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ABSTRACT

The richness and abundance of representatives of Arctiini (Lepidoptera: Erebidae: Arctiinae) was studied
considering 88 representative points of savanna in the Alter do Chdo Environmental Protection Area
(APA), in the municipality of Santarém, state of Para, Brazil. Moths were sampled monthly from December
2014 to December 2016 (except May 2015), with a light trap, Pennsylvania model, during a new moon
night from 6:00 p.m. to 6:00 a.m. the following day. Abundance (N), richness (S) and diversity index
(H"), Shannon uniformity (J') index and Berger-Parker (BP) dominance were analyzed. Wealth estimators
“Chao” (1st and 2nd order), “Jackknife” (1st and 2nd order) and “Bootstrap” were also used. A total of
1,375 specimens (N) belonging to 122 species (S) were captured. Idalus multicolor (Rothschild, 1909) and
Pheia lateralis Klages, 1906 appear as new records for the Brazilian Amazon. The values for the analyzed
parameters were H'=3.25,)'=0.67 and BP = 0.33. The estimators and “Bootstrap” (140) and “Jackknife 2nd
order” (180) measured that between 14% and 33% of species can still be found, respectively, as shown
by the species accumulation curve. The results of this study indicate changes in the faunal composition
with an equivalent distribution of species between the Ctenuchina and Phaegopterina subtribes, quite
different from anthropized and forested areas that present a predominance of Phaegopterina. In
this way, the conservation of savanna fragments present in the APA Alter do Chdo contributes to the
maintenance of the local fauna and expands the knowledge of Arctiini in the Amazon.
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RESUMO

Arigueza e a abundancia dos representantes de Arctiini (Lepidoptera: Erebidae: Arctiinae) foi estudada
considerando 88 pontos representativos de savana na Area de Protecdo Ambiental Alter do Chdo (APA),
em Santarém - Para, Brasil. As mariposas foram amostradas, mensalmente, de dezembro de 2014 a
dezembro de 2016 (exceto maio de 2015), com armadilha luminosa, modelo Pensilvania, durante uma
noite de lua nova das 18:00 as 6:00 do dia seguinte. Foram analisadas a abundancia (N), a riqueza
(S) e os indices de diversidade (H'), uniformidade (J) de Shannon e a dominancia de Berger-Parker
(BP). Também foram empregados os estimadores de riqueza “Chao” (1 e 22 ordem), “Jackknife” (12
e 22 ordem) e “Bootstrap”. Foram capturados 1.375 espécimes (N) pertencentes a 122 espécies (S).
Idalus multicolor (Rothschild, 1909) e Pheia lateralis Klages, 1906 constam como novos registros para
a Amazobnia brasileira. Os valores para os parametros analisados foram: H'= 3.25, J'= 0.67 e BP =
0.33. Os estimadores “Bootstrap” (140) e “Jackknife 22 ordem” (180) mensuraram que ainda podem
ser encontradas entre 14% e 33% de espécies, respectivamente, e conforme demonstra a curva de
acumulacdo de espécies. Os resultados deste estudo apontam mudangas na composicao faunistica
com distribuicdo equivalente de espécies entre as subtribos Ctenuchina e Phaegopterina, bem diferente
de areas antropizadas e florestais que apresentam predominancia de Phaegopterina. Desta forma, a
conservacdo dos fragmentos de savanas presentes na APA Alter do Chao contribui para a manutencao
da fauna local e amplia o conhecimento de Arctiini na Amazdnia.

Palavras-chaves: Amazonia; Armadilha luminosa; Mariposas tigre

1 INTRODUCTION

The Amazonian savannas occupy an area of 267,164 km? the Brazilian portion
of which corresponds to 112,961 km? (42.3%) (CARVALHO; MUSTIN, 2017). Savannas
occur in isolation (fragments) or along the forest continuum. They are distributed in
different climate types, relief and anthropogenic disturbances (SANAIOTTI et al., 2002;
SANTOS et al., 2008). According to Prance (1978), Amazonian savanna areas in Brazil are
important natural research laboratories, since the living organisms inhabiting them have
characteristics that are present in organisms of other savanna areas in South America.

