
Species identification of forensically important flies using 

DNA barcoding 

Introduction 

 

Accurate identification of an insect specimen is usually a crucial first step in a forensic entomological analysis because closely related 

carrion species may differ substantially in growth rate and diapause response. However, species-diagnostic anatomical characters are 

often difficult to use since 1) they are not known for most immature stages, 2) existing keys may be incomplete and difficult to use for 

nonspecialists and 3) the available material could be strongly degraded or fragmented. A DNA-based identification tool may largely 

overcome these problems.  

 

Here, we present, and analyse, the first reference database for West European Sarcophaga species (Sarcophagidae) of forensic interest. 
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General results 

 

1. the entire COI gene and barcode region have a similar ID 

 success (Result tables) 

2. the minibarcode fragment has a much lower ID success 

3. part of the incorrect IDs can be explained by a lack of 

 conspecifics in the reference database 

4. DNA barcoding reveals potential cryptic diversity (Figure) 

 

Material and Methods 

-145 specimens of 50 West European Sarcophaga species sequenced for the entire COI gene (whenever possible) 

- additional Sarcophaga sequences collected from GenBank and BOLD  

- total dataset of 270 specimens from 99 species 

- Different fragment lengths analysed: entire COI gene - standard barcode fragment - minibarcode fragment 

- NJ-tree (K2P-model), optimal intra-interspecific sequence divergence threshold according to Lefébure et al. MPE, 2006, 40: 

 435-447 

- identification (ID) success determined using Best Match (BM) and Best Close Match (BCM) criteria 

Results BM criterium 

 
Number of sequences (N seq), number of species (N sp) and the no of species for which no 

conspecific sequence was available in the dataset (N no con) of the different Sarcophaga datasets 

and the ID success according to the BM criterium 

 

 

 

 

 

 

 

 

 

 

N N N no correct ambiguous incorrect

seq sp con

entire COI 173 82 36 135 (78%) 1 (0.6%) 37 (21.4%)

barcode 270 99 42 214 (79.3%) 10 (3.7%) 46 (17%)

mini-barcode 270 99 42 163 (60.4%) 70 (26%) 37 (13.6%)

N N N no correct ambiguous incorrect

seq sp con

entire COI 173 82 36 135 (78%) 1 (0.6%) 37 (21.4%)

barcode 270 99 42 214 (79.3%) 10 (3.7%) 46 (17%)

mini-barcode 270 99 42 163 (60.4%) 70 (26%) 37 (13.6%)

Results BCM criterium 
 

Number of sequences (N seq), number of species (N sp) and the no of species for which no 

conspecific sequence was available in the dataset (N no con) of the different Sarcophaga 

datasets and the ID success according to the BCM criterium; TH = threshold 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N N N no correct ambiguous incorrect incorrect

seq sp con but match but no match

< TH < TH

entire COI 173 82 36 135 (78%) 1 (0.6%) 14 (8.1%) 23 (13.3%)

barcode 270 99 42 214 (79.3%) 10 (3.7%) 32 (11.9%) 14 (5.2%)

mini-barcode 270 99 42 159 (60.4%) 63 (23.3%) 21 (7.8%) 27 (10%)

incomplete database

wrong identifications

N N N no correct ambiguous incorrect incorrect

seq sp con but match but no match

< TH < TH

entire COI 173 82 36 135 (78%) 1 (0.6%) 14 (8.1%) 23 (13.3%)

barcode 270 99 42 214 (79.3%) 10 (3.7%) 32 (11.9%) 14 (5.2%)

mini-barcode 270 99 42 159 (60.4%) 63 (23.3%) 21 (7.8%) 27 (10%)

incomplete databaseincomplete database

wrong identificationswrong identifications

Conclusions 

 

promising results: 

- molecular identification for 80% of the species 

- identification of females and larvae possible 

 

but: 

