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FIRST AUTHOR’S PREFACE

This study was initiated about 1996 as the primary
effort of the first author (VGS), who had long been
interested in determining the interrelationships of the
acanthomorph family Pholidichthyidae. Springer and
Freihofer (1976) last discussed the problematic inter-
relationships of the then monospecific family
(Springer and Larson, 1996, described a second Phol-
idichthys species). Subsequently, Stiassny and Jensen
(1987), expanding on the work of Kaufman and Liem
(1982), hypothesized the composition and interrela-
tionships of an acanthomorph suborder Labroidei.
Stiassny and Jensen based their hypothesis on a rel-
atively broad selection of acanthomorph fishes and
almost exclusively on a limited number of gill-arch
characters. Referring only to Springer and Freihofer’s
(1976) study, they noted similarities of the gill-arch
skeleton of Pholidichthys to that of the labroids.

Johnson (1993:9-10) discussed errors of oversight
and commission in Stiassny and Jensen’s (1987)
study and noted, critically, that, other than characters
associated with pharyngognathy, there was none that
corroborated monophyly of the labroids. VGS re-ex-
amined Pholidichthys in light of Stiassny and Jen-
sen’s and Johnson’s studies, and noted problems with
both, although he agreed with Johnson’s general crit-
icism. As a result, VGS, with the assistance of GDIJ,
undertook to survey a wide variety of acanthomorph
fishes to determine the distribution of the states of
the muscle characters used by Stiassny and Jensen.
VGS expanded the study to include a broad spectrum
of non-acanthomorph fishes because of problems in
determining muscle homologies among the acantho-
morphs.

Darrow joined the project as full-time illustrator in
the fall of 1997 and remained on the project until
mid-2000, after which she continued on contract and
then as volunteer until late 2003, when all the gill-
arch muscle illustrations were completed.

VGS contracted with Tom Orrell to run PAUP pro-
gram analyses of a limited number of acanthomorph
taxa beginning in 2002, but in 2003 involved him in
the preparation of the major cladistic analysis form-
ing our co-authored Appendix to the present study.

After essentially completing the actinopterygian
pre-acanthomorph portion of the study, including an

analysis of the data, and much of the descriptive por-
tion of the acanthomorphs, joint efforts with GDJ
ceased in early 2002 at the sole instigation of VGS.

VGS is responsible for selecting most of the taxa
used in the study, preparing a large majority of the
dissections, all the descriptions, supervision of prep-
aration of all the illustrations, the partially new sys-
tem of nomenclature used to designate the muscles,
the interpretation and results of the non-acantho-
morph portion of the study, most of the acantho-
morph interrelationships, discussions that are not out-
growths of the cladistic analyses, all of the choices
of taxa, characters, and character codes for the cla-
distic analyses, and preparation of all preliminary and
final drafts of the entire manuscript. I, VGS, there-
fore, accept full responsibility for all errors, factual
or otherwise, and eccentricities that this study em-
bodies. On the other hand, I gladly share with my
co-authors responsibility for any favorable aspects of
the study. I especially want to thank them for their
input: GDJ for his early encouragement and impor-
tant suggestions for taxa to include, ready and com-
prehensive knowledge of the existing classifications
of many groups of fishes and their defining charac-
ters, and his often constructive challenges, his critical
reading of an early complete draft of the pre-acan-
thomorph section of the actinopterygian portion of
the study, early drafts of a large number of the acan-
thomorph descriptions and discussions, commenting
on a near final draft of the pre-Appendix portion of
the manuscript, and very importantly, for bringing
Karie Darrow to my attention; Karie Darrow for her
dedication to the project, even after monetary com-
pensation ceased, and the unstinting use of her great
illustrative talents, as well as for the numerous oc-
casions on which she caught my descriptive mistakes;
and to Tom Orrell for his insightful and knowledge-
able handling of the PAUP program used in the phy-
logenetic analysis, important suggestions for the
preparation and interpretation of the output, and pa-
tience under stress of my importunities.

