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Abstract

Background | review the natural history of the tuco-tuco Ctenomys magellanicus in Patagonia and Tierra del Fuego,
southernmost geographic regions shared by Argentina and Chile. By natural history | mean both historical records
and ecological features of this gregarious burrowing rodent.

Methods and results | conducted a selective review of the natural history of C. magellanicus, as recorded in main-
stream journals and proceedings, landmark monographs and books, and internet sources. | report results on: (a) Origi-
nal description, (b) Diversity and distribution, (c) Life history, (d) Interactions with plants and herbivorous competitors,
(e) Interactions with predators other than humans, (f) Interactions with humans, and (g) Abundance and conserva-
tion. I also enter the anthropology field, but | only touch the archeology field. Although this review is not on the sys-

tematics of C. magellanicus, | do provide an updated overview of the phylogenetics-based taxonomy of the genus

where it belongs.

Discussion There is a rather large body of literature on C. magellanicus, comprising the fields of anthropology,
archeology, biogeography, biology, ecology, and systematics. These areas are broadly covered but thinly treated, offer-
ing interesting opportunities for further research. For instance, on adaptation, evolution, and environmental impact
of the southernmost burrowing rodent in the world and its cultural impact on vanishing native peoples, especially

the Selk'nam.

Keywords Argentina, Chile, C. m. dicki, C. m. fueginus, C. m. magellanicus, C. m. obscurus, C. m. osgoodi

Background

Ecologists have been slow to recognize the importance
of historical accounts for understanding the current sta-
tus of any given species in the world. Only recently there
were formal calls to ecologists to incorporate a historical
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perspective into their pursuits [74, 75] and some of them
have taken heed. To cite recent examples concerning
animals in Chile, Correa-Cuadros [15] compared the
history, control, epidemiology, ecology, and economy of
the introduction of European rabbits in Chile and Aus-
tralia, thus providing a framework to contrast the dif-
ferent values associated with English versus Spanish
colonization and with the use of these two territories.
Jaksic [34] studied the southernmost lizard in the world,
Liolaemus magellanicus, on the large Tierra del Fuego
Island shared by Argentina and Chile at the tip of South
America and found surprising insights emerging from
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none other than Darwin [17]; (see [91] for his overall
contribution on Chilean vertebrates). Zurita et al. [85]
analyzed the introduction history, motivations, and pred-
ator-rancher conflicts brought about by the translocated
Chilla fox (Lycalopex griseus) also on Tierra del Fuego.
And Andrews et al. [3] addressed the introduction his-
tory and motivations behind the several translocations
of the California quail (Callipepla californica) within and
between Chile and Argentina. Aware of its shortcomings
[16], I followed this synthetic path, connecting historical
accounts of the Magellanic tuco-tuco (Ctenomys magel-
lanicus) with its current status.

This review is not on the systematics of Ctenomys
magellanicus (see Species disambiguation below); it is
on the natural history of this species in Patagonia and
Tierra del Fuego, geographic regions shared by Argen-
tina and Chile (see Geographical disambiguation below).
Therefore, I comment rather cursorily those aspects
related to phylogenetics and taxonomy. By natural his-
tory I mean both historical records and ecological fea-
tures of the species. Among the latter, specifically to: (a)
Original description, (b) Diversity and distribution, (c)
Life history, (d) Interactions with plants and herbivorous
competitors, (e) Interactions with predators other than
humans, (f) Interactions with humans, and (g) Abun-
dance and conservation. In dealing with the latter two
aspects, I entered hesitantly in the anthropology field (see
Fuegian and Patagonian peoples disambiguation below),
and decided to touch only lightly the archeological field
for my lack of qualifications. A good recent entry to the
latter literature on C. magellanicus is in Pardinas et al.
[58].

Methods

Literature search

I back-tracked references from current to older sources,
using mainstream journals, monographs, and books, and
relevant grey literature. Some new sources emerged when
engine-searching the internet without time or language
constraints for vernacular key words such as apen (as in
Bridges’ [9, 10] spelling); coruro (as in Osgood’s [55] and
Markham’s [44] spelling) or cururo (as in and Gusinde’s
[29], Sefioret’s [70], and Wolffsohn’s [84] spelling) or
cururu (as in Massoia and Chebez’s [49] and Prosser-
Goodall’s [63] spelling); tukem (as in Massoia and Che-
bez’s [49] spelling); tucotuco or tuco-tuco (as in Mann’s
[43], Ohlin’s [53], and Skottsberg’s [73] spelling), and
tucutuco or tucu-tuco (as in Darwin’s [17], C. R. Gallar-
do’s [25], Gusinde’s [29], Housse’s [30], and Godoy’s [28]
spelling), tucutucu or tucu-tucu (as in Bridges’ [9, 10],
Fitz Roy’s [23], and Payrd’s [59] spelling); or tucutztco (as
in C. R. Gallardo’s spelling [25]) both as singular an plu-
ral names. Osgood [55, page 120] commented that “The
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vernacular name coruro is universally applied to this
animal on Tierra del Fuego as well as elsewhere in the
vicinity of the Straits of Magellan, evidently having been
brought there from northern and central Chile where it is
used for a different animal of similar habits, belonging to
the genus Spalacopus. In northern Patagonia and Argen-
tina generally the name tuco tuco is more frequently
applied to it” Throughout this text, I keep the common
name used by any given author (e.g., not hyphened as in
[55], above), but I myself use tuco-tuco and tuco-tucos
(with a hyphen), as most authors do.

I searched scientific keywords such as Ctenomys,
either dicki or fueginus or magellanicus or obscurus, or
osgoodi or sp. I noted that computer searches are often
defeated by misspellings of scientific names. In my que-
ries I detected several of them: fueguinus for the cor-
rect fueginus (a common mistake made by Housse [30],
Markham [44], Reig and Kiblisky [67], Teta et al. [78],
Texera [79], and Venegas and Sielfeld [82]), magallanicus
for magellanicus (by M. Gallardo [26] and Housse [30]),
magallenicus for magellanicus (by Simonetti and Stipicic
[72]), and dickii for dicki (by Simonetti and Stipicic [72]).
Sometimes the specific name was capitalized (Magel-
lanicus). Curiously, Ctenomys was never spelled wrong.
When such misspellings or egregious meanings were
expressed, I attached to them the adverb sic in brackets
[sic]. Another surprise I found was that translations were
not exactly symmetrical: For example, Bridges’ [9] origi-
nal book in English of 1949 is rendered slightly different
in its Spanish version of 1952 [10]. I understand that both
Bridges and his translator were not zoologists, and thus
I used my best judgment to interpret the original mean-
ing of Bridges taking English as the base original and
Spanish as the derivative that may have misinterpreted
the former. The same applies to Prosser-Goodall’s [63]
book, which is bilingual. Here, one has to consider that
her native language was English, and that the translation
was aided by Spanish speakers. Darwin’s [17] classic book
is another case. It has had so many small variations over
the years that one has to be carefully in citing which exact
edition was used to make quotations.

I distinguished between first-hand information and
secondary use of literature sources to avoid redundan-
cies; instead of quoting review papers or books, I pre-
ferred to read and cite the original source and not the
compilation one. In quoting authors, I did not correct
grammar or taxonomic mistakes, nor did I feel obli-
gated to list in the references those citations made by
any quoting author (chiefly because I could not locate
the original source). This literature search is undeni-
ably non-systematic (e.g., the grey literature is not usu-
ally archived electronically). Currently, the most updated
compilations of peer-reviewed and grey literature for
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Ctenomys magellanicus in Chile are in MMA (Ministerio
del Medio Ambiente) [51] and in Argentina are in Bidau
[7] and Sanchez and Lizarralde [99]. This review updates
that information. For the record, I did not find mention
to tuco-tucos in the accounts of Byron [12, 13], de Bou-
gainville [18], Laming [39], Milne-Edwards [50], in Mar-
tial [45], Molina [92], Olrog [54], Pigafetta ([61], see also
[14]), or Pine et al. [62].

Species disambiguation

A general overview of Ctenomys is in Patton et al. [103]
and I hereby follow the orientations of Parada et al.
[57] as updated by D’Elia et al. [20] (see also [76, 100])
in recognizing several phylogenetic groups of species of
Ctenomys with varying support from biogeographic [21,
40, 41], evolutionary [20, 57, 76-78], physiological [42],
genetic [21, 26, 37], and sperm-morphologic data [22]. (a)
The “mendocinus” group, comprising at least Ctenomys
mendocinus Philippi, 1869 (including azarae and por-
teousi as synonyms); C. bergi Thomas, 1902; Ctenomys
coludo Thomas, 1920 (including famosus as a synonym;
see [101]); C. johannis Thomas, 1921; and C. australis
Rusconi, 1934; all these species are widely distributed in
central Argentina, excluding northern Patagonia prov-
inces. Within this “mendocinus” group there are also two
geographically disconnected species: C. flamarioni Travi,
1981 in southern Brazil and C. rionegrensis Langguth and
Abella, 1970 in Entre Rios province and Uruguay. Teta
et al. [100] recently described two new species from the
Andean slopes of west-central Argentina: C. eileenae and
C. verzi. Perhaps other species are part of this group as
well (e.g., C. emilianus and C. fochi), but they have not yet
been analyzed phylogenetically (D’Elia, personal commu-
nication April 2023). (b) Southward, in Argentinian and
Chilean Patagonia, is found the “magellanicus” group. I
follow the lead of Teta et al. [78] in recognizing that the
nominal forms Ctenomys fueginus Philippi, 1880 [60]; C.
colburni Allen, 1903 [1]; C. osgoodi Allen, 1905 [86]; C.
m. dicki Osgood, 1943 [55]; and C. m. obscurus Texera,
1975 [79] are all subjective junior synonyms of Cteno-
mys magellanicus Bennett, 1835 [6]. Recently, [77] added
three new species of Patagonian Ctenomys, all belong-
ing to the “magellanicus” species group and distributed
in Chubut province, Patagonian Argentina: Ctenomys
bidaui, C. contrerasi, and C. thalesi. They also placed C.
coyhaiquensis, Kelt and Gallardo in 1994 [36] under the
synonymy of C. sericeus Allen, 1903 [1]. Other known
species of the magellanicus group are C. haigi Thomas,
1919 [80, 81] and C. lentulus Thomas, 1919 [80, 81].
Surprisingly, a new species in this group was recently
described from southern Buenos Aires province, well
outside Patagonia: C. pulcer [83]. (c) Additional species
of Patagonian Ctenomys are C. fodax Thomas, 1910 [95];
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C. maulinus Philippi, 1872 [94]; C. sociabilis Pearson and
Christie, 1985 [93]; and the recently described C. plebi-
scitum [11], which is sister of C. sociabilis.

Geographical disambiguation

Patagonia is a rather imprecise geographical term than
nonetheless is attributed to lands in the southern section
of the Andes Mountains, in both Argentina and Chile,
with lakes, fjords, temperate rainforests, and glaciers in
the west and deserts, tablelands, and steppes to the east.
Patagonia is bounded by the Pacific Ocean on the west,
the Atlantic Ocean to the east, and bodies of seawater
that connect them, including the Strait of Magellan and
sometimes the Beagle Channel and the Drake Passage
to the south. The Colorado and Barrancas rivers, which
run from the Andes Ranges to the Atlantic Ocean, are
commonly considered the northern limit of Argentine
Patagonia while the northern limit of Chilean Patagonia
is at Huincul Fault, in Araucania Region. The archipelago
of Tierra del Fuego, south of the Strait of Magellan is
sometimes included as part of Patagonia but I prefer to
keep it separate. In continental Argentina the central part
is known as the Pampean or Pampas geographical region
[102] (https://en.wikipedia.org/wiki/Pampas) while the
southern part is called the Patagonian or Patagonia geo-
graphical region, https://en.wikipedia.org/wiki/Patag
onia). In Chile, the name Patagonia stops at the Strait of
Magellan, and anything outside is considered part of the
Tierra del Fuego archipelago.