The number of animal species in the Brazilian savannas are not well known but
has been estimated for the best-studied groups such as birds, reptiles, amphibians
and fish. Invertebrates and mammals (BARBOSA et al., 2007), on the other hand, have
been relatively neglected and it is possible that many species will disappear before

they are known to science (CARVALHO; MUSTIN, 2017).
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The ongoing transformation of the natural habitats of the Brazilian Amazon
represents a huge threat to this ecosystem and its biodiversity (VIEIRA et al., 2005). As a
response to this and with the aim to protect the national biological heritage, a number
of Conservation Units have been created (UCs) (RYLANDS; BRANDON, 2005).

The Alter do Chao Environmental Protection Area (APA Alter do Chado) was
created by the Municipal Decree Law No. 17.771 of July 2, 2003. This conservation unit
comprises an area of 16,180 hectares, located in the Alter do Chao district in Santarém,
western portion of the state of Para (SANTAREM, 2003). The vegetation cover is quite
diversified, formed by savanna, ombrophilous forest, secondary vegetation and
ecotonal areas due to the contact between savannah and forest (RADAMBRASIL, 1976).
In the savannah, cerrado fields predominate (OLIVEIRA-FILHO; RATTER, 2002). Cerrado
represents an intermediate savannah formation, differentiated by the presence of a
tree stratum (COUTINHO, 1978). The great biodiversity of the savannas led Rylands
and Pinto (1998) to consider them fauna sanctuaries because they are areas that aim
to protect species or biological phenomena. However, this conservation unit is under
heavy human pressure from the real estate sector and from disordered urban growth,
in addition to other recurrent activities in the region, such as agriculture and logging
(ALBERNAZ, 2001).

In order to obtain knowledge of biological diversity, inventories have proved to
be essential tools in the search for information, and these generally use insects due to
their great diversity and abundance, as they are common throughout the year and are
easily sampled (FREITAS et al., 2003; FREITAS et al., 2006). One such group of insects,
Arctiini moths, have all those attributes and are also potential biological indicators for
environmental monitoring (HILTY; MERELENDER, 2000). Arctiini are colorful and bright
(POWELL, 2009), widely distributed in the world, mainly in the Neotropical region, 4,761
species are described (HEPPNER, 1991), in Brazil there are about 1,225 species (FERRO;
DINIZ, 2010) and of these, 1,023 in the Amazon (TESTON; FERRO, 2020). In the Amazon

region, the Arctiini fauna of the states of Amapa and Para has been more recently
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studied (HAWES et al., 2009; TESTON; DELFINA, 2010; TESTON et al., 2012; DELFINA;
TESTON, 2013; TESTON; CORREA, 2015; VALENTE et al., 2018).

This study complements earlier efforts of VALENTE et al. (2018) on the study
of the Arctiini diversity in protected areas of the Amazon, which emphasized the
importance of surveying the local fauna. More specifically, we set out to survey the

Arctiini moths in the savanna areas of the APA Alter do Chao, Santarém, state of Para.

2 MATERIALS AND METHODS

This study was carried out in the savanna areas that encompass about 50 km?2
(SANAIOTTI, 1996) in the APA Alter do Chao, municipality of Santarém, state of Para.
In addition to savanna, the APA also includes approximately 60 semi-deciduous forest
islands, ranging from 0.5 to 360 hectares (BERNARD; FENTON, 2002). Surrounding these
formations, secondary forests predominate (SORRENSEN, 2000). Magnusson et al. (2008)
described that in these savannas there is a predominance a grass stratum (Paspalum
carinatum and Trachypogon plumosus), the presence of an herbaceous inferior stratum
of variable height and density, a shrub stratum 60-80 cm high and an arboreal stratum
that can reach up to 10 meters in height. The climate type of the region, according to
the Koppen'’s classification, is humid tropical (Ami). The average annual precipitation
in the region is 2,000 mm and the average annual temperature varies between 24 and
27.8 °C (MIRANDA, 1993).

