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ABSTRACT

The collection of 192 sediment samplesin the sandy beaches of the Santa Catarina Island (SCI) and subsequent laboratory
analysesallowed to identify the main granulometric characteristics of the island's beach. According precedent criterion
of distinction on sectors, the coasts were characterized as: in the Northwest coast, oriented to the North bay, present
dominant texture of coarse sand, moderately sorted, approximately symmetric and mesokurtic; in the North coast, the
beaches within Jureré, Canasvieiras and Ingleses bays, present predominantly fine sand, well sorted, approximately
symmetric and mesokurtic; in the Northeast coast, the beaches oriented to Atlantic ocean, present dominant texture of
medium sand, well sorted, approximately symmetricand mesokurtic; in the Southeast coast, the beachesoriented to the
ocean present dominant texture of medium sand, moderately sorted, negative asymmetry and mesokurtic; in the South
coast, the beaches within the Pantano do Sul bay present dominant texture of fine sand, well sorted, approximately
symmetric and mesokurtic; the Southwest coast, oriented to the South bay, present dominant texture of coarse sand,
moderately sorted, approximately symmetric and mesokurtic. The beaches were arranged in four distinctive domains:
Eastern domain, of high wave energy, alloying of Northeast and Southeast coasts; Western domain, comprehending
protected beaches of the Northwest and Southwest coasts; Northern and Southern domain comprehending semi-protected
beaches of the North and South coasts, located around Canasvieiras/Jureré and Pantano do Sul bay, respectively. The
granulometric characteristics of the SCI beachesare conditioned mainly by hydrodynamic agentsassociated with beach
patternsand proximity of the source area.

Keywords: sediment; texturalfacies; hidrodynamics.

Setorizacdo baseada nastexturas das praias arenosasda llha de Santa
Catarina, SC, Brasil

RESUMO

A coleta de 192 amostras de sedimentos em praias arenosas da ilha de Santa Catarina (ISC) e as anéalises laboratoriais
subsequentes possibilitaram identificar as principais caracteristicas granulométricas das praias da ilha. Conforme o
critério prévio de distingao de setores pdde-se caracterizar que: a costa Noroeste, voltada para a baia Norte, apresentam
textura predominante areia grossa, moderadamente selecionada, aproximadamente simétrica e mesocurtica; na costa
Norte, as praiasnasenseadas de Jureré, Canasvieirase Ingleses apresentam textura dominante areia fina, bem selecionada,
aproximadamente simétrica e mesocurtica; na costa Nordeste, as praias voltadas para 0 oceano apresentam textura
predominante areia média, bem selecionada, aproximadamente simétrica e mesocurtica; na costa Sudeste, as praias
voltadaspara o oceano apresentam textura predominante areia média, moderadamente selecionada, assimetria negativa e
mesocdartica; na costa Sul, as praias da enseada do Pantano do Sul apresentam textura predominante areia fina, bem
selecionada, aproximadamente simétrica e mesocurtica e a costa Sudoeste, voltada para baia Sul, apresenta textura
predominante areia grossa, moderadamente selecionada, aproximadamente simétrica e mesocurtica. Puderam-se agrupar
estas praias em quatro dominios distintos: dominio Oriental, de alta energia de onda, abrangendo as costas Nordeste e
Sudeste; dominio Ocidental, compreendendo praias protegidas das costas Noroeste e Sudoeste; dominios Setentrional e
Meridional abrangendo praias dascostas Norte e Sul, semi-expostas da energia dasondas, situadas no entorno das enseadas
de Canasvieiras/Jureré e Pantano do Sul, respectivamente. As caracteristicas granulométricas das praias da 1SC séo
condicionadas principalmente pelosagentes hidrodindmicosassociadosao tipo de praia e a proximidade da &rea fonte.
Palavras-chave: sedimento; facies texturais; hidrodindmica.
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Introduction

Coastal regions around the world,
especially in countries with long coastlines, are
generally sectored based on their physiographic
characteristics, which are, on this scale,
conditioned by  tectonic-structural  and
oceanographic factors. Examples are cited in
Australia (Harry etal., 2002), Brazil (Muehe, 1998;
Dominguez, 2009; Klein e Short, 2016; Femandez
et al., 2019), and Mexico (Rivera-Arriaga e
Villalobos, 2001), among others.

Despite this regional sectorization, locally,

the most common coastal features - the beaches -
usually have great morphological and sedimentary
variability, such as the Santa Catarina island,
located in the Southern region of Brazil,
displaying, over a perimeter of 174.3 km, a
diversity of coastal ecosystems, highlighting the
117 sandy beaches, representing 50% of the
perimeter, besides dunes, lagoons, rocky coasts,
and mangroves.
The socioeconomic importance of such sandy
beaches, mainly as recreational areas, as well as
their high morphological and sedimentary
dynamics, has motivated several studies seeking a
better understanding, rational use, and/or
preservation of these environments. The first
characterization of sandy beaches of the Santa
Catarina island from the sedimentological point of
view were developed by Martins etal. (1970) and
Cruz (1998), describing the geomorphological
aspects of the island beaches and the near
mainland. Horn Filho et al. (1999, 2014a, 2014b)
conducted a morphosedimentary study of the
beaches, and Miot da Silva (2002) reported the
granulometric characteristics of the beaches and
their plan shape. More recently, Horn Filho et al.
(20144, 2014b) made a textural classification of
117 sandy beaches of the ISC and several studies
based on remote sensing techniques, numerical
modelling and spatial analysis, such as Bonetti et
al. (2018), Serafim et al. (2019) Silveira and
Bonetti (2019), Bonettiand Pereira(2020), Limaet
al. (2020). Finally, Heidrichetal. (2020) monitored
the annual granulometric variation in beaches
belonging to all coastal sectors of the ISC.

Thisrobustdatabase is a favorable scenario
for further investigations. Here, we present a
detailed granulometric characterization of the
sandy beacheson the Santa Catarina Island, taking
into account the pre-existing sectorization of the
coast, promoting the integrated knowledge of these
coastal systems.

Textural variations along the beach with
different orientations and degrees of exposure to
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waves provide valuable information on sandy
beaches' main processes, whose understanding is
fundamental for coastal management.

Materials and methods
Study Area

The Santa Catarina Island is in the Central
coast of the state of Santa Catarina (Diehl e Hom
Filho, 1996), between parallels of 27°22'45" and
27°50'10" south latitude and the meridians of
48°21'37" and 48°34'49" west longitude. The
island is entirely bordered by the south Atlantic
Ocean, separated from the mainland by the
Florianopolis bay, individualizes in the North and
South bays. Itis presentedas elongated towards the
northeast-southwest with a total area of 399 km?
(Figure 1).

It is characterized as a typical coastal
island (Suguio, 1992). Its main physiographic and
structural features are like those defined for the
continental region, enabling us to state that the
island and the near mainland were united when the
sea level was lower.

The climate in the Santa Catarina Island is
controlled by the action of the Maritime Polar and
Marine Tropical Atlantic masses, inserted in a
temperate climate region of the subsequent
category (Nimer, 1989). The normal atmospheric
circulation in the region is the domain of a semi-
fixed high-pressure system with winds from the
north/northeast, along with the local effect of the
sea breeze. Periodically, the system is disturbed by
the passage of cold fronts caused by the Mobile
Polar Anticyclone migration over the region, from
Southwestto Northeast (Trucollo, 1998; Mariotti e
Franco, 2001). Prevailing winds are from the
north/northeast, while south winds are more
intense.

The geology of Santa Catarina Island
consists of two main provinces: (1) the older
crystalline basement, represented by the geological
units of the Santa Catarina Shield and the Serra
Geral Formation; and (2) most recent sedimentary
deposits, represented by sediments of continental,
transitional, and marine origin (Caruso Jr., 1993).
The crystalline basement massifs present granites,
rhyolites, and diabases as dominant rocks.
Simultaneously, the sedimentary deposits are
characterized by formations generated in beach
marine, aeolian, lagoon, paludal, and colluvial
sedimentation environments. Moreover, in the
interface of crystalline hillslopes and coastal plain
are located slope deposits.
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Santa
Catarina ¢,

Figure 1. Location of Santa Catarinaisland in the Central coast of the state of Santa Catarina, Brazil.

