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THE Il3H.8S OF THE BLUE RIVE.;.1. lN OKLAH 1~m \.IT Di,..., .t,I PT i v'-lS O ' 

TWO NE.' PEHCID HYBRID rn.1BL~.i-~TI01~ c, 

n THODUC'I' 0 ]J\JD AC · 1-JO\,LEDG!vwNTS 

A review of the literature indicates t hut the fishes of 

1 

the Blue River have received very little attention from ichthy­

ologists . The ear ly collectors apparently bypassed it completely . 

Paden (1948) reported !_icrope£ca (=Et.heostoma, in part) microI;ierca 

(Jordan and Gilbert) from Thomas Bricken Spring , a tributary of 

Blue iver and Hubbs and Bonham (1951) reported Notropis le1nius 

(Girar c'l ) f rom the same locality . Moore and Hi gney (paper in press) 

will des cribe a new subspecies of Poecilichthys (: Etgeostoma, in 

part) radios us !1ubbs and Black and will include some notes con­

cerni ng the percid associations in the river . Since there are 

so few literat ure references to the fish fauna of the Blue Ri er , 

an annotated list seems pertinent . 

Two new percid hybrid combinations are described . The com­

bination '•th_gostoma radi..QSl..lf!h n . subsp ., .oore and Ri gney (M ) 

XLtheostoma .§:Qectabile ( gassiz) subsp . as taken from · lue 

River 24 miles south of Ada , Oklahoma . The hybrid , _theostoma 

_§~ctabile J2..!dlchellum (Girard) X ];theostoma ~hi~.1 whipplei 

(Girard ), is include d be cause of the close relationship of the 

parental sp2cies of it and those of the above mentioned hybrid . 

The latter s ecimen was taken from Sand Creek near Foreaker in 

Osage County, Oklahoma . 

I am indebted to Dr . G. A. Moore for the assistance and sug­

gestions off ered by him in the prepara~ion and writing of this 

paper and to his students who assisted in the collecting of the 



specimens used in this study. Critic isms of Doctors H. ih. Jones, 

F. It. Baump:,·artner and I. E. Wallen in the nreDaration of this ,. "' 

manuscript are also deeply appreciated. 

THE FISIIE3 OP 'l'Hb BLUE~ HIVEE IH 0;.Q,f'.EOMA 

]d§SCRIPTIOlif OF 'i'HE RIVhfi. The Blue River rises in Ponto-

toe County, Oklahoma, about six miles west of Fittstown. It is 

about 100 miles lone and drains an area of approximately 660 

square miles. After flowing in a southerly direction thro~gh 

Pontotoc and Johnston Counties to l\1ilburn, it turns slightly to 

the east and flows in a southeasterly direction through Bryan 

County ai-1d ,joins the Red River south and east of Durant. The 

watershed is composed entirely of eently rolling hill country, 

about 48 per cent of which is timbered. Elevations at the head-

waters are about 1250 feet above sea level, decreasing to approx­

imately 500 feet above sea level near the mouth of the river. 

The average annual rainfall varies from 37 inches at the head­

waters to 40 inches at the lower end of the basin. The overflow 

area is rather narrow· and, in the lower GO miles of the river, 

approximately 12,000 acres are subjected to overflow annually 

(Anon., 1936). It is a clear and n1ooerately swift stream with 

an aver&ge gradient of about 7. 5 feet per mile. 'l'he native veg-

etation of the entire watershed is a typical oak-woods associa­

tion and is classified by Duck and Fletcher (1943) as a Post Oak 

Black,jack game type habitat. 

LIST OF' COLLECTIONS. Collections were made with a minnow 

seine, a three-foot nylon net and a trotline. The collections, 

with dates and localities, are 0 iven in chronological order and 
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are followerJ by a description o:.' collection stations. The sym­

bols Ona, ~nb, rm, etc.) r2f'er to collections b'.f Moore and par­

ties and are used in order to avoid long and frequent repetition 

in the annotated ltst. 

Mla, 21 July, 1946. Thomas Bricken Sp!"ing in TlS, R6E, J·ohn­

ston County, 24 miles south of Ada by the bridge on Highway 99. 

A small concrete dam was constructed below the spring which is 

now submerged by the .impounded w~ter which overflows to form a 

small creek about 100 feet in length and with a bottom of rock, 

gravel and some sand. The bottom of the creek immediately below 

the dam consists of gravel, sand and mud. Considerable water 

cress, al,:~~ae and Pg~ygonwn were found below the dam but were not 

very abundant farther downstream. This station and the f'o1lml­

ing are situated very close together but arc separ&ted because 

of great contrast in habitat and fish populations. 

Flb, 21 July, 1946. Blue River in TlS, R6E, Johnston County, 

24 miles south of Ada by the bridge on Highway 99. m:;re the river 

f"lows over an outcrop of limestone which produces a rocky and 

gravelly riffle betv.reen steep and heavily wooded banks. Very 

little aquatic vegetation was present. This is the type local­

ity of ];theostoma _raciosurn, n. subsp., Moore and Rigney (i;IS). 

riI2, 4 April, 1947. Blue River near its source in Pontotoc 

County southwest of Ada. The river bed at this station is pre­

dominantly of fine sand and mud with some gravel and rocks. Aqua­

tic vegetation was almost entirely lacking. 

M3a, 5 April, 1947. Thomas Bricken Spring (see Mla). 

K3b, 5 April, 1947. Blue River (see i,Ub). 



