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Abstract

The projectile points known as Fishtail or Fell represent a specific design associated with the ear-
liest hunter-gatherers of the Pleistocene-Holocene transition in South America. Brazil was tradi-
tionally considered as a marginal area of their distribution because in the past there were only a
small number of findings known, often inadequately documented. In this paper we present a gen-
eral and unified overview of the Brazilian record, including previously unpublished metric, tech-
nological and stylistic features. Also, we report on new findings of fishtail points in order to ex-
pand the amount of information currently available. Some issues related to these records are also
evaluated by comparing them with data from the Uruguayan plains and the Argentinean pampas.
The general picture that emerges after this analysis shows a growing record of fishtail projectile
points in southern Brazil, demonstrating a significant presence of these early paleo-South Ameri-
can populations.
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1. Introduction

The projectile points known as Fishtail or Fell have been taken as an indicator of early hunter-gatherer popula-
tions during the Pleistocene-Holocene transition in South America, with known dated contexts ranging from
11,000 to 10,000 uncalibrated radiocarbon years BP. These points are usually of a medium size (between 50-
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and 60-mm long) with a convex blade, rounded shoulders, and concave stem sides and bases. Some of these
projectile points also show a very distinctive technological feature: a fluted channel on one or two faces (Bird,
1938, 1969; Bell, 1960, 1965; Mayer-Oakes, 1963; Dillehay, 2000; Meneghin, 2004; Flegenheimer et al., 2013;
Nami, 2007, 2011a, 2001b, 2013, 20144, 2014b).

Fishtail projectile points have a wide distribution in Central and South America, covering the entire western
portion of the subcontinent and reaching as far as the southern extreme of Argentinean and Chilean Patagonia
(Bird, 1938, 1969; Schobinger, 1969, 1971, 1974; Mayer-Oakes, 1963; Bell, 1960, 1965; Chauchat & Zeballos
Quifiones, 1979; Nami, 1987, 1992, 2013; Ardila Calder6n, 1991; Nufiez et al., 1994; Grosjean et al., 2005;
Jackson et al., 2007; Ledn Canales, 2007; Diaz Rodriguez, 2008; Bricefio, 2010; Miotti et al., 2010; Maggard &
Dillehay, 2011; Flegenheimer et al., 2013; Patané Ardoz & Nami, 2014). In South America, they have a clear
distribution along the Pacific coast. However, in the southernmost area, where the continent becomes narrower,
its distribution also crosses over the interior to reach various regions of the Atlantic seashore, such as in Argen-
tinean Patagonia, the Pampean area, central and northeastern Argentina, and the Uruguayan plains (Serrano,
1932; Schobinger, 1974; Eugenio, 1983; Politis, 1991; Mdjica, 1995; Meneghin, 2004; Mazzanti, 1999, 2002,
2003; Martinez, 2001; Nami, 2007, 2010, 2013; Figueira, 1892; Bosch et al., 1980; Laguens et al., 2007; Fe-
menias et al., 2011; Gascue et al., 2013). Recently a complete analysis of fishtail records in Patagonia, the Pam-
pas, and Uruguay was performed by Flegenheimer et al. (2013).

Southern Brazil has been traditionally considered as a marginal area within the distribution range of these
projectile points (Schobinger, 1974; Prous, 1992; Dias, 2004, 2007a; Bueno et al., 2013), although this percep-
tion is probably related to a lack of systematic local investigations regarding this record. Moreover, regional
summary articles discussing fishtail points do not include all of the pieces documented in the Brazilian literature,
generating a biased and impoverished view of their occurrence. In addition, some of the more recent findings
have been recovered during CRM archaeology projects and later stored in local museums, remaining unpub-
lished. Finally, another factor that has affected their consideration is the existence of other projectile points with
a different morphology, which is well documented within the early Holocene and associated with the first early
stage of settlement in the area. These are triangular stemmed points with well-formed auricles (or ears), included
within the archaeological units known as Umbu and Bituruna (Meggers & Evans, 1977; Chmyz, 1981, 1983;
Prous, 1992; Farias, 2005; Hoeltz, 2005; Dias, 2012; Caldarelli & Lavina, 2011; Hoeltz & Briiggemann, 2011;
Bueno et al., 2013; Parellada, 2013). A very useful description of the morphometric properties of Umbu projec-
tile points is found in Okumura and Araujo (2014).

In this paper we present the first unified review of Brazilian fishtail projectile points (FTPP). However, we
first want to be clear about what this study is and what it is not. Firstly, the main aim of this paper is to bring to-
gether and update all of the dispersed and unpublished information about fishtail projectile points from southern
Brazil, much of which has unfortunately remained unavailable to most researchers until now. The second main
goal is to present new and unpublished pieces identified recently in order to compare and analyze this growing
record in the region. As a part of these descriptions we have included key measurements for each artifact in-
cluding a descriptive metric analysis and some allometric relationships. The metric information for each artifact
is summarized in Table 1. These descriptions also include the raw materials used to produce the points and
some other technological properties, but only in cases where the original information was available.

