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Abstract

Mato Grosso do Sul has a significant area with Devonian outcrops containing fossils
mainly of marine invertebrates, plants and, more rarely, fish fragments of the climax and
impoverished Malvinoxhosan (= Malvinokaffric) fauna. Despite this, for a long time the
state had a lack in studies related to the Devonian paleontology of the Parané Basin, only
gaining prominence from the 2010s onwards. Therefore, the objective of this work is to
present a guide of the fossiliferous Devonian outcrops recognized so far in the state,
which are located in the municipalities of Rio Negro, Rio Verde de Mato Grosso, Coxim
and Pedro Gomes. The outcrops presented here represent a true geopaleontological
heritage in situ. Divulge them is vital not only for their preservation, but also for the
dissemination and appreciation of paleontological science among society in general.

Keywords: Malvinoxhosan fauna, Paleozoic, Parana Basin, geopaleontologic heritage.

1. Introduction

The Devonian of the Parana Basin the state of Parana (southern Brazil) with
and its fossiliferous content has been the Central-West Brazilian region being
known since the mid-19th century, neglected for a long time (see Sedorko et
however most research has focused on al., 2021 and references therein for
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Devonian occurrences of
paleoinvertebrates from Parana, Mato
Grosso do Sul, Mato Grosso and Goias
states and see Scheffler et al., 2020 for
research history in the northwest border).

Smith (1883) pioneered the collection of
fossils in central-western Brazil, more
specifically in Chapada dos Guimaraes
(Mato Grosso) which were later studied
by Derby (1890). Another noteworthy
work from the 19th century in relation to
paleontology is due to Ammon (1893)
who studied specimens collected by
Peter Vogel in the surroundings of
Lagoinha, also in Chapada dos
Guimaraes, Mato Grosso (Vogel, 1893).
Since then, works on the Devonian of the
Central-West region has focused on the
faunal diversity of Mato Grosso State,
especially in Chapada dos Guimaraes
(e.g., Oliveira, 1915; Roxo, 1937,
Erichsen and Lofgreen, 1940; Quadros,
1979, 1981, 1987; Quadros and Melo,
1989; Bosetti and Quadros, 1996;
Caminha et al., 2021).

Studies in the Devonian of Mato
Grosso do Sul are more recent and
scarcer. Devonian rocks from this state
were only recognized in the 1940s, with
their fossils first cited by Caster (1947a,
b). In the 20th century, only two papers
focused on a more refined description
including illustrations of Devonian
macroinvertebrate fossils from Mato
Grosso do Sul (Boucot and Caster, 1984;
Carvalho et al., 1987), while the others
only cited the occurrence of fossils
without further details (e.g., Almeida,
1948, 1954; Del'Arco et al., 1982; Souza
Jr. etal., 1987; Amaral Filho et al., 1989).
Finally, Becker-Kerber et al. (2017)
proposed a diagenetic model based on
fossils found in Rio Verde de Mato
Grosso (Mato Grosso do Sul).

Recent fieldwork has shown,
however, that contrary to what was
previously believed (e.g., CPRM, 2004,
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Lacerda Filho et al., 2006; Scheffler et
al., 2010) the Devonian strata are much
more expressive in Mato Grosso do Sul
(see Sheffler et al., 2020). Most of these
outcrops have fossils of the typical
Malvinoxhosan (= Malvinokaffric, sensu
Penn-Clarke and Harper, 2021) fauna,
which reached its apex between the late
Pragian and early Emsian and was
adapted to shallow, relatively cold seas
with large contribution of terrigenous
sediment in parts of Brazil (central-
south), Argentina, Malvinas (= Falklands)
Islands, Uruguay, Paraguay, Bolivia,
southern Peru, South Africa and
Antarctica (Melo, 1985, 1988; Isaacson
and Sablock, 1988; Presser et al., 2004;
Bosetti et al., 2012; Torsvik and Cocks,
2013; Boucot et al., 2013).

Two outcrops also have elements
of the impoverished Malvinoxhosan
fauna, post-early Emsian, which are
useful in seeking to understand the
causes that led to the extinction of
several taxa along the Devonian in the
Parana Basin (Bosetti et al.,, 2012;
Sedorko et al., 2018a; Goncalves et al.,
2018; Videira-Santos et al., 2020; Silva et
al., 2021; Souza et al., 2022).