- reference database is incomplete 

- possibly high within-species variation (geographical / cryptic 

 diversity) 

- minibarcode fragment performs worser than longer fragments 

 

Part of the NJ-tree showing potential cryptic diversity within 

Sarcophaga dux 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Sarcophaga misera JW242v1

 Sarcophaga misera JW243

 Sarcophaga misera JW214v1

 Sarcophaga misera JW236v1

 Sarcophaga misera JW217v2

 Sarcophaga misera JW226v2

 Sarcophaga misera JW242v2

 Sarcophaga misera JW225v2

 Sarcophaga misera JW236v2

 Sarcophaga misera JW297v1

 Sarcophaga misera JW216v3

 Sarcophaga misera JW222v2

 Sarcophaga misera JW225v1

 Sarcophaga misera JW226v1

 Sarcophaga misera JW297v2

 Sarcophaga misera JW214v2

 Sarcophaga taenionota S127

 Sarcophaga taenionota S103

 Sarcophaga misera S9

 Sarcophaga misera S107

 Sarcophaga albiceps S152

 Sarcophaga albiceps PA1

 NICC0212 Sarcophaga albiceps (M)

 NICC0213 Sarcophaga albiceps (F)

 NICC0414 Sarcophaga albiceps (M)

 NICC0415 Sarcophaga albiceps (M)

 NICC0472 Sarcophaga albiceps (U)

 Sarcophaga robustispinosa S.robus2-PT

 Sarcophaga robustispinosa S.robus1-PT

 NICC0163 Sarcophaga siciliana (M)

 NICC0164 Sarcophaga siciliana (F)

 Sarcophaga notabilis C1-BK-M14

 Sarcophaga notabilis S767

 Sarcophaga dumoga BD

 Sarcophaga peregrina S-CH9

 Sarcophaga peregrina S-CH2

 Sarcophaga javanica S40

 Sarcophaga javanica S26

 Sarcophaga krathonmai BN

 Sarcophaga krathonmai S-SWK-288

 Sarcophaga javanica S32

 Sarcophaga javanica S125

 Sarcophaga kohla JW245

 Sarcophaga peregrina

 NICC0466 Sarcophaga caerulescens (U)

 NICC0468 Sarcophaga caerulescens (U)

 NICC0214 Sarcophaga caerulescens (M)

 Sarcophaga caerulescens

 NICC0215 Sarcophaga caerulescens (F)

 NICC0464 Sarcophaga caerulescens (M)

 NICC0465 Sarcophaga caerulescens (U)

 NICC0467 Sarcophaga caerulescens (U)

 NICC0216 Sarcophaga aratrix (M)

 NICC0217 Sarcophaga aratrix (F)

 NICC0463 Sarcophaga similis-doubt (F)

 Sarcophaga javana S157

 Sarcophaga javana P.javana-CH

 Sarcophaga dux JW246v2

 Sarcophaga dux JW241

 Sarcophaga brevicornis S23

 Sarcophaga brevicornis S-CH14

 NICC0192 Sarcophaga teretirostris (M)

 NICC0184 Sarcophaga jacobsoni (M)

 NICC0185 Sarcophaga jacobsoni (F)

 NICC0186 Sarcophaga marshalli (M)

 NICC0194 Sarcophaga tibialis (M)

 NICC0418 ParaSarcophaga tibialis (M)

 Sarcophaga dux SY9

 Sarcophaga dux S132

 Sarcophaga dux S69

 Sarcophaga dux JW217v1

 Sarcophaga dux JW233

 Sarcophaga dux JW246v1

 NICC0180 Sarcophaga aegyptica (M)

 NICC0181 Sarcophaga dux (M)

 NICC0182 Sarcophaga dux (F)

 Sarcophaga aquila P.aquila-NP

 Sarcophaga aquila P.aquila-PT

 Sarcophaga aquila S-SWK-125

 NICC0154 Sarcophaga pandellei (M)

