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5HVXPR�
8P� OHYDQWDPHQWR� GH�&DOOLSKRULGDH� H�0HVHPEULQHOOLGDH� �'LSWHUD�� HP� )ORUHVWD� (VWDFLRQDO�

6HPLGHFLGXDO�� 3DUDQi��%UDVLO��&DOOLSKRULGDH� H�0HVHPEULQHOOLGDH� LQFOXHP� HVSpFLHV� GH�'LSWHUD� TXH� VmR�
bons indicadores de alterações em ambientes florestais. O presente trabalho objetivou inventariar a fauna de 
&DOOLSKRULGDH�H�0HVHPEULQHOOLGDH�QR�3DUTXH�1DFLRQDO�GD�,OKD�*UDQGH��EHP�FRPR�FRUUHODFLRQDU�D�DEXQGkQFLD�
desses organismos às variáveis ambientais. Os dípteros foram coletados em duas campanhas em 2019, utilizando 
dois métodos de coleta: armadilha Malaise e armadilhas atrativas, distribuídas em duas ilhas do Parque. Foram 
coletados 1.007 indivíduos de 12 espécies de Calliphoridae e quatro espécies de Mesembrinellidae. A família 
Calliphoridae foi mais abundante, 97,12%. A abundância das espécies nativas apresentou forte correlação negativa 
FRP�D�DEXQGkQFLD�GR�JrQHUR�&KU\VRP\D. A Ilha Rodrigues (Ilha I) apresentou maiores índices de diversidade, e 
QmR�IRUDP�UHJLVWUDGDV�HVSpFLHV�GR�JrQHUR�&KU\VRP\D��R�TXH�SRGH�LQGLFDU�PDLRU�JUDX�GH�SUHVHUYDomR�GR�DPELHQWH��
Esses resultados revelam indícios que a ação humana em ambientes naturais pode impactar negativamente a 
GLYHUVLGDGH�GH�HVSpFLHV��FRPR�QR�3DUTXH�1DFLRQDO�GH�,OKD�*UDQGH�TXH��KLVWRULFDPHQWH�WHYH�JUDQGH�SDUWH�GH�VXD�
iUHD�RFXSDGD�H�DLQGD�VH�HQFRQWUD�HP�SURFHVVR�GH�UHJHQHUDomR�

3DODYUDV�FKDYH��&DO\SWUDWDH��&KU\VRP\D; Diversidade; Mata Atlântica; Varejeiras

$EVWUDFW�
&DOOLSKRULGDH�DQG�0HVHPEULQHOOLGDH�LQFOXGH�'LSWHUD�VSHFLHV�WKDW�DUH�JRRG�LQGLFDWRUV�RI�FKDQJHV�LQ�IRUHVW�

HQYLURQPHQWV��7KH�SUHVHQW�ZRUN�DLPHG�WR�LQYHQWRU\�WKH�&DOOLSKRULGDH�DQG�0HVHPEULQHOOLGDH�LQ�,OKD�*UDQGH�
1DWLRQDO�3DUN�DQG�FRUUHODWH�WKH�DEXQGDQFH�RI�WKHVH�RUJDQLVPV�ZLWK�HQYLURQPHQWDO�YDULDEOHV��$GXOW�GLSWHUDQV�
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were collected during two expeditions in 2019 using two sampling methods, a Malaise trap and baited traps, 
GLVWULEXWHG�RQ�WZR�LVODQGV�LQ�WKH�SDUN��'XULQJ�WKH�VWXG\��������LQGLYLGXDOV�RI����VSHFLHV�RI�&DOOLSKRULGDH�DQG�IRXU�
species of Mesembrinellidae were collected. Family Calliphoridae was more abundant (97.12%). The abundance 
RI�QDWLYH�VSHFLHV�VKRZHG�D�VWURQJ�QHJDWLYH�FRUUHODWLRQ�ZLWK�WKH�DEXQGDQFH�RI�WKH�JHQXV�&KU\VRP\D��5RGULJXHV�
,VODQG��,VODQG�,��KDG�KLJKHU�GLYHUVLW\�OHYHOV�DQG�QR�VSHFLHV�RI�&KU\VRP\D�ZHUH�UHFRUGHG�LQ�WKLV�DUHD��ZKLFK�
PD\�LQGLFDWH�D�JUHDWHU�GHJUHH�RI�HQYLURQPHQWDO�SUHVHUYDWLRQ��7KH�UHVXOWV�LQGLFDWH�WKDW�KXPDQ�DFWLRQ�LQ�QDWXUDO�
HQYLURQPHQWV�FDQ�QHJDWLYHO\�LPSDFW�VSHFLHV�GLYHUVLW\��DV�IRXQG�LQ�,OKD�*UDQGH�1DWLRQDO�3DUN�WKDW��KLVWRULFDOO\��
ZDV�SDUWLDOO\�RFFXSLHG�DQG�LV�VWLOO�LQ�WKH�SURFHVV�RI�UHJHQHUDWLRQ�

.H\�ZRUGV� Atlantic Forest; Blowflies; Calyptratae; &KU\VRP\D��'LYHUVLW\

,QWURGXFWLRQ
7KH� LQVHFW� IDPLO\� &DOOLSKRULGDH� �'LSWHUD��

Oestroidea) is cosmopolitan, popularly known as 
blowflies and comprises more than 1,500 species (PAPE 
HW�DO����������RI�ZKLFK�DSSUR[LPDWHO\����VSHFLHV�RFFXU�
in the neotropical region (KOSMANN et al., 2013). The 
ODUYDH�RI�PRVW�VSHFLHV�GHYHORS�LQ�GHFRPSRVLQJ�RUJDQLF�
PDWWHU�DQG�VRPH�VSHFLHV�DUH�UHSRUWHG�WR�FDXVH�P\LDVLV�
(GUIMARÃES; PAPAVERO, 1999). Due to the fact 
WKDW�LPPDWXUHV�XVH�GHFRPSRVLQJ�RUJDQLF�PDWWHU��PDQ\�
VSHFLHV�DUH�H[WUHPHO\�LPSRUWDQW�IRU�IRUHQVLF�HQWRPRORJ\��
VLQFH� WKH\� FDQ� EH� XVHG� WR� FDOFXODWH� WKH� SRVW�PRUWHP�
LQWHUYDO�DQG�HYHQ�LQGLFDWH�WKH�SODFH�RI�GHDWK��$0(1'7�
HW�DO����������:KHQ�DGXOWV��PDQ\�&DOOLSKRULGDH�VSHFLHV�
DFW�DV�SROOLQDWRUV��6$(('�HW�DO���������

