Phylogenetic analysis of Staphyliniformia (Coleoptera) based on characters of larvae and adults by RG Beutel and RAB LESCHEN.  

Support Documentation for phylogenetic analyses
1. Nexus file for data matrix with characters coded as mutistate characters.

BEGIN TAXA;


DIMENSIONS  NTAX=30;


TAXLABELS


_Cupedidae


_Micromalthidae


_Torridincolidae


_Trachypachidae


_Nebriinae


_Eucinetidae


_Scirtidae


_Derodontidae


_Dascillidae


_Trogidae


_Scarabaeidae


_Orchymontinae


_Prosthetops


_Hydraena


_Ochthebiinae


_Helophoridae


_Hydrochidae


_Georissidae


_Epimetopidae


_Spercheidae


_Hydrophilidae


_Synteliidae


_Sphaeritidae


_Histeridae


_Ptiliidae


_Leiodidae


_Agyrtidae


_Silphidae


_Scydmaenidae


Staphylinidae;

END;

BEGIN CHARACTERS;


DIMENSIONS  NCHAR=121;


FORMAT SYMBOLS= " 0 1 2 3 4 5" MISSING=? GAP=- ;


CHARSTATELABELS  



1  head,  2  groovee,  3  demarcation,  4  bulge,  5  genae,  6  exci,

  7  clyp,  8  clyp,  9  numb,  10  scap,  11  club,

  12  cupula6,  13  cupula8,  14  peri,  15  expos,  16  mola,

  17  lock,  18  glands,  19  br._gl.,  20  galea,  21  mentum,

  22  prement,  23  palp,  24  labio,  25  prem,  26  M_42,

  27  cerv,  28  pron,  29  hypom,  30  access,  31  prosternum,

  32  pleura,  33  close,  34  ext,  35  troch,  36  cox2,

  37  meso,  38  plast,  39  mesov,  40  meso,  41  trans,

  42  fem2,  43  elyt,  44  patch,  45  glab,  46  plates,

  47  fem3,  48  tars,  49  bent,  50  'RP3+4',  51  'RA3+4',

  52  hinge1,  53  hinge2,  54  medial,  55  loop,  56  wedge,

  57  obl,  58  late,  59  brick,  60  VIII,  61  stVIII,

  62  aede,  63  fora,  64  basal,  65  median,  66  styli,

  67  pump,  68  depos,  69  bag,  70  habad,  71  feedad,

  72  body,  73  head,  74  ecdy,  75  front,  76  labrum,

  77  clyp,  78  spines,  79  proj,  80  ptg,  81  maxgr,

  82  gland,  83  ant,  84  senno,  85  sens,  86  prost,

  87  mola,  88  peni,  89  acc,  90  hinge,  91  cardo,

  92  stpes,  93  mala,  94  lacinia,  95  galaea,  96  mespro,

  97  number,  98  inspalp,  99  size,  100  apic,  101  sub,

  102  ment,  103  ment2,  104  ligula,  105  ligscler,  106  pap,

  107  17.,  108  disc,  109  filter,  110  legs,  111  claws,

  112  scler,  113  VIII,  114  spir,  115  atr,  116  urart,

  117  urog,  118  X,  119  hooks,  120  habl,  121  feed



;

MATRIX

[                            10        20        30        40        50        60        70        80        90        100       110       120]

[                            .         .         .         .         .         .         .         .         .         .         .         . ]

_Cupedidae          0100000000000000000000000-000000000000000001010000101000000010010000004011-00-00000021000000000010000000100000030000-3024

_Micromalthidae     00000000000000000??0000?0?00000000000000001?0100?00010001?000???????00?011-00-00000021000000000010000000100000030000-3024

_Torridincolidae    00000000000000010000000000000000001010000001000000101001010010000?0?002000000-000010200000001-0010000000010001100400-4012

_Trachypachidae     00000000000000000000000000000000100000000001000000101000000011000-000030100110011000211001010100010001-0001000000000-0003

_Nebriinae          00000000000000000000000000000000000000000001000000101000000011000-000030100110011000011101010100010001-000101000000100003

_Eucinetidae        (12)00000000000000100000000001001110010(01)0000000000011001000110000000000000000000-00001000001000000010000000000001100000-0000

_Scirtidae          2000000000000000000000000010011100100000000100001100100(01)11001??1?00?00(05)0(01)0000-000010-0001000001000000001-00001100-00-2015

_Derodontidae       0000000000000001000000000010010100100000000000001100110011001000000?000010000-00001000011000000010000000000001100200-0000

_Dascillidae        000000000000000100000000001001010010(01)000000100001100110011001000000?00?000010-000?103(01)00100000001000000000??01100300-0005

_Trogidae           1000001113300001001010010-100101011010000001010010001101100010000-00001120000-00001001001000000000000001--0001120100-1001

_Scarabaeidae       000000111330(01)001001010010-100101011010000001010010001101100010000-?000(05)120000-00000001001000000000000001--0001120300-100(05)

_Orchymontinae      000010000100001100011011111010011010110000001100?0011111100000010-11012??????????????????????????????????????????????????

_Prosthetops        001110003101001100011011111010011010110000001100?0011111100000010-11012??????????????????????????????????????????????????

_Hydraena           00111010211200111001101111101001111011000000110010011111100000010-11012000000-1001100000000000101001000001000110000100102

_Ochthebiinae       001110(01)(01)02120011000(01)101111101001101011000000(01)10010011111100000010-11012000000-1001100000000000(01)010010000010001100001001(01)2

_Helophoridae       01100010212010010101110100101101101011101000010110001100100010000001010011011001001111110111010101100011--100111010110003

_Hydrochidae        0110001031201001010111010010110111101100000001011000110010001000000101001101(01)000001011100111010101100001--100111111112013

_Georissidae        11000110212010010101010100111111101010111000010110001100100010000001000011011101001111100111010101101011--100111010100003

_Epimetopidae       111001102120100101011101001111011(01)10101110000101100011001000100000011?0011011101001011100111010101101011--100111010100003

_Spercheidae        00100010322010010100110100101101101011100100011110001100100010000001110001010-0000101110000000010010000010000111111102010

_Hydrophilidae      01(01)00010212010010001110100101101101(01)11(01)(01)010001(01)(01)10001100100010000001010011011001001011100111010101(01)010101010011(12)111102013

_Synteliidae        00000000012010000??0000?0?100101111010000011010010001101100110000?010030110110011011111101210101010001-1001?1111010110003

_Sphaeritidae       000000000220100101000001001001011010100100100100?00011011001100001000030110110011011111101010101010001-1001?1111010110003

_Histeridae         (01)00000(01)00(23)20(01)00101000001001001011010100100110100100011011101100001000030110110011011111101210101010001-1001011110101(01)0003

