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 Hydroscapha takahashii (outgroup) 
 cvb787tibl003 ,  REFUS218-22 ,  OQ173214 ,  Dissochaetus confusus  

 cvb239_a3 ,  REFUS340-22 ,  OQ173069 ,  Dissochaetus hetschkoi  
 cvb199be102 ,  REFUS412-22 ,  OQ173071 ,  Dissochaetus hetschkoi  
 cvb117roun002 ,  REFUS058-22 ,  OQ173073 ,  Dissochaetus hetschkoi  
 cvb626_a2 ,  REFUS276-22 ,  OQ173068 ,  Dissochaetus hetschkoi  
 cvb301_a3 ,  REFUS328-22 ,  OQ173070 ,  Dissochaetus hetschkoi  
 cvb239_a2 ,  REFUS339-22 ,  OQ173067 ,  Dissochaetus hetschkoi  
 cvb301_a2 ,  REFUS327-22 ,  OQ173072 ,  Dissochaetus hetschkoi  

 cvb564vala004 ,  VAT312-15 ,  KT783148 ,  Vatesus cf. clypeatus CVB72 
 cvb548vala001 ,  VAT302-15 ,  KT783155 ,  Vatesus cf. clypeatus CVB72 
 cvb513vala001 ,  VAT285-15 ,  KT783161 ,  Vatesus cf. clypeatus CVB72 
 cvb564vala001 ,  VAT306-15 ,  KT783151 ,  Vatesus cf. clypeatus CVB72 
 cvb564vala002 ,  VAT308-15 ,  KT783150 ,  Vatesus cf. clypeatus CVB72 
 cvb293_l2 ,  ECIMY1594-20 ,  MW129935 ,  Vatesus cf. clypeatus CVB72 
 cvb564vala003 ,  VAT310-15 ,  KT783149 ,  Vatesus cf. clypeatus CVB72 
 cvb548vala002 ,  VAT303-15 ,  KT783154 ,  Vatesus cf. clypeatus CVB72 

 cvb560tibl002 ,  REFUS049-22 ,  OQ173088 ,  Coproporus CVB81 
 cvb525_a1 ,  REFUS284-22 ,  OQ173089 ,  Coproporus CVB81 

 cvb239_a4 ,  REFUS341-22 ,  OQ173082 ,  Coproporus CVB12 
 cvb117tibl001 ,  REFUS060-22 ,  OQ173084 ,  Coproporus CVB12 

 cvb301_a5 ,  REFUS330-22 ,  OQ173087 ,  Coproporus CVB12 
 cvb301_a6 ,  REFUS331-22 ,  OQ173086 ,  Coproporus CVB12 

 cvb440_a3 ,  REFUS303-22 ,  OQ173085 ,  Coproporus CVB12 
 cvb290bela104 ,  REFUS391-22 ,  OQ173126 ,  Coproporus CVB11 

 cvb544_l2 ,  REFUS255-22 ,  OQ173113 ,  Coproporus CVB11 
 cvb393_l1 ,  REFUS232-22 ,  OQ173101 ,  Coproporus CVB11 
 cvb515be119 ,  REFUS440-22 ,  OQ173117 ,  Coproporus CVB11 
 cvb397tibl001 ,  REFUS176-22 ,  OQ173100 ,  Coproporus CVB11 
 cvb295tibl001 ,  REFUS203-22 ,  OQ173116 ,  Coproporus CVB11 
 cvb008tibl004 ,  REFUS190-22 ,  OQ173122 ,  Coproporus CVB11 
 cvb457_a2 ,  REFUS280-22 ,  OQ173106 ,  Coproporus CVB11 
 cvb389_a3 ,  REFUS258-22 ,  OQ173110 ,  Coproporus CVB11 
 cvb233_l6 ,  REFUS353-22 ,  OQ173077 ,  Coproporus CVB11 
 cvb388_a5 ,  REFUS263-22 ,  OQ173094 ,  Coproporus CVB11 
 cvb302_l9 ,  REFUS336-22 ,  OQ173120 ,  Coproporus CVB11 
 cvb515be129 ,  REFUS450-22 ,  OQ173093 ,  Coproporus CVB11 
 cvb458tibl002 ,  REFUS165-22 ,  OQ173098 ,  Coproporus CVB11 
 cvb302_l10 ,  REFUS337-22 ,  OQ173115 ,  Coproporus CVB11 
 cvb397tibl003 ,  REFUS178-22 ,  OQ173114 ,  Coproporus CVB11 
 cvb227smro001 ,  REFUS075-22 ,  OQ173090 ,  Coproporus CVB11 
 cvb393_a3 ,  REFUS230-22 ,  OQ173108 ,  Coproporus CVB11 
 cvb458tibl001 ,  REFUS013-22 ,  OQ173112 ,  Coproporus CVB11 
 cvb302_l7 ,  REFUS325-22 ,  OQ173105 ,  Coproporus CVB11 
 cvb170stla006 ,  REFUS159-22 ,  OQ173130 ,  Coproporus CVB11 
 cvb458bela101 ,  REFUS383-22 ,  OQ173118 ,  Coproporus CVB11
 cvb393_l7 ,  REFUS237-22 ,  OQ173111 ,  Coproporus CVB11 
 cvb393_l4 ,  REFUS234-22 ,  OQ173128 ,  Coproporus CVB11 
 cvb394_l2 ,  REFUS239-22 ,  OQ173136 ,  Coproporus CVB11 
 cvb003be101 ,  REFUS356-22 ,  OQ173132 ,  Coproporus CVB11 
 cvb302_l5 ,  REFUS323-22 ,  OQ173109 ,  Coproporus CVB11 
 cvb425tibl001 ,  REFUS001-22 ,  OQ173119 ,  Coproporus CVB11 
 cvb567tibl001 ,  REFUS031-22 ,  OQ173091 ,  Coproporus CVB11 
 cvb458be101 ,  REFUS400-22 ,  OQ173123 ,  Coproporus CVB11 
 cvb199be101 ,  REFUS411-22 ,  OQ173104 ,  Coproporus CVB11 

