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Abstract

We describe archaeozoological and extant small mammals from Isla Mocha, an island located in
south-central Chile. Species composition was compared among past and present assemblages. Also
composition, as well as individual and population parameters were compared among island habi-
tats. Specimens from archaeological sites included Oligoryzomys longicaudatus, Abrothrix sp., and
Octodon pacificus, whereas Abrothrix longipilis, A. olivaceus, Oligoryzomys longicaudatus, and
Geoxus valdivianus were captured. Higher richness was observed in intermediate-disturbed habitat.
Body size and tail length, as well as body mass did not vary among island habitats for A. longipilis
or A. olivaceus. Higher abundance was associated to less perturbed habitat.
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Introduction

Islands comprise an important part of the
Chilean territory. Despite this, little ecologi-
cal research has been done in these ecosys-
tems. One exception is Isla Mocha, one of
the few islands that have been surveyed for
its fauna, vegetation, and archaeology. One
remarkable mammal is Octodon pacificus
Hutterer, 1994, the only insular endemic
Octodontid (Rodentia: Hystricognathi)
(HUTTERER 1994). Unfortunately, it has only
been captured once, in 1959 when two adult
females and two juveniles were collected
(now in the Museum Alexander Koenig,
Bonn).

Isla Mocha has also been interesting for bo-
tanists, since it supports dense vegetation
that is biogeographically related to main-
land Valdivian forest (LEQUESNE et al.
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1999). The forest on Isla Mocha is domi-
nated by Aextoxicon and members of the
Mpyrtaceae. Botanical, geological, and geo-
graphical descriptions suggest that the is-
land has had similar vegetation conditions
as at present since at least 1,760 years BP
(LEQUESNE et al. 1999). Anthropologists
have found a long history of human occupa-
tion starting ca. 3,300 years BP when hunt-
er-gatherers occasionally occupied the is-
land (Quiroz and SANCHEZ 1993; Quiroz
and VAsQUEZ 1996).

Islanders have always relied on island vege-
tation for their subsistence, and this has led
to degradation of natural habitats. Human
activity has resulted in the almost total de-
forestation of lowlands, which are now
dominated by grasslands composed by in-
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troduced and cultivated species in which
sparse and very small fragments of forest re-
main. In intermediate elevations, tree-cut-
ting and subsequent erosion have given rise
to an ecotone matorral that separates Valdi-
vian forest from disturbed grasslands (PE-
FAUR and YANEZ 1980). The Valdivian forest,
now restricted to higher elevations, has suf-
fered increased opening, and modification
of species composition, primarily due to tim-
ber extraction (LEQUESNE et al. 1999).

To contribute to the knowledge of Chilean
insular habitats, and the elucidation of the
distribution of the genus Octodon, we in-
vestigated the small mammals of Isla Mo-
cha. A further aim was to describe the
faunal composition in time and space, ana-
lysing archaeozoological remains along with
present-day small mammals that inhabit the
different habitats of the island.

Material and methods

Isla Mocha is located 30 km W off the coast in
front of the Arauco Province, in south-central
Chile (Fig.1). Its maximum extension is 13 km
N-S and 5-7km E-W. Valdivian forest is re-
stricted to highland areas above 300 m — a.s.l.
(LEQUESNE et al. 1999). Peraur and YARNEZ
(1980) found 4 native rodents Abrothrix longipilis
(Waterhouse, 1837), A. olivaceus (Waterhouse,
1837), Oligoryzomys longicaudatus (Bennet,
1832) and Geoxus valdivianus (Philippi, 1858).
Two introduced murids (Rattus rattus Linnaeus,
1758 and R. norvegicus Berkenhout, 1769) were
also part of the rodent assemblage. Ancient hu-
man occupation was restricted to the periphery
of the island. This has left numerous archaeologi-
cal sites, which are still being studied (Quiroz
and SANCHEZ 1997). Archaeozoological material
that was analysed came from some of these sites

(Fig. 1).

