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Abstract. When the word “extinction” comes on, it tends to talk about the mass extinctions
occurred over time, but it's not necessary to think so far: the Falkland-Islands-wolf (Dusicyon
australis Kerr, 1792), an endemic canid of the Falkland Islands whose existence have intrigued
even Darwin, was extinct in 1876. This species shared its habitat with a lot of other animals, like
the Magellanic penguin (Spheniscus magellanicus Forster, 1781), that may have integrated the
wolf’s diet and been an important factor for its migration, from Patagonia to the islands during
the Last Glacial Maximum (+17,5 k.a). However, there are only a few researches on a past
ecological relationship between two different animal groups. This work using only the literature
review, intended to investigate and rebuild the single and shared natural history of both species.
This work, using only the literature review, intended to investigate and reconstruct the natural
history of both species. Furthermore, using the history recorded in the literature for both species
separately, a map will be created representing the past occupation of both species, in order to
understand the records of possible interactions through data on coinciding occurrences of the
species. The results showed that the species occupied the same space in South America, and the
Falkland-Islands-wolf may have migrated to the islands following its preys, including the
Magellanic penguin. Unfortunately, there are no available data about the Spheniscus magellanicus’
population numbers at the islands before and right after the wolf’s extinction to assess possible
consequences, but the hypothesis of a strong interaction between the species in the past is a

likely hypothesis.
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1. Introduction

When the theory of natural selection was published
in Charles Darwin's book "The Origin of Species” [1],
it was understood thatmore adapted individuals
would carry their characters forward and prosper in
the environment, and the less adapted individuals
would end up extinct. Most of the species that once
inhabited the planet have already become extinct or
were ancestral of new species [2].

Currently, the idea of extinction is not strange, and
since the emergence of Homo sapiens, it's not always
a natural event either. There are evidences that
Pleistocene men (+11,5 thousand years ago) may
have been responsible for the greatest pressure on
the megafauna’s extinction, such as mammoths and
giant sloths, through hunting and the occupation of
niches [3].

However, an extinction event doesn’t have to be only

on a global scale and of thousands years. Nowadays,
news of species’ extinctions, whose causes are
recognized, are not uncommon. In 1876, the
Falkland-Islands-wolf (Dusicyon australis Kerr,
1792) became extinct due to human hunting on the
Falkland Islands [4]. Also known as warrah, it was
endemic and the only land mammal in the region. In
“A Naturalist’s Voyage Round the World” [5], Darwin
cited: “(...) many who visited these islands [Falkland],
all of them affirm this animal [the warrah] is not
found in any other part of South America.”

For years, hypotheses about its arrival from the
continent intrigues scientists. Initially, it was
assumed that primitive man would’'ve transported
the wolf to the Falklands around 330 k.a. (thousand
years ago). However, even within the margin of error
(70-640 k.a.), it predates the presence of Homo
sapiens in Patagonia, the original habitat of the wolf
[6]. Therefore, the hypothesis was disregarded.



The reconstruction of the warrah’s natural history
still has some gaps, and one of them is the probable
close ecological interaction between it and the
Magellanic  penguin (Spheniscus magellanicus
Forster, 1781), that has a breeding population in the
Falklands to this day [7]. One of the natural predators
of S. magellanicus are canids, which mainly consume
young individuals and eggs. The penguins on the
islands have a high level of genetic variability
compared to continental populations [8], but studies
on the diversity and abundance of the species in the
region are still scarce and were only started in 1989

[7].

Both the Falkland-Islands-wolf and the Magellanic
penguin have inhabited South America since their
origins, starting their breeding colonies in Patagonia
and then moving to the Falklands [7; 9]. There is a
great chance that their histories and paths are more
intertwined than it was analyzed in past researches.

The theme of the present study was chosen based on
questions regarding the relationships between these
species in the past, considering that most natural
history studies refer the animal group separately,
such as the Canidae and Spheniscidae families [10;
11]. Therefore, there is a gap in knowledge about
these species’ natural history, and the recovery of
records on the past interactions between organisms
is of relevant ecological importance.

2. Objectives
2.1 Main objective

The main goal of this research was to investigate
studies and records already published (secondary
data) about the species Dusicyon australis and
Spheniscus magellanicus to analyze the available
ecological and biological information that may
indicate details of the relationship between them in
the Falkland Islands.

2.2 Specific objectives

e  C(Collect information from articles about the
species that may reveal details of their
interactions in the past;

e Investigate the events that may have
resulted in the D. aqustralis and S.
magellanicus migration to the Falkland
Islands;

e Date common events of the species during
the occupation of the region;

e Analyze the available information about the
behavior of these species that may indicate
details of the relationship between them in
terms of predation, niche occupation and
population size.

3. Methodology
3.1 Data collect

Information about D. australis and S. magellanicus

were collected from already published works (books,
scientific articles, etc.) that focused on the following
themes: biology, ecology, biogeography and/or
phylogeny of D. australis; biology, ecology,
biogeography and/or phylogeny of the S
magellanicus breeding colony on the islands; and
faunal biodiversity of the Falkland Islands.

