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Are natural history
collections coming to an
end as time-series?

Peer-reviewed letter

Much has been written about the
value of natural history collections
and their deteriorating state (Web-
References). Natural history collec-
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Figure 1. Changes in the number of records of Meliphagoidea for (a) common and (b) rare
species. Species status is based on estimates of range size (Symonds and Johnson 2006),
calculated as the number of one-degree grid squares occupied (range = 2—652, mean = 123);
rare species < 20. The blue areas depict the periods of World War I (WWI1, 1914-18), the
Great Depression (GD, 1929-39), and World War 11 (WWII, 1939-45). The line
represents the fitted Generalized Additive Model with a AR(1) term controlling for temporal
autocorrelation in the model residual. The gray area is a 95% confidence interval. Data
comprise 40 246 records from all major natural history collections in Australia (seven
institutions) as well as two in the US (American Museum of Natural History, Smithsonian
National Museum of Natural History: 17 098 specimens), either via the online resources of
OZCAM (http:flozcam.org.au) and ORNIS (http:/fornis2.omisnet.org) or divectly from
institutions where records are not available online. These represent the vast majority of all
collections worldwide, including the extensive HL White, Rothschild, and Matthews
Collections. We included only dried skins in our analysis and excluded records for which no
year of collection was recorded.

tions are critically important to our
understanding of the natural world,
especially natural selection and evo-
lution, because they preserve sam-
ples of Earth’s biota extending back
several centuries (Lister and Climate
Change Research Group 2011). Less
well appreciated is the serendipitous
record they provide of anthro-
pogenic effects on biodiversity:
inherent in collections are valuable
time-series with crucial baseline data
beginning before accelerated rates of

anthropogenic habitat modification
(Tingley and Beissinger 2009;
Johnson et al. 2011; Lister and
Climate Change Research Group
2011). Innovative studies that pro-
vide insights into the long-term con-
sequences of environmental change
are made possible through the tem-
poral record provided by natural his-
tory collections (for a list of selected
studies, see WebTable 1).

Although many studies lament the
declining status of natural history
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collections worldwide, few report
specifically on trends in collection
effort over time. An important
exception is Winker (1996), who
documented collection patterns for
174 285 birds housed in the National
Museum of Natural History (NMNH;
Washington, DC). Winker reported
relatively sustained levels of collect-
ing from the late 1880s to 1960, after
which a rapid decline occurred. An
upsurge in collecting since 1980,
however, was reported by Joseph
(2011), a trend he attributed in part
to institutional surveys of less well-
explored avifauna, particularly in
South America. Thus, rather than
sustained collecting of the better-
represented North American bird
fauna, the NMNH appears to have
diverted its effort elsewhere at the
(probably unintended) expense of
maintaining time-series.

Here we document collection pat-
terns over approximately 150 years
(1860-2010) for 145 species belong-
ing to the Meliphagoidea, a large
and diverse superfamily containing
about one-third of Australia’s passer-
ines (Gardner et al. 2010). Collec-
tion of Meliphagoidea species, both
common and rare, peaked around
1910, declined rapidly thereafter,
and remained low through the peri-
ods of the World Wars and Great
Depression (Figure 1). Resurgence in
collecting effort began during the
late 1940s and continued until the
mid-1980s, after which a gradual and
sustained decline began, continuing
to the present day. Current collect-
ing is consequently at an all-time
low, at levels equivalent to those of
the early 1800s before collecting
began in earnest in Australia.