Tierra del Fuego is also an ambiguous geographic term:
It may refer to the archipelago (Archipiélago de Tierra del
Fuego or Archipiélago fueguino) or to the island proper
(Tierra del Fuego Island, or Fireland, or Isla Grande de
Tierra del Fuego). The Fuegian archipelago contains the
large Tierra del Fuego Island (ca. 48,000 km?), seven
medium-sized islands (Hoste, Santa Ines, Navarino, Daw-
son, Aracena, Clarence, and Staten, ranging from 4,100
to 500 km? in the same sequence), and ca. 3,000 smaller
islands and islets, the best-known being Cape Horn, Len-
nox, Nueva, Picton, and Riesco. Most of these smaller
islands are located to the southwest of Tierra del Fuego
Island, separated by the Strait of Magellan and the Bea-
gle Channel. The large island is split east—west between
Argentina and Chile (40:60), respectively, at meridian
68°34’ W, and most other islands (Staten Island excepted)
are in Chilean territory. Tierra del Fuego Island is the
largest island in South America, ranks 29 in size world-
wide, and amounts to ca. 70% of the area of Tasmania in
southernmost Australia (https://en.wikipedia.org/wiki/
Listofislandsbyarea).

From the above, the proper adjectives for the names
Patagonia, Tierra del Fuego, and Fuego-Patagonia should
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be Patagonian, Fuegian, and Fuegian-Patagonian. San
Roman et al. [68] provided a colorful map that represents
these regions well.

Fuegian and patagonian peoples disambiguation

The Fuegian archipelago hosted until the twentieth cen-
tury four different peoples [24, 25]: Kawesqar or Ala-
calufe, Manek'enk or Haush, Selkknam or Ona, and
Yahgan or Yamana; the former denominations being
more favored. The Selknam branched out from the
“Patagones” (=Aonikenk or Telhuelche people) on the
South American (Patagonian) mainland, and migrated
across the Strait of Magellan to the large Tierra del
Fuego Island (Fuegian), where they concentrated on
the northeastern area of the island, although they spo-
radically reached southward to the Beagle channel. The
Manek’enk lived on the Mitre peninsula in southeastern
Tierra del Fuego Island, and were culturally and linguis-
tically related to the more northerly Selk'nam. Unlike
the three previous peoples (all being “foot indians”), the
next three were nomadic seafaring, or “canoe indians.
The Chonos were found in the archipelagos of Chiloé,
Guaitecas, and Chonos, roughly spanning from Calbuco
and southernmost Chiloé Island to Taitao peninsula. The
Kawesqar concentrated mostly on islands to the south of
the Gulf of Penas, around Wellington, Desolacién, and
Santa Inés islands, and around Brunswick peninsula. The
Yahgan traditional territory included the islands south of
the Strait of Magellan and the Beagle Channel, extending
their presence into Cape Horn, making them the world’s
southernmost human population. All these peoples over-
lapped geographically to some extent and traded goods
among them. Further details may be found in https://en.
wikipedia.org/wiki/Fuegians With regard to the use of
Ctenomys for food, fur, or trade, up to now only the Aoni-
kenk and Selk’'nam (the Manek’enk to a lesser extent)
“foot indians” have been reported to be involved. And for
the specific Tierra del Fuego setting, good entries to that
literature are in [52, 64, 68].

Results and discussion

Original description

The first description was by Bennett ([6], pages 189-190):
“December 22, 1836 [the year printed is 1836, but the
number 6 is crossed out and above it a 5 is penciled, giv-
ing the impression that the minutes were read in Decem-
ber 1835 but that the typist mistakenly dated them the
year he was printing, i.e., 1836. Indeed, he previous min-
utes are dated December 8, 1835, pp. 185-188]. E. S.
Hardisty, Esq., in the Chair. Specimens were exhibited
of several Rodent animals collected during his survey
of the Straits of Magalhaens, by Capt. P. P. King, R. N,,
Corr. Memb. Z. S., and presented by him to the Society.
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They were accompanied by some notes by Capt. King,
which were read. In bringing the animals severally under
the notice of the Meeting, Mr. Bennett first directed
particular attention to one of them, which constituted,
in his estimation, a new species in the genus Ctenomys,
Blainv. ... The characters distinguishing the new species
of Ctenomys are chiefly those of colour. The Cten. Bra-
siliensis is described by M. de Blainville as being shining
rufous above, and reddish white below. The new spe-
cies may be characterized as the CTENOMYS MAGEL-
LANICUS [sic]. Cten. flavescenti-fusco-griseus, subtus
pallidior; pedibus caudaque albescentibus. Long. corpo-
ris cum capite 7% unc.; caudae, 2%; capitis, 2. Hab. apud
Portum Gregory dictum, ad Fretus Magellanici ostium
orientale. [My translation from Latin: “A yellowish-
brownish-greyish Ctenomys, paler underneath, and with
whitish feet and tail. Head and body length is 7% inches;
tail is 2% inches; head is 2 inches. It is said to inhabit Port
Gregory, at the eastern mouth of the Strait of Magellan”].
Captain King states that this ‘little animal is very timid;
feeds upon grass; and is eaten by the Patagonian Indians.
It inhabits holes, which it burrows, in the ground: and,
from the number of the holes, it would appear to be very
abundant””.

Thus, the minutes of the Zoological Society of London
were read on December 22, 1835, by Edward Turner Ben-
nett (1797-1836) under the chairmanship of E. S. Hard-
isty and aided with complementary notes provided by
Captain Phillip Parker King (1791-1856) —of the British
Royal Navy and a Corresponding Fellow of the Society—
who collected the type specimen near the port then exist-
ing at San Gregorio Bay (52°35’S, 70°10"W) in continental
Magallanes, Chile. It is interesting that King noted that
the local natives (Aonikenk people) ate this tuco-tuco
(see below for more on this).

For Chile, Gay [88], pages 105-106; see [89, 90] for
his overall contribution on Chilean vertebrates] gave his
Latin description of C. magellanicus as C. fusco-cinna-
moneus, pedibus setiferis, cauda brevi, auriculis medioc-
ribus, dentibus molaribus exiguis. [My translation from
Latin: “Brownish-cinnamon, feet with bristles, short
tail, medium-sized ears, small molar teeth’]. He also
provided its first morphological description in Span-
ish, which in comparison to Bennett’s (1835), highlights
that C. magellanicus has curved claws in its forefeet and
longer in its hindfeet, which are covered by strong and
straight bristles (stiff hairs). He finally stated (page 106)
that: “Esta especie, descubierta en el Puerto Gregory en
el estrecho de Magallanes, difiere del C. brasiliensis, con-
ocido muy anteriormente por diversos caracteres, y entre
otros por sus muelas mucho mdas pequeias y por el color
del cuerpo algo mas oscuro, de un flavo claro por bajo y
no blanco rojizo. Hace agujeros en la tierra, a donde se va
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a ocultar al menor ruido. Los patagones los cazan para
comerlos” That is, he concurred with Bennett’s (1835)
rendition, but adding a comparison with C. brasiliensis.
Thomas [[96], page 6], tersely reported “A spirit specimen
from Pechett [Peckett] Harbour”

Diversity and distribution

The first distributional map of the Magellanic tuco-tuco
was that by Osgood ([55], page 121): Ctenomys magellan-
icus osgoodi appeared as the northernmost subspecies, on
the western fringe of the Andes Ranges, in the provinces
of Chubut and Santa Cruz in Argentina. Southwards it
was replaced by C. m. magellanicus in Santa Cruz prov-
ince (Argentina) and Magallanes province (now Region,
Chile). Across the Strait of Magellan, in Tierra del Fuego
Island (shared by Argentina and Chile), C. m. fueginus
was distributed. On Riesco Island, C. m. dicki was rep-
resented by a single locality. Texera ([79], page 164) dis-
played on a map the type locality of the newly named
C. m. obscurus, from southern Tierra del Fuego Island,
on the Chilean side. Kelt and Gallardo [36] described a
new species, C. coyhaiquensis in Aysén province (Chile),
across from Santa Cruz province (Argentina). In their
map, two Chilean collecting localities face rather closely
the type locality of C. colburni in Argentina. Lizarralde
et al. ([40], page 14) showed the distribution of C. m. fue-
ginus on the Argentinian side of Tierra del Fuego Island.
They distinguished between the northerly San Sebastian
subpopulation (2n=34) and the southerly Rio Grande
subpopulation (2n=36). See [21, 41], below, for other
genetic information.

Chile’s MMA (Ministerio del Medio Ambiente) [51]
mapped all Chilean records of C. m. magellanicus, C. m.
dicki, and C. m. fueginus. They were all from Magallanes
Region in Chile. Bidau [7] showed a distributional map
of Ctenomys magellanicus (without discriminating sub-
species) across Argentina, encompassing the provinces
of Chubut on the north, Santa Cruz in the middle, and
Tierra del Fuego in southernmost Argentina. Barquez
and Pardinas ([5], page 13) displayed the localities vis-
ited by Emilio Budin in 1927-1928 [80, 81], from one
of which (Arroyo de los Perros, Santa Cruz province,
Argentina) C. magellanicus was collected. Teta et al.
([78], page 3) mapped collecting localities of C. magel-
lanicus (with C. colburni as part of it) and C. fodax, from
Chubut, Santa Cruz, and Tierra del Fuego provinces in
Argentina, and from Aysén and Magallanes Regions in
Chile. Teta and D’Elia ([77], page 5) mapped collecting
localities of C. haigi, C. lentulus, C. bidaui, C. contrerasi
(two subspecies recognized), C. thalesi, C. sericeus, and
C. magellanicus. Most recently, Tammone and Pardifas
([76], page 483) mapped the distribution of Argentinian
Ctenomys species into the northerly “mendocinus” group
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and the southerly “magellanicus” group. The first was dis-
tributed mostly in Mendoza, San Luis, Cérdoba, Buenos
Aires, La Pampa, and Rio Negro provinces. The latter, in
Neuquén, Rio Negro, and Chubut provinces. The map
was truncated, and thus the more southerly distribution
of the “magellanicus” group in Santa Cruz and Tierra del
Fuego provinces in Argentina was not shown. Fasanella
et al. ([21], page 699) provided a distributional map of
C. magellanicus in Tierra del Fuego Island, showing two
genetically distinct populations (by both chromosome
number and haplotype): A northerly one centered at San
Sebastian Bay, and a southerly population south of Rio
Grande city.

The oldest known C. magellanicus fossil record in
southern Patagonia came from the Cueva del Milodon
site in continental Magallanes Region (Chile), with a
radiocarbon dating of 13,500 +470 and 10,400 + 300 years
before present ([71], see also [69, 98]). A late Quaternary
distributional map of C. magellanicus was recently pub-
lished by Pardifias et al. ([58], page 101). In it, the spe-
cies is shown to have been distributed all over Tierra del
Fuego Island, expect for the southern, wetter, higher-
relief, and forested part. Fasanella et al. [21] studied the
genetic-demographic structure of C. magellanicus in the
same island and discussed that the species is currently
fragmented into two populations: A southerly one, firmly
structured genetically, including the basal haplotype, and
representing the ancestral population, which apparently
lived in a biogeographical refuge through the adverse
Pleistocene environmental conditions [64]. And a north-
erly population, with low genetic structure, derived, and
spanning the most recently occupied area in northern
Tierra del Fuego Island.

