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18 KEY TO THE DARTERS: Etheostoma 

24a Snout blunt, anterior profile almost vertical: 
E. blennius, page 75 

24b Snout rather pointed, sloping gradually to 
tip: E. euzonum, page 76 

25a Dorsum with 5-6 saddles, usually smaller 
and less distinct than in species with 4 sad- 
dles 26 

25b Dorsum with 5-9 small squarish saddles or 
blotches 27 

26a Dorsum usually with 6 saddles; lateral line 
with 48-57 scales: E. kanawhae, page 79 

26b Dorsum usually with 5 saddles; lateral line 
with 59-70 scales: E. osburni, page 80 

27a Snout rounded, overhanging mouth, and 
usually with a terminal nipple (lacking in 
subspecies gutselli); adults large, often 
reaching 100 mm SL: E. blennioides, page 72 

27b Snout less rounded and lacking terminal nip- 
ple; adults not reaching 100 mm SL 28 

28a Side with 9-11 (6-13) rather uniformly 
spaced vertical bands which almost meet 
countervarts ventrally in male but are short- 
er and terminally pointed in female; each gill 
membrane typically supported by 5 rays: E. 
zonale, page 87 

28b Side with pattern other than uniform vertical 
bands; each gill membrane typically sup- 
ported by 6 rays 29 

29a Cheek naked or with few scales; opercle with 
few to many scales 30 

29b Cheek and opercle usually naked 3 1 

30a Dark spots on cheek, opercle, prepectoral 
area, and often other parts of body and fins: 
E. histrio, page 77 

30b Head, body, and fins without small dark 
spots: E. rupestre, page 81 
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24a Snoutblunt, anteriorprofile almostvertical:
E. blennius, page75

24b Snout rather pointed, sloping gradually to
tip: E. euzonum, page76

25a Dorsum with 5-6 saddles,usually smaller
and lessdistinct than in specieswith 4 sad
dles 26

25b Dorsum with 5-9 small squarishsaddlesor
blotches 27

26a Dorsum usually with 6 saddles;lateral line
with 48-57scales:E. kanawhae, page79

26b Dorsum usually with 5 saddles;lateral line
with 59-70scales:E. osburni, page80

27a Snout rounded, overhanging mouth, and
usually with a terminal nipple (lacking in
subspecies gutselli); adults large, often
reaching100mm SL: E. blennioides, page72

27b Snoutlessroundedandlackingterminalnip-
ple; adultsnot reaching100mm SL 28

28a Side with 9-11 (6-13) rather uniformly
spaced vertical bands which almost meet
counterpartsventrally in malebut areshort
er andterminallypointedin female;eachgill
membranetypically supportedby 5 rays: E.
zonaIe, page87

28b Sidewith patternotherthanuniform vertical
bands; each gill membranetypically sup
portedby 6 rays 29

29a Cheeknakedor with few scales;operclewith
few to manyscales 30

29b Cheekandopercleusuallynaked 31

30a Dark spots on cheek, opercle, prepectoral
area,andoftenotherpartsof bodyandfins:
E. histrio, page77

30b Head, body, and fins without small dark
spots:E. rupestre, page81



Key to the Darters: Etheostoma 19 

31a Dorsal blotches 7, rarely 6; last 3-4 lateral 
blotches forming weak vertical bands: E. 
thalassinum, page 85 

31b Dorsal blotches 6, rarely 5; last 3-4 lateral 
blotches not forming distinct vertical bands 

32 

32a Lateral line usually with 44-52 scales; fins 
tending to be spotted; adult coloration pre- 
dominantly green: E. inscriptum, page 78 

32b Lateral line usually with 48-58 scales; fins 
tending to be streaked with pigment along 
rays; adult coloration predominantly reddish 
brown: E. swannanoa, page 83 

Frenum present, usually narrow but distinct 
34 

Frenum absent, snout separated from lip by 
deep groove 36 

Two dorsal saddles anterior to origin of 
spiny dorsal fin: E. atripinne, page 89 
One dorsal saddle entirely anterior to origin 
of spiny dorsal fin, a second often lying par- 
tially beneath fin 35 

Breast usually with scales on posterior half; 
several interrupted horizontal stripes above 
lateral line: (in part) E. etnieri, page 93 

35b Breast usually lacking scales on posterior 
half; lacking interrupted horizontal stripes 
above lateral line: E. simoterum, page 95 

36a Six rays supporting each gill membrane; 
spiny dorsal fin in breeding male crossed by 
red band: E. coosae, page 92 

36b Five rays supporting each gill qembrane; 
breeding male with red spot near origin of 
spiny dorsal fin 37 

37a Breast usually with scales on posterior half; 
several interrupted horizontal stripes above 
lateral line: (in part) E. etnieri, page 93 

37b Breast usually lacking scales on posterior 
half; lacking interrupted horizontal stripes 
above lateral line: E. duryi, page 92 

38a Caudal peduncle deep, laterally compressed, 
giving body a stout appearance (Nothono- 
tus) 39 

38b Caudal peduncle not deep nor very com- 
pressed, giving body a more slender appear- 
ance 53 

E38a 
39a Dorsum with 3-4 saddles, the first a broad 

yoke: E. juliae, page 1 15 
39b Dorsum with neither distinct saddles nor 

broad yoke 40 

40a Lateral line incomplete, pored scales ending 
beneath soft dorsal fin: E. tippecanoe, page 
122 

40b Lateral line complete or lacking fewer than 5 
pored scales terminally 4 1 

31 a Dorsal blotches 7, rarely 6; last 3-4 lateral
blotches forming weak vertical bands: E.
thalassinum, page 85

31 b Dorsal blotches 6, rarely 5; last 3-4 lateral
blotches not forming distinct vertical bands

32

32a Lateral line usually with 44-52 scales; fins
tending to be spotted; adult coloration pre
dominantly green: E. inscriptum, page 78

32b Lateral line usually with 48-58 scales; fins
tending to be streaked with pigment along
rays; adult coloration predominantly reddish
brown: E. swannanoa, page 83 '

33a Frenum present, usually narrow but distinct
34

33b Frenum absent, snout separated from lip by
deep groove 36

34a Two dorsal saddles anterior to origin of
spiny dorsal fin: E. atripinne, page 89

34b One dorsal saddle entirely anterior to origin
of spiny dorsal fin, a second often lying par
tially beneath fin 35

35a Breast usually with scales on posterior half;
several interrupted horizontal stripes above
lateral line: (in part) E. etnieri, page 93

35b Breast usually lacking scales' on posterior
half; lacking interrupted horizontal stripes
above lateral line: E. simoterum, page 95

36a S'ix rays supporting each gill membrane;
spiny dorsal fin in breeding male crossed by
red band: E. coosae, page 92