 cvb425tibl002 ,  REFUS002-22 ,  OQ173127 ,  Coproporus CVB71 
 cvb293_l5 ,  REFUS248-22 ,  OQ173137 ,  Coproporus CVB71 
 cvb585stla005 ,  REFUS030-22 ,  OQ173135 ,  Coproporus CVB71 
 cvb377stla009 ,  REFUS146-22 ,  OQ173107 ,  Coproporus CVB71 
 cvb293_l4 ,  REFUS247-22 ,  OQ173124 ,  Coproporus CVB71 
 cvb305bela102 ,  REFUS396-22 ,  OQ173121 ,  Coproporus CVB71 
 cvb170stla004 ,  REFUS046-22 ,  OQ173102 ,  Coproporus CVB71 
 cvb290bela105 ,  REFUS392-22 ,  OQ173131 ,  Coproporus CVB71 
 cvb290bela102 ,  REFUS389-22 ,  OQ173103 ,  Coproporus CVB71 
 cvb560tibl001 ,  REFUS048-22 ,  OQ173083 ,  Coproporus CVB71 
 cvb305bela105 ,  REFUS399-22 ,  OQ173099 ,  Coproporus CVB71 
 cvb585stla003 ,  REFUS028-22 ,  OQ173092 ,  Coproporus CVB71 
 cvb164bela004 ,  REFUS067-22 ,  OQ173095 ,  Coproporus CVB71 
 cvb377stla006 ,  REFUS143-22 ,  OQ173097 ,  Coproporus CVB71 
 cvb044tibl002 ,  REFUS082-22 ,  OQ173096 ,  Coproporus CVB71 
 cvb044tibl001 ,  REFUS079-22 ,  OQ173133 ,  Coproporus CVB71 
 cvb377stla007 ,  REFUS144-22 ,  OQ173125 ,  Coproporus CVB71 
 cvb172tibl001 ,  REFUS008-22 ,  OQ173129 ,  Coproporus CVB71 
 cvb290bela103 ,  REFUS390-22 ,  OQ173134 ,  Coproporus CVB71 

 cvb397tibl002 ,  REFUS177-22 ,  OQ173081 ,  Coproporus CVB71 
 cvb582merged_l2 ,  ECIMY1567-20 ,  NA , Cantharidae CVB62  

 cvb441_a5 ,  REFUS319-22 ,  OQ173278 ,  Discheramocephalini CVB13 
 cvb377unst001 ,  REFUS133-22 ,  OQ172996 ,  Aleochara CVB30 

 cvb458be102 ,  REFUS401-22 ,  OQ173078 ,  Mimogonus fumator 
 cvb281laka001 ,  REFUS072-22 ,  OQ173266 ,  Onthophagus limonensis 
 cvb118bish001 ,  REFUS066-22 ,  OQ173265 ,  Onthophagus limonensis 

 cvb394_l1 ,  REFUS238-22 ,  OQ173308 ,  Scraptiidae CVB29 
 cvb189bela100 ,  REFUS415-22 ,  OQ173309 ,  Scraptiidae CVB29 

 cvb442_a1 ,  REFUS320-22 ,  OQ173076 ,  Trechinae CVB28 
 cvb585blst001 ,  REFUS022-22 ,  OQ173074 ,  Clinidium erwini 

 cvb034ce001 ,  ECIMY1132-19 ,  MW128690 ,  Cephaloplectus mus 
 cvb034pti001 ,  ECIMY1128-19 ,  OQ173219 ,  Limulodes CVB64 
 cvb034pti004 ,  ECIMY1131-19 ,  OQ173216 ,  Limulodes CVB64 
 cvb034pti002 ,  ECIMY1129-19 ,  OQ173218 ,  Limulodes CVB64 
 cvb034pti003 ,  ECIMY1130-19 ,  OQ173217 ,  Limulodes CVB64 
 cvb397pti001 ,  ECIMY1127-19 ,  OQ173215 ,  Limulodes CVB64 

 cvb044tpti003 ,  ECIMY1055-19 ,  OQ173284 ,  Acrotrichis CVB51 
 cvb234be109 ,  REFUS370-22 ,  OQ173271 ,  Acrotrichis CVB17 
 cvb234be106 ,  REFUS367-22 ,  OQ173291 ,  Acrotrichis CVB17 
 cvb515be121 ,  REFUS442-22 ,  OQ173289 ,  Acrotrichis CVB17 

 cvb544be103 ,  REFUS380-22 ,  OQ173293 ,  Acrotrichis CVB17 
 cvb560mist002_onlyhead ,  REFUS053-22 ,  OQ173286 ,  Acrotrichis CVB16 
 cvb103stla004 ,  REFUS112-22 ,  OQ173294 ,  Acrotrichis CVB16 
 cvb055bela001 ,  REFUS094-22 ,  OQ173276 ,  Acrotrichis CVB16 
 cvb227tibl002 ,  REFUS130-22 ,  OQ173282 ,  Acrotrichis CVB16 
 cvb199be100 ,  REFUS393-22 ,  OQ173287 ,  Acrotrichis CVB16 

 cvb227pti002 ,  ECIMY1064-19 ,  OQ173280 ,  Discheramocephalini CVB20 
 cvb227pti001 ,  ECIMY1063-19 ,  OQ173290 ,  Discheramocephalini CVB20 

 cvb055pti002 ,  ECIMY1057-19 ,  OQ173274 ,  Acrotrichis CVB19 
 cvb234be105 ,  REFUS366-22 ,  OQ173281 ,  Acrotrichis CVB19 

 cvb515be123 ,  REFUS444-22 ,  OQ173292 ,  Acrotrichis CVB19 
 cvb626_a3 ,  REFUS277-22 ,  OQ173283 ,  Acrotrichis CVB19 