The landscape is strongly marked by the
two main geomorphological domains: (1) Complex
Basement and (2) Recent Accumulations
(Herrmann e Rosa, 1991). The first comprises the
geomorphological unit of East Santa Catarina Belts
or Coastal Crystalline Belts (Monteiro, 1958), and
the second, the geomorphological unit Coastal
Plains. The East Santa Catarina Belts unit
constituting the highlands of the island is a
sequence of elevations arranged in a subparallel
direction, oriented toward the northeast -
southwest. Their altitudes range from 75 to 532 m,
with average valuesof 290 m. The Coastal Plains
unit, which represents the island's lowlands,
consists of a complex of continental-marine forms
derived from erosion and/or accumulation
(Bortoluzzi, 1987).

The drainage networkin the Santa Catarina
Island can be represented by four distinct sectors
corresponding to the East, West, North, and South
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sectors. In the East, rivers and streams are bom in
the basement, not directly reaching the ocean. The
West rivers flow directly into the North and South
bays, while those in the North and South sides are
also directed to the Atlantic Ocean. Theisland also
has a system of coastal lagoons, highlighting the
Conceicdo and Peri lagoons.

The analysis of data from anoceanographic
buoy anchored in deep waters of the Santa Catarina
Island, Aradjo et al. (2003) identified that
throughout the year prevail the swell from the
South with a period around 12 s and East seas with
a period of 8 s. During autumn and winter, the
ripples of the waves prevail over east waves; in the
summer, thereis abalance between themandin the
spring, east waves prevail. High wave energy
conditions generally come from south and
southeast swell with waves bigger than 4m in deep
water, which can be found in all seasons. Tides are
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of the micro tide type (< 2 m) with a semi-daily
regime and maximum amplitudes of 1.4 m to the
port of Florianépolis (DHN, 2020).

Procedures

Previous data on the beaches of the Santa
Catarina Island were initially compiled. Next, field
visits were made to all the 117 sandy beaches of the
island, and 192 beach sediment samples were
collected in the backshore sector (Figure 2), and
their geographical coordinateswere registered with
a GPS.

For the granulometric analysis of sandy
sediments, the sieving method was used based on
Wentworth's (1922) (mm unit) and Krumbein's
(1934) (D unit) granulometric scale, whose analysis
was performed according to ¥ @ ranges for higher
fidelity in the expression of different grain sizes.

The data obtained from granulometric
analyses were statistically treated using the
parameters of Folk e Ward (1957) (average grain
diameter, standard deviation, asymmetry, and
kurtosis) through the application of the software
PANCOM by Toldo Jr. e Medeiros (1986).

Results are presented considering the
coastline sectors of the Santa Catarina Island

proposed by Horn Filho et al. (1999). Under this
classification, the coastline of the island can be
subdivided into six coasts, called: (1) Northwest
coast, (2) North coast, (3) Northeast coast, (4)
Southeast coast, (5) South coast, and (6) Southwest
coast. This subdivision was based on geological
and geomorphological characteristics of the coast
and mainly on the distinguishing features of the
beaches.

Considering the 117 sandy beaches on the
Santa Catarina island indexed in this study, 30
beachesbelong to the Northwest coast, 21 beaches
to the North coast, eight beachesto the Northeast
coast, eight beaches to the Southeast coast, five
beachesto the South coast and 45 to the Southwest
coast. Clockwise, takingas a basis the Hercilio Luz
Bridge, the following sandy beaches are identified
on Santa Catarina Island (Table 1).

In the Northwest are mapped 30 sandy
beaches (1 to 30), and 34 sediment samples (1 to
34) were collected (Figure 3). The average width,
slope, and length are 7.36 m, 8.33°, and 297.3 m.
On this coastoutcrop, the crystalline massifs by the
North bay, besides colluvial, lagoon, and paludal
deposits.
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Figure 2. Geographic location of 192 sampling points along with the six geological-geomorphological coastal

sectors of the Santa Catarina Island.
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Table 1. Sandy beaches of the Santa Catarina Island.

(1) Arataca, (2) Namorados, (3) Séo Luiz, (4) Ponta do Recife, (5) Coral Leste, (6)
Lessa, (7) Goulart Sul, (8) Goulart Central, (9) Goulart Norte, (10) Saco Grande,
(11) Maria do Mar, (12) Cacupé Grande, (13) Prainha do Cacupé, (14) Ponta do
Cacupé, (15) Sossego, (16) Esperanca, (17) Nogueira, (18) Amores, (19) Lage, (20)
José da Benta, (21) Gauchos, (22) Comprida, (23) Igreja, (24) Santo Ant6nio de
Lisboa, (25) Sambaqui, (26) Condominio Sambaqui, (27) Ponta do Sambaqui, (28)

(31) Pontal de Dentro, (32) Pontal de Fora, (33) Daniela, (34) Vava, (35) Chico
Pinhdo, (36) Forte Sul, (37) Forte, (38) Dona Chica, (39) Jureré Intemacional, (40)
Jureré, (41) Croa, (42) Canajuré, (43) Morretes, (44) Francés, (45) Canasv ieiras,
(46) Cachoeira do Bom Jesus, (47) Ponta das Canas, (48) Prainha de Ponta das

(52) Santinho, (53) Mogambique, (54) Barra da Lagoa, (55) Prainha da Barra da

(60) Joaquina, (61) Campeche, (62) Morro das Pedras, (63) Peri Norte, (64) Peri

(68) Pantano do Sul, (69) Acores, (70) Soliddo, (71) Saquinho, (72) Naufragados

Coast Beach
Northwest
Tolg, (29) Raulino, (30) Rola
North
Canas, (49) Lagoinha, (50) Brava, (51) Ingleses
Northeast
Lagoa, (56) Galheta, (57) Mole, (58) Rendeiras, (59) Gravata
Southeast
Sul, (65) Armacéo, (66) Matadeiro, (67) Lagoinhado Leste
South
Southwest

(73) Defunto, (74) Caieiras da Barra do Sul, (75) Prainha da Caieira da Barra do
Sul, (76) Grande, (77) Ponta do Sinal, (78) Taperinha, (79) Tapera da Barra Sul,
(80) Sinh4, (81) Caiacangagu, (82) Fora, (83) Ponta, (84)PracinhadoRibeir&o, (85)
Marcelino, (86) Trés Patos, (87) Garapuvu, (88) Itaqui, (89) Doutor Ivo, (90)
Recanto, (91) Ascan, (92) Ribeirdo Sul, (93) Ribeirdo Norte, (94) Freguesia do
Ribeirdo, (95) Bambuzal, (96) Saco, (97) Croa da llha, (98) Prainha da Ilha, (99)
Flechas, (100) Garcia, (101) Pedra Grande, (102) Laranjeiras, (103) Tapera Sul,
(104) Tapera, (105) Albatroz, (106) Pelicano, (107) Vila Sul, (108) Vila Norte,
(109) Base Aérea, (110) Prainha da Caiacanga-Mirim, (111) Aeroporto, (112)
Curtume, (113) José Mendes, (114) late Clube, (115) Remo, (116) Scuna, (117)
Ponte

P

s

Figure 3:."Northwest co:elst: (A)aviewto thesotheasof Caé Grande beach, a protected bay beach; and

(B) Detail of the stratified, siliciclastic (quartz and feldspar) beach deposit, consisting of coarse sand.

The North coast is characterized by beach
ridges on the coastal plain beyond the formation of
sandy spits. The 21 beaches (31 to 51) oriented
predominantly towards the north have an average
width of 20.38 m and slope and length of 4.79° and
1.139 m, respectively (Figure 4). Forty sediment
samples were collected (35 to 75) on this coast.

On the Northeast coast, the eight beaches
(52 to 59) have an average width of 32.12 m, an
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average slope of 5.5°, and an average length of
2.313 m. Highlights of this sector are the
Conceicdo Lagoon, rocky promontories, and eolic,
marine and lagoon deposits. A total of 25 sediment
samples (76 to 100) were collected on the eight
beaches (Figure 5). Of these beaches, Rendeiras
beach, on the shore of the Concei¢do Lagoon, is
considered a beach representative of this coast,
although not constituting an environment exposed
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or semi-exposed to the ocean or a hydrodynamic length of 30.87 m, 7°,and 2.415 m, respectively. A

bay, respectively. total of 18 sediment samples (101 to 118) were
The Southeast coast presents rocky collected on this coast (Figure 6). The Peri lagoon

promontories of granite and rhyolite, besides beach is considered representative of this coast.