Therefore, the objective of the
present work is to disclose the
fossiliferous Devonian outcrops
recognized so far in Mato Grosso do Sul.

2. Geological Setting

The Parana Basin is one of the
largest intracratonic basins in South
America, covering parts of Argentina,
Paraguay, Uruguay and south-central
Brazil, corresponding to an area of about
1,500,000 km? (Melo, 1988; Grahn, 1992;
Milani et al., 2007).

In Brazil, the Devonian of the
Parana Basin outcrops in the states of
Parana, Goias, Mato Grosso and Mato
Grosso do Sul. Although traditionally the
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Parana Basin is divided in the Devonian
into two sub-basins, Alto Garcgas
(northwest border - Goias, Mato Grosso
and Mato Grosso do Sul) and Apucarana
(east border - Parana) (Northfleet et al.,
1969; Ramos, 1970), more recent
studies have indicated that the Parana
Basin was not completely
compartmentalized until at least the
Emsian (~ 400 Ma), although the
environment in the northwest border is
generally shallower than in the east
border (e.g., Grahn et al, 2010a;
Sedorko et al.,, 2018a; Scheffler et al.,
2020).

Grahn et al. (2010a) proposed
dividing the Devonian of the northwest
border of the Parana Basin into units 1,
2, 3 and 4 of the Chapada Group, but in
this study, we chose to follow the
nomenclature used for the eastern
border, proposed by Grahn et al. (2013),
since works on biostratigraphy with
microfossils (e.g., Mendlowicz Mauller,
2007, Mendlowicz Mauller et al., 2009;
Grahn et al., 2013) mitigated the scarce
knowledge of the stratigraphic correlation
between the northwest and east borders
of the Paran& Basin (see Scheffler et al.,
2020). According to Granh et al. (2013)
the Devonian of the Parana Basin is
divided into the Furnas, Ponta Grossa
and Sao Domingos formations.

The Furnas Formation can be
divided into three units: lower, middle and
upper. The lower wunit consists of
sandstones and conglomerates
deposited in an alluvial coastal plain
environment. The medium unit is
constituted by sandstones of marine
origin interspersed with pelites. The
upper unit is constituted by residual

3. Field Trip Logistics

Mato Grosso do Sul is a Brazilian
state located in the Central-West region.
The fossiliferous Devonian outcrops are
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deposits of pebbles and sandstones
deposited in a shallow continental shelf
environment dominated by tides (Assine,
1999). The age of this formation is
between Llandovery and Lochkovian
according to Sedorko et al. (2017) and
references therein.

The Ponta Grossa Formation was
deposited in a marine environment
ranging from shoreface to offshore
(Assine, 1996; Grahn et al, 2013;
Sedorko et al., 2018b, c). In this
formation there are records of the
Malvinoxhosan climax fauna and most of
the fossiliferous Devonian outcrops in
Mato Grosso do Sul are representing this
formation. According to Grahn et al.
(2013), the most basal portions of the
Ponta Grossa Formation are represented
by sandstones, siltstones, sandy shales,
calcareous nodules and  sandy
claystones. The uppermost portion is
constituted by shales rich in pyrite and
organic matter. This formation has an
age between the late Pragian and the
early Emsian, according to Grahn et al.
(2010Db).

Finally, the S&o Domingos
Formation is also completely marine
encompassing foreshore to offshore
environments (Grahn et al., 2013;
Sedorko et al., 2018b). In lithological
terms this formation is constituted by
poorly selected conglomerates and
micaceous siltstones rich in plant
fragments. In this formation there are
records of impoverished Malvinoxhosan
fauna (Bosetti et al.,, 2010, 2012;
Sedorko et al., 2021) and its age is
between the late Emsian and Frasnian
(Melo and Loboziak, 2003; Grahn et al.,
2013).

distributed in the municipalities of Rio
Negro, Rio Verde de Mato Grosso,
Coxim and Pedro Gomes, all located in
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the north-central portion of the state. The
main air access is through the Campo
Grande International Airport, located in
the homonymous city, state capital. From
Campo Grande, the main access roads
to regions with Devonian outcrops are
through MS-080, BR-163 and MS-418
(figure 1). The nearest fossiliferous town
of Campo Grande, Rio Negro, is around
155 km away, while the furthest, Pedro
Gomes, is around 310 km away. Some
outcrops located along the Taquari River,
in Coxim, are only accessible throughout
water.