 cvb515be127 ,  REFUS448-22 ,  OQ173285 ,  Acrotrichis CVB19 
 cvb234be108 ,  REFUS369-22 ,  OQ173277 ,  Acrotrichis CVB19 

 cvb055pti004 ,  ECIMY1059-19 ,  OQ173288 ,  Acrotrichis CVB18 
 cvb515be125 ,  REFUS446-22 ,  OQ173269 ,  Acrotrichis CVB18 
 cvb515be126 ,  REFUS447-22 ,  OQ173268 ,  Acrotrichis CVB18 
 cvb515be124 ,  REFUS445-22 ,  OQ173273 ,  Acrotrichis CVB18 
 cvb515be128 ,  REFUS449-22 ,  OQ173279 ,  Acrotrichis CVB18 

 cvb234be104 ,  REFUS365-22 ,  OQ173272 ,  Acrotrichis CVB14 
 cvb281pti001 ,  ECIMY1052-19 ,  OQ173275 ,  Acrotrichis CVB15 
 cvb377tibl002 ,  REFUS136-22 ,  OQ173270 ,  Acrotrichis CVB15 

 cvb108tetr001 ,  TETRX242-16 ,  KX419832 ,  Tetradonia laticeps 
 cvb390tetr001 ,  TETRX001-16 ,  KX420039 ,  Tetradonia cf. marginalis 
 cvb513tetr003 ,  TETRX238-16 ,  KX420134 ,  Tetradonia cf. marginalis 

 cvb300tetr001 ,  REFUS113-22 ,  OQ173175 ,  aff. Tetradonia CVB50 
 cvb543_a1 ,  REFUS249-22 ,  OQ173174 ,  aff. Tetradonia CVB50 

 cvb527_a1 ,  REFUS290-22 ,  OQ173011 ,  Aleocharinae CVB35 
 cvb787stun007 ,  REFUS214-22 ,  OQ173013 ,  Aleocharinae CVB35 

 cvb052stun001 ,  REFUS150-22 ,  OQ173039 ,  Aleocharinae CVB35 
 cvb458mist002 ,  REFUS015-22 ,  OQ173015 ,  Aleocharinae CVB35 
 cvb227tetr002 ,  REFUS123-22 ,  OQ173003 ,  Aleocharinae CVB35 
 cvb388_a3 ,  REFUS261-22 ,  OQ173009 ,  Aleocharinae CVB35 
 cvb457_a1 ,  REFUS279-22 ,  OQ173016 ,  Aleocharinae CVB35 

 cvb103tetr002 ,  REFUS104-22 ,  OQ173029 ,  Aleocharinae CVB35 
 cvb388be102 ,  REFUS386-22 ,  OQ173058 ,  Aleocharinae CVB35 

 cvb103tetr001 ,  REFUS103-22 ,  OQ173037 ,  Aleocharinae CVB35 
 cvb567tetr001 ,  ECIMY1588-20 ,  OQ173024 ,  Aleocharinae CVB35 
 cvb052stun002 ,  REFUS151-22 ,  OQ173017 ,  Aleocharinae CVB35 
 cvb567tetr002 ,  REFUS035-22 ,  OQ173030 ,  Aleocharinae CVB35 

 cvb117egg002 ,  REFUS062-22 ,  OQ173051 ,  Aleocharinae CVB35 
 cvb117tetr003 ,  REFUS061-22 ,  OQ173023 ,  Aleocharinae CVB35 

 cvb055stla001 ,  REFUS092-22 ,  OQ173234 ,  Meronera CVB42 
 cvb044stla001 ,  REFUS087-22 ,  OQ173244 ,  Meronera CVB42 
 cvb055stla003 ,  REFUS096-22 ,  OQ173229 ,  Meronera CVB42 
 cvb055stla006 ,  REFUS100-22 ,  OQ173231 ,  Meronera CVB42 
 cvb282bela001 ,  REFUS073-22 ,  OQ173230 ,  Meronera CVB42 
 cvb055stla004 ,  REFUS097-22 ,  OQ173238 ,  Meronera CVB42 
 cvb055stla002 ,  REFUS093-22 ,  OQ173233 ,  Meronera CVB42 
 cvb103stla001 ,  REFUS110-22 ,  OQ173242 ,  Meronera CVB42 
 cvb617be100 ,  REFUS373-22 ,  OQ173235 ,  Meronera CVB42 
 cvb008stun001 ,  REFUS181-22 ,  OQ173240 ,  Meronera CVB42 
 cvb785_786_l1 ,  REFUS278-22 ,  OQ173236 ,  Meronera CVB42 
 cvb425_l2 ,  REFUS299-22 ,  OQ173232 ,  Meronera CVB42 
 cvb305bela101 ,  REFUS395-22 ,  OQ173243 ,  Meronera CVB42 

 cvb560bela002 ,  REFUS052-22 ,  OQ173241 ,  Meronera CVB42 
 cvb233_l1 ,  REFUS348-22 ,  OQ173239 ,  Meronera CVB42 
 cvb305bela106 ,  REFUS402-22 ,  OQ173237 ,  Meronera CVB42 

 cvb388be101 ,  REFUS385-22 ,  OQ173255 ,  Myrmedonota CVB41 
 cvb234be100 ,  REFUS361-22 ,  OQ173252 ,  Myrmedonota CVB41 