Life history

The following is a synthesis of original observations by
Darwin [17] on Ctenomys brasiliensis and by several
other authors [9, 10, 49, 84, 97] on Ctenomys magel-
lanicus. It must be noticed that the latter authors took
extensively from Mann [43]. The Magellanic tuco-tuco
is an inhabitant of the Patagonian steppe [65], where it
occupies both flat or rolling plains, with a dense cover of
grasses or bunchgrasses (Festuca, Hordeum, Poa), and
landscapes of gentle hills covered by plant associations
in which low shrubs predominate, such as Baccharis
magellanica, Berberis empetrifolia, Berberis microphylla,
Chiliotrichium diffusum, Empetrum rubrum, and Senecio
of various species. This tuco-tuco is absent from forests,
peatlands, swamps, and stony soils. Darwin [17] vis-
ited the Fuegian archipelago in December 1832-Febru-
ary 1833, January-March 1834, and May—June 1834) in
a footnote in page 51 stated “The wide plains north of
the Rio Colorado are undermined by these animals; and
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near the Strait of Magellan, where Patagonia blends with
Tierra del Fuego, the whole sandy country forms a great
warren for the tucotuco”” Jaksic et al. [35] reported that
the mean weight of tuco-tuco on the island was 272 g,
based on [4].

The Magellanic tuco-tuco is a fossorial gregarious ani-
mal that excavates burrows and galleries for feeding, shel-
tering, and reproduction, completely undermining the
soil. Grass roots are the most important food in their diet,
but shrub roots may be eaten in shrub-covered steppes.
As a consequence of these feeding activities, extensive
patches of grass may die out. Galleries are superficial on
account of the root depth of their food plants, but they
are also said to cut the grass around their outlets, let it
dry, and then transport it underground, being thus sus-
pected of storing food in deeper chambers for overwin-
tering. They spend daytime underground but leave their
burrows at night to look for new favorable feeding places
when the roots of the sector occupied by its network of
galleries is exhausted. Thermoregulation problems are
reduced to a minimum in their southern temperate loca-
tions, by building their galleries at 30—40 cm deep and by
their nests being upholstered by thick straw mattresses.
Plus, the exterior openings of the burrows are oriented
downwind, and their own "dejection cones" of excavated
materials prevent the entry of the cold winds so frequent
at high latitudes. They are very difficult to observe lean-
ing out at the entrance of their burrows, but they are
easy to hear. Their vocalizations underground may be
described as a short, but not rough, nasal grunt, which
is repeated about four times in quick succession; the first
grunt is not so loud but a little longer, and more distinct
than the three following. The musical time of the whole
is a constant “drumming” or “hammering” like Spala-
copus cyanus utters in central Chile (although the latter
seems softer and more melodious). Indeed, the name
tuco-tuco is given in imitation of the sound produced.
There is a puzzling footnote in Darwin ([17], page 58):
“At the R. Negro, in Northern Patagonia, there is an ani-
mal of the same habits, and probably a closely allied spe-
cies, but which I never saw. Its noise is different from the
Maldonado kind [Ctenomys brasiliensis]; it is repeated
only twice instead of three or four times, and is more
distinct and sonorous: when heard from a distance, it
so closely resembles the sound made in cutting down a
small tree with an axe, that I have sometimes remained
in doubt concerning it” Similarly, Fitz Roy ([23], page
107) reported “This Indian name [tucu-tucu], gutturally
pronounced, expresses the curious sound made by these
creatures while under ground—a noise somewhat like the
blow of a distant hammer”

When set on the ground, the tuco-tuco moves slowly
and clumsily, which apparently owes to the outward
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action of their hind legs; they are likewise quite incapa-
ble of jumping even the smallest vertical heights. When
eating aboveground, they rest on their hind legs and hold
the food in their forepaws and also attempt to drag it into
some corner. They do not usually make any attempt at
escaping; when angry or frightened, they utter their tuco-
tuco vocalization, and —according to Darwin ([17], page
58)—do not defend themselves even if offered an offend-
ing finger to bite on. An anonymous referee of this paper,
familiar with C. magellanicus wrote “their aggressiveness
varies among the genus but a magellanicus would defi-
nitely bite you if you hold it for a long time. In addition.
hearsay referred to Osgood ([55], page 118), was that
tuco-tucos take a stand against approaching sheep and
even bite them.

Their current presence in a landscape is revealed by the
higher degree of humidity and loose compaction of the
mounds deposited outside the entrance hole to their gal-
leries, as well as by their voices. Recently started colonies
have a few exit holes to rather superficial galleries, which
allow them to be captured by opening them with pikes
and shovels. Their past presence in a landscape is told by
the land being covered by small undulations, reminiscent
of mima-mound formations in North America caused by
the burrowing actions of Geomyidae rodents that rep-
resent ecological equivalents of Ctenomyidae rodents in
South America.

[42] examined comparatively the energetics of nine
species of Ctenomys at different altitudes from 0-4600 m
elevation, ranging in body mass from 120-325, and dis-
tributed from latitudes 26°-53°S, with C. magellanicus
being a low-altitude, mid-sized (=263.1 g) species with
the southernmost distribution in South America. They
observed that only body mass affected the variability in
basal metabolic rate (BMR), with climate, soil conditions,
habitat productivity, and net primary productivity not
being correlated with BMR variability. Because BMR and
maximum metabolic rate (MMR) was correlated, the low
BMR among Ctenomys species could also be determined
by factors that affect MMR rather than BMR. The para-
sitology of C. magellanicus is poorly known [19]; indeed,
a single record of a helminth endoparasite was wrongly
attributed to it instead of to an unspecified Uruguayan
Ctenomys species.

Interactions with plants and herbivorous competitors

There are no quantitative studies of the diet of the Magel-
lanic tuco-tuco. All authors cited in the Life history sec-
tion above agree that it is herbivorous, and that it is eats
grass roots and sometimes shrub roots, and even herb
foliage outside its exit tunnels but fail to identify spe-
cies, much less preference of consumption. A typical
statement by Bridges [9, page 452] is: “I believe they are
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strictly vegetarian and probably eat many roots from
underground, thus causing the plants to die” Or this
by Mann [43, page 307] (my translation from Spanish):
“According to our observations in Ctenomys magellani-
cus fueginus, in the southwest of Tierra del Fuego, grass
roots play the most important role in their diet. How-
ever, it is very possible that the populations in steppes
covered by shrubs find their forage in their roots” This
is a sore piece of missing information for understanding
not only life history traits of this species but also its role
in communities and ecosystems of Patagonia and Tierra
del Fuego. Therefore, it is difficult to gauge any type of
potential competition between Ctenomys magellanicus
and either native (Lama guanicoe) or introduced herbi-
vores such as sheep (Ovis aries), cattle (Bos taurus), and
horses (Equus ferus caballus). Even though livestock are
all surface grazers and tuco-tucos are underground root
eaters, they may still interfere with each other. Removal
of aboveground plant tissues may result in lower root
development, and vice versa. Perhaps in the past Magel-
lanic tuco-tucos competed for food more with native
guanacos than with introduced sheep, cattle, or horses,
which may have led the former to decline over time only
to be compensated by the incoming alien herbivores. This
research topic is still open.

Interactions with predators other than humans

My search of the published literature on predator food
habits in Chile [32, 33], specifically in the Magallanes
Region, rendered the scarce positive information (I am
not reporting predators whose published diet I scruti-
nized but yielded no occurrence of Ctenomys among
their prey). There are no quantitative records of preda-
tion on Magellanic tuco-tuco before the 1900s (when
these herbivores were more abundant than now). And
the few later additions show relatively low consumption
of this prey.

The first record of predation on a Ctenomys from some-
where in the Tierra del Fuego archipelago was reported
in a footnote by Oustalet ([56], page B 42) stating (my
translation from French): “A female of this species whose
autopsy was carried out by Dr. Hyades had rodent hairs
in her stomach which appeared to belong to the genus
Ctenomys” “Her” was a Magellanic Horned Owl (Bubo
magellanicus). Humphrey et al. ([31], page 159) reported
that Crawshay (1907, page 14), when referring to Ger-
anoaetus polyosoma recorded’Five examples examined
by me contained the remains of Ctenomys magellanicus’”
Also, in page 169, Humphrey et al. [31] reported verba-
tim an original observation by Cunningham ([97], page
190), made in Quartermaster Island [Isla Contramaestre]
with regard to Caracara plancus “On arriving at the place
where they had been sitting, we found an accumulation
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of bones of the Ctenomys Magellanicus [sic], including
several hundred fragments of crania...” Indeed, Cunning-
ham ([97], page 195) near Philip Bay [Bahia Felipe] made
the following observation: “We saw several specimens of
the burrowing owl [Athene cunicularia), one flying about
our heads and uttering its peculiar note as we returned
to camp in the dusk, and many broken crania of Cteno-
mys enveloped in a ball of hair were lying about, bear-
ing evidence as to the nature of their destroyer” Finally,
in page 241, Humphrey et al. [31] implied that Athene
cunicularia was a main predator of C. magellanicus, but
because the latter were trampled out by sheep, this may
have led to the disappearance of that owl from the island
in the mid 1920s.

In describing a new subspecies in Tierra del Fuego
Island, Ctenomys magellanicus obscurus Texera ([79],
page 163) reported that its potential predators were
Polyborus plancus plancus, Geranoaetus melanoleu-
cus, and Buteo polyosoma polyosoma. Currently, Poly-
borus= Caracara, and Buteo= Geranoaetus. Jaksic et al.
([35], see also 4) compared the diets of the foxes Lyca-
lopex culpaeus and Lycalopex griseus between continen-
tal Magallanes and Tierra del Fuego Island, and detected
that C. magellanicus made up 11.7% of the diet of the
Grey fox by numerical frequency, but it was preyed on
only in the island. The Culpeo fox did not consume this
prey in either location. Kusch and Donoso [38] reported
that an albino Magellanic Horned Owl (Bubo magel-
lanicus) had among its regurgitated pellets numerous
remains of C. magellanicus.

Interactions with humans

The existing literature on the Magellanic tuco-tuco
touches on essentially two topics: (a) The use of Cteno-
mys magellanicus for food, fur, or trade, by the Aonikenk,
Selk’nam, and Manek’enk “foot indians” of Patagonia and
Tierra del Fuego. (b) The competition for herbage with —
and interference by and with— sheep (Ovis aries), cattle
(Bos taurus), and horses (Equus ferus caballus).

Magellanic tuco-tuco use for food, fur, or trade, by native
peoples

These tuco-tucos were reported to be eaten by “Patago-
nes” (Aonikenk) as early as 1835 by Bennett ([6], page
189) and in 1847 by Gay ([87], page 106). Philippi in 1880
[60], page 276; see [86] for his overall contribution on
Chilean vertebrates], when describing Ctenomys fuegi-
nus, reported that (my translation from German): “This
mouse is the main food of the inhabitants of that island
—just as before the arrival of the Spaniards, the Chileans
took their meat mainly from the degu, Octodon Degus
[sic] Waterhouse. The inhabitants of eastern Tierra del
Fuego catch this rodent mainly with their dogs” He was
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reaffirmed by Ohlin ([53], page 177), who stated that “It
forms one of the chief articles of food of the Onas Indi-
ans, whose women are very skilful [sic] in catching it”
Onas are more properly named Selk’nam. Seforet ([70],
page 21) also stated (my translation from Spanish): “The
cururo, a species of mouse, used to be their main food”
Carlos Gallardo ([25], page 71) reported (my translation
from Spanish): “The tucutuco, together with fish and
birds, is the basis of the diet of the ona [sic] of the north
and northeast” Wolffsohn ([84], pages 62—64) stated (my
translation from Spanish):”The ctenomys are considered
good to eat, not only by the ‘ona’ indians who live almost
exclusively on their meat, but also by some Europeans,
who consider it better than that of rabbits and hares”
Bridges ([9], page 444), when referring to the “Aush”
(=Manek’enk) reported that “For food they relied more
on seal and shell-fish, which were abundant round the
coast, and less on the apen (tucu-tucu), which was com-
paratively scarce in their swampy country." And also that
(page 452) “As food the tucu-tucu were a delicious change
from guanaco meat, but their tiny bones were so brittle
that one had to be careful when eating, lest the splinters
got into one’s tongue or gums.” Gilmore ([27], page 373)
stated that “This animal is a burrower in colonies, is of rat
size, and can be captured by hand. It was used for food
by the Ona and Tehuelche” (meaning Selk'nam and Aoni-
kenk, respectively).