On the other hand, this work does not intend to present a geometric morphometric study or a statistical analy-
sis of the metric properties, since our work on this type of specific analysis is still in progress and such results go
beyond the goals of this paper. In fact, for that kind of study, a detailed discussion on the work of other arc-
haeologists is required and their morphometric analyses need specific comments on methodology and results.
Nor are radiocarbon dates presented for the artifacts discussed, since with only one exception there are no dates
associated with FTPP points in southern Brazil. In this regard, the current state of knowledge is similar to the
one observed some decades ago in other parts of South America. Consequently, this paper represents a first step
towards the systematic study of fishtail projectile points in southern Brazil. Therefore, it is a starting point to
expand the analysis on the early assemblages that have evidence of bifacial reduction technology, but have not
been clearly identified as belonging to other archaeological entities such as Umbu Tradition. Hence, this paper
brings together information on provenience, more complete metric data, images of each piece, raw materials
used and some technical information. We also include analysis of some new specimens as well as information
related to the local production of FTPP. Finally, we discuss some ideas about the importance of this record in

relation to the peopling of southern Brazil.
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Table 1. Fishtail projectile points from Brazil (finished or fragmented pieces). SC: Santa Catarina; RS: Rio Grande do Sul;
MG: Minas Gerais; PA: Parana; SP: Sdo Paulo; BA: Bahia. *Quartzite or silicified sandstone. All measurements are in mm.
The number in parentheses in the “fluting” column indicates whether there is one (1) or two (2) sides of the stem with this
technological feature.

State  Location Site Piece # mle-:,tz\ll'\ilal Color I;?;L Width  Thickness E:}Z‘iﬁ Igrtgtr;] sttlzrt?] Fluting
SC  lIrani River - CAFS-1 chalcedony brown-red  38.4 20.9 6.9 17.5 20.9 16.5 yes(1)
SC Orleans - 257 quartz white 49.2 28.2 8.3 31.3 17.9 17.3 No
SC  Jaguaruna 11 - quarzite brown 78.9 30.1 - 56.8 221 18.4 ?
SC Itapiranga  SC-U-23 - silex - 55 27 8.6 35.7 19.3 18.6 ?
RS  Monteneg. - - silex brown 60.6 23.2 7 43.6 17 18 No
RS - - 379 quartz white 46 22 7 27.8 18.2 15.3 ?
RS  Uruguaiana  RS-1-69 - quartz white - - - - - - ?
RS L. Collor ~ RS-C-43 - - - - - - - - - No
MG  SerraCip6 Santa Ana - - - - - - - - - ?
PA Iguazd Jusante  48.98.L181  silex brown-red  40.8 21 6.3 19.8 21 193 No(?)
PA  St.Helena PR-FI-124 - - - - - - - 214 242 ?
SP Rio Claro - Ft-1 silex brown 65 26.6 8 45 20 19 ?
SP Rio Claro - Ft-2 silex grey 50 26 8 30 20 20 ?
SP Rio Claro - Ft-3 silex grey 48 28.5 5 29.5 185 21 ?
SP Rio Claro - Ft-4 silex brown 53.5 44 5 38 15.5 22 ?
SP Rio Claro - Ft-5 silex grey 38 23 5 29 9 12 ?
SP Apiai - 14 silex black 131 58 6 109.7 213 20.2  Yes(2)
BA - - - silex green 94.2 33.8 - 70.1 241 211 Yes(1)

Average 60.6 29.5 6.7 41.7 19.1 18.8

Median 51.7 26.8 6.9 335 20.0 19.0
1SD 24.7 10.5 13 24.1 35 29

25" percentile 44.7 22.7 5.5 28.7 17.9 17.3
75" percentile 68.5 31 8 47.9 21.3 21

CV (%) 40.7 35.8 194 57.8 185 154

2. The Brazilian Record of Fishtail Projectile Points

One of the main problems encountered when analyzing FTPP from the published Brazilian literature is that
much of the available information lacks sufficient descriptive and technological data. In some cases the artifacts
are poorly described, the raw material usually is not mentioned, and/or there is a lack of good drawings or pho-
tos. Sometimes only one measurement is available (frequently the length). In such cases, as part of the present
study we have been able to include new metric data by estimating other dimensions using tpsDig software (ver-
sion 2.7). This is a free-access application that allows absent metric features to be estimated through landmarks
anchored on a single known measurement. The program calculates the remaining measurements analyzed here
using the relationship between the dimensions from an image and one known measurement as provided by the
original author. Even when this initial measurement is absent, it has been possible to apply this analysis using
the scale in the original photo or drawing. Moreover, in some cases it has been possible to obtain the metric
information using both sources in order to check the precision of the data. This has provided a simple and
reliable way, and in fact the only one available, to estimate the measurements that are absent in the literature,
especially considering that it is impossible to gain access to every projectile point reported in the literature to
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perform further analysis.

For pieces where photographs are available these new measurements can be considered as fairly accurate
(Zelditch et al., 2004; Rohlf, 2006, 2010). However, in pieces with measurement estimations based on drawings,
the accuracy depends heavily upon the precision of the original images and/or original scale used. This situation
is therefore clarified below in relation to the metric estimation made on each piece. Another difficulty often
confronted in relation to FTPP metrics is determining where the blade ends and where the stem begins. To cla-
rify this and other measurements, a map of the dimensions can be seen in Figure 1. The description of the dif-
ferent parts of the projectile points follows the scheme proposed by Cambron and Hulse (2012).

We have also incorporated new photos and drawings as well as additional descriptive data for some of the
projectile points we were able to relocate. In cases where we lacked access to the original specimens and only
drawings were available (from unpublished reports or other records), the new data was strictly reproduced ac-
cording to the available image information.