 cvb172smst001 ,  REFUS006-22 ,  OQ173260 ,  Myrmedonota CVB41 
 cvb787stun006 ,  REFUS213-22 ,  OQ173251 ,  Myrmedonota CVB41 
 cvb117smst001 ,  REFUS056-22 ,  OQ173250 ,  Myrmedonota CVB41 
 cvb044tetr001 ,  REFUS076-22 ,  OQ173256 ,  Myrmedonota CVB41 
 cvb301_a7 ,  REFUS332-22 ,  OQ173261 ,  Myrmedonota CVB41 
 cvb003be105 ,  REFUS360-22 ,  OQ173249 ,  Myrmedonota CVB41 
 cvb787stun009 ,  REFUS216-22 ,  OQ173259 ,  Myrmedonota CVB41 
 cvb008stun002 ,  REFUS182-22 ,  OQ173253 ,  Myrmedonota CVB41 
 cvb527_a3 ,  REFUS292-22 ,  OQ173258 ,  Myrmedonota CVB41 
 cvb207be102 ,  REFUS419-22 ,  OQ173254 ,  Myrmedonota CVB41 
 cvb103smst001 ,  REFUS107-22 ,  OQ173257 ,  Myrmedonota CVB41 

 cvb527_a2 ,  REFUS291-22 ,  OQ173245 ,  Myrmedonota CVB38 
 cvb458mist001 ,  REFUS014-22 ,  OQ173246 ,  Myrmedonota CVB38 

 cvb567mist001 ,  REFUS034-22 ,  OQ173247 ,  Myrmedonota CVB39 
 cvb281be100 ,  REFUS409-22 ,  OQ173248 ,  Myrmedonota CVB39 

 cvb103stla003 ,  ECIMY1562-20 ,  MW535929 ,  False-Lomechusini CVB68 
 cvb300stun002 ,  ECIMY1577-20 ,  MW129245 ,  False-Lomechusini CVB68 

 cvb101bela001 ,  REFUS019-22 ,  OQ173031 ,  Aleocharinae CVB46 
 cvb440_l4 ,  REFUS308-22 ,  OQ173002 ,  Aleocharinae CVB46 

 cvb101stsm002 ,  REFUS020-22 ,  OQ173262 ,  Myrmedonota CVB45 
 cvb055stla005 ,  REFUS098-22 ,  OQ173264 ,  Myrmedonota CVB45 
 cvb441_a4 ,  REFUS318-22 ,  OQ173263 ,  Myrmedonota CVB45 

 cvb569_l1 ,  ECIMY1566-20 ,  MW535928 ,  Myrmedonota CVB69 
 cvb172ecbi002 ,  MYRBE032-17 ,  MG191562 ,  Ecitophya simulans 
 cvb114ecbi002 ,  MYRBE008-17 ,  MG191571 ,  Ecitophya simulans 
 cvb513ecbi002 ,  MYRBE006-17 ,  MG191573 ,  Ecitophya simulans 
 cvb513ecbi001 ,  MYRBE005-17 ,  MG191574 ,  Ecitophya simulans 
 cvb448ecbi001 ,  MYRBE051-17 ,  MG191545 ,  Ecitophya simulans 
 cvb117ecbi001 ,  MYRBE014-17 ,  MG191568 ,  Ecitophya simulans 

 cvb515ecbi001 ,  MYRBE009-17 ,  MG191570 ,  Ecitophya simulans 
 cvb114ecbi001 ,  MYRBE007-17 ,  MG191572 ,  Ecitophya simulans 
 cvb564ecsm001 ,  MYRBE090-17 ,  MG191532 ,  Ecitophya simulans 

 cvb281hist001 ,  REFUS166-22 ,  OQ173336 ,  Xantholinini CVB10 
 cvb301_a1 ,  REFUS326-22 ,  OQ173335 ,  Xantholinini CVB10 

 cvb234be103 ,  REFUS364-22 ,  OQ173033 ,  Aleocharinae CVB49 
 cvb172ecbi001 ,  MYRBE089-17 ,  MG191476 ,  Ecitomorpha cf. nevermanni 

 cvb397ecbi001 ,  ECIMY086-19 ,  MW128796 ,  Ecitomorpha cf. breviceps 
 cvb179myr001 ,  REFUS663-23 ,  OQ843047 ,  Ecitochara connexa 

 cvb525_a2 ,  REFUS285-22 ,  OQ173333 ,  Tetradonella CVB40 
 cvb207be101 ,  REFUS418-22 ,  OQ173334 ,  Tetradonella CVB40 
 cvb525_a3 ,  REFUS286-22 ,  OQ173332 ,  Tetradonella CVB40 
 cvb525_a5 ,  REFUS288-22 ,  OQ173331 ,  Tetradonella CVB40 

 cvb172mist001 ,  REFUS009-22 ,  OQ173045 ,  Aleocharinae CVB47 
 cvb787stun005 ,  REFUS212-22 ,  OQ173010 ,  Aleocharinae CVB47 
 cvb567smst002 ,  REFUS036-22 ,  OQ173056 ,  Aleocharinae CVB47 

 cvb052stun003 ,  REFUS152-22 ,  OQ173008 ,  Aleocharinae CVB48 
 cvb458be100 ,  REFUS381-22 ,  OQ173027 ,  Aleocharinae CVB48 

 cvb055tetr002 ,  REFUS091-22 ,  OQ173049 ,  Aleocharinae CVB54 
 cvb055tetr001 ,  REFUS088-22 ,  OQ173006 ,  Aleocharinae CVB54 

 cvb515be110 ,  REFUS431-22 ,  OQ173036 ,  Aleocharinae CVB33 
 cvb008stun003 ,  REFUS183-22 ,  OQ173021 ,  Aleocharinae CVB33 
 cvb388be100 ,  REFUS384-22 ,  OQ173053 ,  Aleocharinae CVB33 

 cvb008stun007 ,  REFUS187-22 ,  OQ173004 ,  Aleocharinae CVB33 
 cvb108stla001 ,  ECIMY1558-20 ,  MW535930 ,  False-Lomechusini CVB67 

 cvb388_a6 ,  REFUS264-22 ,  OQ173048 ,  Aleocharinae CVB37 
 cvb300stun001 ,  REFUS114-22 ,  OQ173042 ,  Aleocharinae CVB37 
 cvb457_a3 ,  REFUS281-22 ,  OQ173022 ,  Aleocharinae CVB37 
 cvb527_a4 ,  REFUS293-22 ,  OQ173035 ,  Aleocharinae CVB37 