_Ptiliidae          00(01)000000000001110010001000000011010100000(01)10000-0-11111100000010-10000000000-1000100000000000101001000000000110000100100

_Leiodidae          00(01)0000000(012)001010000000(01)00100001101110000001010010011111100010010000000000(01)00-10001000000000001010000000000101100(02)01(01)0000

_Agyrtidae          0(01)000000000001010000000?0?1000010011100000010100?001111110001001000000(01)000(01)00-10001000000000001010000000000101100(02)0110000

_Silphidae          0000000000(02)0(01)00000000000001000010010100000(01)1010010010111101001111000001000000-00011001100000000010000000000001100001(01)0001

_Scydmaenidae       0000000000000(01)000000000000000001001010000001010010010111100001111-00003000010-010110011000001-0010000001--0001100000-0003

Staphylinidae       0(01)00(01)0000000000(01)0000000(01)00100001(01)0101000001101001001011110100111100000(03)0(01)0000-000110011000001-0010000000000001100001(01)000(01)

;

END;

1. Nexus file for data matrix with characters coded as presence/absence characters.
BEGIN DATA;


DIMENSIONS  NTAX=30 NCHAR=144;


FORMAT MISSING=? GAP=- ;


CHARSTATELABELS  



1  head,  3  groove,  4  demrarc,  5  bulg,  6  gena,

  8  clyp,  9  cl2,  10  10.,  11  9.,

  12  less,  16  '5-cl',

  18  asy,  19  cup,  20  cup,  21  cup,

  22  peri,  24  mola,  26  tub,

  27  tub,  28  galea,  33  trip,  34  42.,  38  prost,  42  ext,  43  troch,  44  c2,  45  m2m3,  47  broad,  50  femur,  51  elytr,

  52  patch,  55  femur,  56  meta,

  57  MP1,  58  'RP3+$',  59  fold,  60  hir4,  61  r4,

  62  medhi,  63  medlo,  64  wedge,  65  obl,  66  latII,

  67  brick,  68  VII,  69  expo,  70  evers,  71  aede,

  72  basal,  73  lobe,  74  styl,  75  pump,  76  depo,

  77  bag,  78  aqu,  79  alg,  80  necr,  81  carn,

  82  phyt,  83  body,  84  prog,  85  hypo,  86  ecd,

  87  fron,  88  labr,  89  adna,  90  spines,  91  proj,

  92  ptg,  93  groove,  94  gl,  95  numb,  96  numb,

  97  pos,  98  pros,  99  mol,  100  peni,  101  proc,

  102  hinge,  103  cardocardo,  104  cardo,  105  stip,  106  mala,

  107  laci,  108  galea,  109  proc,  110  palp,  111  ins,

  112  size,  113  apic,  114  subm,  115  ment,  116  pos,

  117  lig,  118  scl,  119  pap,  120  arra,  121  disc,

  122  filter,  123  legs,  124  claws,  125  scler,  126  folds,

  127  amp,  128  VIII,  129  bif,  130  annbi,  131  crib,

  132  atr,  133  urog,  134  numb,  135  x,  136  Xred,

  137  hooks,  138  aquat,  139  wood,  140  alg,  141  necr,

  142  carnb,  143  xyl,  144  phyt



;

MATRIX

[                            10        20        30        40        50        60        70        80        90        100       110       120       130       140  ]

[                            .         .         .         .         .         .         .         .         .         .         .         .         .         .    ]

_Cupedidae          001000000000000000000000000000000-0000000000000000010100000000000000100100000000000101-00-0000000100000000000100000001000000001000000-0000100010

_Micromalthidae     0000000000000000000000000??0000?0?00000000000000001?0100?01000001?000???????0000000101-00-0000000100000000000100000001000000001000000-0000100010

_Torridincolidae    0000000000000000000000010000000000000000001010000001000000000001010010000?000010000000000-0000100000000001-00100000000100011000000000-0001010000

_Trachypachidae     0000000000000000000000000000000000000000100000000001000000000000000011000-00000010010001100110000110010010100010001100010000000000000-0000000100

_Nebriinae          0000000000000000000000000000000000000000000000000001000000000000000011000-0000001001000110011000011101001010001000110001010000000000100000000100

_Eucinetidae        (01)(01)000000000000000000000100000000001001110010(01)00000000000111000001100000000000000000000000-0000100000100000000100000000000011000000000-0000000000

_Scirtidae          010000000000000000000000000000000010011100100000000100001110000(01)11001??1?00000000(01)0(01)00000-000000-0001000000100000000100000110000---00-0101000001

_Derodontidae       00000000000000000000000100000000001001010010000000000000111001001100100000000000000100000-0000100001100000000100000000000011000001000-0000000000

_Dascillidae        00000000000000000000000100000000001001010010(01)00000010000111001001100100000000000000000010-000?100(01)001000000001000000000??011000000100-0000000001

_Trogidae           100000001100001001000001001010010-100101011010000001010010100101100010000-000001001010000-000010010010000000000000001--00011010010000-1000001000

_Scarabaeidae       00000000110000100100(01)001001010010-100101011010000001010010100101100010000-0000000(01)1010000-0000(01)0010010000000000000001--00011010000100-100000000(01)

_Orchymontinae      00000100000010000000001100011011111010011010110000001100?0110111100000010-11011000????????????????????????????????????????11????????????????????

_Prosthetops        00011100000110000010001100011011111010011010110000001100?0110111100000010-11011000??????????????????????????????????????????????????????????????

_Hydraena           0001110100101001000100111001101111101001111011000000110010110111100000010-110110000000000-100110000000000001010010000010001100000000100010010000

_Ochthebiinae       0001110(01)(01)000010100010011000(01)101111101001101011000000(01)10010110111100000010-110110000000000-10011000000000000(01)01001000001000110000000010001(01)010000

_Helophoridae       001100010010100010001001010111010010110110101110100001011010010010001000000101000001010110010011111101011010101100011001001110001000110000000100

_Hydrochidae        0011000100011000100010010101110100101101111011000000010110100100100010000001010000010101(01)0000011111001011010101100011001001110011001110101000100

_Georissidae        101000110010100010001001010101010011111110101011100001011010010010001000000100000001010111010010111001011010101101011001000110001000100000000100

_Epimetopidae       10110011001010001000100101011101001111011(01)101011100001011010010010001000000111000001010111010010111001011010101101011001001110001000100000000100

_Spercheidae        00010001000101001000100101001101001011011010111001000111101001001000100000011100000001010-000010111000000010100100000100001110001001100101000100

_Hydrophilidae      001(01)000100101000100010010001110100101101101(01)11(01)(01)010001(01)(01)1010010010001000000101000001010110010010111001011010101(01)01010101001101011001100101000100