Reanalysis of Bibliographic Data

The first point analyzed here was surface-collected by Rohr (1966) at an eroded site known as SC-U-23, near the
city of Itapiranga in western Santa Catarina state. This was recorded as a silex point but its color was not de-
scribed. It has a lanceolate blade with convex sides and at least one rounded shoulder. This design, with a
well-developed blade, is also found in other Brazilian fishtail points that we have analyzed in the present study,
and it has also been found in other regions of South America (Mayer-Oakes, 1986a, 1986b; Suarez, 2004; Nami,
2011a, 2011h, 2013; Da Silva Lopes & Nami, 2011). The stem has the morphology typical of FTPP: a concave
form on both sides and an expanded, concave base with two noticeable auricles. Rohr’s report lacks any further
metric or technological description of this specimen, but a scale was included with the original drawing. We
have redrawn this artifact from the original version (Rohr, 1966: p. 56, 1-3) (see Figure 2(c)) and we also ap-
plied the tpsDig software. This yielded the following estimated measurements: 55 mm length, 27 mm maximum
blade width, and 8.57 mm thickness. The stem is estimated to be 19.28 mm long with an 18.57 mm width for its
base. No other technological information is available for this specimen.

A

Figure 1. Mapping of the measurements considered on this analysis. TL: total length. W:
maximum width. SW: stem width (maximum). SMW: steam width (minimum). SL: stem
length. BL: blade length. BC: basal concavity. MT: maximum thickness.
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Figure 2. Fishtail projectile points from Brazil, redrawn from their original illustrations. (a) Bahia (after Nami, 2010)
redrawn at a 10% size reduction; (b) Apiai (after Collet, 1980). This specimen is redrawn at a 40% size reduction
from the original illustration; (c) Itapiranga (Rohr, 1966); (d) Rio Claro, specimen Ft-3 (after Beltrao, 1974); (e) Rio
Claro, specimen Ft-2 (after Beltrdo, 1974); (f) Rio Grande do Sul (after Schobinger, 1974); (g) RS-1-69 (after Miller,
1987); (h) RS-C-43 (after Dias, 2007a), the scale of this piece is approximate; (i) PR-FI-124 (after Chmyz, 1978).

A second FTPP reported by Schobinger (1974) was probably recovered in the state of Rio Grande do Sul, and
is now curated at the Instituto Anchietano de Pesquisas (Universidade do Vale do Rio dos Sinos, Rio Grande do
Sul). This specimen, with catalog number 379, is made of quartz. According to the original drawing (Schobinger,
1974: p. 35), which is redrawn here (see Figure 2(f)), it has the characteristic shape shared by all well-docu-
mented fishtail points, including a convex-sided blade, rounded shoulders, and an expanded base. Its blade
length is similar to that of the stem, probably due to resharpening. The dimensions reported by Schobinger are:
46 mm maximum length, 22 mm width, and 7 mm thickness. Based upon this information, the stem measure-
ments have been calculated as follow: 18.18 mm length and 15.33 mm width at the stem base. It is highly
probable that this piece does not have a fluted channel, otherwise Schobinger would have noted its presence.
There are no other technical features described for this point.

The third piece included here is a fragment. It was recovered by Pedro Ignacio Schmitz during excavation of
the site known as RS-C-43, in the Cai River Valley (Lindolfo Collor County in northeastern Rio Grande do Sul
state), and is also curated at the Instituto Anchietano de Pesquisas. There is no mention of raw material or any
other information regarding measurements (Dias, 2007a, 2012). Based upon the available drawing (Dias, 2007a:
p. 50, Figure 15, piece 7) the specimen shows a fragmented body and one stem side, with discontinuous
marginal retouching. One shoulder is rounded and the other is sharp, the stem sides are concave, and the base is
slightly expanded. The stratigraphic level from which this point was recovered remains undated. The ambiguous
scale used in the original drawing allows us to redraw the artifact only with an approximate size (see Figure
2(h)), and because of this uncertainty, we have not estimated the measurements of this fragment. Moreover,
Dias referred this piece with an ambiguous typological status as a “fishtail style stem” (Dias, 2007a: p. 54, 2012:
p. 16). Although we have included the specimen within this group, further analysis is required to confirm its
inclusion.

The fourth specimen is a stem fragment recovered within the stratigraphy of the PR-FI-124 site, located on
the east bank of the Parana River in Santa Helena County in western Parana state (Figure 2(i)). The context was
assigned to the Vinita phase but was never dated, although Chmyz (1978) and Prous and Fogaca (1999) have es-
timated that it probably dates to between 6000 and 8000 years BP. However, if this assumption is correct, it is
likely that this specimen was not recovered in a primary context since there are no FTPP known from this time
period (Nami, 2013).

There is no reference to the raw material used nor to the artifact’s measurements, although a scale was added
to the original drawing (Chmyz, 1978: p. 28, Figure 11 Q). This allowed us to estimate some measurements: the
stem, with concave sides and expanded base, is 21.4 mm in length and 24.2 mm wide at the base.