Samplings were performed monthly during one night, in the new moon phase
between December 2014 and December 2016 (except May 2015). For each collection
night, a savanna area was selected and 2 to 4 light traps were installed, randomly
distributed and individually representing a sampling sites (SS), totaling 88 SS and 103
samples, with some SS being used more than once due to unpredictable situations such
as burning in vegetation (Figure 1 and Table 1). The moths were collected, separated
and preserved following the methodology described by Valente et al. (2018).

The species were identified by comparison with specimens deposited in the
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collection of the Laboratério de Estudos de Lepiddépteros Neotropicais (LELN) and
classified using the specialized literature Vincent and Laguerre (2014) for the subtribes
Arctiina, Callimorphina, Phaegopterina, Pericopina, and Spilosomina, and Hampson

(1898), Watson et al. (1995) and Weller et al. (2000) for Ctenuchina and Euchromiina.

Figure 1 - Sampling sites in the savannas of APA Alter do Chao, Santarém municipality,
Para state, Brazil. The numbers are geographical coordinates (vide Table 1). In red the

village of Alter do Chdo, in yellow savanna areas and in green forest areas
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Source: Authors (2020)

The following aspects of the Arctiini fauna were evaluated: composition, number
of specimens (N), and richness (S). These numbers were then used to calculate richness
estimates, using the program EstimateS version 9.1.0 (COLWELL, 2013), applying the

non-parametric indexes Chao 1 and 2, Jackknife 1 and 2 and Bootstrap. The species
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accumulation curve was constructed for the total sampling by the Mao Tau index with
a 95% confidence interval with the PAST software version 4.01 (HAMMER et al., 2001).

In addition, diversity (H') and Shannon uniformity (J') indexes, and Berger-Parker (BP).

Table 1 - Sampling sites (SS), geographical coordinates and dates (night from 6 p.m. to

6 a.m.) used for collecting in the savannas of Alter do Chao Protection Area, Santarém,

Para, Brazil
(Continue)
SS Geographical Coordinates Date (night)
1 02°32'26.8" S 054° 58' 04.4" W
2 02°32'27.7" S 054° 58 35.2" W
14/V11/2015; 13/VIII/2015
3 02°32'25.1" S 054° 58 20.0" W
4 02°32'45.0" S 054° 57" 52.2" W
5 02°32'02.9" S 054° 54' 06.8" W
18/VIII/2015
6 02°31'43.8" S 054° 5418.0" W
7 02°31"09.8" S 054° 55" 304" W 18/VIII/2015; 14/1X/2015
8 02°30"43.4"S 054° 55" 35.4" W 18/VIII/2015
9 02°30'59.8" S 054° 55" 33.1" W
10 02°31"06.2" S 054° 55’ 27.0" W 14/1X/2015
11 02°31'06.4" S 054° 55" 10.4" W
12 02°30'40.2" S 054° 55" 29.3" W
13 02° 30" 33.1"S 054° 55’ 01.2" W
13/X/2015
14 02° 30" 27.4" S 054° 54’ 50.8" W
15 02°30'13.5"S054°54'42.1" W
16 02°30'19.6” S 054° 55" 42.9" W
17 02° 29' 55.0"S 054° 55’ 20.3" W 10/X172015
18 02° 30 05.6" S 054° 55" 11.4" W
19 02°30'40.7" S 054° 55" 47.2" W
20 02°30'30.2" S 054° 55" 35.9" W
11/X172015
21 02°30'12.9” S 054° 55" 30.2" W
22 02° 30" 04.2"S 054° 54' 53.3" W
23 02°30"07.9"S 054° 53" 29.1" W
24 02°30'10.8" S 054° 53'34.4" W
09/X11/2015
25 02°30'09.6” S 054° 54’ 00.3" W
26 02°30'10.2" S 054° 54’ 26.7" W
27 02°29'46.0" S 054° 53'43.9" W
28 02°29'47.9" S 054° 54' 04.0" W
10/X11/2015
29 02°29'43.7" S 054° 54’ 32.4" W
30 02° 29 49.0" S 054° 54 38.0" W
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Table 1 - Sampling sites (SS), geographical coordinates and dates (night from 6 p.m. to