Gusinde ([29], page 92) stated (my translation from
Spanish): “As indispensable for the economy of the north-
ern Sellk’nam, two species of rodents (Ctenomys) are piv-
otal, known by the names of tucutuco and cururo; they
are properly steppe animals. Similar to the grey rat,
although a little finer, it burrows a wide expanse of land
and lives underground. Since sheep ranching began in
this region, these rodents headed south [sic]. Much more
important than the cururo for the indigenous people of
the northern half of the Isla Grande is the guanaco for
those of the southern half, where there are no cururos,
and from these profound differences emerge economic
consequences.” He ([29], page 95) also stated “Although
the Selk’'nam constitute a single tribe, they are subdivided
into three local groups. Said subdivision has its origin
in economic causes, coming from the particularities of
the land. The groups of families settled in the flat area of
the north lived preferentially from the numerous small
rodents, for which they were nicknamed by their neigh-
bors to the south with the adjective ‘cururo-eaters! The
second, southeastern group, also called ‘Haus, may repre-
sent the core of the first wave of settlers on the continent.
Because they live on rocky shores, their dependence on
marine animals is greater than that of the third group,
the ‘people of the south, who feed solely on guanaco." By
Haus he meant Manek’enk. Almost in closing ([29], pages
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170-171), he reiterated “The interior of the Isla Grande
is home to the cururo in the north and the guanaco in
the south as usable game animals. For the sustenance of
the indians, the different species of birds found in the
swamps and on their long coasts scarcely come into con-
sideration, and plant-based foodstuffs are completely
lacking. Guanacos and cururos determine, therefore, the
guiding characteristic of the Tierra del Fuego economy.
The hunting and use of these animals absorbs the life of
the Selk'nam and ensures the existence of each and every
one in particular.”" And finally, Gusinde ([29], page 183)
stated: “Only free hunting makes it possible for our indi-
ans to exist on the Isla Grande. Because the flora can offer
them absolutely nothing, they live exclusively depend-
ing on their game animals. Therefore, food is as simple
as possible: the meat of the guanaco or cururo is roasted
over the fire in the hut, without the slightest preparation”

The use of tuco-tuco furs is scarcely mentioned in the
literature. Only Gusinde ([29], pages 178—-179) reported
(my translation from Spanish): “The indian women make
their large fur cape with several pieces of the same mate-
rial [skins], sewn together with sinew threads. The people
of the north need about 40 to 60 skins of the small cururo
for such a coat” He is referring to the Selk’nam people.
Indeed, in the Museo Histérico y de Ciencias Naturales
Monseior Fagnano in Rio Grande city, Argentina, there
is a cape or “quillango” made of such skins. The use of
tuco-tuco as trade currency is also reported only by Car-
los Gallardo ([25], page 272) (my translation from Span-
ish): “In each tribe there is an indian who, due to his
greatest skill, perseverance, and patience, has become a
specialist in the making of bows and arrows; it is to him
that friends go to obtain the weapons they need, reward-
ing his service with gifts consisting of meat, leather, etc.
Such is the fame acquired by those made from woods of
the south, that the indians of the north offer smoke-and
wind-dried tucutztcos wind in exchange for half-fin-
ished arrows, a trade that the indians of the south carry
out with pleasure” Tucutztco is a strange rendering of
tucutuco.

The consumption of C. magellanicus may be quite old.
Santiago et al. [69] found that in Las Vueltas 1 archeo-
logical site in Argentine Tierra del Fuego (between San
Sebastian Bay and Rio Grande city; see map in page 214),
out of 2191 skeletal elements recorded, 1488 remains
belonged to this species. They commented that, from a
taphonomic perspective, a large number of those remains
may have entered the archaeological assemblage through
actions by avian raptors, mammalian carnivores, or as a
result of natural death in burrows. Nevertheless, although
to a lesser extent, they also detected evidence of human
consumption and discard of tuco-tucos by early settlers
from as far back as 3220 to 539 years before present.
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Andrade and Boschin [2] framed most of the above
within an anthropological-ethnographic perspective.
They made taphonomic analyses of Patagonian and Fue-
gian small mammal assemblages (which included tuco-
tucos in high proportion) and reviewed historical and
ethnographical documents. They proposed that some
species of Ctenomys were rather intensively exploited by
hunter-gatherer societies who lived in Fuego-Patagonia
since the late Holocene. Bones, meat, and skin of tucotu-
cos were used, and Andrade and Boschin (2015) consid-
ered it likely that this use continued until last century (see
above paragraphs for the evidence I gleaned). In addition,
they verified that such activity was differentiated by sex
and age of Aonikenk and Selk 'nam peoples, and linked
with biological and social aspects of their lives. Indeed,
the use of small mammals (including tuco-tucos) and
its predilection by Fuegian-Patagonian populations was
recorded since the first contact episode back to 1520
([61]; see [14]). Andrade and Boschin [2] further affirm
that for Selk’'nam people in northern Tierra del Fuego,
the Fuegian tuco-tuco C. magellanicus was not only one
of the main food items, but it was considered a delicacy.

Magellanic tuco-tuco interference by and with sheep,
cattle, and horses

As stated above, no assessments of exploitative com-
petitive interactions have ever been made among tuco-
tucos, sheep, cattle, and horses, which all are introduced
herbivores. But there is a wealth of anecdotal evidence
on interference interactions between the native and the
aliens.

As early as 1896, Serioret ([70], page 11) in his report
on Tierra del Fuego Island stated (my translation from
Spanish): “The cururo used to populate all the flat regions
of Tierra del Fuego. Due to the establishment of sheep
and cattle ranches, it is rapidly being destroyed” A few
years later, Wolffsohn ([84], pages 62-64), referring to
both Ctenomys magellanicus magellanicus in Patagonia
and Ctenomys magellanicus fueginus in Tierra del Fuego,
reported that the introduction of sheep in these two
regions resulted in the extermination of tuco-tucos in
many parts, where all that was left were their empty bur-
rows. And that on Tierra del Fuego Island, where sheep
had been removed during one or several seasons, the
fields were rapidly repopulated by tuco-tucos.

The travels of Emilio Budin in 1927-1928 along Argen-
tina were narrated by Barquez and Pardinas ([5], page
25). With reference to Ctenomys magellanicus in arroyo
de los Perros, Santa Cruz province, they cited Thomas
verbatim ([81], page 43): “Sr. Budin states that this spe-
cies is now almost exterminated, owing to the fact that
the introduced sheep, by piercing with their pointed feet
the crust of snow above the burrows, have caused the

Page 9 of 16

death of the tuco-tucos by the resulting wet and cold thus
allowed to enter” Barquez and Pardinas ([5], page 25) also
commented that (my translation from Spanish): “Every-
thing seems to indicate that, in vast portions of Patago-
nia, this fossorial rodent has been deeply damaged, with
special impact in sub-Andean and southernmost sectors
(Tammone et al. 2018). Our recent surveys in the area of
Arroyo de los Perros, as well as in the entire upper basin
of the Santa Cruz River, are consistent in pointing out the
absence (or, at least, rarity) of Ctenomys populations.”

Osgood ([55], pages 117-118) was the first to make
explicit statements about potential competition for for-
age between the Magellanic tuco-tuco (Ctenomys magel-
lanicus magellanicus) and sheep (Ovis aries): “Practically
the whole of southern Patagonia east of the mountains is
now in private ownership completely fenced and devoted
to sheepraising. That the extinction of an animal like
Ctenomys is welcomed by the sheep owners is natural,
not only because of its effect on the forage, but because
its burrows are a hazard to horsemen. The extinction,
however, has required no effort on their part, the mere
presence of the sheep being sufficient to accomplish it.
It might be supposed that the rodents would retreat into
the few areas not frequented by the sheep, but there is
little evidence that this has taken place with much suc-
cess. During the summer season a certain number may
be trampled to death by the sheep, but the burrows, in
most cases, seem too deep to fail to give considerable
protection. In drives of sheep as many as 50,000 closely
packed animals often passed over long stretches of grass-
land, and, in such cases, according to report, the pugna-
cious Ctenomys sometimes came out of their burrows
and actually attempted to attack the sheep. It is related as
not uncommon to see a sheep with a wriggling Ctenomys
dangling from its nose, probably to the great discomfort
of the sheep and doubtless with ultimate fatality for the
rodent. No doubt the highest mortality comes in winter
and early spring when the passing hoofs would open up
the burrows sufficiently to let in snow water, and what
this did not accomplish directly would soon be finished
by alternate freezing and thawing.”

Gusinde ([29], page 92) reported: “Desde que empez6
en esta regién la cria del carnero, se encaminaron estos
roedores hacia el sur” Meaning that in Tierra del Fuego
Island since the beginning of sheep farming, Fuegian
tuco-tuco “moved” to the southern part of that island.
The wording is problematic, implying that the rodent
fled away from stocking sheep. In page 100, he further
stated: “Cuando los hambrientos indios se aproximaban
a los cercados, eran recibidos a tiros por los guardas y
pastores. Los guanacos y cururos habian sido ahuyen-
tados por los intrusos blancos y en su mayoria aniquila-
dos; en su lugar pastaban ahora miles y miles de carneros
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-los “guanacos blancos’, como se les llamaba-” That is
(my translation from Spanish): “When the hungry indi-
ans approached the fenced sheep enclosures, they were
greeted with shots by the guards and herdsmen. The gua-
nacos and tuco-tucos had been driven off by the white
intruders and mostly wiped out; in its place now thou-
sands and thousands of sheep grazed -the ‘white guana-
cos’- as they were called”

Bridges ([9], page 452) stated “They burrow fairly deep,
but come up near the surface for their sleeping-quar-
ters. This is their undoing, for once the land is stocked
with sheep or cattle, the nests —unless they happen to
be beneath a rock or under the roots of strong bushes
or trees— are trodden in and destroyed, together with
their occupants” Godoy ([28], page 208), from quite a
contrasting perspective stated that: “En la Patagonia, en
donde son conocidos por cururt, al parecer han aumen-
tado considerablemente sus colonias en algunas zonas,
especialmente en Neuquén y Santa Cruz, causando
una justificada preocupacion de los ganaderos” That is,
tuco-tucos have increased considerable their colonies in
Neuquén y Santa Cruz, causing justified concern from
livestock ranchers.