Mato Grosso do Sul is known
worldwide for its natural beauty,
especially the Pantanal biome. Cities
with Devonian outcrops are outside the
main tourist hub of the state, but still offer
services that meet the demand of
travelers.

Brazil)
/

i] Airport

Mir Campo Grande
(state capital)
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Rio Negro, being a smaller city, has a
more restricted offer of accommodation
and food places that are located mainly
on Avenida Brasil, in the downtown. Rio
Verde de Mato Grosso, on the other
hand, has a greater offer of
accommodation and food places, mainly
in the regions close to BR-163, as well as
Coxim, which has different types of
accommodation and food places in its
urban region, especially close to Avenida
Virginia Ferreira and Rua Filinto Mdller,
where you will find hotels with leisure
areas on the Taquari River (fishing
tourism). Finally, to access the outcrops
in Pedro Gomes, it is preferable to stay in
Coxim because they are relatively close
cities and Coxim has better infrastructure
and services.
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Figure 1: Map of the region with Devonian fossiliferous outcrops in the state of Mato
Grosso do Sul (adapted from CPRM, 2006; Grahn et al., 2013; Scheffler et al., 2020).
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It is recommended that field work
on outcrops located along the Taquari
River should be carried out by more
restricted groups due to logistical issues
of access. On the other hand, outcrops
located on the side of the roads or inside
quarries can have larger groups,
provided that the basic safety rules to be
followed in any type of fieldwork are
always observed and, additionally, in the

4. Outcrops

Most of the fossils found in the
Devonian outcrops of Mato Grosso do
Sul are represented by invertebrates,
plant fragments and rare fish fragments.
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case of quarries, must have prior
authorization. The best period for
fieldwork in the state is in its dry season,
which occurs between June to mid-
October. Opting for works on the river,
the best time is the end of this period,
when the level of the river is very low. It
is possible to arrange boats and pilots by
talking to the riverside dwellers.

Most outcrops are aged between late
Pragian and early Emsian, but there are
two outcrops of more recent ages: MS 70
— Corredeira da Benedita, Taquari River
(Givetian) and MS 46b — Fazenda Torréo
de Ouro (Frasnian), the latter the only
outcrop of Frasnian age in the entire
Parana Basin (Table 1, Figures 2, 3 and
4).
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Figure 2: Devonian outcrops in Mato Grosso do Sul. a — MS 18 (Estrada da Ponte Nova,
Rio Negro), b — MS 30 (Barreiro da Figueira, Rio Verde de Mato Grosso), ¢ — MS 70
(Corredeira da Benedita, Coxim), d — MS 46b (Fazenda Torrdo de Ouro, Pedro Gomes),
e — MS 14 (Estancia Nhecolandia, Rio Negro), f — MS 58 (Pedro Gomes), g — MS 82 (Rio
Negro), h — MS 72 (Coxim).
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Table 1: Devonian outcrops containing fossils in Mato Grosso do Sul (adapted from
Scheffler et al., 2020; Sedorko et al., 2021).

City Formation Toponymy Coordinates Lithology  Occurrences
Fine
micaceous
sandstones
with
horizontal
lamination
and, at the
base, fine
sandstones
without Brachiopoda
evident
structure,
both
covered by
conglomerat
es with
clasts of
these
lithologies

19°28'21.13"
S;
highway cut o4 59\,33'80

. MS 08 —
Rio Ponta MS-080

Negro Grossa

Fine silty
and
micaceous
sandstones
19°27'52.74" with
S; horizontal
highway cut 54°59'12.95" lamination,
W convoluted
laminations,
wavy marks
with NW-SE
orientation.