 NICC0155 Sarcophaga pandellei (F)

 Sarcophaga aurifrons JW228v1

 Sarcophaga aurifrons JW213

 Sarcophaga aurifrons JW227v1

 Sarcophaga brachiata S.bra2-PT

 Sarcophaga brachiata S.bra1-PT

 Sarcophaga scopariiformis S122

 Sarcophaga scopariiformis S461

 Sarcophaga quinqueramosa S-SWK-260

 Sarcophaga omari PS1

 Sarcophaga bullata 2

 Sarcophaga bullata 1

 Sarcophaga polistensis

 Sarcophaga cooleyi

 Sarcophaga africa 2

 NICC0480 Sarcophaga africa (M)

 NICC0479 Sarcophaga africa (M)

 NICC0112 Sarcophaga africa (F)

 NICC0111 Sarcophaga africa (M)

 Sarcophaga africa 1

 Sarcophaga crassipalpis JW200

 NICC0481 Sarcophaga africa (U)

 NICC0482 Sarcophaga africa-doubt (U)

 NICC0483 Sarcophaga sp. (M)

 Sarcophaga mimoris

 Sarcophaga triplasia

 NICC0171 Sarcophaga schuetzei (U)

 Sarcophaga aldrichi

 NICC0246 Sarcophaga uliginosa (M)

 NICC0247 Sarcophaga uliginosa (F)

 Sarcophaga utilis

 NICC0174 Sarcophaga argyrostoma (M)

 NICC0308 Sarcophaga argyrostoma (U)

 NICC0376 Sarcophaga argyrostoma (F)

 NICC0471 Sarcophaga crassipalpis (U)

 NICC0087 Sarcophaga argyrostoma (M)

 NICC0091 Sarcophaga argyrostoma (M)

 NICC0637 Sarcophaga argyrostoma (F)

 NICC0377 Sarcophaga argyrostoma (F)

 NICC0092 Sarcophaga argyrostoma (M)

 NICC0089 Sarcophaga argyrostoma (M)

 NICC0088 Sarcophaga argyrostoma (F)

 NICC0086 Sarcophaga argyrostoma (F)

 NICC0085 Sarcophaga argyrostoma (M)

 NICC0175 Sarcophaga argyrostoma (F)

 Sarcophaga argyrostoma

 Sarcophaga ruficornis SY5

 Sarcophaga ruficornis S21

 Sarcophaga ruficornis

 NICC0107 Sarcophaga cultellata (M)

 NICC0108 Sarcophaga cultellata (F)

 NICC0178 Sarcophaga cultellata (M)

 NICC0634 Sarcophaga crassipalpis (M)

 NICC0636 Sarcophaga crassipalpis (F)

 Sarcophaga crassipalpis JW198v1

 Sarcophaga crassipalpis JW199v1

 Sarcophaga crassipalpis JW199v2

 Sarcophaga crassipalpis JW198v2

 Sarcophaga crassipalpis 2

 Sarcophaga crassipalpis 1

 NICC0090 Sarcophaga crassipalpis (M)

 NICC0633 Sarcophaga crassipalpis (M)

 Sarcophaga crassipalpis J69

 NICC0635 Sarcophaga crassipalpis (M)

 NICC0198 Sarcophaga granulata (M)

 NICC0199 Sarcophaga granulata (F)

 NICC0173 Sarcophaga anaces (F)

 NICC0204 Sarcophaga soror (M)

 NICC0408 Sarcophaga incisilobata (M)

 NICC0466h Sarcophaga sp. (M)

 NICC0226 Sarcophaga ornatijuxta (M)

 NICC0227 Sarcophaga ornatijuxta (F)

 NICC0228 Sarcophaga pagensis (M)

 NICC0631 Sarcophaga pagensis (F)

 NICC0232 Sarcophaga subvicina (M)

 NICC0233 Sarcophaga subvicina (F)