Mann ([43], pages 304-307) stated (my translation
from Spanish): “Sheep farming, which reaches such
extreme extension and intensity in many sectors of the
Patagonian steppe, is responsible for the disappearance
of Ctenomys magellanicus over large sectors that once
harbored it. Thus, since 1920, the Magellanic tuco-tuco
is no longer found in the pampas that surround Punta
Arenas. Its armies of hundreds of thousands of individu-
als, which undermined the land until they transformed it
into true sieves, dangerous traps for the horseman, were
eliminated by the trampling of the flocks of sheep, which
clogged the entrance holes to their galleries” He then
added: “Day by day the importance of Ctenomys magel-
lanicus for humans decreases, due to the rapid extermi-
nation it suffers due to the action of flocks of sheep that
block and destroy with their thousands the entrance
holes to the underground galleries of theses rodents.
With this, the problem posed by the land undermined by
its galleries for horses and riders alike has already com-
pletely disappeared” Finally, Massoia and Chebez ([49],
page 121) stated (my translation from Spanish): “.. cur-
rently the Fuegian tuco-tuco faces serious setbacks in
vast sectors of its distribution area due to sheep”

Milton Gallardo ([26], page 77), visited Riesco Island
in 1976 and contemplating the absence of Ctenomys
magellanicus dicki discussed (my translation from Span-
ish): “Probably the intense grazing to which these areas
are currently subjected, in addition to other factors, have
influenced the disappearance of the colonies that Osgood
already described as scarce” Prosser-Goodall ([63], page
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88) writing about Tierra del Fuego Island declared “A
small rodent, the cururu or tuco-tuco (apen in Ona),
nearly became extinct because of the sheep, but is now
becoming common again on the plains” One wonders
if the sheep had declined in the Tierra del Fuego of the
1970s and this had resulted in a recovery of tuco-tuco
populations.

Particularly for horses and horse riders, the tuco-tuco
was a nightmare of old. Darwin ([17], page 50) stated
“Considerable tracts of country are so completely under-
mined by these animals, that horses, in passing over, sink
above their fetlocks”” Similarly, Fitz Roy ([23], page 107)
reported “Many accidents happen to the horses in these
hunts, owing to the ground being so undermined, in
some places, by the "tucu-tucu, a little animal like a small
rabbit; but the riders are so skilful [sic], that they gener-
ally save themselves, however awkwardly their horses
may fall” Skottsberg ([73], page 189) narrated “Without
suspecting anything you come along at a canter; suddenly
the horse goes through with his front legs. You had better
proceed cautiously or you will easily get your horse hurt”
But later, Massoia and Chebez ([49], page 121) stated (my
translation from Spanish): “Although up to a few years
ago horse and horse-rider falls in the land filled with its
burrows were common, currently the Fuegian tuco-tuco
faces serious setbacks in vast sectors of its distribution
area due to sheep”” This implies that because sheep had
led tuco-tucos to decline, this has resulted in less risk for
horses breaking their legs.

Abundance and conservation

In Chile, MMA [51] considered that Ctenomys magel-
lanicus dicki is extinct, and that C. m. fueginus, C. m.
magellanicus, C. m. obscurus, and C. m. osgoodi are
all vulnerable. In Argentina, Bidau [7] listed Ctenomys
magellanicus as a whole in the Least Concern category,
essentially because of its large geographical range and
many currently occupied localities. Nevertheless, he
commented that there was concern about its population
decline inferred from over-exploitation, shrinkage in dis-
tribution, and habitat destruction and degradation due to
sheep grazing. But he added that the latter disturbance
was not currently occurring at a rate enabling to qualify
this species in the Threatened category.

Was the Magellanic tuco-tuco a more abundant species
in the past? Witness the following writings: Ohlin ([53],
page 177) declared “The troublesome little ‘tuco-tuco’
(Ctenomys magellanicus) is extremely abundant in the
northern and eastern parts of Tierra del Fuego, and in the
pampas of southern Patagonia...” But Sefioret [70] already
raised a red flag by stating (my translation from Spanish):
“The cururo used to populate all the flat regions of Tierra
del Fuego. Due to the establishment of sheep and cattle
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ranches, it is rapidly being destroyed” Wolffsohn ([84],
pages 62—-64), referring to both Ctenomys magellanicus
magellanicus in Patagonia and Ctenomys magellanicus
fueginus in Tierra del Fuego, stated that (my translation
from Spanish): “Despite the introduction of sheep having
exterminated this rodent in many parts, there are always
in both parts, countless burrows that reveal their pres-
ence. On the Island of Tierra del Fuego, there are parts
left without their endowment of sheep during one or sev-
eral seasons, which are rapidly populating with ‘cururos;
as these species are commonly called there”

From an anthropological perspective, Carlos Gallardo
([25], page 71) felt confident to state (my translation from
Spanish): “The tucutuco, together with fish and birds,
is the basis of the diet of the ona [sic] of the north and
northeast” Gusinde [29] went even further, declaring that
the tuco-tuco were the chief sustenance of the Sellk’nam
in northern Tierra del Fuego, and that their southern
relatives laughed at them for being “cururo eaters” while
they were “guanaco-eaters” [9, 10]. Indeed, Martinic
([47], page 233) puts forth that the same techniques for
hunting Ctenomys used by both Aonikenk and Selk’nam
peoples speak to their common ancestry.

Osgood [55] collected small mammals in continental
Magallanes and Tierra del Fuego Island from December
1939 to February 1940 and thus provided an exceptional
state-of-the-art for the distribution and abundance of the
then four recognized subspecies of Ctenomys magellani-
cus. This is an unusual benchmark, issued simultaneously
by the same researcher.

He ([55], pages 117-118), speaking of Ctenomys magel-
lanicus magellanicus, described “Range. Extreme south-
ern Patagonia east of the mountains, from the Straits of
Magellan northward to the vicinity of the Santa Cruz
River on the east and Lake Argentine on the west. Rare
or extirpated over most of this area. This animal, the first
Chilean Ctenomys to be described, is now either quite
extinct or so near it that its preservation beyond a few
years is very unlikely. As late as the summer of 1927-28
when Budin collected at Punta Arenas and elsewhere
within its range it had become so scarce that he was una-
ble to find it except at one locality considerably north of
the Straits at Rio Perro, at the north end of Lake Argen-
tine,” ... “In 1940 Mr. Sanborn and myself made every
effort to find it at various localities but without success.
Everywhere we received reports of its former abundance
and, in some cases, explicit testimony as to its occur-
rence in small numbers at specific localities within five
years, but on visiting these places only abandoned bur-
rows were found. One such place was on the bay of San
Gregorio, the type locality, where it seems to have per-
sisted until very recently. According to report, one of
the regions where it was once excessively numerous was

Page 11 of 16

toward the northern end of the Straits near the bound-
ary between Chile and Argentina, on the estancia Monte
Dinero. Practically the whole of southern Patagonia east
of the mountains is now in private ownership completely
fenced and devoted to sheepraising. That the extinction
of an animal like Ctenomys is welcomed by the sheep
owners is natural, not only because of its effect on the
forage, but because its burrows are a hazard to horse-
men. The extinction, however, has required no effort on
their part, the mere presence of the sheep being sufficient
to accomplish it. It might be supposed that the rodents
would retreat into the few areas not frequented by the
sheep, but there is little evidence that this has taken place
with much success”

Osgood ([55], pages 119-120), this time speaking of
Ctenomys magellanicus fueginus, described “Range.
Northern and eastern Tierra del Fuego, now reduced to
small, scattered, and greatly isolated colonies. Although
Ctenomys were not found on the north side of the Straits
in 1940, they were discovered in some numbers at a few
localities on Tierra del Fuego. Here they have persisted
longer than on the mainland but their fate is sealed and
within a very few years doubtless they will be gone. A
small colony of some two dozen burrows was found occu-
pying a gravel ridge just back of the beach between Cape
Penas and Via Monte on the north shore of the island.
Another group, slightly smaller, was encountered near
the road leading from Via Monte to Lake Fagnano and
about ten miles north of the east end of the lake. Signs
of considerable numbers were seen also just west of San
Sebastian on the road leading to Cullen. Otherwise, dur-
ing several hundred miles of travel on Tierra del Fuego no
signs of Ctenomys were seen. According to the testimony
of residents of the island their numbers in former years
were incalculable”

He ([55], pages 120—123), now speaking about Cteno-
mys magellanicus osgoodi, reported: “Range. Valleys along
the eastern base of the Andes from westcentral Santa
Cruz, Argentina, northward to west-central Chubut,
passing locally into Chilean territory. This form has here-
tofore been regarded as a species distinct from C. magel-
lanicus, but its obviously close relationship seems best
indicated by the subspecific status. It differs mainly and
rather markedly in color, but this, as noted by Allen in his
report on the original series of 23 specimens, is subject
to some variation. A considerable area, unrepresented by
specimens, lies between the southernmost localities for
osgoodi and the northernmost ones for magellanicus” In
this case, Osgood did not refer to its abundance, as above.

Osgood ([55], pages 123-124), finally referring to
Ctenomys magellanicus dicki, stated: “Type from Estan-
cia Ponsonby, east end of Riesco Island, Magallanes,
Chile. No. 50734 Field Museum of Natural History.
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Adult male. Collected February 2, 1940, by Colin C.
Sanborn. Orig. No. 2401. Diagnosis. Similar in gen-
eral to C. m. magellanicus, but differing widely in color,
being wholly mixed blackish and bufty Smoke Gray
both above and below.” ... “Remarks. This very distinct
form is doubtless confined to the eastern part of Riesco
Island where it is already rare and difficult to obtain.
Although this part of the island is not forested, it has
but little open grassland, being largely covered with a
heavy growth of the "mata negra" or black brush (Chili-
otrichum diffusum). During a few days’ stay in this
region we were able to obtain only two specimens, an
adult male and female, these apparently being the only
occupants of a small area where about a dozen burrows
were found” ... “The channel separating Riesco Island
from the mainland is deep and permits the passage of
vessels of considerable size, but at one or two points it
is quite narrow, perhaps not more than a few hundred
feet”

Less than four decades later, Milton Gallardo [26]
reported (my translation from Spanish): “Ctenomys
magellanicus dicki Osgood. The locality for which
Osgood describes this subspecies was visited in Janu-
ary 1976. Although there was a guide who remembered
the places that Osgood visited on Riesco Island, it was
not possible to find any footprints, even old ones, indi-
cating the existence of Ctenomys on the island. Probably
the intense grazing to which those areas are currently
subjected, in addition to other factors, have influenced
the disappearance of the colonies that Osgood already
described as scarce. For these reasons, Ctenomys magel-
lanicus dicki Osgood is considered extinct." Comple-
menting the preceding, Simonetti and Stipicic ([72], page
12) discussed (my translation from Spanish): “Osgood
(1943) describes the subspecies Ctenomys magalleni-
cus dickii [sic] with two specimens collected at Estancia
Ponsonby in 1940, which he describes as confined to the
eastern sector of the island, where he indicates that they
are rare despite the existence of their numerous burrows.
Carlos Hoffmann reports observing a dead specimen in
the same area in 1928 (Martinic, 2005). The presence
of burrows but the scarcity of specimens was already
observed in 1877, on the continental coasts of the Otway
and Skyring inlets (Ibar, 1878; see also Latorre, 1879),
where C. magallenicus [sic] has not gone extinct as would
the dickii subspecies on Riesco Island. Thus, while Miller
et al. (1983) indicate that C. m. dickii would be rare, with-
out providing further information; Gallardo (1979) in
1976 found no trace of Ctenomys in the same area where
Osgood (1943) obtained the specimens on which he
described C. m. dickii, thus declaring it extinct. Gallardo
(1979) attributes its disappearance to intense grazing and
other possible factors. The subspecies has been declared
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Extinct in the Classification of Species according to their
Conservation Status (MMA, 2013)”

Almost six decades after the report by Osgood [55],
Venegas and Sielfeld ([82], page 89) issued their own
status report (my translation from Spanish): “Cteno-
mys magellanicus Bennett, 1835. Magellanic Tucotuco,
Magellan Tucotuco. Patagonia. In the region, represented
by four subspecies. The nominal, in low and high steppe
environments on the eastern slope of the provinces of
Ultima Esperanza and Magallanes. Listed as ‘Endangered’
by Glade (1993), but apparently in recovery. The subspe-
cies C. m. dicki Osgood, 1943, from Riesco Island corre-
sponds to a taxon in the ‘Extinct’ category (Glade, 1993).
The subspecies C. m. fueguinus [sic] Philippi, 1880, from
Tierra del Fuego, is very common and abundant in the
north and central area of the island. Finally, the subspe-
cies C. m. obscurus was described by Texera (1975) on the
basis of specimens from the center-south zone of Tierra
del Fuego.” It should be noted that the latter subspecies is
now considered to be part of C. m. fueginus. In a nutshell,
according to Venegas ( Sielfeld [82], C. m. magellanicus
was recovering from past population lows, while C. m.
fueginus was thriving.