. MS 11 -
Rio Ponta MS-340

Negro Grossa

Trace fossils

Medium to
fine silty
sandstones

and Trace fossils,

MS13—  19°245184"  SISONS o

Rio Ponta
Negro  Grossa ‘MS-080 S; Brachiopoda,
highway cut 54°59'0.90"W plant
fragments

horizontal
lamination.
More
massive
towards the
top.
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Fine to Trace fossils,
medium  Tentaculitoid
_ massive to ea,
| VS Geo 197244191  laminated  grachiopoda,
Rio Ponta road cut S; sandstones, Trilobita,
Negro Grossa Esténcia{ 54°58'59.92"  tabular to Mollusca,
Nhecolandia w lenticular, - Echinodermat
laminated  a, Conularia
sandy sp.,
siltstones.  serpulites sp.
o9 n Fine to Trace fossils
Rio Ponta MS15—  1° 2281'2.54 medium 7
MS-430 oz ane  laminated  Tentaculitoid
Negro Grossa : 54°57'29.80 ea
highway cut W sandstones, e
with ripples. ~ Brachiopoda
Fine
sandstones
with fine
MS 17 — Cut omm " horizontal
. of MS-080, 19°23 2_1'62 lamination
Rio Ponta near the S, and Trace fossils
Negro Grossa . . . 54°58'47.41" .
junction with W symmetrical
MS-430 ripples with
SW-NE
orientation
(40-509).
Fine to
medium
micaceous .
Trace fossils,
sandstones,
. Mollusca,
yellowish to Conulari
urplish onularia sp.,
. MS 18—  19°26'16.37"  PUPISI grachiopoda
Rio Ponta fro with :
Negro Grossa Estrada S; 55 horizontal Echinodermat
Ponte Nova 0'2.41"W laminai a, Ostracoda,
amination, .
Tentaculitida,
claystones lant
and shales. f b
. ragments
Symmetric
ripples
occur.
Sandy Trace fossils,
_ MS 19 — 19°26'10.50"  Siltstones  Brachiopoda,
Rio Ponta Estrada S: 55° and fine Mollusca,
Negro  Grossa oo Nova  0'17.86"W laminated ~ Conularia sp.,
sandstones, plant
sometimes fragments
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tabular. Fine
to medium
micaceous
sandstones,
yellowish to
purplish,
with
horizontal
lamination,
claystones
and shales.
Symmetric
ripples
occur.
Sandy
MS 20 — siltstoges
Road cut  19°21'38.56" "0 .
Rio Ponta and bridge S; y Trace fossils,
Negro Grossa over river on  54°59'35.39" at the_ base i
: gradingto  Brachiopoda
the MS-080 w .
highway massive
sandstones
at the top.
Massive fine
to medium
MS22 — cut yellowish to
on the MS- on o + pinkish and
Rio Ponta 080 19718 1_8'35 purple fossil
Negro Grossa highway on o S " friable Trace fossils
54°58'4.38"W
the bank of sandstones
a stream but harder
layers also
occur.
Fine to
MS 80 — on A " medium
. MS-080 19°11 1_8'77 yellowish
Rio Ponta highway S, sandstones, Trace fossils
Negro Grossa ' 54°55'33.79" '
near the angular,
: W
village well sorted,
friable.
MS 81 _ Ri Very fine to
— RIO ooy " fine, silt .
Rio Ponta Negro, 19 ?55;’;27 and Y Trace fossils,
Negro ~ Grossa  passingby .5 5,ny  laminated  Brachiopoda
the farm ' sandstones,
moderately
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to well
selected.
Moderately
selected,
sub-angular,
MS 82 — Rio R .. Veryfineto
Rio Furnas/Po Negro, 1925 3;,22 S; medium :
55 . Trace fossils
Negro nta Grossa upstream of : " sandstones;
0'21.32"W .
MS 81 very fine to
fine silty and
tabular
sandstones
MS 102~ 19°16:35.00"
: MS-80 road ] . .
Rio Ponta bridge, km S; Medium silty Trace fossils
Negro Grossa g¢, 54°57'21.55" sandstones.
87, over
W
Salu stream
Fine
sandstones,
siltstones
| MS 24 — and
Rio Section of claystones,
Verde 18°55'55.49"  massive to .
BR-163 at ] . Trace fossils,
de Ponta the entrance S; laminated Brachiopoda
Mato Grossa : 54°49'52.43" and dark niopoda,
to Rio Verde . Trilobite
Gross W shales;
de Mato .
o] Symmetric
Grosso .
ripples and
hummocky
structures
also occur.
MS 26 — .
Rio mining front Siltstone ~ Trace fossils,
Verde of Ceramica 18°56'18.25" and Brachiopoda,
de Ponta Campo S ' clays_tone, Tentaculitoid
Mato Grossa Grande, Rio 54°50'8’ 11y Mmassive 10 ea, Trilobite,
Gross Verde ' laminated,  Echinodermat
o] mining greyish a
company
Rio MS 27 -
Verde Ceramica Tabl..l|al’:[ Trace fossils,
ocq «  massive to
de Ponta Campo : 18°56 2_4'06 laminated Brachiopoda,
Mato Grossa Grande, Rio S; ish to Trilobite
Verde 54°50'8.83"w  grayish to ’
Gross - ellowish Mollusca,
0 mining 4 d Conularia sp.
company sandstones ’
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and Tentaculitoid

