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ARTICLE INFO ABSTRACT

Keywords: Rallidae, which includes coots, crakes and moorhens, is one of the most speciose families among the Gruiformes.
Late Pleistocene-early Holocene This family exhibits a pattern of diversification that has involved significant episodes of regional expansion and
Rallidae

speciation resulting in the presence of members of this group in every continent with the exception of Antarctica.
In this work, we describe the diversity of fossil rallids from late Pleistocene-early Holocene deposits of the Laguna
de Tagua Tagua Formation located in central Chile. We report the presence of the extant taxa, Fulica armillata,
Fulica rufifrons, Fulica cf. F. rufifrons, Fulica cf. F. ardesiaca and Pardirallus sanguinolentus, and also identify a large
new extinct coot, Fulica montanei sp. nov. represented by three left tarsometatarsi. Fulica montanei corresponds to
the first extinct rallid recorded in the Quaternary of South America. The most remarkable feature of the tarso-
metatarsus of Fulica montanei is their large size, which falls in the range of the extant Andean species Fulica
cornuta and the extinct Fulica prisca from New Zealand. An autapomorphic combination of characters observed in
the tarsometatarsi also supports the erection of a new species. These rails coexisted with extinct megafauna, as
well as small and medium-sized vertebrates and, presumably, with humans, constituting a faunal assemblage
with no analogous today. Fulica montanei probably became extinct during the late Pleistocene-early Holocene.

Central Chile
Extinct species

1. Introduction Pacific, Caribbean, Madagascar, Mediterranean) suggesting that insular

isolation stimulated rapid and repeated speciation processes, which

The family Rallidae includes small to medium-sized aquatic or semi-
aquatic birds commonly known as coots, crakes and moorhens (Taylor,
2010; Winkler et al., 2020). The group includes around 135-143
currently recognized species grouped within 33-40 genera and repre-
senting about 1.3% of current known birds (Taylor, 1998; Houde, 2009;
Clements et al., 2012). The family exhibits a diversification pattern that
involved several episodes of regional expansion and speciation probably
since the Eocene (Garcia-R et al., 2014, Garcia-R et al., 2020). As a
result, Rallidae is represented in every habitable continent at present
(Garcia-R et al., 2014). This process of diversification was partially
aided by the great dispersal ability of these birds and by their capability
to exploit different ecological opportunities (Garcia-R et al., 2014). An
important portion of the rail’s fossil record comes from islands (i.e East

usually implied the loss of flight ability (Olson, 1973; Ripley, 1977;
Holdaway et al., 2001; Alcover et al., 2005; Kirchman and Steadman,
2005, 2007; Mcminn et al., 2005; Gill et al., 2010; Worthy and Boles,
2011; Mather et al., 2018; Hume, 2019; Hume and Martill, 2019, among
others).

In South America the rallid fossil record is scarce and comes mostly
from Quaternary deposits. Older putative rallids (Alvarenga, 1988;
Noriega, 1995) (i.e Oligocene-Pliocene), have not been formally
described (Tambussi and Degrange (2013)) or taxa erected have been
subsequently reassigned to other families (Mourer-Chauviré, 2000;
Noriega and Agnolin, 2008). With respect to the Quaternary record,
Olson (1977) questioned the validity of the species Euryonotus bra-
chypterus and Euryonotus argentinus described by Mercerat in 1897 from
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the late Pleistocene of Buenos Aires, although, the same author sug-
gested the presence of an extinct flightless rail from the island of Fer-
nando de Noronha in Brazil without offering a formal description
(Olson, 1977, 1981). Other findings come from scattered localities in
Pert, Ecuador, Argentina, Bolivia and Chile, from which only extant
forms have been recognized (Campbell, 1979; Tonni and Laza, 1980;
Humphrey et al., 1993; Vezzosi et al., 2010; Cenizo et al., 2015).

In Chile, the rallids are currently represented by the genera Fulica,
Gallinula, Laterallus, Pardirallus, Porzana, Porphyrio, Porphyriops and
Rallus, counting at least 14 extant species, some of them resident while
others reported as occasional sightings (Couve et al., 2016;
Martinez-Pina and Gonzalez-Cifuentes, 2017). Among these, Fulica is the
most speciose genus, with six species (Couve et al., 2016; Martinez-Pina
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and Gonzalez-Cifuentes, 2017). Three species inhabit ecosystems in the
Andean altiplano (~17°5-27°S, ~3000 msnm): the slate-colored coot
(Fulica ardesiaca Tschudi), the horned coot (Fulica cornuta Bonaparte)
and giant coot (Fulica gigantea Eydoux and Soulyet) (Couve et al., 2016;
Martinez-Pina and Gonzdlez-Cifuentes, 2017), while the remaining
rallids are commonly found in low-altitude areas ranging from the
semiarid valleys in north-central Chile (~27°S) to southern Patagonia
(53-54°S). The only exception to this is the common gallinule (Gallinula
galeata Lichtenstein) confined to low-altitude freshwater bodies in the
northern portion of the country (~17°5'-21°S) (Couve et al., 2016).

In the present contribution we describe the diversity of fossil rails
from late Pleistocene-early Holocene deposits of the Laguna de Tagua
Tagua Formation, located in central Chile (Fig. 1). Additionally, we
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Fig. 1. Geographic location of the study area and geological setting. (A) Geographic location in South American context. (B) Geographic location in regional context.
(C) Geological setting of Laguna de Tagua Tagua area. (D) Scheme of the studied stratigraphic section of Laguna de Tagua Tagua Formation and detail of the

Pleistocene-Holocene transition. Modified from Labarca et al. (2020).
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report a new large species, Fulica montanei sp. nov. based on the
description of three left tarsometatarsi. Fulica montanei corresponds to
the first Quaternary extinct rallid recorded in South America. The
findings presented here help to improve our knowledge about the late-
Pleistocene-early Holocene diversity of coots in South America.

2. Materials and methods

In this work we describe twenty-two appendicular bones of rallids,
all of them found disarticulated during excavations led by the archae-
ologist Lautaro Nunez in 1990 in Laguna de Tagua Tagua. These fossil
specimens are housed in the Museo Nacional de Historia Natural de
Santiago de Chile (MNHNCL SGO.PV.).

Quantitative and qualitative comparisons were made with extant
and extinct coots from the following collections: Museo de Historia
Natural de Santiago de Chile (MNHNCL), Laboratorio de Zoologia de
Vertebrados, Universidad de Chile, (UCHZV), Museo de La Plata,
Argentina (MLP), Museo Argentino de Ciencias Naturales Bernardino
Rivadavia, Argentina (MACN), Museum of Natural Science, Louisiana
State University, United States (LSU), Florida Museum of Natural His-
tory, United States (FLMNH), Canterbury Museum, New Zealand
(CMNZ), Museum of New Zealand Te Papa Tongarewa, New Zealand
(DM), Marcos Cenizo’s personal collection (MMC) and Douglas Jack-
son’s personal collection (DJS). The tarsometatarsi of the following
specimens were used: Porphyriops melanops (UCHZV-535), Pardirallus
sanguinolentus (UCHZV-408), Fulica gigantea (LSU 83948, MACN-Or-
2318a; UCHZV-377), Fulica cornuta (FLMNH UF39765), Fulica arde-
siaca (LSU 51035, LSU 157352, UCHZV-322), Fulica armillata
(MNHNCL/AVE 551, MLP-PV-OR 49, MACN-Or 2306 B, MACN-Or
37965, MACN-Or 68679, MACN-Or 68703, MMC110, MMC 125, DJS-
227, UCHZV-333, UCHZV-515), Fulica rufifrons (MNHNCL/AVE 002,
MACN-Or 37966, MACN-Or 54815, MACN-Or 54816, MACN-Or 54835,
MMC 080, MMC 082, MMC 091, UCHZV-320, UCHZV-542), Fulica leu-
coptera (LSU 125646, LSU 125647, MLP-PV-OR 50, MLP-PV-OR 813,
MLP-PV-OR 816, MACN-Or 1575 A, MMC 019, MMC 123, MMC 124,
MMC 154, MMC 296), Fulica atra (LSU 152973), Fulica americana (LSU
73152, LSU 73153, LSU 112372, LSU 118613), Fulica cristata (LSU
118924) and with the fossil species Fulica chathamensis (CMNZ 7582,1,
7582,2, 7582,3, 7582,4, 7582,5, 7582,6, 7582,7, 7582,8, 7582,9,
11008) and Fulica prisca (DM380, CMNZ 45428,2, 5589, 9759, 10710,
11598, 11653, 12827, 12831, 13550).

Osteological terminology follows Baumel and Witmer (1993). For
the description of the orientation of structures in the coracoid, the
proposal of Livezey and Zusi (2006) was followed. Additionally, for the
description of the hypotarsus, the proposals in Mayr (2004, 2015 and
2019) were followed. For the description of hypotarsal crests, we use the
terms “lateral, intermediate and medial hypotarsal crest” since the
nomenclature used for these structures in Baumel and Witmer (1993)
does not necessarily reflect the homology of these crests (Mayr, 2015,
2019). Measurements were taken using digital calipers with 0.01 mm
increments following von den Driesch (1976).

Univariate and multivariate statistical analyses were performed to
explore size differences among different specimens of Fulica. The former
included scatter plots considering GL and Bp. The multivariate statistics
included principal component analysis (PCA) considering GL, Bp, SC and
Bd measurements. Metrical data was taken from Table 1.