_Synteliidae        0000000000001000100010000??0000?0?100101111010000011010010100101100110000?01000010010101100110111111011-1010101000111--1?11110001000100000000100

_Sphaeritidae       00000000000001001000100101000001001001011010100100100100?010010110011000010000001001010110011011111101001010101000111--1?11110001000100000000100

_Histeridae         (01)000000(01)00000(01)(01)01000(01)0010100000100100101101010010011010010100101110110000100000010010101100110111111011-1010101000111--10111100010001(01)0000000100

_Ptiliidae          000(01)0000000000000000001110010001000000011010100000(01)10000-0-10111100000010-100000000000000-100010000000000001010010000000001100000000100010000000

_Leiodidae          000(01)00000000000(01)(01)00001010000000(01)001000011011100000010100101101111000100100000000000000(01)00-100010000000000001010000000000101100000(01)001(01)0000000000

_Agyrtidae          00(01)0000000000000000001010000000?0?1000010011100000010100?0110111100010010000000(01)000000(01)00-100010000000000001010000000000101100000(01)00110000000000

_Silphidae          0000000000000000(01)000(01)00000000000001000010010100000(01)10100101111111010111110000001000000000-0001100110000000000100000000000011000000001(01)0000001000

_Scydmaenidae       000000000000000000000(01)000000000000000001001010000001010010111111100001111-000000100000010-0101100110000001-00100000010000011000000000-0000000000

Staphylinidae       00(01)00(01)00000000000000000(01)0000000(01)00100001(01)010100000110100101111111010011110000000(01)00(01)00000-0001100110000001-00100000000000011000000001(01)0000000000

;

END;
3. List of character changes for tree #2 of 12 trees derived from the analyses of characters treated as multistates.

/------------------------------------------------------------------------  Cupedidae

|

+------------------------------------------------------------------------  Micromalthidae

|

|            /-----------------------------------------------------------  Torridincolidae

|            |

|            |                                                   /-------  Eucinetidae

|            |                                             /----31

|            |                                             |     \-------  Scirtidae

|            |                                      /-----32

|            |                                      |      \-------------  Dascillidae

|            |            /------------------------33

|            |            |                         \--------------------  Derodontidae

|            |            |

|            |            |                                      /-------  Trogidae

|            |            |      /------------------------------34

|            |            |      |                               \-------  Scarabaeidae

|            |      /----44      |

|            |      |     |      |                  /--------------------  Helophoridae

58     /----55      |     |      |                  |

|      |     |      |     |      |                  |            /-------  Hydrochidae

|      |     |      |     |      |            /----37      /----35

|      |     |      |     \-----43            |     |      |     \-------  Spercheidae

|      |     |      |            |            |     \-----36

|      |     |      |            |     /-----39            \-------------  Hydrophilidae

|      |     |      |            |     |      |

|      |     |      |            |     |      |                  /-------  Georissidae

|      |     |      |            |     |      \-----------------38

|      |     |      |            \----42                         \-------  Epimetopidae

|      |     |      |                  |

|      |     |      |                  |                   /-------------  Synteliidae

|      |     |      |                  |                   |

|      |     |      |                  \------------------41     /-------  Sphaeritidae

|      |     \-----54                                      \----40

|      |            |                                            \-------  Histeridae

|      |            |

|      |            |                               /--------------------  Orchymontinae

|      |            |                               |

\-----57            |                         /----47      /-------------  Prosthetops

       |            |                         |     |      |

       |            |                         |     \-----46     /-------  Hydraena

       |            |                  /-----48            \----45

       |            |                  |      |                  \-------  Ochthebiinae

       |            |                  |      |

       |            |            /----50      \--------------------------  Ptiliidae

       |            |            |     |

       |            |            |     |                         /-------  Leiodidae

       |            |            |     \------------------------49

       |            |            |                               \-------  Agyrtidae

       |            \-----------53

       |                         |                               /-------  Silphidae

       |                         |                         /----51

       |                         |                         |     \------- Staphylinidae

       |                         \------------------------52

       |                                                   \-------------  Scydmaenidae

       |

       |                                                         /-------  Trachypachidae