36b Five rays supporting each gill m~mbrane;

breeding male with red spot near origin of
spiny dorsal fin 37

37a Breast usually with scales on posterior half;
several interrupted horizontal stripes above
lateral line: (in part) E. etnieri, page 93

37b Breast usually lacking scales on posterior
half; lacking interrupted horizontal stripes
above lateral line: E. duryi, page 92

38a Caudal peduncle deep, laterally compressed,
giving body a stout appearance (Nothono-
t~ 39

38b Caudal peduncle not deep nor very com
pressed, giving body a more slender appear
ance 53

39a Dorsum with 3-4 saddles, the first a broad
yoke: E. juliae, page 115

39b Dorsum with neither distinct saddles nor
broad yoke 40

40a Lateral line incomplete, pored scales ending
beneath soft dorsal fin': E. tippecanoe, page
122

40b Lateral line complete or lacking fewer than 5
pored scales terminally 41

E33b

E38a
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20 KEY TO THE DARTERS: Etheostoma 

41a Dark horizontal stripes absent from side; 
breeding male with submarginal red band in 
spiny dorsal fin: E. jordani, page 114 

41b Dark horizontal stripes on at least posterior 
part of body; breeding male with no submar- 
ginal red band in spiny dorsal fin, or with an 
interrupted band 42 

42a Soft dorsal, caudal, and anal fins in male 
lacking a marginal or slightly submarginal 
dark band 43 

42b Soft dorsal, caudal, and anal fins in male 
with a marginal or slightly submarginal dark 
band 46 

43a Snout extremely pointed; opercle naked: E. 
acuticeps, page 109 

43b Snout pointed; opercle with some scales 44 

44a Wavy lines on cheek, best seen in male, and 
copper colored in life: E. aquali, page 110 

44b No wavy lines on cheek 45 

45a Snout rather pointed; fins in breeding male 
infused mostly with blue or green: E. mac- 
ulatum maculatum, page 116 

45b Snout somewhat less pointed; fins in breed- 
ing male infused mostly with red or orange: 
E. maculatum sanguifluum, page 116 

46a Dark horizontal stripes developed on poste- 
rior third of body, not extending much ante- 
rior to origin of soft dorsal fin 47 

46b Dark horizontal stripes developed on poste- 
rior half to two-thirds of body, extending an- 
terior to origin of soft dorsal fin 50 

47a Red spots on side surrounded by dark cir- 
cles; belly fully scaled or almost so 48 

47b Red spots on side not surrounded by dark 
circles; belly naked anteriorly 49 

48a Lateral line usually with 55-61 scales; spiny 
dorsal, soft dorsal, and caudal fins in mature 
male with yellow or orange submarginal 
band; no broad green bands in above fins: E. 
maculatum vulneratum, page 1 16 

48b Lateral line usually with 58-68 scales; spiny 
dorsal, soft dorsal, and caudal fins in mature 
male dominated by broad green bands: E. 
microlepidum, page 117 

49a Up to 3 scales on cheek behind eye: E. 
moorei, page 1 18 

49b Usually 6-9 scales on cheek behind eye: E. 
rubrum, page 1 19 

50a Several dark marks on cheek and opercle 
contrasting with pale yellowish background: 
E. rufilineatum, page 121 

50b No dark marks on cheek and opercle, which 
do not appear yellowish 5 1 

20 KEY TO THE DARTERS: Etheostoma

E42b

E46b

41a Dark horizontal stripes absent from side;
breeding male with submarginal red band in
spiny dorsal fin: E. jordani, page 114

41 b Dark horizontal stripes on at least posterior
part of body; breeding male with no submar
ginal red band in spiny dorsal fin, or with an
interrupted band 42

42a Soft dorsal, caudal, and anal fins in male
lacking a marginal or slightly submarginal
dark band 43

42b Soft dorsal, caudal, and anal fins in male
with a marginal or slightly submarginal dark
band 46

43a Snout extremely pointed; opercle naked: E.
acuticeps, page 109

43b Snout pointed; opercle with some scales 44

44a Wavy lines on cheek, best seen in male, and
copper colored in life: E. aquali, page 110

44b No wavy lines on cheek 45

45a Snout rather pointed; fins in breeding male
infused mostly with blue or green: E. mac-
ulatum maculatum, page 116

45b Snout somewhat less pointed; fins in breed
ing male infused mostly with red or orange:
E. maculatum sanguifluum, page 116

46a Dark horizontal stripes developed on poste
rior third of body, not extending much ante
rior to origin of soft dorsal fin 47

46b Dark horizontal stripes developed on poste
rior half to two-thirds of body, extending an
terior to origin of soft dorsal fin 50

47a Red spots on side surrounded by dark cir-
cles; belly fully scaled or almost so 48

47b Red spots on side not surrounded by dark
circles; belly naked anteriorly 49

48a Lateral line usually with 55-61 scales; spiny
dorsal, soft dorsal, and caudal fins in mature
male with yellow or orange submarginal
band; no broad green bands in above fins: E.
maculatum vulneratum, page 116

48b Lateral line usually with 58-68 scales; spiny
dorsal, soft dorsal, and caudal fins in mature
male dominated by broad green bands: E.
microlepidum, page 117

49a Up to 3 scales on cheek behind eye: E.
moorei, page 118

49b Usually 6-9 scales on cheek behind eye: E.
rubrum, page 119

50a Several dark marks on cheek and opercle
contrasting with pale yellowish background:
E. rufilineatum, page 121

50b No dark marks on cheek and opercle, which
do not appear yellowish 51



Key to the Darters: Etheostoma 21 

51a Suborbital bar well developed: E. bellum, 
page 11 1 

51b Suborbital bar absent or very faint 52 

52a Lateral line usually with 53-59 scales (mean 
near 56); spiny dorsal, soft dorsal, caudal, 
and anal fins in breeding male with dull red 
or orange predominating: E. camurum, page 
112 

52b Lateral line usually with 56-66 scales (mean 
near 61); spiny dorsal, soft dorsal, caudal, 
and anal fins in breeding male with a green 
band; spiny dorsal fin sometimes with inter- 
rupted red band: E. chlorobranchium, page 
113 

53a Anterior part of lateral line slightly arched 
upward, the least distance between it and E53b 
base of spiny dorsal fin in the ratio of 1:4.5 
(or a little less) to body depth at that point 
(Villora) 54 

53b Anterior portion of lateral line straight or 
somewhat arched upward, the least distance 
between it and base of spiny dorsal fin in the 
ratio of 1:4.0 or less to body depth at that 
point (sometimes about 1 :4.5 in E. exile) 55 

54a Lateral line with 0-4 unpored scales poste- 
riorly: E. okaloosae, page 124 

54b Lateral line usually with 7-15 unpored scales 
posteriorly [illustrated in 53bl: E. edwini, E56a 
page 123 