siltstones. ea
Fine
Rio MS 28 — sandstones
Verde West mining  18°56'23.65" with .
de Ponta front at S; hummocky Trace fossils,
Mato Grossa Ceramica  54°50'12.98"  structures,  Brachiopoda
Gross Campo W clayey
o) Grande siltstones,
claystones.
Fine
. sandstones
Rio with
Verde MS 29 — 18°55 ‘_13'23 hummocky Trace fossils,
de Ponta Pedreira S; structures Brachiopoda
Mato Grossa ~ 54°50'19.68" ! . P ’
Fénix clayey Trilobite
Gross W .
o siltstones,
claystones,
shales.
Fine
Rio sandstones,
Verde MS 30 — 18°55 1.1.27 siltstones, Trace fossils,
de Ponta Barreiro da S, sandy Brachiopoda
Mato Grossa . . 54°48'51.64" siltstones, niop '
Figueira Trilobite
Gross W clayey
0 siltstones,
shales.
Alternating
Rio layers of
Verde MS32 - Old 18°50'14.61" siltstones .
quarry of ) Trace fossils,
de Ponta the Figueira S; and Mollusca
Mato Grossa mingin 54°46'32.46" claystones, Brachio oéia
Gross 9 W tabular to P
company s
0 lenticular
sandstones.
Soil with
. MS 34 — rock
Rio ; . )
Verde F_\’e5|dual re_5|dues.
soil of Ponta 18°48'47.98" fine to
de Ponta : : 2o
Mato Grossa Gross_a S; medium Trace fossils?
G Formation 54°44'558"W sandstones
ross .
on a side and
o) 3
road ferruginous
concretions.
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Very fine to