3. Geographic and geological setting

Rallidae fossil specimens come from the Laguna de Tagua Tagua
Formation (LTTF), described and defined in the former Laguna de Tagua
Tagua (Tagua Tagua lake), located in the oriental margin of the Coastal
Range of central Chile (34°29'S; 71°10'W) (Fig. 1A-D). The LTTF con-
sists of a 12,6 m thick deposit of semi-consolidated lacustrine sediments,
such as clay and silt, unconformably overlaying to tuff layers (Varela,
1976). Extrapolated sedimentation rates and radiocarbon dates suggest
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Table 1
Metatarsi measurements (in mm) of different Fulica species. Measurements ac-
cording to von den Driesch (1976).

Repository Code Taxa GL Bp SC Bd
SGO.PV.22320 montanei 80,69 13,49 5,23 13,74
SGO.PV.22321 montanei 77,50 - 5,03 -
SGO.PV23240 montanei - - - 12,25
SGO.PV.27789 armillata 73,25 10,82 4,60 10,9
SGO.PV.23236 armillata 63,25 10,43 4,23 10,87
SGO.PV.22239 armillata - - 4,47 10,69
SGO.PV.23334 armillata 66,74 11,22 4,66 11,71
LSU 83948 gigantea 95,0 15,7 5,7 15,2
MACN-Or 2318a gigantea 99,6 16,37 6,8 16,21
FLMNH UF39765 cornuta 79,9 13,8 4,7 14,2
UCHZV-322 ardesiaca 64,1 10,1 4,5 10,5
MLP-PV-OR 49 armillata 70,5 11,07 4,9 11,43

MACN-Or 68703
MACN-Or 68679

armillata 63,54 10,33 4,16 10,68
armillata 69,3 10,85 4,94 11,15

MACN-Or 37965 armillata 64,72 11,38 5,1 11,36
MACN-Or 2306 B armillata 68,46 11,28 5,04 11,26
MMC 125 armillata 70,1 11,59 4,52 11,87
MMC 295 armillata 66,28 10,43 3,69 9,91
MMC 110 armillata 64,63 9,98 4,05 10,16
DJS-56 armillata 60,75 8,94 4,32 9,74
DJS-227 armillata 64,94 10,5 4,4 10,33
MNHN-551 armillata 63,47 11,02 4,4 11.4

MACN-Or 54815 rufifrons 57,21 8,82 3,96 10,12

MACN-Or 37966 rufifrons 59,91 9,54 4,65 9,56
MACN-Or 54816 rufifrons 57,77 8,64 4,14 8,86
MACN-Or 54835 rufifrons 55,73 8,38 3,69 8,83
MMC 091 rufifrons 59,88 8,82 3,92 8,97
MMC 082 rufifrons 58,87 8,88 4,07 9,08
MMC 080 rufifrons 57,94 8,63 3,76 9,25
MNHN-002 rufifrons 62,62 9,55 4,52 10,82
MLP-PV-OR 50 leucoptera 57,93 9,09 4,13 9,4

MLP-PV-OR 813
MLP-PV-OR 816

leucoptera 54,09 8,23 4,01 8,44
leucoptera 53,46 8,91 3,94 9,01

MACN-Or 1575a leucoptera 55,08 8,2 3,55 8,55
MMC 296 leucoptera 57,95 9,74 3,97 9,9

MMC 154 leucoptera 60,27 9,64 3,81 9,88
MMC 124 leucoptera 60,18 9,02 3,88 9,47
MMC 019 leucoptera 55,67 8,5 3,73 8,93
MMC 123 leucoptera 57,56 9,23 3,67 9,07
LSU 125646 leucoptera 58,7 9,4 3,7 9,6

LSU 125647 leucoptera 51,1 8,2 3,4 8,2

LSU 152973 atra 57,4 9,0 3,4 9,1

LSU 73152 americana 55,3 8,6 3,7 8,5

LSU 112372 americana 57,8 8,8 3,8 8,9

LSU 118924 cristata 62,0 9,9 4,0 9,4

CMNZ 7582,1 chathamensis 95,1 15,8 7,5 16,3
CMNZ 7582,2 chathamensis 85,4 15,2 6,5 15,3
CMNZ 7582,3 chathamensis 91,4 15,9 6,6 15,6
CMNZ 7582,6 chathamensis 88,6 15,5 7 15,7
CMNZ 11008 F. chathamensis 100,1 16 6,9 16,3
CMNZ 13550 F. prisca 85,7 13,1 5,8 14,2
CMNZ 12831 F. prisca 80,4 13,77 5,5 13,1
CMNZ 11598 F. prisca 77,1 13,2 5,3 13,1
CMNZ 45428,1 F. prisca 89,8 25,2 7,2 16,1
CMNZ 45428,2 F. prisca 85 14,2 6,3 14,3
CMNZ 12827 F. prisca 87 14,7 6,7 16,2
CMNZ 11653 F. prisca 95,5 14,9 7,1 16,7
CMNZ 10710 F. prisca 87,4 13,7 5,7 14,3
CMNZ 9759 F. prisca 81 13,4 5,5 13,6
CMNZ 5589 F. prisca 95,6 16 7,5 16,7
DM380 F. prisca 94,1 17,2 6,8 16,8

an age older than 51000 yr BP for the base of the LTTF while the top is
exposed as the present-day ground surface (Varela, 1976; Heusser, 1983;
Nunez et al., 1994; Valero-Garcés et al., 2005). The LTTF consists of
eight members according to different sedimentary attributes (Varela,
1976) (Fig. 1D). The specimens reported in this work were collected at
the unconformity between member 5 and member 6, at around 1.9-2.4
m depth, where two archaeological occupation spatially differentiated
have been detected: Taguatagua 1 (TT-1) and Taguatagua 2 (TT-2)
(Montané, 1968; Varela, 1976; Nunez et al., 1994). According to several
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radiocarbon dates (Montané, 1968; Heusser, 1983; Ntinez et al., 1994;
Valero-Garcés et al., 2005), this deposition event occurred between
~13590 and 11070 cal yr BP, but anthropic occupations TT-1 and TT-2
were dated around 12600 and 11600 cal yr AP respectively (Ntunez
et al., 1994; Labarca et al., 2020). In summary, the rallid bones studied
here come from the late Pleistocene — early Holocene transition which,
according to paleoenvironmental and paleoclimate reconstructions,
corresponds to a phase of abrupt changes from wet/cold to arid/dry
conditions in central Chile (Heusser, 1990; Kaiser et al., 2005;
Valero-Garcés et al., 2005).

Rallid bones were stratigraphically associated with several other bird
taxa, such as Anas cf. A. flavirostris, Anas cf. A. georgica, Lophonetta cf.
L. specularioides, Podiceps major, Zenaida sp., Geranoaetus melanoleucus
and Milvago chimango, but also with numerous mammalian taxa from a
diverse sort of families such as Gomphotheriidae, Equidae, Cervidae,
Canidae, Didelphidae, Octodontidae, Abrocomidae, Echimyidae and

Cricetidae, as well as with fish (Odonthestes sp.), anurans
fid ei g ei Ihe
com col

tm-IV
tm-{ll tm-Iv

fpp3  INC ihc fop2
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(Calyptocephalella gayi and Rhinella sp.), reptiles (cf. Philodryas sp.) and
mollusks (Biomphalaria taguataguensis) (Alarcon, 2016; Labarca et al.,
2020).

4. Systematic paleontology

Class Aves Linnaeus (1758)

Order Gruiformes Bonaparte (1854)

Superfamily Ralloidea Vigors (1825)

Family Rallidae Rafinesque (1815)

Genus Fulica Linnaeus (1758)

Type species Fulica atra Linnaeus (1758)

Fulica montanei sp. nov. (Figs. 2 and 3; Table 1).

Holotype: SGO.PV.23220, a complete left tarsometatarsus.

Paratype: SGO.PV.23221, a left tarsometatarsus without the cotyla
medialis and fragmented trochlea metatarsi II.

Referred material: SGO.PV.23240, a distal portion of a left

tm-1V
7t

Fig. 2. Fulica montanei sp. nov. (SGO.PV.23320, holotype). Left tarsometatarsus in dorsal (A), lateral (B), plantar (C), medial (D), proximal (E) and distal (F) views.
Scale bar: 20 mm. Abbreviations: col: cotyla lateralis; com: cotyla medialis; cpm: crista plantares medialis; cpl: crista plantares lateralis; dia: diaphysis; ei: eminentia
intercotylaris; fdl: canal for tendon of musculus flexor digitorum longus; fhl: sulcus for tendon of musculus flexor hallucis longus; flc: fovea ligamenti collateralis; fp2: sulcus
for tendon of musculus flexor perforatus digiti 2; fpp2: sulcus for tendon of musculus flexor perforans et perforatus digiti 2; fp4, fp3, fpp3: sulcus for tendons of musculus
flexor perforatus digiti IV, m. flexor perforatus digiti III, and m. flexor perforans et perforatus digiti III; fm-I: fossa metatarsi I; for: foramina; fos: fossa; fvd: foramen vasculare
distale; fid: fossa infracotylaris dorsalis; gr: groove; ihc: intermediate hypotarsal crest; iil: incisura intertrochlearis lateralis; lhc: lateral hypotarsal crest; mhc: medial
hypotarsal crest; mm: muscular mark; su: sulcus; ri: ridge; tm-II: trochlea metatarsi II; tm-III: trochlea metatarsi III; tm-IV: trochlea metatarsi IV; tmtc: tuberositas musculi

tibialis cranialis; tu: tubercle.
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Fig. 3. Paratype and referred material of Fulica montanei sp. nov. A-F, left tarsometatarsus (paratype, SGO.PV.23321) in dorsal (A), lateral (B), plantar (C), medial
(D), proximal (E), and distal (F) views. G-J, distal portion of a left tarsometatarsus (referred material, SGO.PV.23240) in dorsal (G), lateral (H), plantar (I), and
medial (J) views. Scale bar; 20 mm. Abbreviations: col: cotyla lateralis; com: cotyla medialis; cpm: crista plantares medialis; cpl: crista plantares lateralis; dia: diaphysis;
ei: eminentia intercotylaris; fdl: canal for tendon of musculus flexor digitorum longus; fhl: sulcus for tendon of musculus flexor hallucis longus; fp2: sulcus for tendon of
musculus flexor perforatus digiti 2; fp4, fp3, fpp3: sulcus for tendons of musculus flexor perforatus digiti IV, m. flexor perforatus digiti III, and m. flexor perforans et perforatus
digiti III; fm-I: fossa metatarsi I; for: foramina; fvd: foramen vasculare distale; flc: fovea ligamenti collateralis; fid: fossa infracotylaris dorsalis; gr: groove; lhc: lateral
hypotarsal crest; mhc: medial hypotarsal crest; iil: incisura intertrochlearis lateralis; mm: muscular mark; su: sulcus; ri: ridge; tm-II: trochlea metatarsi II; tm-III: trochlea
metatarsi IIT; tm-IV: trochlea metatarsi IV; tmtc: tuberositas musculi tibialis cranialis; tu: tubercle.
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tarsometatarsus.