In the pre-Appendix portion of the text that fol-
lows, the editorial “we” and “‘our” are used to ac-
cord with authorship, but their use is not intended to
imply agreement by the second author.
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Plate 31. Gonorhynchus moseleyi Jordan and Snyder, USNM 354590: A, dorsal view, esophagus truncated, right-side OD3 and OD4
removed, sparse SO longitudinal fibers extending anteriorly from below TPb4 to below TPb3 not shown; B, lateral view, posterior gill-
arch skeleton to show AD4. ldentification of LE4 questionable; see remarks following LP in species description.
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Plates 32.1, 32.2. Zacco plarypus, USNM 336890: A, dorsal view: right-side RCb5E, L.Cb5, OD3, and OD4 removed (OD origins
on Pb3 indicated by shaded areas); fascia covering dorsoanterior SO extensions greatly simplified, cut back on right side; SO longitudinal
muscle layer not shown; B, posterior view, right-side RCbSE and LCb5 removed; C, ventral view, right-side dorsal gill-arch skeleton
showing RecD2, 3, and 4; D, lateral view, left side. (enlarged inset shows autogenous bone, AB, at dorsal tip of Eb4 levator process).
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Alepocephalus

(ALEPOCEPH ALIDAE)

Ad4

Plate 45. Alepocephalus tenebrosus, USNM 215582: A, dorsal view, right-side TPb3p-Pb4 and OD3 cut away to reveal Pb3 and Pb4
and insertions of LI2 and LI3; B, posterior view, left side, AdS occludes view of AC, tendon attaches AC to Eb5 ventromedial corner;
C, lateral view, left side. Attachments of LE1 and LI to SPbl released.
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Gonostoma

(GONOSTOMATIDAE)

Plates 52.1, 52.2. Gonostoma elongatum, USNM 330309: A, dorsal view; B, posterior view, left side, RDs removed nearly to their
insertions and bones spread to clarify muscle attachments; LE4 removed: C, lateral view, right side reversed.
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Psettodes

(Psettodidae)

Plates 205.1, 205.2.  Psettodes erumei, USNM 366443 (eyes on left side): A, dorsal view. B, posterior view. C, lateral view, left side,
all right-side (Rt) elements indicated.



Index of Illustrated Families and Genera with Associated Plate Numbers

Abudefduf .. ... ... ... 161
Acanthuridae . ........ 173
Acanthurus .. .. ... ... 173
Achoerodus . ... 163.1, 163.2
Acipenser ... .......... 3
Acipenseridae . ......... 3
Acropomatidae . . . ... .. 102
Adrianichthyidae .. ..... 98
Afronandus . ... ... ... 138
Agonostomus . ... ... ... 94
Albula . .. ... ... .... 17
Albulidae ............ 17
Aldrovandia . .. ... ... .. 20
Alepocephalidae . .. ... .. 45
Alepocephalus ... ... ... 45
Allocyttus ... .. ... ... 76
Amarsipidae .. ....... 176
Amarsipus . . ... ... ... 176
Ambassidae . .. ....... 126
Amblyopsidae ... ... ... 64
Amia .. ... ... ... ... 6
Amiidae ... ... ... ... .. 6
Ammodytes ... ....... 140
Ammodytidae . ....... 140
Amphisticus . ... 162.1, 162.2
Anguilla .. ...... .. ... 22
Anguillidae .. ......... 22
Anomalopidae . ........ 85
Anomalops .. ... ... ... 85
Aphredoderidae .. ... ... 62
Aphredoderus ... ... ... 62
Aplocheilidae ... ... ... 96
Apogonidae .. ........ 114
Arapaima ... ... ... ... 12
Arapaimidae .. ........ 12
Argentina ... ......... 44
Argentinidae ... ....... 44
Assessor . ... ... ... .. 129
Ateleopodidae . ........ 53
Ateleopus ... ... ... 53
Atherinidae . .. ... 95.1, 95.2
Atractosteus . . . ......... 5
Aulichthys . .. ......... 89
Aulopidae ............ 54
Aulopus . .. ... ... .. 54
Aulorhynchidae . ....... 920
Aulorhynchus . . ... ... .. 90
Barbourisia . .. ... ... .. 72
Barbourisiidae . ........ 72
Bathyclupea . . .. ... ... 108
Bathyclupeidae .. ... .. 108
Bathymaster .. ....... 178
Bathymasteridae . . . . ... 178
Batrachoididae . ........ 67
Bedotia . .. ........... 95
Bedotiidae . .. ... ... ... 95
Belonidae ............ 99
Berycidae ......... 82, 83
Beryx ... ... ... . ... 82
Blenniidae .. ... ...... 188
Bollmannia . ... ... ... 202
Bovichtidae . ......... 180
Bovichtus . .......... 180
Brama ............. 128