Quaternary marine and eolic deposits. The eight
beaches (60 to 67) have average width, slope, and

Fi%u_re 4. North coast: (A) a view to the Southwest of Daniela beach, a semi-cf)rotected bay beach; and (B)
detail of the stratified, siliciclastic (quartz) beach deposit, consisting of fine sand.

n '

Figure 5. Northeast coast: (Az aviewto the Southwest of Mogambique beach, an exposed beach; and (B) detail
of the stratified, siliciclastic (quartz) beach deposit, consisting of mediumsand.

Fi%u_re 6. Southeast coast: (A) a_view to the south of Campeche beach, an exposed oceanic beach; and (B)
detail of the stratified, siliciclastic (quartz) beach deposit, consisting of medium sand.
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Figure 7. South coast: (A) a view to the southwest of Pantano do Sul beach, a semi-exposed parabolic beach;
and (B) detail of the stratified, siliciclastic (quartz) beach deposit, consisting of fine sand.

Figure 8. Southwest coast: (A) a view to the northwest of Fora beach, a protected bay beach; and (B) detail of
the bio siliciclastic beach deposit, consisting of coarse sand.

On the South coast, the five beaches (68 to
72) (Figure 7) are wide (average 37.6 m), low slope
(average 4.6°),and havean average length of 1.180
m. A total of 13 sediment samples (119 to 131)
were collected on the five beaches of the South
coast.

On the Southwest coast, 45 beaches (73 to
117) were registered, presenting an average width
of 8.48m, an average slope of 7.35° and a mean
length of 267.6m, being usually undeveloped or
small beaches. The crystallinemassifsappear close
to the coast, in addition to the occurrence of
lagoonal and paludal (mangrove of the Tavares
river) deposits. Atotal of 61 sedimentsamples (132
to 192) were collected on the 45 beaches of the
Southwest coast (Figure 8).

Results
Coast to coast
Northwest coast

As for the mean grain diameter (Table 2,
columns A and B), 25 samples were classified as
coarse sand (CS); six samples as medium sand
(MS); two samples as fine sand (FS), and one
sample as very coarse sand (VCS). The values
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ranged from 0.00 @ (VCS), on the Santo Ant6nio
de Lisboa beach (point No. 24, sample No. 28) to
2.31 @ (FS) on the Rola beach (point No. 30,
sample No. 34). Theaverage value of the mean
grain diameter was 0.78 @ (CS) (Figure 9), taking
the Cacupé Grande beach as an example of this
coast.

As for the standard deviation (Table 2,
columns C and D), the valuesranged from 0.49 &
(WS), on the José da Benta beach (point No. 20,
sample No. 22) to 1.44 @ (PS), on the Goulart Sul
beach (point No. 7, sample No. 9). The average
value of the standard deviation was 0.84 @ (MS).
Of the total samples, 14 samples were classified as
moderately sorted (MS); 10 samples as moderately
well sorted (MWS), nine samples as poorly sorted
(PS), and one sample as well sorted (WS).

Concerning the asymmetry (Table 2,
columns E and F, the values ranged from -0.40
(VN) on the Esperanga beach (pointNo. 16, sample
No. 18) to 0.22 (P), on the Igreja beach (point No.
23, sample No. 27). Of the total samples, 15
samples were classified as approximately
symmetric (AS); 11 samples as negative (N), six
samples as positive (P), and two samples as very
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negative (VN).

As for the kurtosis (Table 2, columns G
and H), the values ranged from 0.75 (P), on the
Maria do Mar beach (point No. 11, sample No. 13)
to 2.03 (VP) on Amores beach (point No. 18,

were classified as mesokurtic (M); 13 samples as
platykurtic (P); three samples as leptokurtic (L),
and two samples as very leptokurtic (VL). These
average values corroborate the work of Heidrich
(2011).

sample No. 20). The average value of the kurtosis
was 0.97 (M). Of the total samples, 16 samples

Table 2. Granulometric data of 34 samples from 30 beaches on the Northwest coast of the Santa Catarina
Island.

NO. Beach (sample) 27° 48° A B C D E F G H
1 Arataca 3532,4" | 3346,8" | 040 | CS | 1.15 | PS | 026 | N |o0.77| P
2 Namorados 3509,1" | 3309,5" | 049 | CS | 0.65 | MWS | 0.14 | N |1.02]| ™M
3 S&o Luiz (1) 35'00,5" | 3254,3" | 015 | ¢S | 107 | Ps | 017 | N |o77| P
3 S&o Luiz (2) 34'59,5" | 3247,4" | 060 | cS | 094 | MS | 019 | P |096]| M
3 S&o Luiz (3) 3452,8” | 3241,9" | 048 | CS | 1.04 | PS | 0.07 | AS |0.92] ™
4 Ponta do Recife 34'18,1” | 32'19,2" | 083 | CS | 0.66 | MWS | 0.04 | N |1.10| ™M
5 Coral Leste 3413,0” | 3207,9" | 052 | CS | 0.56 | MWS | -0.00 | AS |0.76] P
6 Lessa 3419,5” | 3139,0" | 057 | ¢s | 120 | ps |-030| N |os83| p
7 Goulart Sul 3346,8” | 3115,6" | 1.45 | MS 015 | N |o083| p
8 Goulart Central 3338,4” | 3117,1" | 057 | €S | 097 | MS | 007 | AS |1.19] L
9 Goulart Norte 3340,2” | 3112,9" | 203 | FS | 1.17 | PS | 033 | VN |091]| ™
10 Saco Grande 33'37,1” | 3103,0" | 038 | ¢S | 091 | MS | 0.01 | AS |1.01] ™
11 Maria do Mar 3316,4” | 3047,7" | 005 | ¢S | 1.02 | PS | 0.10 | AS -
12 Cacupé Grande 3232,0” | 3127,1" | 082 | CS | 093 | MS | 020 | P |1.04] M
13 Prainhado Cacupé | 32'19,5” | 31'452" | 0.14 | CS | 093 | MS | 0.07 | AS [1.00| ™
14 Ponta do Cacupé 3215,2” | 3149,6" | 070 | ¢S | 058 | Mws | -0.01 | AS |0.92] ™
15 Sossego 32110,9” | 3143,6" | 1.35 | MS | 051 | MWS | 0.16 | P |1.10| M
16 Esperanga 31'55,5” 31'26,6" 0.60 (& 0.74 MS 1.19 L
17 Nogueira 3143,2” | 3123,9" | 090 | €S | 0.57 | MWS | 0.11 M
18 Amores 31'35,3” | 3130,3" | 132 | MS | 081 | MS | -0.25 | N
19 Lage 3128,2” | 3126,1" | 040 | CS | 060 | MWS | 028 | N |1.17] L
20 José daBenta 31'17,9” | 3120,4" | 0.43 | CS _ 0.10 | AS |0.97| M
21 Gatichos 3113,6” | 3117,0" | 057 | ¢S | 084 | MS | 0.06 | AS |0.77| P
22 Comprida (1) 3110,1” | 3101,2" | 066 | CS | 0.75 | MS | 0.06 | AS |o0.84| p
22 Comprida (2) 3057,4” | 3054,1" | 1.07 | MS | 071 | MS | 016 | P |097]| ™
22 Comprida (3) 3039,1” | 3104,2" | 0.70 | CS | 0.72 | MS | -0.05 | AS |0.93| ™M
23 lgreja 3025,9” | 3107,3" | 034 | Cs | 1.19 | PS ; 081] p
24 [santo Antonio delisboa | 30°20,2” | 31°19,8° | 0.00 | VCS | 09 | MS | 0.01 | AS [0.93| ™
25 Sambaqui 29'40,3” | 3131,1" | 086 | CS | 052 | MWS | 0.14 | N |o0.79] P
26 Condominio Sambaqui 29'24,0” 31'57,5" 0.48 (& 0.93 MS -0.26 N 0.81| P
27 Pontado Sambaqui | 29'19,4” | 3213,9" | 045 | CS | 1.04 | pS | 0.03 | AS |0.76] P
28 Told 29'07,3” | 32'16,3" | 1.28 | MS | 0.86 | MS | 0.06 | AS |1.51] VL
29 Raulino 28'32,2” | 32'00,3" | 1.80 | MS | 058 | Mws | 0.09 | As |o.81| p
30 Rola 28'17.3” | 31'51.8" _ 056 | MWS | 020 | N [0.92] ™

Legend fortables?2, 3,4, 5, 6 and 7: No. - Sequential number, 27° - South latitude, 48° - West longitude; A -
Average grain diameter (Mz) in @ ; B - Classification by average diameter: G (gravel); VCS (very coarse sand),
CS (coarse sand); MS (medium sand); FS (fine sand); VFS (very fine sand) C - Standard deviationin @; D -
Classification by degree of selection: VWS (very well sorted); WS (well sorted); MWS (moderately well
sorted); MS (moderately sorted); PS (poorly sorted); VPS (very poorly sorted), EPS (extremely poorly sorted);
E - Asymmetry; F - Classification by asymmetry: VN (very negative); N (negative): AS (approximately
symmetric): P (positive); VP (verypositive); G - Kurtosis; H - Classification by kurtosis: VP (very platykurtic);
P (platykurtic); M (mesokurtic); L (leptokurtic); VL (very leptokurtic); EL (extremely leptokurtic).
Highlighted in red and blue are the highest and lowest values, respectively.
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North Coast

As for the mean grain diameter (Table 3,
columns A and B), 41 samples (45 to 75) were
classified as fine sand (100%). The values ranged
from 2.08 @ (FS) on the Pontal de Dentro beach
(point No. 31, sample No. 1) to 2.69 @ (FS) on the
Chico Pinhdo beach (point No. 35, sample No. 44).
The average value of the mean grain diameter was
2.38 @ (FS) (Figure 10), taking the Daniela beach
as an example of this coast.