M4, 5 April, 194:7. Little 3lue River in Johnston County, 

NW}, S36, 'IlN, R6E; the How&rc Smith Place, 1} mtles due es.st 

of Connerville. The river bed consists of sand, gravel and 

rocks, mostly of small size. This area is surrour1ded by a 

level f'1 ood plain. Aquatic vegetation we.s absent. 
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WI5, 6 April, 1947. Blue River in Johnston County, 10 miles 

west of ';:'}apanuka 0!1 Highway 7 and 3 miles south at Hughes CrossLig. 

The stream bed consists mainly of solid rock with, here and there, 

some sancl and ,gr~wel. ,.:;ater cress and S12iro.q;rra were abundant 

in the snall springs and creeks leading to the stream and a little 

Vaucheri§ was found on the rocks in the river. There is a flat 

flood plain with bluffs some distance from the stream. 

M6a, 14 Aprll, 1949. Thomas Brick en Spring (see Mla). 

M6b, 14 April, 1949. Blue hiver (see IIHb). 

M7, 15 April, 1949. Cedar Creek in Bryan County, 7 miles 

east and l mile south of Durant on Old Highway 70. This f'ast-

flowing creek has. many riffles and small falls with deep pools 

below the falls. The stream bed consists of rocks (covered with 

algae), gravel and sand. The surrounding area consisted of open 

woods and preirie. 

M8, 15 April, 1949. JN Creek in Bryan County, 8 miles east 

and 1 mi le sout.h of Durant on Old Hi[;'hway 70. The bot torn of this 

small creek consist.s of sand and mud vdth a little gravel. There 

vrns no aquatic vegetation and the surroundi.ng area contained typ­

ical oak-woods vegetation. 

AHNO'I'ATED LI§!. Following the scientific and common. names 

of each species, literature references, symbols referring to 
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col ect ·ons and pertinent data , are given in that order. Species 

are being reported as fir st records for the Blue River and its 

tributaries unless followed by literature references. 

Clupeidae 

1. ]?or.Q..§QID§ cepedianum (Les ueur). Gizzard shad. 

Although no specimens were collected, Mr. A. B. Hughes of 

Hughes Crossing stated that he has caught this species wit h 

h ok and line . 

Catostomidae 

2. toxosto~ duouesnei (Lesueur) . Black redhorse .--M5 . 

Only two specimens of this species were collected. 

3 . Moxostorna erythrurum (Rafinesque) .• Golden redhorse. -­

fib, Jff3b, M4, M5, M?. 

The specimens collected from Little Blue Ri er in April 1947 

were in breeding color and a female specimen , one foot long, col­

lected at the same time at Hughes Crossing contained large eggs 

about 2 mm. in diameter. 

M5. 

4. inytrema melanops (Rafinesque) . Spotted sucker.--M4 . 

These specimens were also in breeding color. 

Cyprinidae 

5. ]iybopsis biguttata (Kirkland). Hornyhead chub.-- ,i3b, 

6 . Chrosomus e;a:throgaster (Raf'inesque) . Southern edbelly 

dace . - - r.r1a, M3a . 

Collected only in the clear, cool water of Thomas Bricken 

Spring . 

7 . Notemigonus _g:ysoley~ ~.!J!:§tus (Rafinesque) . Western 
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goldenshiner.--M2 , M~a, M3b, M4, MS . 

These specimens are assigned to the subspecies auratus on 

the basis of an average of 12. 2 anal rays . 

8 . ~otropis nercobromus (Cope). Plains shiner .--M3b , M6b. 

Collected only o.t the bridge on Highway 99 . 

9. Notropis rubellus (Agassiz). Rosyface sbiner.--M8 . 

Li ited to JN Creek, a small tributary near the mouth of 

the river. 

10. Notropis fumeus f~meus Ever.:nann . Ribbon shiner.--M6b , 

m. 
This is believed to be the westernoost record for this shiner . 

11. Notropis JJIIlbratilis umbratilis (Girard). Southern red­

fin shiner.--M3b, M? , M8 . 

12. Notropis cornutus isolepis Hubbs and Brown. Southern 

common shiner .--Mlb, M3a, 114 , MS , M6b . 

Very abundant wherever found . 

1~. Notropi§ blennius (Girard). iver shiner. Hubbs and 

Bonham (1951) . - -M3a . 

A sin~le specimen (probably an escapee from Mr . 3ricken•s 

holding pond) was collected below the dam at Tnomas Bricken Spring. 

14. Notropia YfillUStus Yfilill,Stus (Girard). Blacktail shiner .-­

M4, MS, M6b , M?, M8 . 

'Phis species was most abundant in JN Creek and Cedar Creek 

where 2~0 specimens were taken. 

15. Notrop1s lutrensis lutrensis (Baird and Girard) . Plains 

red shiner .--Mlb , M2 , M6b , M7 , M8. 
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16. Notropis ~oops Gilbert. Bi eye shiner .--Mlb, M2, M3a, 

M3b, M4, MS, M6b. 

Quite abundant wherever collected. 

17 . Notropis gelicj.Q.ID!§ deliciosus (Girard). Eastern sand 

shiner.--Mlb, M2 , M3b, M4, "7, MB . 

The specimens collected from the Little Blue River in April 

194'1 were near the breeding stage. 

18. Notropis volucellus (Cope). Mimic shiner.--M3a, M3b, 

M5, M6a. 

19. Pbenacobius mirabilis (Girard). Plains suckermouth 

minnow.--Mlb , M2 , M3b . 

The females collected f'rom the Little Blue River in April 

1947 were heavy with eggs in various stages of maturity. 