 cvb296_l1 ,  REFUS241-22 ,  OQ173158 ,  Ecitodonia CVB65 
 cvb293_l3 ,  REFUS246-22 ,  OQ173141 ,  Ecitodonia CVB65 
 cvb295stun002 ,  REFUS196-22 ,  OQ173143 ,  Ecitodonia CVB65 
 cvb290bela101 ,  REFUS388-22 ,  OQ173149 ,  Ecitodonia CVB65 
 cvb296_l4 ,  REFUS244-22 ,  OQ173154 ,  Ecitodonia CVB65 
 cvb393_a1 ,  REFUS228-22 ,  OQ173153 ,  Ecitodonia CVB65 
 cvb121stla003 ,  REFUS042-22 ,  OQ173151 ,  Ecitodonia CVB65 
 cvb588bela001 ,  REFUS163-22 ,  OQ173142 ,  Ecitodonia CVB65 
 cvb121bela001 ,  REFUS157-22 ,  OQ173144 ,  Ecitodonia CVB65 
 cvb121bela002 ,  REFUS158-22 ,  OQ173139 ,  Ecitodonia CVB65 
 cvb295stun001 ,  REFUS195-22 ,  OQ173157 ,  Ecitodonia CVB65 
 cvb544_l1 ,  REFUS254-22 ,  OQ173152 ,  Ecitodonia CVB65 
 cvb588bela002 ,  REFUS164-22 ,  OQ173147 ,  Ecitodonia CVB65 
 cvb170stla003 ,  REFUS045-22 ,  OQ173148 ,  Ecitodonia CVB65 
 cvb121stla002 ,  REFUS041-22 ,  OQ173140 ,  Ecitodonia CVB65 
 cvb121stla001 ,  REFUS040-22 ,  OQ173145 ,  Ecitodonia CVB65 
 cvb228stla007 ,  REFUS121-22 ,  OQ173156 ,  Ecitodonia CVB65 
 cvb228stla006 ,  REFUS120-22 ,  OQ173155 ,  Ecitodonia CVB65 
 cvb394_l3 ,  REFUS240-22 ,  OQ173160 ,  Ecitodonia CVB65 
 cvb296_l3 ,  REFUS243-22 ,  OQ173146 ,  Ecitodonia CVB65 
 cvb393_l2 ,  REFUS233-22 ,  OQ173150 ,  Ecitodonia CVB65 
 cvb393_l6 ,  REFUS236-22 ,  OQ173159 ,  Ecitodonia CVB65 

 cvb103tetr003 ,  REFUS105-22 ,  OQ173138 ,  Ecitodonia CVB65 
 cvb515be108 ,  REFUS429-22 ,  OQ173172 ,  Ecitopora CVB63 
 cvb515be107 ,  REFUS428-22 ,  OQ173168 ,  Ecitopora CVB63 
 cvb515be112 ,  REFUS433-22 ,  OQ173161 ,  Ecitopora CVB63 
 cvb515be106 ,  REFUS427-22 ,  OQ173171 ,  Ecitopora CVB63 
 cvb787stun002 ,  REFUS209-22 ,  OQ173164 ,  Ecitopora CVB63 
 cvb172mist002 ,  REFUS010-22 ,  OQ173170 ,  Ecitopora CVB63
 cvb548tetr001 ,  REFUS037-22 ,  OQ173166 ,  Ecitopora CVB63 
 cvb513tetr002 ,  REFUS004-22 ,  OQ173165 ,  Ecitopora CVB63 
 cvb044tetr002 ,  REFUS078-22 ,  OQ173163 ,  Ecitopora CVB63 
 cvb227smst003 ,  REFUS128-22 ,  OQ173162 ,  Ecitopora CVB63 
 cvb515be109 ,  REFUS430-22 ,  OQ173169 ,  Ecitopora CVB63 

 cvb513tetr001 ,  REFUS003-22 ,  OQ173167 ,  Ecitopora CVB63 
 cvb515be111 ,  REFUS432-22 ,  OQ173000 ,  Aleocharinae CVB36 
 cvb544be101 ,  REFUS377-22 ,  OQ173055 ,  Aleocharinae CVB36 
 cvb200be100 ,  REFUS420-22 ,  OQ173038 ,  Aleocharinae CVB36 
 cvb199be103 ,  REFUS413-22 ,  OQ173050 ,  Aleocharinae CVB36 
 cvb233_l2 ,  REFUS349-22 ,  OQ173012 ,  Aleocharinae CVB36 
 cvb441_l1 ,  REFUS312-22 ,  OQ172997 ,  Aleocharinae CVB36 
 cvb377stla005 ,  REFUS142-22 ,  OQ173005 ,  Aleocharinae CVB36 
 cvb103stla002 ,  REFUS111-22 ,  OQ173018 ,  Aleocharinae CVB36 
 cvb233_l3 ,  REFUS350-22 ,  OQ173041 ,  Aleocharinae CVB36 
 cvb440_l3 ,  REFUS307-22 ,  OQ173047 ,  Aleocharinae CVB36 
 cvb044stun001 ,  REFUS080-22 ,  OQ173001 ,  Aleocharinae CVB36 
 cvb458smst001 ,  REFUS016-22 ,  OQ173052 ,  Aleocharinae CVB36 
 cvb440_l1 ,  REFUS305-22 ,  OQ173057 ,  Aleocharinae CVB36 

 cvb440_l5 ,  REFUS309-22 ,  OQ172998 ,  Aleocharinae CVB36 
 cvb377stla011 ,  REFUS149-22 ,  OQ173043 ,  Aleocharinae CVB36 