The fifth FTPP was found by local residents in Apiai County in S&o Paulo state, and was described by Collet



D. Loponte et al.

(1980, 1987). The raw material is a black silex. It has a long lanceolate blade, rounded shoulders, and concave
sides along the stem, which has a fluted channel on both sides (see Figure 2(b)). The association of a large,
elongated blade with a small stem is also found in other specimens such as the one published by Nami (2013: p.
6, Figure 4.1) from the Negro River region in Uruguay. Measurements of this specimen as provided by Collet are:
131 mm in length, 58 mm in width, and 6 mm in thickness. Based on its drawing we can estimate the stem
length as 21.3 mm and the stem width as 20.1 mm at its base.

A sixth specimen was found at the RS-1-69 site (also known as Laranjito), on the left bank of the Uruguay
River (Uruguaiana County, Rio Grande do Sul state). It was recovered by Miller (1987: p. 57, Figure 13a) from
a stratigraphic level with five dates ranging from 10.2 to 10.9 kyr, and recently it was correctly identified by
Nami (2013) as a fishtail projectile point. According to Miller is manufactured using quartz. There is no other
significant information on this point. The blade is small, caused by a substantial resharpening process (Nami,
2013). Since the scale in the original photo is somewhat ambiguous we did not calculate its dimensions, but it is
probably no longer than 4 cm. Moreover, the original image published in Miller’s article (1987) is a low quality
one, and for this reason, we have only redrawn its outline as seen in Figure 2(g).

Another example comes from Bahia in the north-central region of Brazil, in a location far from the distribu-
tion area of FTPP. There is no provenience information about this isolated specimen published by Nami (2010).
The raw material is a green silex (Nami, 2011b). It has a lanceolate blade, with one shoulder rounded and the
other slightly sharp, and the stem has fluting only on one side (Nami, 2010: Figure 1, K). No other technological
information is available. Based on the scale in the photograph the estimated measurements are 94.2 mm in total
length and 33.8 mm in width, while the stem is 24.1 mm long and 21.1 mm wide at its expanded base. The
drawing size is reduced by 40% in Figure 2(a) since its large dimensions distort the regular scale of the other
projectile points.

In the Rio Claro Valley area (northeastern region of Sdo Paulo state), Beltrdo (1974) identified five FTPP in a
private collection compiled by 19th-century landowner Gualter Martins. Measurement data have been provided
by Beltrdo, and good drawings are available of two of the points, which we have redrawn in Figure 2. The first
one, labeled as Ft-1, is made of brown silex. It has a lanceolate body, in line with the typical form of other FTPP
coming from Brazil, with slightly rounded shoulders. One side of the stem is straight and the other is slightly
concave. The total length of this specimen is 65 mm and its width is 24 mm, with a thickness of 8 mm. The stem
length is 20 mm with a width of 17 mm and an expanded base width of 19 mm. The Ft-2 point is made of a grey
silex. It has a smaller blade, with one rounded shoulder and concave sides on the stem. The main measurements
are 50 mm length, 26 mm width, and 8 mm thickness. The stem is 20 mm long and 17 mm wide, with the width
increasing towards the base until reaching a measurement of 20 mm. The stem and much of the blade show
marginal retouching that only affects the edges (see Figure 2(e)).

The third point from Martin’s collection (Ft-3) has a more triangular shape, with noticeable ears and the cha-
racteristic fishtail point stem. The raw material is grey silex. Total length is 48 mm, total width is 28.5 mm, and
thickness is 5 mm. The stem is 18.5 mm long and 17 mm wide, with a concave base 21 mm wide (see Figure
2(d)). The fourth point (Ft-4) has no illustration, although the author states that the raw material is a brown silex.
The measurements for this specimen are: length 53.5 mm, width 44 mm, and thickness 5 mm. The stem length is
15.5 mm with a width of 17.5 mm, and with the base expanding to 22 mm wide. Finally, the fifth point of this
collection (Ft-5) is also made of grey silex, but like the fourth specimen there is no drawing or photo available.
Its measurements are: length 38 mm, width 23 mm, and thickness 5 mm. The stem is 9 mm long and 12 mm
wide, with the base expanding to a width of 15.5 mm.

The thirteenth point discussed in the present study was recovered in 1998 during an archaeological rescue
project directed by Claudia Parellada on the lower Iguagu River, Nova Prata do Iguacu County in the southwes-
tern area of Parana state. It was surface-collected from the Jusante UHE Salto Caixas | site. This is a complex
site generated by water transport and redeposition of Iguacu River sediments. This point remains unpublished
until now. It is curated at the Museu Paranaense (Parana state, catalogue number 48.98. L181). The raw material
used is a homogenous reddish-brown silex and its brightness might suggest that it was subjected to heat treat-
ment (Nami et al., 2000). Its measurements are: total length 40.8 mm, width 21 mm, and thickness 6.3 mm (Pa-
rellada, pers. comm. 2014). The estimated stem length, based on the photograph, is 21 mm and the blade length
is only 20.8 mm, which probably reflects a major resharpening process. The width of the narrower portion of the
stem is 17.5 mm, with the base expanding to 19.3 mm. Basal concavity is slight, only 1.5 mm, similar to other
points described here (see below). One shoulder is rounded more than the other, and there is bilateral asymmetry.
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No evidence of fluting can be seen on this point’s stem (Figure 3).