20 . Dionda nubila (Forbes). Ozark minnow.--M8 . 

A single specimen, in breeding color, was collected f'rom 

JN Creek in April 1949. The occurrence of Dionda in the river 

is interpreted as a case of bait- bucket introduction. 

21. Hybognathus placita (Girard). Plains minnow.-- M7, M8 . 

Collected only in the tributaries near the mouth of the river. 

22 . Pimephales vigilax (Baird and Girard) . Parrot minnow.--

M7, M8 . 

Collected only in the small tributaries near the mouth of 

Blue River. 

23. Pifilfil:?bales 12romelas confertus (Girard). Southern fat­

head minnow.--M2 , M7 . 

Collections f rom the Lit tle Blue River in April 1947 con­

sisted of males near breeding stage , gravid females, spent females 



and also ycung of the yeo.::.:. 

24. Pim.121}ales note.. tus (Re:fir::esc.i.ue) . :E1untnose minnow. -­

Mlb, M.2, M3a, !?4, M5. 

8 

Some of' the f(jmalei::; collected in April 1947 from the Little 

Blue Ii:iver had spawned. 

~~5. t;:~postorqa &nomalum: _p.J.gmbeui_]. (Girard) X _pullum (Ago.ssiz). 

StoneI'ollE'r.--Mla, Blb, U'2, M3a, M3b, ~£4, Ub, M6e, MGb, iT7. 

Collected at all stations except from JN Creek near the 

mouth of the river. These specimens &re regarded as inter;;r·c..des 

by r5oore and D. Homer Buck (MS) who, on the basis of ,:;_3 counts, 

obtained an average of 42.6, ·with lim1.ts of variation of 38 to 

48, scales around the body. 

Ameiurid&.e 

26. Icta.lurus .furcatus (Lesueur). Blue catfish. 

Although ·co specimens v:ere collected, ;;;Ir. A. 3. Hughes of' 

Hughes Crossing ma1ntai·.ns that he has cau;:rht them with hook and 

l.iw~. 'T'his species is known to be common in the Red River System. 

27. J_c talQ_:t!J.§ puncta-t.1!§ (Rafinesque) • :3outhern chan;J.el 

catfish. --i1/f5. 

'I'his specie:., was not collected but was observed on fish­

ermen I s [;trinp;s at Hughes Crossing. 

28. Ameiur:.:g.§ .m_glas catu}g§, (Girard). ~3outhwestern black 

bullhead.--M2., LT3a, ~l4, I,17. 

29 • .8-.me.iU£1l§ ll§talis 1}..§talis (Lesueur). Northern Yellow 

bullhead .--!tla. 

}Jot very common in the ?:;lue River. Collected only in 1946 

at 'T'. :Sricken Spring. 
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30. Pilodictis olivaris (Rafines ue). Flathead catfish. - -

M3b. 

A head of thi s species '178.S found at the br1drre on Hi .__,hway 99 

in April 1947. Mr. A. B. Hughes said it h s been t aken at Hughes 

Crossing. 

Cyprinodontidae 

01 . Fundulus notatus (Rafinesque). Blackstripe topminnow. -­

f.11"4, }!!? , M8. 

Poeciliidae 

32. Gambusia affinis affinis (Baird and Girard) . ~lestGrn 

gambusia . --Mla, Mlb, M3a, M3b, M4, M5, M6 a , H6b, M7 . 

( ui te abundant and widely dist ributed throughout the lue 

River System. 

Percidae 

33. Pe!:£ina caprodes (Rafinesque) . Logperch .--Mlb, M3b, 

[4, M5, .6b. 

34. Tiadropterus scie:£.1!.§ scierus S ·ain . Colll!Ilon dusky darter . 

Moore and Rigney (J~S). - - M5, M7 , M8 . 

Not very common, a total of eight sp cimens ·,iere collected . 

35. Hadropterus _o:Qelandi (Jordan, . Ri er darter. .~oore 

and Rigney (MS) • - - Ml b, M~b, M5 . 

36 . Etheostoma chlorosomum Hay . Bluntnose darter . --.m . 

A single gravid fem ale was collected from a slough on JN 

Creek. 

37 . Etheostoma spectabile (Agassiz). Orangethroat darter . 

Moore and Rigney (MS) . --M3a, M::3b , M6b. 

his species is listed i n the binomial because there is 



evidence that it is possibly an uncescribed subspecies . It is 

not ~ • .§ • pulche llum of northern Oklahoma . ollected only a t 

the bri dge on Hi ghway 99 and Thomas Bricken pring . 

10 

38 . Etheostoma radiosum, n . subsp ., .. ioore and Ri gney ( .lS ) . 

Western orangebelly darter . li,.oore and Rigney ( Vic ) .--Mla, .v.lo , 

I~r2 , M3a , JII3b , N'4, IV:5 , I.16a , 1.:6b , ,·7 , IJi8 . 

This f orm i s collected a t all stations . April 1 49 col­

l ections from Cedar Creek contai n . &vid females . :r.::ost abun­

dant species in the Blue River Sys tem . 

39 . Stheostoma gracile (Girard). 1lestern swa"'Ilp darter . - - .1.;:8. 

Four specimens were collected from a slou~h on JN Creek . 

40 . Etheostoma micrope!:.£§ Jordan and Gilbert . Least dar-

ter . Paden, J . 1 . (1948 ), !lo ore and Ri gney ( :s ) . - - Mla , M3a, .i!I a . 

'I'h is species was collected only from Thomas Br icken ... ' pring . 