6 a.m.) used for collecting in the savannas of Alter do Chao Protection Area, Santarém,

Para, Brazil
(Continuation)
SS Geographical Coordinates Date (night)
31 02°29"45.8"S 054° 55" 19.8" W
32 02°29'39.9" S 054° 55'21.5" W
07/1/2016
33 02°29'39.7"S 054° 55" 13.3" W
34 02°29'44.4"S 054° 55 13.4" W
35 02° 29’ 27.9" S 054° 55' 06.0" W
36 02°29'21.0" S054° 54'50.7" W
11/11/2016
37 02°29'25.0" S 054° 54’ 39.0" W
38 02°29'10.5" S 054° 54" 10.8" W
39 02°27'47.5" S 054° 53 05.4" W 23/X11/2014; 21/1/2015; 19/11/2015; 22/111/2015;
40 02°27"42.1"S 054° 53" 40.1" W 21/IV/2015; 15/V1/2015
41 02° 27" 25.8"S 054° 52" 32.8" W
15/VI1/2015
42 02°27"11.6"S 054° 52" 50.5" W
43 02° 28 55.0" S 054° 53' 53.5" W
44 02° 28'28.4"S054° 53'52.5" W
09/111/2016
45 02°28'13.0" S 054° 53' 52.5" W
46 02°27'51.5"S054° 53" 49.9" W
47 02° 26'58.1"S 054° 53" 47.8" W
48 02° 27' 26.3" S 054° 53' 44.5" W 04/IV/2016
49 02°27'37.3"S 054° 53" 42.8" W
50 02°27'40.6" S 054° 53' 49.2" W
51 02° 27'36.9" S 054° 53' 57.5" W
03/V/2016
52 02° 27'29.0" S054° 54' 04.2" W
53 02°27'18.4" S 054° 54' 08.6" W
54 02°27'16.3" S 054° 54" 14.0" W
55 02°27'10.3"S 054° 54'07.3" W
01/VI/2016
56 02° 27' 04.7" S 054° 54' 03.1" W
57 02°27'11.6"S 054° 54" 12.6" W
58 02°29'14.8" S 054° 53' 27.1" W
59 02° 28 57.4" S 054° 53' 03.2" W
04/V11/2016
60 02° 28'53.3"S054° 52'53.0" W
61 02°29'26.1" S 054° 53' 43.4" W
62 02°27"47.2" S 054° 52" 48.7" W
63 02°27'48.3" S 054° 53' 00.9" W
01/VIII/2016
64 02°27'44.6"S 054° 53" 17.1" W
65 02°27'42.9"S 054° 53" 30.4" W
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Table 1 - Sampling sites (SS), geographical coordinates and dates (night from 6 p.m.to 6 a.m.)
used for collecting in the savannas of Alter do Chao Protection Area, Santarém, Par3, Brazil

(conclusion)

SS Geographical Coordinates Date (night)
66 02°31'51.9"S054° 54" 13.1" W
67 02°31"47.3"S 054° 54' 08.4" W
29/VI111/2016
68 02°31'45.3" S 054° 53' 56.7" W
69 02° 31" 33.7"S054° 53' 55.2" W
70 02°27'56.3" S 054° 52" 43.4" W
71 02° 28 04.6" S 054° 52’ 46.3" W
27/1X/2016
72 02°28"11.7"S 054° 52" 52.4" W
73 02° 28 18.7" S 054° 52' 56.9" W
74 02° 28 05.4"” S 054° 52'32.8" W
75 02° 28" 15.6" S 054° 52" 43.5" W
24/X/2016
76 02° 28 24.4” S 054° 52' 46.3" W
77 02° 28 35.1” S 054° 52" 58.1" W
78 02° 28 05.1" S 054° 52" 20.8" W
79 02° 28 14.3"S054° 52' 27.7" W
28/X/2016
80 02° 28 25.6" S 054° 52'32.9" W
81 02° 28 38.4" S 054° 52" 38.0" W
82 02° 28 02.5"S054° 53 471" W
83 02°28'17.7"S 054° 53" 48.7" W 24/X1/2016
84 02° 28 31.2" S 054° 53" 49.2" W
85 02° 29 20.4" S 054° 53' 50.6" W
86 02° 28 47.4" S 054° 54’ 00.3" W
27/X11/2016
87 02° 28 35.2" S 054° 54’ 09.4" W
88 02° 28 25.5" S 054° 54’ 20.9" W