       \--------------------------------------------------------56

                                                                 \-------  Nebriinae

A. Character changes based on ACCTRAN optimization
Apomorphy lists:

               Branch                 Character        Steps     CI   Change

----------------------------------------------------------------------------

         node_58 -->  Cupedidae       2 (groovee)          1  0.333  0 ==> 1

                                      64 (basal)           1  0.333  0 --> 1

                                      71 (feedad)          1  0.500  0 --> 4

         node_58 -->  Micromalthidae  43 (elyt)            1  0.333  0 ==> 1

                                      51 (RA3+4)           1  0.500  1 ==> 0

                                      57 (obl)             1  0.500  0 ==> 1

                                      61 (stVIII)          1  0.250  1 ==> 0

         node_58 --> node_57          46 (plates)          1  0.250  1 --> 0

                                      74 (ecdy)            1  0.500  1 ==> 0

                                      105 (ligscler)       1  0.500  1 ==> 0

                                      112 (scler)          1  1.000  3 ==> 0

                                      118 (X)              1  0.800  3 ==> 0

                                      120 (habl)           1  0.500  2 ==> 0

                                      121 (feed)           1  0.455  4 --> 0

         node_57 --> node_55          16 (mola)            1  0.250  0 ==> 1

                                      35 (troch)           1  1.000  0 ==> 1

                                      37 (meso)            1  0.500  0 ==> 1

                                      56 (wedge)           1  0.333  0 ==> 1

                                      73 (head)            1  0.400  1 --> 0

                                      83 (ant)             1  0.500  0 ==> 1

                                      86 (prost)           1  0.333  1 --> 0

                                      110 (legs)           1  1.000  0 ==> 1

                                      111 (claws)          1  1.000  0 ==> 1

         node_55 -->  Torridincolidae 58 (late)            1  0.333  0 ==> 1

                                      71 (feedad)          1  0.500  0 --> 2

                                      93 (mala)            1  0.333  0 ==> 1

                                      106 (pap)            1  0.500  0 ==> 1

                                      114 (spir)           1  0.800  0 ==> 4

                                      118 (X)              1  0.800  0 ==> 4

                                      120 (habl)           1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 2

         node_55 --> node_54          27 (cerv)            1  0.333  0 ==> 1

                                      32 (pleura)          1  1.000  0 ==> 1

                                      46 (plates)          1  0.250  0 --> 1

                                      49 (bent)            1  1.000  0 ==> 1

                                      51 (RA3+4)           1  0.500  1 ==> 0

                                      54 (medial)          1  0.500  0 ==> 1

                                      57 (obl)             1  0.500  0 ==> 1

                                      85 (sens)            1  0.750  2 ==> 0

         node_54 --> node_44          30 (access)          1  1.000  0 ==> 1

                                      73 (head)            1  0.400  0 --> 1

                                      89 (acc)             1  0.500  0 --> 1

         node_44 --> node_33          37 (meso)            1  0.500  1 ==> 0

                                      46 (plates)          1  0.250  1 --> 0

                                      50 (RP3+4)           1  1.000  0 ==> 1

                                      56 (wedge)           1  0.333  1 ==> 0

                                      58 (late)            1  0.333  0 ==> 1

         node_33 --> node_32          73 (head)            1  0.400  1 --> 0

                                      121 (feed)           1  0.455  0 --> 5

         node_32 --> node_31          1 (head)             1  0.667  0 ==> 2

                                      31 (prosternum)      1  0.500  0 ==> 1

                                      54 (medial)          1  0.500  1 ==> 0

         node_31 -->  Eucinetidae     44 (patch)           1  0.200  1 ==> 0

                                      61 (stVIII)          1  0.250  1 ==> 0

                                      121 (feed)           1  0.455  5 --> 0

         node_31 -->  Scirtidae       16 (mola)            1  0.250  1 ==> 0

                                      64 (basal)           1  0.333  0 ==> 1

                                      95 (galaea)          1  0.500  0 ==> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      104 (ligula)         1  0.200  0 ==> 1

                                      118 (X)              1  0.800  0 ==> 2

                                      120 (habl)           1  0.500  0 ==> 1

         node_32 -->  Dascillidae     76 (labrum)          1  0.250  0 ==> 1

                                      85 (sens)            1  0.750  0 ==> 3

                                      114 (spir)           1  0.800  0 ==> 3

         node_33 -->  Derodontidae    44 (patch)           1  0.200  1 ==> 0

                                      88 (peni)            1  0.250  0 ==> 1

                                      114 (spir)           1  0.800  0 ==> 2

         node_44 --> node_43          7 (clyp)             1  0.333  0 --> 1

                                      10 (scap)            1  0.500  0 --> 1

                                      11 (club)            1  1.000  0 --> 2

                                      21 (mentum)          1  0.250  0 --> 1

                                      24 (labio)           1  0.500  0 ==> 1

                                      86 (prost)           1  0.333  0 --> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      104 (ligula)         1  0.200  0 ==> 1

                                      112 (scler)          1  1.000  0 --> 1

                                      114 (spir)           1  0.800  0 ==> 1

         node_43 --> node_34          8 (clyp)             1  1.000  0 ==> 1

                                      9 (numb)             1  0.600  0 ==> 1

                                      10 (scap)            1  0.500  1 --> 3

                                      11 (club)            1  1.000  2 --> 3

                                      19 (br. gl.)         1  1.000  0 ==> 1

                                      34 (ext)             1  0.250  0 ==> 1

                                      72 (body)            1  1.000  0 ==> 1

                                      73 (head)            1  0.400  1 --> 2

                                      112 (scler)          1  1.000  1 --> 2

                                      118 (X)              1  0.800  0 ==> 1

         node_34 -->  Trogidae        1 (head)             1  0.667  0 ==> 1

                                      71 (feedad)          1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 1

         node_34 -->  Scarabaeidae    83 (ant)             1  0.500  1 ==> 0

                                      114 (spir)           1  0.800  1 ==> 3

         node_43 --> node_42          13 (cupula8)         1  1.000  0 ==> 1

                                      18 (glands)          1  0.500  0 ==> 1

                                      33 (close)           1  0.250  0 ==> 1

                                      68 (depos)           1  0.333  0 --> 1

                                      74 (ecdy)            1  0.500  0 ==> 1

                                      76 (labrum)          1  0.250  0 ==> 1

                                      77 (clyp)            1  0.333  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      84 (senno)           1  0.333  0 --> 1

                                      85 (sens)            1  0.750  0 ==> 1

                                      87 (mola)            1  0.333  0 ==> 1

                                      89 (acc)             1  0.500  1 --> 0

                                      90 (hinge)           1  0.333  0 ==> 1

                                      91 (cardo)           1  0.500  0 --> 1

                                      92 (stpes)           1  0.333  0 ==> 1

                                      94 (lacinia)         1  0.333  0 ==> 1

                                      96 (mespro)          1  1.000  0 ==> 1

                                      98 (inspalp)         1  0.333  0 ==> 1

                                      103 (ment2)          1  0.500  0 --> 1

                                      107 (17.)            1  0.333  0 ==> 1

                                      116 (urart)          1  0.250  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 3