55a Anal fin with single thick spine (Austro- 
perca): E. australe, page 129 

55b Anal fin with 2 spines, or rarely 1 spine 
56 

56a Upper half of body rather uniformly dark, 
lower half much lighter but rather blotchy 
and stippled; broad dark suborbital bar; 
breeding male with reddish orange horizon- 
tal band on lower side (poorly developed in 
E. trisella and often developed in E. exile, 
not in this subgenus) (Ozarka) 57 

56b Body and head not pigmented as above; sub- 
orbital bar seldom broad and dark; reddish 
horizontal band on side rarely present 
(Oligocephalus) 6 1 

57a Anal spine usually single; lateral line usually 
complete: E. trisella, page 128 

57b Two anal spines; lateral line incomplete 58 

58a Lateral line usually with 30 or more pored 
scales 59 

58b Lateral line usually with fewer than 30 pored 
scales 60 

59a Suborbital bar narrower than eye; body 
deeply rounded: E. punctulatum, page 127 

59b Suborbital bar wider than eye; body not 
deeply rounded: E. boschungi, page 125 

51 a Suborbital bar well developed: E. bellum,
page 111

51 b Suborbital bar absent or very faint 52

52a Lateral line usually with 53-59 scales (mean
near 56); spiny dorsal, soft dorsal, caudal,
and anal fins in breeding male with dull red
or orange predominating: E. eamurum, page
112

52b Lateral line usually with 56-66 scales (mean
near 61); spiny dorsal, soft dorsal, caudal,
and anal fins in breeding male with a green
band; spiny dorsal fin sometimes with inter
rupted red band: E. ehlorobranehium, page
113

53a Anterior part of lateral line slightly arched
upward, the least distance between it and
base of spiny dorsal fin in the ratio of 1:4.5
(or a little less) to body depth at that point
(Villora) 54

53b Anterior portion of lateral line straight or
somewhat arched upward, the least distance
between it and base of spiny dorsal fin in the
ratio of 1:4.0 or less to body depth at that
point (sometimes about 1:4.5 in E. exile) 55

54a Lateral line with 0-4 unpored scales poste
riorly: E. okaloosae, page 124

54b Lateral line usually with 7-15 unpored scales
posteriorly [illustrated in 53b]: E. edwini,
page 123

55a Anal fin with single thick spine (Austro-
perea): E. australe, page 129

55b Anal fin with 2 spines, or rarely 1 spine
56

56a Upper half of body rather uniformly dark,
lower half much lighter but rather blotchy
and stippled; broad dark suborbital bar;
breeding male with reddish orange horizon
tal band on lower side (poorly developed in
E. trisella and often developed in E. exile,
not in this subgenus) (Ozarka) 57

56b Body and head not pigmented as above; sub
orbital bar seldom broad and dark; reddish
horizontal band on side rarely present
(Oligoeephalus) 61

57a Anal spine usually single; lateral line usually
complete: E. trisella, page 128

57b Two anal spines; lateral line incomplete 58

58a Lateral line usually with 30 or more pored
scales 59

58b Lateral line usually with fewer than 30 pored
scales 60

59a Suborbital bar narrower than eye; body
deeply rounded: E. punctulatum, page 127

59b Suborbital bar wider than eye; body not
deeply rounded: E. bosehungi, page 125
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22 KEY TO T H E  DARTERS: Etheostoma 

60a Basicaudal spots well developed, sometimes 
fused; cheek and prepectoral area naked: E. 
pallididorsum, page 126 

60b Basicaudal spots weakly developed; cheek 
and prepectoral area with few embedded 
scales: E. cragini, page 125 

61a Gill membranes moderately (occasionally 
slightly) joined, margin of connecting tissue 
concave 62 

61b Gill membranes slightly connected to sep- 
arate, margin of connecting tissue meeting at  
sharp angle 65 

62a Lower cheek, opercle, and breast with sev- 
eral dark spots or dashes: E. mariae, page 
139 

62b Lower cheek, opercle, and breast without 
dark spots and dashes 63 

63a Lateral line scales pale, producing effect of 
thin yellow stripe in life, contrasting with 
darker side: E. parvipinne, page 140 

63b Lateral line scales not so pale as to produce 
the above effect, though pale stripe may be 
weakly developed 64 

64a Usually last 1-4 lateral line scales unpored; 
gill membranes usually moderately con- 
nected: E. fricksium, page 134 

64b Usually last 7-8 lateral line scales unpored; 
gill membranes often slightly connected: E. 
hopkinsi, page 136 

65a Lateral line with slight upward arch beneath 
origin of spiny dorsal fin 66 

65b Lateral line without upward arch beneath 
spiny dorsal fin 67 

66a Indistinct basicaudal dark spot sometimes 
flanked beneath by a weak spot: E. exile, 
page 133 

66b Small distinct basicaudal dark spot flanked 
above and below by a spot of almost equal 
intensity: E. ditrema, page 132 

67a Both supratemporal canal and infraorbital 
canal usually interrupted 68 

67b Supratemporal canal uninterrupted; infraor- 
bital canal interrupted or uninterrupted 71 

68a O~ercle  without scales (weaklv scaled in 
some E. lepidum) 69 

68b Opercle scaled 70 

69a Usually more than 48 lateral line scales; mar- 
gin of spiny dorsal fin in breeding male blue 
to green: E. lepidum, page 137 

69b Usually fewer than 48 lateral line scales; 
margin of spiny dorsal fin in breeding male 
not blue or green: E. pottsi, page 141 

E87a 
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60a Basicaudal spots well developed, sometimes
fused; cheek and prepectoral area naked: E.
pallididorsum, page 126

60b Basicaudal spots weakly developed; cheek
and prepectoral area with few embedded
scales: E. cragini, page 125

61a Gill membranes moderately (occasionally
slightly) joined, margin of connecting tissue
concave 62

61 b Gill membranes slightly connected to sep
arate, margin of connecting tissue meeting at
sharp angle 65

62a Lower cheek, opercle, and breast with sev-
eral dark spots or dashes: E. mariae, page
139

62b Lower cheek, opercle, and breast without
dark spots and dashes 63

63a Lateral line scales pale, producing effect of
thin yellow stripe in life, contrasting with
darker side: E. parvipinne, page 140

63b Lateral line scales not so pale as to produce
the above effect, though pale stripe may be
weakly developed 64

64a Usually last 1-4 lateral line scales unpored;
gill membranes usually moderately con
nected: E. fricksium, page 134

64b Usually last 7-8 lateral line scales unpored;
gill membranes often slightly connected: E.
hopkinsi, page 136

65a Lateral line with slight upward arch beneath
origin of spiny dorsal fin 66

65b Lateral line without upward arch beneath
spiny dorsal fin 67

66a Indistinct basicaudal dark spot sometimes
flanked beneath by a weak spot: E. exile,
page 133