Archaeozoological small mammals

We analysed small mammal remains from 4
archaeological sites (P5-1, P22-1, P25-1, P31-1)
excavated during 1993-1998 (Fig. 1). Archaeolo-
gical material was extracted from each 10 cm of
artificial levels, with a variable number of levels
for each quadrant. All these levels date pre-Co-
lumbian occupation, having an aboriginal origin.
Maximum excavation depth was achieved in site

P25-1, where 15 levels were extracted. Excavation
plots ranged between 1-8 m?, with a total 18,600 1
of sediment recovered (for excavation descrip-
tions and details, see QUIrROZ and SANCHEZ 1993).
Octodon bridgesi Waterhouse, 1845 was pre-
viously mentioned as a component of the archaeo-
zoological sample of site P31-1 (SANcHEZ et al.
1994). Here we inspected archaeozoological as-
semblage of this site to confirm this description.
Each bone was identified to the most specific
taxonomic and anatomical level possible. We dis-
criminated to species, family, order or class levels,
using available identification keys (e.g. REISE
1973; PEARsON 1995). Due to the lack of keys for
Octodon pacificus, and to the ambiguous presence
of this species in the archaeozoological record, we
compared Octodon specimens with those de-
scribed by HUTTERER (1994). To infer depositional
process, at the anatomical level we discriminated
between cranial and post-cranial elements (GiL-
BERT 1980). Also we established whether each
bone was fragmented or showed evidence of hu-
man use such as fire or cuts, as well as its age
(i.e., juvenile or adult).

Present day rodents

In January 2000, we trapped small mammals in
Isla Mocha with lines of medium and large size
Sherman-type traps, located each 10 m apart in
the three main habitats of the island (Fig. 1).
Trapping effort included coastal forest (500 trap-
nights), ecotone matorral (450 trap-nights) and
Valdivian forest (495 trap-nights), for a total of
1,445 trap-nights. Traps were baited with oat, and
kept open for five consecutive nights. Traps were
checked each morning, and captured specimens
were marked, measured and released. Species
composition was compared among island habitats,
along with individual and population parameters.
Individual condition was assessed through body
weight, body size, and tail length. At the popula-
tion level, we described population size using
trapping success as an estimator of abundance.
Also, reproductive and juvenile proportion were
used to describe population structure.

Results

Archaeozoological small mammals

We recovered 462 specimens in all exca-
vated sites. 76.4% of specimens were col-
lected from site P31-1 (Tab. 1). Sigmodon-
tines were the most important group in
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Fig. 1. Diagram of Isla Mocha, VIII Region, Chile. Archaeological sites P25-1, P31-1, P5-1 and P22-1 are shown
by an asterisk. Small mammals trapping sites are: A, Coastal forest; B, Ecotone matorral and C, Valdivian forest.

the archaeozoological record, comprising
89.9% of small mammals. All specimens
were adults, with only one of them showing
fire marks. Bone fragmentation varied
among groups, with caviomorphs showing
40.4% of the recovered material fragmen-
ted, whereas only 25% of the sigmodon-
tines were fragmented. Post-cranial por-
tions of animals were over-represented
compared to cranial remains, comprising
79.7% (N = 368) of the total sample. As for
fragmentation, cranial representation var-

ied among taxa. For caviomorphs 57.4% of
recovered remains corresponded to post-
cranial elements, whereas for sigmodon-
tines this proportion increased to 82.2%.

Oligoryzomys longicaudatus, Abrothrix sp.,
and Octodon pacificus made up the archaeo-
zoological record. These species repre-
sented 60% of the native taxa described
for the island today. O. longicaudatus was
represented by 35 specimens of 25 indivi-
duals. Eight specimens of Octodon were of
>6 individuals. These specimens were
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Table 1. Number of identified rodent specimens in archaeozoological samples from Mocha Island, VIII Regi6n,
Chile. Dates are chronological intervals (i. e. B. P. before present) from radiocarbon dates. Number of radiocarbon

dates per site is shown in parentheses.