Etymology: In honor of Julio Montané, the archaeologist who star-
ted the scientific research at Laguna de Tagua Tagua with the excavation
of the archaeo-paleontological site TT-1.

Locality and Horizon: TT-1 (SGO.PV.23220, SGO.PV.23221) and
TT-2 (SGO.PV.23240) archaeo-paleontological sites, Laguna de Tagua
Tagua, late Pleistocene - early Holocene, O’Higgins region, Central
Chile.

Diagnosis: Fulica montanei is diagnosed based on the following
combination of traits: Large and robust tarsometatarsus within the size
range of Fulica cornuta, but above the size range of other American
members of Fulica, such as Fulica armillata, Fulica rufifrons, Fulica leu-
coptera, Fulica ardesiaca and Fulica americana; fossa infracotylaris dorsalis
mediolaterally wide and deeply excavated; trochlea metatarsi III medi-
olaterally wide in dorsal view, with its medial and lateral edge not
converging proximally; tubercle situated in the proximal edge of the
trochlea metatarsi II plantarly displaced with respect to the distal ridge of
the fossa metatarsi I; ridge diagonally extended on the plantar surface of
the trochlea metatarsi IV poorly developed.

Description and comparisons: The specimens SGO.PV.23220,
SGO.PV.23221 and SGO.PV.23240 are nearly identical morphologically,
nevertheless, SGO.PV.23221 is slightly smaller than SGO.PV.23220 and
lacks the cotyla medialis and part of the trochlea metatarsi II (Figs. 2 and
3). The specimen SGO.PV.23240 corresponds to a distal portion of a left
tarsometatarsus (Fig. 3).

In proximal view, the lateroplantar edge of the cotyla medialis in SGO.
PV.23220 has a proportionally small fossa with respect to the articular
surface of the cotyla medialis (Fig. 2E). This character in F. cornuta is
much more developed and broader mediolaterally. In the specimen SGO.
PV.23221 the cotyla medialis is not preserved (Fig. 3E).

For both SGO.PV.23220 and SGO.PV.23221, in dorsal view (Figs. 2
and 3), the surface of the diaphysis is flat and transversely compressed,
as in Fulica (Wetmore, 1924; Olson, 1973; Livezey, 1998; Boles, 2005).
The lateral edge is more prominent than the medial one, a feature that is
especially marked in the proximal half of the diaphysis, in which the
medial edge is less developed cranially than the lateral one. These traits
are also observed in F. armillata, F. rufifrons, F. ardesiaca, F. leucoptera
and F. gigantea. In F. montanei the proximal third of the medial ridge in
dorsal view is robust, while in F. gigantea it is a relatively narrow ridge
that continues to the cranial edge of the cotyla lateralis.

The fossa infracotylaris dorsalis is proportionally more excavated and
wider than in F. armillata, F. gigantea, F. rufifrons, F. ardesiaca and
F. leucoptera. In this fossa the tuberositas musculi tibialis cranialis is large
and distinctive, with a flat dorsal surface as in the genus Fulica (Wet-
more, 1924; Olson, 1973; Livezey, 1998; Boles, 2005). This fossa is
approximately twice as long as wide and is medially located. This tu-
berosity is flanked by two small foramina; one located on its proximal
edge, and the other on its proximolateral edge, almost at the middle of
the fossa infracotylaris dorsalis. Unlike in F. gigantea, in F. montanei these
foramina are proportionately small. In F. cornuta the tuberositas musculi
tibialis cranialis is proportionately more robust than in F. montanei. The
cotyla lateralis is more projected proximally than the cotyla medialis, as in
F. armillata, F. rufifrons, F. leucoptera, F. ardesiaca, F. gigantea and
F. americana.

In the specimen SGO.PV.23220, the eminentia intercotylaris is robust,
nearly rounded and slightly more developed proximally than the cotyla
medialis. This structure is partially preserved in SGO.PV.23221. The
proximal surface of the eminentia intercotylaris in F. montanei is rounded,
while in F. gigantea and F. cornuta it is flat. Between the eminentia
intercotylaris and the cotyla lateralis there is a well-marked groove that
begins at the proximal edge of the fossa infracotylaris dorsalis and extends
over the craniolateral surface of the eminentia intercotylaris, as in the
reference specimens of Fulica.

The lateral hypotarsal crest is prominent and extended prox-
imodistally, as in other members of Rallidae (Boles, 2005). The lateral
hypotarsal crest is approximately three times longer than the medial
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hypotarsal crest like in other tarsometatarsi of extant species of Fulica
used as references. The medial hypotarsal crest, or crista medialis flexoris
digitorum longus, as is defined in Mayr (2015), is reduced to a prox-
imodistally very short osseous sheet, which is a feature considered as an
autapomorphy of Ralloidea (Mayr, 2004, 2015). The medial hypotarsal
crest is partially preserved in SGO.PV.23221. In F. montanei the lateral
hypotarsal crest is more plantarly projected with respect to the medial
and intermediate hypotarsal crests than in F. gigantea and F. rufifrons.
The plantar edge of the lateral hypotarsal crest is thin along its entire
length, while in F. cornuta it is more robust. In medial view, the distal
end of the lateral hypotarsal crest ends at a tip, and then decreases to-
wards the distal end, while in F. gigantea the distal end of the lateral
hypotarsal crest is more rounded. Laterally to the lateral hypotarsal
crest, there is a parallel longitudinal ridge, which is much less developed
than in F. cornuta. Dorsally to this ridge, there is a second less marked
and dorsoventrally shorter ridge. This second ridge is much more
prominent in Fulica cornuta than in Fulica montanei. The most plantarly
located ridge marks the limit that separates the sulci through which
flexor tendons pass. The sulcus limited by the plantar border of the
lateral hypotarsal crest and the lateral ridge of the most plantar position
represents the area through which the tendons of musculus flexor perfo-
ratus digiti IV (fp4), musculus flexor perforatus digiti III (fp3), and musculus
flexor perforans and perforatus digiti III (fpp3) pass (Mayr, 2004, 2015,
2019). The lateral plantar and dorsal ridges limit a groove more dorsally
located through which the tendon of the musculus flexor hallucis longus
(fhl) pass. This sulcus is dorsoplantarly narrower than the sulcus for the
tendons of the fp4, fp3 and fpp3 muscles. Located laterally to the medial
hypotarsal crest there is a foramen, which is proportionally larger than
the one present in the reference specimen of F. gigantea. Additionally,
there is a second foramen on the lateral surface of the proximal tarso-
metatarsal region, which is located more proximally (Fig. 2B). As in
several members of Rallidae, in proximal view, the hypotarsus is broadly
triangular and a sulcus and a canal are present (Boles, 2005; Mather
et al., 2018). A bony canal for the tendon of the musculus flexor digitorum
longus (fdl) is present (Mayr, 2004; 2015, 2019), which is formed by the
medial al intermediate hypotarsal crests. This canal is partially pre-
served in the specimen SGO.PV.23221 since both the medial and in-
termediate hypotarsal crest are broken. Lateral to this osseous canal are
sulci for the tendon of the musculus flexor perforatus digiti 2 (fp2), and for
the tendon of the musculus flexor perforans et perforatus digiti 2 (fpp2) as
represented by Mayr (2004, 2015, 2019). These sulci are between the
lateral and intermediate hypotarsal crests as in the reference specimens
of F. cornuta and F. leucoptera. In contrast, in F. gigantea, the sulci for the
tendons of fp2 and fpp2 are plantarly closed by the lateral and inter-
mediate hypotarsal crests. In F. rufifrons and F. armillata this condition is
variable, since some specimens were observed with open sulci for the
tendons of the fp2 and fpp2 muscles, while in other specimens these sulci
are plantarly closed. In the specimen SGO.PV.23221 the sulcus for the
tendon of fpp2 is not preserved, because the medial and intermediate
hypotarsal crests are broken (Fig. 3E).

The diaphysis is transversely compressed proximal to the distal
trochlea, as in the genus Fulica (Wetmore, 1924; Olson, 1973; Livezey,
1998; Boles, 2005) and is proportionally more robust than F. armillata.
In medial and lateral view, the plantar profile of the diaphysis of the
tarsometatarsi of F. montanei is slightly convex, while in F. gigantea is
straight. In the medial surface of the diaphysis, a diagonally arranged
muscular mark is observed, as in other species of Fulica. In a lateral view
and at the proximal end, a small foramen is found located on the lat-
erodistal edge of the medial hypotarsal crest. This foramen is also pre-
sent in F. gigantea, although it is proportionately larger.