This decline in collection effort
likely has multiple causes (Web-
References), but key factors relate to
dwindling funding for the research
component of museums (Dalton
2003; Joseph 2011) and a reduction
in available taxonomic and curator-
ial training (Middendorf and Pohlad
2014). In developed nations, such a
downturn is undoubtedly influenced
by negative community perceptions
of the ethics of collecting, as well as

perceptions that sampling of the
fauna is complete (Remsen 1995).
The extent to which these factors
influence collection practice, how-
ever, varies geographically and
depends in part on cultural attitudes
and history of collection practice.
For example, countries with a
prominent wildlife hunting culture
(eg the US) have not seen the level
of downturn apparent in much of
Europe (Roselaar 2003). In Austra-
lia, where the fauna is less well-
known, current collection levels
also appear higher than levels in
Europe (Roselaar 2003; Joseph
2011). Thus, community percep-
tions that ultimately influence pol-
icy are complex and heterogeneous,
and the extent and nature of future
collection practice will necessarily
be made on a case-by-case basis by
the countries involved. For in-
stance, the NMNH has resumed col-
lection of some North American
birds, resampling localities for which
they have important historical col-
lections (H James and B Schmidt
pers comm), and Moritz et al. (2008)
highlighted the value of such an
approach.

Whether the overall reduction in
ongoing collection effort is driven by
reductions in funding, by negative
community perceptions, or by both,
its importance is profound: time-
series are ending. We cannot rely on
current levels of collecting to main-
tain them. Museum time-series have
proved incidentally useful for a
variety of purposes and have been
integral in identifying temporal
responses to environmental change:
for instance, vertebrate specimens
have been used to demonstrate (1)
genetic bottlenecks due to insecti-
cides, (2) climate-driven changes in
genetic diversity, (3) alterations to
plumage coloration, and (4) shifts in
latitudinal clines in body size (Web-
Table 1). In plant taxa, museum
time-series have isolated climate-dri-
ven reductions in stomatal density
and earlier flowering (WebTable 1).
Just as the use of stable isotopes and
DNA were once unforeseen, there
are likely to be a range of new tech-

niques that can usefully be applied to
time-series in the future. The loss of
time-series now will limit our ability
to track responses to environmental
change, at a time of major climate
shifts with broad-reaching conse-
quences for biodiversity (Mora et al.
2013).

At the same time as public atti-
tudes in many developed countries
have hardened against collecting,
there has been a growth of interest in
natural history and a willingness to
contribute to its understanding and
conservation. One relatively untap-
ped source of material that may pro-
mote ongoing collection of some
specimens is represented by the casu-
alties of accidents: roadkill, colli-
sions with windows or other struc-
tures, and victims of domestic pets
and extreme weather events (eg
www.birdmonitors.net/Salvage.php).
Of course this source will be biased
toward conspicuous species associ-
ated with habitation in urbanized
environments. Nevertheless, the
volume and diversity of “salvaged”
specimens can be considerable: Loss
et al. (2014) estimated that 365-988
million birds are killed annually in
the US from collisions with build-
ings, a source of mortality second
only to predation by free-ranging
domestic cats, estimated at 1.3—4.0
billion annually (Loss et al. 2013,
2014). Specimens derived from sal-
vage are currently available, their
numbers show little sign of abating,
and there is a potentially large, vol-
untary labor source to assist in their
collection. Informed debate on the
future of collections is needed to
highlight these issues and find geo-
graphically suitable solutions as
existing time-series end.
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Great new series coming soon in Frontiers

process, or other natural phenomenon

¢ Describe something new or important in ecology,
conservation, phenology, or human-environment interactions

Presubmission inquiries welcome.

Call for contributions

Got a cool or unusual natural history photo with an interesting or important message behind it? Write it up
and send it to Frontiers for consideration in the upcoming new series (title still to be decided).

There have been many recent calls for a renewed interest in natural history. If we don’t know about the
organisms around us, how can we understand and address the challenges they face in terms of climate
change, pollution, habitat fragmentation, urbanization, exotic invaders, and more?

Not just a pretty photo! We are specifically looking for natural history images, taken in the field, that:

¢ Represent a scientific “aha” or “wow” moment in your own research
e Help to teach a key ecological concept

¢ Inspire and engage us in natural history

Send your high-resolution photo and accompanying 1200-word text,
explaining what it is, what it means, and why it is important and/or

interesting, to Frontiers Editor-in-Chief Sue Silver (suesilver@esa.org)
for possible inclusion in this exciting new series.
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