Another specimen has been recently discovered in Montenegro County in the northeastern region of Rio
Grande do Sul state (Da Silva Lopes & Nami, 2011). It was recovered from a small cavity caused by soil erosion
while a county crew was working on one of the city’s streets. The raw material is a high quality brown chert.
Both sides of the stem are concave with rounded shoulders. Like the specimens from Itapiranga and Apiai re-
viewed above, it has a particularly long, lanceolate blade. The edges of the stem also show smoothing by abra-
sion, a technological feature performed in order to prevent cutting of the hafting materials (such as leather cor-
dage), and hence to prevent the point from becoming detached from the shaft (Nami, 2010; Nami & Castro,
2014). The maximum measurements of this projectile point are: 60.6 mm length, 23.2 mm width, and 7 mm
thickness. The stem length is 17 mm and 15 mm in width, with the base expanding to 18 mm (Nami, 2010) (see
Figure 4).

Figure 3. Fishtail projectile point from the Jusante UHE Salto Caixas | site. Museu Paranaense
collection (Photo: Claudia Parellada). The scale is in cm. See accurate dimensions in the text.

Figure 4. Fishtail point found in Montenegro (after Da Silva Lopes & Nami, 2011. Photo by
courtesy of H. Nami). The scale is in cm. See accurate dimensions in text.
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The fifteenth point included here was recovered near the shell-mound (“sambaqui”) site known as Jaguaruna
11, located in an area of sand dunes on the coast of Santa Catarina state (Prous, 1992; Prous & Fogaca, 1999). It
is unclear whether this point comes from the sambaqui itself or from an area immediately outside of the site
(Prous, pers. comm., 2014). The raw material is a light brown quartzite or siliceous sandstone. It has a long lan-
ceolate blade, similar to the points found in Itapiranga, Apiai, Montenegro, and Bahia as described above. It
shows what appears to be the remains of a fluted channel. The estimated measurements of this point are 78.9
mm in length and 30.1 mm in width. The stem length is 22.1 mm, with its narrower portion being 16.84 mm
wide and its base expanding to 18.42 mm wide (estimated, since one of the corners is fractured)* (Figure 5).

The existing literature also contains some other less detailed references to FTPP. The first of these is a quartz
stem recovered from the middle levels of the Abrigo de Santana do Riacho site in the Serra do Cipd region
(Minas Gerais state), dated to ca. 7000 years BP. It would thus seem as though the antiquity of this piece, for
which no other technical information is available, and it only can be the result of its recovery from an older site
or level (Prous, 1992).

Another two pieces were mentioned by Schobinger (1974: p. 35). One is curated in the Instituto Anchietano
de Pesquisas under catalog number 60 - 68 and it probably represents a FTPP, but uncertainty remains regarding
its typological status as Schobinger stated. The other comes from the area of the Mirim lagoon (Rio Grande do
Sul), but there is no other published information about this artifact. We therefore cannot take either of these two
pieces into account. Prous (1992) also mentions that an unpublished thesis by J. Losada includes a reference of
another find in Rio Grande do Sul state as well as two more pieces from Bahia state. However, again the prob-
lem with these three specimens is a lack of information on their technological characteristics as well as a lack of
images and catalog numbers, making it impossible to consider them in this study. Finally, another finding that
can be mentioned is a piece illustrated by Mentz Ribeiro et al. (1995). This artifact was recovered as part of a
surface collection from the southwest of Rio Grande do Sul state. The photograph taken by the authors shows
what appears to be a typical FTPP, but the image is a low quality one and we cannot be sure about its typologi-
cal status. Moreover, the authors did not identify it as a FTPP. This specimen needs a new analysis in order to
confirm its technological and stylistic information.

3. The New Findings

There are three new FTPP that have been identified in the region by the present authors. The first was found by
local residents on the ground surface on the Irani River coast (a tributary of the upper Uruguay River) in western
Santa Catarina state (27°08'47"S, 52°30'33.42"W). This specimen is now curated at the Centro da Meméria do
Oeste de Santa Catarina (Universidade Comunitaria da Regio de Chapecé, UNOCHAPECO), with catalog
number CAFS-1. This is a small projectile point that weighs only 6.5 grams, made of a reddish chalcedony of
excellent quality. The blade is lanceolate, with both shoulders rounded. It is 38.38 mm long, and its maximum
width is 20.98 mm near the stem union. The thickness is 6.91 mm. The blade is only 17.43 mm long, which
suggests that it was subjected to a heavy resharpening process. The stem is in fact longer than the blade: 20.95
mm by 14.58 mm wide at its central portion and 16.88 mm at its base, showing the classic expanded shape.
Stem thickness in its central portion is 5.25 mm, which presents fluting that is slightly shifted from the axial
center of the piece and which is 21 mm long and 9.33 mm wide. Another important feature is that the fluted
channel is not only restricted to the stem, but continues up into the blade as well. In addition, the stem base
shows the remnants of a abraded beveled platform produced by abrasion, a distinctive feature used to facilitate
production of the fluted channel (Nami, 2001, 2013, 2014b). The stem’s basal concavity is 0.8 mm deep. The
blade’s edges have been thinned by small retouches less than 0.5 mm wide, with no regular pressure flaking
pattern. The blade’s edge angle is 20°, while stem’s edge angle is 30° (Figure 6).

