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A fundamental challenge for 21st century conservation is to
develop goals that are meaningful and attainable in a world
shaped by anthropogenic change (Kareiva & Marvier, 2012).
In areas that receive high conservation priority (e.g., national
parks), goals have traditionally been set using historic baselines,
with value placed on restoring or supporting conditions from
the relatively recent past (Barnosky et al., 2017). But, these so-
called natural configurations invariably reflect some degree of
human modification (Ellis et al., 2021) and may be difficult or
impossible to maintain (Lynch et al., 2021). Future conserva-
tion actions will take place in increasingly complex biological
and cultural contexts and be informed by fragmentary—if
existing—records of past conditions.

Urban landscapes comprise a patchwork of ecological sce-
narios that are generally assumed to depart radically from what
is natural. Yet, cities can be surprisingly biodiverse, support-
ing apex predators and undescribed species (e.g., Hartop et al.,
2015). Prioritizing conservation attention in cities is urgent
because global urban area is projected to expand dispropot-
tionately in biodiverse regions and the tropics in the coming
decades (Seto et al., 2012). Cities can also be laboratories for
conservation goal setting because they are places where historic
baselines are often treated as invisible, and because urban areas
are used differently than wildlands, people’s perceptions of what
is natural and what is worthy of conservation often diverge. The
process of developing conservation goals in cities may thus gen-
erate valuable lessons, strategies, and technologies that can be
applied broadly (Figure 1) in an increasingly human-dominated
wortld (Sanderson & Huron, 2011).

Urbanization often occurs so rapidly and in spaces already
so altered by human activities that present ecological records
are assumed inadequate to determine conditions prior to city
formation; many cities are palimpsests of human land use
on milennial timescales (Smith et al., 2021). However, it is
in fact this deep human history that can facilitate baseline
reconstruction, as snapshots of ecological change can be more
accessible than in less modified landscapes. Natural history col-
lections contain specimens collected duting the utbanization
process (Shultz et al., 2021), and recent human history yields
photographs, diaties, archives, and city planning maps (Sander-
son, 2013). Ongoing construction begets a high probability of
encountering subsurface records (e.g;, boreholes, archaeological
sites) (Figure 1), and paleontological and cultural resoutce man-
agement laws, where they exist, help ensure that these records
are documented and preserved (e.g, Scott et al., 2017). Skyrock-
eting participation in community (citizen) science efforts (e.g,
iNaturalist) continues to provide much data on species occu-
pying present day urban habitats (Spear et al., 2017). These
separate data sources can be used to understand the deep-
time natural history, recent human history, or current ecology
of urban landscapes in isolated conservation contexts. But,
more powerfully, they can be joined across disciplines and in
collaboration with local communities to trace the long-term
socioecological pathways of a city and provide blueprints for
the future.

PALEOBIOLOGY IN URBAN ECOSYSTEMS

Urban ecology focuses on the formation of no-analog assem-
blages, but it is usually ahistorical (Ramalho & Hobbs, 2012),
and urban evolution studies tend to consider change only over
very recent time scales (Lambert & Donihue, 2020). The use
of a wider range of temporal perspectives in conservation is
gaining traction: conservation paleobiology uses deep-time geo-
historical records to assess ecosystem structure and function
on millennial scales (Barnosky et al., 2017) and historical ecol-
ogy examines relatively recent human—environment interactions
over decades or centuries, often through an archaeological lens
(Balée, 2000). But, such studies are typically conducted in the
service of protected areas. We encourage the integration of these
approaches and their application in urban environments, where
they have not traditionally been employed.

We consider urban conservation paleobiology an approach
that leverages past life in the broad sense, including fossil,
archaeological, and sedimentological records, in combination
with historical specimens, documents, and narratives. These
data sources and the human expertise behind them can inform
baselines and conservation actions in an overlapping chronolog-
ical context (examples in Rick & Lockwood [2013]). By focusing
on urban environments, one can reconstruct not only how a
location has changed over the course of its specific history prior
to and following human arrival, but, additionally, how human
uses of and interactions with nature have changed over time.

Such deep-time records in cities can articulate with mod-
ern ecological data sets generated by community scientists to
contextualize geohistorical records and foster public interest in
conservation. For example, fossil woodrat (INeotoma sp.) nests
represent millennial-scale archives of ecological data in the form
of aggregated plant macrofossils, and modern nests in urban
parks could be used to extend this record in describing ongoing
changes with urbanization based on the items stored in them,
such as the introduction of a non-native species. Similatly, pollen
traps in urban yards and swimming pools could calibrate accu-
mulation rates and biases of fossil pollen in sediment cores by
providing an analogous vegetation record of the present. Mass
online classification platforms (e.g, Zooniverse) can facilitate
community participation in the translation of urban historical
records, and community paleoscience projects (Figure 1c,eh)
allow residents to connect with the deeper past of their city
in ways not generally considered; rich coral reefs, lush forests,
and formidable megafauna lie waiting to be appreciated under
the concrete. Fossils provide tangible connections to these past
ecosystems and engage local communities in telling the full story
of where they live.