         node_42 --> node_39          2 (groovee)          1  0.333  0 ==> 1

                                      3 (demarcation)      1  0.333  0 --> 1

                                      9 (numb)             1  0.600  0 ==> 2

                                      20 (galea)           1  0.333  0 ==> 1

                                      22 (prement)         1  1.000  0 ==> 1

                                      29 (hypom)           1  0.500  0 ==> 1

                                      39 (mesov)           1  0.500  0 ==> 1

                                      41 (trans)           1  0.500  0 --> 1

                                      44 (patch)           1  0.200  1 ==> 0

                                      48 (tars)            1  1.000  0 ==> 1

                                      56 (wedge)           1  0.333  1 ==> 0

                                      99 (size)            1  1.000  0 ==> 1

                                      105 (ligscler)       1  0.500  0 --> 1

         node_39 --> node_37          38 (plast)           1  0.500  0 ==> 1

                                      70 (habad)           1  0.500  0 ==> 1

         node_37 -->  Helophoridae    88 (peni)            1  0.250  0 ==> 1

                                      117 (urog)           1  0.250  0 ==> 1

         node_37 --> node_36          41 (trans)           1  0.500  1 --> 0

                                      42 (fem2)            1  0.500  0 --> 1

                                      84 (senno)           1  0.333  1 --> 0

                                      104 (ligula)         1  0.200  1 --> 0

                                      113 (VIII)           1  1.000  0 ==> 1

                                      115 (atr)            1  1.000  0 ==> 1

                                      118 (X)              1  0.800  0 ==> 2

                                      120 (habl)           1  0.500  0 ==> 1

         node_36 --> node_35          9 (numb)             1  0.600  2 ==> 3

                                      77 (clyp)            1  0.333  1 --> 0

                                      80 (ptg)             1  0.250  1 ==> 0

                                      103 (ment2)          1  0.500  1 ==> 0

         node_35 -->  Hydrochidae     34 (ext)             1  0.250  0 ==> 1

                                      39 (mesov)           1  0.500  1 ==> 0

                                      42 (fem2)            1  0.500  1 --> 0

                                      104 (ligula)         1  0.200  0 --> 1

                                      117 (urog)           1  0.250  0 ==> 1

         node_35 -->  Spercheidae     2 (groovee)          1  0.333  1 ==> 0

                                      10 (scap)            1  0.500  1 ==> 2

                                      20 (galea)           1  0.333  1 ==> 0

                                      47 (fem3)            1  1.000  0 ==> 1

                                      69 (bag)             1  0.500  0 ==> 1

                                      73 (head)            1  0.400  1 ==> 0

                                      90 (hinge)           1  0.333  1 ==> 0

                                      91 (cardo)           1  0.500  1 ==> 0

                                      92 (stpes)           1  0.333  1 ==> 0

                                      94 (lacinia)         1  0.333  1 ==> 0

                                      98 (inspalp)         1  0.333  1 ==> 0

                                      107 (17.)            1  0.333  1 ==> 0

                                      121 (feed)           1  0.455  3 ==> 0

         node_36 -->  Hydrophilidae   18 (glands)          1  0.500  1 ==> 0

                                      101 (sub)            1  0.500  0 ==> 1

         node_39 --> node_38          1 (head)             1  0.667  0 ==> 1

                                      6 (exci)             1  1.000  0 ==> 1

                                      28 (pron)            1  1.000  0 ==> 1

                                      40 (meso)            1  0.500  0 ==> 1

                                      78 (spines)          1  1.000  0 ==> 1

                                      101 (sub)            1  0.500  0 ==> 1

         node_38 -->  Georissidae     3 (demarcation)      1  0.333  1 --> 0

                                      21 (mentum)          1  0.250  1 --> 0

                                      31 (prosternum)      1  0.500  0 ==> 1

         node_38 -->  Epimetopidae    69 (bag)             1  0.500  0 ==> 1

                                      84 (senno)           1  0.333  1 --> 0

         node_42 --> node_41          7 (clyp)             1  0.333  1 --> 0

                                      21 (mentum)          1  0.250  1 --> 0

                                      43 (elyt)            1  0.333  0 ==> 1

                                      60 (VIII)            1  1.000  0 ==> 1

                                      66 (styli)           1  1.000  0 --> 1

                                      71 (feedad)          1  0.500  0 ==> 3

                                      81 (maxgr)           1  0.500  0 ==> 1

                                      88 (peni)            1  0.250  0 ==> 1

                                      91 (cardo)           1  0.500  1 --> 2

                                      102 (ment)           1  0.500  0 ==> 1

                                      109 (filter)         1  0.500  0 ==> 1

                                      117 (urog)           1  0.250  0 ==> 1

         node_41 -->  Synteliidae     16 (mola)            1  0.250  1 ==> 0

                                      34 (ext)             1  0.250  0 ==> 1

         node_41 --> node_40          10 (scap)            1  0.500  1 ==> 2

                                      40 (meso)            1  0.500  0 ==> 1

                                      68 (depos)           1  0.333  1 --> 0

         node_40 -->  Sphaeritidae    44 (patch)           1  0.200  1 ==> 0

                                      91 (cardo)           1  0.500  2 --> 0

         node_40 -->  Histeridae      58 (late)            1  0.333  0 ==> 1

         node_54 --> node_53          52 (hinge1)          1  1.000  0 ==> 1

                                      55 (loop)            1  1.000  0 ==> 1

                                      61 (stVIII)          1  0.250  1 --> 0

                                      64 (basal)           1  0.333  0 ==> 1

                                      116 (urart)          1  0.250  0 --> 1

         node_53 --> node_50          24 (labio)           1  0.500  0 --> 1

                                      33 (close)           1  0.250  0 --> 1

                                      79 (proj)            1  1.000  0 ==> 1

                                      95 (galaea)          1  0.500  0 ==> 1

         node_50 --> node_48          15 (expos)           1  1.000  0 ==> 1

                                      20 (galea)           1  0.333  0 ==> 1

                                      67 (pump)            1  1.000  0 ==> 1

                                      100 (apic)           1  1.000  0 ==> 1

                                      119 (hooks)          1  1.000  0 ==> 1

         node_48 --> node_47          5 (genae)            1  1.000  0 ==> 1

                                      10 (scap)            1  0.500  0 ==> 1

                                      21 (mentum)          1  0.250  0 ==> 1

                                      23 (palp)            1  1.000  0 ==> 1

                                      25 (prem)            1  1.000  0 ==> 1

                                      26 (M 42)            1  1.000  0 ==> 1

                                      29 (hypom)           1  0.500  0 ==> 1

                                      38 (plast)           1  0.500  0 ==> 1

                                      44 (patch)           1  0.200  1 ==> 0

                                      45 (glab)            1  1.000  0 ==> 1

                                      68 (depos)           1  0.333  0 ==> 1

                                      70 (habad)           1  0.500  0 ==> 1

                                      71 (feedad)          1  0.500  0 ==> 2

                                      82 (gland)           1  0.500  0 --> 1

                                      106 (pap)            1  0.500  0 --> 1

                                      121 (feed)           1  0.455  0 --> 2

         node_47 --> node_46          3 (demarcation)      1  0.333  0 ==> 1

                                      4 (bulge)            1  1.000  0 ==> 1

                                      12 (cupula6)         1  1.000  0 --> 1

         node_46 -->  Prosthetops     9 (numb)             1  0.600  0 ==> 3

         node_46 --> node_45          7 (clyp)             1  0.333  0 --> 1

                                      11 (club)            1  1.000  0 ==> 1

                                      12 (cupula6)         1  1.000  1 --> 2

         node_45 -->  Hydraena        9 (numb)             1  0.600  0 ==> 2

                                      17 (lock)            1  0.500  0 ==> 1

                                      34 (ext)             1  0.250  0 ==> 1

         node_45 -->  Ochthebiinae    10 (scap)            1  0.500  1 ==> 2

         node_48 -->  Ptiliidae       17 (lock)            1  0.500  0 ==> 1

                                      27 (cerv)            1  0.333  1 ==> 0

                                      46 (plates)          1  0.250  1 ==> 0

         node_50 --> node_49          14 (peri)            1  1.000  0 ==> 1

                                      36 (cox2)            1  1.000  0 ==> 1

                                      61 (stVIII)          1  0.250  0 --> 1

                                      108 (disc)           1  1.000  0 ==> 1

                                      117 (urog)           1  0.250  0 --> 1

         node_49 -->  Agyrtidae       33 (close)           1  0.250  1 --> 0

         node_53 --> node_52          16 (mola)            1  0.250  1 ==> 0

                                      53 (hinge2)          1  1.000  1 ==> 0

                                      62 (aede)            1  0.500  0 ==> 1

                                      63 (fora)            1  1.000  0 ==> 1

                                      65 (median)          1  1.000  0 ==> 1

                                      71 (feedad)          1  0.500  0 --> 3

                                      82 (gland)           1  0.500  0 ==> 1

                                      86 (prost)           1  0.333  0 --> 1

                                      87 (mola)            1  0.333  0 ==> 1

                                      93 (mala)            1  0.333  0 --> 1

                                      121 (feed)           1  0.455  0 --> 1

         node_52 --> node_51          43 (elyt)            1  0.333  0 --> 1

                                      59 (brick)           1  1.000  0 ==> 1

         node_51 -->  Silphidae       71 (feedad)          1  0.500  3 ==> 1

                                      93 (mala)            1  0.333  1 --> 0

         node_52 -->  Scydmaenidae    27 (cerv)            1  0.333  1 ==> 0

                                      76 (labrum)          1  0.250  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      104 (ligula)         1  0.200  0 ==> 1