The second new finding to be discussed here was recovered in the Tubardo River valley in Orleans County,
southeastern Santa Catarina state (28°21'S, 49°17'W), 50 km from the Atlantic coast. It was recovered as part of
a surface collection by a staff member of the Museu ao Ar Livre Princesa Isabel—Fundacdo Educacional Barri-
ga Verde (Febave, Orleans, Santa Catarina), where it is now curated. This specimen, labeled with catalog num-
ber 257, is made of white quartz with reddish areas and weighs 12.55 grams (Figure 6). It is 49.20 mm long and
28.5 mm in maximum width, and its maximum thickness is 8.3 mm. The stem is 17.93 mm long, 16.17 mm
wide, and 6.66 mm thick, with an expanding base of 17.3 mm. It shows the classic FTPP design, with one

1These measurements were calculated using the photographs with scales, kindly provided by André Prous.
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Figure 5. Fishtail point from the Jaguaruna 11 site (Photo: André Prous). The scale is in cm. See
accurate dimensions in text.

Figure 6. Specimen CAFS-1. Fishtail projectile point recovered from the shore of the Irani River.
CEOM collection, Universidade Comunitéaria da Regido de Chapec6, UNOCHAPECO, Santa
Catarina state (original photo by the authors). The scale is in cm. See accurate dimensions in text.

rounded shoulder and the other one straight. The stem base is concave, showing two small divergent auricles and
basal concavity 1.7 mm deep. Because of the characteristics of the raw material we cannot be sure about the
presence of fluting and the shaping techniques cannot be properly appreciated, but several retouches no deeper
than 9 mm can be seen on certain portions of the edges. The piece does not have perfect bilateral symmetry but
is instead slightly unbalanced, probably due to resharpening of at least one of the blade’s edges (Figure 7).

The third new finding reported here was, like the one above, recovered as part of a surface collection by per-
sonnel from the Museu ao Ar Livre Princesa Isabel, after digging activity related to building projects within the
municipal limits of Orleans city. This artifact has been labeled with catalog number 342. The piece is undoub-
tedly a preform, and we think that it represents a fishtail preform in an advanced stage of manufacture, with its
stem and blade shapes clearly outlined (Figure 8). It is a thin flake, obtained from a small tabular node of quartz
that still has some cortex on both faces. Its maximum length is 56.6 mm and it is 32.04 mm in width. The thick-
ness is 10.81 mm at the central portion of the blade and it weighs 19.46 grams. The stem also includes the rem-
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nants of a striking platform (sensu Andrefsky, 2005), which is flat with a 90° angle, and it seems likely that this
area would eventually have been completely removed (see Figure 9, superposition of specimens 257 and 342).

Figure 7. Specimen 257. Fishtail projectile point from the collection of the Museu ao Ar Livre
Princesa Isabel (Febave), Santa Catarina state (original photo by the authors). Scale is in cm.

=

Figure 8. Specimen 342. Fishtail projectile point preform from the Museu ao Ar Livre Princesa
Isabel (Febave) collections (original photo and drawings by authors). Scale is approximate. See
accurate dimensions in the text.
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Figure 9. Superposition of specimens 257 and 342 (original photos and outline drawings). Scale
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Above this feature, an abraded beveled platform can be seen, similar to the one observed in specimen CAFS-1.

There are many features in this piece that allow us to classify it as such. First, the general silhouette was ob-
tained by percussion and retouching, pointing to an intermediate product close to the final shape of a FTPP, in-
cluding a lanceolate blade, rounded shoulders, and a concave stem obtained by retouching, which makes it com-
pletely different from other point styles documented in the area. The beveled surface on the stem base is another
quite distinctive technological feature of FTPP (Nami, 2014b: Figres 14-15; Nami, 2001, 2013). The experi-
mental baseline and analysis of early stages of manufacture of fishtail projectile points are congruent with this
piece as an intermediate stage of them (Nami, 2001, 2003, 2014b) and is quite similar to another preform illu-
strated by Nami (2015: Figure 7a) recovered in the adjacent Uruguayan plain. It is also difficult to define it as a
preform for any other type of projectile point known from the area.

This summary review from southern Brazil has included 20 analyzed specimens. While it is possible that a
few of these specimens in cases that are not well described or not well documented by photos or drawings, could
be misclassified and hence incorrectly included in the FTPP group, the significant number of confirmed specimens
suggests a full territorial coverage of southern Brazil by these early hunter-gatherers (see Figure 10 and Table 1).