&DOOLSKRULGDH� VSHFLHV� KDYH� GLIIHUHQW� GHJUHHV� RI�
WROHUDQFH�WR�HQYLURQPHQWDO�FRQGLWLRQV�DQG��WKHUHIRUH��DUH�
YHU\�DIIHFWHG�E\�KXPDQ�LPSDFW�LQ�QDWXUDO�HQYLURQPHQWV�
(SOUSA et al., 2014). Thus, from a conservation point 
of view, fly communities are directly affected by both 
environmental degradation and exotic species (CARMO; 
VASCONCELOS, 2016). As a result, they are excellent 
LQGLFDWRUV�RI�DQWKURSRJHQLF�LPSDFWV��DV�ZHOO�DV�LQGLFDWRUV�
of forest regeneration and conservation degree (SOUSA 
HW�DO���������

7KH� IO\� IDPLO\�0HVHPEULQHOOLGDH� �'LSWHUD��
Oestroidea), in turn, is exclusively neotropical 
�WHITWORTH; YUSSEFF-VANEGAS, 2019��� )RU�
PDQ\�\HDUV�� WKLV�JURXS�ZDV� WUHDWHG�DV�D�VXEIDPLO\�RI�
&DOOLSKRULGDH�� KRZHYHU�� QXPHURXV� WD[RQRPLF� DQG�
GHYHORSPHQWDO� GLIIHUHQFHV� DOORZHG� LW� WR� EH� VHSDUDWHG�
(GUIMARÃES, 1977). Females of Mesembrinellidae 
SURGXFH� RQH� HJJ� DW� D� WLPH� WKDW� KDWFKHV� LQWR� D� ODUYD�

ZKLOH�VWLOO�LQVLGH�WKH�XWHUXV��ZKLFK�LV�WKHQ�GHSRVLWHG�RQ�
the substrate (VARGAS; WOOD, 2010). Additionally, 
VSHFLHV� RI�0HVHPEULQHOOLGDH� DUH�PRUH� UREXVW� WKDQ�
&DOOLSKRULGDH��ZLWK� D�PHWDOOLF� DEGRPHQ� DQG� EURZQ�
FKHVW��WHITWORTH; YUSSEFF-VANEGAS, 2019���
7KLV� JURXS� KDV� D� GLVWULEXWLRQ� UHVWULFWHG� WR� IRUHVWV�
and preserved environments (MELLO et al., 2007). 
7KXV�� GXH� WR� WKHVH� FKDUDFWHULVWLFV��0HVHPEULQHOOLGDH�
VSHFLHV�DUH�H[FHOOHQW�ELRLQGLFDWRUV�RI�SUHVHUYHG�DUHDV�
(GADELHA et al., 2009).

,Q�UHFHQW�\HDUV��IRUHVW�HQYLURQPHQWV�LQ�SUDFWLFDOO\�
DOO� VWDWHV� RI� %UD]LO� KDYH� VXIIHUHG� IURP� DQ� LQWHQVH�
GHYDVWDWLRQ�SURFHVV�WKDW�KDV�LQFUHDVLQJO\�GHFUHDVHG�WKH�
amount of preserved area (SCHIELEINA; BÖRNERA, 
2018; NASSER et al., 2019). The expansion of urban 
DUHDV�LQWR�QDWXUDO�HQYLURQPHQWV�FDXVHV�WKH�GHVWUXFWLRQ�RI�
countless habitats of different species (PIGNATARO et 
DO����������,Q�JHQHUDO��DQ�LQFUHDVH�LQ�WKH�DQWKURSL]DWLRQ�
level decreases insect species diversity (MARINONI; 
GANHO, 2006; FERRAGUTI et al., 2016) and, 
WKHUHIRUH��LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�HQWRPRIDXQD�RI�
FHUWDLQ�DUHDV�WR�PRQLWRU�WKH�LPSDFWV�RI�DQWKURSLF�DFWLRQ�
in these communities (HALLMANN et al., 2017). In 
DGGLWLRQ��ORFDO�ELRGLYHUVLW\�ORVV�GLUHFWO\�DIIHFWV�KXPDQV��
ERWK� LQ� WHUPV� RI� KHDOWK� DQG� HFRQRPLFDOO\� �&58=�HW�
DO���������� ,Q� WKLV�FRQWH[W�� ]RRORJLFDO� LQYHQWRULHV�DLP�
PDLQO\� WR�NQRZ�ZKLFK�VSHFLHV�PDNH�XS� WKH�DQDO\]HG�
FRPPXQLWLHV�DQG��WKXV��SURYLGH�QHFHVVDU\�GDWD�IRU�IDXQD�
conservation and management (SILVEIRA et al., 2010).