                                      116 (urart)          1  0.250  1 --> 0

                                      121 (feed)           1  0.455  1 --> 3

         node_57 --> node_56          62 (aede)            1  0.500  0 ==> 1

                                      71 (feedad)          1  0.500  0 --> 3

                                      76 (labrum)          1  0.250  0 ==> 1

                                      77 (clyp)            1  0.333  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      81 (maxgr)           1  0.500  0 ==> 1

                                      87 (mola)            1  0.333  0 ==> 1

                                      90 (hinge)           1  0.333  0 ==> 1

                                      92 (stpes)           1  0.333  0 ==> 1

                                      94 (lacinia)         1  0.333  0 ==> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      98 (inspalp)         1  0.333  0 ==> 1

                                      102 (ment)           1  0.500  0 ==> 1

                                      107 (17.)            1  0.333  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 3

         node_56 -->  Trachypachidae  33 (close)           1  0.250  0 ==> 1

         node_56 -->  Nebriinae       85 (sens)            1  0.750  2 ==> 0

                                      88 (peni)            1  0.250  0 ==> 1

                                      109 (filter)         1  0.500  0 ==> 1

                                      116 (urart)          1  0.250  0 ==> 1

A. Character changes based on DELTRAN optimization
Apomorphy lists:

               Branch                 Character        Steps     CI   Change

----------------------------------------------------------------------------

         node_58 -->  Cupedidae       2 (groovee)          1  0.333  0 ==> 1

                                      64 (basal)           1  0.333  0 --> 1

                                      71 (feedad)          1  0.500  0 --> 4

         node_58 -->  Micromalthidae  43 (elyt)            1  0.333  0 ==> 1

                                      51 (RA3+4)           1  0.500  1 ==> 0

                                      57 (obl)             1  0.500  0 ==> 1

                                      61 (stVIII)          1  0.250  1 ==> 0

         node_58 --> node_57          74 (ecdy)            1  0.500  1 ==> 0

                                      105 (ligscler)       1  0.500  1 ==> 0

                                      112 (scler)          1  1.000  3 ==> 0

                                      118 (X)              1  0.800  3 ==> 0

                                      120 (habl)           1  0.500  2 ==> 0

         node_57 --> node_55          16 (mola)            1  0.250  0 ==> 1

                                      35 (troch)           1  1.000  0 ==> 1

                                      37 (meso)            1  0.500  0 ==> 1

                                      56 (wedge)           1  0.333  0 ==> 1

                                      83 (ant)             1  0.500  0 ==> 1

                                      110 (legs)           1  1.000  0 ==> 1

                                      111 (claws)          1  1.000  0 ==> 1

         node_55 -->  Torridincolidae 46 (plates)          1  0.250  1 --> 0

                                      58 (late)            1  0.333  0 ==> 1

                                      71 (feedad)          1  0.500  0 --> 2

                                      73 (head)            1  0.400  1 --> 0

                                      86 (prost)           1  0.333  1 --> 0

                                      93 (mala)            1  0.333  0 ==> 1

                                      106 (pap)            1  0.500  0 ==> 1

                                      114 (spir)           1  0.800  0 ==> 4

                                      118 (X)              1  0.800  0 ==> 4

                                      120 (habl)           1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  4 --> 2

         node_55 --> node_54          27 (cerv)            1  0.333  0 ==> 1

                                      32 (pleura)          1  1.000  0 ==> 1

                                      49 (bent)            1  1.000  0 ==> 1

                                      51 (RA3+4)           1  0.500  1 ==> 0

                                      54 (medial)          1  0.500  0 ==> 1

                                      57 (obl)             1  0.500  0 ==> 1

                                      85 (sens)            1  0.750  2 ==> 0

                                      121 (feed)           1  0.455  4 --> 0

         node_54 --> node_44          30 (access)          1  1.000  0 ==> 1

         node_44 --> node_33          37 (meso)            1  0.500  1 ==> 0

                                      46 (plates)          1  0.250  1 --> 0

                                      50 (RP3+4)           1  1.000  0 ==> 1

                                      56 (wedge)           1  0.333  1 ==> 0

                                      58 (late)            1  0.333  0 ==> 1

                                      86 (prost)           1  0.333  1 --> 0

                                      89 (acc)             1  0.500  0 --> 1

         node_33 --> node_32          73 (head)            1  0.400  1 --> 0

         node_32 --> node_31          1 (head)             1  0.667  0 ==> 2

                                      31 (prosternum)      1  0.500  0 ==> 1

                                      54 (medial)          1  0.500  1 ==> 0

         node_31 -->  Eucinetidae     44 (patch)           1  0.200  1 ==> 0

                                      61 (stVIII)          1  0.250  1 ==> 0

         node_31 -->  Scirtidae       16 (mola)            1  0.250  1 ==> 0

                                      64 (basal)           1  0.333  0 ==> 1

                                      95 (galaea)          1  0.500  0 ==> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      104 (ligula)         1  0.200  0 ==> 1

                                      118 (X)              1  0.800  0 ==> 2

                                      120 (habl)           1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 5

         node_32 -->  Dascillidae     76 (labrum)          1  0.250  0 ==> 1

                                      85 (sens)            1  0.750  0 ==> 3

                                      114 (spir)           1  0.800  0 ==> 3

                                      121 (feed)           1  0.455  0 --> 5

         node_33 -->  Derodontidae    44 (patch)           1  0.200  1 ==> 0

                                      88 (peni)            1  0.250  0 ==> 1

                                      114 (spir)           1  0.800  0 ==> 2

         node_44 --> node_43          24 (labio)           1  0.500  0 ==> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      104 (ligula)         1  0.200  0 ==> 1