Source: Authors (2020)

3 RESULTS

A total of 1,375 specimens (N) distributed in 122 species (S) were registered,
belongingto the subtribes Arctiina, Callimorphina, Ctenuchina, Euchromiina, Pericopina
and Phaegopterina, only Spilosomina were not found (Table 2).

Ctenuchina (S = 41) and Phaegopterina (S = 40) were the subtribes with the
highest species richness and Arctiina was the most representative in number of

specimens (N = 465) (Table 2).
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The most abundant species, in ascending order, were as follows: Trichromia
perversa (Rothschild, 1909) (N= 62), Macrocneme adonis Druce, 1884 (N= 69), Delphyre
dizona (Druce, 1898) (N=71), Dycladia lucetius (Stoll, 1781) (N=73) and Pseudalus limona
Schaus 1896 (N=459) (Table 2).

Table 2 - Specific abundance (N) of Arctiini collected with light traps in the savanna of

APA Alter do Chao, Santarém, Para, Brazil, from December 2014 to December 2016

(continue)

Subtribes/Species N

Arctiina 465
1 Hypercompe cunigunda (Stoll, [1781]) 1

2 Pseudalus limona Schaus, 1896 459
3 Virbia subapicalis (Walker, 1854) 5

Callimorphina 24

4 Utetheisa ornatrix (Linnaeus, 1758) 24

Ctenuchina 234
5 Abrochia discoplaga (Schaus, 1905) 2
6 Abrochia fulvisphex (Druce, 1898) 16
7 Aclytia gynamorpha Hampson, 1898 1
8 Aclytia heber (Cramer, [1780]) 17
9 Aclytia punctata Butler, 1876 9
10 Correbia lycoides (Walker, 1854) 7
11 Correbia sp. 1
12 Correbidia assimilis (Rothschild, 1912) 1
13 Correbidia calopteridia (Butler, 1878) 6
14 Delphyre aclytioides (Hampson, 1901) 4
15 Delphyre dizona (Druce, 1898) 71
16 Delphyre flaviceps (Druce, 1905) 3
17 Delphyre pusilla (Butler 1878) 2
18 Delphyre roseiceps Dognin, 1909 1
19 Delphyre sp.1 10
20 Delphyre sp.2 2
21 Epanycles imperialis (Walker, 1854) 8
22 Epidesma ursula (Cramer, 1782) 3
23 Episcepsis sp.1 7
24 Episcepsis sp.2 2
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Table 2 - Specific abundance (N) of Arctiini collected with light traps in the savanna of
APA Alter do Chao, Santarém, Par3, Brazil, from December 2014 to December 2016

(continuation)