66b Small distinct basicaudal dark spot flanked
above and below by a spot of almost equal
intensity: E. ditrema, page 132

67a Both supratemporal canal and infraorbital
canal usually interrupted 68

67b Supratemporal canal uninterrupted; infraor
bital canal interrupted or uninterrupted 71

68a Opercle without scales (weakly scaled in
someE.lepidum) 69

68b Opercle scaled 70

69a Usually more than 48 lateral line scales; mar
gin of spiny dorsal fin in breeding male blue
to green: E. lepidum, page 137

69b Usually fewer than 48 lateral line scales;
margin of spiny dorsal fin in breeding male
not blue or green: E. pottsi, page 141

E61b

E86a

E87a

E61a

E77b

E80a



Key to the Darters: Etheostoma 23 

70a Lateral line usually with 35-42 scales: E. 
nuchale, page 140 

70b Lateral line usually with 44-58 scales: E. gra- 
hami, page 135 

71a Infraorbital canal usually interrupted 72 
71 b Infraorbital canal usually uninterrupted 73 

72a Usually 8 or more dorsal blotches; subor- 
bital bar rather weak; breeding male with 
orange on gill membranes: E. spectabile, 
page 143 

72b Usually 6-7 dorsal blotches; suborbital bar 
rather distinct; breeding male with blue or 
green on gill membranes or breast: E. luteo- 
vinctum, page 138 

73a Cheek in male well covered with exposed 
scales; cheek in female sparsely covered with 
scales, exposed or partly embedded 74 

73b Cheek in male occasionally naked but usual- 
ly with some exposed scales near eye and em- 
bedded scales elsewhere; cheek in female 
naked or with few scales, exposed or em- 
bedded 75 

74a Humeral spot small and distinct; spiny dor- 
sal fin in breeding male with a wide reddish 
orange band: E. collettei, page 132 

74b Humeral spot faint to absent; spiny dorsal 
fin in breeding male with a narrow reddish 
orange band: E. asprigene, page 130 

75a Side, especially in male, with narrow dark 
vertical bands, those on caudal peduncle 
meeting or almost meeting counterparts, 
thus encircling body: E. caeruleum, page 13 1 

75b Side variously marked, sometimes with weak 
vertical bands which do not encircle caudal 
peduncle 76 

76a Suborbital bar prominent; breeding male 
with prominent red spots on body: E. whip- 
plei, page 145 

76b Suborbital bar weak to absent; breeding 
male with no prominent red spots on body 

77 

77a Side with series of tiny blotches, often form- 
ing weak vertical bands on caudal peduncle: 
E. radiosum, page 142 

77b Side with small dark spots tending to form 
horizontal stripes: E. swaini, page 145 

79a Body with distinct horizontal bands 80 
79b Body lacking distinct horizontal bands 81 

80a Horizontal bands formed by pigment con- 
centrated along midline of scales involved: 
E. virgatum, page 155 

80b Horizontal bands formed by pigment both 
along midline and on outer margin of scales 
involved; bands resembling a series of a 
dots: E. striatulum, page 154 

81a Suborbital bar distinct: E. barbouri, page 
146 

81b Suborbital bar absent or indistinct 82 

82a Lateral line usually with more than 13 pored 
scales; last few lateral blotches not tending to 
form vertical bands: E. obeyense, page 15 1 

82b Lateral line with 13 or fewer pored scales; 
last few lateral blotches tending to form ver- 
tical bands: E. smithi, page 152 

83a Tips of dorsal fin spines knobbed in breeding 
male (and in female in E. kennicotti) 84 

83b Tips of dorsal fin spines not knobbed; in 
breeding male tips of dorsal fin spine usually 
with posteriorly directed extensions 85 

84a Lower jaw jutting slightly beyond upper jaw; 
spiny dorsal fin in adult male with strong 
dark basal band, marginal band weak or ab- 
sent: E. flabellare, page 147 

84b Lower jaw not jutting beyond upper jaw; 
spiny dorsal fin in adult male with strong 
dark marginal to submarginal band: E. ken- 
nicotti, page 149 

85a Three vertically arranged dark basicaudal 
spots (obscure in some adults): E. squami- 
ceps, page 153 

85b Sometimes a single faint basicaudal spot but 
never 3 vertically arranged spots 86 

86a Soft dorsal fin rays in breeding male termi- 
nally knobbed and protruding far beyond 
margin of fin membranes: E. neopterum, 
page 150 

86b Soft dorsal fin rays in breeding male not 
knobbed, not protruding beyond margin of 
membranes: E. olivaceum, page 15 1 

87a Margin of preopercle finely serrate: E. ser- 
rgerum, page 160 

87b Margin of preopercle not serrate 88 
78a A large iridescent patch on cheek; breeding 

male colorful 79 
78b No iridescent cheek patch; breeding male 

without bright colors 83 

70a Lateral line usually with 35-42 scales: E.
nuchale, page 140

70b Laterallin~ usually with 44-58 scales: E. gra-
hami, page 135

71 a Infraorbital canal usually interrupted 72
71 b Infraorbital canal usually uninterrupted 73

72a Usually 8 or more dorsal blotches; subor-
bital bar rather weak; breeding male with
orange on gill membranes: E. spectabile,
page 143

72b Usually 6-7 dorsal blotches; suborbital bar
rather distinct; breeding male with blue or
green on gill membranes or breast: E. luteo-
vinctum, page 138

73a Cheek in male well covered with exposed
scales; cheek in female sparsely covered with
scales, exposed or partly embedded 74

73b Cheek in male occasionally naked but usual
ly with some exposed scales near eye and em
bedded scales elsewhere; cheek in female
naked or with few scales, exposed or em
bedded 75

74a Humeral spot small and distinct; spiny dor
sal fin in breeding male with a wide reddish
orange band: E. collettei, page 132

74b Humeral spot faint to absent; spiny dorsal
fin in breeding male with a narrow reddish
orange band: E. asprigene, page 130

75a Side, especially in male, with narrow dark
vertical bands, those on caudal peduncle
meeting or almost meeting counterparts,
thus encircling body: E. caeruleum, page 131

75b Side variously marked, sometimes with weak
vertical bands which do not encircle caudal
peduncle 76

76a Suborbital bar prominent; breeding male
with prominent red spots on body: E. whip-
plei, page 145

76b Suborbital bar weak to absent; breeding
male with no prominent red spots on body

77

77a Side with series of tiny blotches, often form
ing weak vertical bands on caudal peduncle:
E. radiosum, page 142

77b Side with small dark spots tending to form
horizontal stripes: E. swaini, page 145

78a A large iridescent patch on cheek; breeding
male colorful 79

78b No iridescent cheek patch; breeding male
without bright colors 83
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79a Body with distinct horizontal bands 80
79b Body lacking distinct horizontal bands 81