Centrarcbidae 

41 . i ,i cr.QJ2_!erus punctulatu.§ punctulat us (Rafinesque) • 

Northern spotted bass . - - iTlb , !,:3a , i.: , M5 , lvI6 a, 

This was by far the most abundant game f i sh in the river . 

42 . Mi cropterus salmoide s (Lacepede) . Largemouth bass . --

Only t wo specimens were collected . 

43 . _Q_naeno.ln:xttus coronarius (Bartram). Vlarmouth . --t,;6b . 

A single specimen as collected at the bridge on Hi ghway 9 . 

44 . Le porn is cyanellus Rafinesque . Green sunf ish . --Iv ro , 

I\12 , !fi3a, J 3b , i~5 , M6 a , I.'18 . 

~uite abundant and well distributed in Blue iver . 
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45. L§pom1s mega.lotis orevice12~ (Baird and Girard). South­

ern longear sunfish.--J(lb, M2, ~S3b, M4, ms, t1Iob, l\:17, M8. 

This species was present at all localities except the sprin,g 

fed creek of Thomas Bricken Spring. 

46. Lemmis humilis (Girard). Orangespotted sunfish .--fri2, 

1\:3a , Tu:6 b , T£7 , !~8 • 

47. 1~2omis macrochirus Rafinesy_ue. Bluegill.--M4, M7, 

:M8. 

Wot abundant in the swifter headwaters but limited more to 

the lower part of the stream where the river is deeper, more slug­

gish and where sloughs and backwaters are more numerous. 

48. Pomoxis sp. Rafinesque. Crappie. 

No specimens were taken, but Mr. A. B. Hughes of Hughes 

Crossing maintains that he has caught them with hook and line. 

Sciaenidae 

49. Aplodinotus gru.nnJ&.!1§ Rafineseiue. Freshwater drum.--

M5. 

A single 1-pound female with small gonads was caught on a 

trotline. Mr. A. 13. Hughes stated that it is frequently caught 

with hook and line. 

Hybrid Combinations 

1. Ethilll§toma (£..§.dio§QID, n. subsp. X spectabile subsp.).-­

M3a, !/13b. 

Two specimens of this combination were collected and are 

described in this paper (page 23). 
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DESC' IPTIO J:, THE HYi:3"1:[; C0, I 'Lr.TIO . 

METi:-iOLS . All specimens used in t his study were collected 

in Oklahoma and are deposited in the 1v~useum of Zoology of the 

Oklahoma Agricultural and Mechan.1.cal College (O.AJlil ). Only the 

largest available specimens 1ere used for the .counts and measure­

ments and only specimens collected from the same localities as 

the hvbrids were utilized . Ten specimens of each parental species 

of each hybrid were used and the diagnoses are based on speci­

mens of the same sex as the hybrids. 

All counts and measurements wer·e taken y Linder and later 

checked by Woore. Vhen significant dii·ferences ere o tained 

the counts ana measurements 1er e repeated, according to the me h­

ods of Hubbs and Lagler (1947) , until accordance was o tained. 

Some counts and measurements taken deviate ·"rom or are not en­

tioned by the above writers and are explained below . 

Since the scales at the origin of the spinous dorsal are 

embedded and diff icult to see the count of the scales above the 

lateral line was made below the origin of the soft dorsal . 

7he measurement of the distance from the origin of the dor­

sal f in to the occiput was made from the structural base of the 

first spine of the dorsal fin to the occiput . 

Body width is the greatest width of the body exclusive of 

the pectoral fins . 

The width of the premaxillary frenum is the distance et een 

the onterior ends of the premaxillary grooves . 

7he distance f rom the union of the gill membranes to the 

mandible was measured from the apex of the angle formed by the 



union of the gill membranes to the tip of the mandible. 

The distance from the union of t1.1.e gill membranes to the 

pelvics was measured from the apex of the angle formed by the 

union of the gill membranes to the insertion of the pelvic fin. 

13 

All scale counts ·.vere made on the left side of the fish and 

all measurements were taken from the right side. All measure­

ments were recorded to the nearest tenth of a millimeter and com­

puted by machine into thousandths of standard length, head length, 

soft dorsal fin length, body depth and caudal peduncle length. 

Some characters studied exhibited such small diff'erences 

betv1een the parentt1l species that they were considered to be of 

little value, and therefore, only those counts and proportions 

which shmv more than four per cent diff'erence between the par­

ental species were used. Other characters exhibited values 'Which 

were beyond the range of either parent. Hubbs and Kuronuma (1942) 

ascribed certain extreme characters in hybrid flounders to heter­

osis. They also indicated that if there is a genetic tendency 

in both parental species toward the reduction of a certain char­

acter, hybridization will cause an additive effect and produce 

an extremely reduced character in the hybrid. 

Several characters exhibited by the hybrids were identical 

with those of one or tbe other parental species indicating a 

possible dominant influence of one parent or the other. An ag­

gregate of hybrid index values in each instance gave an average 

value of near exact intermediacy, but the individual character 

values tend to range from Oto 100. 

Although the range of some of the characters of the parental 



suecies overlap, it ·was believed the.t if a rando;n sample of' the 

parental species was taken the average value would be of more 

significance than the range. Trlis over·ls_pping of c:baracters 

was found to be com.rnon B.mong the species of this lt:1.rge genus 

(IJJoore &.nd Rigney, MS), (Hubbs, 1P43). 

