity Withstand Near-Future Climate Change?
Open Journal of Ecology 04(17): 1089-1101. doi:10.4236/
0je.2014.417089

Author countries: United Kingdom, France, Spain

End-of-century predictions about climate-related
impacts on species remain subject to long-term
uncertainties regarding both the data and emissions
scenarios, but land managers and policymakers must
make short-term decisions now. Recognizing the high
proportion of Europe’s plant diversity represented

by the geographically isolated Iberian peninsula’s
geographic isolation, the authors relied on GBIF-
mediated data for 3,267 peninsular plant species to
identify vulnerable species and habitats and to assess
whether the existing network of protected areas (PAs)
will effectively protect floristic diversity up to 2020.

Their results comprise several important findings.
First, they suggest that existing PAs appear capable
of preserving all but about 100 species with distinctly
northerly ranges, though only in the short term: ‘the
long-term outlook for Iberian plant diversity is bleak’.
In addition, contrary to consensus, shifting species
ranges are not uniformly poleward and upward, as
local climate, topography and the extreme pressures
on northern species contribute to clear westerly and
easterly trends.

PROTECTING THE IRREPLACEABLE SPECIES OF
THE TROPICAL ANDES

Ramirez-Villegas J, Cuesta F, Devenish C et al. (2014). Using
species distributions models for designing conservation
strategies of Tropical Andean biodiversity under climate
change. Journal for Nature Conservation 22(5): 391-404.
doi:10.1016/j.jnc.2014.03.007

Author country: Colombia, United Kingdom, Ecuador, Peru,
Canada

Research funding: Spanish Agency for International Coop-
eration and Development; The Mountain Partnership and the
Swiss Agency for Development and Cooperation; CGIAR

The Tropical Andes hosts a great diversity of
species, many of which occur nowhere else on

Earth. But resource overexploitation, expanding
human populations and future climate change pose
a particularly acute combination of threats for the
region’s many narrowly distributed endemic species.

Here researchers used GBIF-derived data originally
applied in Warren et al. (2013] (http://dx.doi.
org/10.1038/nclimate1887) to create ecological niche
models for 1,555 birds and 9,457 vascular plantsin
hope of gaining a comprehensive estimate of potential
climate change impacts. While the resulting patterns
vary significantly based on different time scales

and dispersal scenarios, the anticipated changes
remain ‘extremely severe’, with extinction risks

likely intensifying more among plants than birds. The
authors highlight the expected influence of changing
land uses—and their absence from this study—in
proposing a regional conservation approach that
focuses on landscape-scale conditions, networks and
development strategies.



CLIMATE CHANGE OR HABITAT LOSS: WHAT’S
WORSE?

Riordan EC & Rundel PW (2014) Land Use Compounds
Habitat Losses under Projected Climate Change in a
Threatened California Ecosystem. PLoS ONE 9(1): e86487.
doi:10.1371/journal.pone.0086487

Author country: United States

Research funding: University of California Los Angeles
Foundation

Climate change presents a second formidable
threat to species diversity in regions already under
intense development pressure from growing human
communities. Here the authors examine projected
impacts of both on 20 key constituent species of
California sage scrub, a diverse plant association
containing many endemic and imperiled species. Its
native range spreads across of southwestern and
central western California, where land-use changes
around the dense population centres have already
reduced these unique coastal scrublands to as little as
10% of their original extent.

Using GBIF-mediated and herbaria data to create
models linked to scenario-based assessments of
future climate change and land use, the results
suggest that projected impacts from habitat loss
could be as large if not larger on species richness
patterns for coastal sage scrub than those from
climate change. The potential for these distinct drivers
of change to compound one another’s negative effects
underscores how importantitis for conservation
planners and resource managers to address both.