As for the standard deviation (Table 3,
columns C and D), the valuesranged from0.30 &
(VWS), on the Brava beach (point No. 20, sample
No. 3) to 0.50 3 (WS), on the Francés beach (point
No. 44, sample No. 55). The average value of the
standard deviation was 0.37 @ (WS). Of the total
samples, 28 samples were classified as well sorted
(WS) and 13 samples as very well sorted (VWS).

As for the asymmetry (Table 3, columns E
and F), the values ranged from -0.17 (N) on the

Vava beach (point No. 34, sample No. 43) to 0.24
(P), on the Brava beach (point No. 50, sample No.
70) and Ingleses beach (point No. 51, sample No.
72). Of the total samples, 29 samples were
classified as approximately symmetric (AS); eight
samples as negative (N), and four samples as
positive (P).

Asforthe kurtosis (Table 3, columns G and
H), the values ranged from 0.75 (P), on the Forte
beach (pointNo. 37, sample No.46) and Cachoeira
do Bom Jesus (pointNo.46, sample No. 61) to 1.35
(L), on the Morretes beach (point No. 43, sample
No.54). The average valueof the kurtosis was 0.97
(M). Of the total samples, 20 samples were
classified as platykurtic (P); 11 samples as
mesokurtic (M), and 10 samples as leptokurtic (L).

The results of this sector are in line with
those obtained by Silva et al. (2016) Silva
(2017) e Pereira (2018).
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Table 3. Granulometric data of 41 samples from 21 beaches on the North coast of the Santa Catarina island.

NO. Beach (sample) 27° 48° A B C D E F G H
31 Pontal de Dentro (1) | 27'19,1"] 32'33,2" H 041 | ws 007 | As [0.88] P
31 Pontal de Dentro (2) 2729,5" 3239,2" | 2.21 | FS | 037 | WS 0.03 | AS [1.20] L
31 Pontal de Dentro (3) 2730,7”| 32'450" | 2.58 | FS | 0.35 | VWS | 0.08 | AS [0.83] P
32 Pontal de Fora (1) 2723,8" 32'42,0" | 2.41 [ FS [ 039 | ws 0.01 | As [o.90[ P
32 Pontal de Fora (2) 3220,5] 27'09,3" | 2.61 | FS | 0.34 | VWS | 0.12 N_[0.86] P
33 Daniela (1) 2658,0] 3220,5" | 2.49 | FS | 0.36 | W5 0.03 | AS |0.83] P
33 Daniela 2) 3157,9] 32'07,9" | 2.48 | Fs | 037 | WS 005 | AS [0.86] P
33 Daniela (3) 26'40,0" 3129,2" | 2.42 | FS | 0.38 | WS 0.00 AS_|0.89] P
34 Vava 2633,97 3122,5" | 2.55 | Fs | 035 | vws |[EOEINN o s2] P
35 Chico Pinhao 26'28,2"] 31'20,2" |N2W6ON|ESH 0.35 | vws | -0.10 N_[120] L
36 Forte Sul 266,97 3110,6" | 2.44 | FS | 0.36 | WS 0.01 | AS _[085] p
37 Forte 26°00,4] 31°09,8” | 2.57 | FS | 032 [ VWS | 0.13 N [osE
38 Dona Chica 25'52,3" 3058,7" | 2.33 | FS [ 0.44 | ws 0.06 | As [0.94] M
39 Jureré Intemacional (1) | 25'54,7”| 3047,6" | 2.29 | FS | 0.40 | WS 0.03 AS_|1.09] M
39 Jureré Intemacional (2) | 26'10,77] 3003,4" | 2.38 | FS | 0.36 | WS 0.05 AS_[091] ™
40 Jureré (1) 26'14,8" 2926,1" | 2.26 | FS | 0.48 | ws 0.08 | As [1.22] L
40 Jureré (2) 26'13,8" 2858,1" | 2.29 | FS [ 0.42 | WS 001 | AS [1.10| ™
41 Croa 25'57,7”| 28'43,2" | 2.38 | FS | 0.45 | WS 0.12 N_[0.99] ™
42 Canajuré 25'42,7’| 2836,6" | 2.40 | Fs [ 039 | WS 0.00 | AS [0.91] M
43 Morretes 2539,3" 28334,0" | 2.26 | FS | 0.32 | VWS 0.05 | AS |[mss|hiy|
44 Francés 25'36,5" 2826,4" | 2.21 | FS_|JOSORIWSIN 015 | N_[1.20] L
45 Canasvieiras (1) 25'34,7” 28'16,3" 2.39 FS 0.32 VWS 0.18 P 0.78( P
45 Canasvieiras (2) 2536,07 2733,8" | 2.30 | FS | 0.38 | WS 0.07 AS_[1.10[ ™
45 Canasvieiras (3) 2533,87 26%59,7" | 2.52 | FS | 0.39 | WS 0.01 | AS |0.90] P
46 Cachoeira do Bom Jesus (1) 25'30,4”| 26'48,2" 2.36 FS 0.39 WS 0.00 AS [095]| M
46 Cachoeira do Bom Jesus (2) 25'13,8”" 26'03,6" 2.46 FS 0.38 WS -0.10 N 0.88( P
46 | cachoeira doBomJesus (3) | 24°50,2] 25°43,7” | 2.52 | Fs | 034 | vws | 0.08 | As |ONSINEE
47 Ponta das Canas (1) 24'08,17 2546,4" | 231 | FS | 039 | WS 0.04 AS_|1.05] M
47 Ponta das Canas (2) 23'42,0 26'00,6" | 2.49 | FS [ 0.38 | ws -0.13 N_Jo.89] P
48 Prainha de Ponta das Canas 23'33,17] 26'07,4" | 2.41 FS 0.39 WS -0.07 AS 1093 M
49 Lagoinha (1) 23'16,0 25'42,2" | 2.40 | Fs [ 037 | WS 0.03 AS [0.90] P
49 Lagoinha (2) 2319,0" 2527,9" | 2.47 | FS | 0.38 | WS 0.09 | AS |0.89] P
49 Lagoinha (3) 23718,17 25'13,8" | 2.41 | FS | 0.35 | VWS 0.08 AS_l0.84] P
50 Brava (1) 2334,3" 24'50,6" | 2.27 | FS [ 036 | Ws 0.04 As [1.23] L
50 Brava (2) 23'54,6" 24'48,2" | 2.29 | FS | 0.35 | VWS 0.08 AS [1.20] L
50 Brava (3) 24'16,3"| 24'40,0" | 2.33 | FS 093] M
51 Ingleses (1) 24'59,7"] 24'11,2" | 2.31 | FS 1.15] 1L
51 Ingleses (2) 2528,07 2359,1" | 2.42 | FS 087] P
51 Ingleses (3) 26'05,6" 2327,0" | 2.30 | FS | 0.36 | WS 0.08 AS [1T21| L
51 Ingleses (4) 2620,97 23'08,4" | 2.31 | FS [ 0.36 | ws 0.07 As [1.06] L
51 Ingleses (5) 26138,5" 22114,2" | 2.38 | FS | 0.35 | VWS 0.07 AS_|0.89] P
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Figure 10. Geographic location and texture of the 21 sandy beaches of the North coast.