'I'he hybrid index used in this study is the san:1e as that 

used by Hubbs and Kuronuma (1942) and explained by Hubbs, Huobs 

V1-cM1 and ,,Johnson (194~3), in which the formula, - - = P, is used to 
M2-IVI1 
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determine the position of the hybrid. VH is the count or measure­

ment for the hybrid, M1 for one parent and M2 for the other par­

ent. The value obtained multiplied by 100 gives the hybrid index. 

In all comparisons each average index ts expressed as a f'igure on 

the scale o:f 100, in which the average value of one parental type 

is set at O and that for the other parental type at 100. A hybrid 

index value of 50 would indicate exact int(2rmediacy between the 

two parental types ·while a value of 25 would indicate a tendency 

toward the parental type assigned the value of O and a value of' 

75 would indicate a tendency toward the parental type assigned 

the value of 100. 

"'mH·,-1-;'oc.~Tu·~1,,i,. (Q .JJ J.. .... :; 0 J .. Jlfi '--.,1 • --· ---- - PTJLCHELLUid )( W. WHIPPLEI). The hybrid, OA'NI 

4225, is an adult male 61.5 mm. in standard length collected by 

l/:oore et al. on March 25, lfJEiO from Sand Creek, 3 miles east of 

Foreaker, Oklahoma. The specimens of the presumed parental spe-

cies used, Etheostoma s:gectabile 12ulche 1 lurn (Girard) (O.!'-Jvl 4226) 

and Etheostoma whip:glei wh~rtQlei (Girard) (0.AlVJ 4227), were col-

lected at the same time and from the same locality as the hybrid. 

The value of O (M1) has been assigned to s12ectabile and 100 (M2) 

to .YI.h1J212 lei • 
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All specimens used are adult males. The range of standard 

length in soectabile ts 32.9 to 44.:3 mm. and the range of stan­

dard length in whit?J?lei is 4~3.0 to 69.0 mm. The hybrid had been 

preserved in a weak formalin solution and refrigerated in the 

dark for two months when the color description was taken. The 

color description for spectabile was taken from unpublished notes 

of J\foore ana that for _yghipplei from Hubbs and Black (1941) and 

Moore and Rigney (MS) (Table 1). 

Since but one specimen of the hybrid was available it was 

decided that an averag€ of counts and measurements taken from 

ten specimens of each parent vmuld be sufficient material upon 

which to base this study. 

A review of recent work on hybrids shows an emphasis on the 

more or less exact intermediacy of the hybrid (Hubbs, Hubbs and 

Johnson, 1943; Hubbs, ,fialker and ~Tohnson, 1943; Trautman, 1948). 

These workers also indicated that all hybrid index values should 

give an average of' nearly exact intermed1acy. The present hybrid 

met this condition in that the twenty-five characters shown in 

Table 2 give an average hybrid index value of 51.7. It is also 

of interest that fourteen of these characters have tendencies 

towarc one parent and eleven lean toward the other parent. Traut­

man (1948) obtained an ave:r·age hybrid index value of' 52.43 for 

an ameiurid combination and Hubbs, VJalker and ,Johnson (1943) re­

ported average hybrid index values of 42-66 for some cyprinodont 

hybrid combinations. 

The hybrid shows its most direct intermeciacy in the number 

of lateral-line scales; number of scales below the lateral line; 
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Table 1 

A bri.ef color comparison of Etheostoma .§12.§:Ctabile .12ulchellum, 
Etheostoma whipplei ~hipplei and the hybrid, 

Et_heostoma (.§. pulchellum x Jt• whipplei) 

Head ... 
.ffi:spectabil~ -·--Hybr __ i=d _______ w __ hipplei 

s.l.ate, orange light slate no bright colors 
on cheeks and \Vith pale green 
gill membranes on cheeks 

Sides of trunk black spots 
forming bars 

Sides of caudal reddish orange 
peduncle and black bars 

Belly gray 

Fins (colors in 
order distad 
from base) 

Spinous dorsal red, white, 
blue-green 

Soft dorsal grayish red, 
brown, white, 
blue-green 

Caudal bluish gray, 
reticulated 
with black 

Anal green 

bars of 
bluish green 

bars of 
bluish green 

yellow-green 

reddish brown, 
orange-red, 
greenish to 
emerald-green 

olive-brow--u, 
reddish, green 

black and red, 
greenish yel­
low, red, 
white, olive­
green 

red spots, 
green 

small red spots 

reticulated. with 
red and black 

light orange on 
sides, milky­
white mid-line 

gray (with red 
spots), red, 
white, blue­
green 

brown, brick­
red, white, 
blue-green 

gray (with red 
spots), red, 
white, blue­
green 

reddish, white, 
blue-green 

Pectorals yellowish, yellowish-olive yellowish, clear 
black rays, menibranes 
clear membranes 

Pelvics blue-black, deep blue-green green 
white 

........ ----
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Table 2 

Comparison of' the 2 . ( snecta.bile X whip-glei) hybrid with the 
parental species 

Character 

Counts 
Spinous dorsal 
rays 

Anal ravs 
Pored lateral­

line scc::,les 
Total lateral­
line scales 

Scales above 
lateral line 

Scales below 
lateral line 

Scales around 
caudal peduncle 

Proportions 
Standa:rd length 
in mm. 
Thousandths of 
standard length 

Snout length 
Caudal peduncle 

length· · 
Pectoral lengtb 
Pelvic length 
Head aepth 
Distance from 

UGM*to mandible 
Distance from 

UGL'f*to pelvics 
Hee.a length~ in m."D.. 