LARGE MAMMAL EXTINCTIONS: WHO (NOT WHAT)
DONEIT

Sandom C, Faurby S, Sandel B & Svenning J (2014)

Global late Quaternary megafauna extinctions linked to
humans, not climate change. Proceedings of the Royal
Society/Biological Sciences 281(1787). doi:10.1098/
rspb.2013.3254

Author country: Denmark

Research funding: 15 Juni Fonden; European Research Council

Dozens of large mammals have vanished from each
continent over the past 130,000 years, but the causes
of these unprecedentedly rapid and widespread
disappearances have remained enigmatic, with
climate change and expanding human populations
seen as the leading suspects. Drawing in part on GBIF-
mediated occurrences for 177 extinct or continentally
extirpated mammals, the authors weigh the evidence
in what they call ‘the first comprehensive, species-
level, fine-grained global macroecological analysis’ of
these large-scale Quartenary extinctions.
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PURPLE SAGE (SALVIA LEUCOPHYLLA) IS ONE OF 20 CONSTITUENTS
COASTAL SAGE SCRUB SPECIES FACING LONG-TERM IMPACTS FROM BOTH
CHANGING CLIMATES AND LAND USES. CCBY-NC 2003 ANITAGOULD
HTTPS://FLIC.KR/P/RHPN

By combining and comparing models of

glacial and interglacial climate change and the
palaeobiogeographical spread of modern and

extinct humans and immediate ancestors, the study
evaluates their relative impacts on species-level
extinctions across each region. With uniformly high
species losses occurring where Homo sapiens was the
first hominin to appear, the results signal the strong
hand that modern humans likely had in the loss of
other large mammals.
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LONG-TERM, ON-THE-GROUND TESTING OF
CLIMATE-SHIFT PREDICTIONS

Savage J & Vellend M (2014] Elevational shifts, biotic
homogenization and time lags in vegetation change during 40
years of climate warming. Ecography. doi:10.1111/ecog.01131
Author country: Canada

Research funding: Natural Sciences and Engineering
Research Council of Canada

Are plant distribution shifts towards higher elevations
climate-driven? To test the impacts on plant
communities, the authors repeated an earlier survey
of semi-permanent vegetation plots in a montane
protected area in southern Québec and overlaid
GBIF-mediated occurrence records in eastern North
America. Major elements of the climatic predictions—
elevational distribution shifts, biodiversity change,
and biotic homogenization—appear consistent with
observations over four decades, though the relatively
slow rate of change suggests that species may
respond more slowly than expected.

HINDCASTING A MALLORCAN EXTINCTION WITH
FOSSILIZED GOAT SCAT

Welker F, Duijm E, van der Gaag KJ et al. (2014) Analysis
of coprolites from the extinct mountain goat Myotragus
balearicus. Quaternary Research 81(1): 106-116.
doi:10.1016/j.yqres.2013.10.006

Author country: Netherlands, Spain

Research funding: Netherlands Research Council

Four to five millennia ago, Myotragus balearicus, a
dwarf mountain goat inhabiting the Mediterranean
island of Mallorca, winked out of existence. Given that
humans arrived on the island at roughly the same
time, the prevailing hypotheses was that this small,
slow-moving endemic suffered the same fate as larger
mammals elsewhere, where extinction followed soon
after the human colonization.

In this study, however, the authors arrive at a subtler,
more complicated conclusion, analysing ancient

DNA, pollen and macrofossils and reconstructed
climate models that use GBIF- and Naturalis-mediated
specimen data for Buxus balearica, a once-plentiful,
now-rare box species. Fossilized droppings from M.
balearicus suggest it depended at least seasonally on
this plant, which previously dominated the island’s
‘old’ vegetation until declining precipitation caused its
retreat to small mountain populations. While contact
and conflict with humans cannot be ruled out, the lack
of archaeological evidence suggests that the rapid
vegetation change may have contributed to if not
caused the disappearance of the tiny Mallorcan goat.