80a Horizontal bands formed by pigment con-
centrated along midline of scales involved:
E. virgatum, page 155

80b Horizontal bands formed by pigment both
along midline and on outer margin of scales
involved; bands resembling a series of a
dots: E. striatulum, page 154

81 a Suborbital bar distinct: E. barbouri, page
146

81 b Suborbital bar absent or indistinct 82

82a Lateral line usually with more than 13 pored
scales; last few lateral blotches not tending to
form vertical bands: E. obeyense, page 151

82b Lateral line with 13 or fewer pored scales;
last few lateral blotches tending to form ver
tical bands: E. smithi, page 152

83a Tips of dorsal fin spines knobbed in breeding
male (and in female in E. kennicotti) 84

83b Tips of dorsal fin spines not knobbed; in
breeding male tips of dorsal fin spine usually
with posteriorly directed extensions 85

84a Lower jaw jutting slightly beyond upper jaw;
spiny dorsal fin in adult male with strong
dark basal band, marginal band weak or ab
sent: E. flabellare, page 147

84b Lower jaw not jutting beyond upper jaw;
spiny dorsal fin in adult male with strong
dark marginal to submarginal band: E. ken-
nicotti, page 149

85a Three vertically arranged dark basicaudal
spots (obscure in some adults): E. squami-
ceps, page 153

85b Sometimes a single faint basicaudal spot but
never 3 vertically arranged spots 86

86a Soft dorsal fin rays in breeding male termi
nally knobbed and protruding far beyond
margin of fin membranes: E. neopterum,
page 150

86b Soft dorsal fin rays in breeding male not
knobbed, not protruding beyond margin of
membranes: E. olivaceum, page 151

87a Margin of preopercle finely serrate: E. ser-
riferum, page 160

87b Margin of preopercle not serrate 88
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88a Infraorbital canal interrupted: E. gracile, 
page 158 

88b Infraorbital canal uninterrupted 89 

89a Ten preoperculomandibular pores; much 
like E. gracile: E. zoniferum, page 160 

89b Nine preoperculomandibular pores 90 

90a Breast fully scaled; interorbital pores absent: 
E. fusiforme, page 157 

90b Breast variably naked to about 80% scaled; 
interorbital pores absent, single, or paired 

9 1 

Interorbital pore or pores present; 1 or 2 
anal fin spines: E. safudae, page 159 
Interorbital pores usually absent: 1 anal fin 
spine: E. collis, page 156 

Cheek scaled: E. proeliare, page 163 
Cheek naked 93 

Anal spine almost always 1: E. fonticola, 
page 161 
Almost always 2 anal spines: E. microperca, 

E90a E91a page 162 
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E89a

88a Infraorbital canal interrupted: E. gracile,
page 158

88b Infraorbital canal uninterrupted 89

89a Ten preoperculomandibular pores; much
like E. gracile: E. zonijerum, page 160

89b Nine preoperculomandibular pores 90

90a Breast fully scaled; interorbital pores absent:
E. jusiforme, page 157

90b Breast variably naked to about 80070 scaled;
interorbital pores absent, single, or paired

91

E90a E91a

91a Interorbital pore or pores present; 1 or 2
anal fin spines: E. saludae, page 159

91 b Interorbital pores usually absent: 1 anal fin
spine: E. collis, page 156

92a Cheek scaled: E. proeliare, page 163
92b Cheek naked 93

93a Anal spine almost always 1: E. jonticola,
page 161

93b Almost always 2 anal spines: E. microperca,
page 162



Percina 
and Its Subgenera 

Percina is the most generalized of the 3 darter genera. It com- 
prises 31 species plus several forms perhaps worthy of specific 
recognition. Percina is easily separated from Ammocrypta, 
whose members are much more slender, finely scaled, and 
translucent. Some species of Percina and Etheostoma share 
traits, however; they are best separated by the fact that males 
of Percina have a single row of modified scales between the 
breast and anus, or are unscaled along the ventral midline 
(Page, 1976a). In some Etheostoma the anterior portion of 
the belly is naked but the remainder is fully scaled. 

Additional characteristics of ~ e r c h a  include: Adult size 
moderate to large, 45-169 mm SL. Body moderately slender to 
robust, often fusiform. Lateral line complete, almost straight, 
with 49-90 pored scales, one or more of which may extend 
onto the caudal fin. Males of many species and females of 
some with enlarged toothed scales between the pelvic fins, on 
the center of the breast, and occasionally elsewhere on the 
breast. Top of the head flat or very little arched. Head usually 
somewhat conical, or quite so. Premaxillary frenum present 
(usually absent in P. copelandi). Mouth moderate to large, 
horizontal to slightly oblique, usually terminal but sometimes 
subterminal due to elongated snout. Gill membranes usually 
separate, sometimes moderately connected. Supratemporal 
and infraorbital canals complete. Two anal spines. Anal fin 
often expansive. Breeding tubercles in males of some species. 
Body and/or fins of males brightly colored in some species. 
Subdued colors in fins or on body of females in a few species. 
Air bladder usually reduced, occasionally well developed. 

The majority of Percina are river darters which prefer 
moderate current and sand, gravel, or bedrock substrate. 
Most species enter the deeper portions of riffles and a few 
enter the shallow turbulent areas favored by so many Etheo- 
stoma. A few species are closely associated with aquatic plants 
or are at least most abundant within and adjacent to vegeta- 
tion. We have often encountered P. caprodes, P. maculata, 
and P. nigrofasciata in streams as small as third order, but 
fourth- or fifth-order streams are the smallest entered by most 
Percina. 

The geographic range of Percina is intermediate between 
those of Ammocrypta and Etheostoma. The enormous north- 
south extent is accounted for by the subgenus Percina, and 
most of that by the single form P. caprodes. P. macrolepida 
barely enters Mexico, whereas 2 species of Etheostoma occur 
far to the west in that country. A few Etheostoma but no Per- 
cina extend across the Great Plains, down the length of the 
Florida peninsula, and into New England. P. caprodes may 
extend farther down the St. Lawrence than either Etheostoma 
or Ammocrypta, but darters occur sporadically in that area. 
Percina is well represented in Atlantic drainages by 7 species. 

Observations on a number of species in Percina indicate 
that probably all members display generalized spawning be- 
havior. Territoriality and male combat are weakly if at all de- 
veloped, except perhaps for intimidation of small males by 
large ones. The precise role of male coloration needs clarifica- 
tion for those few Percina in which it develops. Males seem to 
gather at favorable spawning sites to follow any gravid female 
entering the area. As a female burrows into the substrate to 
lay a number of eggs, she is mounted by an attendant male 
who bends the posterior end of the body around to fertilize 
the eggs. Females usually spawn several times, presumably 
with various males. We may surmise that the enlarged mod- 
ified scales of malepercina, generally best developed in breed- 
ing specimens, stimulate the female to release eggs or give the 
male a more secure grip, but their exact function needs eluci- 
dation. 