7KHUHIRUH�� WKLV� VWXG\� DLPHG� WR� LQYHQWRU\� WKH�
&DOOLSKRULGDH� DQG�0HVHPEULQHOOLGDH� RI� ,OKD�*UDQGH�
1DWLRQDO�3DUN�DQG�FRUUHODWH�WKH�DEXQGDQFH�RI�WKH�WZR�
IDPLOLHV�ZLWK�HQYLURQPHQWDO�YDULDEOHV�LQ�WKH�UHJLRQ�
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�&DOOLSKRULGDH�DQG�0HVHPEULQHOOLGDH�LQ�6HPLGHFLGXRXV�IRUHVW

0DWHULDOV�DQG�0HWKRGV
Ilha Grande National Park (53°41’09.2”, 

23°16’32”S and 54°16’21.7”W, 24°04’11.5”S) includes 
VHYHUDO� LVODQGV� LQ� WKH� 3DUDQi� 5LYHU� RQ� WKH� ERUGHU�
EHWZHHQ� WKH� VWDWHV� RI� 3DUDQi� DQG�0DWR�*URVVR� GR�
6XO��%UD]LO��7KH� SK\WRSK\VLRJQRP\� RI� WKH� SDUN� KDV�
FKDUDFWHULVWLFV� RI� VHDVRQDO� VHPLGHFLGXRXV� DOOXYLDO�
IRUHVW��DV�ZHOO�DV�VXEPRQWDQH�DQG�GHQVH�RPEURSKLORXV�
IRUHVW� RI� WKH�$WODQWLF� )RUHVW� GRPDLQ��ZKLFK� FDQ� EH�
classified macro-regionally as a transition zone between 
the Atlantic Forest and Cerrado (CAMPOS, 2001; 
,%*(���������7KH�SDUN�KDV�DQ�DYHUDJH�WHPSHUDWXUH�RI�
���&��DQQXDO�SUHFLSLWDWLRQ�RI������� WR�������PP�DQG�
D�KXPLG�VXEWURSLFDO�PHVRWKHUPDO�FOLPDWH��&ID��ZLWK�D�
KRW�VXPPHU��DFFRUGLQJ�WR�WKH�.|HSSHQ�*HLJHU�V\VWHP�
(CAMPOS, 2001).

7KH� VWXG\�� DXWKRUL]HG� E\� ,&0%LR� WKURXJK� WKH�
license SISBIO 65047-1, was conducted in February 
and November 2019 and included two collection 
H[SHGLWLRQV� WKDW� WRWDOHG� DERXW� ��� GD\V� RI� VDPSOLQJ��
&ROOHFWLRQV�ZHUH�PDGH�RQ�WZR�LVODQGV��)LJXUH����LQ�WKH�

VRXWKHUQ�UHJLRQ�RI�,OKD�*UDQGH�1DWLRQDO�3DUN��5RGULJXHV�
Island (24°00’31”S, 54°10’36”W) and Saraiva Island 
(24°00’13”S, 54°09’55”W). For the collections and 
statistical analysis, the islands were identified as the 
IROORZLQJ��5RGULJXHV� ,VODQG� � ,VODQG� ,�� DQG�6DUDLYD�
,VODQG� �,VODQG�,,�

7ZR�FROOHFWLRQ�PHWKRGV�ZHUH�XVHG� WR�PD[LPL]H�
WKH�QXPEHU�RI�VSHFLHV�FROOHFWHG��L��D�0DODLVH�WUDS��0,��
modified according to Duarte et al. (2010) (a single 
trap was set up only on Island I on the first day of 
FROOHFWLRQ�DQG�UHPRYHG�RQ�WKH�ODVW�GD\���DQG�LL�� WUDSV�
PDGH� IURP�SRO\HWK\OHQH� ERWWOHV� �3(7�� IROORZLQJ� WKH�
model proposed by Mello et al. (2007). On each island, 
��� 3(7� WUDSV�ZHUH� VHW� XS�� ����P� DSDUW� IURP� HDFK�
RWKHU� DQG�����P� IURP� WKH�JURXQG�� FRQWDLQLQJ�JURXQG�
EHHI�DV�DQ�DWWUDFWLYH�VXEVWUDWH�WKDW�ZDV�UHPRYHG�IURP�
UHIULJHUDWLRQ� ��� K� EHIRUH� FROOHFWLQJ� EHJDQ��7KH� GDWD�
REWDLQHG�IURP�WKH�3(7�ERWWOH�PHWKRG��XVHG�RQ�LVODQGV�,�
DQG�,,��ZHUH�JURXSHG�LQWR�D�VLQJOH�LWHP��7KXV��*URXS�,�
�*,��FRUUHVSRQGV�WR�WKH�WRWDO�RI�3(7�WUDSV�RQ�,VODQG�,�DQG�
*URXS�,,��*,,��FRUUHVSRQGV�WR�WKH�WRWDO�RI�3(7�WUDSV�RQ�

),*85(����� 0DS�RI� WKH� LVODQGV�ZKHUH� WKH� WUDSV�ZHUH� LQVWDOOHG� WR�FDSWXUH�&DOOLSKRULGDH�DQG�0HVHPEULQHOOLGDH� VSHFLHV� LQ� ,OKD�*UDQGH�
1DWLRQDO�3DUN��3DUDQi�
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,VODQG�,,��7KH�DQDO\VLV�RI�IDXQD�GLYHUVLW\�ZDV�SHUIRUPHG�
IRU� HDFK� FROOHFWLRQ�PHWKRG�XVLQJ�6KDQQRQ��6LPSVRQ��
0DUJDOHI�DQG�HTXLWDELOLW\�LQGLFHV�

7KH� FRUUHODWLRQ� RI� VSHFLHV� FROOHFWHG� DEXQGDQFH�
ZLWK�WKH�DYHUDJH�YDOXHV�IRU�WHPSHUDWXUH��KXPLGLW\�DQG�
SUHFLSLWDWLRQ�� RI� WKH� IRXU� GD\V�ZKHQ� WKH� WUDSV�ZHUH�
H[SRVHG�GXULQJ� HDFK� H[SHGLWLRQ��ZDV� DQDO\]HG�XVLQJ�
3HDUVRQ¶V� FRUUHODWLRQ� DFFRUGLQJ� WR� WKH�PHWKRGRORJ\�
SURSRVHG� E\� )HUUD]� HW� DO�� �����D��� %DVHG� RQ� WKLV�
PHWKRGRORJ\�� WKH� DEXQGDQFH� DQG�SUHFLSLWDWLRQ�YDOXHV�
ZHUH�WUDQVIRUPHG�LQWR�D�ORJDULWKP��[�������[�LV�WKH�YDOXH�
RI� HDFK� RI� WKHVH� YDULDEOHV��7KH� FRUUHODWLRQ� EHWZHHQ�
&KU\VRP\D� VSHFLHV� DEXQGDQFH� DQG� WKH� DEXQGDQFH�
RI� WKH�PDLQ� VSHFLHV� FROOHFWHG� ZDV� DOVR� DQDO\]HG��
)RU� WKHVH� DQDO\VHV�� RQO\� VSHFLHV�ZLWK�PRUH� WKDQ� ���
LQGLYLGXDOV�VDPSOHG�ZHUH�XVHG��&OLPDWRORJLFDO�GDWD�ZHUH�
SURYLGHG�E\� WKH�&OLPDWRORJLFDO�6WDWLRQ�RI� WKH�3DUDQi�
0HWHRURORJLFDO�6\VWHP��6,0(3$5��

7R�YHULI\� WKH� VLPLODULWLHV� EHWZHHQ� WKH� FROOHFWLRQ�
PHWKRGV��D�FOXVWHU�DQDO\VLV�ZDV�PDGH�XVLQJ�D�VLPLODULW\�

PDWUL[��EDVHG�RQ�D�SUHVHQFH�DEVHQFH�PDWUL[��REWDLQHG�
by the Jaccard coefficient, and a dendrogram was made 
XVLQJ�WKH�XQZHLJKWHG�SDLU�JURXS�PHWKRG�ZLWK�DULWKPHWLF�
PHDQ� �83*0$���$OO� DQDO\VHV� LQ� WKLV� VWXG\�ZHUH�
FRQGXFWHG�ZLWK� WKH� VRIWZDUH�3$67������� �+$00(5�
HW�DO���������

The collected specimens were fixed in 70% 
DOFRKRO�DQG� WDNHQ� WR� WKH� ODERUDWRU\�IRU�VFUHHQLQJ�DQG�
identification. The biological material was identified 
XVLQJ� WKH� WD[RQRPLF� NH\V� LQ�.RVPDQQ� HW� DO�� ��������
Whitworth (2014) and Whitworth and Yusseff-Vanegas 
(2019). Reference material was deposited in the didactic-
scientific collection at the Federal Institute of Paraná 
�,)35���FDPSXV�8PXDUDPD�

5HVXOWV
,Q�WRWDO��������LQGLYLGXDOV��7DEOH����ZHUH�FROOHFWHG��

LQFOXGLQJ� ��� VSHFLHV� �VL[� JHQHUD�� RI� &DOOLSKRULGDH�
DQG� IRXU� VSHFLHV� �WZR� JHQHUD�� RI�0HVHPEULQHOOLGDH��

TABLE����� 'LVWULEXWLRQ� RI� LQGLYLGXDOV� RI� HDFK�&DOOLSKRULGDH� DQG�0HVHPEULQHOOLGDH� VSHFLHV� LQ� WKH� FROOHFWLRQ� SRLQWV�� DQG�
SHUFHQWDJH�E\�VH[��LQ�,OKD�*UDQGH�1DWLRQDO�3DUN���� �DEVHQFH�DQG��� �SUHVHQFH�

&DOOLSKRULGDH $) 5)���� )���� 0���� *, *,, 0,
&KU\VRP\D�DOELFHSV (Wiedemann, 1819) 529 ���� 94.1 5.9 �� � �
&KU\VRP\D�PHJDFHSKDOD (Fabricius, 1794) ��� ���� ���� 39.5 �� �� �
&KU\VRP\D�SXWRULD��:LHGHPDQQ������� �� ��� ���� ���� � �� �
&RFKOLRP\LD�PDFHOODULD��)DEULFLXV������� � ��� �� �� � �� �
&RFKOLRP\LD�KRPLQLYRUD[��&RTXHUHO������� � ��� ��� � � �� �
&KORURSURFWD�LGLRLGHD��5RELQHDX�'HYRLG\������� � ��� ���� ���� � �� �
+HPLOXFLOLD�VHJPHQWDULD��)DEULFLXV������� �� ��� ���� ���� � �� �
+HPLOXFLOLD�VHPLGLDSKDQD��5RQGDQL������� �� ��� ���� ���� � �� �
/XFLOLD�FXSULQD��:LHGHPDQQ������� � ��� �� �� � �� �
/XFLOLD�H[LPLD�(Wiedemann, 1819) �� ��� ���� ���� � �� �
/XFLOLD�VHULFDWD��0HLJHQ�������� � ��� ���� ���� � �� �
3DUDOXFLOLD�SVHXGRO\UFHD (Mello, 1969) �� ��� ���� ���� � �� �
0HVHPEULQHOOLGDH
/DQHOOD�QLJULSHV Guimarães, 1977 � ��� �� �� �� �� �
0HVHPEULQHOOD�ELFRORU��)DEULFLXV������� � ��� ��� � �� �� �
0HVHPEULQHOOD�VHPLK\DOLQD Mello, 1967 � ��� ���� ���� � � �
0HVHPEULQHOOD�EHOODUGLDQD Aldrich, 1922 � ��� ���� ���� � �� �
$)� �$EVROXWH�)UHTXHQF\��5)� �5HODWLYH�)UHTXHQF\��0� �0DOH��)� �)HPDOH��0,� �0DODLVH�WUDS�,VODQG�,��*,� �3(7�WUDS�,VODQG�,��*,,� �
3(7�WUDS�,VODQG�,,�
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(r = -0.690) with precipitation. In the remaining cases, no 
FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�DEXQGDQFH�DQG�FOLPDWLF�
YDULDEOHV�� )RU� WKH� LQGLYLGXDO� VSHFLHV� DQDO\VLV� �7DEOH�
����QR�VSHFLHV�VKRZHG�D�FRUUHODWLRQ�ZLWK�SUHFLSLWDWLRQ�
DQG�RQO\�/XFLOLD�H[LPLD�ZDV�FRUUHODWHG�ZLWK�UHODWLYH�DLU�
humidity. Only &KU\VRP\D� DOELFHSV� DQG�&KU\VRP\D�
PHJDFHSKDOD�ZHUH� FRUUHODWHG�ZLWK� WHPSHUDWXUH��7KH�
FRUUHODWLRQ�DQDO\VLV�RI�&KU\VRP\D�DEXQGDQFH�ZLWK�WKH�
DEXQGDQFH�RI�WKH�PDLQ�VSHFLHV�FROOHFWHG�KDG�D�VWURQJ�
QHJDWLYH�FRUUHODWLRQ�IRU�DOO�DQDO\]HG�VSHFLHV��7DEOH����

'LVFXVVLRQ
7KH� DEVHQFH� RU� ORZ� FRUUHODWLRQ� EHWZHHQ�

&DOOLSKRULGDH� VSHFLHV� DEXQGDQFH� DQG� WKH� FOLPDWLF�
YDULDEOHV� REVHUYHG� LQ� WKLV�ZRUN�ZDV� DOVR� IRXQG� LQ�
previous studies (MELLO et al., 2007; FERRAZ et al., 

2010a). In addition, it is common to find regionalized 
population fluctuations in the group (PARALUPPI; 
CASTELLÓN, 1994; VIANNA et al., 2004), which 
FRXOG�LQGLFDWH�WKDW�ELRWLF�IDFWRUV�PLJKW�EH�PRUH�GHFLVLYH�
LQ� UHODWLRQ� WR� GLVWULEXWLRQ��+RZHYHU��ZKHQ� DQDO\]HG�
VHSDUDWHO\�� WKH� JHQXV�&KU\VRP\D� VKRZHG� D� VWURQJ�
SRVLWLYH� FRUUHODWLRQ�ZLWK� WHPSHUDWXUH��7KLV� LQGLFDWHV�
WKDW�ZLWK�ULVLQJ�WHPSHUDWXUHV��GXH�WR�LPPLQHQW�FOLPDWH�
change, there is a strong tendency for fly communities 
WR� EH� DIIHFWHG�� )XUWKHUPRUH�� VLQFH� WKLV� JHQXV� KDV� D�
VKRUW� GHYHORSPHQW� WLPH� FRPSDUHG� WR� QDWLYH� VSHFLHV��
D� WHPSHUDWXUH�ULVH�FDQ�OHDG�WR�DQ�LQFUHDVH�LQ� LQYDVLYH�
VSHFLHV� DEXQGDQFH� DQG�� WKHUHIRUH�� QDWLYH� VSHFLHV�
H[FOXVLRQ�

7KLV�VWXG\�DOVR�UHSRUWV�WKUHH�QHZ�UHFRUGV�IRU�WKH�
6RXWK�5HJLRQ�RI�%UD]LO��L��/DQHHOOD�QLJULSHV�WKDW�RQO\�
KDG� UHFRUGV� IRU� WKH�6RXWKHDVW�5HJLRQ� RI� WKH� FRXQWU\�

TABLE����3HDUVRQ¶V�FRUUHODWLRQ�LQGHFHV�RI�WRWDO�VSHFLHV�DEXQGDQFH�LQ�HDFK�PHWKRG�LQ�UHODWLRQ�WR�FOLPDWLF�YDULDEOHV�

0HWKRG
&OLPDWH�9DULDEOH

3UHFLSLWDWLRQ 7HPSHUDWXUH 5HODWLYH�+XPLGLW\
*, -0.690 ����� �����
*,, ������ ����� -0.392
0, ����� -0.279 0.429

0,� �0DODLVH�WUDS�,VODQG�,��*,� �3(7�WUDS�,VODQG�,��*,,� �3(7�WUDS�,VODQG�,,�

TABLE����3HDUVRQ¶V�FRUUHODWLRQ�LQGLFHV�RI�WRWDO�VSHFLHV�DEXQGDQFH�IRU�HDFK�PHWKRG�LQ�UHODWLRQ�WR�FOLPDWLF�YDULDEOHV�

7D[RQ 3UHFLSLWDWLRQ 7HPSHUDWXUH 5HODWLYH�+XPLGLW\
&KU\VRP\D�DOELFHSV 0.459 ����� �����
&KU\VRP\D�PHJDFHSKDOD 0.390 ����� 0.109 
+HPLOXFLOLD�VHJPHQWDULD 0.019 0.193 �������
+HPLOXFLOLD�VHPLGLDSKDQD 0.190 ����� 0.419 
/XFLOLD�H[LPLD ����� ����� ������
3DUDOXFLOLD�SVHXGRO\UFHD ����� ����� �����

�VSHFLHV�ZLWK�PRUH�WKDQ����LQGLYLGXDOV�ZHUH�VHOHFWHG�

TABLE����3HDUVRQ¶V�FRUUHODWLRQ�LQGHFHV�RI�WKH�DEXQGDQFH�RI�WKH�&KU\VRP\D�JHQXV�LQ�UHODWLRQ�WR�WKH�RWKHU�VSHFLHV�

&KU\VRP\D�
PHJDFHSKDOD

+HPLOXFLOLD�
VHJPHQWDULD

+HPLOXFLOLD�
VHPLGLDSKDQD

/XFLOLD�
H[LPLD

3DUDOXFLOLD�
SVHXGRO\UFHD

&KU\VRP\D�DOELFHSV 0.975 ������ -0.912 -0.925 ������

&KU\VRP\D�PHJDFHSKDOD �� -0.609 -0.798 ������ ������
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(MARINHO et al., 2017; WHITWORTH; YUSSEFF-
VANEGAS, 2019��� LL��0HVHPEULQHOOD� VHPLK\DOLQD��
ZKLFK�KDG�UHFRUGV�IRU�WKH�6RXWKHDVW��1RUWK�DQG�1RUWKHDVW�
regions (MARINHO et al., 2017; WHITWORTH; 
YUSSEFF-VANEGAS, 2019��� DQG� LLL��&KORURSURFWD�
LGLRLGHD��ZKLFK�RQO\�KDG�UHFRUGV�IRU�WKH�1RUWK��1RUWKHDVW��
6RXWKHDVW� DQG�&HQWUDO�:HVW� UHJLRQV� �%$7,67$�'$�
SILVA et al., 2010; URURAHY-RODRIGUES et al., 
������SOUSA et al., 2014; KOSMANN et al., 2017). 
&RQVLGHULQJ�WKH�UHODWLYHO\�VKRUW�H[SRVXUH�SHULRG�RI�WKH�
0DODLVH� WUDS�� DV�ZHOO� DV� 3(7�ERWWOH� WUDSV�� WKLV� VWXG\�
collected a significant number of species.

$OWKRXJK� IDPLO\�&DOOLSKRULGDH� LV� UHODWLYHO\�ZHOO�
VWXGLHG�� LWV� IDXQD� LQ� 3DUDQi� LV� VWLOO� SRRUO\� NQRZQ��
The first record was a study about synanthropy by 
Ferreira (1978) that listed eight species for Curitiba. 
Subsequently, Moura et al. (1997) and Caleffe et al. 
������� UHFRUGHG� WKUHH� VSHFLHV� RI�&DOOLSKRULGDH� HDFK��
LQ�VWXGLHV�IRFXVLQJ�RQ�IRUHQVLF�HQWRPRORJ\��7KH�RWKHU�
VSHFLHV�UHFRUGV�RI�WKLV�IDPLO\�LQ�3DUDQi�DUH�LQ�WD[RQRPLF�
UHYLVLRQV� �WHITWORTH, 2014; MARINHO et al., 
������WHITWORTH; YUSSEFF-VANEGAS, 2019��

7RJHWKHU��&KU\VRP\D� DOELFHSV� DQG�&KU\VRP\D�
PHJDFHSKDOD make up about 83% of the total collected 
LQGLYLGXDOV��,Q�DGGLWLRQ��DOO�RI�WKH�&KU\VRP\D�LQGLYLGXDOV�
ZHUH� FROOHFWHG� RQ� ,VODQG� ,��ZKLFK� FDQ� EH� H[SODLQHG�
E\� WKH� IDFW� WKDW� WKLV� LVODQG� KDV� JUHDWHU� UHPQDQWV� RI�
DQWKURSL]DWLRQ��VXFK�DV�DEDQGRQHG�KRXVHV��UHPQDQWV�RI�
IUXLW� WUHH�SODQWDWLRQV��DQG� WKH�SUHVHQFH�RI�D� IDPLO\�RI�
resident islanders. Since the 1950s, and before the park 
was delimited in 1997, many islands were occupied 
DQG�XVHG�IRU�KRXVLQJ��VXPPHU�YDFDWLRQ�DQG�DJULFXOWXUH�
(ROSA, 1997; MOTTA; CAMPOS, 2001). The genus 
&KU\VRP\D was introduced to Brazil in the 1970s 
(GUIMARÃES et al., 1978). Invasive species in the 
JURXS�TXLFNO\�VSUHDG�WKURXJKRXW�WKH�FRXQWU\��WKH\�DUH�
KLJKO\�V\QDQWKURSLF�VSHFLHV�DQG�YHU\�ZHOO�DGDSWHG� WR�
human environments (FERRAZ et al., 2010a). On the 
RWKHU�KDQG��QR�LQGLYLGXDOV�RI�WKLV�JHQXV�ZHUH�FROOHFWHG�
RQ� ,VODQG� ,,��ZKLFK�PD\� LQGLFDWH� D� JUHDWHU� GHJUHH� RI�
SUHVHUYDWLRQ�LQ�WKLV�DUHD�

/XFLOLD�ZDV� WKH� VHFRQG�PRVW� DEXQGDQW� JHQXV� LQ�
WKH�SUHVHQW�VWXG\��7KUHH�VSHFLHV�ZHUH�VDPSOHG��/XFLOLD�
FXSULQD��/XFLOLD�VHULFDWD�DQG�/XFLOLD�H[LPLD. The first 

WZR� DUH� LQYDVLYH� VSHFLHV� DQG� WKH� ODVW� LV� H[FOXVLYH� WR�
WKH�1HZ�:RUOG��$OWKRXJK�/��H[LPLD�KDV�EHHQ�VXIIHULQJ�
IURP�WKH�LPSDFWV�RI�LQYDVLYH�VSHFLHV�LQ�UHFHQW�\HDUV��LW�
LV�VWLOO�ZHOO�GLVWULEXWHG�LQ�%UD]LO��)(55$=�HW�DO�������E��
CARMO; VASCONCELOS, 2016). It can be inferred 
WKDW�ZLWK�D�JUHDWHU�FROOHFWLRQ�HIIRUW�LQ�WKH�FRXQWU\��WKH�
NQRZQ�ULFKQHVV�RI�/XFLOLD�ZRXOG�LQFUHDVH�EHFDXVH��LQ�
UHYLHZ�RI�WKH�JHQXV��:KLWZRUWK��������GHVFULEHG�IRXU�
QHZ�VSHFLHV�IRU�%UD]LO�

&RFKOLRP\LD�PDFHOODULD� LV�D�QHRWURSLFDO�VSHFLHV��
ZKLOH�&RFKOLRP\LD�KRPLQLYRUD[�LV�D�VSHFLHV�WKDW�FDXVHV�
P\LDVLV�DQG�LV�HDVLO\�FROOHFWHG�LQ�XUEDQ�HQYLURQPHQWV�
(GUIMARÃES; PAPAVERO, 1999). Both species 
DUH�UHODWLYHO\�FRPPRQ�LQ�%UD]LO�DQG�D�SUHYLRXV�VWXG\�
IRXQG�WKDW�&KU\VRP\D�DOELFHSV�WHQGV�WR�SUHIHU�SUH\LQJ�
RQ�&RFKOLRP\LD�PDFHOODULD� ODUYDH�RYHU� RWKHU� VWXGLHG�
species (FARIA et al., 1999).