FEMALE DIANA FRITTILARY (SPEYERIA DIANA), OUACHITA NATIONAL
FOREST, OKLAHOMA, USA. CCBY-NC 2015 GREG LASLEY
HTTP://INATURALIST.ORG/0BSERVATIONS/1651875

CLIMATE DRIVES LIFE HISTORY CHANGES IN
BUTTERFLY’S DECLINE

Wells CN & Tonkyn DW (2014) Range collapse in the Diana
fritillary, Speyeria diana (Nymphalidae). Insect Conservation
and Diversity 7(4): 365-380. doi:10.1111/icad.12059
Author country: United States

Research funding: Clemson University; Sarah Bradley
Tyson Memorial Fellowship; Blue Ridge Parkway Foundation;
American Museum of Natural History

The Diana fritillary (Speyeria diana) is a large,
spectacular North American butterfly that has become
increasingly rare across its historic range. In this first
paper to study the shifting distribution of a butterfly
from the southeastern United States, the authors find
that the Diana fritillary has vanished from the Atlantic
coastal plain—where Dutch explorer Pieter Cramer
first described itin 1777—persisting only in two
disjunct populations in the Southern Appalachians and
the highlands of Arkansas and Oklahoma.

This analysis, which relies on an exhaustive
compilation of records that includes GBIF-mediated
data, indicates the species’ ongoing shift to higher
elevations and earlier female flight times—both
results aligned with the predicted effects of climate
change. Explanations for the Diana fritillary’s collapse
acrossits lowland ranges, however, are less clear,
possibly including many factors such as the loss of
southern forestlands, increased deer browsing of the
understory or altered fire regimes.
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VOLUNTEER DIVERS MONITOR RED SEA REEF LIFE

Branchini S, Pensa F, Neri P et al. (2014) Using a citizen
science program to monitor coral reef biodiversity through
space and time. Biodiversity and Conservation 24(2): 319-
336.d0i:10.1007/s10531-014-0810-7

Author country: Italy

Research funding: Italian Ministry of Education, University
and Research; Ministry of Tourism of the Arab Republic of
Egypt; Egyptian Tourist Authority; Association of Italian Tour
Operators; Settemari; Scuba Nitrox Safety International;
Scuba School International; TuttoTurismo; Neos; Underwater
Life Project; Project Aware Foundation; Viaggio nel Blu

and Holiday Service diving services; Italian Ministry of the
Environmentand Land and Sea Protection

Threats to the world’s coral reefs put the wellsprings of
marine diversity and important ecosystem services
atrisk. Emerging research projects like SCUBA Tourism
for the Environment (STE) have increasingly relied
upon the passion of volunteer divers to monitor
reeflife. Divers collected observations of 72 Red

Sea animals over four years, tested a recreational
survey protocol while STE relied on GBIF-mediated
occurrences to assess relative rarity.

The resulting data showed no significant changes

in the health or biodiversity status of reefs in the
Northern Red Sea but revealed trends based on
different protection strategies. In addition, analysis
of the divers’ sightings showed that casual non-
specialists performed transects as accurately as
conservation volunteers, suggesting that such
monitoring programmes could make cost-effective
and reliable contributions to the Egyptian Ministry of
Tourism’s environmental management policies.

SYSTEMATIC APPROACHES FOR ADDRESSING GAPS
IN PERU’S PROTECTED AREA NETWORK

Fajardo J, Lessman J, Bonaccorso E etal. (2014) Combined
use of systematic conservation planning, species
distribution modelling, and connectivity analysis reveals
severe conservation gaps in a megadiverse country
(Peru). PLoS ONE 9(12): €114367. doi:10.1371/journal.
pone.0114367

Author countries: Spain, Ecuador, United States, United
Kingdom, Peru

Research funding: Santander Universidades; Ministry

of Economy and Competitiveness of Spain; Universidad
Tecnoldgica Indoamérica

TWO DIVERS PASSING AT HALAHI REEF, RED SEA, EGYPT. CCBY 2011 DEREK
KEATS HTTPS://FLIC.KR/P/ALCBXD

Twentieth-century conservation relied on opportunity,
aesthetics and politics to select protected areas
(PAs), but advances in GIS and decision-support tools
have changed today’s equation for the better. The
timing is opportune, with threats mounting in many of
the world’s most biologically diverse countries.