Bramidae ........... 128
Brycon .............. 33
Callanthias . ... ... ... 132
Callanthiidae ......... 132
Cualliclinus . . . ..... ... 192
Callionymidae .. 184.1, 184.2
Callionymus 184.1, 184.2
Caproidae . ........... 78
Capros . ... ... 78
Caquetaia . . ......... 159
Carangidae .......... 148
Caristiidae . .. ........ 127
Caristius . .. .. ....... 127
Caulolatilus . . ... ... .. 182
Centracanthidae . ... ... 156
Centrarchidae ... .. 106, 107
Centriscidae . . .. ....... 86
Centroberyx . .. ........ 83
Centrogeniidae . .. ... .. 125
Centrogenys .. ....... 125
Centrolophidae . . . ... .. 177
Cepola ............. 131
Cepolidae ........... 131
Ceratodontidae . . . . .. 1.1,1.2
Cetengraulis . . ... 26.1, 26.2
Cetomimidae . ......... 74
Chaenopsidae . ... .. .. 193
Chaetodipterus . . .. .. .. 171
Chanidae ... .......... 30
Channa . ............ 175
Channidae . .......... 175
Chanos . .. ........... 30
Characidae . .......... 33
Chaunacidae . ......... 68
Chaunax . ............ 68
Cheilinus . . .. ..... ... 167
Chirocentridae . ... 28.1, 28.2
Chirocentrus . . . .. 28.1, 28.2
Chlorophthalmidae . . . . .. 56
Chlorophthalmus . . .. ... 56
Choerodon . ... ...... 167
Chologaster . . .. .. ..... 64
Chromis .. .......... 161
Cichlidae . ... ........ 159
Cirrhitidae . .. ........ 117
Clepticus . .. ......... 167
Clinidae ......... 190, 191
Clinus . ... ....... ... 191
Clupeidae . ........... 29
Coilia . .............. 27
Cololabis . .. ........ 100
Conger .............. 21
Congridae . ........... 21
Coregonus . . . ......... 38
Coris ... ... . 166
Coryphaena . . . ....... 150
Coryphaenidae . .. ... .. 150
Cynoscion . .. ........ 121
Cyprinidae . ... .. 32.1,32.2
Cyprinodon . .. ........ 97
Cyprinodontidae . . . .. . .. 97
Dactylagnus ... ...... 189
Dactyloptena . ... ... .. 181
Dactylopteridae . .. .... 181

Dactyloscopidae . . ... .. 189
Denticeps .. .......... 24
Denticipitidae . .. ... ... 24
Diaphus ... .......... 58
Dicrolene ... ......... 65
Diplomystes .. .. ....... 34
Diplomystidae ... ...... 34
Diplophidae ... ... .. ... 50
Diplophos . ... ... ..... 50
Dischistodus ... ...... 160
Dirropichthys . . ... ..... 74
Draconetta ... ....... 183
Draconettidae ... ... .. 183
Dussumieria . ......... 29
Elassoma . ........... 93
Elassomatidae ......... 93
Eleotridae ........... 197
Eleotris . ............ 197
Elopidae ............. 16
Elops . .............. 16
Embiotoca . .. ........ 162
Embiotocidae . . . 162.1, 162.2
Engraulidae ... 26.1, 26.2, 27
Enneacanthus . ... ... . 107
Ephippidae .......... 171
Epinephelus . .. ... ... . 111
Esocidae ............. 47
Esox .. .............. 47
Exocoetidae . . ... ... .. 101
Exocoetus . ... ... .. .. 101
Galaxias . ... ... ...... 40
Galaxiidae . ... ... 40, 41, 42
Gasterosteidae ... ...... 87
Gasterosteus ... ... .... 87
Gazza . ... .. ... 137
Gerres ... .. ... . ... 133
Gerridae . ........... 133
Gibberichthyidae .. ... .. 70
Gibberichthys . ........ 70
Gibbonsia . .......... 190
Glossamia ... ...... .. 114
Glossogobius . .. ... ... 201
Gnatholepis . ... ... ... 204
Gobiesocidae . ... ... .. 185
Gobiidae ... ... ... ...