Subtribes/Species N
25 Episcepsis sp.3 2
26 Episcepsis sp.4 3
27 Eucereon maia Druce, 1884 1
28 Eucereon metoidesis Hampson, 1905 1
29 Eucereon obscura (Moschler, 1872) 1
30 Eucereon pseudarchias Hampson, 1898 1
31. Eucereon varia (Walker, 1854) 1
32 Eucereon sp. 1
33 Heliura excavata (Dognin,1910) 1
34 Heliura suffusa (Lathy, 1899) 1
35 Heliura tetragrama (Walker, 1854) 13
36 Heliura zonata Druce, 1905 5
37 Heliura sp. 12
38 Hyaleucerea erythrotela (Walker, 1854) 2
39 Hyaleucerea vulnerata Butler, 1875 3
40 Hypocladia elongata Druce, 1905 1
41 Lymire metamelas (Walker, 1854) 3
42 Pseudopompilia mimica Druce, 1898 1
43 Telioneura albapex (Druce, 1898) 5
44 Telioneura glaucopis R. Felder, 1869 1
45 Telioneura hypophaeus (Hampson, 1905) 2
Euchromiina 423
46 Calonotos aequimaculatus Zerny, 1931 13
47 Calonotos helymus (Cramer, [1775]) 2
48 Calonotos triplaga (Hampson, 1909) 10
49 Cosmosoma achemon (Fabricius, 1781) 47
50 Cosmosoma admota (Herrich-Schaffer, [1854]) 2
51 Cosmosoma consolata (Walker, 1856) 2
52 Cosmosoma metallescens (Ménétrie, 1857) 6
53 Cosmosoma teuthras (Walker, 1854) 2
54 Dycladia lucetius (Stoll, [1781]) 73
55 Hyda basilutea (Walker,1854) 13
56 Isanthrene sp. 3
57 Leucotmemis dorsalis (Walker, 1854) 24
58 Leucotmemis nexa (Herrich Schaffer, [1854]) 1
59 Loxophlebia sp. 2
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Table 2 - Specific abundance (N) of Arctiini collected with light traps in the savanna of

APA Alter do Chao, Santarém, Para, Brazil, from December 2014 to December 2016

(continuation)

Subtribes/Species N
60 Macrocneme adonis Druce, 1884 69
61 Macrocneme lades (Cramer, [1775]) 1
62 Macrocneme thyridia Hampson, 1898 30
63 Macrocneme zongonata Dietz, 1994 16
64 Macrocneme sp. 1
65 Orcynia calcarata (Walker, 1854) 4
66 Pheia gaudens (Walker, 1856) 2
67 Pheia lateralis Klages, 1906* 2
68 Pheia utica (Druce, 1889) 20
69 Phoenicoprocta corvica (Dognin, 1910) 20
70 Phoenicoprocta vacillans (Walker, 1856) 4
71 Poecilosoma chrysis Hubner, 1823 1
72 Poecilosoma eone (HUbner, 1827) 3
73 Poliopastea anthracina (Klages, 1906) 2
74 Poliopastea plumbea Hampson, 1898 20
75 Pompiliodes aliena (Walker, 1854) 7
76 Rhynchopyga discalba Kaye, 1918 5
77 Sarosa acutior (R. Felder, 1869) 1
78 Saurita cassandra (Linnaeus, 1758) 3
79 Saurita sp. 2
80 Sesiura sp. 9
81. Valvaminor desperata (Walker, 1856) 1
Pericopina 4
82 Calodesma collaris (Drury, 1782) 4
Phaegopterina 225
83 Agaraea semivitrea (Rothschild, 1909) 2
84 Amaxia pseudodyuna Rothschild, 1922 1
85 Ammalo helops (Cramer, [1776]) 2
86 Apiconoma opposita (Walker, 1854) 5
87 Azatrephes discalis (Walker, 1856) 10
88 Baritius eleutheroides Rothschild, 1909 2
89 Euplesia sphingidea (Perty, [1833]) 1
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Table 2 - Specific abundance (N) of Arctiini collected with light traps in the savanna of

APA Alter do Chao, Santarém, Para, Brazil, from December 2014 to December 2016

(conclusion)