In this study researchers first examine how well Peru’s
PAs currently serve the country’s megadiversity,
finding it focused primarily on conserving sites in the
Amazon. A systematic analysis then probes how best
to extend and prioritize a complementary network
thatis more representative, efficient and connected.
After applying site-selection algorithms to distribution
models for 2,869 Peruvian animals and plants (which
rely in part on GBIF-mediated data), the team sought
to achieve maximum connectivity while addressing
severe gaps in conserving key areas of the Peruvian
Andes and Pacific coast.
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TESTING THE ACCURACY OF RANGE MAPS FROM
THE GLOBAL AMPHIBIAN ASSESSMENT

Ficetola GF, Rondinini C, Bonardi A et al. (2014) Habitat
availability foramphibians and extinction threat: a
global analysis. Diversity and Distributions 21: 302-311.
doi:10.1111/ddi.12296

Author countries: Italy, France

Research funding: University of Milano-Bicocca

The range maps produced for [UCN’s landmark

2004 Global Amphibian Assessment (GAA) are

now themselves milestones, providing the only
authoritative, global-scale source of distribution
information on this unique class of vertebrates. Given
their increasingly wide use not justin conservation
but also in biogeographic, ecological and evolutionary
studies, the authors sought to evaluate and quantify
the maps’ levels of error and accuracy, particularly at
the presumptive edges of species ranges.

The research compares the GAA maps with those
produced solely by GBIF-mediated records for 4,507
amphibian species as well as a closely curated
collection of more recent observation (also supplied
with data via GBIF). This paired analysis demonstrates
the relative accuracy of the GAAranges even as it
highlights continental-scale sampling biases and the
need for greater investment and data mobilization in
both South America and tropical Asia.

CREATING CONSISTENT, TRANSPARENT BASELINE
DATA FOR THE RED PANDA

Kandel K, Huettmann F, Suwal MK et al. (2014) Rapid
multi-nation distribution assessment of a charismatic
conservation species using open access ensemble model
GIS predictions: Red panda (Ailurus fulgens) in the Hindu-
Kush Himalaya region. Biological Conservation 181: 150-
161. doi:10.1016/j.biocon.2014.10.007

Author countries: Nepal, United States, United Kingdom
Research funding: Nagao Natural Environment Foundation,
Japan; Oregon Zoo Foundation; Rufford Small Grants
Foundation; People’s Trust for Endangered Species; Chester
Zoo; Idea Wild

The red panda (Ailurus fulgens) is a rare tree-dwelling
mammal native to remote portions of the Hindu
Kush-Himalaya (HKH). Inhabiting mountainous, often
inaccessible forests with dense bamboo understories
has made this charismatic but elusive creature

even more difficult to study. IUCN lists A. fulgens as
‘vulnerable’ due to expected declines in a population
already estimated to be small, but data are relatively
sparse—which adds to the value of the authors’
collecting (and publishing through GBIF.org) a new

RED PANDA (AILURUS FULGENS) NEAR DOBATE, NEPAL. CC BY-NC-ND 2014
MICHAEL BAMFORD HTTPS://FLIC.KR/P/Q62S5G

dataset that contains 1,120 observations, primarily
from feces deposited at feeding sites in Nepal.

Their species distribution model seeks to predict
areas most likely to host red panda, establishing
baseline knowledge for science-based species
and habitat management in the HKH. Open-access
provisions for both the dataset and the model
encourage their broader use in future research and
assessment.

ASSESSING SPECIES RICHNESS TO CONSERVE
BIODIVERSITY IN GUYANA

McPherson TY (2014) Landscape scale species distribution
modeling across the Guiana Shield to inform conservation
decision making in Guyana. Biodiversity and Conservation
23(8):1931-1948. d0i:10.1007/s10531-014-0696-4
Author country: United States

Guyana faces conservation challenges common

to countries of the Southern tropics—inadequate
and scattered biodiversity data, limited in-country
expertise and funding, and growing interestin
possible financial rewards of resource development
and extraction. And yet, like the rest of the countries
on the 2.6 billion-year-old Guyana Shield, even the
sparse scientific information available highlights its
biological richness.