4. Discussion

Fishtail projectile points have played only a marginal role in previous academic discussions of the early peopling
of southern Brazil (Prous, 1992; Dias, 2012; Bueno et al., 2013). The problem that archeology has yet to solve is
that the amount of research on this subject remains low, and many of the recorded artifacts come from undated
contexts, as noted by several authors (Prous, 1992; Bueno et al., 2013). However, the existing record should be
considered as evidence of early colonization by these paleo-South American hunter-gatherers (in the sense of
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Figure 10. Distribution of FTPP in Brazil. 1) Mirim Lagoon (Rio Grande do Sul state); 2) RS-1-69
site (Rio Grande do Sul State); 3) Montenegro (Rio Grande do Sul state); 4) RS-C-43 site (Rio
Grande do Sul state); 5 Unspecified (Rio Grande do Sul state; 6 and 7) Orleans (Santa Catarina
state); 8) Jaguaruna 11 site (Santa Catarina state); 9) Irani River (Santa Catarina state); 10)
Itapiranga (Santa Catarina state); 11) Jusante site (Parana state); 12) PR-FI-124 Santa Helena site
(Parana state); 13) Apiai site (Sdo Paulo state); 14)-18) Rio Claro (S&o Paulo state); 19) Abrigo do
Santana do Riacho (Minas Gerais state); 20) Unspecified (Bahia state). The provenience of
specimens 5 and 20 can only be assigned to the cited state.
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Nami, 2009, 2013), as some authors had begun to tentatively point out in the archaeological literature over forty
years ago (Rohr, 1966; Schobinger, 1974). Fishtail points are highly abundant in the nearby Uruguayan plains,
clearly extending to the border with Brazil (Nami, 2007, 2013; Flegenheimer et al., 2013), and it would be ex-
tremely unlikely that the current political frontier between the two countries represented a sharp limit to the dis-
tribution of these groups in the Late Pleistocene since it does not reflect any sort of real geographical or ecolog-
ical barrier. Moreover, during this time the same biome covered this vast region, linking the southernmost Pam-
pean plains with the territories of southern Brazil (De Vivo & Carmignotto, 2004; Morrone, 2006; Suarez &
Santos, 2010; Gallo et al., 2013), with only small clinal variations being present until the 22°S parallel (Bombin,
1976; Oliveira, 1996; Cartelle & Lessa, 1988; Carlini et al., 2004; Kerber et al., 2014). Specifically, this vast
territory that reaches the southern part of Sdo Paulo state includes all of the localities with FTPP as presented in
this paper, except for the projectile points recovered from Minas Gerais and Bahia states (see Figure 10).

The Brazilian assemblage shows high selectivity of raw materials. Ten pieces are made with silex (62.5%)
and four with quartz (25%, including the preform). Both of these stone types have numerous outcrops in many
areas of southern Brazil (Amaral, 1971; Stevaux et al., 1986; Wildner et al., 2006). Moreover, the quartz from
Orleans County used in specimens 342 and 257 is macroscopically identical to the raw material used by local
inhabitants to produce other types of projectile points during the Late Holocene (Carbonera & Loponte, 2015). It
is also interesting to note that basalt has not been identified within the known assemblage of FTPP available, and
with just one in chalcedony and one other in silicified sandstone. However, these last three raw materials were
commonly used in assemblages from the early, middle and late Holocene in southern Brazil to produce other
types of points (Dias, 2007b, 2012; Farias, 2005; Hilbert, 1994; Schmitz et al., 2009; Carbonera & Loponte,
2015). The preference for quartz in the manufacture of FTPP was suggested by Nami (2009) to reflect selection
due some symbolic or aesthetic component, despite that generally this rock do not have optimal flaking qualities
(Nami, 2009). On the other hand, the silex used in pieces CASF-1 (Irani River) and 48.98.L.181 (Jusante, Iguaz()
also has an excellent flaking quality. While we have not been able to check the quality of all of the silex used, it
is clear that two main types of stone for flaking were generally selected, one with high and the other with me-
dium quality. On the other hand, there is no evidence of stone coming from more southern regions, such as
Uruguay or the Argentinean pampas. The raw material used in FTPP from Uruguay is usually silicified limes-
tone from the Queguay or Mercedes Formation (Nami, 2013; Castifieira et al., 2011), while specimens coming
from Argentina’s Pampean plains are mostly dominated by orthoquartzite (Flegenheimer et al., 2013). It is
therefore notable that these rock types are not present in the Brazilian assemblage. Furthermore, in the Pampas
region it has been suggested that the selection of reddish rocks to produce these types of projectile points was
related to some type of symbolic meaning (Flegenheimer & Bayon, 2009). However, in the Brazilian assem-
blage reddish pieces are rare. However, it also remains the case that we are still far from knowing the natural
availability of the different colors of silex in this extensive region.

There is a growing literature discussing the morphotypes of FTPP (Borrero, 1983; Nami, 1989-90, 1998, 2000,
2001, 2003, 2007, 2010, 2011a, 2013, 2014a, 2014b; Suarez, 2004; Baeza & Femenias, 2005; Flegenheimer et
al., 2010, 2013; Castifieira et al., 2011) and the Brazilian assemblage clearly can contribute to this topic. This is
characterized by projectile points of medium size (75" percentile below 69 mm, see Table 1), with only two
larger pieces representing outliers in the distribution (see Figure 11). However, it is difficult to know whether
this restricted range in the distribution of sizes is related to the small sample size of artifacts available.

The highest degree of size variation is observed in blade lengths (CV = 57.8%), followed by the total width
(CV = 35.8%). Both of these dimensions and the total length are highly correlated with each other (see Table 2),
demonstrating an integrated system defined by design, function, and resharpening. However, whatever the
sources of variation may have been, they did not affect the stems in the same way, a situation that has been de-
scribed for projectile points in general (Flenniken & Raimond, 1986; Bettinger & Eerken, 1999). Indeed, the
documented CV is lowest in stem length (18.5%) and in stem width (15.4%) (see Table 1 and Figure 11), and
the ratio between these last two dimensions shows a value close to 1 (1.09 + 0.16). An identical result has been
reported for Uruguayan pieces, where this relationship is 0.9 = 0.11 (calculated based upon Castifieira et al.,
2011: p. 344). These results are consistent with the standardization of the design of fishtail stems, as proposed
by Baeza and Femenias (2005) for artifacts recovered in Uruguay.