In the distal portion, a narrow longitudinal groove is observed, which
deepens distally and continues with the oval foramen vasculare distale,
whose longitudinal axis is slightly longer than its transverse axis. Just
below the foramen vasculare distale there is a marked groove that extends
to the proximal edge of the incisura intertrochlearis lateralis, as in the
reference specimens of Fulica. The trochleae metatarsorum are robust as
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in Fulica cornuta. Laterally, the trochlea metatarsi IIl of F. montanei is
mediolaterally wide, its medial and lateral ridges are almost parallel to
each other as in F. cornuta and F. gigantea, and do not converge proxi-
mally. In contrast, these ridges in Fulica armillata converge proximally in
an acute angle. The trochlea metatarsi II is proximally positioned, as in
other members of Fulica (Wetmore, 1924; Olson, 1973; Livezey, 1998;
Boles, 2005; Cenizo et al., 2015). The trochlea metatarsi III is more
distally extended than the trochlea metatarsi II and IV, and the trochlea
metatarsi IV is plantarly recessed, as in F. armillata, F. rufifrons,
F. ardesiaca, F. gigantea, F. cornuta and F. americana. The greater distal
extension of the trochlea metatarsi IIl than the trochlea metatarsi IV is a
typical character of Rallidae (Boles, 2005). Furthermore, the distal
extension of the trochlea metatarsi IV and the proximal position of the
trochlea metatarsi II are diagnostic characteristics of the genus Fulica
(Wetmore, 1924; Olson, 1973; Livezey, 1998; Boles, 2005; Cenizo et al.,
2015). The distal edge of the trochlea metatarsi IV does not reach the level
of the proximal edge of the incisura intertrochlearis lateralis. The trochlea
metatarsi IV in SGO.PV.23221 is incomplete.

In plantar view, the cristae plantares medialis and lateralis are
observed, which progressively reach each other distally, until they
converge approximately at the beginning of the distal third. From this
same point another ridge emerges, which opens laterally and extends to
the proximal edge of the fovea ligamenti collateralis of the trochlea met-
atarsi IV, like other reference specimens of Fulica. On the foramen vas-
culare distale, the tarsometatarsus of F. montanei exhibits two small
foramina which are very close to each other. In F. gigantea both foramina
are located more proximally, close to the mediodistal edge of the fossa
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metatarsi I. The trochlea metatarsi III in F. montanei is mediolaterally
narrower than in F. cornuta, and the proximal edge of this trochlea forms
an acute angle oriented proximally, as in F. gigantea, F. armillata,
F. rufifrons and F. leucoptera. In F. cornuta the proximal edge of the
trochlea metatarsi III is wide and horizontal, with rounded lateral and
medial edges. Plantarly, the proximal section of trochlea metatarsi III is
mediolaterally wider than F. armillata, as in its dorsal surface. The
proximal edge of the trochlea metatarsi II has a low tubercle, which is
evident in medial view. Unlike in F. armillata, this tubercle is plantarly
displaced with respect to the distal edge of the fossa metatarsi I; resulting
in this tubercle being closer to the medioplantar edge of the trochlea
metatarsi II. In the plantar surface of the trochlea metatarsi IV of
F. armillata, F. cornuta, F. ardesiaca, F, gigantea y F. rufifrons there is a
marked flange that approximately emerges at the level of the foramen
vasculare distale, extending diagonally until the proximal portion of the
lateral edge of the trochlea metatarsi IV. On the contrary, in the three
metatarsi of F. montanei this flange is poorly developed.

The scatter plot built with GL and Bp measurements (Fig. 4; Table 1)
situates the specimen SGO.PV.23220 among the biggest species of Ful-
ica, being comparable with the tarsometatarsus of the extant crested
coot (F. cornuta) and the smallest specimens of the extinct form F. prisca
from New Zealand (Fig. 4A). Principal component analysis confirms the
above-mentioned, since the first component, which explain 99,76 of the
variance, places SGO.PV.23220 together with F. cornuta, clearly sepa-
rated from species of central Chile, F. armillata, F. rufifrons, F. leucoptera
and also from the Andean F. ardesiaca (Fig. 4B). These results also point
out that the biggest extant forms F. gigantea and F. cornuta, both
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sympatric in the Andean area, can be metrically separated (Livezey,
2003). Interestingly, the small South American extant Fulica, that in-
cludes F. armillata, F. ardesiaca, F. rufifrons and F. leucoptera, are clearly
arranged on a gradient of size, which agrees with the reported body mass
and body length of these species (Livezey, 2003). Furthermore, it is
possible to observe two subsets of species composed by the smallest
F.  leucoptera/F. rufifrons, and the proportionally larger
F. ardesiaca/F. armillata. Finally, the size range observed inside
F. leucoptera and F. armillata, which correspond to the taxa with the
highest number of reference specimens, could be related to sexual
dimorphism (Livezey, 2003).

Fulica armillata Vieillot (1817) (Fig. 5A-K).

Referred material: SGO.PV.27784, left humerus; SGO.PV.27785,
right humerus; SGO.PV.27786, incomplete right humerus; SGO.
PV.27787; incomplete right humerus; SGO.PV.27788, left coracoid;
SGO.PV.23244, right coracoid; SGO.PV.23247, distal half of right
tibiotarsus; SGO.PV.27789, left tarsometatarsus; SGO.PV.23236, right
tarsometatarsus; SGO.PV.23239, distal half of left tarsometatarsus; SGO.
PV.23334, right tarsometatarsus.

Locality and horizon: TT-1 (SGO.PV. 27784, 27785, 27786, 27787,
27788, 27789, 23236, 23334) and TT-2 (SGO.PV. 23239, 23244,
23247) archaeo-paleontological sites, Laguna de Tagua Tagua, late
Pleistocene - early Holocene, O’Higgins region, Central Chile.

Description and comparisons: Both SGO.PV.27784 and SGO.
PV.27785 are humeri morphologically identical, with the latter in the
size range of F. armillata (Fig. SA and B). Both humeri are slightly
dorsally curved. The margo caudalis is well developed, which confers to
the proximal portion of the diaphysis a triangular section. Distally, the
diaphysis is tubular. The fossa pneumotricipitalis is wide and well-
excavated and is caudolaterally oriented. The incisura capitis is oval-
shape, wide, deeply excavated, and it extends between the prox-
imoventral ridge of the caput humeri and the proximal portion of the
margo caudalis. The caput humeri is rounded, and presents a triangular
profile in caudal and cranial view. The tuberculum ventrale is well-
developed caudally, but its articular surface is oriented dorsocaudally.
In turn, the tuberculum dorsale is less developed than the tuberculum
ventrale and its articular surface is caudally oriented. In distal view, the
sulcus musculi scapulotricipitalis is well excavated and extended from the
distal surface to the caudal surface. The fossa olecrani is dorsoventrally
wide and distally continues on the sulcus musculi humerotricipitis, which
is shallow. The epicondylus ventralis is blunt and is ventrally projected.
Ventrally both humeri are slightly sigmoidals. Dorsally, the crista del-
topectoralis is cranially extended and its proximal and cranial ridges
constitute an obtuse angle. The latter is slightly concave and almost
parallel to the diaphysis. Distally, the cranial ridge of the crista delto-
pectoralis conforms another obtuse angle with its distal ridge, although
this angle is less cranially extended than the proximal angle. In the
cranial surface, the sulcus ligamentus transversus is restricted to the
proximoventral edge of the proximal portion, below the ventral border
of the caput humeri. The latter is narrow ventrally and wide dorsally, and
its deepest point is located in the ventral portion. The impressio musculi
coracobrachialis cranialis is wide and shallow and is dorsally flanked by
the crista deltopectoralis. Distally, the fossa musculi brachialis is also wide
and shallow. Its proximal edge forms an acute angle medially inclined.
The tuberculum supracondylare ventrale has a pyramid-shape and is
cranially oriented. The processus supracondylaris dorsalis is less devel-
oped than the tuberculum supracondylare ventrale and is dorsocranially
oriented. Cranially, the condylus dorsalis has an oval-shape and its
proximal portion is proximomedially curved. The condylus ventralis has
also an oval-shape and its longest axis is dorsoventrally oriented. In the
specimen SGO.PV.27785 both condyles are slightly stouter than SGO.
PV.27784, a feature probably related to intraspecific variation. In both
humeri, the processus flexorius is poorly distally projected.

The specimens SGO.PV.27786 and SGO.PV.27787 correspond to two
incomplete right humeri (Fig. 5C and D). In spite of that, both elements
lack the caput humeri, the size and proportions of the distal epiphysis
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agree with those observed in SGO.PV.27785 and SGO.PV.27784 and
also with the reference material of F. armillata.

The specimen SGO.PV.23247 corresponds to a distal portion of a
right tibiotarsus (Fig. 5E). Its size and proportions are in the range of
F. armillata. The sulcus extensorius deepens distally, until it generates the
canalis extensorius. The pons supratendineus is proximodistally wide.
Unlike in F. ardesiaca, the lateral half of the dorsal ridge of the pons
supratendineus is proximally higher, as in F. armillata and F. rufifrons.
Unlike in F. rufifrons, SGO.PV.23247 is mediolaterally wide. The distal
opening of the canalis extensorius is wide. The incisura intercondylaris is
mediolaterally wide as in the reference specimens of Fulica. The condylus
lateralis is much stouter than the condylus medialis. In cranial view, the
medial surface of the cranial area of the condylus medialis presents a crest
that emerges from its proximal ridge and extends distally. This crest is
stouter than in F. rufifrons. In caudal view, the trochlea cartilaginis tibialis
is mediolaterally wide and its lateral and medial ridges are nearly par-
allel to each other, although the proximal ridge of the medial ridge is
slightly curved medially.