 NICC0410 Sarcophaga carnaria (M)

 NICC0469 Sarcophaga carnaria (U)

 NICC0404 Sarcophaga carnaria (M)

 NICC0230 Sarcophaga pyreneica (M)

 NICC0222 Sarcophaga jeanleclercqi (M)

 Sarcophaga carnaria

 NICC0413 Sarcophaga lehmanni (M)

 NICC0476 Sarcophaga lehmanni (M)

 NICC0411 Sarcophaga lehmanni (U)

 NICC0420 Sarcophaga lehmanni (U)

 NICC0220 Sarcophaga croatica (M)

 NICC0234 Sarcophaga variegata (M)

 NICC0421 Sarcophaga variegata (U)

 NICC0416 Sarcophaga variegata (M)

 NICC0477 Sarcophaga lehmanni (M)

 NICC0473 Sarcophaga lehmanni (U)

 NICC0402 Sarcophaga variegata (M)

 NICC0463h Sarcophaga variegata (F)

 NICC0464h Sarcophaga variegata (M)

 NICC0460h Sarcophaga variegata (F)

 NICC0461h Sarcophaga variegata (M)

 NICC0405 Sarcophaga variegata (M)

 NICC0465h Sarcophaga variegata (U)

 NICC0196 Sarcophaga sexpunctata (M)

 NICC0145 Sarcophaga filia (M)

 NICC0146 Sarcophaga filia (F)

 NICC0187 Sarcophaga marshalli (F)

 NICC0208 Sarcophaga protuberans (M)

 NICC0122 Sarcophaga hirticrus (F)

 NICC0409 Sarcophaga hirticrus (M)

 NICC0168 Sarcophaga vicina (M)

 NICC0169 Sarcophaga vicina (F)

 Sarcophaga serrata S-SWK-302

 NICC0151 Sarcophaga minima (M)

 NICC0156 Sarcophaga penicillata (M)

 NICC0170 Sarcophaga villeneuveana (M)

 NICC0133 Sarcophaga ancilla (M)

 NICC0141 Sarcophaga depressifrons (M)

 NICC0143 Sarcophaga dissimilis (M)

 NICC0149 Sarcophaga infantilis (M)

 NICC0150 Sarcophaga infantilis (F)

 NICC0158 Sarcophaga rondaniana (M)

 NICC0159 Sarcophaga schineri (M)

 NICC0160 Sarcophaga schineri (F)

 NICC0139 Sarcophaga chaetoneura (M)

 NICC0114 Sarcophaga cucullans (M)

 NICC0115 Sarcophaga cucullans (F)

 NICC0116 Sarcophaga pumila (M)

 NICC0157 Sarcophaga proxima (M)

 NICC0166 Sarcophaga vagans (M)

 NICC0423 Sarcophaga sp. (U)

 NICC0125 Sarcophaga noverca (M)

 NICC0126 Sarcophaga noverca (F)

 NICC0119 Sarcophaga crassimargo (M)

 NICC0120 Sarcophaga crassimargo (F)

 NICC0130 Sarcophaga okaliana (F)

 NICC0117 Sarcophaga agnata (M)

 NICC0131 Sarcophaga rosellei (M)