~housandths of head 
leng-th 

Distance from 
U81T*to rnand1 ble 

Dtstance from 
UG!\1*to pelvics 

Head depth 

spectabile ___ ~iiria:--_ __whiILQl._e_i _ 
Counts; 

Range propor-·ybrid Range 
Av era e' tions ·-· a:.1¢.:nc:.:d~ex~.i--....l..,!.;;,~,ve;r_gge ) __ . 

9-11 (10) 
8-9 (8~7) 

30-39(35.0) 

50-60(53.2) 

~ '7(- ") o- . b.,:, 

19-~3(20.5) 

32.9-44.3(36.1) 

67-80(71) 

248-274(258) 
249-295(272) 
206-240(230) 
175-206(189 

125-167(147) 

151-180(173) 
10.0-13.8(11.1 

409-529(475 

474-580(540' 
573-652(615 

11 71.4 
10 72.2 

48 65.9 

59 

7 

10 

26 

61.5 

70 

~37 
244 
226 
180 

151 

146 
18.5 

503 

486 
600 

4:3.3 

26.6 

~36. 7 

50.9 

• • • • 

10.0 

77.1 
58.1 
20.0 
31.0 

20.0 

77 .1 . . . . 

28.5 

86.1 
23.0 

9-12(11.4) 
10-11(10.5) 

50-62(54.7) 

65-72(66.6) 

8-10(9.2) 

12-15 c1a.1) 

29 .... 33(31.3) 

43.0-69.0(52.7) 

55-70(61) 

218-~41(2;31) 
212-237(224) 
202-220(210) 
151-168(160) 

156-176 (167) 

126-143(138) 
12.9-20.5(15.4) 

536-612(573) 

420-500(475) 
536-579(550) 

*UGM--Union of' t:ill membranes 



Character 

Soft-dorsal--reiigth-­
in mm. 
~housandths of soft 
dorsal length 

Pectoral length 
Pelvic length 
Snout lenEth 
Head depth 
Body depth 
Body width 

.Body depth in mm. 
Thousandths of' 
body 6epth 

Caudal peduncle 
depth 

Body vddth 

AVLJ:u-,,GE RYBRID INDEX 

Table 2 (concluded) 

~ctaoili-- Ji-:-:0!" ig_ 
"ounts; 

Range ,:iropor- 'iybrid 
_J,J::veya.f.!:e) _t..ions _Index 

. 9. 4-14.1 (10 .6) 

863-1020(920) 
714-842(781) 
"'lr'.': "66 ('-'42) G V"""'t::.r .w .: 
615-691 (642) 
670-766 (726) 
412-504( 462) 

6 • 5-10 • 5 ( 7 • 7) 

L"~ J .:-03 (4,..·c'I) ..:0 -;),:_, -~.::, 

600-686(641) 

20.0 

750 
695 
215 
555 
660 
435 

13.2 

&53 
658 

. ... 
00.7 
92.4 
61.3 
76.3 
48.4 
58.7 . ... 

51.0 
14.7 

18 

Range 
_ih.verEl@ l-

12 • 7-22 • 0 ( 16 • 1) 

682-787(732) 
629-725(688) 
182-236 (198) 
490-563(528) 
530-630(602) 
371-455 ( 416) 

7.7-13.0(9.7) 

552-025(602) 
640-770(690) 

51. 7. ..!...!..!...!.!..!...!. • • • • • • • • . 



number of scalE,s &.round the ce.ude1 p,sc1unc1e; pe ct.oral length ex-

pressed 1n tbciusandths of standE,:rd Lm.::;tb; body {:l,2pth, uody 1,n.dth 

a.na sncut length expressed 1:n t1:1.ousandths of soft dorsal length 

a.nd cau6al peduncle neptb expressed in tho1-.1sanct:1s of body depth. 

These eight chE.iracte:cs yielded hybrid index Vblues betv.;een ;35 

and 65 and ar>2 considered to be significant values (Table 2). 

The chstance from the ur11on ot· the gill mer:1brEtIH~ to the in-

DE::I'tion ot" the pelvics expreE,f1ea in tl:wusandths of the head 

length and head 1e n;:-th, pectoral length an6 pelvic length ex-

prei:)sed in thousandths of soft dorsal length gave hybr:1d index 

values over 80. The snout length expressed in thousandths of 

stand2rd J.1:)n~::th ecnd body ',iidth expressed in thousc:mdths 01· body 

depth gave hybrii:5 index values ·oelow· ~30. 

Althougb these high and lovv values are poor to show inter-

rnediacy, they t.re regarded as impor·t&.nt in that they show ten-

dencies in the hybrid towarc:1 one or the other pare:::1t. The pre-

sence in the hybrid of marked in:t'luences of both parents is 

believed to be strong evidence that UH~ parental species have 

been correctly ascertained. These high and lmv values are 

therefore included in 'I'able ~ :ror the purpose of calculating 

the average hybrtd index. 

'J'he s:hapE"~ of' the genital papilla is another character in 

vrhich the hybrid expresses intermediacy. The genital papilla 

of w11ir..?.2lei is typ5.e:all.y a sy_uarish flap with slight emargina-

tions on the posterior edge. In SJ2§Ctabile the genital papilla 

i.s typically tr:i.angu.1ar with a pronounced pointed tip. 'The gen-

ital papilla of the hybrid is ta.pered 61stally out without the 



prominent tip ot· s2ectabile and more blunt as in v{hip:Qlei 

(F1::mre 1) • 

no c; 

The color dsscription o:r the hybr:td shows the 0.irect int·lu­

ence of one or the ot,her parent in most instances. The :rollow­

ing color description ·was kindly taken '15y Doctors Milton and 

iCary Trautman. 