 cvb008stun009 ,  REFUS189-22 ,  OQ173044 ,  Aleocharinae CVB36 
 cvb121stun001 ,  REFUS154-22 ,  OQ173310 ,  Aleocharinae CVB32 
 cvb227smst001 ,  REFUS126-22 ,  OQ173054 ,  Aleocharinae CVB32 
 cvb044stun003 ,  REFUS083-22 ,  OQ173026 ,  Aleocharinae CVB32 
 cvb207be100 ,  REFUS417-22 ,  OQ173025 ,  Aleocharinae CVB32 

 cvb617_a3 ,  REFUS272-22 ,  OQ173028 ,  Aleocharinae CVB55 
 cvb281smst001 ,  REFUS070-22 ,  OQ173046 ,  Aleocharinae CVB55 

 cvb388_a2 ,  REFUS260-22 ,  OQ173225 ,  Apalonia CVB34 
 cvb525_a6 ,  REFUS289-22 ,  OQ173221 ,  Apalonia CVB34 
 cvb008stun008 ,  REFUS188-22 ,  OQ173223 ,  Apalonia CVB34 
 cvb008stun005 ,  REFUS185-22 ,  OQ173222 ,  Apalonia CVB34 
 cvb008stun004 ,  REFUS184-22 ,  OQ173227 ,  Apalonia CVB34 
 cvb227smst002 ,  REFUS127-22 ,  OQ173224 ,  Apalonia CVB34 
 cvb567smst001 ,  REFUS033-22 ,  OQ173220 ,  Apalonia CVB34 
 cvb101stsm001 ,  REFUS018-22 ,  OQ173228 ,  Apalonia CVB34 

 cvb393_a4 ,  REFUS231-22 ,  OQ173226 ,  Apalonia CVB34 
 cvb543_a2 ,  REFUS250-22 ,  OQ172999 ,  Aleocharinae CVB31 

 cvb040astun002 ,  REFUS207-22 ,  OQ173007 ,  Aleocharinae CVB43 
 cvb377stla004 ,  REFUS141-22 ,  OQ173019 ,  Aleocharinae CVB43 
 cvb377stla008 ,  REFUS145-22 ,  OQ173014 ,  Aleocharinae CVB43 
 cvb233_l4 ,  REFUS351-22 ,  OQ173020 ,  Aleocharinae CVB43 

 cvb234be102 ,  REFUS363-22 ,  OQ173032 ,  Aleocharinae CVB44 
 cvb288be100 ,  REFUS408-22 ,  OQ173040 ,  Aleocharinae CVB44 
 cvb239_a5 ,  REFUS342-22 ,  OQ173034 ,  Aleocharinae CVB44 

 cvb121stun002 ,  REFUS155-22 ,  OQ173059 ,  Aleocharinae CVB44 
 cvb459_l1 ,  REFUS283-22 ,  OQ173295 ,  Ptilodactylidae CVB22 

 cvb515be117 ,  REFUS438-22 ,  OQ173302 ,  Sacosternum laselva 
 cvb515be115 ,  REFUS436-22 ,  OQ173306 ,  Sacosternum laselva 

 cvb548miro001 ,  ECIMY1498-19 ,  MW129394 ,  Sacosternum laselva 
 cvb564smro001 ,  ECIMY1499-19 ,  MW129393 ,  Sacosternum laselva 
 cvb458ce001 ,  ECIMY1500-19 ,  MW129392 ,  Sacosternum laselva 
 cvb003be100 ,  REFUS355-22 ,  OQ173304 ,  Sacosternum laselva 
 cvb285be102 ,  REFUS405-22 ,  OQ173303 ,  Sacosternum laselva 
 cvb515be118 ,  REFUS439-22 ,  OQ173305 ,  Sacosternum laselva 
 cvb585miro002 ,  REFUS024-22 ,  OQ173312 ,  Sacosternum CVB01 
 cvb515be114 ,  REFUS435-22 ,  OQ173307 ,  Sacosternum laselva 
 cvb044miro002 ,  ECIMY1501-19 ,  MW129391 ,  Sacosternum laselva 
 cvb515be116 ,  REFUS437-22 ,  OQ173079 ,  Sacosternum laselva 

 cvb055roun001 ,  REFUS089-22 ,  OQ173063 ,  Cercyon pohli 
 cvb377roun001 ,  REFUS132-22 ,  OQ173064 ,  Cercyon pohli 
 cvb103roun001 ,  REFUS108-22 ,  OQ173061 ,  Cercyon pohli 
 cvb117roun001 ,  REFUS057-22 ,  OQ173065 ,  Cercyon pohli 
 cvb117roun003 ,  REFUS059-22 ,  OQ173062 ,  Cercyon pohli 

 cvb515bela102 ,  REFUS423-22 ,  OQ173301 ,  aff. Pridonius CVB70 
 cvb515bela103 ,  REFUS424-22 ,  OQ173296 ,  aff. Pridonius CVB70 