Early taxonomists treated the darters as a large assem- 
blage of genera, distinguished by one or a few traits. Inade- 
quate numbers of specimens sometimes led to errors in inter- 
pretation. What we now consider to be the genera Percina and 
Etheostoma resembled a graded series, intermediate ones of 
which might contain species of either genus. Bailey and Gos- 
line (1955), relying heavily on the presence of modified belly 
scales, simplified the picture by placing all species with that 
trait in Percina, with 8 subgenera to reflect internal relation- 
ships. Several of these subgenera were adequately character- 
ized only much later by Page (1974a). He added the subgenus 
Odontopholis, switched subgeneric positions of 2 species, and 
employed both numerical taxonomy and electrophoretic evi- 
dence to arrange the subgenera phylogenetically. We follow 
this classification, which has gained wide acceptance. 

Hadropterus and Swainia are the most primitive subgen- 
era. Both possess moderately well connected gill membranes 
and a nearly complete row of enlarged midventral scales. 
Breeding tubercles are absent, and body and fins lack bright 
colors (somewhat developed in P. phoxocephala). Members 
of Hadropterus are rather blunt snouted and bear 3 vertically 
arranged spots at the base of the caudal fin. The 2 ventral 
spots may be partly fused. Members of Swainia have a single 
caudal spot and elongated conical snouts. 

Three species of Hadropterus occur in Gulf Coast rivers 
east of the Mississippi. Two of these are quite rare, P. auro- 
Iineata and P. lenticula, the largest and perhaps most prim- 
itive of all darters. P. nigrofasciata is widespread and abun- 
dant along the Gulf and southern Atlantic coasts. The only 
species to extend beyond these confines is P. sciera, which is 
locally common in much of the Ohio basin, the lower Missis- 
sippi system, and western Gulf Coast rivers. 

Members of Swainia are confined to the Mississippi River 
basin. P. phoxocephala, a species living in streams with mod- 
erate gradient, is widespread; the other species are found on 
the edge of its range in streams of higher gradient. P. nasuta is 
the Ozark representative, and P. squamata is that of the upper 
Cumberland and Tennessee basins. P. oxyrhyncha is confined 
to upland tributaries of the Ohio River from the Kentucky 
River upstream; its range encompasses principally the head- 
water tributaries of the ancient Teays River, a preglacial trunk 
stream largely replaced by the modern Ohio. 

AIvordius is a loosely knit subgenus whose members 

Percina
and Its Subgenera

Percina is the most generalized of the 3 darter genera. It com
prises 31 species plus several forms perhaps worthy of specific
recognition. Percina is easily separated from Ammocrypta,
whose members are much more slender, finely scaled, and
translucent. Some species of Percina and Etheostoma share
traits, however; they are best separated by the fact that males
of Percina have a single row of modified scales between the
breast and anus, or are unsealed along the ventral midline
(Page, 1976a). In some Etheostoma the anterior portion of
the belly is naked but the remainder is fully scaled.

Additional characteristics of Percina include: Adult size
moderate to large, 45-169 mm SL. Body moderately slender to
robust, often fusiform. Lateral line complete, almost straight,
with 49-90 pored scales, one or more of which may extend
onto the caudal fin. Males of many species and females of
some with enlarged toothed scales between the pelvic fins, on
the center of the breast, and occasionally elsewhere on the
breast. Top of the head flat or very little arched. Head usually
somewhat conical, or quite so. Premaxillary frenum present
(usually absent in P. copelandi). Mouth moderate to large,
horizontal to slightly oblique, usually terminal but sometimes
subterminal due to elongated snout. Gill membranes usually
separate, sometimes moderately connected. Supratemporal
and infraorbital canals complete. Two anal spines. Anal fin
often expansive. Breeding tubercles in males of some species.
Body and/or fins of males brightly colored in some species.
Subdued colors in fins or on body of females in a few species.
Air bladder usually reduced, occasionally well developed.

The majority of Percina are river darters which prefer
moderate current and sand, gravel, or bedrock substrate.
Most species enter the deeper portions of riffles and a few
enter the shallow turbulent areas favored by so many Etheo-
stoma. A few species are closely associated with aquatic plants
or are at least most abundant within and adjacent to vegeta
tion. We have often encountered P. caprodes, P. maculata,
and P. nigrojasciata in streams as small as third order, but
fourth- or fifth-order streams are the smallest entered by most
Percina.

The geographic range of Percina is intermediate between
those of Ammocrypta and Etheostoma. The enormous north
south extent is accounted for by the subgenus Percina, and
most of that by the single form P. caprodes. P. macrolepida
barely enters Mexico, whereas 2 species of Etheostoma occur
far to the west in that country. A few Etheostoma but no Per-
cina extend across the Great Plains, down the length of the
Florida peninsula, and into New England. P. caprodes may
extend farther down the St. Lawrence than either Etheostoma
or Ammocrypta, but darters occur sporadically in that area.
Percina is well represented in Atlantic drainages by 7 species.

Observations on a number of species in Percina indicate
that probably all members display generalized spawning be
havior. Territoriality and male combat are weakly if at all de
veloped, except perhaps for intimidation of small males by
large ones. The precise role of male coloration needs clarifica
tion for those few Percina in which it develops. Males seem to
gather at favorable spawning sites to follow any gravid female
entering the area. As a female burrows into the substrate to
lay a number of eggs, she is mounted by an attendant male
who bends the posterior end of the body around to fertilize
the eggs. Females usually spawn several times, presumably
with various males. We may surmise that the enlarged mod
ified scales of male Percina, generally best developed in breed
ing specimens, stimulate the female to release eggs or give the
male a more secure grip, but their exact function needs eluci
dation.

Early taxonomists treated the darters as a large assem
blage of genera, distinguished by one or a few traits. Inade
quate numbers of specimens sometimes led to errors in inter
pretation. What we now consider to be the genera Percina and
Etheostoma resembled a graded series, intermediate ones of
which might contain species of either genus. Bailey and Gos
line (1955), relying heavily on the presence of modified belly
scales, simplified the picture by placing all species with that
trait in Percina, with 8 subgenera to reflect internal relation
ships. Several of these subgenera were adequately character
ized only much later by Page (1974a). He added the subgenus
Odontopholis, switched subgeneric positions of 2 species, and
employed both numerical taxonomy and electrophoretic evi
dence to arrange the subgenera phylogenetically. We follow
this classification, which has gained wide acceptance.