3.2 Data analysis

3.3 A spreadsheet for the organization of the
collected data containing the columns:
“Publication date”; “author(s)”; “place and
periodical of publication”; “biological
information on Dusicyon australis”; “ecological
information on D. australis”; “distribution of D.
australis”; "natural history of D. australis";
“biological information on Spheniscus
magellanicus”; “ecological information on S.
magellanicus”; “distribution of S. magellanicus”;
"natural history of S. magellanicus”; and
"biodiversity in the Falkland Islands". These
spreadsheet provided an overview of the
natural history of both species, mainly through
their ecological behaviors such as predation

and migration.

With the data obtained and spreadsheeted, a
chronological line of the natural history of the two
species were constructed, observing the congruent
points that provided clues about the past
relationship established between them, such as the
moment of their arrival in the Falkland Islands, the
causes of their migration and the ecological niche
that each one came to occupy.

This analysis also aimed to identify the relationship
between these species in terms of predation, niche
occupation and possible interspecific interactions.

4. Results and discussion

According to Wang et al. [12], the origin and initial
diversification of the family Canidae began in North
America, starting in the Eocene (40 m.a.). The
subfamily Caninae is, today, the last surviving one,
with 36 linving species and the greatest current
diversity in South America (6 genera and 11 species)
[10].

The first canine fossils endemic to South America are
attributed to the genus Dusicyon, to which the
Falkland-Islands-wolf belongs [10]. Its closest fossil
relative was Dusicyon avus, which lived in Brazil,
Argentina and Chile until 3 ka. and had a more
carnivorous dietary morphology, different from
Lycalopex foxes [13]. According to Meloro et al. [14],
there are Darwin's notes regarding the diet of
Dusicyon australis, in which it evolved into a more
largely carnivorous one due to its isolation on an
island with many marine mammals and birds.

An important detail is the arrival of D. australis and
its possible genetic isolation in the Falkland Islands.
Austin et al. [6] concluded that ancestors of the wolf
chasing marine food may have arrived on the islands
due to the decrease in sea level and the exposure of



the continental shelf during the Last Glacial
Maximum (LGM), around 17.5 k.a. coming from
Patagonia.

The migration of the Magellanic penguin to the
islands, where it established a breeding colony, took
place at the same time [8], what highlights an
important relationship in which the wolf pursued its
prey to a new territory, where it became genetically
isolated. The penguin migrated from Chile, Argentina
and southern Brazil, where it still has breeding
colonies and/or foraging areas, and where the
Falkland-Islands-wolf's ancestors lived. Figure 1
expresses this relationship, and is also included in
item 8 for greater quality.
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First seen in 1520

Lives until present days

Fig. 1 - Map of the species’ migration to the Falkland
Islands. (Nicholas Baladore, author, and Danyella N.
Cavalcanti, designer)

It is essential to highlight that, in the case of the
Magellanic penguin, there was no genetic isolation
due to the species' ability to swim long distances to
colonies on the mainland (around 1800 - 2700 km)
[15]. In fact, the Falklands’ colony presents great
genetic variability, being a mixture of the South
Atlantic and Pacific colonies [8].

In the 2010s, the manufacturing company ACE
Coinage, from British Columbia, carried out the work
"Acknowledging Creatures of the Earth" in which the
two species were protagonists of one of the
paintings, that represented a scene of predation
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(Figure 2). It shows a current acceptance by the
scientific community that D. australis and .
magellanicus established ecological interactions in
the past.

Fig. 2 - Falkland-Islands-wolf preying a Magellanic
penguin. (Michael Coinage for ACE Cottage)

In 1876, the Falkland-Islands-wolf became extinct
because of human hunting [6], and there are no
records of what may have happened to the local
population of the Magellanic penguin as a result. The
penguin’s population studies on the islands only
began in 1989 [7], more than 100 years after the
event, and numbers appear to be in decline since
then due to competition with the fishing industry
[16].

5. Conclusion

The most significant factors to understand the
relationship between D. australis and S. magellanicus
in the past are the habitat they both occupied in
South America (Chile, Argentina and southern Brazil)
and the period of their migration to the Falkland
Islands, around 17,5 k.., during the Last Glacial
Maximum. These factors indicate the possibility of
interaction of prey (Magellanic penguin) and
predator (Falkland-Islands-wolf) between the
species.

Furthermore, the painting of the work
“Acknowledging Creatures of the Earth”, by the ACE
Coinage company, expresses a consultation with the
scientific community if that scenario would be real or
not. Apparently, the scenario would have been quite
probable in the time before the Falkland-Islands-
wolf’s extinction.

Unfortunately, there are not enough population
studies about the Magellanic penguin on the islands
to assess a possible influence of the warrah’s
extinction on their population rates. New research
methods must be established, in addition to the
bibliographic review, for the continuity of these data.

Finally, there is evidence that strengthens the
possibility of a past relationship between Dusicyon
australis and Spheniscus magellanicus, which
concluded the main objective of this study.
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