                                      114 (spir)           1  0.800  0 ==> 1

         node_43 --> node_34          7 (clyp)             1  0.333  0 --> 1

                                      8 (clyp)             1  1.000  0 ==> 1

                                      9 (numb)             1  0.600  0 ==> 1

                                      10 (scap)            1  0.500  0 --> 3

                                      11 (club)            1  1.000  0 --> 3

                                      19 (br. gl.)         1  1.000  0 ==> 1

                                      21 (mentum)          1  0.250  0 --> 1

                                      34 (ext)             1  0.250  0 ==> 1

                                      72 (body)            1  1.000  0 ==> 1

                                      73 (head)            1  0.400  1 --> 2

                                      89 (acc)             1  0.500  0 --> 1

                                      112 (scler)          1  1.000  0 --> 2

                                      118 (X)              1  0.800  0 ==> 1

         node_34 -->  Trogidae        1 (head)             1  0.667  0 ==> 1

                                      71 (feedad)          1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 1

         node_34 -->  Scarabaeidae    83 (ant)             1  0.500  1 ==> 0

                                      114 (spir)           1  0.800  1 ==> 3

         node_43 --> node_42          10 (scap)            1  0.500  0 --> 1

                                      11 (club)            1  1.000  0 --> 2

                                      13 (cupula8)         1  1.000  0 ==> 1

                                      18 (glands)          1  0.500  0 ==> 1

                                      33 (close)           1  0.250  0 ==> 1

                                      74 (ecdy)            1  0.500  0 ==> 1

                                      76 (labrum)          1  0.250  0 ==> 1

                                      77 (clyp)            1  0.333  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      85 (sens)            1  0.750  0 ==> 1

                                      87 (mola)            1  0.333  0 ==> 1

                                      90 (hinge)           1  0.333  0 ==> 1

                                      92 (stpes)           1  0.333  0 ==> 1

                                      94 (lacinia)         1  0.333  0 ==> 1

                                      96 (mespro)          1  1.000  0 ==> 1

                                      98 (inspalp)         1  0.333  0 ==> 1

                                      107 (17.)            1  0.333  0 ==> 1

                                      112 (scler)          1  1.000  0 --> 1

                                      116 (urart)          1  0.250  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 3