Site Date (years B. P.) Taxon Total (%)
Caviomorphs Sigmodontines

P5-1 1,200-700 (2) 2 39 41 (8.9)

p22-1 1,200-1,000 (1) 1 13 14 (3.0)

P25-1 900-700 (4) 5 49 54 (11.7)

P31-1 800-450 (12) 39 314 353 (76.4)

Total 1,200-450 47 415 462

Table 2. Maximum width (mm) of Octodon pacificus molars recovered in archaeozoological samples from Isla

Mocha, VIII Regidn, Chile.

Localization Molar

PM M M,
Site P-31, Quadrant 2C, Level 3, depth 80-90 cm 2.7 2.9 2.7
Site P31-1, Quadrant 2C, Level 2, depth 70-80 cm 2.8 2.9 3.0
Site P25-1, Quadrant C4, Level 2 2.1 3.0 2.7

clearly larger than other species of the
genus. Due to high fragmentation, we could
only establish molar width of some of these
specimens (Tab. 2). These values were simi-
lar to those of HUTTERER (1994) for O. paci-
ficus (Tab. 2). Therefore, we assigned the
archaeozoological specimens to this taxon.

Present day rodents

We captured 104 individuals in 197 captures
(13.6% trapping success) on Isla Mocha in
January 2000. These captures consisted of
4 species: Abrothrix longipilis (N = 87),
A. olivaceus (N =15), Oligoryzomys longi-
caudatus (N =1) and Geoxus valdivianus
(N =1). The ecotone matorral showed the
highest species richness, with all 4 species
(A. longipilis: N = 37; A. olivaceus: N = 13)
captured. A. longipilis (N =31) and A. oli-
vaceus (N =2) were the only taxa present
in Valdivian forest. The coastal forest was
the least inhabited, with only A. longipilis
(N =19).

Females and males of A. longipilis did not
differ in body size (F = 1.6; P = 0.2) or body

weight (F = 0.04; P = 0.8). The same pattern
appeared for body size (F=0.2; P=0.7)
and body weight (F = 1.3; P = 0.3) of A. oli-
vaceus, and therefore, individual condition
was compared combining sexes. Body
length, tail length, and body mass did not
vary among island habitats (Tab.3) for
A. longipilis (body length F=3.0; 84d.f;
P=0.41; tail length F=23; 84d.f;
P =0.10; weigth F =0.75; 84 d.f.; P =0.47),
or A.olivaceus (body length F=0.18;
13 d.f; P = 0.68; tail length F = 0.02; 13 d.{;
P =0.88; weigth F=1.29; 13 d.f; P =0.28).
Measurements of O. longicaudatus (body si-
ze =106.4 cm; tail length = 89.6 cm), and
G. valdivianus (body length = 101 cm; tail
length = 38.4 cm; weight = 13 gr) were esti-
mated for each specimen captured.

Population abundance varied among habi-
tats (32 =27.5,2 d.f, P < 0.05), with coastal
forest showing the lower trapping success
(7.0%), followed by ecotone matorral
(15.3%), and Valdivian forest with a trap-
ping success of 18.9%. Trapping success of
the coastal forest was significantly lower
compared to Valdivian forest (Z=4.9;
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Table 3. Morphological attributes of Abrothrix longipilis and A. olivaceus captured in three habitats of Isla

Mocha, VIII Regidn, Chile.