 cvb302_l2 ,  ECIMY1569-20 ,  MW535924 ,  aff. Pridonius CVB70 
 cvb117egg001 ,  ECIMY1559-20 ,  MW535923 ,  aff. Pridonius CVB70 
 cvb515be101 ,  REFUS422-22 ,  OQ173298 ,  aff. Pridonius CVB70 
 cvb164bela003 ,  ECIMY1560-20 ,  MW535925 ,  aff. Pridonius CVB70 
 cvb299stla004 ,  ECIMY1561-20 ,  MW535927 ,  aff. Pridonius CVB70 
 cvb585orba001 ,  ECIMY1572-20 ,  MW129382 ,  aff. Pridonius CVB70 
 cvb514orba001 ,  ECIMY1574-20 ,  MW129384 ,  aff. Pridonius CVB70 
 cvb617_l1 ,  ECIMY1565-20 ,  MW535922 ,  aff. Pridonius CVB70 
 cvb515bela104 ,  REFUS425-22 ,  OQ173297 ,  aff. Pridonius CVB70 
 cvb290bela100 ,  REFUS387-22 ,  OQ173299 ,  aff. Pridonius CVB70 
 cvb044orba001 ,  ECIMY1571-20 ,  MW129383 ,  aff. Pridonius CVB70 
 cvb613_l1 ,  ECIMY1564-20 ,  MW535926 ,  aff. Pridonius CVB70 
 cvb227orba001 ,  ECIMY1573-20 ,  MW129386 ,  aff. Pridonius CVB70 
 cvb560bela001 ,  REFUS051-22 ,  OQ173311 ,  aff. Pridonius CVB70 
 cvb582merged_l1 ,  ECIMY1567-20 ,  NA ,  aff. Pridonius CVB70 
 cvb515be100 ,  REFUS421-22 ,  OQ173300 ,  aff. Pridonius CVB70 
 cvb164bela005 ,  REFUS068-22 ,  OQ173318 ,  aff. Pridonius CVB09 
 cvb377stla010 ,  REFUS147-22 ,  OQ173322 ,  aff. Pridonius CVB09 
 cvb299stla001 ,  REFUS063-22 ,  OQ173324 ,  aff. Pridonius CVB09 
 cvb543_l1 ,  REFUS251-22 ,  OQ173326 ,  aff. Pridonius CVB09 
 cvb617_l3 ,  REFUS269-22 ,  OQ173315 ,  aff. Pridonius CVB09 
 cvb305bela103 ,  REFUS397-22 ,  OQ173320 ,  aff. Pridonius CVB09 
 cvb626_l1 ,  REFUS274-22 ,  OQ173319 ,  aff. Pridonius CVB09 
 cvb617_l2 ,  REFUS268-22 ,  OQ173316 ,  aff. Pridonius CVB09 
 cvb285egg100 ,  REFUS407-22 ,  OQ173321 ,  aff. Pridonius CVB09 
 cvb616_l1 ,  REFUS267-22 ,  OQ173325 ,  aff. Pridonius CVB09 
 cvb305bela100 ,  REFUS394-22 ,  OQ173317 ,  aff. Pridonius CVB09 
 cvb515be105 ,  REFUS426-22 ,  OQ173313 ,  aff. Pridonius CVB09 
 cvb458bela100 ,  REFUS382-22 ,  OQ173314 ,  aff. Pridonius CVB09 

 cvb305bela104 ,  REFUS398-22 ,  OQ173323 ,  aff. Pridonius CVB09 
 cvb296_l2 ,  REFUS242-22 ,  OQ173330 ,  Tenebrionidae CVB21 

 cvb377hist001 ,  REFUS131-22 ,  OQ843056 ,  Plagiogramma CVB61 
 cvb427_l1 ,  REFUS300-22 ,  OQ173080 ,  Coleoptera CVB25 

 cvb425_l1 ,  REFUS298-22 ,  OQ173075 ,  Coleoptera CVB24 
 cvb389_a2 ,  REFUS257-22 ,  OQ173176 ,  Geotrochopsis pubescens 

 cvb393_l3 ,  ECIMY1563-20 ,  OQ173173 ,  Euclasea CVB66 
 cvb295hist001 ,  ECIMY071-19 ,  OQ843050 ,  Euclasea CVB66 
 cvb077hist021 ,  REFUS693-23 ,  OQ843048 ,  Euclasea CVB66 
 cvb008hist001 ,  ECIMY070-19 ,  OQ843049 ,  Euclasea CVB66 

 cvb457hist001 ,  ECIMY006-19 ,  MW128767 ,  Daptesister pilosus 
 cvb227hist021 ,  REFUS674-23 ,  OQ843052 ,  Paratropinus CVB96 

 cvb077hist020 ,  REFUS692-23 ,  OQ843054 ,  Paratropinus scalptus 
 cvb034hist022 ,  REFUS672-23 ,  OQ843053 ,  Paratropinus scalptus 

 cvb486hist023 ,  REFUS668-23 ,  NA ,  Psalidister furcatus 
 cvb089hist020 ,  REFUS695-23 ,  OQ843070 ,  Trichoreninus geminus 

 cvb377weirdo002 ,  ECIMY058-19 ,  OQ173329 ,  Symphilister cf. hamati 
 cvb377weirdo001 ,  ECIMY057-19 ,  OQ173328 ,  Symphilister cf. hamati 
 cvb238_l1 ,  ECIMY1570-20 ,  OQ173327 ,  Symphilister cf. hamati 

 cvb121hist001 ,  HIGA070-16 ,  KX420358 ,  Euxenister caroli 
 cvb564hist001 ,  NYKRO002-16 ,  KX946872 ,  Neocolonides howdeni 

 cvb486hila001 ,  REFUS671-23 ,  OQ843051 ,  Clientister CVB95 
 cvb502hist020 ,  REFUS664-23 ,  NA ,  Phelister CVB85 

 cvb486hist024 ,  REFUS669-23 ,  OQ843046 ,  Ecclisister costaericae 
 cvb084hist020 ,  REFUS694-23 ,  OQ843043 ,  Cheilister cf. lucidulus 
 cvb486hist021 ,  REFUS666-23 ,  NA ,  Cheilister lucidulus 
 cvb486hist022 ,  REFUS667-23 ,  NA ,  Cheilister lucidulus 

 cvb427_l2 ,  ECIMY1568-20 ,  OQ173066 ,  Cheilister cf. lucidulus 
 cvb169hist021 ,  REFUS678-23 ,  OQ843059 ,  Synoditulus debilis 

 cvb425hist021 ,  REFUS685-23 ,  OQ843066 ,  Synoditulus debilis 
 cvb227hist025 ,  REFUS682-23 ,  OQ843063 ,  Synoditulus debilis 
 cvb227hist002 ,  ECIMY068-19 ,  OQ843068 ,  Synoditulus debilis 
 cvb029hist020 ,  REFUS696-23 ,  OQ843069 ,  Synoditulus debilis 
 cvb034hist020 ,  REFUS677-23 ,  OQ843058 ,  Synoditulus debilis 