         node_42 --> node_39          2 (groovee)          1  0.333  0 ==> 1

                                      7 (clyp)             1  0.333  0 --> 1

                                      9 (numb)             1  0.600  0 ==> 2

                                      20 (galea)           1  0.333  0 ==> 1

                                      22 (prement)         1  1.000  0 ==> 1

                                      29 (hypom)           1  0.500  0 ==> 1

                                      39 (mesov)           1  0.500  0 ==> 1

                                      44 (patch)           1  0.200  1 ==> 0

                                      48 (tars)            1  1.000  0 ==> 1

                                      56 (wedge)           1  0.333  1 ==> 0

                                      68 (depos)           1  0.333  0 --> 1

                                      91 (cardo)           1  0.500  0 --> 1

                                      99 (size)            1  1.000  0 ==> 1

                                      103 (ment2)          1  0.500  0 --> 1

         node_39 --> node_37          3 (demarcation)      1  0.333  0 --> 1

                                      21 (mentum)          1  0.250  0 --> 1

                                      38 (plast)           1  0.500  0 ==> 1

                                      70 (habad)           1  0.500  0 ==> 1

         node_37 -->  Helophoridae    41 (trans)           1  0.500  0 --> 1

                                      84 (senno)           1  0.333  0 --> 1

                                      88 (peni)            1  0.250  0 ==> 1

                                      117 (urog)           1  0.250  0 ==> 1

         node_37 --> node_36          105 (ligscler)       1  0.500  0 --> 1

                                      113 (VIII)           1  1.000  0 ==> 1

                                      115 (atr)            1  1.000  0 ==> 1

                                      118 (X)              1  0.800  0 ==> 2

                                      120 (habl)           1  0.500  0 ==> 1

         node_36 --> node_35          9 (numb)             1  0.600  2 ==> 3

                                      80 (ptg)             1  0.250  1 ==> 0

                                      103 (ment2)          1  0.500  1 ==> 0

         node_35 -->  Hydrochidae     34 (ext)             1  0.250  0 ==> 1

                                      39 (mesov)           1  0.500  1 ==> 0

                                      117 (urog)           1  0.250  0 ==> 1

         node_35 -->  Spercheidae     2 (groovee)          1  0.333  1 ==> 0

                                      10 (scap)            1  0.500  1 ==> 2

                                      20 (galea)           1  0.333  1 ==> 0

                                      42 (fem2)            1  0.500  0 --> 1

                                      47 (fem3)            1  1.000  0 ==> 1

                                      69 (bag)             1  0.500  0 ==> 1

                                      73 (head)            1  0.400  1 ==> 0

                                      77 (clyp)            1  0.333  1 --> 0

                                      90 (hinge)           1  0.333  1 ==> 0

                                      91 (cardo)           1  0.500  1 ==> 0

                                      92 (stpes)           1  0.333  1 ==> 0

                                      94 (lacinia)         1  0.333  1 ==> 0

                                      98 (inspalp)         1  0.333  1 ==> 0

                                      104 (ligula)         1  0.200  1 --> 0

                                      107 (17.)            1  0.333  1 ==> 0

                                      121 (feed)           1  0.455  3 ==> 0

         node_36 -->  Hydrophilidae   18 (glands)          1  0.500  1 ==> 0

                                      42 (fem2)            1  0.500  0 --> 1

                                      101 (sub)            1  0.500  0 ==> 1

                                      104 (ligula)         1  0.200  1 --> 0

         node_39 --> node_38          1 (head)             1  0.667  0 ==> 1

                                      6 (exci)             1  1.000  0 ==> 1

                                      28 (pron)            1  1.000  0 ==> 1

                                      40 (meso)            1  0.500  0 ==> 1

                                      41 (trans)           1  0.500  0 --> 1

                                      78 (spines)          1  1.000  0 ==> 1

                                      101 (sub)            1  0.500  0 ==> 1

         node_38 -->  Georissidae     31 (prosternum)      1  0.500  0 ==> 1

                                      84 (senno)           1  0.333  0 --> 1

         node_38 -->  Epimetopidae    3 (demarcation)      1  0.333  0 --> 1

                                      21 (mentum)          1  0.250  0 --> 1

                                      69 (bag)             1  0.500  0 ==> 1

         node_42 --> node_41          43 (elyt)            1  0.333  0 ==> 1

                                      60 (VIII)            1  1.000  0 ==> 1

                                      71 (feedad)          1  0.500  0 ==> 3

                                      81 (maxgr)           1  0.500  0 ==> 1

                                      84 (senno)           1  0.333  0 --> 1

                                      88 (peni)            1  0.250  0 ==> 1

                                      102 (ment)           1  0.500  0 ==> 1

                                      109 (filter)         1  0.500  0 ==> 1

                                      117 (urog)           1  0.250  0 ==> 1

         node_41 -->  Synteliidae     16 (mola)            1  0.250  1 ==> 0

                                      34 (ext)             1  0.250  0 ==> 1

                                      68 (depos)           1  0.333  0 --> 1

                                      91 (cardo)           1  0.500  0 --> 2

         node_41 --> node_40          10 (scap)            1  0.500  1 ==> 2

                                      40 (meso)            1  0.500  0 ==> 1

                                      66 (styli)           1  1.000  0 --> 1

         node_40 -->  Sphaeritidae    44 (patch)           1  0.200  1 ==> 0

         node_40 -->  Histeridae      58 (late)            1  0.333  0 ==> 1

                                      91 (cardo)           1  0.500  0 --> 2

         node_54 --> node_53          52 (hinge1)          1  1.000  0 ==> 1

                                      55 (loop)            1  1.000  0 ==> 1

                                      64 (basal)           1  0.333  0 ==> 1

                                      73 (head)            1  0.400  1 --> 0

         node_53 --> node_50          79 (proj)            1  1.000  0 ==> 1

                                      86 (prost)           1  0.333  1 --> 0

                                      95 (galaea)          1  0.500  0 ==> 1

                                      116 (urart)          1  0.250  0 --> 1

         node_50 --> node_48          15 (expos)           1  1.000  0 ==> 1

                                      20 (galea)           1  0.333  0 ==> 1

                                      24 (labio)           1  0.500  0 --> 1

                                      33 (close)           1  0.250  0 --> 1

                                      61 (stVIII)          1  0.250  1 --> 0

                                      67 (pump)            1  1.000  0 ==> 1

                                      100 (apic)           1  1.000  0 ==> 1

                                      119 (hooks)          1  1.000  0 ==> 1

         node_48 --> node_47          5 (genae)            1  1.000  0 ==> 1

                                      10 (scap)            1  0.500  0 ==> 1

                                      21 (mentum)          1  0.250  0 ==> 1

                                      23 (palp)            1  1.000  0 ==> 1

                                      25 (prem)            1  1.000  0 ==> 1

                                      26 (M 42)            1  1.000  0 ==> 1

                                      29 (hypom)           1  0.500  0 ==> 1

                                      38 (plast)           1  0.500  0 ==> 1

                                      44 (patch)           1  0.200  1 ==> 0

                                      45 (glab)            1  1.000  0 ==> 1

                                      68 (depos)           1  0.333  0 ==> 1

                                      70 (habad)           1  0.500  0 ==> 1

                                      71 (feedad)          1  0.500  0 ==> 2

         node_47 --> node_46          3 (demarcation)      1  0.333  0 ==> 1

                                      4 (bulge)            1  1.000  0 ==> 1

         node_46 -->  Prosthetops     9 (numb)             1  0.600  0 ==> 3

                                      12 (cupula6)         1  1.000  0 --> 1

         node_46 --> node_45          11 (club)            1  1.000  0 ==> 1

                                      12 (cupula6)         1  1.000  0 --> 2

                                      82 (gland)           1  0.500  0 --> 1

                                      106 (pap)            1  0.500  0 --> 1

                                      121 (feed)           1  0.455  0 --> 2

         node_45 -->  Hydraena        7 (clyp)             1  0.333  0 --> 1

                                      9 (numb)             1  0.600  0 ==> 2

                                      17 (lock)            1  0.500  0 ==> 1

                                      34 (ext)             1  0.250  0 ==> 1

         node_45 -->  Ochthebiinae    10 (scap)            1  0.500  1 ==> 2

         node_48 -->  Ptiliidae       17 (lock)            1  0.500  0 ==> 1

                                      27 (cerv)            1  0.333  1 ==> 0

                                      46 (plates)          1  0.250  1 ==> 0

         node_50 --> node_49          14 (peri)            1  1.000  0 ==> 1

                                      36 (cox2)            1  1.000  0 ==> 1

                                      108 (disc)           1  1.000  0 ==> 1

         node_49 -->  Leiodidae       33 (close)           1  0.250  0 --> 1

         node_49 -->  Agyrtidae       117 (urog)           1  0.250  0 --> 1

         node_53 --> node_52          16 (mola)            1  0.250  1 ==> 0

                                      53 (hinge2)          1  1.000  1 ==> 0

                                      61 (stVIII)          1  0.250  1 --> 0

                                      62 (aede)            1  0.500  0 ==> 1

                                      63 (fora)            1  1.000  0 ==> 1

                                      65 (median)          1  1.000  0 ==> 1

                                      82 (gland)           1  0.500  0 ==> 1

                                      87 (mola)            1  0.333  0 ==> 1

         node_52 --> node_51          59 (brick)           1  1.000  0 ==> 1

                                      116 (urart)          1  0.250  0 --> 1

         node_51 -->  Silphidae       71 (feedad)          1  0.500  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 1

         node_51 --> Staphylinidae    43 (elyt)            1  0.333  0 --> 1

                                      93 (mala)            1  0.333  0 --> 1

         node_52 -->  Scydmaenidae    27 (cerv)            1  0.333  1 ==> 0

                                      71 (feedad)          1  0.500  0 --> 3

                                      76 (labrum)          1  0.250  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      93 (mala)            1  0.333  0 --> 1

                                      104 (ligula)         1  0.200  0 ==> 1

                                      121 (feed)           1  0.455  0 --> 3

         node_57 --> node_56          46 (plates)          1  0.250  1 --> 0

                                      62 (aede)            1  0.500  0 ==> 1

                                      71 (feedad)          1  0.500  0 --> 3

                                      76 (labrum)          1  0.250  0 ==> 1

                                      77 (clyp)            1  0.333  0 ==> 1

                                      80 (ptg)             1  0.250  0 ==> 1

                                      81 (maxgr)           1  0.500  0 ==> 1

                                      87 (mola)            1  0.333  0 ==> 1

                                      90 (hinge)           1  0.333  0 ==> 1

                                      92 (stpes)           1  0.333  0 ==> 1

                                      94 (lacinia)         1  0.333  0 ==> 1

                                      97 (number)          1  0.333  1 ==> 0

                                      98 (inspalp)         1  0.333  0 ==> 1

                                      102 (ment)           1  0.500  0 ==> 1

                                      107 (17.)            1  0.333  0 ==> 1

                                      121 (feed)           1  0.455  4 --> 3

         node_56 -->  Trachypachidae  33 (close)           1  0.250  0 ==> 1

         node_56 -->  Nebriinae       85 (sens)            1  0.750  2 ==> 0

                                      88 (peni)            1  0.250  0 ==> 1

                                      109 (filter)         1  0.500  0 ==> 1

                                      116 (urart)          1  0.250  0 ==> 1