Northeast coast
As for the mean grain diameter (Table 4,

Filho.,N., O., H., Gomes., M., C., V., Silva,, F., E.

columns A and B), 14 samples were classified as
fine sand (FS); nine samples as medium sand (MS)
and two samples as coarse sand (CS). The values
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ranged from 0.38 @ (VCS), on the Mogambique
beach (point No. 53, sample No. 79) to 2.90 @ (FS)
at the Barra da Lagoa beach (point No. 54, sample
No. 87). The average value of the mean grain
diameter was 1.98 @ (MS) (Figure 11), taking the
Mocambique beach (point No. 53, sample No. 84)
as an example of this coast.

As for the standard deviation (Table 4,

columns C and D), the valuesranged from 0.30 @
(VWS), at the Rendeiras beach (point No. 58,
sample No. 99) to 1.13 phi (PS), on the Gravata
beach (point No. 59, sampleNo. 100). Theaverage
value of the standard deviation was 0.47 @ (WS).
Of the total samples, nine samples were classified
as very well sorted (VWS); eight samples as well
sorted (WS); five samples as moderately well
sorted (MWS); two samples as moderately sorted
(MS) and one sample as poorly sorted (PS).

Table 4. Granulometric data of 25 samples from eight beaches on the Northeast coast of the Santa

Catarina island.

NO. Beach (sample) 27° 48° A B C D E F G H
52 Santinho (1) 27'05,2” [22'18,8" | 240 | FS | 0.34 | VWS | 0.06 | AS |0.85| P
52 Santinho (2) 27'26,9" [22'30,0"| 236 | FS | 0.35 [ VWS | 0.08 | AS |0.95[ M
52 Santinho (3) 27'45,0" [22'34,9"| 2.71 | FS | 0.31 [ VWS | -0.09 | AS [1.29] L
53 Mogambique (1) 28'47,9" [22'54,3" |IOSEHNGSI 0.65 | MWS 124 L
53 Mocambique (2) 28'57,1” [23'02,1"| 1.30 | MS | 0.69 | MWS | -0.05| AS [1.00| M
53 Mocambique (3) 29'16,0” [2335,0"| 1.74 | ms | 058 [ mMws | 0.15| N [o0.89[ P
53 Mocambique (4) 29'43,9"[2350,4"| 1.44 | MS_[ 078 [ MS | -011| N |0.76] P
53 Mocambigque (5) 30'50,3” [24'41,1"| 132 [ MS | 0.74 | MS | 0.10| N_[0.82] P
53 Mocambigque (6) 31'21,5” [25'01,6"| 1.79 [ MS | 050 | WS | 0.06 | AS [0.73] P
53 Mocambique (7) 31'45,7” [25'13,7" | 2.27 | Fs | 032 | vwsS | 0.05 | As |dasimin|
53 Mocambigque (8) 33'04,1" [25'45,3"| 239 | FS | 032 [ VWS [ 0.14 | P |0.80] P
54 Barra da Lagoa (1) 34'08,2" | 25'45,3" 037 | WS | 0.04 | AS [1.21] L
54 Barra da Lagoa (2) 34'26,0" [2526,7" | 2.49 | FS [ 042 [ WS [ -0.17| N [1.02[ M
54 Barra da Lagoa (3) 34'27,9"125'15,0"| 2.62 FS 0.37 WS -0.07 AS |0.94| M
55 | PrainhadaBarradalagoa | 34'26,8" [25'14,8" | 2.48 | FS | 0.38 | WS | -0.07 | AS |0.86] P
56 Galheta (1) 35'26,9" [2520,2" | 2.61 | FS_| 0.35 | VWS 0.88] P
56 Galheta (2) 35'30,0” [2529,3"| 258 | Fs | 032 [ vws | -0.18| N [077] P
56 Galheta (3) 35'35,5” [2536,3" | 2.40 | FS_ | 037 | WS | 0.02| AS [0.92| M
57 Mole (1) 35'56,5" |25'46,3" | 0.87 | CS | 0.39 | WS | 0.00 | AS |0.93| M
57 Mole (2) 36'03,8" [2554,1"[ 1.13 | ms [ 037 [ ws [-014] N [1.00] ™
57 Mole (3) 36'18,2" [26'03,6" | 1.37 | MS | 055 [MWS | 0.12 | P [1.07[ M
58 Rendeiras (1) 36'29,5” [26'30,5"| 1.32 | mMs [ 056 [ Mws | 010 | P [1.04[ M
58 Rendeiras (2) 36'33,1” [2659,4" | 2.55 | FS_| 0.35 | VWS | 0.25| N__[0.92] M
58 Rendeiras (3) 3620,8” [27'44.5" | 2.54 | FS - 0.16| N _ |0.75] P
59 Gravatd 36'49,7” [25'56,5" | 1.64 | MS 023 ~N_[ooEl

Filho.,N., O., H., Gomes., M., C., V., Silva,, F., E.
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Figure 11. Geographic location and granulometry of the eight sandy beaches of the Northeast coast.

As for the asymmetry (Table 4, columns E
and F), the values ranged from -0.27 (N) on the
Galheta beach (point No. 56, sample No. 91) to
0.31 (VP), on the Mogcambique beach (point No.
53, sampleNo. 79). Of the total samples, 11 were
classified as approximately symmetrical (AS); 10
samples as negative (N); three samples as positive
(P), and one sample as very positive (VP).

As for the kurtosis (Table 4, columns G
and H), the values ranged from 0.69 (P), on the
Gravata beach (point No. 59, sample No. 100) to
1.33 (L) on the Mogambique beach (point No. 53,
sample No. 85). The average value of the kurtosis
was 0.94 (M). Of the total samples, 11 samples
were classified as platykurtic (P); 10 samples as
mesokurtik (M), and four samples as leptokurtic
(L). These results are related to the literature (Miot

Filho.,N., O., H., Gomes., M., C., V., Silva,, F., E.

Da Silva et al., 2008; Heidrich, 2011).
Southeast coast

As for the mean grain diameter (Table 5,
columns A and B), seven sampleswere classified
as fine sand (FS); seven samplesas medium sand
(MS), and four samplesas coarse sand (CS). The
values ranged from 0.13 @ (CS), on the Armacéo
beach (point No. 65, sample No. 110) to 2.67 @
(FS) at the Matadeiro beach (point No. 66, sample
No. 115). The average value of the mean grain
diameter was 1.64 @ (MS) (Figure 12), taking the
Campeche beach (pointNo.61,sample No. 104) as
an example of this coast.
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Table 5. Granulometric data of 18 samples from eight beaches on the Southeast coast of the Santa Catarina

Island.
NO. Beach (sample) 27° 48° A B C D E F G H
60 Joaquina (1) 37'44,7” | 26'54,6" | 2.35 FS | 0.34 | VWS | 0.11 P [0.95] ™
60 Joaquina (2) 39'04,4” [ 28'02,0" [ 1.30 | w™s 0.64] VP
61 Campeche (1) 40'32,9" [ 2842,8"| 1.90 | MS | 0.48 | WS | -0.15 N [0.77] P
61 Campeche (2) 4120,6" | 2851,2" | 1.37 | MS | 0.68 | MWS | 0.01 | AS |0.89
62 Morro das Pedras (1) 4133,5" [ 28%56,3" | 2.50 FS m AS
62 Morro das Pedras (2) 4223,7"[2951,5"[ 0.31 | €S | 0.60 | MWS [ 0.18 P_[0.99] ™
62 Morro das Pedras (3) 43'00,8"[30'10,7"[ 0.67 | ¢cs | 0.63 [ mws | 0.13 P Jos9] P
63 Peri Norte 43'31,5” [3029,8"| 1.75 | MS | 050 | MS | -0.11 N |085| P
64 Peri Sul 44'17,0" [3058,1" | 1.61 | MS | 0.65 | MWS | -0.12 N [091] M
65 Armacio (1) 4325,4” [30'18,6" 0.58 | MWS | 0.07 | AS |1.17| L
65 Armacdo (2) 44'17,3"[3027,4"[ 022 | ms | 0.63 | Mmws | 0.11 P [1.09] ™
65 Armagio (3) 44'58,4"[3008,9"| 2.07 | ¢cs [ 074 | ~s_|CECHINNE 18
66 Matadeiro (1) 45'05,3" [ 30'03,5" | 2.56 | CS | 0.34 | VWS | 0.06 | AS ]0.79] P
66 Matadeiro (2) 45'17,2"[29'53,2"| 2.60 FS | 038 | WS | -0.12 N |0.95| Mm
66 Matadeiro (3) 4523,5" | 29'48,2" 0.35 | VWS | -0.08 | AS |1.07| M
67 Lagoinha do Leste (1) 46'09,2" [ 28'57,5"| 2.13 Fs | 048 | ws [ -0.29 N [1.09] ™
67 Lagoinhado Leste (2) 46’27,4” | 29'06,1" | 1.77 MS 0.52 MWS | -0.12 N 0.80| P
67 Lagoinha do Leste (3) 46'32,3" [29'156" | 1.63 | MS | 0.62 | MWS | -0.10 N_ [0.89] P

As for the standard deviation (Table 5,
columns C and D), the valuesranged from0.32 @
(VWS), at the Morro das Pedras beach (point No.
62, sample No. 105) to 0.92 @ (MS), on the
Joaquina beach (point No. 60, sample No. 102).
The average value of the standard deviation was
0.54 @ (MWS). Of the total samples, eight samples
were classified as moderately well sorted (WS);
four samples as very well sorted (VWS); three
samples as moderately sorted (MS), and three
samples aswellsorted (WS).