More recently, MMA [51] considered that Ctenomys
magellanicus dicki was extinct, and that C. m. fueginus,
C. m. magellanicus, C. m. obscurus, and C. m. osgoodi
were all vulnerable: (a) Because of their reduction in
population size and because this reduction has been ca.
30% in the last 10 years (as inferred from a reduction in
habitat quality due to sheep trampling). (b) Because their
occupation area is less than 2,000 km? because they exist
in fewer than 10 locations; and because their decrease in
habitat quality is due to degradation by human endeavor
(shepherding and subsequent trampling). This is a
bleaker picture than that painted 16 years before by Ven-
egas and Sielfeld [82]. Similar conclusions were reached
by Sanchez and Lizarralde [99] for Ctenomys magellani-
cus in Argentina.

The final straw for the survival and conservation of this
species may be climate change. Lazo-Cancino et al. [104]
showed that under different modeling scenarios of tem-
perature and precipitation the spatial distribution of the
Magellanic tuco-tuco would always shrink, essentially
disappearing from the continental region and surviving
in Tierra del Fuego Island, but concentrated in the north-
eastern part.

Conclusion

What lessons can we draw from incorporating a histori-
cal perspective to the study of any chosen species? In
this case study on the Magellanic tuco-tuco I dare ven-
ture that eye-opening perspectives were gained with the
discovery of new populations, subspecies, or species in
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little-explored places; but more importantly, on revisit-
ing those same places to witness the changes brought
about essentially by human action. The introduction of
sheep in 1877 to Isabel Island in the Strait of Magellan
[8] and its ensuing spread to surrounding Patagonia and
Tierra del Fuego, the killing of guanacos suspected of
competing with livestock, and the persecution of native
peoples (especially Selk’nam) left important imprints in
those regions [46—48]. The entire food web shifted from
humans and other predators of tuco-tucos, exploiting
an abundant herbivore that presumably competed with
native guanacos and kept at some equilibrium with its
food plant resources, to an overstocked range, sheep-
dominated system that not only competed for gasses with
tuco-tucos but also trampled their habitations. Sheep in
the whole Magallanes Region (which includes Chilean
Tierra del Fuego) increased steadily for a century, from
1877 to 1975, reaching a peak of ca. 3 million and slowly
declining for the next 45 years to a current total of ca. 1.5
million [66]. Surely, the decimation of the Selk'nam peo-
ple by diseases, deportations, and killings was not enough
of a predation relief for the rodents: In the mid-nine-
teenth century there were about 4000 Selk’'nam, by 1919
there were 297, and by 1930 just over 100 [29, 48]. The
1906 livestock census revealed the existence of 850,000
sheep, which continued to increase [46]. So, fewer than
4,000 Selk'nam were replaced by ca. 1 million sheep only
in Tierra del Fuego! Incidentally, the sheep stocks in that
large island have been decreasing because of forage over-
grazing, ensuing erosion, and climate change toward less
precipitation. But despite that sheep decline, the Magel-
lanic tuco-tuco has not rebound, much less to its original
nineteenth century levels. I fear it never will.

Acknowledgements

FMJ appreciates the warm hospitality of Erika Mutschke, Margarita Popo-

vic, Alfredo Prieto, Carlos Rios, and Nicolas Soto in Punta Arenas, as well

as the companionship of Sergio Castro and Gabriel Jaksic. Rubén Barquez

and Guillermo D'Elia kindly reviewed a version of this paper and provided
important criticisms and references. One anonymous referee was very helpful,
another not. Robert Voss via Eduardo Palma supplied a difficult to find paper
on Ctenomys magellanicus. This study was supported by Agencia Nacional de
Investigacién y Desarrollo (Chile), grant ANID PIA/BASAL FB0002.

Author’s contributions
Conceptualization; data curation; funding acquisition; investigation; writing —

original draft; writing — review and editing (all FJ).

Funding
This study was supported by ANID PIA/BASAL FB0002.

Availability of data and materials
Not applicable; this is a literature review of published sources.

Declarations

Ethics approval and consent to participate
Not applicable; this is a literature review of published sources.

Page 13 of 16

Consent for publication
Not applicable; this is a literature review of published sources.

Competing interests
The author declares no conflict of interest.

Received: 14 April 2023 Accepted: 22 August 2023
Published online: 11 September 2023

References

1. Allen JA. Descriptions of new rodents from southern Patagonia, with a
note on the genus Funeomys Coues, and an addendum to article IV, on
Siberian mammals. Bull Am Mus Nat Hist. 1903;19:185-96.

2. Andrade A, Boschin MT. Explotacion de roedores por las sociedades
cazadoras-recolectoras de Patagonia durante el holoceno tardio: de
la evidencia arqueoldgica al registro historico. Zephyrus (Salamanca).
2015;75:107-124. https://doi.org/10.14201/zephyrus201575107124.

3. Andrews B, Zurita C, Jaksic FM. The California Quail in Chile: Introduc-
tion history, current distribution, and biological features. Revista
Chilena de Historia Natural. 2023;96:2. https://doi.org/10.1186/
$40693-023-00115-3.

4. Atalah A, Sielfeld WK, Venegas C. Antecedentes sobre el nicho trofico
del Canis g. griseus en Tierra del Fuego. Anales del Instituto de la Patago-
nia (Punta Arenas). 1980;11:259-271.

5. Barquez RM, Pardinas UFJ. Un pionero de la coleccién de mamiferos en
Patagonia: el viaje de Emilio Budin en 1927-1928. Mastozoologia Neo-
tropical (Mendoza). 2019;26(1):7-29. https://doi.org/10.31687/sarem
MN.19.26.1.0.10.

6. Bennett ET. [in Hardisty ES] Specimens were exhibited of several Rodent
animals collected during his survey of the Straits of Magalhaens, by
Capt. P.P.King, R.N,, Corr. Memb. Z. S, and presented by him to the
Society. Proceedings of the Zoological Society of London. 1835;Part
3:189-214.

7. Bidau CJ. Ctenomys magellanicus. The IUCN Red List of Threatened Spe-
cies. 2019;e.T5812A22193726. https://doi.org/10.2305/IUCN.UK.2019-1.
RLTS.T5812A22193726.en.

8. Borrero LA, Morello F, San Roman M, Mcewan C, Martin FM. Isla Isabel:
viajeros, registros arqueoldgicos y geografia cultural. Magallania (Punta
Arenas). 2019:47(1):117-44.

9. Bridges EL. Uttermost part of the Earth. EP Dutton and Co., New York,
NY, 558. + maps; 1949.

10. Bridges EL. El Ultimo confin de la tierra. Emecé Editores, Buenos Aires,
520. + maps; 1952.

11. Brook F, Tomasco IH, Gonzalez, BA, Martin GM. New species of Ctenomys
(Rodentia: Ctenomyidae) from Patagonia related to C. sociabilis. Journal
of Mammalian Evolution. 2022,29:237-258. https://doi.org/10.1007/
$10914-021-09570-9.

12. Byron J.Viage del comandante Byron al rededor del mundo, hecho dlti-
mamente de orden del Almirantazgo de Inglaterra. Francisco Mariano
Nipho, Madrid, 245 pp. + 1 map; 1769.

13. Byron J. Relato del honorable John Byron (Comodoro de la Ultima
espedicion al rededor del mundo) que contiene una esposicion de
las grandes penurias sufridas por él i sus companeros en la costa de la
Patagonia desde el afio 1740 hasta su arribo a Inglaterra en 1746 con
una descripcion de Santiago de Chile i de las usanzas j costumbres de
sus habitantes i ademas una relacion de la pérdida de la fragata Wager
de la escuadra del Almirante Anson. Imprenta Cervantes, Santiago, xiii
+ 155, 1901.

14. Castro SA, Jaksic FM. El primer viaje de circunnavegacién global
Magallanes-Elcano: comentarios a los iniciticos encuentros con la bio-
diversidad sudamericana. Magallania (Punta Arenas). 2022,50(5):1-23.
https://doi.org/10.22352/MAGALLANIA202250005.

15. Correa-Cuadros JP, Flores G, Mufoz-Rodriguez MA, Bricefio C, Diaz M,
Strive T, Vasquez F, Jaksic FM. History, control, epidemiology, ecology,
and economy of the invasion of European rabbits in Chile: A compari-
son with Australia. Biol Invasions. 2022;25:309-38. https://doi.org/10.
1007/510530-022-02915-2.


https://doi.org/10.14201/zephyrus201575107124
https://doi.org/10.1186/s40693-023-00115-3
https://doi.org/10.1186/s40693-023-00115-3
https://doi.org/10.31687/saremMN.19.26.1.0.10
https://doi.org/10.31687/saremMN.19.26.1.0.10
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T5812A22193726.en
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T5812A22193726.en
https://doi.org/10.1007/s10914-021-09570-9
https://doi.org/10.1007/s10914-021-09570-9
https://doi.org/10.22352/MAGALLANIA202250005
https://doi.org/10.1007/s10530-022-02915-2
https://doi.org/10.1007/s10530-022-02915-2

Jaksic Revista Chilena de Historia Natural

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34

(2023) 96:9

Corti P, Diaz NI, et al. Misinterpretation of historical data for determin-
ing past huemul (Hippocamelus bisulcus) distribution and migratory
patterns may threaten their conservation: A critique of Flueck (2022).
Gayana (Concepcién). 2023;87(1):25-32.

Darwin CR. Narrative of the surveying voyages of His Majesty’s ships
Adventure and Beagle between the years 1826 and 1836, describing
their examination of the southern shores of South America, and the
Beagle's circumnavigation of the globe. Volume IlI: Journal and remarks,
1832-1836. Henry Colburn, London, ix + 629 pp. + maps; 1839. Edition
actually used here: Darwin C. R. The voyage of the Beagle. Annotated
and with an introduction by Leonard Engel. Garden City, Anchor books,
New York, NY, xxxi + 524 pp. + 6 plates + 5 maps; 1962.

de Bougainville LA. Viaje alrededor del mundo por la fragata del rey la
“Boudeuse”y la fusta la“Estrella”en 1767, 1768 'y 1769. Tomo I. Calpe,
Madrid, 219 pp. 1921.

Dursahinhan AT, Kenkel DA, Gardner SL. Helminth and Protozoan para-
sites of subterranean rodents (Chordata, Mammalia, Rodentia) of the
World. Scott Gardner Publications & Papers. 2023;25. https://digitalcom
mons.unl.edu/slg/25.

D'Elia G, Teta P, Lessa EP. A short overview of the systematics of
Ctenomys: Species limits and phylogenetic relationships. In: Tuco-Tucos
(Ochotorena de Freitas TR, Lopes Goncalvez G, Maestri R, editors), chap-
ter 2, pp. 17-41. Springer Nature AG, Cham, Switzerland; 2021. https://
doi.org/10.1007/978-3-030-61679-32.

Fasanella M, Bruno C, Cardoso Y, Lizarralde M. Historical demography
and spatial genetic structure of the subterranean rodent Cteno-

mys magellanicus in Tierra del Fuego (Argentina). Zool J Linn Soc.
2013;169(3):697-710. https://doi.org/10.1111/20}.12067.

Feito R, Gallardo M. Sperm morphology of Chilean species of Ctenomys
(Octodontidae). J Mammal. 1982;63(4):658-61.