Rio fine
Verde MS 75 — Dirt 19° sandstones,
de Ponta road Rio 0'41.12"S; silty, well Trace fossils?
Mato Grossa Verde — Rio 54°51'55.19" selected, '
Gross Negro W heavily
0 altered, with
clasts.
Rio MS 76 — Dirt Very fl_ne to
Verde road Rio medium
de Ponta Verde — Rio 19° 2'2.76"S; sandstones, Trace fossils,
Mato Grossa 54°53'8.20"W poorly Brachiopoda
Negro, MS-
Gross selected,
080 ;
o) massive.
Finely
laminated
sandy
Rio MS 78 — siltstones,
Verde Stream on o o .. Veryfineto .
de Ponta the dirt road 190 8 .6'39 S fine silty and Trace fossils,
: 54°55'25.85 : plant
Mato Grossa Rio Verde — laminated
) W fragments
Gross Rio Negro, sandstones,
0 MS-080 well
selected,
with wave
lamination.
MS 24 or
between MS
24 Shales,
Rio (18°55'55.49"  siltstones
Verde Serra da S; and fine
de Ponta Boa 54°49'52.43" grained Brachionoda
Mato Grossa Sentenca W) and MS  sandstones P
Gross ¢ 25 (see Boucot
o] (18°57'31.62" and Caster
S; (1984)
54°49'43.01"
W)
MS 39 — Claystones,
Quarry of omor w. Siltstones,
ini 18°28'8.20"S; Trace fossils
Coxim Ponta mining 54°35'51 14" small_ lenses _ '
Grossa company W of fine to Brachiopoda
Rio Verde in medium
Coxim sandstone.
Grossa Tijopiso S; tabular
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Ceramic 54°35'654.02" siltstones,
Quarry W small lenses
of fine to
medium
sandstone,
fine reddish
sandstones.
Very fine to
MS 42 — fine massive
Lajedo next  18°21'48.77" tolaminated Trace fossils,
Coxim Ponta to Taquari S; sandstones, _
Grossa River, 54°36'40.59"  with clasts Conularia sp.,
Palmeiras W orclayey ~ Brachiopoda
Waterfall intercalation
S.
MS 50 — .
bridge on Ver}/ir?:e o
the Pedro 18°21'49.70" . !
i micaceous,
Coxim Ponta Gomes — S; subangular, Trace fossils
Grossa Coxim dirt 54°36'44.64" 9 '
massive to
road, Olho W s
' A horizontal
d’Agua
sandstones.
stream
Very fine to
fine
M|S 5_1 — 18°21'49 70" sandstpnes, |
Coxim Grossa Waterfall, 54°36 4 4.64" silty, )
Taquari ' micaceous, Brachiopoda
. W
River subangular,
massive to
horizontal.
MS 52 — o . Micaceous
Stream that 18°22 1_2'34 and
Coxim Ponta flows into S, laminated Brachiopoda
Grossa . 54°37'48.82"
the Taquari sandy
) W )
River siltstones.
Dl\cﬁlv?/ngjs?r;a Sandstone
18°22'55.35" siltstones
m of the i
Coxim Ponta Corredeira S; and well- Trace fossils
Grossa ~ 54°37'50.62" stratified
Sabao, .
. W horizontal
Taquari
) sandstones
River
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MS 54 — Very fine,
Residual subangular,
islet in the massive to
Ponta middle of 18°23'1.11"S; horizontal Trace fossils
Coxim the 54°37'50.79" sandstones '
Grossa . Mollusca
Corredeira W and shales.
Sabao, Ripple
Taquari marks
River occur.
Sandy and
MSS5 = 1geo44878"  clayey .
Bank of the k . Trace fossils,
Coxim Ponta Taguari S: siltstones, lant
Grossa 'aq 54°38'14.67"  claystone, b
River, Cabo . fragments
W horizontal
de Aco farm laminai
amination.
MS 56 —
Bank of the
Taquari 18°25'22.61" Sandy
Coxim Ponta River, after S; siltstones Trace fossils
Grossa the 54°38'12.90" followed by
Corredeira W shales.
Cabo de
Aco
Low
stratified
silty .
MS57 - 1g00g41.95" sandstones, Trace fossils,
Taquari i . )
: Ponta : S; horizontal,  Brachiopoda
Coxim River, o . ) chiopoda,
GI‘OSS& Corredeira 54 39 4664 Very f|ne Ech|n0dermat
) w sandstone a
Sumidor )
levels with
symmetrical
ripples.
Trace fossils,
Very fineto Brachiopoda,
MS 65 — fine Mollusca,
.Taquarl 18°18'31.06" sandstones, Porifera,
River above ] subangular, Crustacea,
. Ponta X S:; )
Coxim Palmeiras on " well Echinodermat
Grossa 54°36'30.60 )
Waterfall, W selected, a?, Conularia