As for the asymmetry (Table 5, columns E
and F), the values ranged from -0.36 (VN) on the
Armacdo beach (point No. 65, sample No. 112) to
0.40 (VP) on the Joaquina beach (point No. 60,
sample No. 102). Of the total samples, seven were
classified as negative (N); five samples as
approximately symmetric (AS); four samples as
positive (P); one sample as very positive (VP), and
onesample asvery negative (VN).

As for the kurtosis (Table 5, columns G
and H), the values ranged from 0.73 (P), on the

Filho.,N., O., H., Gomes., M., C., V., Silva,, F., E.

Morro das Pedras beach (point No. 62, sample No.
105) to 1.18 (L) on the Armacéo beach (point No.
65, sample No. 112). The average value of the
kurtosis was 0.94 (M). Of the total samples, eight
samples were classified as platykurtic (P); seven
samples as mesokurtik (M); two samples as
leptokurtic (L), and one sample as very platykurtic
(VP). These average values corroborate the work
of Broggio (2015), Ferreira (2019) e Gomes
(2020).

South coast

As for the mean grain diameter (Table 6,
columns A and B), all 13 samples were classified
as fine sand (FS). The values ranged from2.12 @
(FS), on the Saquinho beach (point No. 71, sample
No.128)t02.89d (FS) atthe Pantano do Sul beach
(point No. 68, sample No. 119). The average value
of the mean grain diameter was 2.39 @ (FS) (Figure
13), taking the Pantano do Sul beach (point No. 68,
sample No. 119) as an example of this coast.
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Figure 12. Geographic location and granulometry of the eight sandy beaches of the Southeast coast.

Table 6. Granulometric data of 13 samples from five beaches on the South coast of the Santa Catarina

island.
NO. Beach (sample) 27° 48° A B C D E F G H
68 PantanodoSul (1) | 46'46,8"] 30'29,2" 052 | mws [ 006 [ As [0.95] ™
68 PantanodoSul (2) | 46'49,3"| 3047,7"| 2.38 | FS | 036 | _wS |noi00n|RuASH OV
68 PantanodoSul (3)  [46'53,1"[31'11,9"| 225 [ FS | 032 | VWS | 0.04 | As [1.34] L
69 Acores (1) 46'55,1"3117,4"| 2.20 | FS | 038 | WS | -0.06 | AS [1.13] L
69 Agores (2) 47'05,07[ 3130,1"| 2.25 | FS | 031 | VWS | 0.04 | As |mSzmoN|
69 Acores (3) 47'19,1"[3145,7" 223 | FS [ 033 [ vws [-003] As [135] L
70 Solidao (1) 47131,5"[3155,7"[ 218 | FS | 043 | ws [-004| AS [101] ™M
70 Solidao (2) 47'35,6”[31'59,5"| 237 [ FS [ 042 | ws [ -005]| AS [0.93[ M
70 Solid3o (3) 47'43,0"[ 320487 2.40 | _FS | 0.40 | WS | -0.03 [ AS [0.93| M
71 Saquinho 48'11,0"| 32'06,9" 0.07 | AS [1.02] ™M
72 Naufragados (1) 50'06,8”| 33'35,8" 2.68 | FS | 0.33 | VWS | -0.13 N |1.27] L
72 Naufragados (2) 49'57,97[3354,6"| 248 | FS | 0.32 | VWS | 0.03 | AS |[093| M
72 Naufragados (3) 49'59,3"3345,7"| 2.64 | 5 | INNEEEENN 052 v

As for the standard deviation (Table 6,
columns C and D), the valuesranged from0.31 @
(VWS), at the Agores beach (point No. 69, sample
No. 123) and Naufragados beach (point No. 72,
sample No. 131) to 0.54 @ (MWS), on the
Saquinho beach (point No. 71, sample No. 128).
The average value of the standard deviation was
0.38 @ (WS). Of the total samples, six samples
were classified as very well sorted (VWS); five
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samples as well sorted (WS), and two samples as
moderately sorted (MS).

As for the asymmetry (Table 6, columns E
and F), the values ranged from -0.28 (N) on the
Naufragados beach (pointNo. 72, sample No. 131)
t0 0.09 (AS) on the Pantanodo Sul beach (point No.
68, sample No. 120). Of the total samples, 11
samples were classified as approximately
symmetrical (AS) and two samplesas negative (N).
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As for the kurtosis (Table 6, columns G
and H), the values ranged from 0.91 (M), on the
Pantano do Sul beach (point No. 68, sample No.
120) to 1.37 (L) onthe Agores beach (point No. 69,
sample No. 123). The average value of the kurtosis

was 0.97 (M). Of the total samples, eight samples
were classifiedas mesokurtik (M) and five samples
as leptokurtic (L). These average values
corroborate the work of Broggio (2015), Ferreira
(2019) e Gomes (2020).
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Figure 13. Geographic location and granulometry of the five sandy beaches of the South coast.

Southwest coast

As for the mean grain diameter (Table 7,
columns A and B), the valuesranged from0.01 @
(CS) on the Laranjeiras beach (point No. 102,
sample No. 167) to 2.63 @ (FS) at the Taperinha
beach (point No. 78, sample No. 137). The average
value of the mean grain diameter was 0.96 @ (CS),
taking the Fora beach (point No. 82, sample No.
142) as an example of this coast (Figure 14). Of the
total samples, 37 samples were classified as coarse
sand (CS); 16 samples as medium sand (MS), and
eight samples as fine sand (FS),

As for the standard deviation (Table 7,
columns C and D), the valuesranged from 0.36 @
(WS), at the Taperinhabeach (point No. 78, sample
No.137)to 1.61@ (PS), on the Pedra Grande beach
(point No. 101, sample No. 166). The average
value of the standard deviationwas 0.94 @ (MS).
Of the total samples, 26 samples were classified as
poorly sorted (PS); 15 samples as moderately
sorted (MS); 15 samples as moderately well sorted
(MWS) and five samples as well sorted (WS).
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As for the asymmetry (Table 7, columns E
and F), the values ranged from-0.72 (VN) on the
Scuna beach (point No. 116, sample No. 191) to
0.51 (VP) on the Croa da Ilha beach (point No. 97,
sample No. 162). Of the total samples, 20 samples
were classified as approximately symmetric (AS);
17 samples as negative (N); 12 samples as positive
(P); 10 samples as very negative (VN), and two
samples as very positive (VP).