Hadropterus and Swainia are the most primitive subgen
era. Both possess moderately well connected gill membranes
and a nearly complete row of enlarged midventral scales.
Breeding tubercles are absent, and body and fins lack bright
colors (somewhat developed in P. phoxocephala). Members
of Hadropterus are rather blunt snouted and bear 3 vertically
arranged spots at the base of the caudal fin. The 2 ventral
spots may be partly fused. Members of Swainia have a single
caudal spot and elongated conical snouts.

Three species of Hadropterus occur in Gulf Coast rivers
east of the Mississippi. Two of these are quite rare, P. auro-
lineata and P. lenticula, the largest and perhaps most prim
itive of all darters. P. nigrojasciata is widespread and abun
dant along the Gulf and southern Atlantic coasts. The only
species to extend beyond these confines is P. sciera, which is
locally common in much of the Ohio basin, the lower Missis
sippi system, and western Gulf Coast rivers.

Members of Swainia are confined to the Mississippi River
basin. P. phoxocephala, a species living in streams with mod
erate gradient, is widespread; the other species are found on
the edge of its range in streams of higher gradient. P. nasuta is
the Ozark representative, and P. squamata is that of the upper
Cumberland and Tennessee basins. P. oxyrhyncha is confined
to upland tributaries of the Ohio River from the Kentucky
River upstream; its range encompasses principally the head
water tributaries of the ancient Teays River, a preglacial trunk
stream largely replaced by the modern Ohio.

Alvordius is a loosely knit subgenus whose members
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remain generalized in that they lack breeding tubercles or 
bright coloration (except P. roanoka). But the large midven- 
tral scales of males are few and breast scales are absent, re- 
duced to a central scale, or are small and partly embedded. 
Breast scales usually are absent in females, which also lack 
scales on the anterior part of the belly. Alvordius lacks highly 
specialized features. 

In the Mississippi River basin, P. maculata is the wide- 
spread and abundant species in Alvordius, extending also into 
the St. Lawrence system and Arctic drainages just north of 
Minnesota. The Ozark representative, P. pantherina, is both 
rare and quite localized, as is an unnamed representative of 
the upper Mobile basin. P. macrocephala also is rare but was 
once widely distributed in the Ohio basin. P. gymnocephala is 
a common species in the upper Kanawha River (ultimate 
headwaters of the preglacial Teays River), where it replaces P. 
maculata. 

Four additional Alvordius dwell in the montane and Pied- 
mont sections of Atlantic Coast rivers, seldom occurring be- 
low the Fall Line. They are a successful and rather closely 
related assemblage. P. peltata is the most widespread but P. 
roanoka is easily the most abundant. The latter is the most ad- 
vanced Alvordius-small, colorful, and invasive of shallow 
riffles of small streams as well as those of large rivers. P. 
crassa is quite similar to P. roanoka, while P. notogramma 
more closely resembles P. maculata. 

Ericosma contains 2 species, P. evides and P. palmaris, 
separable from all other Percina by the presence of broad ver- 
tical bands on each side which fuse with their counterparts on 
the back. Like Alvordius, these species are generalized in re- 
gard to scalation but develop breeding tubercles as well as 
handsome coloration. P. evides is a species of the Ohio basin, 
northern Ozarks, and upper Missisippi basin. P. palmaris is 
restricted to the northeast uplands of the Mobile River sys- 
tem. Neither is officially considered to be rare, but P. evides 
occurs spottily, P. palmaris is very restricted, and neither is 
more than locally common. 

Odontopholis consists of P. cymatotaenia in Missouri and 
an eastern representative in Kentucky and Tennessee which we 
refer to this species. Primitive traits are the absence of breed- 
ing tubercles or bright coloration, high vertebral counts, and 
heavy scalation on the head. But special traits, some extreme, 
also typify Odontopholis. The belly in females is fully scaled. 
Large males have a slightly elevated ridge along the belly but 
only the interpelvic scale and sometimes the first few scales 
posterior to it are toothed and enlarged. Scales on the ventral 
third of the body in both sexes are unusually spiny. Both sexes 
possess a ventral caudal keel, which in mature males becomes 
almost semicircular and bears protruding spines on each scale. 
The exact function of this structure has not been clarified. 
Aquarium-held specimens caught in Kentucky swim leisurely 
through open water, indicating that the air bladder is func- 
tional. 

P. cymatotaenia from Kentucky are most easily taken 
where aquatic vegetation grows at  the margin or foot of a rif- 
fle. Sticks, leaves, and other debris in quiet water also seem to 
afford habitat to this species. 

Hypohomus is primitive in its large size, many vertebrae, 
and numerous lateral line scales. Belly scalation is similar to 

that in Odontopholis, except that prominent, toothed scales 
are absent from the ventral third of the body. A ventral cau- 
dal keel is very weakly developed. Breeding tubercles and 
bright coloration are present in males. P. aurantiaca survives 
in deep portions of riffles and turbulent pools and is the most 
highly adapted Percina for such austere habitats. 

Cottogaster contains widely disjunct populations referred 
to P. copelandi. One or more of these may deserve specific 
status. Lack of breeding colors and the presence of modified 
belly scales are generalized traits. But breeding tubercles are 
present, a frenum is usually absent, size is small, the number 
of spines and rays in the fins is reduced, and lateral line scales 
are few. In general appearance no other Percina is so similar 
to Etheostoma. 

Zmostoma is a subgenus distinguishable from other Per- 
cina by an extreme elongation of the anal fin in males. The 
only primitive trait of Zmostoma is the absence of bright col- 
oration. Breeding tubercles, lack of midventral scales, and ab- 
sence or reduction of the frenum are advanced traits. Closely 
set eyes are a specialized trait whose significance has not been 
established. P. shumardi best displays the preference of Zmo- 
stoma for big rivers; it occurs in major streams directly trib- 
utary to the Ohio and Mississippi rivers and even enters south- 
ern Canada. P. ouachitae lives in the southern Mississippi 
basin, often entering much smaller streams than do other spe- 
cies of Zmostoma. P. uranidea and P. tanasi are the upland 
forms found in the Ozarks and Tennessee basin. The latter 2 
species are listed by Deacon et al. (1979) as threatened. The 
other 3 members are faring better but are common only local- 
ly. Based on evidence from P. tanasi, Zmostoma may display 
downstream and upstream migrations of young which are 
very specialized. Snails constitute a surprisingly large part of 
the diet in P. tanasi, and other Zmostoma may be equally spe- 
cialized. 

Species in subgenus Percina are easily recognized by the 
pointed snout which protrudes noticeably beyond the mouth. 
Most other traits of this subgenus are generalized. A brief 
characterization is: large size, exceeding 100 mm SL; high 
numbers of lateral line scales, fin spines, fin rays, and verte- 
brae; gill membranes separate to slightly connected; midven- 
tral belly scales in males enlarged (missing in some individ- 
uals); midline of belly naked in females; upper side with nar- 
row vertical bands, separate from or connected with broader 
vertical bands or prominent blotches on the side; usually a dis- 
tinct spot at the caudal fin base; male breeding tubercles con- 
fined to ventral scales; and bright breeding colors absent but 
an orange or red band in the spiny dorsal fin of males of some 
species. 