The thickness of these projectiles also has been pointed out as the most standardized dimension directly related
to issues of function (Borrero, 1983), and the one less affected by the reactivation process (Nami, 1989-90, 2000).
Certainly, this is found to be one of the dimensions with the least variability in the Brazilian assemblage (CV =
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Figure 11. Dispersion of the main dimensional variables considered.
Symbol A = projectile point from Apiai. Symbol e = projectile point from
Bahia. Symbol @ = Ft-4, Rio Claro.

19.4%, see Table 1) as well as in the aforementioned Uruguayan collection (CV = 22.5%, based on Castifieira et
al., 2011: p. 344). Using a geometric morphometric study, these authors found that more elongated pieces are
thicker, and smaller ones are thinner. In fact, total length and thickness has a strong and significant correlation in
that collection (rs = 0.69; p = 0.001, estimates based on Castifieira et al., 2011: p. 344). But in the Brazilian as-
semblage, thickness seems to have no significant correlation with the other dimensions (see Table 2), although
smaller projectile points below 65 mm in total length presents an allometric vector suggesting an increase in
thickness with increasing length of the piece. However, this trend is not only non-significant, but also begins to
blur if larger specimens are incorporated (see Figure 12).

Finally, although the presence of fluting has been identified in a few pieces within the Brazilian assemblage, a
lack of good descriptions in the original literature makes it difficult to identify this feature in many cases.

After definition of the typical FTPP in Central and South America (Bird, 1969; Mayer-Oakes, 1963, 1986a,
1986b), progress in research has revealed significant morphometric variability, which increases along with the
reactivation process for projectile points (Nami, 1989-90, 1998, 2000; Flegenheimer et al., 2010; Castifieira et
al., 2011). Suérez (2002, 2004) has suggested that the original FTPP were large by design, with shoulders at or
near right angles (90° - 100°), and with the stems having concave sides and bases. Following this scheme, the
reactivation process results in multidirectional decreases in the measurements, with the blades becoming more
lanceolate and the shoulders rounded with resulting angles of 140° - 160°. The sides of the stem in turn become
straight or slightly concave. However, this model does not fit with two of the three larger examples presented
here (the pieces from Apiai and Jaguaruna 11) nor with some of the smaller ones (e.g., piece Ft-3) (see Figure
2). The first two projectile points mentioned are large pieces with lanceolate blades and rounded shoulders. The
third piece is a small one, with shoulders at right angles and a triangular blade. Furthermore, the preform col-
lected in Orleans County, which we consider to be a preform of a FTPP, was being developed in order to pro-
duce a medium-sized projectile point with rounded shoulders and a lanceolate blade, similar to piece 257 recov-
ered from the same area. Nami (2001, 2003) considered the manufacturing process, whether from big bifaces or
from flakes, to produce the same general design of projectile points, but with significant variability. Flegenhei-
mer et al. (2010) believes that there were two different original sizes, one consisting of small pieces of ~6 grams
and the other being large pieces over 25 grams. The preform labeled as 342 suggests the manufacture of a piece
from 10-16 grams, similar to the weight measurement of point 257 (12.55 grams), which supports the idea of the
existence of designs of various sizes, although not specifically within the weight ranges outlined above.

5. Concluding Remarks

This first step in the systematic study of FTPP from southern Brazil leaves us with the impression of an emerging
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Table 2. Correlation of values for the main metric variables considered in the present study.

Total length Total width Blade length Stem length Stem width
rs p rs p rs p rs p rs p
Total width 0.74 0.003
Blade length 0.96 0.0001 0.96 0.0001
Stem length 0.47 0.08 0.20 0.48 0.33 0.24
Stem width 0.51 0.06 0.51 0.06 0.46 0.1 0.42 0.11
Thickness 0.32 0.3 0.32 0.30 0.17 0.58 0.16 0.60 0.28 0.36

and increasing body of evidence regarding the records of these artifacts in the region. Although there are some
cases where these projectile points have been recovered within a secure stratigraphic context, there is still a lack
of reliable radiocarbon dates. Most of the findings were recovered from surface contexts, and in many cases they
were completely isolated from their original associations. However, a similar scenario (scarce and poorly docu-
mented findings) was already noted some decades ago during an earlier stage of the archaeology of Uruguay and
the Argentinean Pampas region (see, for example, the poor knowledge we had of these records as expressed in
Politis, 1986, 1991), and by now this situation has shown a remarkable improvement (Flegenheimer et al., 2013).
Correspondingly, there is little doubt that the assemblage analyzed here represents just a very small sample of
the FTPP that are curated but not yet recognized in local museums and university-housed collections from
southern Brazil. This conclusion is clearly supported by our own analysis of two unpublished collections (from
the UNOCHAPECO museum and Fevabe collection), where three new specimens were identified. In fact, from
the Museu Paranaense collection there are some other FTPP now under analysis, with the results due to be pub-
lished shortly (Parellada, pers. comm. 2014). New field research projects as well as the study of several unpub-
lished collections that still exist in southern Brazil will continue to increase the number of identified pieces, fur-
ther improving our knowledge of the spatial and chronological distribution of these early paleo-South American
artifacts. Also, we do not know yet how this early record is related to the early projectiles encompassed within
the so-called “Umb0 Tradition”. We hope this contribution becomes a starting point for analyzing these aspects
as well as chronological and contextual analysis of fishtail projectile points in Brazil.
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