The four tarsometatarsi SGO.PV.27789, SGO.PV.23239, SGO.
PV.23334 and SGO.PV.23236 are morphologically similar (Fig. 5F-I).
The specimen SGO.PV.27789 is a left tarsometatarsus without the
hypotarsal crests (Fig. 5F). The specimen SGO.PV.23239 corresponds to
a distal half of a left tarsometatarsus (Fig. 5G). Finally, the specimens
SGO0.PV.23334 and SGO.PV.23236 correspond to a two complete right
tarsometatarsi (Fig. 5H and I). In the four specimens the dorsal surface is
flat as in Rallidae (Boles, 2005). In the complete bones, the proximal
portion is slightly medially rotated as in other reference specimens of
Fulica. Due to this, in the diaphysis, the proximal half of the dorsolateral
edge is more prominent than the dorsomedial one. In proximal view, the
specimens SGO.PV.23334 and SGO.PV.23236 are nearly triangular in
shape, but with the medial and lateral edges of the cotyles arranged
parallel to each other. An osseous canal for the tendon of the musculus
flexor digitorum longus, and sulci for the tendons of the musculus flexor
perforatus digiti II (fp2) and for the musculus flexor perforans and perfo-
ratus digiti IT (fpp2) are present, as in other members of Rallidae (Mayr,
2004, 2015, 2019; Boles, 2005; Mather et al., 2018). As in Rallidae, the
lateral hypotarsal crest is more plantarly and distally extended than the
other hypotarsal crests (Boles, 2005), which are partially eroded. The
cotyla medialis is higher than cotyla lateralis. The articular surface of the
cotyla medialis is concave and proximally has an oval-shape with its
longest axis dorsoventrally oriented. In turn, the articular surface of the
cotyla lateralis is convex, extends dorsally and lacks dorsal ridge as in
cotyla medialis. The eminentia intercondylaris is rounded dorsally and
proximally flattened. There is a short sulcus below this structure, which
extends proximolaterally and separated from cotyla lateralis. The fossa
infracotylaris dorsalis is well excavated. In this fossa the tuberositas
musculi tibialis cranialis is located close to its medial ridge. The tuberositas
musculi tibialis cranialis is elongated proximodistally and distinctive, as
in other members of Fulica (Wetmore, 1924; Olson, 1973; Livezey, 1998;
Boles, 2005), and is mediolaterally narrow. In the tarsometatarsi, the
diaphysis is slender and narrow mediolaterally in anterior and posterior
view. Distally, there is a longitudinal sulcus which in its distal end
connects with the foramen vasculare distale, which is small and rounded.
In the specimens studied, as in other rallids, the trochlea metatarsi IV is
shorter than the trochlea metatarsi III, and the trochlea metatarsi II is much
shorter than the trochlea metatarsi IV, which also is plantarly retracted
(Boles, 2005) and exhibits a mild medial rotation. The three trochleae
possess sulcus that runs the entire articular surface. Plantarly, the cristae
plantares medialis and lateralis are located. The crista plantaris medialis
bifurcates near to the beginning of the distal end of the bone; one of
these crests connects to the medial ridge of the fossa metatarsi I, while the
other continues until the lateral surface of the trochlea metatarsi IV.

According to bivariate and multivariate analysis, the tarsometatarsi
SGO.PV.23334 and SGO.PV.23236 are in the range of the reference
specimens of F. armillata. SGO.PV.27788 is slightly longer than
F. armillata but is clearly smaller than the largest coots such as F. cornuta
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Fig. 5. Extant fossil rallid bones. (A), Fulica armillata, left humerus (SGO.PV.27784) in caudal (left) and cranial (right) views. (B) Fulica armillata, right humerus
(SGO.PV.27785) in cranial (left) and caudal (right) views. (C) Fulica armillata, incomplete right humerus (SGO.PV.27786) in cranial (left) and caudal (right) views.
(D) Fulica armillata, incomplete right humerus (SGO.PV.27787) in cranial (left) and caudal (right) views. (E) Fulica armillata, distal half of right tibiotarsus (SGO.
PV.23247) in cranial (left) and caudal (right) views. (F) Fulica armillata, right tarsometatarsus (SGO.PV.27789), in dorsal (left) and plantar (right) views. (G) Fulica
armillata, distal half of left tarsometatarsus (SGO.PV.23239), in dorsal (left) and plantar (views). (H) Fulica armillata, right tarsometatarsus (SGO.PV.23334), in dorsal
(left) and plantar (right) views. (I) Fulica armillata, right tarsometatarsus (SGO.PV.23236) in dorsal (left) and plantar (right) views. (J) Fulica armillata, right coracoid
(SGO.PV.23244), in ventral (left) and dorsal (right) views. (K) Fulica armillata, left coracoid (SGO.PV.27788), in dorsal (left) and ventral (right) views. (L) Fulica
rufifrons, right coracoid (SGO.PV.23241), in ventral (left) and dorsal (right) views. (M) Fulica cf. F. rufifrons, left coracoid (SGO.PV.23245), in dorsal (left) and ventral
(right) views. (N) Fulica cf. ardesiaca, distal portion of right femur (SGO.PV.23224) in caudal (left) and cranial (views). (O) Fulica cf. ardesiaca, proximal portion of
left humerus (SGO.PV.23234) in cranial (left) and caudal (right) views. (P) Fulica sp., proximal portion of left humerus (SGO.PV.23223) in caudal (left) and cranial
(right) views. (Q) Pardirallus sanguinolentus, right humerus (SGO.PV.23283) in cranial (left) and caudal (right) views. (R) Rallidae indet., proximal portion of a right
humerus (SGO.PV.23284) in cranial (left) and (caudal) views. (S) Rallidae indet., proximal half of right humerus (SGO.PV.23286) in cranial (left) and caudal (right)
views. Scale bar: 20 mm. Abbreviations: am: angulus medialis; cc: corpus coracoidei, cdp: crista deltopectoralis; cdo: condylus dorsalis; ce: canalis extensorius; ch: caput
humeri; col: cotyla lateralis; com: cotyla medialis; cve: condylus ventralis; cl: condylus lateralis; cm: condylus medialis; cs: cotyla scapularis; dia: diaphysis; ed: epicondylus
dorsalis; ei: eminentia intercotylaris; ev: epicondylus ventralis; fah: facies articularis humeralis; facl: facies articularis clavicularis; fas: facies articularis sternalis; fid: fossa
infracotylaris dorsalis; fns: foramen nervi supracoracoidei; fo: fossa olecrani; for: foramina; fp: fossa pneumotricipitalis; fpo: fossa poplitea; fm-I: fossa metatarsi I: fmb: fossa
m. brachialis; fvd: foramen vasculare distale; 1hc: lateral hypotarsal crest; lica: linea intermus caudalis; licr: linea intermus cranialis; ic: incisura capitis; ico: impressio
coracobrachialis; ihc: intermediate hypotarsal crest; ilcc: impressio lig. cruciati cranialis; ims: impressio m. sternocoracoidei; ii: incisura intercondylaris; mc: margo caudalis,
mhc: medial hypotarsal crest; mm: muscular mark; mp: medial protrusion of the extremitas sternalis of the coracoid; pf: processus flexorius; pl: processus lateralis; pp:
processus procoracoideus; ri: ridge; se: sulcus extensorius; slt: sulcus lig. transversus; sst: sulcus scap. tricep.; su: sulcus; tct: trochlea cartilaginis tibialis; td: tuberculum dorsale;
tfi: trochlea fibularis; tu: tubercle; tv: tuberculum ventrale; tm-II: trochlea metatarsi II; tm-III: trochlea metatarsi III; tm-IV: trochlea metatarsi IV; tmtc: tuberositas musculi
tibialis cranialis.

and F. gigantea (Fig. 4A and B). more slender than in reference specimens of F. armillata (Fig. 5L). The