Fitz Roy R. Narrative of the surveying voyages of His Majesty’s Ships
Adventure and Beagle between the years 1826 and 1836, describing
their examination of the southern shores of South America, and the
Beagle's circumnavigation of the globe. Proceedings of the second
expedition, 1831-36, under the command of Captain Robert Fitz-Roy,
R.N. Volume II: Voyages of the Adventure and Beagle. Henry Colburn,
London, xiv + 698 pp.+ plates + maps; 1839.

Furlong CW. Tribal distribution and settlements of the Fuegians: Com-
prising nomenclature, etymology, philology, and populations. Geogr
Rev. 1917;3(3):169-87.

Gallardo CR. Tierra del Fuego: Los Onas. Cabaut y Cia. Editores, Buenos
Aires, 396 pp. 1910.

Gallardo M. as especies chilenas de Ctenomys (Rodentia, Octodontidae).

|. Estabilidad cariotipica. Archivos de Biologfa y Medicina Experimental
(Santiago). 1979;12:71-82.

Gilmore RM. Fauna and ethnozoology of South America. Handbook of
South American Indians, Bulletin. 1950;143(6):345-464.

Godoy J. Fauna Silvestre. Tomo VIII, Volimenes 1y 2. Consejo Federal de
Inversiones, Buenos Aires, unnumbered pp.; 1963.

Gusinde M. Fueguinos: hombres primitivos en la Tierra del Fuego (de
investigador a compariero de tribu). Publicaciones de la Escuela de
Estudios Hispano-Americanos, Sevilla, 398, 1951.

Housse R. Animales salvajes de Chile en su clasificacion moderna: su
vida y sus costumbres. Ediciones de la Universidad de Chile, Santiago,
189, 1953.

Humphrey PS, Bridge D, Reynolds PW, Peterson RT. Birds of Isla Grande
(Tierra del Fuego). Preliminary Smithsonian Manual. Lawrence, Museum
of Natural History, University of Kansas, Lawrence, KS, viii + 411 pp.;
1970.

Iriarte A, Jaksic FM. Los carnivoros de Chile. Tercera edicion revisada.
Ediciones CAPES/Flora & Fauna, Santiago, 260 pp.; 2022. https://www.
researchgate.net/publication/360555427.

Iriarte A, Rivas-Fuenzalida T, Jaksic FM. Las aves rapaces de Chile. Edi-
ciones CAPES/Flora & Fauna, Santiago, 271 pp.; 2019 https://www.resea
rchgate.net/publication/348977965.

Jaksic FM. Historical account and current ecological knowledge of the
southernmost lizard in the world, Liolaemus magellanicus (Squamata:
Liolaemidae). Rev Chil Hist Nat. 2022;95(3):1-8. https://doi.org/10.1186/
540693-022-00112-y.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

Page 14 of 16

Jaksic FM, Yanez JL, Rau JR. Trophic relations of the southernmost popu-
lations of Dusicyon in Chile. Journal of Mammalogy. 1983;64($):693-697.
https://doi.org/10.2307/1380529.

Kelt DA, Gallardo MH. A new species of tuco-tuco, genus Cteno-

mys (Rodentia: Ctenomyidae) from Patagonian Chile. J Mammal.
1994,75(2):338-48.

Kohler N, Gallardo MH, Contreras LC, Torres-Mura JC. Allozymic variation
and systematic relationships of the Octodontidae and allied taxa. J Zool
(Lond). 2000,252:243-50.

Kusch A, Donoso R. Registro de un tuctquere (Bubo magellanicus)
albino en Tierra del Fuego, Chile. Revista Chilena de Ornitologfa.
2017;23(1):36-7.

Laming A. En la Patagonia, confin del mundo. Editorial del Pacifico,
Santiago, 299, 1957.

Lizarralde MS, Deferrari G, Alvarez S, Escobar J. Diferenciacion evolutiva
en Ctenomys magellanicus: variacion morfologica y alozimica entre sus
dos formas cromosémicas. Interciencia (Caracas). 2001;26:13-7.
Lizarralde M, Bolzan A, Bianchi M. Karyotypic evolution in South Ameri-
can subterranean rodents Ctenomys magellanicus (Rodentia Octodonti-
dae): Chromosome rearrangements and TTAGGG telomeric sequence
localization in 34 and 36 chromosomal forms. Hereditas. 2003;139:13-7.
Luna F, Antenucci CD, Bozinovic F. Comparative energetics of the sub-
terranean Ctenomys rodents: Breaking patterns. Physiol Biochem Zool.
2009;82(3):226-35. https://doi.org/10.1086/597526.

Mann G. Los pequefios mamiferos de Chile (Marsupiales, Quirdpteros,
Edentados y Roedores). Gayana Zoologia (Concepcién). 1978;40:1-342.
Markham BJ. Catdlogo de los anfibios, reptiles, aves y mamiferos de

la provincia de Magallanes (Chile). Publicaciones del Instituto de la
Patagonia (Punta Arenas), Serie Monograffas. 1971;1:1-64.

Martial LF. Mission scientifique du cap Horn, 1882-1883 -t. 6. Zoologie.
Gauthier-Villars et files Imprimeurs-Libraires, Paris, 502. + plates; 1888.
Martinic M. La tierra de los fuegos. Artegraf, Punta Arenas, 221, 1982,.
Martinic M. Los Adnikenk: historia y cultura. Ediciones de la Universidad
de Magallanes, Punta Arenas, 387.; 1995.

Martinic M. Historia de la region magallanica. Segunda edicién revisada.
Four volumes. Ediciones de la Universidad de Magallanes, Punta Arenas,
1679, 2006.

Massoia E, Chebez JC. Mamiferos silvestres del Archipiélago Fueguino.
Editorial LO.L.A, Buenos Aires, 261; 1993.

Milne-Edwards A. Mammiféres. In: Mission scientifique du cap

Horn, 1882-1883.Tome VI, Zoologie, Premiere partie (Martial LF,

editor 1888). Gauthier-Villars et files Imprimeurs-Libraires Paris.
1888;1891:A3-32.

Ministerio del Medio Ambiente MMA. Ctenomys magellanicus; 2014.
https://clasificacionespecies.mma.gob.cl/wp-content/uploads/2019/
10/Ctenomysmagellanicus.pdf.

Morello F, Borrero L, Massone M, Stern C, Garcia-Herbst A, McCulloch

R, Arroyo-Kalin M, Calas E, Torres J, Prieto A, Martinez |, Bahamonde G,
Cérdenas P. Hunter-gatherers, biogeographic barriers and the develop-
ment of human settlement in Tierra del Fuego. Antiquity. 2012;86:71—
87. http://antiquity.ac.uk/ant/086/ant0860071.htm.

Ohlin A. A zoologist in Tierra del Fuego. Some Account of the Swedish
Expedition. 1896;1895-6:172-81.

Olrog CC. Notas sobre mamiferos y aves del archipiélago de Cabo de
Hornos. Acta Zooldgica Lilloana (Tucumdn). 1950;9:505-352.

Osgood WH. The mammals of Chile. Field Museum of Natural History,
Zoological Series. 1943;30:1-268.

Oustalet E. Oiseaux. In: Mission scientifique du cap Horn, 1882-1883.
Tome VI, Zoologie, Premiere partie (Martial LF, editor 1888). Gauthier-
Villars et files Imprimeurs-Libraires Paris. 1888;1891:B1-A341.

Parada A, D'Elia G, Bidau CJ, Lessa EP. Species groups and the evo-
lutionary diversification of tuco-tucos, genus Ctenomys (Rodentia:
Ctenomyidae). ) Mammal. 2011;92(3):671-82. https://doi.org/10.1644/
10-MAMM-A-121.1.

Pardifias UFJ, Martin F, Borrero LA, Massone M, Fernandez FJ. Micro-
mamiferos, tafonomia y paleoambientes del Cuaternario tardio en
Tierra del Fuego: los roedores de Tres Arroyos. Magallania (Punta
Arenas). 2020;48(1):93—-122.

Payré RJ. La Australia argentina: excursion periodistica a las cos-

tas patagonicas, Tierra del Fuego e Isla de los Estados; con una


https://digitalcommons.unl.edu/slg/25
https://digitalcommons.unl.edu/slg/25
https://doi.org/10.1007/978-3-030-61679-32
https://doi.org/10.1007/978-3-030-61679-32
https://doi.org/10.1111/zoj.12067
https://www.researchgate.net/publication/360555427
https://www.researchgate.net/publication/360555427
https://www.researchgate.net/publication/348977965
https://www.researchgate.net/publication/348977965
https://doi.org/10.1186/s40693-022-00112-y
https://doi.org/10.1186/s40693-022-00112-y
https://doi.org/10.2307/1380529
https://doi.org/10.1086/597526
https://clasificacionespecies.mma.gob.cl/wp-content/uploads/2019/10/Ctenomysmagellanicus.pdf
https://clasificacionespecies.mma.gob.cl/wp-content/uploads/2019/10/Ctenomysmagellanicus.pdf
http://antiquity.ac.uk/ant/086/ant0860071.htm
https://doi.org/10.1644/10-MAMM-A-121.1
https://doi.org/10.1644/10-MAMM-A-121.1

Jaksic Revista Chilena de Historia Natural

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

(2023) 96:9

carta-prélogo del General Bartolomé Mitre. Imprenta de la Nacién,
Buenos Aires, 515 pp.; 1898.

Philippi RA. Ctenomys fueginus Ph. Archiv fur Naturgeschichte.
1880;46(1):276-9.

Pigafetta A. Primer viaje en torno del Globo. Calpe, Madrid, 203.;
1922.

Pine RH, Miller SD, Schamberger ML. Contributions to the mammal-
ogy of Chile. Mammalia. 1979;43(3):339-76.

Prosser-Goodall RN. Tierra del Fuego: Argentina, territorio nacional
de laTierra del Fuego, Antértica e islas del Atldntico Sur. Ediciones
Shanamaiim, Buenos Aires, 329.; 1979.

Rabassa JA, Coronato G, Bujalesky C, Salemme M, Roig C, Meglioli A,
Heusser C, Gordillo S, Roig F, Borromei A, Quattrocchio M. Quater-
nary of Tierra del Fuego, southernmost South America: An updated
review. Quatern Int. 2000;68-71:217-40.

Radic-Schilling S, Corti P, Munoz-Arriagada R, Butorovic N, Sdnchez-
Jardén L. 2021. Ecosistemas de estepa en la Patagonia chilena:
distribucion, clima, biodiversidad y amenazas para su manejo
sostenible. In: Conservacion en la Patagonia chilena: evaluacién del
conocimiento, oportunidades y desaffos (Castilla JC, Armesto JJ,
Martinez-Harms MJ, editors), pp. 223-256. Ediciones Universidad
Catdlica, Santiago, 600 pp.; 2021.

Radic-Schilling S, Sales F, Lira R, Mufoz-Arriagada R, Corti P, Covacevich
N, Ivelic-Saez J, Ordonez |, Vidal O, Echeverria R, Sandoval C. Magallanes
sheep farming. In: Sheep Farming: Herds husbandry, management
system, reproduction and improvement of animal health (Gonzalez
Ronquillo M, Palacios Riocerezo C, editors), pp. 1-29, IntechOpen, 178
pp.; 2022. https://doi.org/10.5772/intechopen.100497.

Reig OA, Kiblisky P. Chromosome multiformity in the genus Ctenomys
(Rodentia, Octodontidae): A progress report. Chromosoma (Berlin).
1969,28:211-44.

San Roman M, Torres J, Morello F. Patagonian Archipelago and Tierra
del Fuego islands: Recent archaeology, research focus, and strategies.
Archaeological Record. 2015;15(3):32-5.