Gathering specimen data from the world’s natural
history museums and herbaria (with GBIF as one
source], the author first modeled species richness for
seven taxon-based groups at alandscape scale. In
hope of contributing to the development of a national
protected areas network, the maps applied three
conservation scenarios, two of which accommodate
and account for the interests of Guyana’s indigenous
peoples, whose traditional knowledge of biodiversity
representa largely untapped source.



IMPROVED SOURCING OF SPECIES INFORMATION
NEEDED IN SPAIN’S BIOSPHERE RESERVES

Pino-Del-Carpio A, Arifio AH & Miranda R (2014) Data
exchange gaps in knowledge of biodiversity: implications for
the managementand conservation of Biosphere Reserves.
Biodiversity & Conservation 23(9): 2239-2258. doi:10.1007/
s10531-014-0718-2

Author country: Spain

Research funding: Association of Friends of the University
of Navarra

UNESCO Biosphere Reserves (BRs) have a mandate
to act as sites for learning about best practices and
exchanges of information that improve links between
biodiversity conservation and socioeconomic
development. To test their efficacy in that project,
the authors review three key sources of species
information on threatened and non-threatened
vertebrates in 34 of Spain’s 45 BRs, which comprise
the second largest national portfolio in the world.

The results of their analysis are surprisingly partial.
Management documents, GBIF-mediated data, and
national atlases and red books produced different
species lists for each Reserve, with just 75.9% of the
566 species named across the combined sources
appearing in all three. Most worryingly, threatened
freshwater fishes and amphibians are the most poorly
represented groups in the BRs’ own management
documents, suggesting that the use of multiple
sources (including GBIF) may improve the scientific
basis of species management within the Reserves.

CONSERVATION ASSESSMENT OF ANGOLA’S
TIMBER TREES

Romeiras MM, Figueira R, Duarte MC et al. Documenting
biogeographical patterns of African timber species using
herbarium records: a conservation perspective based
on native trees from Angola. PLoS ONE 9(7): e103403.
doi:10.1371/journal.pone.0103403

Author countries: Portugal, United Kingdom

Research funding: Portuguese Foundation for Science &
Technology

The increasing globalization of the timber trade

has inevitably led to increased pressure on some

tree species. But asin other tropical countries, the
dearth of baseline scientific data about commercially
valuable timber species in Angola could risks rapid
overexploitation that no ban, restriction or sustainable
harvesting scheme can fix.

Recent field surveys in the vast, largely government-
owned forests of southern Africa’s largest country
have not closed the 40-year gap in botanical data

PASSENGER PIGEON (ECTOPISTES MIGRATORIUS, FORMERLY COLUMBA
MIGRATORIA), PLATE 62, FROM JOHN JAMES AUDUBON’S BIRDS OF AMERICA
(1827)

corresponding to a war of independence and civil
war. After identifying 18 key Angolan timber trees,
these researchers drew upon 2,253 specimen
records from 62 collections published through GBIF.
In addition to revealing striking differences in the
trees’ biogeographic patterns, the results suggest
that 11 species should be given higher priority for
conservation, particularly those concentrated in the
Cabinda’s Maiombe forest.

ARETROSPECTIVE STUDY OF THE DISAPPEARANCE
OF THE PASSENGER PIGEON

Stanton JC. Present-day risk assessment would have
predicted the extinction of the passenger pigeon (Ectopistes
migratorius). Biological Conservation 180: 11-20.
doi:10.1016/j.biocon.2014.09.023

Author country: United States
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The astonishment expressed by so experienced

an observer as John James Audubon as he
described a flock of passenger pigeons darkening
the Kentucky sky for three days in 1813 findsits
tragic counterbalance in the seemingly inexplicable
extinction of Ectopistes migratorius 101 years later.
How did the most abundant bird in North America
disappear so quickly? And what—if anything—could
we have done differently?