 Sarcophaga iota JW237

 Sarcophaga iota JW240v1

 Sarcophaga iota JW218v1

 Sarcophaga iota JW218v2

 Sarcophaga iota JW240v2

 Sarcophaga pattoni S494

 Sarcophaga pattoni LP-Gom

 Sarcophaga aureolata LA

 Sarcophaga saprianovae LS2

 Sarcophaga saprianovae LS

 Sarcophaga beta JW223

 Sarcophaga bidentata JW209v2

 Sarcophaga bidentata JW209v1

 Sarcophaga bidentata JW197

 Sarcophaga bidentata JW131

 Sarcophaga bidentata JW208

 Sarcophaga inextricata S131

 Sarcophaga inextricata S37

 Sarcophaga hardyi JW234

 Sarcophaga longifilia SL-TPiai

 Sarcophaga longifilia SL1-NP

 Sarcophaga longifilia S-MB4

 Sarcophaga praedatrix JW224

 Sarcophaga praedatrix JW244

 Sarcophaga meiofilosia JW250v2

 Sarcophaga meiofilosia JW250v1

 Sarcophaga megafilosia JW247v2

 Sarcophaga megafilosia JW247v1

 Sarcophaga impatiens JW248v2

 Sarcophaga impatiens JW49v1

 Sarcophaga impatiens JW249v2

 Sarcophaga impatiens JW201v2

 Sarcophaga impatiens JW49v2

 Sarcophaga impatiens JW201v1

 Sarcophaga impatiens JW207v2

 Sarcophaga impatiens JW202

 Sarcophaga impatiens JW206v2

 Sarcophaga impatiens JW203

 Sarcophaga impatiens JW207v1

 Sarcophaga impatiens JW194

 Sarcophaga impatiens JW249v1

 Sarcophaga impatiens JW235v1

 Sarcophaga impatiens JW235v2

 Sarcophaga impatiens JW204

 Sarcophaga impatiens JW205

 Sarcophaga impatiens JW220v1

 Sarcophaga impatiens JW188

 Sarcophaga impatiens JW248v1

 Sarcophaga misera JW216v2

 Sarcophaga princeps S71

 Sarcophaga princeps S25

 Sarcophaga kempi S134

 Sarcophaga kempi S102

 Sarcophaga kempi S274

 Sarcophaga gressitti S-SWK-286

 Sarcophaga gressitti S462

 Sarcophaga australis JW221

 Sarcophaga australis JW210

 Sarcophaga australis JW211v1

 NICC0132 Sarcophaga rosellei (F)

 NICC0614 Angiometopa falleni (F)

 NICC0615 Angiometopa falleni (M)

 NICC0617 Sarcophila meridionalis (M)

 NICC0618 Sarcophila meridionalis (F)

 Sarcophaga misera JW242v1

 Sarcophaga misera JW243

 Sarcophaga misera JW214v1

 Sarcophaga misera JW236v1

 Sarcophaga misera JW217v2

 Sarcophaga misera JW226v2

 Sarcophaga misera JW242v2

 Sarcophaga misera JW225v2

 Sarcophaga misera JW236v2

 Sarcophaga misera JW297v1

 Sarcophaga misera JW216v3

 Sarcophaga misera JW222v2

 Sarcophaga misera JW225v1

 Sarcophaga misera JW226v1

 Sarcophaga misera JW297v2

 Sarcophaga misera JW214v2

 Sarcophaga taenionota S127

 Sarcophaga taenionota S103

 Sarcophaga misera S9

 Sarcophaga misera S107

 Sarcophaga albiceps S152

 Sarcophaga albiceps PA1

 NICC0212 Sarcophaga albiceps (M)

 NICC0213 Sarcophaga albiceps (F)

 NICC0414 Sarcophaga albiceps (M)

 NICC0415 Sarcophaga albiceps (M)

 NICC0472 Sarcophaga albiceps (U)

 Sarcophaga robustispinosa S.robus2-PT

 Sarcophaga robustispinosa S.robus1-PT

 NICC0163 Sarcophaga siciliana (M)

 NICC0164 Sarcophaga siciliana (F)

 Sarcophaga notabilis C1-BK-M14

 Sarcophaga notabilis S767

 Sarcophaga dumoga BD

 Sarcophaga peregrina S-CH9

 Sarcophaga peregrina S-CH2

 Sarcophaga javanica S40

 Sarcophaga javanica S26

 Sarcophaga krathonmai BN

 Sarcophaga krathonmai S-SWK-288

 Sarcophaga javanica S32

 Sarcophaga javanica S125

 Sarcophaga kohla JW245

 Sarcophaga peregrina

 NICC0466 Sarcophaga caerulescens (U)