3DUDOXFLOLD� SVHXGRO\UFHD� LV� D�ZLOG� QHRWURSLFDO�
VSHFLHV� WKDW� KDV� WZR� V\QRQ\PV��0\ROXFLOLD� O\UFHD�
�KOSMANN et al., 2013) DQG�3DUDOXFLOLD�[DQWKRJH��
QHLDWHV� (MADEIRA-OTT et al., 2019). The first had 
already been observed by Ferreira (1978) in Paraná State 
DQG�WKH�VHFRQG�KDV�EHHQ�UHFRUGHG�LQ�WKH�WKUHH�VRXWKHUQ�
states of Brazil (CARVALHO; RIBEIRO, 2000). 
&KORURSURFWD� LGLRLGHD� DOVR�KDV�D�ZLGH�GLVWULEXWLRQ� LQ�
%UD]LO��EDVHG�RQ�IDXQD�DQG�IRUHQVLF�HQWRPRORJ\�VWXGLHV�
(FERRAZ et al., 2010b; URURAHY-RODRIGUES 
HW� DO��� ������� DQG� RFFXUV� LQ�ZLOG� DUHDV�ZLWK� YDULHG�
SK\WRSK\VLRJQRPLHV��+RZHYHU��WKHUH�ZHUH�QR�UHFRUGV�
IRU�3DUDQi�6WDWH��DOWKRXJK�WKHUH�ZHUH�UHFRUGV�LQ�QHDUE\�
regions, such as Mato Grosso do Sul State (KOSMANN 
et al., 2017) and Paraguay (DEAR, 1985).

+HPLOXFLOLD� VHJPHQWDULD� DQG� +HPLOXFLOLD�
VHPLGLDSKDQD�� REVHUYHG� LQ� WKLV� VWXG\�� DUH� DOVR�QDWLYH�
VSHFLHV�FRPPRQO\�IRXQG�WKURXJKRXW�%UD]LO��JHQHUDOO\�
LQ� IRUHVW� HQYLURQPHQWV� �)(55$=� HW� DO��� ����E��
URURAHY-RODRIGUES et al., 2013).

5HJDUGLQJ� WKH� IDPLO\�0HVHPEULQHOOLGDH�� IRXU�
VSHFLHV�ZHUH�FROOHFWHG��ZLWK�PRVW�RI�WKH�PDWHULDO�FRPLQJ�
IURP� ,VODQG� ,,�� ,Q� WKH� FDVH� RI� ,VODQG� ,�� DOO� FROOHFWHG�
LQGLYLGXDOV� FDPH� IURP� WKH�0DODLVH� WUDS��7KH� VSHFLHV�
LQ� WKLV� IDPLO\�DUH�H[FOXVLYH� WR� WKH�QHRWURSLFDO� UHJLRQ��
FKDUDFWHUL]HG� DV� DV\QDQWKURSLF� DQG� DUH� FRPPRQO\�
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� $��6��%��6RX]D�HW�DO�

FROOHFWHG�LQ�SUHVHUYHG�HQYLURQPHQWV��&$%5,1,�HW�DO���
�������7KH�DEVHQFH�RI�LQGLYLGXDOV�LQ�WKH�JURXS�*,�WUDSV�
FDQ�EH�H[SODLQHG�E\�WZR�IDFWRUV��L��WKH�KLJK�DEXQGDQFH�
RI� WKH� JHQXV�&KU\VRP\D��ZKLFK�PD\� KDYH� H[FOXGHG�
0HVHPEULQHOOLGDH�LQGLYLGXDOV��DQG�LL��WKLV�DUHD�KDV�WKH�
PRVW�SURQRXQFHG�DQWKURSRJHQLF�DFWLRQ��DQG�WKH�VSHFLHV�
RI�WKLV�IDPLO\�DUH�PRUH�VHQVLWLYH�WR�KDELWDW�GLVWXUEDQFH�
(GADELHA et al., 2009; CABRINI et al., 2013).

7KH�WUDSV�RI�WKH�*,,�JURXS�DQG�*,�JURXS�KDG�D�YHU\�
ORZ�GHJUHH�RI�VLPLODULW\��0RUHRYHU��*,�KDG�ORZ�GLYHUVLW\�
LQ�DOO�LQGLFHV�XVHG��7KLV�SDWWHUQ�FDQ�EH�H[SODLQHG�E\�WKH�
ORZ�DEXQGDQFH�RI�WKH�JHQXV�&KU\VRP\D�IRXQG�RQ�,VODQG�
,,�� VLQFH�&KU\VRP\D� VSHFLPHQV�ZHUH�QRW� FROOHFWHG� LQ�
GII traps. On the other hand, in the GI traps the genus 
&KU\VRP\D� H[KLELWHG�KLJK�DEXQGDQFH��7KLV��DGGHG� WR�
WKH�IDFW�WKDW�DOO�QDWLYH�VSHFLHV�VKRZHG�D�KLJK�QHJDWLYH�
FRUUHODWLRQ�ZLWK� VSHFLHV� RI�&KU\VRP\D��PD\� H[SODLQ�
WKH� SDWWHUQV� IRXQG� LQ� WKLV� VWXG\�� HVSHFLDOO\� EHFDXVH�
&KU\VRP\D�VSHFLHV�DUH�KLJKO\�H[FOXGLQJ��VLQFH�WKH\�KDYH�
D�VKRUWHU�GHYHORSPHQW�WLPH�LQ�UHODWLRQ�WR�QDWLYH�VSHFLHV�
WKDW�PDNHV�WKHP�H[FHOOHQW�FRPSHWLWRUV��0,�DQG�*,,�ZHUH�
PRUH�VLPLODU��DOWKRXJK�WKH�VLPLODULW\��EHORZ�������ZDV�
low. According to Kent and Coker (1992), only values 
HTXDO�WR�RU�JUHDWHU�WKDQ������FDQ�EH�FRQVLGHUHG�DV�KLJK�
VLPLODULW\��7KH� GHJUHH� RI� VLPLODULW\� EHWZHHQ�0,� DQG�
*,,�FDQ�EH�H[SODLQHG�E\�WKH�-DFFDUG�LQGH[�HYDOXDWLQJ�
WKH� VLPLODULW\� TXDOLWDWLYHO\��7KXV�� WKLV� LQGH[� DQDO\]HV�
WKH� SURSRUWLRQ� RI� VSHFLHV� VKDUHG� DPRQJ� WKH� VDPSOHV�
LQ�UHODWLRQ�WR�WKH�WRWDO�QXPEHU�RI�VSHFLHV��,Q�WKLV�FDVH��
WKH�LQGH[�GRHV�QRW�FRQVLGHU�WKH�QXPEHU�RI�LQGLYLGXDOV�
SUHVHQW� LQ�WKH�VDPSOH��EXW� WKHLU�SUHVHQFH�DQG�DEVHQFH�
�)(55(,5$�HW�DO���������

)XUWKHUPRUH�� LQ� WKH� 3(7� WUDSV� DQ� DWWUDFWLYH�
VXEVWUDWH� ZDV� XVHG�� 7KLV� FRXOG� H[SODLQ� WKH� KLJK�
DEXQGDQFH� RI�&KU\VRP\D� DQG� LV� D� VWURQJ� H[FOXVLRQ�
IDFWRU�IRU�RWKHU�VSHFLHV�GXH�WR�WKH�SUHGDWRU\�FKDUDFWHU�
RI� LPPDWXUHV� RI� WKLV� JHQXV� WKDW�� LQ� VRPH� FDVHV�� FDQ�
SUDFWLFH�FDQQLEDOLVP��)$5,$�HW�DO����������7KXV��QDWLYH�
VSHFLHV�WHQG�WR�FKRRVH�VXEVWUDWHV�IRU�OD\LQJ�HJJV�ZKHUH�
LPPDWXUH�&KU\VRP\D do not occur (GALINDO et al., 
2016; SPINDOLA et al., 2017). This exclusion becomes 
HYLGHQW�EHFDXVH�QHFURSKDJRXV� VSHFLHV�XVH� HSKHPHUDO�
UHVRXUFHV� DQG� WHQG� WR� KDYH� DQ� DJJUHJDWH� GLVWULEXWLRQ�
(MOURA, 2004), so the competition for substrate 

EHFRPHV�LQHYLWDEOH��$Q�LQFUHDVH�RI�LQYDVLYH�VSHFLHV�LQ�
QHRWURSLFDO�HQYLURQPHQWV��ZLWK�WKH�FRQVHTXHQW�GHFUHDVH�
LQ�QDWLYH�VSHFLHV��KDV�DOUHDG\�EHHQ�REVHUYHG�IRU�LVODQGV�
(CARMO; VASCONCELOS, 2016), coastal regions 
(BARBOSA et al., 2017), the Atlantic Forest (FERRAZ 
HW�DO�������E��DQG�WKH�&KDFR�HFRUHJLRQ��'8)(.�HW�DO���
2019).

%DVHG� RQ� WKLV�� WKH� UHVXOWV� KLJKOLJKW� WKDW� KXPDQ�
DFWLRQ�FDQ�SOD\�D�GHFLVLYH�UROH�LQ�WKH�GLYHUVLW\�RI�VSHFLHV��
7KLV� LV� EHFDXVH� HQYLURQPHQWDO� GHJUDGDWLRQ� DQG�RU�
XUEDQL]DWLRQ�FDQ�FRQWULEXWH�SRVLWLYHO\�WR�WKH�GLVSHUVDO�
RI� LQYDVLYH� VSHFLHV�� HVSHFLDOO\� LQ� FRPELQDWLRQ�ZLWK�
WHPSHUDWXUH�ULVH�GXH�WR�FOLPDWH�FKDQJH��ZKLFK�LQFUHDVHV�
WKH� DEXQGDQFH� RI� H[RWLF� VSHFLHV� DQG�� FRQVHTXHQWO\��
GHFUHDVHV�VSHFLHV�GLYHUVLW\��7KHVH�GDWD�GUDZ�DWWHQWLRQ�
WR�QHZ�FKDOOHQJHV�LQ�WHUPV�RI�ODQG�XVH�DQG�FRQVHUYDWLRQ��
,I�QDWXUDO�DUHDV�FRQWLQXH�WR�EH�GHJUDGHG��QDWLYH�VSHFLHV�
PXVW� EH�PRQLWRUHG� DQG�RU� LQFOXGHG� LQ�PDQDJHPHQW�
SURJUDPV�VR�WKH\�GR�QRW�JR�H[WLQFW�

$FNQRZOHGJPHQWV
:H�WKDQN�WKH�IROORZLQJ��,&0%LR�IRU�WKH�UHVHDUFK�

permits (SISBIO nº 65047-1); the Paraná Meteorological 
6\VWHP� �6,0(3$5�� IRU� SURYLGLQJ� WKH� FOLPDWRORJLFDO�
GDWD��WKH�HQYLURQPHQWDO�DQDO\VWV�DQG�EULJDGH�PHPEHUV�
RI�,&0%LR�IRU�WKHLU�DVVLVWDQFH�LQ�WKH�FROOHFWLQJ�ORJLVWLFV�
LQ� ,OKD�*UDQGH�1DWLRQDO� 3DUN�� 3DUDQi�6WDWH�� DQG� WKH�
PHPEHUV� RI� WKH� ILHOG� WHDP�ZKR� DVVLVWHG�ZLWK� GDWD�
collection (Diego Santiago, Mariane Peczek and Lucas 
5RGULJXHV��
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