Corredeira incipient sp.,
Caeté horizontal Conodonta,
lamination. fish?, plant
fragments
Grossa Taquari S; fine
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River, 54°34'49.61" sandstones,
corredeira W silty,
Cachoeirao subangular,
well
selected,
with
horizontal
lamination.
Very fine to
fine
sandstones,
MS 67 — 18°14 4_16'65 silty, Trace fossils,
Coxim Ponta Rugadiscina S; subangular, Brachiopoda
Grossa 9 oint 54°34'44.92" well Conularir;;\ s !
P W selected, P-,
with
horizontal
lamination.
Very fine
subangular
MS 68 — sandstones, Trace fossils,
150 meters  18°14'32.88" very wellto Brachiopoda,
Coxim Ponta upstream of S; well Mollusca,
Grossa MS 67, 54°34'35.85" selected, Echinodermat
Taquari W with little a, plant
River evident fragments
horizontal
lamination.
Very fine to
MS 69 — fine
sandstones,
stream ;
upstream of silty,
18°14'11.36" subangular,
. Ponta the ] .
Coxim Grossa Corredeira S; well Trace fossils
- 54°34'3.89"W selected,
Cachoeirao, e
: with little
Taquari ]
. evident
River .
horizontal
lamination.
Very fine to
_ fine
Cl\élﬁezjoeira 18°12'59.21" Sandstones’ Trace-fOSSiIS,
. Sao ) S; sometimes Brachiopoda,
Coxim . Benedita, om " )
Domingos Taquari 54°33'22.32 silty, plant
River w subangular ~ fragments
to angular,
well
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selected,
with little
evident
horizontal
lamination.
Sandy
siltstones at
the base.
Shales with
sandy
lenses, very
fine to fine
MS 72 — siltstones
point above  18°21'36.03" and Trace fossils,
Coxim Ponta Palmeiras S; sandstones, Brachiopoda,
Grossa Waterfall, 54°36'17.22" silty, plant
Taquari W subangular fragments
River to angular,
well sorted,
with
horizontal
lamination
MSO5—" 1go170 50+ VeV fineto _
road to j fine, silty Trace fossils,
Coxim Ponta fazenda S, and plant
Grossa ~ 54°37'17.75" .
Torréo de micaceous fragments
W
Ouro sandstones.
MS 96— 1899519.30" Silty
Corrego da . claystones
Coxim Ponta Figueira S; with Plant
Grossa 9 N 54°38'10.02" . fragments
Taquari horizontal
River lamination.
MS 97 -
Taquari
. . Clay ,
River, right 18°24'57 09" siltstones, Trace.fossns,
. Ponta bank, ] : Brachiopoda,
Coxim Grossa upstream of S; siltstones lant
P 101 54038'8.69"W and b
Corredeira clavstones fragments
Cabo de y '
Aco
MS 100 —on Fi
the left bank ~ 18°14'21.49" o to
. Ponta of the S; medium :
Coxim Grossa Taquar 54°34'15.22" clayey Trace fossils
) W sandstones,
River, 200 .
m tabular, with
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downstream small cross
from MS 69 bedding.
Very fine to
fine
sandstones
with plane-
parallel
MS 118 — 18°36'11.30" bedding,
Coxim Ponta Side road S; sometimes Trace fossils
Grossa southeast of 54°38'35.50" with tabular
Coxim W geometry.
Residual
pebbles
from the
Aquidauana
Formation
Shales clear
(by
weathering),
sometimes
wavy, _
Pedro MS 46b — 18° grading Trace fossils,
Séo fazenda 9'52.01"S; towards the  Brachiopoda
Gome . - p .
S Domingos  Torrdode  54°29'52.07" top to very plant
Ouro w fine to fine fragments
sandstones
with
hummocky
Cross-
bedding.
Laminated
sandy
siltstones,
MS 58 — Dirt very fine to
Pedro Ponta ro?)?t?gth 17°48'3.32'S; Si mf:)r:g‘al to
Gome G s i 54°38'21.76" 9 : Trace fossils
S rossa onora W massive
Coxim sandstones,
boundary well
selected
and
subrounded.
MS 59 — Dirt 040" " Horizontal .
Pedro 5 o road north 4981'1.37 claystones, |race fossils,
Gome - lssa of the 54°38'33.91" Veryfineto  Tentaculitoid
S Sonora- W fine ea
Coxim sandstones
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boundary,
south of MS
58