Here, the author marks the centenary of the last
bird’s demise with a comprehensive reconstruction
of its rapid decline and loss as well as a retrospective
IUCN Red List assessment. GBIF-mediated specimen
records contribute to the breeding habitat portion of
a highly detailed model, which also accounts for the
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passenger pigeon’s erratic migrations, habitat loss
and nesting collapses. The results not only resolve
the central mystery, attributing primary responsibility
to decades of commercial overharvesting, but

also suggest that regular Red Listing would likely

have unmasked the rising extinction risk—thereby
signalling the present-day importance of species
monitoring strategies in an era of rapid environmental
change.

MEASURING PARKS’ EFFECTIVENESS IN
PROTECTING BIODIVERSITY IN KENYA

Toth AB, Lyons SK, & Behrensmeyer AK (2014) A Century

of Change in Kenya’s Mammal Communities: Increased
Richness and Decreased Uniqueness in Six Protected Areas.
PL0oS ONE 9(4): €93092. doi:10.1371/journal.pone.0093092
Author country: United States

Research funding: National Museum of Natural History

Scientific documentation of Kenya’s mammal
communities since the late 19th century is robust,
between historical specimens from the colonial era of
big-game hunting and modern observations from the
national parks established after the Second World War.
This case study leverages those data (many accessed
through GBIF) to examine the long-term impact of
protected areas on biodiversity protection.

While detailing some species turnover and a decline
in the uniqueness of local mammalian communities
across the six parks that comprise the study area,
the analysis reveals that these protected areas have

sustained species richness in spite of increasing
environmental change and human encroachments.

ARE EUROPE’S MOST PROTECTED AMPHIBIANS
FROM SAFE FROM PESTICIDES?

Wagner N, Rédder D, Briihl CA et al. (2014) Evaluating the

risk of pesticide exposure foramphibian species listed in
Annex Il of the European Union Habitats Directive. Biological
Conservation 176: 64-70. doi:10.1016/j.biocon.2014.05.014
Author country: Germany

Research funding: Deutsche Forschungsgemeinschaft

In 1992, the European Union’s Habitats Directive
established the Natura 2000 network of protected
areas as a keystone element of EU nature
conservation. The Directive’s Annex Il designates the
use of special areas of conservation (SAC) for listed
species, including 25 amphibians. But regular use of
herbicides and fungicides in agricultural portions of
SAC puts amphibians at risk during any life-stage, as
their permeable skin quickly absorbs higher chemical
concentrations than do other animal classes.

Calculating the proportion of SAC lands treated
regularly with pesticides, this German research team
relied on GBIF-mediated data and other sources to
reveal that nearly all of most at-risk amphibians

had sufficient protection. However, varying levels

of exposure across site and national scales likely
warrants ongoing amphibian monitoring in SAC
management plans.
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MAPPING THE NICHE OF EBOLA HOST ANIMALS

Pigott DM, Golding N, Mylne A et al. (2014) Mapping the
zoonotic niche of Ebola virus disease in Africa. eLife 3:
e04395. doi:10.7554/eLife.04395

Author countries: United Kingdom, United States, Canada,
Sweden

Research funding: University Of Oxford; Bill and Melinda
Gates Foundation; Medical Research Council; Biotechnology
and Biological Sciences Research Council; German Academic
Exchange Service; U.S. National Library of Medicine;
European Union 7th Framework Programme for Research
and Technological Development; Canadian Institutes of
Health Research; Wellcome Trust; Science & Technology
Directorate; Fogarty International Center; National Institute
of Allergy and Infectious Diseases

In 2014, as the Ebola virus disease took hold in West
Africa —an outbreak thatis both the largest ever
recorded and the region’s first—an international
team of researchers sought to identify regions and
countries at greatest risk from the epidemic. While
uncertainty remains about the virus’s true reservoir,
bats are suspected to play animportant role as the life
cycle of Ebola and other filoviruses. Relying on GBIF-
mediated occurrence data, the researchers modelled
the ranges of three species believed to be the most
likely reservoirs for Ebola’s transmission to humans:
the hammer-headed bat (Hypsignathus monstrosus),
little collared fruit bat (Myonycteris torquata) and
Franquet’s epauletted fruit bat (Epomops franqueti).