Eye vd th blue-black pupil and dusky iris. The postorb1. tal 

dorsal head sur1·ace darkest portion ot· head, a deep olive light-

ening toward the snout. The cheeks a.nd opercles slate-colored, 

the rormer light and the latter darker. Ventral surre.ce or head 

light slate-color and without. spots. A def"inite preorbital bar, 

about two-thirds diameter 01· pupil in width, extends :from tip 

of snout, t·hrough "the nostril, to the eye. A pronounced tear 

drop of the same width extends vertically downward to angle of' 

mouth. A short triangulate intensely dusky postocular spot lo­

cated slightly below center of eye. Background body color) olive, 

darkest dorsally and grading progressively lighter over sides 

to belly. Eleven dark bluish-green bars cross the sides; the 

first, immediately_ behind the head, extends obliquely dovmward 

to include the dark humeral spot and continues as an oblong green-

ish blotch at the pectoral base. The second bar, as wide as the 

length of the eye, and the most pronounced of any on body, begins 

on back immediately before spinous dorsa:!.. and extends slightly 

obliquely backward and dmmward to the lower belly, but not quite 

across the midline. rrhree short saddle-like blotches beneath 

sp:i.nons dorsal; the posterior and anterior brokenly connected 

with continuing bars on sides. The middle saddle connected by 



n 
? i gure 1 . Intermediacy in shape of genital pap illt:1. of hy ­

brid , Etheostoma (_fil?ectabile ~ulchellum X whipQ±ei whipp~~~ ). 
]; • ..§ • .mJl chellum , left; _I. Ji • whipplei , right; and the hybrid , 
center. 
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broken bars around body. Three saddle-like bars beneath the 

so:t·t dorsal continue almost unbroken around the body. Two ver­

tical green bars alternate vvi tb two intense orange-red blotches, 

as in Etheostoma va.riatum, one above and one below the lateral 

line on the caudal peduncle. 

Ventral surface of body with a distinct yellow-green cast. 

Spinous dorsal with bars of reddish brown spotting on the 

inter-raaial membra.-rie, the most anterior being smallest aud be­

coming progressively larger posteriad. Above this basal bar is 

a deep orange-red band, a.bout the width ot· eye, composed of tri­

angular inter-radial blotches with the longest leg or the triangie 

parallel to the anterior spine and the opposite angle s11ghtly 

above and touching the next spine. bbove this red bar is a very 

light greenish bar abruptly merging into a distal bar 01· emerald. 

Basal one-:fourth of' soft dorsal brovmish olive; above this 

a broad reddish band, confined to inter-radial membranes, and 

covering at least one-hal:f width or 1·in; the rays remain olive 

in the band. Above this broad red band is one or pale greenish 

yellow contiguous with the narrow, deep green border. 

Caudal base mesially marked with an indistinct dark triangu­

lar spot anteriad to which are two bright red spots, about size 

of pupil, one above end one below the lateral line. Above these 

spots a greenish triangle and below them a greenish surfus1on. 

Anterior third o!' caudal f'1.n greenish yell.ow :fol.lowed pos­

teriad by a vertical reddish bar about width of the eye, then 

a whitish bar and an olive-green border. 

Anal distally bright emerald green with the spines &nd soft 
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:ra.vs more i.ntense than the webbing, and basally, on one-third 

:i.ts width, a deep orange on etJl inter-radial membranes except 

that between the f'ourth and fi. f'th rays, 

Pelvics a deep blue-green with rays more intense than mern-

branes. Pectoral::1 rat.her uni:rorm, centrally :,rellowish olive and 

peripherall:;;r slate- colored. 

From the above color cteseription the parental in:t'luences 

can be~ summar:tzed as f'ollows. The tn:tluence of wt!P.J21&1, is seen 

in the general coloration of the soft dorsal and caudal fins, 

the presence of' a preorbitJal bar and the basal red o:f the anal 

ftn. The influence of . .fill§.LCtabil~ is expressed in that. the red 

bar of the .soft dorsal diminishes intensity proximad, the 

green color of' the rudimentary caudal rays, a :faint suggestion 

of streaking on the sides and the faintly orange throat (Fig­

ures 2, 3 and 4 and Table 1). 

Further influence of· SJ2_~ctabile is evident in the naked 

cheeks, opercles and breast. The presence of embedded scsles 

on the nape of the hybr:td may be i.nterpreted as a whi:QJ;>lei in-

:fluence, although .fillectabil;@. sometimes has a scale;y nape. The 

complete in:fraorbital c&cna1 (8 pores) in the hybrid indicates 

a definite influence of whlJ2plet Vihich averages 8.1 pores in the 

complete canals on each side. 

On the basis of' the foregoi!:g evidence it was concluded 

that the specimen i.n question is a hybrid, Ethe.2.§.1.0m.§ (sQectabiJ.~ 

_:gulchellrnn X whj1m].e_! wh!,2:Ql.ei). 

]fil]:Jg:OSTOI~~ (RADIOSUM SUBSP. X .§PE:CTi-.BlLE SUBSP.). Two speci­

mens of this hybrid combination, a male (61.0 mm. standard length) 
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F'igure 2 • .ti,theostoma .§J?ectab1le Jllilchellum. Adult male 
(44 . 3 mm . standard length) from Sand reek~ miles east of Fore­
aker , Oklahoma. 