Right and left coracoids (SGO.PV.23244 and SGO.PV.27788 extremitas omalis is proportionally smaller than in Fulica armillata and
respectively) are morphologically identical to each other (Fig. 5J and K), Fulica leucoptera, as in the coracoid of the Pleistocene of Argentina
and in turn, both are almost indistinguishable from reference specimens assigned to Fulica rufifrons by Cenizo et al. (2015). The specimen SGO.
of F. armillata. Both coracoids are more robust than those of Fulica PV.23241 has a narrower corpus coracoidei than F. armillata, which
rufifrons, Fulica leucoptera and Fulica ardesiaca, but their robustness is agrees with the observations by Cenizo et al. (2015). In dorsal view, the
similar to that of Fulica armillata. In dorsal view, the cotyla scapularis is cotyla scapularis is well excavated, although to a lesser extent than in
wide, well-excavated, with a contour roughly triangular and is dorsally F. armillata, which agrees with what was observed by Cenizo et al.
oriented, as in reference specimens of Fulica, Porphyriops and Pardirallus, (2015). The contour of the cotyla scapularis is convex laterally and
and as in other genera of Ralloidea, such as Porphyrio, Rallina, Canirallus concave dorsomedially. The facies articularis humeralis protruding
and Heliornis (see Fig. 3 in Mayr and Bochensky, 2016). The procesus laterally. As in F. rufifrons, the facies articularis humeralis is slightly
procoracoideus is well projected medially and is cranioventrally curved concave in its caudal portion and does not reach the caudal edge of the
as in Fulica and as in other genera of Ralloidea, such as Porphyrio, Par- cotyla scapularis. By contrast, in F. armillata the caudal edge of the facies
dirallus and Gallinula (see Fig. 3 in Mayr and Bochensky, 2016). The articularis humeralis is convex and reaches the caudal edge of cotyla
facies articularis humeralis is somewhat laterally expanded and presents a scapularis. The impressio ligamenti acrocoracohumeralis is laterocranially
triangular contour. The processus acrocoracoideus is inclined medially oriented with an area proportionally smaller than in F. armillata. The
and the impressio ligamentus acrocorahumeralis is laterocranially ori- corpus coracoidei is dorsally flat and ventrally convex. In dorsal view, the
ented. In both coracoids, the mid-section is dorsally flat and ventrally foramen nervi supracoracoidei is in the cranial portion of the corpus cor-
convex. The foramen nervi supracoracoidei is small and is present in the acoidei. The foramen nervi supracoracoidei is small and rounded. In the
cranial portion of the corpus coracoidei, below the cotyla scapularis. medial margin of the extremitas esternalis there is a marked medial
Distally, the impressio musculi sternocoracoidei is concave and is flanked protrusion. This trait is present in several taxa of Rallidae, but not in
caudally by the cranial rim of the facies articularis sternalis. The latter is Sarothrura and Canirallus (Mayr and Bochenski, 2016). Caudally, the
caudodorsally oriented. In the medial margin of the extremitas esternalis impressio musculi sternocoracoidei is more concave than in F. armillata. In
there is a medial protrusion, which is a trait present in several taxa of the caudal end, the impressio musculi sternocoracoidei is flanked by the
Rallidae, such as Fulica, Pardirallus and Gallinula, but not in Sarothrura cranial ridge of the facies articularis sternalis. The articular surface of the
and Canirallus (Mayr and Bochenski, 2016) The angulus medialis is facies articularis sternalis is dorsocaudally oriented. Its craniocaudal
caudally oriented, as in reference specimens of Fulica, as well as in width is greater in this lateral section than in the medial one, as in
Pardirallus and Porphyrio, but less pronounced than in Gallinula (see Fig. F. rufifrons. By contrast, in F. armillata, the craniocaudal width of the
3 in Mayr and Bochensky, 2016). Medially, the longest axis of the facies facies articularis sternalis is almost constant in its entire mediolateral
articularis clavicularis is diagonally inclined with respect to the coracoid extension. The angulus medialis is caudally oriented and is not projected
main axis. The ventral end of the facies articularis clavicularis is more medially, as in F. rufifrons. In F. armillata, the angulus medialis is pro-
cranially located than the dorsal one. The sulcus musculi supracoracoidei jected medially. The processus lateralis is cuadrangular in shape and its
is wide and diagonally oriented with respect to the longitudinal axis of preserved caudal portion is less extended than the cranial one. The
the coracoid. In ventral view, the sulcus conformed by the curvature of cranial portion of the processus lateralis is broken, so it is impossible to
the processus procoracoideus is wide and confines the foramen nervi determine the exact morphology (i.e. if it ended in a dorsally curved
supracoracoidei, which is located at the base of the processus process, as in F. rufifrons). In medial view, the sulcus musculi supra-
procoracoideus. coracoidei of the specimen SGO.PV.23241 and also in reference speci-

Fulica rufifrons Philippi and Landbeck (1861) (Fig. 5L). mens of F. rufifrons is dorsoventrally shorter than in F. armillata. The

Referred material: SGO.PV.23241, right coracoid. facies articularis clavicularis is dorsoventrally less developed than

Locality and horizon: TT-2 archaeo-paleontological site, Laguna de F. armillata. In the specimen SGO.PV.23241, the processus procoracoideus
Tagua Tagua, late Pleistocene - early Holocene, O’Higgins region, Cen- is incomplete, although the remnant portion is ventrally curved. The
tral Chile. foramen nervi supracoracoidei is located in a more caudal position with

Description and comparisons: The size and proportions of SGO. respect to the base of the processus procoracoideus than in F. armillata. In
PV.23241 are similar to those observed in F. rufifrons and, smaller and ventral view, the longitudinal sulcus confined by the processus
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procoracoideus is cranially narrower than in F. armillata. Caudally, the
specimen exhibits a medial concavity above the angulus medialis, which
is slightly less excavated than in F. armillata. The medial portion of the
caudal end of the SGO.PV.23241 presents a flange craniocaudally nar-
row, while in F. armillata this rim is craniocaudally wide, generating a
small flat surface ventrocaudally oriented.

Fulica cf. F. rufifrons Philippi and Landbeck (1861) (Fig. 5M).

Referred material. Left complete coracoid (SGO.PV.23245).

Locality and horizon: TT-1 archaeo-paleontological site, Laguna de
Tagua Tagua, late Pleistocene - early Holocene, O’Higgins region, Cen-
tral Chile.

Description and comparisons: The size of the specimen is consis-
tent with that observed in the coracoid of Fulica rufifrons, but it is smaller
than that of other species of Fulica with which it was compared. The
extremitas omalis is proportionally smaller than in Fulica armillata, which
is a trait described for the coracoid of Fulica armillata by Cenizo et al.
(2015). In dorsal view, the cotyla scapularis is well excavated, with a
laterally convex and medially concave profile, which gives it an
approximately triangular profile, as in other species of Fulica, as well as
in other genera of Ralloidea, such as Porphyrio, Rallina, Canirallus and
Heliornis (see Fig. 3 in Mayr and Bochensky, 2016). The facies articularis
humeralis is well projected laterally and its articular surface is dorso-
laterally oriented. The impressio ligamenti acrocoracohumeralis is poorly
excavated and laterally oriented. The dorsal surface of the corpus cor-
acoidei is flat, while the ventral surface is convex. The processus procor-
acoideus is well developed medially and cranioventrally curved, and is
distinctly set off from the medial edge, as in members of Fulica (De Pietri
and Mayr, 2014), as well as in other members of Ralloidea, such as
Pardirallus and Gallinula (see Fig. 3 in Mayr and Bochensky, 2016). In the
medial margin of the extremitas esternalis there is a marked medial
protrusion as in several taxa of Rallidae, except by Sarothrura and
Canirallus (Mayr and Bochenski, 2016). The impressio musculi sternocor-
acoidei is well excavated, especially caudally. In the extremitas sternalis
coracoidei, the impressio musculi sternocoracoidei is flanked by the cranial
rim of the facies articularis sternalis, whose articular surface is dorso-
caudally oriented. The angulus medialis is caudally curved and very
poorly developed medially. The processus lateralis is not preserved. The
processus acrocoracoideum is well projected cranially. In medial view, the
sulcus musculi supracoracoidei is wide. Below the level of the caudal
border of the processus procoracoideus the foramen nervi supracoracoidei is
located, which is craniocaudally elongated and dorsoventrally narrow,
such as in reference specimens of Fulica, as well as in other members of
Ralloidea, such as Porphyrio and Sarothrura (see Fig. 3 in Mayr and
Bochenski, 2016). The facies articularis clavicularis is craniocaudally
elongated and dorsoventrally narrow. It is inclined, with its dorsal end
more anteriorly situated than its ventral one. The ventral end of the
facies articularis clavicularis is ventrally protruding. In ventral view, a rim
is observed in the distal portion of the coracoid, which is slightly more
cranially extended in its medial portion.

Fulica cf. F. ardesiaca Tschudi (1843) (Fig. 5N-O).

Referred material: A distal portion of right femur (SGO.PV.23224);
a proximal portion of left humerus (SGO.PV.23234).

Locality and horizon: TT-1 (SGO.PV.23224) and TT-2 (SGO.
PV.23234) archaeo-paleontological sites, Laguna de Tagua Tagua, late
Pleistocene - early Holocene, O’Higgins region, Central Chile.

Description and comparisons: The size and proportions of SGO.
PV.23224 (Fig. 5N) are almost identical to those observed in F. ardesiaca.
The diaphysis is tubular and part of the linea intermus caudalis is
observed on its caudal surface, which extends to the proximal end of the
condylus medialis. The crista supracondylaris medialis is proximally pro-
truding. The fossa poplitea is shallow, and inside it has a tenuous trans-
verse crest, which is slightly more developed than in the reference
specimens. The tuberculum musculi gastrocnemialis lateralis is rounded,
flat and its surface is proportionally large. The condylus lateralis presents
a crista tibiofibularis more acute than in F. armillata and F. rufifrons, but to
a similar degree to F. ardesiaca. The crista tibiofibularis extends more

11

Journal of South American Earth Sciences 104 (2020) 102839

caudally than the epicondylus medialis, and the extension differences in
both structures is greater than in F. armillata, but similar to F. rufifrons
and F. ardesiaca. The impressio ligamenti cruciati cranialis is shallow and
ventrocaudally oriented. As in reference specimens of Fulica, in SGO.
PV.23224 the sulcus patellaris is broad and well excavated, with a medial
border more dorsally developed, more proximally extended than the
lateral one, and medially inclined. The lateral edge is approximately
parallel to the longitudinal axis of the element.

In the fragment of humerus SGO.PV.23234 (Fig. 50, the caput humeri
has a subtriangular profile in cranial and caudal views, but its proximal
profile is rounded, as in other species of Fulica. The incisura capitis is
highly excavated and rounded. The tuberculum ventrale is caudally pro-
truding, but its articular surface is caudodorsally oriented. The tuberc-
ulum dorsale is oval, craniodistally elongated and caudally oriented. The
fossa pneumotricipitalis is wide, shallow, and is caudodistally oriented.
The margo caudalis is very marked in all its extension, which gives to the
element a markedly triangular section, as in F. ardesiaca. The crista
deltopectoralies is caudally oriented. The general morphology of this
crest is similar to other members of Fulica, however, this structure does
not preserve the proximal and distal vertices. As in F. ardesiaca, the
cranial border of the crista deltopectoralis is relatively straight, while in
F. armillata this border is concave. Furthermore, the dorsal surface of the
crista deltopectoralis presents a marked longitudinal break, as in Fulica
ardesiaca. In cranial view, the sulcus ligamentus transversus is dorsoven-
trally short and is restricted to the ventral margin of the proximal
portion of the humerus, as in other species of Fulica. The sulcus liga-
mentus transversus is deep in its most cranioventral portion and becomes
more superficial and proximodistally wide in its caudodorsal portion. As
in other members of Fulica, the impressio coracobrachialis is very poorly
excavated. Although several traits agree with the humerus of
F. ardesiaca, some small morphological discrepancies hinder a more
precise allocation.