As for the kurtosis (Table 7, columns G
and H), the values ranged from 0.62 (\VP), on the
Caieira da Barra do Sul beach (point No. 74,
sample No. 133) to 1.74 (VL) on the Airport beach
(point No. 111, sample No. 182). The average
value of the kurtosis was 1.01 (M). Of the total
samples, 21 sampleswere classified as platykurtic
(P); 21 samples as mesokurtic (M); 10 samples as
leptokurtic kurtosis (L); five samples as very
leptokurtic (VL), and four samples as very
platykurtic (VP). These results are related to the
literature Theisges (2018) e Heidrich (2011).
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Table 7. Granulometric data of 61 samples from 45 be

acheson the South coast of the Santa Catarina Island.
A

NO. Beach (sample) 27° 48° B C D E F G H
73 Defunto 48'52,2"[33'35,1"] 0.05 | cs | 1.05 | Ps | 0.18 P [1.22] L
75 Prainha da Caieira 48'35,2"(33'34,3"| 2.53 FS 0.46 WS -0.16 N 1.04] M
76 Grande 48'19,6” [33'43,2"| 1.81 | MS | 1.00 | MS | 0.07 | AS |0.67| VP
77 Ponta do Sinal 48'07,6" | 3356,6"| 2.40 | FS | 0.43 | WS | 0.05 | AS |0.98] M
79 Tapera daBarra Sul 47'04,6"| 33'56,6"| 2.14 FS 0.63 MWS | -0.16 N 0.82 P
30 Sinha 46'54,2” [34'14,4" 099 | CS | 1.33 | PS | -0.21 N_[0.90] P
81 Caiacangacu 46'17,6” [3422,5"| 048 | CS | 0.81 | MS | -0.33 | VN [1.09] ™
82 Fora (1) 46'01,1"[3423,7"] 0.12 | CS | 0.77 | MS | -0.18 N _[0.83] P
82 Fora (2) 45'55,1” [34'01,1" 040 | CS | 1.46 | PS | 0.00 | AS |0.79] P
82 Fora (3) 45'49,0” [34'44,7"] 119 [ ms [ 0.88 [ ms [ -0.19 N [1.58] vL
83 Ponta (1) 45'39,2"[34'38,5"] 0.90 | cs | 0.66 | Mws | 0.14 P |0.96] m
83 Ponta (2) 4536,6” | 34'21,8"| 0.64 | CS | 0.58 | MWS | -0.12 N_ [T12] L
83 Ponta (3) 4533,6” [34'16,6"| 2.61 | FS | 0.59 | MWS| -0.39 | VN [1.62] VL
83 Ponta (4) 45'31,1” [34'10,0"] 026 | ¢S | 096 | ms | 0.04 | As |o.78] P
84 Pracinha do Ribeirdo 45'19,4"[33'59,2"| 0.21 | CS | 0.57 | MWS | -0.13 N_ [1.09] ™
85 Marcelino 45'06,8” [33'38,1"| 045 | cs | 0.81 | ms | -0.17 N [o0.87] P
86 Trés Patos 44'58,8"[33'32,4" 091 | CS | 0.61 | MWS | -0.24 N_[0.98] ™
87 Garapuvu 4429,8”[33'30,0"| 1.64 | MS | 0.49 | WS | 0.18 P 092 ™
88 ltaqui 4424,5"[3327,9"] 052 [ ¢cs [ 094 | ms [ -0.19 N [o75] P
89 Doutor Ivo 44'10,1"[33'39,4"| 0.66 | CS | 0.62 | MWS | -0.21 N [1.17] L
90 Recanto 43'51,2”[3342,9" 044 | CS [ 079 | MS | -0.28 N _ [143] L
91 Ascan 4339,4"[3347,4"[ 015 | ¢cs | 075 [ ms | 002 [ as [os87] P
92 Ribeirgo Sul 43'24,8"[33'46,7"| 055 | CS | 0.48 | WS | -0.03 | AS [1.03] M
93 Ribeirao Norte 43'07,3"[33'49,6"| 0.33 | CS | 0.65 | MWS | -0.10 0.88] P
94 Freguesiado Ribeirdo | 42'57,2"|33'45,7"[ 022 | ¢cs [ 0.68 [ mws]| -0.01 | As [0.97] ™
95 Bambuzal 4239.9”[3335.6"| 149 | MS | 0.84 | MS | 0.03 | AS [0.95] M
96 Saco (1) 41'51,4”[33'09,1"] 0.85 [ ¢s [ 143 | ps | -0.16 N [o.66] vp
96 Saco (2) 4138,6"[3300,6"] 1.33 | MS | 1.28 | PS | -0.28 N _[0.96] M
97 Croadallha 41'47,5"[33'3,9"| 0.95 | CS | 1.44 | PS |NOSEN[IIVPI 1.10] ™
98 Prainhadallha 41'39,2"(33'53,4"| 078 | ¢S | 1.48 | Ps | -0.03| As [0.64] vP
99 Flechas 4136,4"|33'54,6"| 0.11 | CS | 154 | PS | 0.14 P_[0.75] P
100 Garcia 4132,7” [3358,7"| 0.42 | CS | 1.15 | PS | -0.23 N_[0.77] P
101 Pedra Grande 4130,6” | 34'01,0"| 0.18 | CS 0.18 P Josi] P
102 Laranjeiras 41728,3"[34'00,9" 0.95 | MS | 0.01 | AS |0.87] P
103 TaperaSul 41'24,8"33'56,7"| 051 | ¢S | 1.20 | PS | -0.02| As [1.06] M
104 Tapera (1) 41721,7"[33'59,0"| 0.47 | CS | 1.02 | PS | 0.18 P _[110] ™
104 Tapera (2) 41'16,5"[34'04,8"] 1.04 | MS | 0.76 | MS | 034 | VP |1.45] L
104 Tapera (3) 41'14,0”[34'11,0"] 0.09 | cs | 1.03 | PS | 0.19 P [1.00] ™
105 Albatroz 41'04,6"[34'17,4"] 033 | CS | 0.95 | MS | 0.03 | AS |0.83] P
106 Pelicano 40'56,3"[34'11,3"] 044 | cS | 1.18 | PS | 0.26 P l082] P
107 Vila Sul 40'54,3"[34'09,2"[ 0.18 [ ¢cs | 130 [ ps [ 0.12 P los4] P
108 Vila Norte 40'53,0” [34'08,7"| 030 | CS | 0.88 | MS | -0.20 N_[0.97] ™
109 Base Aérea (1) 40'42,0"[33'59,5"| 036 | CS | 1.11 | PS | 0.01 | AS [0.90] P
109 Base Aérea (2) 40'42,9"[33'58,8"] 1.84 | Ms | 0.68 | mws | -0.07 | As [o0.86] P
109 Base Aérea (3) 40'32,1"[34'03,6"] 1.21 | MS | 0.61 | MWS| 0.14 P [1.68] VL
109 Base Aérea (4) 40'28,5” [34'10,7"] 028 [ ¢cs [ 0.89 | ms | 0.03] As Jo.87] P
110 | Prainha da Caiacanga-Mirim | 40'22,8"[34'11,3"| 1.94 | MS | 0.53 | MWS| -0.05 | AS [1.21] L
111 Aeroporto (1) 401,77 |34'07,3"| 1.69 | MS | 136 | PS | 056 | VN [1.02| M
111 Aeroporto (2) 40'10,6” [33'57,4" [ 1.88 | MS [ 0.66 | Mws [ -0.19 [ N (74| V|
111 Aeroporto (3) 40'04,4"[33'50,7"| 0.12 | CS | 1.38 | PS | 0.22 P |0.69] P
111 Aeroporto (4) 39'56,2” [33'45,8"| 1.53 | MS | 1.18 | PS | -0.36 | VN [1.12] L
111 Aeroporto (5) 39'42,7”|3340,2"[ 122 [ ms [ 155 [ ps | -034] wN |o.77] P
111 Aeroporto (6) 3936,2"[3339,3"[ 130 | MS | 1.06 | PS | 031 | VN |1.41] L
112 Curtume 36'49,4” | 32'37,8"| 0.69 | CS | 0.68 | MWS | 0.13 P _[0.95] ™M
113 José Mendes 36'46,6"[32'48,3"| 0.65 | ¢S | 111 | Ps | 0.01] As [0.92] ™m
114 late Clube 36'23,4"[3254,5"| 1.09 | MS | 134 | PS | 034 | VN [0.92] ™
115 Remo 35'44,1” | 3337,2"[ 220 | FS [ 1.01 | PS | 053 | VN [1.61] VL
116 Scuna 35'37,4" | 3344,2"| 2.57 | FS | 1.00 | PS 1.44 L
117 Ponte 35735,1” [33'44,3"| 135 | MS | 0.60 | MWS | 0.07 | AS [1.19] L
The coasts moderately well sorted (MWS) class; 36 samples

Considering the standard deviation, of a
total of 192 samples collected, 50 samples belong
to the well-sorted (WS) class; 40 samples to the
very well sorted (VWS) class. The average value
of the standard deviation considering 192 samples
was 0.58 @ (MWS). The very poorly sorted (VPS)
and extremely poorly sorted (EPS) classes were not
mapped on the Santa Catarinalsland. Of a total of
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to the poorly sorted (PS) class; 34 samples to the
moderately sorted (MS) class and 32 samples to the

95 samples collected on the NW and SW coasts,
facing the Florianopolis bay, 35 samples belong to
the poorly sorted (PS) class; 29 samples to the
moderately sorted (MS) class, 25 samples to the
moderately well sorted (MWS) class and six
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samples to the well-sorted (WS) class. The average
value was 0.89 @ (MS). Of a total of 43 samples
collected on the NE and SE coasts, facing the
Atlantic Ocean, 13 samples belongto the very well-
sorted class (VWS); 13 samples to the moderately
well sorted (MWS) class; 11 samples to the well-
sorted (WS) class, five samples to the moderately
sorted (MS) class and one sample to the poorly
sorted (PS) class. The average value was 0.50 @
(WS). Of a total of 54 samples collected on the N
and S coasts, facing the Canasvieiras/Jureré and
Pantano do Sulbays, 33 samples belongto the well-
sorted class (WS), 19 samples to the very well
sorted (VWS) class, and two samples to the
moderately well sorted (MWS) class. The average
value was 0.37 @ (VWS). The very poorly sorted
(VPS) and extremely poorly sorted (EPS) classes
were not mapped on the Santa Catarina Island.