P. caprodes is the most widely distributed of all darters 
and occupies the heart of the collective ranges of its subge- 
neric relatives. Should additional species be recognized in the 
subgenus, it will be because they are elevated from the status 
of mere variants or subspecies of P. caprodes. The ultimate 
validity of species within the caprodes complex awaits testing 
by experimental approaches, traditional taxonomy having 
gone as far as it can at present. Remaining species within the 
subgenus form a familiar fringing pattern. P. rex is extremely 
localized in the upper Roanoke River, and P. burtoni is al- 
most equally restricted in the upper Tennessee River system 
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remain generaIlzed in that they lack breeding tubercles or
bright coloration (except P. roanoka). But the large midven
tral scales. of males are few and breast scales are absent, re
duced to a central scale, or are small and partly embedded.
Breast scales usually are absent in females, which also lack
scales on the anterior part of the belly. A lvordius lacks highly
specialized features.

In the Mississippi River basin, P. maculata is the wide
spread and abundant species in Alvordius, extending also into
the St. Lawrence system and Arctic drainages just north of
Minnesota. The Ozark representative, P. pantherina, is bqth
rare and quite localized, as is an unnamed representative of
the upper Mobile basin. P. macrocephala also is rare but was
once widely distributed in the Ohio basin. P. gymnocephala is
a common species in the upper Kanawha River (ultimate
headwaters of the preglacial Teays River), where it replaces P.
maculata.

Four additional Alvordius dwell in the montane and Pied
mont sections of Atlantic Coast rivers, seldom occurring be
low the Fall Line. They are a successful and rather closely
related assemblage. P. peltata is the most widespread but P.
roanoka is easily the most abundant. The latter is the most ad
vanced Alvordius-small, colorful, and invasive of shallow
riffles of small streams as well as those of large rivers. P.
crassa is quite similar to P. roanoka, while P. notogramma
more closely resembles P. maculata.

Ericosma contains 2 species, P. evides and P. palmaris,
.separable from all other Percina by the presence of broad ver
tical bands on each side which fuse with their counterparts on
the back. Like Alvordius, these species are generalized in re
gard to scalation but develop breeding tubercles as well as
handsome coloration. P. evides is a species of the Ohio basin,
northern Ozarks, and upper Missisippi basin. P. palmaris is
restricted to the northeast uplands of the Mobile River sys
tem. Neither is officially considered to be rare, but P. evides
occurs spottily, P. palmaris is very restricted, and neither is
more than locally common.

Odontopholis consists of P. cymatotaenia in Missouri and
an eastern representative in Kentucky and Tennessee which we
refer to this species. Primitive traits are the absence of breed
ing tubercles or bright coloration, high vertebral counts, and
heavy scalation on the head. But special traits, some extreme,
also typify Odontopholis. The belly in females is fully scaled.
Large males have a slightly elevated ridge along the belly but
only the interpelvic scale and sometimes the first few scales
posterior to it are toothed and enlarged. Scales on the ventral
third of the body in both sexes are unusually spiny. Both sexes
possess a ventral caudal keel, which in mature males becomes
almost semicircular and bears protruding spines on each scale.
The exact function of this structure has not been clarified.
Aquarium-held specimens caught in Kentucky swim leisurely
through open water, indicating that the air bladder is func
tional.

P. cymatotaenia from Kentucky are most easily taken
where aquatic vegetation grows at the margin or foot of a rif
fle. Sticks, leaves, and other debris in quiet water also seem to
afford habitat to this species.

Hypohomus is primitive in its large size, many vertebrae,
and numerous lateral line scales. Belly scalation is similar to

that in Odontopholis, except that prominent, toothed scales
are absent from the ventral third of the body. A ventral cau
dal keel is very weakly developed. Breeding tubercles and
bright coloration are present in males. P. aurantiaca survives
in deep portions of riffles and turbulent pools and is the most
highly adapted Percina for such austere habitats.

Cottogaster contains widely disjunct populations referred
to P. copelandi. One or more of these may des,erve specific
status. Lack of breeding colors and the presence of modified
belly scales are generalized traits. But breeding tubercles are
present, a frenum is usually absent, size is small, the number
of spines and rays in the fins is reduced, and lateral line scales
are few. In general appearance no other Percina is so similar
to Etheostoma.

Imostoma is a subgenus distinguishable from other Per-
cina by an extreme elongation of the anal fin in males. The
only primitive trait of Imostoma is the absence of bright col
oration. Breeding tubercles, lack of midventral scales, and ab
sence or reduction of the frenum are advanced traits. Closely
set eyes are a specialized trait whose significance has not been
established. P. shumardi best displays the preference of Imo-
stoma for big rivers; it occurs in major streams directly trib
utary to the Ohio and Mississippi rivers and even enters south
ern Canada. P. ouachitae lives in the southern Mississippi
basin, often entering much smaller streams than do other spe
cies of Imostoma. P. uranidea and P. tanasi are the upland
forms found in the Ozarks and Tennessee basin. The latter 2
species are listed by Deacon et al. (1979) as threatened. The
other 3 members are faring better but are common only local
ly. Based on evidence from P. tanasi, Imostoma may display
downstream and upstream migrations of young which are
very specialized. Snails constitute a surprisingly large part of
the diet in P. tanasi, and other Imostoma may be equally spe
cialized.

Species in subgenus Percina are easily recognized by the
pointed snout which protrudes noticeably beyond the mouth.
Most other traits of this subgenus are generalized. A brief
characterization is: large size, exceeding 100 mm SL; high
numbers of lateral line scales, fin spines, fin rays, and verte
brae; gill membranes separate to slightly connected; midven
tral belly scales in males enlarged (missing in some individ
uals); midline of belly naked in females; upper side with nar
row vertical bands, separate from or connected with broader
vertical bands or prominent blotches on the side; usually a dis
tinct spot at the caudal fin base; male breeding tubercles con
fined to ventral scales; and bright breeding colors absent but
an orange or red band in the spiny dorsal fin of males of some
species.

P. caprodes is the most widely distributed of all darters
and occupies the heart of the collective ranges of its subge
neric relatives. Should additional species be recognized in the
subgenus, it will be because they are elevated from the status
of mere variants or subspecies of P. caprodes. The ultimate
validity of species within the caprodes complex awaits testing
by experimental approaches, traditional taxonomy having
gone as far as it can at present. Remaining species within the
subgenus form a familiar fringing pattern. P. rex is extremely
localized in the upper Roanoke River, and P. burtoni is al
most equally restricted in the upper Tennessee River system