Subtribes/Species N
90 Haemaphlebiella strigata Jones, 1914 1
91 Haemaphlebiella sp. 1
92 Himerarctia griseipennis (Rothschild, 1909) 4
93 Hyperandra novata (Dognin, 1924) 4
94 Idalus admirabilis (Cramer, [1777]) 2
95 Idalus carinosa (Schaus, 1905) 27
96 Idalus citrina Druce, 1890 13
97 Idalus critheis Druce, 1884 1
98 Idalus lineosus Walker, 1869 5
99 Idalus multicolor (Rothschild, 1909) * 1
100 Ischnognatha semiopalina Felder & Rogenhofer, 1874 1
101 Lepidokirbyia venigera Toulgoét, [1983] 5
102 Leucanopsis sp. 1
103 Lophocampa citrina (Sepp, [1852]) 3
104 Melese incertus (Walker, 1855) 1
105 Parathyris cedonulli (Stoll, [1781]) 1
106 Pareuchaetes aurata (Butler, 1875) 12
107 Phaeomolis polystria (Schaus, 1905) 1
108 Premolis semirufa (Walker, 1856) 2
109 Pseudepimolis flavonotata (Rothschild, 1909) 1
110 Psychophasma erosa (Herrich-Schaffer, [1858]) 6
111 Regobarrosia flavescens (Walker, 1856) 1
112 Rhipha strigosa (Walker, 1854) 4
113 Robinsonia dewitzi Gundlach, 1881 1
114 Scaptius asteroides (Schaus, 1905) 1
115 Scaptius sanguistrigata (Dognin, 1910) 4
116 Scaptius submarginalis (Rothschild, 1909) 26
117 Scaptius sp. 1
118 Selenarctia elissa (Schaus, 1892) 4
119 Trichromia perversa (Rothschild, 1909) 62
120 Trichromia sp.1 1
121 Trichromia sp.2 2
122 Viviennea moma (Schaus, 1905) 2

Total 1,375

Source: Authors (2020)
In where: The species marked with (*) are new records for the Brazilian Amazon
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Idalus multicolor (Rothschild, 1909) and Pheia lateralis Klages, 1906 are new
records for the Brazilian Amazon (Table 2).

The species represented by only one individual or “singletons” 40 (32%) and by
two individuals or “doubletons” 23 (19%) (Table 3), contributed more than half to the
species composition of Arctiini.

The maximum and minimum estimates of species richness were for “Jackknife 2”
(180) and “Bootstrap” (140), which correspond to 67% and 86%, respectively, of the total
species collected (Table 3) and corroborate the behavior of the species accumulation
curve, which has not yet reached the asymptote (Figure 2).

Shannon’s diversity and evennessindexeswere H'=3.25and])'=0.67, respectively,

and Berger-Parker dominance BP = 0.33.

Table 3-Samples, specimens, species, frequencies (singletons, doubletons, unique and
duplicates) and richness estimates (Chao 1, Chao 2, Jackknife 1, Jackknife 2 e Bootstrap)
of the Arctiini species (Lepidoptera, Erebidae, Arctiinae) sampled with light traps in the

savanna areas of APA Alter do Chao, Santarém, Para, Brazil, from December 2014 to

December 2016 (except May 2015)

Estimates Values Percentage of richness observed in relation to the estimated
Samples 103
Individuals 1,375
Species 122
Singletons 39
Doubletons 23
Uniques 41
Duplicates 23
Chao 1 155 78.7%
Chao 2 158 77.1%
Jackknife 1 163 75.0%
Jackknife 2 180 67.6%
Bootstrap 141 86.7%

Source: Authors (2020)
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Figure 2 - Accumulation curve of Arctiini species collected with light traps in the savanna
areas of APA Alter do Chao, Santarém, state of Para, Brazil, from December 2014 to

December 2016 (except May 2015)
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Source: Authors (2020)

4 DISCUSSION

The species richness (S = 122) found for the savanna is approximately 11.92% of the
Arctiinifauna inventoried for the Brazilian Amazon, where 1,023 species have been registered
(TESTON; FERRO, 2020). When our results are compared with the results of Valente et al.
(2018) (S = 91), they reveal a 25.4% increase in richness and 62 species in common (50.8%),
however in the previous study Arctiini were sampled in two savanna fragments with two
sampling points in one night of collection for each fragment for 12 months.