 NICC0468 Sarcophaga caerulescens (U)

 NICC0214 Sarcophaga caerulescens (M)

 Sarcophaga caerulescens

 NICC0215 Sarcophaga caerulescens (F)

 NICC0464 Sarcophaga caerulescens (M)

 NICC0465 Sarcophaga caerulescens (U)

 NICC0467 Sarcophaga caerulescens (U)

 NICC0216 Sarcophaga aratrix (M)

 NICC0217 Sarcophaga aratrix (F)

 NICC0463 Sarcophaga similis-doubt (F)

 Sarcophaga javana S157

 Sarcophaga javana P.javana-CH

 Sarcophaga dux JW246v2

 Sarcophaga dux JW241

 Sarcophaga brevicornis S23

 Sarcophaga brevicornis S-CH14

 NICC0192 Sarcophaga teretirostris (M)

 NICC0184 Sarcophaga jacobsoni (M)

 NICC0185 Sarcophaga jacobsoni (F)

 NICC0186 Sarcophaga marshalli (M)

 NICC0194 Sarcophaga tibialis (M)

 NICC0418 ParaSarcophaga tibialis (M)

 Sarcophaga dux SY9

 Sarcophaga dux S132

 Sarcophaga dux S69

 Sarcophaga dux JW217v1

 Sarcophaga dux JW233

 Sarcophaga dux JW246v1

 NICC0180 Sarcophaga aegyptica (M)

 NICC0181 Sarcophaga dux (M)

 NICC0182 Sarcophaga dux (F)

 Sarcophaga aquila P.aquila-NP

 Sarcophaga aquila P.aquila-PT

 Sarcophaga aquila S-SWK-125

 NICC0154 Sarcophaga pandellei (M)

 NICC0155 Sarcophaga pandellei (F)

 Sarcophaga aurifrons JW228v1

 Sarcophaga aurifrons JW213

 Sarcophaga aurifrons JW227v1

 Sarcophaga brachiata S.bra2-PT

 Sarcophaga brachiata S.bra1-PT

 Sarcophaga scopariiformis S122

 Sarcophaga scopariiformis S461

 Sarcophaga quinqueramosa S-SWK-260

 Sarcophaga omari PS1

 Sarcophaga bullata 2

 Sarcophaga bullata 1

 Sarcophaga polistensis

 Sarcophaga cooleyi

 Sarcophaga africa 2

 NICC0480 Sarcophaga africa (M)

 NICC0479 Sarcophaga africa (M)

 NICC0112 Sarcophaga africa (F)

 NICC0111 Sarcophaga africa (M)

 Sarcophaga africa 1

 Sarcophaga crassipalpis JW200

 NICC0481 Sarcophaga africa (U)

 NICC0482 Sarcophaga africa-doubt (U)

 NICC0483 Sarcophaga sp. (M)

 Sarcophaga mimoris

 Sarcophaga triplasia

 NICC0171 Sarcophaga schuetzei (U)

 Sarcophaga aldrichi

 NICC0246 Sarcophaga uliginosa (M)

 NICC0247 Sarcophaga uliginosa (F)

 Sarcophaga utilis

 NICC0174 Sarcophaga argyrostoma (M)

 NICC0308 Sarcophaga argyrostoma (U)

 NICC0376 Sarcophaga argyrostoma (F)

 NICC0471 Sarcophaga crassipalpis (U)

 NICC0087 Sarcophaga argyrostoma (M)

 NICC0091 Sarcophaga argyrostoma (M)

 NICC0637 Sarcophaga argyrostoma (F)

 NICC0377 Sarcophaga argyrostoma (F)

 NICC0092 Sarcophaga argyrostoma (M)

 NICC0089 Sarcophaga argyrostoma (M)

 NICC0088 Sarcophaga argyrostoma (F)