THE CASE OF THE LOS ANGELES RIVER

The Los Angeles River, weaving through both a megacity of
over 10 million people and a global biodiversity hotspot, is so
altered that in many places it is barely recognizable as a river
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Documenting recent changes in urban nature

Conserstionioogy

Generating data through

community-engaged [paleo]ecology

FIGURE 1 (a) Early 1900s CE Los Angeles River showing a point in time temporally recent yet ecologically distant (file P-2.2 162R, Seaver Center for Western
History) that can be compared with (b) present day academic scientific surveys of the soft-bottomed and concretized sections of the river (photo courtesy of the

Natural History Museum of Los Angeles County) and (c) community surveys highlighting changing river uses and users over time. (d) Ongoing construction of a
new subway station that provides a window into the past ~50,000 years by yielding fossils (white outlined subway plans superimposed onto Wilshire Blvd [rendering

by B. Engh, Cogstone Resource Management]) that (¢) can be used to inform augmented reality experiences of Pleistocene megafauna (photo copyright La Brea Tar
Pits) and (f) are curated for research (photo courtesy of Los Angeles County Metro). (g) Public scat-sorting party in which community scientists generate data on

modern coyote diets by dissecting scat (photo courtesy of U.S. National Park Service). (h) Students identifying plants and animals from Rancho La Brea (photo
copyright La Brea Tar Pits). Solid lines connect past conditions (a, d) to methods of studying and communicating them through ecological (b, ¢) and paleontological

(e, f) approaches. Dashed lines reflect the iterative nature of how generating new data can provide participatory research opportunities that refine peoples’ images of

the past and provoke new community-led questions (g, h).

(Figute 1a-c). Though concretized along neatly its entire ~80-
km length, the river is a nexus for recreation and the focus
of an ambitious restoration plan because 3 soft-bottom sec-
tions of the river still support productive riparian habitats (Los
Angeles County Public Works, 2022; TNC, 2016) (Figure 1b).
Los Angeles’ rich fossil and historical archives present an ideal
opportunity to integrate deep-time data in an urban conser-
vation project. The Los Angeles River provides an example
of how an urban conservation paleobiological approach can
benefit goal setting and expand types of data—and therefore
perspectives—that may be considered by local policy makers

and stakeholders in their efforts to support biodiversity and
diverse ecosystem services in 2 human-dominated context.

Informing conservation goals

Sedimentological data from before channelization evoke a
dynamic, wandering river with seasonal flow variation (Ciolek-
Torello et al., 2013). Although few, if any, parcels along the
river may be candidates for restoration to a pre-urban state,
the spectrum of conditions captured by deep temporal records
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provides opportunities for creative thinking about what compo-
nents of past ecosystems could support different conservation
priorities. For example, Pleistocene—Holocene paleontologi-
cal records reveal wetland ecosystems supporting dozens of
species, including herons, ducks, and storks. Although some of
these species disappeared after the Pleistocene, areas of the river
could be restored to their prior function, supporting surviv-
ing taxa, along with introduced waterfowl species (e.g, Garrett,
2018) that may fill ecological niches once occupied by extinct
and extirpated species.

Supporting biodiversity

Abundant fossil deposits and historical records connect the past
and present by providing local histories of environmental con-
ditions, species composition, population connectivity through
time, and extinction (Figure 1). These LA-area records highlight
that open, sandy habitats were once common along the river,
but recent ecological restoration resulted in gentrified green
spaces that diverge from past conditions and may not support
native species (Aronson et al.,, 2017). Academic and commu-
nity scientists have demonstrated that some less restored patcels
along the river provide habitat patches for species sensitive to
urbanization, such as side-blotched lizards (Uta stansburiana) and
coachwhip snakes (Masticophis flagellunz)y (TNC, 20106). This time-
transgressive record of landscape and species configurations
indicates that future restoration efforts should include priori-
tizing some parcels for the conservation of, ot restoration to,
these more apparently barren conditions.

Promoting socioecological resilience

The Los Angeles River has been at the center of sustenance,
recreation, and culture in the area for nearly 10,000 years
(Ciolek-Torello et al., 2013). Zooarchaeological, anthropolog-
ical, and oral historical records document species thriving
in an anthropogenically-modified ecosystem throughout this
period. Restoring sections of the river to support species of
cultural importance to the Tongva people, who continue to
harvest tule (Schoenoplectns spp.) and rush (Juncus textilis) (Reddy,
2015) in the remaining soft-bottom stretches, represents a step
toward environmental justice by centering Indigenous com-
munity members in restoration dialogues (Hernandez, 2022;
Reeder-Myers et al., 2022) and supports resilient ecological
assemblages that have been a feature of the area for millennia.

WHAT THE PAST MEANS FOR THE
FUTURE OF CITIES

Some conservation approaches strictly prioritize naturalness,
yet, as expounded upon by Cronon (1996), if “the place where
we are is the place where nature is not”, then cities cannot be
valuable places for nature. This narrow view downplays conser-
vation efforts in urban areas and limits the ability of cities to

support biodiversity; decreases access to ecosystem services for
many people; and facilitates actions that result in environmen-
tal injustices. The plurality of past configurations of a landscape
provides options for what the future cou/d include and fosters
a broad vision of what ecological scenatios could exist in urban
environments. In cities, there is no going back—neither to a pre-
human state nor, usually, to a decade ago, and this recognition
enables more inclusive and holistic dialogues. Just as urban ecol-
ogy has become a mainstay within the broader field of ecology,
we hope a new generation of paleontologists and archeologists
will explore data hidden beneath the pavement and that histo-
rians and social scientists will engage with natural scientists in
sharing insight into these evolving spaces.
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