Combining these data with the location data on
previous zoonotic transmissions, the study identified
at-risk areas across 22 countries in Central and

West Africa with a combined human population of
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HAMMER-HEADED FRUIT BAT (HYPSIGNATHUS MONSTROSUS) WITH YOUNG.
CCBY-NC2012 STEPHEN C SMITH HTTPS://FLIC.KR/P/BUNXGS

22 million. The authors argue that these findings will
help to prioritize surveillance for Ebola outbreaks and
improve the diagnostic capacity in at-risk regions.

OVERLOOKING KNOWN SOURCES OF HEALING?
Amirkia V & Heinrich M (2014) Alkaloids as drug leads — A
predictive structural and biodiversity-based analysis.
Phytochemistry Letters 10: xlviii—liii. doi:10.1016/j.
phytol.2014.06.015

Author country: United Kingdom

Are alkaloids underrepresented in modern medicine? The
authors used GBIF-mediated occurrence records for
known plant sources of alkaloids, in part, to examine
potential reasons for a steep drop in the number of new
alkaloid-based medicines despite their 4,000-year
history of human healing.
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FREDICTING CLIMATE IMPACTS ON THE
PROFITABILITY OF UK FISHERIES

Jones MC, Dye SR, Pinnegar JK et al. (2014) Using scenarios
to project the changing profitability of fisheries under
climate change. Fish and Fisheries doi:10.1111/faf.12081
Author countries: Canada, United Kingdom

Research funding: UK Department for Environment, Food
and Rural Affairs; Nippon Foundation; National Geographic
Society; Natural Sciences and Engineering Research Council
of Canada; European Union 7th Framework Programme

for Research and Technological Development; Natural
Environment Research Council

With climate change expected to lead to large-scale
shifts in marine species distributions, researchers
explored scenarios to investigate possible impacts on
UK fisheries. GBIF and other global databases supplied
the occurrence data for 31 fish and vertebrate species
needed to build species distribution models, which are
then linked in turn to cost-benefit analyses.

Despite predictions that a few species like European
sea bass and sardines may increase, the results
indicate future decreases in marine productivity,
total catch value and weight and, thus, the fisheries’
profitability. Whether these
impacts derive directly from
changes in species distribution
orabundance or indirectly
from altered operating costs,
the authors recommend
increased adaptive capacity
and diversification as the most
effective means of minimizing and
offsetting the anticipated drop in
revenues.

THE WEALTH THAT BUILT THE CORNISH TOWN
OF MEVAGISSEY DERIVED FROM THE SUCCESS
OF SMALL FISHING BOATS THAT CALLEDITS
HARBOUR HOME. PHOTO CCBY-SA 2014 LOCO
STEVE HTTPS://FLIC.KR/P/0G3E1S



STALKING THE WILD CHILI PEPPER

Kraft KH, Brown CH, Nabhan GP et al. (2014) Multiple lines

of evidence for the origin of domesticated chili pepper,

Capsicum annuum, in Mexico. Proceedings of the National

Academy of Sciences of the United States of America
111(17):6165-70. doi:10.1073/pnas.1308933111

Author countries: United States, Kenya, Mexico, France

Research funding: The Fulbright Program; University
of California Institute for Mexico and the United States;
University of California, Davis, Dept of Plant Sciences

The task of locating the geographic origins and

identity of crop species typically combines genetic

and archaeological analysis of ancient botanical
remains like starch and pollen grains. To find the
wild source of today’s domesticated chili pepper,
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Multiple lines of evidence for the
origin of domesticated chili pepper,
Capsicum annuum, in Mexico

researchers here extend these methods with the
addition of linguistic and ecological models. The
former reconstructs the crop-related vocabularies of
protohistorical languages of northeastern and central-
east Mexico, while the latter draws on GBIF-mediated
data to produce distribution models for Capiscum
annuum var. glabriusculum circa 6,000 years ago.

The independent evidence from each discipline points
to slightly different locations, but by hypothesizing
that human interest in the chili’s wild relative first
appeared further south than previously believed, the
authors suggest that Mex