 NICC0086 Sarcophaga argyrostoma (F)

 NICC0085 Sarcophaga argyrostoma (M)

 NICC0175 Sarcophaga argyrostoma (F)

 Sarcophaga argyrostoma

 Sarcophaga ruficornis SY5

 Sarcophaga ruficornis S21

 Sarcophaga ruficornis

 NICC0107 Sarcophaga cultellata (M)

 NICC0108 Sarcophaga cultellata (F)

 NICC0178 Sarcophaga cultellata (M)

 NICC0634 Sarcophaga crassipalpis (M)

 NICC0636 Sarcophaga crassipalpis (F)

 Sarcophaga crassipalpis JW198v1

 Sarcophaga crassipalpis JW199v1

 Sarcophaga crassipalpis JW199v2

 Sarcophaga crassipalpis JW198v2

 Sarcophaga crassipalpis 2

 Sarcophaga crassipalpis 1

 NICC0090 Sarcophaga crassipalpis (M)

 NICC0633 Sarcophaga crassipalpis (M)

 Sarcophaga crassipalpis J69

 NICC0635 Sarcophaga crassipalpis (M)

 NICC0198 Sarcophaga granulata (M)

 NICC0199 Sarcophaga granulata (F)

 NICC0173 Sarcophaga anaces (F)

 NICC0204 Sarcophaga soror (M)

 NICC0408 Sarcophaga incisilobata (M)

 NICC0466h Sarcophaga sp. (M)

 NICC0226 Sarcophaga ornatijuxta (M)

 NICC0227 Sarcophaga ornatijuxta (F)

 NICC0228 Sarcophaga pagensis (M)

 NICC0631 Sarcophaga pagensis (F)

 NICC0232 Sarcophaga subvicina (M)

 NICC0233 Sarcophaga subvicina (F)

 NICC0410 Sarcophaga carnaria (M)

 NICC0469 Sarcophaga carnaria (U)

 NICC0404 Sarcophaga carnaria (M)

 NICC0230 Sarcophaga pyreneica (M)

 NICC0222 Sarcophaga jeanleclercqi (M)

 Sarcophaga carnaria

 NICC0413 Sarcophaga lehmanni (M)

 NICC0476 Sarcophaga lehmanni (M)

 NICC0411 Sarcophaga lehmanni (U)

 NICC0420 Sarcophaga lehmanni (U)

 NICC0220 Sarcophaga croatica (M)

 NICC0234 Sarcophaga variegata (M)

 NICC0421 Sarcophaga variegata (U)

 NICC0416 Sarcophaga variegata (M)

 NICC0477 Sarcophaga lehmanni (M)

 NICC0473 Sarcophaga lehmanni (U)

 NICC0402 Sarcophaga variegata (M)

 NICC0463h Sarcophaga variegata (F)

 NICC0464h Sarcophaga variegata (M)

 NICC0460h Sarcophaga variegata (F)

 NICC0461h Sarcophaga variegata (M)

 NICC0405 Sarcophaga variegata (M)

 NICC0465h Sarcophaga variegata (U)

 NICC0196 Sarcophaga sexpunctata (M)

 NICC0145 Sarcophaga filia (M)

 NICC0146 Sarcophaga filia (F)

 NICC0187 Sarcophaga marshalli (F)

 NICC0208 Sarcophaga protuberans (M)

 NICC0122 Sarcophaga hirticrus (F)

 NICC0409 Sarcophaga hirticrus (M)

 NICC0168 Sarcophaga vicina (M)

 NICC0169 Sarcophaga vicina (F)

 Sarcophaga serrata S-SWK-302

 NICC0151 Sarcophaga minima (M)

 NICC0156 Sarcophaga penicillata (M)

 NICC0170 Sarcophaga villeneuveana (M)

 NICC0133 Sarcophaga ancilla (M)

 NICC0141 Sarcophaga depressifrons (M)