Concerning the asymmetry, of a total of
192 samples collected, 91 samples belong to the
approximately symmetrical (AS) class; 55 samples
to the negative (N) class; 29 samples to the positive
(P) class; 13 samples to the very negative (VN)
class and four samples to the very positive (VP)
class. Of a total of 95 samples collected on the NW
and SW coasts, facing the Florianopolis bay, 35
samples belong to the approximately symmetrical
(AS) class; 28 samples to the negative (N) class, 18
samples to the positive (P) class and two samples
to the very positive (VP) class. Of a total of 43
samples collected on the NE and SE coasts, facing
the Atlantic Ocean, 17 samples belong to the
negative (N) class; 16 samples to the
approximately symmetrical (AS) class; seven
samplesto the positive (P) class, two samples to the
very positive (VP) classand one sample to the very
negative (VN) class. Of a total of 54 samples
collected on the N and S coasts, facing the
Canasvieiras/Jureré and Pantano do Sul bays, 40
samples belong to the approximately symmetrical
(AS) class, ten samples to the negative (N) class,
and four samplesto the positive (P) class.

About the kurtosis, of a total of 192
samples collected, 73 samples belong to the
platykurtic (P) class; 73 samples to the mesokurtic
(M) class; 34 samples to the leptokurtic (L) class;
seven samples to the very leptokurtic (VL) class
and five samples to the very platykurtic (VVP) class.
The average value of the kurtosis considering 192
samples was 0.96 (M). The extremely leptokurtic
(EL) class was not mapped on the Santa Catarina
island. Of a total of 95 samples collected on the
Campeche, Morro das Pedras, Peri Norte,
Armacéo, Matadeiro, and Lagoinha do Leste, on
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NW and SW coasts, facing the Florianopolis bay,
37 samples belong to the mesokurtic (M) class; 34
samples to the platykurtic (P) class, 13 samples to
the leptokurtic (L) class, seven samples to the very
leptokurtic (VL) class, and four samplesto the very
platykurtic (VP) class. The average value was 0.99
(M). Of atotal of 43 samples collected on the NE
and SE coasts, facing the Atlantic Ocean, 19
samples belong to the platykurtic (P) class; 17
samplesto the mesokurtic (M) class; six samplesto
the leptokurtic (L) class and one sample to the very
platykurtic (VP) class. The average value was 0.93
(M). Of atotal of 54 samples collected onthe N and
S coasts, facing the Canasvieiras/Jureré and
Pantano do Sul bays, 20 samples belongto the
platykurtic (P) class, 19 samples to the mesokurtic
(M) class, and 15 samples to the leptokurtic (L)
class. The average value was 0.97 (M).

In short, the 117 beaches of the Santa
Catarina island present the predominance of fine
sand (FS), well-sorted (WS), approximately
symmetrical (AS), platykurtic (P), and mesokurtic
(M). The analysis of the main granulometric
characteristics allowed the grouping of the six
coasts into four distinct domains (Figure 15): (1)
Eastern domain, of high wave energy, typical of
Northeast and Southeast coasts; (2) Westem
domain, enclosing beaches protected from the
wave energy, typical of Northwest and Southwest
coasts; (3) Northern and Southern domains,
enclosing beaches of the North and South coasts,
semi-exposed to wave energy, situated in the
vicinity of the Canasvieiras/Jureré and Pantano do
Sul bays, respectively.

The (1) Eastern domain represents the 16
beachesfacing the Atlantic Ocean, highlighted by
sediment supply to a well-developed coastal plain,
represented by sediments of continental and
transitional origin. These sediments were and are
being deposited among rocky massifs and isolated
nucleus of the crystalline basement. This domain
has granulometric heterogeneity, with a
predominance of medium sand (fine to coarse
sand), in addition to variable slope, width, and
length. Well-sorted to moderately sorted,
approximately symmetrical to negative and
mesokurtic sediments are predominant. Lagoon
beachesonthe shoresofthe Conceigdo Lagoon and
Peri Lagoon are also present. The beaches that
stand out in this domain are Santinho,
Mogambique, Barra da Lagoa, Galheta, Mole and
Rendeiras, on the Northeast coast, and Joaquina,
the Southeast coast.
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Figure 14. Geographic location and granulometry of the 45 sandy beaches of the Southwest coast.

The (2) Western domain represents the 75
beaches facing the Floriandpolis bay on a rocky
coastthatborders the waters of the North and South
bays, whose oceanographic agents (waves and
currents) are typical of low-energy environments.
This stretch is also characterized by beach marine
deposits, narrow, adjacent at the rear, of the
hillslopes with stretches quite deforested by the
mangroves, also very changed. This domain
presents a predominance of coarse sand, steep
slopes, and small dimensions (width and length).
Moderately sorted, approximately symmetrical,
and mesokurtic sediments are predominant. The
number of beaches (75 beaches) is higher when
compared to other areas, although its dimensions
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are smaller. The main beaches that stand out in this
domain are S&o Luiz, Cacupé Grande, Comprida,
Santo Antbnio de Lisboa and Sambaqui, on the
Northwest coast, and Caieiras da Barra do Sul,
Fora, Ponta, Ribeirdo Sul, Ribeirdo Norte, and
Tapera, on the Southwest coast.

The (3) Northern and Southern domains
represent two areas of transition between oceanic
and protected beaches. These transitional stretches,
one located north of the Santa Catarina island,
facing the bays of Jureré, Canasvieiras, and
Ingleses, atthe mouth ofthe Northbay, andanother
in the south of the island, facing the bay of Pantano
do Sul and its vicinity, at the mouth of the South
bay, represent semi-exposed beaches. The beaches
of the North coast are exposed to wave action from
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the north and northeast quadrants, while in the
South coastthere isa predominance of wave action
from the south and southeast quadrants. Localized
stretches of these domains are subject to high wave
energy. The beaches stand out for presenting a
granulometric uniformity, with a predominance of
fine sand and, therefore, a low slope. Predominant

mesokurtic to platykurtic. The main beaches that
stand out in these domains are Daniela, Forte,
Jureré Internacional, Jureré, Canasvieiras,
Cachoeira do Bom Jesus, Ponta das Canas,
Lagoinha, Brava and Ingleses, on the North coast,

and Pantano do Sul, Acores, Soliddo, and
Naufragados, on the South coast.

sediments are well to very well sorted,
approximately symmetrical, ranging from
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Figure 15. Coastal domains of the Santa Catarina Island based on granulometric parameters.

Conclusion

The collection of 192 samples of sediments
along 88km of sandy beaches of the Santa Catarina
Island and subsequent laboratory analysis enabled
identifying the major granulometric characteristics
of the beach sands of the island.

According to the previous criterion of
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distinction of sectors, in the 30 beaches of the
Northwest coast predominates coarse sand,
moderately sorted, approximately symmetric and
mesokurtic. On the North coast the 21 beaches
present dominant fine sand, well-sorted,
approximately symmetric and mesokurtic. On the
Northeast coast, the dominant textural facies of the
eight beaches are medium sand, well-sorted,
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approximately symmetric, and mesokurtic. On the
Southeast coast, in the eight beaches facies
predominates medium sand, well-sorted, negative
asymmetry, and mesokurtic. On the South coast,
the dominant textural facies of the five beaches, is
fine sand, well-sorted, approximately symmetric,
and mesokurtic. The 45 beaches present dominant
coarse sand, moderately sorted, approximately
symmetric, and mesokurtic on the Southwest coast.

The granulometric characteristics of the
beaches on the Santa Catarina Island are
conditioned mainly by the action of hydrodynamic
agents associated with the type, orientation, and
location of the beach and source area.
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