The proportion of species among the subtribes Ctenuchina (33.6%) and
Phaegopterina (32.7%) differed from the results of Valente et al. (2018), who accounted

for Euchromiina (35.1%) and Phaegopterina (35.1%) in four sample units. The increased
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sampling effort of this study resulted in changes in the richness and composition of
species between Euchromiina and Ctenuchina. Those two subtribes were strongly
representative also in a study carried out in the Cerrado (FERRO; DINIZ, 2007). According
to the authors mentioned above, the high heterogeneity of the Cerrado vegetation
contributes to the success of Arctiinae due to the use of plants as a resource, this
performance can also be expected in the Amazon savannas, since it has marked
physiognomic similarity with the Cerrado (EITEN, 1983). However, it should be noted
that knowledge about the interaction between Arctiini and host plants, habitat use and
biology is still limiting (CONNER et al., 2009).

Although the majority of species among the subtribes belong to Phaegopterina
in the Neotropical Region (VINCENT,; LAGUERRE, 2014), this group was the second
in number of species, both in the present study and in Valente et al. (2018). Both
studies have in common that they were carried out in the savanna. Other studies in
the Amazon had also found that this subtribe was more heavily represented than the
others (TESTON; DELFINA, 2010; TESTON et al., 2012; DELFINA; TESTON, 2013; TESTON;
CORREA, 2015). Phaegopterina larvae are polyphagous (SCOBLE, 1995) and the adults
have great dispersion capacity (HILT, 2005). These characteristics together may partially
explain the predominance of this tribe at the local level (HILT; FIEDLER, 2006).

Pseudalus limona Schaus, 1896 was very abundant in samples, as previously
verified (VALENTE et al., 2018), a trend that was also observed in areas of Cerrado sensu
stricto in the Pirineus in the Goias State Park (BRAGA; DINIZ, 2015) and in four types
of Cerrado vegetation at the Emas National Park in the Brazilian Central Plateau (see
supplementary material, MORENO et al., 2014). The high occurrence of P. limona is due
to the diversified feeding habit of this polyphagous species (BRAGA; DINIZ, 2015) and
suggests that it prefers this type of environment.

The high richness in species coupled with small populations, found in this study,
was already expected, as it follows a pattern for the Neotropical region (TESTON;

CORSEUIL, 2004; FERRO; DINIZ, 2007; TESTON et al., 2009; TESTON; CORREA, 2015;
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VALENTE et al., 2018). Singletons were predominant between Phaegopterina and
Ctenuchina, the first subtribe, being larger, would increase the probability of sampling
dispersion or the occurrence of tourist individuals (HILT; FIEDLER, 2006).

The richness estimates previously presented by Valente et al. (2018) indicated
that more species could be collected with the addition of samples, a fact that was
confirmed by the number of species and sample units that were added in this
study. The highest estimate of richness was influenced by rare species (singletons
and doubletons) and the lowest estimate by the incidence of species (DIAS, 2004,
MAGURRAN, 2011). However, the sampling effort still needs to be intensified, since the
species accumulation curve continues to rise.

Diversity and uniformity in our data surpassed the results of Delfina and Teston
(2013) in an anthropized area of the state of Para; and were lower than the findings of
Delfina and Teston (2013) and Teston and Correa (2015) in anthropized and forested
areas, respectively. Thus, we can infer that the superiority of the indices of this study is
due to the increase in the number of species and the sampling effort, considering that
the Shannon diversity index is increased by the addition of species (MAGURRAN, 2011).

Information on the Arctiini fauna in Amazonian savannas is still incipient, however
Silveira et al. (2010) emphasized the importance of obtaining several samples during
faunal inventories, since this method represents the most direct way of accessing part of

the components of the animal diversity in a biome or location, in a given space and time.

5 CONCLUSIONS

Our results suggests that the savanna areas are valuable and serve as natural
research laboratories for the study of Amazonian biodiversity, and as a reference
base for future research to expand our knowledge of the local Arctiini fauna which
presented a different faunal composition of forests and anthropized environments,
with a certain balance in the distribution of species between the Ctenuchina and

Phaegopterina subtribes. In addition to the occurrence of two new species records for
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the Brazilian Amazon, it reinforces the importance of savannas and the Alter do Chao

Environmental Protection Area for the conservation of our biota.
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