.. 200, 201, 202, 203, 204
Gonorynchidae ........ 31
Gonorynchus . .. ....... 31
Gonostoma . . . ... 52.1, 52.2
Gonostomatidae . .. 52.1, 52.2
Gramma . ........... 134
Grammatidae . . ....... 134
Grammicolepidae . ... ... 77
Gymnarchidae . ......... 9
Gymnarchus ... ... ... .. 9
Gymnotidae ... ... ..... 35
Gymnotus . ........... 35
Haemulidae . ......... 113
Halosauridae . ......... 20
Hemiramphidae ....... 101
Hemiramphus . ....... 101
Heteroclinus .. ... .... 191
Heteropriacanthus . . . .. 115
Heterotis . .. .......... 11

Hexagrammidae ... .. .. 145
Hexagrammos . ....... 145
Hiodon . .............. 7
Hiodontidae . ........... 7
Holocentridae . ........ 84
Holocentrus .. ......... 84
Hoplostethus . .. ....... 81
Hypomesus .. ......... 43
Hypoptychidae . . . . .. 88, 89
Hypoptychus . ......... 88
Icosteidae .. .......... 75
Icosteus . . ............ 75
Hisha ............... 25
Kathetostoma . . . ... ... 142
Kuhlia . ............ 157
Kuhliidae ........... 157
Labracinus .. ........ 136
Labridae 163.1, 163.2, 164.1,

164.2, 165, 166, 167, 168
Labrisomidae . ........ 192
Labroides . .......... 168
Lactariidae . ......... 119
Lactarius . . .. ... ... .. 119
Lampanyctus .. ... ... .. 58
Lampridae . ........... 60
Lampris . ... ... ..... 60
Lateolabracidae ... .... 120
Lateolabrax . ......... 120
Lates .. ... ......... 105
Latidae ............. 105
Leiognathidae . ....... 137
Leiopotherapon . . . .. .. 158
Lepidoblennius . . ... ... 187
Lepidogalaxias . . .. ... .. 41
Lepisosteidae . .. ........ 5
Leptobrama . . .. ... ... 104
Leptobramidae .. ...... 104
Lethrinidae . ......... 155
Lethrinus . . ... ....... 155
Lonchopisthus .. .. .. .. 135
Lovettia . . .. .......... 42
Lutjanidae . .......... 112
Luvaridae ........... 170
Luvarus . ............ 170
Macquaria . ......... 103
Macroramphosus . . ... .. 86
Malacanthidae . ....... 182
Mastacembelidae . ... ... 92
Mastacembelus . ....... 92
Maurolicus ... ... ... .. 51
Megalopidae .......... 15
Megalops .. .......... 15
Melamphaidae .. ....... 69
Mene .......... 80.1, 80.2
Menidae ........ 80.1, 80.2
Menidia . ....... 95.1, 95.2
Microdesmidae . ... 198, 199
Microdesmus . . .. ... .. 199
Micropterus .. ........ 106
Mormyridae . . ... ... ... 10
Morone ... ... ... . 110
Moronidae . .. ........ 110
Mugilidae . ... ........ 94
Mullidae . ........... 124



Myctophidae ... ....... 58
Nematistiidae . . . ... ... 147
Nematistius . .. ....... 147
Nemipteridae . ........ 154
Nemipterus . ......... 154
Neoceratodus . . . . . .. 1.1, 1.2
Neoclinus . .......... 193
Neoscopelidae .. ....... 57
Neoscopelus .. ........ 57
Notacanthidae ......... 19
Notacanthus . ......... 19
Notopteridae .. ......... 8
Notopterus . ........... 8
Novumbra . ........... 48
Odontobutidae . ....... 195
Odontobutis . . ... ... .. 195
Oncorhynchus . ........ 36
Ophidiidae .. ......... 65
Opistognathidae . ... ... 135
Opsanus . ............ 67
Oreosomatidae . ........ 76
Osmeridae . ........... 43
Osteoglossidae . . ... .... 14
Osteoglossum . ... ..... 14
Ostracoberycidae ... ... 116
Ostracoberyx .. ....... 116
Pantodon . ........... 13
Pantodontidae . ........ 13
Parablennius . . ... .. .. 188
Paracirrhites . ........ 117
Parahollardia . ........ 79
Pempheridae . ........ 118
Pempheris ... ........ 118
Perca .............. 130
Percichthyidae ........ 103
Percidae ............ 130
Percopsidae . .......... 63