 cvb513hist021 ,  REFUS686-23 ,  OQ843067 ,  Synoditulus debilis 
 cvb227hist022 ,  REFUS679-23 ,  NA ,  Synoditulus debilis 
 cvb227hist026 ,  REFUS683-23 ,  OQ843064 ,  Synoditulus debilis 
 cvb008hist002 ,  ECIMY069-19 ,  NA ,  Synoditulus debilis 
 cvb227hist024 ,  REFUS681-23 ,  OQ843062 ,  Synoditulus debilis 

 cvb227hist023 ,  REFUS680-23 ,  OQ843061 ,  Synoditulus debilis 
 cvb055labr001 ,  REFUS090-22 ,  OQ173267 ,  Achenomorphus CVB04 

 cvb377stun002 ,  REFUS134-22 ,  OQ173204 ,  Medonina CVB52 
 cvb228stla009 ,  REFUS137-22 ,  OQ173189 ,  Medonina CVB53 
 cvb393_a2 ,  REFUS229-22 ,  OQ173179 ,  Medonina CVB53 
 cvb616_a2 ,  REFUS266-22 ,  OQ173182 ,  Medonina CVB53 

 cvb388_a1 ,  REFUS259-22 ,  OQ173207 ,  Lithocharis CVB05 
 cvb567labr001 ,  REFUS032-22 ,  OQ173210 ,  Lithocharis CVB05 
 cvb228stla004 ,  REFUS118-22 ,  OQ173201 ,  Lithocharis CVB05 
 cvb227unst001 ,  REFUS124-22 ,  OQ173200 ,  Lithocharis CVB05 
 cvb560bela003 ,  REFUS064-22 ,  OQ173211 ,  Lithocharis CVB05 
 cvb172grst001 ,  REFUS007-22 ,  OQ173196 ,  Lithocharis CVB05 
 cvb044stun002 ,  REFUS081-22 ,  OQ173194 ,  Lithocharis CVB05 

 cvb616_a1 ,  REFUS265-22 ,  OQ173203 ,  Lithocharis cf. discoidalis 
 cvb617_a2 ,  REFUS271-22 ,  OQ173190 ,  Lithocharis cf. discoidalis 
 cvb626be100 ,  REFUS372-22 ,  OQ173206 ,  Lithocharis cf. discoidalis 
 cvb617_a1 ,  REFUS270-22 ,  OQ173199 ,  Lithocharis cf. discoidalis 
 cvb441_a1 ,  REFUS315-22 ,  OQ173184 ,  Lithocharis cf. discoidalis 
 cvb617_a4 ,  REFUS273-22 ,  OQ173181 ,  Lithocharis cf. discoidalis 
 cvb052stun004 ,  REFUS153-22 ,  OQ173187 ,  Lithocharis cf. discoidalis 
 cvb227tetr001 ,  REFUS074-22 ,  OQ173188 ,  Lithocharis cf. discoidalis 
 cvb301_a4 ,  REFUS329-22 ,  OQ173198 ,  Lithocharis cf. discoidalis 
 cvb585mist001 ,  REFUS021-22 ,  OQ173195 ,  Lithocharis cf. discoidalis 
 cvb440_a2 ,  REFUS302-22 ,  OQ173186 ,  Lithocharis cf. discoidalis 
 cvb544bela100 ,  REFUS378-22 ,  OQ173209 ,  Lithocharis cf. discoidalis 
 cvb103mist001 ,  REFUS106-22 ,  OQ173185 ,  Lithocharis cf. discoidalis 
 cvb227unst002 ,  REFUS125-22 ,  OQ173180 ,  Lithocharis cf. discoidalis 
 cvb299stla003 ,  REFUS069-22 ,  OQ173213 ,  Lithocharis cf. discoidalis 
 cvb377stun003 ,  REFUS148-22 ,  OQ173178 ,  Lithocharis cf. discoidalis 
 cvb285be101 ,  REFUS404-22 ,  OQ173191 ,  Lithocharis cf. discoidalis 
 cvb544_a1 ,  REFUS252-22 ,  OQ173208 ,  Lithocharis cf. discoidalis 
 cvb295stun003 ,  REFUS197-22 ,  OQ173183 ,  Lithocharis cf. discoidalis 
 cvb544_a2 ,  REFUS253-22 ,  OQ173192 ,  Lithocharis cf. discoidalis 
 cvb285be100 ,  REFUS403-22 ,  OQ173212 ,  Lithocharis cf. discoidalis 
 cvb234be101 ,  REFUS362-22 ,  OQ173193 ,  Lithocharis cf. discoidalis 

 cvb393_l5 ,  REFUS235-22 ,  OQ173197 ,  Lithocharis CVB08 
 cvb239_a1 ,  REFUS338-22 ,  OQ173202 ,  Lithocharis CVB08 
 cvb440_a1 ,  REFUS301-22 ,  OQ173205 ,  Lithocharis CVB08 

 cvb117tetr002 ,  REFUS055-22 ,  OQ173177 ,  Lithocharis CVB07 0.05

Appendix 3. RAxML tree based on GTR GAMMA as substitution model of 414 COI sequences of refuse-visiting beetles. We used the 
RAxML plugin for GENEIOUS PRIME (version 2020.2.1) to generate the tree. Terminal labels provide the following information: sample ID, 
BOLD Process ID, GenBank accession number, species name. The RAxML tree was rooted using the following outgroup: Hydroscapha 
takahashii (GenBank accession number: MT132896), a beetle of the suborder Myxophaga. The scale bar indicates expected nucleotide 
substitutions per site as inferred by the RAxML algorithm. Bootstrap support values are shown at nodes (1,000 repetitions). Colors highlight
the di�erent species.
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