Habitat type
Coastal forest Ecotone matorral Valdivian forest
Media SD n Media SD n Media SD n

Abrothrix longipilis

Body length (mm) 111.9 133 19 113.9 18.9 37 121.9 14.4 31

Tail length (mm) 82.2 7.7 19 76.1 13.9 37 81 10.3 31

Weight (g.) 56.7 20.5 19 60.4 21.8 37 63.8 17.4 31
Abrothrix olivaceus

Body length (mm) - - - 9 11.9 13 90.3 0.14 2

Tail length (mm) - - - 63.9 5.7 13 63.8 3.9 2

Weight (g.) - - - 343 112 13 25 5.6 2

Table 4. Sex, reproductive, and juvenile proportion of
Abrothrix longipilis and A. olivaceus individuals cap-
tured in Isla Mocha, VIII Region, Chile.

Abrothrix Abrothrix
longipilis olivaceus
Females 30 7
Males 57 8
Adult 69 14
Juvenile 18 1
Reproductive 18 14
Non-Reproductive 69 1
P < 0.001) and to ecotone matorral

(Z=-4.7; P < 0.001), but ecotone matorral
and Valdivian forest did not differ in trap-
ping success (Z =0.11; P =0.45). 79.3% of
the captured A. longipilis were non-repro-
ductive (Tab. 4).

Discussion

Differences in the composition of past and
present small mammal assemblages from
Isla Mocha raise several questions regard-
ing insular effects. The presence of O. paci-
ficus in archaeozoological samples confirms
the long-term existence of this species on
the island. Previously, SANCHEZ et al.
(1994), described Oligoryzomys longicau-
datus and Octodon bridgesi in the Isla Mo-
cha archaeozoological record. Here, we
add Abrothrix sp. to the record, and suggest

the misidentification of Octodon in SAN-
cHEz et al. (1994). Since HUTTERER (1994)
described O. pacificus after SANCHEZ et al.
(1994), most probably the latter assumed
the presence of O. bridgesi due to high simi-
larity among mandibular characters of these
taxa. O. pacificus is similar to O. bridgesi, a
taxon that lives in association with dense
matorral (MuNoz-Pepreros 2000), and
probably this insular representative lived
associated to dense Valdivian forest that
formerly covered most part of the island.
Probably this explains the presence of this
taxon in archaeozoological assemblages
from sites located at lower elevations of
the island, where forest no longer exists.
Once lowlands were cleared for agricultural
purposes (Quiroz and SANCHEZ 1993; SAN-
cHEz et al. 1994; Quiroz 1997), O. pacificus
probably became restricted to highlands,
where the forest has remained uncut. De-
spite our trapping efforts, we were not able
to capture specimens of O. pacificus in any
of the major habitats of the island. O. paci-
ficus has never been captured since Hut-
TERER (1994) despite trapping efforts made
by PEFAUR and YAREz (1980), or ourselves.
Island populations are now probably extre-
mely small, and additional trapping efforts
should be directed especially to mountain-
tops, which are less disturbed parts of the is-
land.

Faunal composition of the extant and ar-
chaeozoological remains varied within the
island. G. valdivianus were not present in
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the archaeozoological material, although it
was captured in live-trapping on the island.
This discrepancy is probably explained by
the small population size of the species, as
it shows low abundance in its overall distri-
butional range (REDFORD and EISENBERG
1992). Higher species richness was observed
in the ecotone matorral, as predicted by the
intermediate disturbance hypothesis. Spe-
cies richness pattern is not paralleled by
species abundance which shows elevated
values in less perturbed Valdivian forest.
At the present, lower species richness is as-
sociated with Isla Mocha, compared to
mainland assemblages. Other species that
are part of the mainland small mammal as-
semblage, but were not captured during
summer trapping period, included D. glir-
oides (Philippi, 1893) and I. tarsalis (Philip-
pi, 1900) (PeErFaUR and YARNEZ 1980). These
species, absent on Isla Mocha are rare, and
show low abundances throughout their
distribution (REDFORD and EISENBERG
1992; Saavepra and SimoNETTI 2000, 2001).
Among exotic mammals, PEFAUR and
YAREZ (1980) captured two introduced rats
(R. rattus and R. norvegicus) on Isla Mocha.
These taxa were associated with the coastal
areas, where human settlement is concen-
trated. Despite our trapping efforts, we
were not able to trap any of these intro-
duced species. They seem to live in close as-
sociation with houses (islanders recognized
their existence in their roofs), not invading
vegetational areas.