Santiago FC, Salemme M, Pardifias UFJ. Andlisis de restos de roedores
del sitio arqueoldgico Las Vueltas 1, Tierra del Fuego, Argentina. Arque-
ologia. 2016;22(Dossier):211-30.

Seforet M. Memoria del Gobernador de Magallanes. La Tierra del Fuego
i sus naturales. Imprenta Nacional, Santiago, 44.; 1896.

Simonetti J, Rau J. Roedores del Holoceno temprano de la Cueva del
Miloddn, Magallanes, Chile. Noticiario Mensual del Museo Nacional de
Historia Natural (Santiago). 1989;315:3-5.

Simonetti JA, Stipicic GJ. Fauna terrestre de Isla Riesco, Magallanes:
una revision bibliogréfica. Anales del Instituto de la Patagonia (Punta
Arenas). 2019;47(3):7-18.

Skottsberg C. The Wilds of Patagonia. Edward Arnold, London, 336 pp.
+ maps; 1911,

Szabo P Why history matters in ecology: An interdisciplinary perspec-
tive. Environ Conserv. 2010;37:380-7. https://doi.org/10.1017/50376
892910000718.

Szabo P, HédI R. Advancing the integration of history and ecology for
conservation. Conserv Biol. 2011;25:680-7. https://doi.org/10.1111/j.
1523-1739.2011.01710x.

Tammone MN, Pardinas UFJ. Taxonomy of Ctenomys (Rodentia: Cteno-
myidae) in northwestern Patagonia, Argentina: The occurrence of the
"mendocinus”lineage. Mammalia. 2021;85(5):482-6. https://doi.org/10.
1515/mammalia-2021-0032.

Teta P, D'Elia G. Uncovering the species diversity of subterranean
rodents at the end of the World: Three new species of Patagonian
tuco-tucos (Rodentia, Hystricomorpha, Ctenomys). Peer). 2020;8:€9259
https://doi.org/10.7717/peerj.9259.

Teta P, D'Elia G, Opazo JC. Integrative taxonomy of the southernmost
tucu-tucus in the world: Differentiation of the nominal forms associated
with Ctenomys magellanicus Bennett, 1836 (Rodentia, Hystricomorpha,
Ctenomyidae). Mamm Biol. 2020;100:125-39. https://doi.org/10.1007/
$42991-020-00015-z.

Texera WA. Descripcion de una nueva subespecie de Ctenomys magel-
lanicus (Mammalia; Rodentia; Ctenomyiidae) de Tierra del Fuego,
Magallanes, Chile. Anales del Instituto de la Patagonia (Punta Arenas).
1975;6(1-2):163-7.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

99.

Page 150f 16

Thomas O. On further Patagonian mammals from Neugquen and the Rio
Colorado collected by sefor E. Budin. Annals and Magazine of Natural
History (London); Series 9 1927;20(116):199-205. https://doi.org/10.
1080/00222932708655584.

Thomas O. IIl. The mammals of sefor Budin's Patagonian Expedition,
1927-28. Annals and Magazine of Natural History (London); Series 10.
1929;4(19):35-45. https://doi.org/10.1080/00222932908673025.
Venegas C, Sielfeld W. Catalogo de los vertebrados de la Regién de
Magallanes y Antartica chilena. Ediciones de la Universidad de Magal-
lanes, Punta Arenas, 122.; 1998.

Verzi DH, De Santi NA, Olivares Al, Morgan CC, Basso NG, Brook F. A
new species of the highly polytypic South American rodent Ctenomys
increases the diversity of the magellanicus clade. Vertebrate Zoology.
2023;73:289-312. https://doi.org/10.3897/vz.73.96656.

Wolffsohn JA. Extractos de un diario de viaje. Rev Chil Hist Nat.
1911;15:60-6.

Zurita C, Soto N, Jaksic FM. Historical ecology and current abundance
of the translocated Chilla or Grey fox Lycalopex griseus on the large
Tierra del Fuego Island shared by Argentina and Chile. Austral Ecol.
2023;00:1-17. https://doi.org/10.1111/aec.13285.

Allen JA [in Scott WB]. Mammalia of southern Patagonia. Reports of the
Princeton University Expeditions to Patagonia, 1896-1899, Volume 3,
Zoology, Part I. Mammalia of southern Patagonia. 210 pp. + 29 plates;
1905.

Castro SA, Camousseight A, Mufioz-Schick M, Jaksic FM. Rodulfo
Amando Philippi, el naturalista de mayor aporte al conocimiento
taxondmico de la diversidad bioldgica de Chile. Rev Chil Hist Nat.
2006;79(1):133-43. https://doi.org/10.4067/50716-078X2006000100011.
Gay C. Historia fisica y politica de Chile, segiin documentos adquiridos
en esta Republica durante doce anos de residencia en ella y publicada
bajo los auspicios del Supremo gobierno. Zoologia, tomo primero.
Maulde & Renou, Paris. 496.; 1847.

Jaksic FM, Castro SA. Ecologia y biodiversidad de vertebrados de Chile:
Andlisis comentado de la Zoologia de Claude Gay. Rev Chil Hist Nat.
2010;83(3):323-33. https://doi.org/10.4067/50716-078X2010000300001.
Jaksic FM, Castro SA. Claude Gay y la fauna de vertebrados en la Historia
Fisica y Politica de Chile. In: Biblioteca Fundamentos de la construccién
de Chile (Sagredo R, editor), pp. pp. 9-30, Producciones Graficas Ltda.,
Santiago, 510 pp.; 2010. http://www.bibliotecanacionaldigital.gob.cl/
colecciones/BND/00/SM/SM0000572_0001.pdf.

Jaksic F, Lazo I. La contribucion de Darwin al conocimiento de los
vertebrados terrestres de Chile. Revista Chilena de Historia Natural.
1994,67(1):9-26. http://rchn.biologiachile.cl/pdfs/1994/1/Jaksic_&_
Lazo_199%4.pdf.

Molina JI. Saggio sulla storia naturale del Chili. Tomasso d’/Aquino, Bolo-
gna. 368: 1782.

Pearson OP, Christie MI. Los tuco-tucos (género Ctenomys) de los
Parques Nacionales Lanin y Nahuel Huapi, Argentina. Historia Natural
(Corrientes). 1985,5(37):337-43.

Philippi RA. Drei neue Nager aus Chile [Ctenomys maulinus). Zeitschrift
fur die gesammten Naturwissenschaft. 1872;40:442-7.

Thomas O. A collection of mammals from eastern Buenos Ayres, with
descriptions of related new mammals from other localities. Annals and
Magazine of Natural History (London); Series 8 1910;5(27):239-247.
https://doi.org/10.1080/00222932708655584.

Thomas O [in Glnther ACLG]. Account of the Zoological Collections
made during the Survey of HM.S. "Alert”in the Straits of Magellan and
on the Coast of Patagonia. Proceedings of the Zoological Society of
London. 1881;3-6.

Cunningham RO. Notes on the natural history of the Strait of Magellan
and west coast of Patagonia made during the voyage of H.M.S. Nassau
in the years 1866, 67, 68, & 69. Edmonston and Douglas, Edinburgh. ix +
517 pp.+ 1 map + 1 plate; 1871.

Pérez V, Pérez E. Paleontologia de la Regién de Magallanes: Guia
bibliogréfica 1846-2010. Parte Il. Vertebrados. Anales del Instituto de la
Patagonia (Punta Arenas). 2016;44(1):51-77.

Sanchez J, Lizarralde, MS. Ctenomys magellanicus. In: SAyDS-SAREM
(editors) Categorizacion 2019 de los mamiferos de Argentina segun

su riesgo de extincion. Lista Roja de los mamiferos de Argentina; 2019.
https://cma.sarem.org.ar/es/especie-nativa/ctenomys-magellanicus.


https://doi.org/10.5772/intechopen.100497
https://doi.org/10.1017/S0376892910000718
https://doi.org/10.1017/S0376892910000718
https://doi.org/10.1111/j.1523-1739.2011.01710.x
https://doi.org/10.1111/j.1523-1739.2011.01710.x
https://doi.org/10.1515/mammalia-2021-0032
https://doi.org/10.1515/mammalia-2021-0032
https://doi.org/10.7717/peerj.9259
https://doi.org/10.1007/s42991-020-00015-z
https://doi.org/10.1007/s42991-020-00015-z
https://doi.org/10.1080/00222932708655584
https://doi.org/10.1080/00222932708655584
https://doi.org/10.1080/00222932908673025
https://doi.org/10.3897/vz.73.e96656
https://doi.org/10.1111/aec.13285
https://doi.org/10.4067/S0716-078X2006000100011
https://doi.org/10.4067/S0716-078X2010000300001
http://www.bibliotecanacionaldigital.gob.cl/colecciones/BND/00/SM/SM0000572_0001.pdf
http://www.bibliotecanacionaldigital.gob.cl/colecciones/BND/00/SM/SM0000572_0001.pdf
http://rchn.biologiachile.cl/pdfs/1994/1/Jaksic_&_Lazo_1994.pdf
http://rchn.biologiachile.cl/pdfs/1994/1/Jaksic_&_Lazo_1994.pdf
https://doi.org/10.1080/00222932708655584
https://cma.sarem.org.ar/es/especie-nativa/ctenomys-magellanicus

Jaksic Revista Chilena de Historia Natural (2023) 96:9 Page 16 of 16

100. Teta P, Jayat JP, Alvarado-Larios R, Ojeda AA, Cuello P, D'Elia G. An
appraisal of the species richness of the Ctenomys mendocinus species
group (Rodentia: Ctenomyidae), with the description of two new
species from the Andean slopes of west-central Argentina. Vertebrate
Zoology. 2023;73:451-74.

101. Sanchez RT, Tomasco HI, Diaz MM, Barquez RM. Contribution to the
knowledge of the rare “Famatina tuco-tuco’, Ctenomys famosus Thomas
1920 (Rodentia: Ctenomyidae). Mammalia. 2018;83(1):11-22.

102. Morrone JJ. Biogeographical regionalisation of the Neotropical Region.
Zootaxa 3782(1). https://doi.org/10.11646/z00taxa.3782.1.1.

103. Patton JL, Pardifnas UFJ, D'Elia G (Editors). Mammals of South America.
Volume 2: Rodents. The University of Chicago Press, Chicago, IL, xxvi +
1336 pp.; 2015.

104. Lazo-Cancino D, Rivera R, Paulsen-Cortez K, Gonzélez-Berrios N,
Rodriguez-Gutiérrez R, Rodriguez-Serrano E. The impacts of climate
change on the habitat distribution of the vulnerable Patagonian-Fue-
guian species Ctenomys magellanicus (Rodentia, Ctenomyidae). Journal
of Arid Environments. 2020;173:104016. https://doi.org/10.1016/j jarid
env.2019.104016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.11646/zootaxa.3782.1.1
https://doi.org/10.1016/j.jaridenv.2019.104016
https://doi.org/10.1016/j.jaridenv.2019.104016

	Historical and current knowledge of the Magellanic tuco-tuco Ctenomys magellanicus in Patagonia and Tierra del Fuego, South America
	Abstract 
	Background 
	Methods and results 
	Discussion 

	Background
	Methods
	Literature search
	Species disambiguation
	Geographical disambiguation
	Fuegian and patagonian peoples disambiguation

	Results and discussion
	Original description
	Diversity and distribution
	Life history
	Interactions with plants and herbivorous competitors
	Interactions with predators other than humans
	Interactions with humans
	Magellanic tuco-tuco use for food, fur, or trade, by native peoples
	Magellanic tuco-tuco interference by and with sheep, cattle, and horses
	Abundance and conservation

	Conclusion
	Acknowledgements
	References