 NICC0143 Sarcophaga dissimilis (M)

 NICC0149 Sarcophaga infantilis (M)

 NICC0150 Sarcophaga infantilis (F)

 NICC0158 Sarcophaga rondaniana (M)

 NICC0159 Sarcophaga schineri (M)

 NICC0160 Sarcophaga schineri (F)

 NICC0139 Sarcophaga chaetoneura (M)

 NICC0114 Sarcophaga cucullans (M)

 NICC0115 Sarcophaga cucullans (F)

 NICC0116 Sarcophaga pumila (M)

 NICC0157 Sarcophaga proxima (M)

 NICC0166 Sarcophaga vagans (M)

 NICC0423 Sarcophaga sp. (U)

 NICC0125 Sarcophaga noverca (M)

 NICC0126 Sarcophaga noverca (F)

 NICC0119 Sarcophaga crassimargo (M)

 NICC0120 Sarcophaga crassimargo (F)

 NICC0130 Sarcophaga okaliana (F)

 NICC0117 Sarcophaga agnata (M)

 NICC0131 Sarcophaga rosellei (M)

 Sarcophaga iota JW237

 Sarcophaga iota JW240v1

 Sarcophaga iota JW218v1

 Sarcophaga iota JW218v2

 Sarcophaga iota JW240v2

 Sarcophaga pattoni S494

 Sarcophaga pattoni LP-Gom

 Sarcophaga aureolata LA

 Sarcophaga saprianovae LS2

 Sarcophaga saprianovae LS

 Sarcophaga beta JW223

 Sarcophaga bidentata JW209v2

 Sarcophaga bidentata JW209v1

 Sarcophaga bidentata JW197

 Sarcophaga bidentata JW131

 Sarcophaga bidentata JW208

 Sarcophaga inextricata S131

 Sarcophaga inextricata S37

 Sarcophaga hardyi JW234

 Sarcophaga longifilia SL-TPiai

 Sarcophaga longifilia SL1-NP

 Sarcophaga longifilia S-MB4

 Sarcophaga praedatrix JW224

 Sarcophaga praedatrix JW244

 Sarcophaga meiofilosia JW250v2

 Sarcophaga meiofilosia JW250v1

 Sarcophaga megafilosia JW247v2

 Sarcophaga megafilosia JW247v1

 Sarcophaga impatiens JW248v2

 Sarcophaga impatiens JW49v1

 Sarcophaga impatiens JW249v2

 Sarcophaga impatiens JW201v2

 Sarcophaga impatiens JW49v2

 Sarcophaga impatiens JW201v1

 Sarcophaga impatiens JW207v2

 Sarcophaga impatiens JW202

 Sarcophaga impatiens JW206v2

 Sarcophaga impatiens JW203

 Sarcophaga impatiens JW207v1

 Sarcophaga impatiens JW194

 Sarcophaga impatiens JW249v1

 Sarcophaga impatiens JW235v1

 Sarcophaga impatiens JW235v2

 Sarcophaga impatiens JW204

 Sarcophaga impatiens JW205

 Sarcophaga impatiens JW220v1

 Sarcophaga impatiens JW188

 Sarcophaga impatiens JW248v1

 Sarcophaga misera JW216v2

 Sarcophaga princeps S71

 Sarcophaga princeps S25

 Sarcophaga kempi S134

 Sarcophaga kempi S102

 Sarcophaga kempi S274

 Sarcophaga gressitti S-SWK-286

 Sarcophaga gressitti S462

 Sarcophaga australis JW221

 Sarcophaga australis JW210

 Sarcophaga australis JW211v1

 NICC0132 Sarcophaga rosellei (F)

 NICC0614 Angiometopa falleni (F)

 NICC0615 Angiometopa falleni (M)

 NICC0617 Sarcophila meridionalis (M)

 NICC0618 Sarcophila meridionalis (F)