Percopsis . ........... 63
Petrocephalus . ........ 10
Pholidichthyidae ... ... 169
Pholidichthys . ........ 169
Platycephalidae ....... 144
Platycephalus .. ...... 144
Platytroctidae . . ... ..... 46
Plesiopidae . ......... 129
Polycentridae . .. ...... 138
Polydactylus . ........ 122
Polylepion . .. ........ 165
Polymixia . ........... 61
Polymixiidae .......... 61
Polynemidae ......... 122
Polyodon . ... ... ... .. 4
Polyodontidae .......... 4
Polypteridae ........... 2
Polypterus .. ... ........ 2
Pomacentridae .. ... 160, 161
Pomadasys . ......... 113
Pomatomidae . ........ 151
Pomatomus . ......... 151
Pontinus . . .......... 143
Poromitra . ........... 69
Priacanthidae . .. ...... 115
Pristigasteridae . . .. ... .. 25
Pristipomoides . . ... ... 112
Pristolepidae .. ....... 174
Pristolepis . . ... ...... 174
Psenopsis .. ......... 177
Psettodes . . . . .. 205.1, 205.2
Psettodidae . 205.1, 205.2
Pseudapocryptes . . .. .. 200
Pseudochromidae ... ... 136
Pseudupeneus . ....... 124
Ptereleotris . ... ...... 198
Prerothrissus ... ....... 18

Rachycentridae . . .. ... 149
Rachycentron . ........ 149
Raniceps . ............ 66
Ranicipitidae .. ........ 66
Retropinna . .......... 39
Retropinnidae . ........ 66
Rhamphocottidae . . .. .. 146
Rhamphocottus .. ... .. 146
Rhyacichthyidae . . . .. .. 194
Rhyacichthys . ........ 194
Rivulus ... ... .. ... ... 96
Rondeletia . . ... ... .. .. 73
Rondeletiidae . . . ....... 73
Ruanoho . ........... 186
Salmonidae ...... 36, 37, 38
Saurida .. ............ 55
Sciaenidae . .......... 121
Scomber ... .. ....... 153
Scomberesocidae ... ... 100
Scombridae .......... 153
Scombrolabracidae . . . .. 152
Scombrolabrax . . ... ... 152
Scorpaenidae .. .. ... .. 143
Searsia . ............. 46
Selar . ... ... ... 148
Serranidae ........... 111
Sillagipnidae . ......... 123
Sillago . ............ 123
Sphyraena . .......... 139
Sphyraenidae . ........ 139
Spicara . ............ 156
Stephanoberycidae . ... .. 71
Stephanoberyx . ... ... .. 71
Sternoptychidae . ....... 51
Stichaeidae .......... 179
Symphodus 164.1, 164.2
Symphysanodon . . .. ... 109

Symphysanodontidae 109
Synagrops .. ......... 102
Synaphobranchidae . . . . .. 23
Synaphobranchus . . ... .. 23
Synbranchidae ......... 91
Synbranchus . ......... 91
Synodontidae . ......... 55
Terapontidae . ........ 158
Tetracentrum . . ....... 126
Thymallus . ........... 37
Trachelochismus . . .. .. 185
Trachichthyidae . ....... 81
Trachinidae .......... 141
Trachinus . .......... 141
Triacanthodidae .. ...... 79
Tripterygiidae .. ... 186, 187
Trypauchen . ......... 203
Tylosurus . ........... 99
Ulvaria . ............ 179
Umbra .............. 49
Umbridae ......... 48, 49
Uranoscopidae . ....... 142
Velifer .............. 59
Veliferidae . . .......... 59
Xenisthmidae . ... ... .. 196
Xenisthmus . ......... 196
Xenolepidichthys . ... ... 77
Xenopoecilus .. ........ 98
Zacco . ... ... .. 32.1, 32.2
Zanclidae ........... 172
Zanclus . ... ... ... ... 172
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