Fulica sp. (Fig. 5P).

Referred material: A proximal portion of a left humerus (SGO.
PV.23223).

Locality and horizon: TT-1 archaeo-paleontological site, Laguna de
Tagua Tagua, late Pleistocene - early Holocene, O’Higgins region, Cen-
tral Chile.

Description and comparisons: In the specimen SGO.PV.23223, the
caput humeri is flattened and with a very porous texture (Fig. 5P). This
porosity suggests that the humerus fragment belonged to an osteologi-
cally immature individual at the time of death (Tumarkin-Deratzian
et al., 2006). Despite the fact that the element belongs to a young in-
dividual, it possesses a size and robustness greater than F. rufifrons,
F. ardesiaca and F. leucoptera, being in the range of F. armillata. The
specimen SGO.PV.23223 lacks a portion of the proximal crus ventrale
fossae section. In F. armillata, the crus ventral fossae distally extends as a
ventrally protruding rim until converges in the cranioventral ridge of the
diaphysis, at the same level of the distal vertex of the crista deltopector-
alis. On the contrary, in the specimen SGO.PV.23223 the crus ventrale
fossae does not extend distally like a rim and does not reach the distal
vertex of the crista deltopectoralis. The angle in which the distal portion
of the crista deltopectoralis converges with the diaphysis is wider than in
F. armillata. The incisura capitis is slightly less excavated than in
F. armillata, and its distal end is proportionally wider than in that spe-
cies. The fossa pneumotricipitalis is broad, shallow, and caudoventrally
oriented. In the caudoventral surface, distally to the fossa pneumo-
tricipitalis, there is a small nutritional foramen, which is located inside of
a well-developed longitudinal sulcus. In F. armillata this foramen is
smaller and located outside the longitudinal sulcus. The crista delto-
pectoralis is cranially protruding. The morphology of the crista delto-
pectoralis is similar to F. armillata. Its proximal edge is distally inclined
until it converges with a distally curved hook-shaped edge. The cranial
ridge of the crista deltopectoralis is proximally concave and parallel to the
humerus longitudinal axis. Distally, the lateral edge of the crista delto-
pectoralis ends in another vertex, and then progressively approaches the
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dorsal surface of the diaphysis until it converges with its surface. On the
distal surface, the sulcus ligamentus transversus is dorsoventrally short
and ventrally restricted. This groove is deeper ventrally than dorsally. As
in reference material of Fulica material, the impressio coracobrachialis is
very poorly excavated.

Genus Pardirallus Bonaparte (1856)

Pardirallus sanguinolentus Swainson (1138) (Fig. 5Q).

Referred material: A right humerus without the caput humeri (SGO.
PV.23283).

Locality and horizon: TT-1 archaeo-paleontological site, Laguna de
Tagua Tagua, late Pleistocene - early Holocene, O’Higgins region, Cen-
tral Chile.

Description and comparisons: The specimen SGO.PV.23283
(Fig. 5Q) corresponds to a humerus of an adult individual of a small-
sized rallid, in the size range of F. rufifrons and P. sanguinolentus. The
incisura capitis is oval, proximodistally wide and is well excavated. The
tuberculum ventrale is medially well developed, and its articular surface is
dorsomedially oriented as in P. sanguinolentus. The margo caudalis is well
developed, but to a lesser extent than in species of Fulica, such as
F. armillata. The fossa pneumotricipitalis is rounded, wide, shallow, and is
caudoventrally oriented. The diaphysis is tubular in its medial portion
and triangular in its proximal one. Distally, the processus flexorius is
distally projected, the sulcus humerotricipitalis is dorsomedially wide and
shallow, while the sulcus scapulotricipitalis. is short and progressively
deeper distally. In dorsal view, the crista deltopectoralis is morphologi-
cally similar to Pardirallus sanguinolentus, and to reference specimens of
Fulica, such as F. rufifrons and F. ardesiaca. The crista deltopectoralis
presents a caudally inclined proximal ridge, a proximal vertex, an
anterior ridge parallel to the longitudinal axis of the bone, which is
slightly concave, a distal arista, and an inclined distal ridge with respect
to the diaphysis, which distally converges with it. In cranial view, the
impressio coracobrachialis is deeper than in reference specimens of Fulica,
but it agrees with Pardirallus sanguinolentus. The condylus dorsalis is oval
in shape. Its longitudinal axis is medially inclined, and its proximal
portion is medially curved. The condylus ventralis is proximally flattened
and distally rounded and its longest axis is dorsoventrally oriented,
forming an acute angle with the longitudinal axis of the condylus dorsalis.
The fossa musculi brachialis is shallow, its medial section is dorsomedially
wide, but it narrows proximally, and its longitudinal axis is medially
inclined, as in Pardirallus sanguinolentus. The tuberculum supracondylare
ventrale is cranially well developed, presents a flat surface cranially
oriented, which is proximally narrow and distally wide. The processus
supracondylaris dorsalis is dorsally protruding. The distal portion of the
humerus is wide and the epicondylus ventralis is offset, as is described in
Pardirallus (Zelenkov et al., 2017), whereas the epicondylus dorsalis is not
well developed. The processus flexorius is distally protruding, as in
several genera of rallids (Zelenkov et al., 2017).

Rallidae indet. (Fig. 5R-S).

Referred material: A proximal portion of a right humerus (SGO.
PV.23284), and a proximal portion of a right humerus with almost all of
its proximal portion absent (SGO.PV.23286).

Locality and horizon: TT-1 archaeo-paleontological site, Laguna de
Tagua Tagua, late Pleistocene - early Holocene, O’Higgins region, Cen-
tral Chile.

Description and comparisons: Both specimens belong to adult in-
dividuals, within the size range of Fulica rufifrons, Fulica leucoptera and
Pardirallus sanguinolentus (Fig. 5R-S). The specimen SGO.PV.23284
lacks its proximoventral portion, so crucial structures such as fossa
pneumotricipitalis, tuberculum ventrale and incisura capitis are absent
(Fig. 5R). The caput humeri possesses a subtriangular contour in cranial
and caudal view and is proximally rounded. The tuberculum dorsale is
oval in shape and is caudodistally oriented. The margo caudalis is well
developed which confers to the proximal portion of the diaphysis a
triangular cross section. In dorsal view, the crista deltopectoralis is
cranially well developed. The ridges of this feature are partially broken,
making it impossible to define its exact shape, however, it resembles the
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crista deltopectoralis of reference specimens of Fulica. In cranial view, the
impressio coracobrachialis is shallower than in reference specimens of
Fulica.

In turn, the specimen SGO.PV.23286 lacks most of its proximal
portion (Fig. 5S). The margo caudalis is well developed, conferring it a
triangular section in its proximal portion. In dorsal view, the crista del-
topectoralis is cranially developed. Its contour is similar to reference
specimens of Fulica, such as F. armillata. In these taxa, the proximal ridge
of the crista deltopectoralis is distally inclined and presents a proximal
and distal vertex which flanks the cranial ridge of the crista delto-
pectoralis. The latter is parallel to the axis of the specimen and is slightly
concave. The distal ridge of the crista deltopectoralis progressively rea-
ches the diaphysis towards distal, until converges with it. In cranial
view, the impressio coracobrachialis is shallow.

5. Discussion

Rails have been traditionally considered osteologically conserved,
making it difficult to segregate among different taxa (Taylor, 1996; Mayr
and Smith, 2001). For example, the appendicular skeleton of the genera
Lewinia and Rallus are very difficult to differentiate, with some bone
elements such as the tibiotarsus, practically identical in both genera
(Zelenkov et al., 2017). Olson (1974) in his review of the North Amer-
ican extinct rallids suggested a change in status of several taxa such as
Fulica hesterna (Howard, 1963), Laterallus guti (Brodkorb, 1952) and
Epirallus natator (Miller, 1942), mainly due to the difficulties in differ-
entiating species based on the study of their bones. In Olson’s opinion
(1974) the remains used to describe Fulica sterna and Laterrallus guti
were insufficient or belonged to extant species. In addition, Olson
(1974) synonymized the genus Epirallus with the genus Rallus. However,
this author maintained the combination Rallus natator as valid, since the
size of this species was greater than the extant species Rallus elegans and
Rallus longirostris.

To cope with this difficulty, we presented here a detailed study of
humeri, coracoids, tibiotarsi and tarsometatarsi from different South
American extant species of rallids, which has allowed us to distinguish
several consistent traits on each species. All of these traits were satis-
factorily contrasted in the fossil sample as well.

Each of these features and elements has been used before to differ-
entiate and diagnose rallid species (Zelenkov et al., 2017; Takano and
Steadman, 2018; Mather et al., 2018). For example, the anatomy of the
coracoid frequently allows the identification of taxa at the genus level
(Zelenkov et al., 2017). Likewise, the tarsometatarsus is one of the most
informative elements being useful for describing new species, since in
most cases it is possible to distinguish features of diagnostic value.
Among these informative features are the size and slenderness of the
bone, the position of foramina along the same, and the morphology of
the trochleae and hypotarsal ridges (Takano and Steadman, 2018;
Mather et al., 2018). This was the case of Fulica montanei, in which the
most diagnostic traits were in the proximal portion of the tarsometa-
tarsus as well as in the trochleae. The size was also used for the diag-
nosis, since the tarsometatarsus of F. montanei is in the range of the
extant Fulica cornuta and the extinct Fulica prisca, both considered “giant
species’’. At the same time is also bigger than the metatarsi of the extant
coots that inhabit central Chile.