laterized on
top, forming
crusts, well
selected
and
subrounded,
very fine to
medium
poorly
selected
and
subangular
sandstones,
well
laminated
sandy
siltstones.

Pedro
Gome

MS 63 — NE
exit from
Pedro
Gomes

Ponta
Grossa

18°
4'31.54"S;
54°32'12.27"
W

Very fine to
fine massive
to horizontal
sandstones,
well sorted
and
subangled,
very fine
laminated
silty
sandstones

Trace fossils

Pedro
Gome

MS 64 —
Stream
north of
Pedro
Gomes

Ponta
Grossa

17°52'12.13"
S;

54°35'10.63"
\W

Very fine to
fine
sandstones
with cross
stratification
and
horizontal
lamination,
sometimes
silty and
micaceous.

Trace fossils

Pedro
Gome

MS 99 —
Corredeira
da rede de

luz

Ponta
Grossa

18°13'49.09"
S;

54°33'57.27"
W

Fine to
medium
sandstones,
sometimes
silty.
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Figure 3: Devonian outcrops in Mato Grosso do Sul. a — MS 75 (Rio Verde de Mato
Grosso), MS 65 (Coxim), ¢ — MS 54 (Coxim), d — MS 28 (Rio Verde de Mato Grosso), e
— MS 64 (Pedro Gomes), f — MS 39 (Coxim), g — MS 24 (Rio Verde de Mato Grosso), h

— MS 19 (Rio Negro).
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Figure 4: Fossils from Devonian outcrops in Mato Grosso do Sul. a — Australostrophia
mesembria (Clarke, 1913) (MS 30 — Barreiro da Figueira, adapted from Videira-Santos,
2020), b — Orbiculoidea excentrica Lange, 1943 (MS 30 — Barreiro da Figueira or MS 67
— Cachoeiréo, adapted from Silva et al., 2021), ¢ — Rugadiscina sp. (MS 65 — Corredeira
do Caeté or MS 67 — Cachoeirdao, adapted from Silva et al., 2021), d — Australospirifer
sp. (MS 30 — Barreiro da Figueira), e — Paraconularia ulrichana (Clarke, 1913) (MS 14), f
— Reticulaconularia sp. (MS 65 — Corredeira do Caeté), g — Lingulidae indet. (MS 15 —
Rodovia MS 430), h - Bifungites isp. (MS 46b — Fazenda Torrdo de Ouro), i —
Sanjuanetes? sp. (MS 30 — Barreiro da Figueira, adapted from Videira-Santos et al.,
2022), j— Chonostrophia? aff. truyolsae Racheboeuf, 1992 (MS 30 — Barreiro da Figueira,
adapted from Videira-Santos et al., 2022), k — Planolites isp. (MS 29 — Pedreira Fénix), |
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- Scaphiocoelia cf. S. boliviensis Whitfield, 1898 (without scale, adaptated from Boucot

and Caster, 1984).

5. Final Comments

The outcrops presented here
represent a true geopaleontological
heritage in situ. Disseminating this
knowledge not only to the scientific
community, but also to the society of
Mato Grosso do Sul is of vital importance
for its preservation and avoiding
destruction, as has already occurred in
historical outcrops in other parts of Brazil
or practices that make it difficult for
researchers to access. It is noteworthy
that although it is possible to collect
fossils and deposit them in scientific
institutions, many paleontological works
such as ichnology and taphonomy
depend on in situ analysis.

Mato Grosso do Sul represents the area
with the highest paleolatitude, currently
outcropping, of the Devonian Sea on the
northwest border of the Parana Basin.
Therefore, it is of great importance to
elucidate issues of  geographic
distribution of the Malvinoxhosan Realm
and its relations with other existing
realms in the Devonian.

We hope, therefore, that this work will
encourage more research to be carried
out in the Devonian of the state,
especially those that address
paleontology. It is also expected that
such outcrops will serve as teaching
material for subjects in the Geology,
Biology and Geography courses of
universities located, especially in the
Brazilian Central-West, being useful
even to develop pedagogical activities
with students from elementary schools
located in the municipalities in the north-
central part of Mato Grosso do Sul.

Finally, the outcrops can and should also
be wused in scientific dissemination

actions with the local population in order
to create a feeling of bond with their
natural heritage and in this way
contribute to the dissemination and
appreciation of the paleontological
science.
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