Population abundance for Abrothrix longi-
pilis and A. olivaceus differed among island
habitats, as well as with mainland assem-
blages. Higher abundance is associated with
valdivian forest on the island. Interestingly,
on Isla Mocha greater abundance is asso-
ciated with native forest, whereas in the
mainland the same taxa achieve elevated
abundances in non-native exotic plantations
(SAAVEDRA unpubl. data). A significant hab-
itat alteration has been observed on the
mainland, where native forest has been
replaced by exotic Pinus plantations (LARA
et al. 1995; SaN MartiN and DoNoso
1995). At the organismal level insular speci-
mens of A. longipilis are smaller (tail

length, 79.2 cm £ 11.7 cm v/s 88.9 £ 10.0 cm,
ANOVA F86, 48d.f. = 27, P< 0001) and
lighter (weight 60.8+20 gr v/s 642+
15.9 gr, ANOVA F86’4gdﬁ = 117, P< 0001)
on Isla Mocha compared to mainland speci-
mens captured for the same time period
(SAAVEDRA unpubl. data). A. olivaceus, on
the contrary does not show body (tail
length 63.8cm*54cm v/s 63.1+11.0 cm,
ANOVA F14’20 df = 004, P= 082) or
weight (33.1 £ 11 gr v/s 32 £ 7.6 gr, ANOVA
Fi4.20ac = 0.11; P = 0.74) differences among
island and mainland populations (SAAVEDRA
unpubl. data). Generalist habits of these
taxa may help to understand this pattern.
Isla Mocha rodents, both extinct and extant,
constitute a significant reservoir of biologi-
cal information. Genetic, morphological, as
well as stratigraphic studies may yield infor-
mation useful for testing phylogenetic and
phylogeographic hypotheses. The fact that
Isla Mocha remained unglaciated during
the last glacial maximum (LEQUESNE et al.
1999), makes it useful for contrasts of ani-
mal responses to isolation and glaciation,
along with associated phenomena like
founder effects or local adaptations. Also,
the long and intimate association of humans
and the native biota in this island renders to
these populations additional value, since
anthropogenic fragmentation of natural ha-
bitats is generating an island-type environ-
ment in many mainland areas (e.g. BUsTA-
MANTE and Castor 1998). Understanding
the population responses to isolation on
real islands, where significant habitat
changes took place may represent an im-
portant starting point for developing con-
servation policies in non-natural fragmen-
ted landscapes.
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Zusammenfassung
Vergangene und gegenwartige Kleinsdugerfauna der Isla Mocha (Chile)

Die Autoren beschreiben archdozoologische Reste und die aktuellen Kleinsduger der Isla Mocha, ei-
ner Insel im Siiden von Zentral-Chile. Der Artenbestand der friiheren und gegenwdrtigen Ge-
sellschaften wurde verglichen. Fiir die aktuelle Fauna wurden verschiedene Parameter in unterschied-
lichen Inselhabitaten ermittelt. Archdologische Fundstellen enthielten Reste von Oligoryzomys
longicaudatus, Abrothrix sp. und Octodon pacificus, wahrend Abrothrix longipilis, A. olivaceus, Oli-
goryzomys longicaudatus und Geoxus valdivianus lebend gefangen wurden. Die hochste Artenvielfalt
wurde im degradierten Wald/Buschland beobachtet. KérpermaRe, KorpergroRe und Schwanzlédnge
von A. longipilis und A. olivaceus variierten nicht innerhalb der verschiedenen Inselhabitate. Eine

hohere Abundanz wurde in den weniger gestdrten Habitaten beobachtet.
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