On the other hand, some of the bones in our fossil sample could not
be satisfactorily assigned to the species level. This is the case of the
proximal portion of the humerus referred to Fulica sp. (SGO.PV.23223).
This bone belonged to an immature individual since the caput humeri
was not yet ossified at the time of the death of the animal. The size of this
specimen is in the range of F. armillata, which is the largest coot in
central Chile at present (Couve et al., 2016; Martinez-Pina and
Gonzalez-Cifuentes, 2017). However, SGO.PV.23223 has some features
that suggest it does not belong to this species: the humerus fragment is
slightly more robust than the humerus of F. armillata, the capitis notch is
wider and less excavated, and the crus ventrale fossae is poorly developed
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distally. Although it is possible that this fragment of the humerus may
belong to F. montanei, there is no robust evidence to support this at the
moment. Besides the tarsometatarsus described here there are no more
skeletal elements known for this new species at present.

Fulica montanei was stratigraphically associated with several rallid
taxa. Among these, both F. rufifrons and F. armillata are coots that
currently inhabit lacustrine and wetlands environments in central Chile
(Couve et al., 2016; Martinez-Pina and Gonzalez-Cifuentes, 2017). The
presence of both Fulica rufifrons and Fulica armillata had previously been
recorded in LTTF deposits from isolated appendicular elements (Alarcon
et al., 2014, 2016; Labarca et al., 2020). These taxa currently coexist
with the small F. leucoptera, a coot that has not been detected in the fossil
record of LTTF so far. Interestingly, our results indicate the presence of
Fulica cf. F. ardesiaca, which in present-day Chile inhabits lakes, cushion
bogs and lagoons of the high mountain range, in the northern part of the
country (~17°5-27°S), although, can be found occasionally in
low-altitude areas as well (Couve et al., 2016; Martinez-Pina and
Gonzalez-Cifuentes, 2017). There are isolated records further south for
this species (Yury-Yanez et al., 2009), being the southernmost report in
the wetland of Batuco (33°2'S), about 150 km north of Laguna de Tagua
Tagua (e-Bird, 2020). Given the current distribution of F. ardesiaca, it is
possible to suggest that it corresponds to a remnant of a larger Holocene
distribution, which could have been affected and reduced in geographic
extension by anthropic and/or climatic factors. Finally, there is the
identification in the LTTF of the small P. sanguinolentus, which currently
lives in the study area (Couve et al., 2016).

The finding of an extinct giant coot in the LTTF, coexisting with three
extant taxa that currently live in the area and with a locally extirpated
taxa, indicates that the late Pleistocene - early Holocene rallid richness
of central Chile was higher than today. These results are consistent with
the generalized high richness of rallids during the late Quaternary re-
ported in different parts of the world (Olson, 1977; Worthy, 2004) and
also with the known high speciation rates of the family (Garcia-R et al.,
2014).

The remarkable length and robustness of the tarsometatarsi analyzed
suggest that F. montanei was a heavy coot, probably in the range of
F. cornuta and F. prisca (Table 1 and Fig. 4A and B). Both F. cornuta and
F. gigantea, are the biggest extant coots in the world at present and
exhibit a limited flying capability. The extinct New Zealand giant species
F. prisca and F. chathamensis are also described as flightless birds
(Livezey, 2003). Taking this information into account it is possible to
infer a similar capacity for the Montane’s coot, but unfortunately, the
sparse fossil material recovered so far prevents a more detailed discus-
sion about this topic (i.e. wing bone proportion with respect to body
mass, lack of pneumaticity, etc). With regards to the ethology of
F. montanei, the finding of the fossil materials in a lacustrine context
suggests aquatic habits, as is the case for most of the members of the
Rallidae. The presence of three left tarsometatarsi in the bone assem-
blage, representing three individuals, suggests that the species may have
been relatively abundant in LTTF during the Pleistocene - Holocene
transition. However, the difficulty of assigning other elements to this
new species makes difficult to corroborate this hypothesis.

Montane’s coot is the first well-documented extinct coot of the
Quaternary of South America. As it was mentioned in the introduction,
all the previous rallid fossils recorded for the continent have been
referred to extant taxa. Campbell (1979) mentions the finding of
appendicular elements of Porzana carolina Linnaeus in the Talara Tar
Seeps (late Pleistocene), Piura Department, Peru. In Argentina, Tonni
and Laza (1980) mentioned the presence of Fulica leucoptera in Paso
Otero, Lujan Formation (late Pleistocene), Buenos Aires Province,
Argentina. Later, in the same locality, Cenizo et al. (2015) identified
Fulica leucoptera, Fulica rufifrons, Fulica sp. cf. F. leucoptera-F. rufifrons
and Fulica sp. cf. F. armillata. Vezzosi et al. (2010) reports several rallid
bones found in deposits of the Nuapua Formation (early Holocene),
Bolivia, which are assigned to Pardirallus cf. P. sanguinolentus, Gallinula
chloropus, Gallinula cf. G. melanops and Fulica cf. F. rufifrons, although
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they do not provide descriptions of the elements on which those iden-
tifications are based. In turn, the type material of Euryonotus brachyp-
terus and Euryonotus argentinus needs a revaluation, remaining both taxa
as nonima dubia (Olson, 1977, 1981).

Our findings add new evidence to the practically non-existent rail
record of continental Chile, which as far as we know includes two lo-
calities only. Humphrey et al., 1993, mentions the discovery of a distal
portion of a left femur and the distal portion of a right tarsometatarsus in
Fell’s Cave, in southern Patagonia, which were identified as F. armillata.
Cartajena (2002) reports Fulica sp., based on the description of an ulna,
in the late Pleistocene - early Holocene archaeological site of Tuina 5,
located in the altiplano of northern Chile. Additionally, Steadman
(1985) mentions the existence of two extinct endemic rails found in a
Holocene archaeological site from Rapa Nui, insular Chile. This record
includes the presence of the genus Porzana and an undetermined rallid,
however no detailed descriptions of the specimens studied are given in
the publication.

So far no bones of Montane’s coot have been documented in middle/
late Holocene archaeological sites studied in LTTF (Jackson et al., 2012),
suggesting this coot became extinct at the end of the Pleistocene or
beginning of the Holocene, a time where the disappearance of
mega-mammals is also recorded in the area (Ntnez et al., 1994). The
causes of the extinction of F. montanei remain unclear, however it could
be linked to the dramatic climate change that characterized the Pleis-
tocene - Holocene transition in the area of Laguna de Tagua Tagua
(Heusser, 1990; Valero-Garcés et al., 2005). The impact of humans in
this environment could be considered as well, since anthropogenic
disturbance has provoked more rallid extinctions than any other avian
family (Ripley, 1977; Steadman, 1995; Taylor, 1998; Hume, 2017),
especially of flightless taxa that evolved in islands (Worthy, 2004;
Hume, 2019). However, more robust and systematic evidence of
rallid-human interactions would be necessary to sustain this hypothesis,
which so far is absent in TT-1 and TT-2. At the moment, only evidence of
anthropogenic exploitation of megafauna can be undoubtedly identified
(Montané, 1968; Ntinez et al., 1994; Labarca et al., 2020), nonetheless, a
small-fauna hunting strategy could be expected as well, considering the
high richness of birds, rodents and other small taxa documented in LTTF
during late-glacial times (Casamiquela, 1976; Labarca et al., 2020).
Small fauna exploitation, including birds, has been documented before
in adjacent middle/late Holocene archaeological sites (Jackson et al.,
2012). In sum, both alternatives must remain hypothetical, until more
biostratigraphical, biogeographical and taphonomical research in LTTF
and in nearby contemporaneous freshwater systems have been done.

6. Conclusions

Comparison of tarsometatarsi of extant coots and osteometric ana-
lyses, support the presence of a new species of giant coot that inhabited
central Chile during the late Pleistocene - early Holocene. The unique
combination of traits observed in these elements allows us to distinguish
it as a new species which we have named here as Fulica montanei.
Bivariate and multivariate analyses suggest that the size of F. montanei
was similar to the extant Fulica cornuta and the extinct Fulica prisca, and
clearly separated from the species that currently inhabit central Chile:
F. armillata, F. rufifrons and F. leucoptera. These results make F. montanei
the largest coot ever recorded in central Chile and the first extinct rallid
well-documented in the Quaternary of South America. F. montanei
coexisted with two coots and a rail that occur in central Chile at present,
but also with a locally extirpated coot (F. ardesiaca) indicating a greater
richness of the family Rallidae during late Pleistocene - early Holocene
in the area. At the same time, Montane’s coot coexisted with extinct
megafauna (Gomphotheriidae, Cervidae, Equidae), as well as with small
and medium-sized vertebrates (Didelphidae, Cricetidae, Abrocomidae,
Octodontidae, Echimyidae, Canidae, Atherinopsidae, Calyp-
tocephalellidae, Bufonidae, Dipsadidae, Anatidae, Columbidae, Podici-
pedidae, Accipitridae) and, presumably, with humans, constituting a
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faunal assemblage with no analog today (Labarca et al., 2020). So far,
the absence of middle and late Holocene records of Fulica montanei
suggests that this taxon probably became extinct during the late
Pleistocene-early Holocene.

Future research in Laguna de Tagua Tagua will probably provide
more answers to questions related to the abundance of this species in the
ecosystem, and the possible interactions that had with other species such
as the first humans that inhabited central Chile at the end of the
Pleistocene.

Nomenclatural acts

Species name: LSID:urn:lsid:zoobank.org:act:C267D560-58A8-
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