Fi gure 3 . Etheostoma (~. ~ulchellum X ~ - Eh.1Imle1) . Adult 
male (61 . 5 mm . standard l ength) from Sand Creek 3 miles east of 
Foreaker , Oklahoma . 

Fi,ure 4 . Etheostoma wh.1:2plei whi.021ei . Adult male (55 . 0 mm . 
standc:.rd len,P.'th) from Sand Creek 3 miles east of Foreaker, Okla­
homa (f r om ·oore and Ri gney, MS) . 



lecte-::3. by ?to~n·e ct al., :from the Inue Fiver i:c so1xt.h-cent:r.0 al Okla­

homa on Ap1"il 14, 1949. The female sp:;d.men, wh,2!n ,ussected, re­

vealed the presence of ep;gs of var:i.ous si:i0s, some apparent,ly 

matur9. The date of collection and the presence of large mra 

sugge:.;t tbe :possibility that the individual bad begun spaivning. 

The specimens of the presumed parental species used, E-!;:J1eostoma 

,tadi~ subsp., (OJ'Jff 2913), and Etheostoma ~tabile subsp,., 

(OPJtl 2915, 2099, 1604), were collected from the same locality 

on the same and dif'fere:n.t dates. Since the two specimens are 

of opposite sex and express sexual di.morphism in certain char­

acters,. it v,as considered advisa:ble to zmalyze these individuals 

separately. Therefore, the male specimen has been compared with 

males of the pa.rental species and the :female spt3eimen with feL1ales 

of the parental species. Also, comparison of both hy·brids vd th 

males of one specie.s and :eernalee of the other species and the 

reciproc.al cross of' this combination was made. In all instances 

the value of O (M1) has been assigned to s:gectab1.:~.§ and 100 (M~) 

to radiosum. 

All specirnens used w0re adults vd th the range of standard 

le!l@.'th in ?adios,2!! males, 52.5-66.4 mm., in females, 51.5-59.8 mm.; 

and in spectabiJ.~ males, 38.4-54.5 mm., a..."'1.d females, 42.3-53.6 nun. 

The color description of the male hybrid v,as taken in the 

field at the time of coll~ction. The fomale v;;as not recognized 

as a hybrid until later and therefore, no color description was 

available. ·The color description for raaiQ_§~ was obtained f'rom 

Moore and Higr1ey (MS) and that for ..§~ctabi1e fron.1 unpublished 



notes of N1oore taken from a specimen collected with the hybrid 

(Table 3). 
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In this co:rnbination, as in the previous one, an &.verage of 

counts and measurements tak.en from ten specimens of each paren­

tal species (males and females considered separately) \1vas oeemed 

sufficient material upon ·which to base the study of the hybrids. 

The male hybrid is treated first in the following discussion. 

'When compared with males of the parental species, this hybrid 

shows its most direct intermed:iacy in the number of pored lateral­

line scales; number of unporE;c':l. lateral-line scales; nlli"Ilber of 

scales below the lateral line; number of scales around caudal 

peduncle; distance from the occiput to dorsal oiigin, distance 

from the union of the gill membranes to the tip of' m:s.ndible and 

c&udal peduncle length expressed ln thousandths of head length; 

and head length exp.eesst:;d in thousandths of soft dorsal length. 

These eight characters give hybrid indr::x values between 35 and 

65 and are, therefore, corn::ddered to be sig:nificant index values 

(Table 4). 

The soft dorsal length expressed in thousc.ndths of' stan­

ds.rd length and caudal peduncle length expressed in thousand lhs 

of he2,d length give hybrid index values over 80. rrhe pectoral 

length s.nd caudal peduncle length expressed in thous.s..ndths of 

soft dorsal length give hybrid index values below 20. 

This mark.ea influence in the hybrid of both parents is 

believed to be strong evidence that the parental species have 

been correctly ascertained. Although these high and low values 

are poor to show intermediacy, they are reg&rded as important 
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Table 3 

A brief' color comparison of _r;. radiosum, 1· _§_Qectabile 
and the hybrid, E· Cradi.2...§JJm x SQeCt§bile 

-· ~-~~~----~-=-r=a=d=i=O§_Ufil ___ ~.,.._~. Hybrig~ _E'J,i26C abile 
Head 

Side of trunk 

Sides of caudal 
peduncle 

elly 

Fins (colors in 
order distad 
from base) 

Spinous dorsal 

Soft dorsal 

Caudal 

Anal 

Pectorals 

Pelvics 

gill membranes opercles and 
and cheeks or- cheeks orange, 
ange, do2sally gill membranes 
lue-green slat ed 

buff'y olive 
suffused with 
orange below 
lateral line 

black bars ven­
trally suffused 
with oran1::.e 

indistinct bars O'reenish black 
and red bars 

orange orange 

rmm and buf .fy red, white, 
live, orange, dark green 

1hite, green 

rown and Duffy red, white, 
olive, orange, light green 
,;hi te, green 

)rown and buffy red spots, 
olive, oran_ge, brovm, red, 
white, green brown, green 

.~ ill membranes 
range, cheeks 

zreenish, red­
ish brm·m dor­

sally 

lack blotches 
orming bars 

greenish ·black 
nd red bars 

ed spots 

ed, white, 
J'reen 

eddish brown, 
·bite, green 

ed spots, re­
iculated with 
lack 

orange, blue­
green 

red, green ~ed, green 

lue-green, 
orange tips 

red and orange rellov1 

orange, pale green green, yellow 
tips~~~~~--
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Table 4 

Comparison of the male hybrid, E. (r:§.dio.§Yill ,c .§J:>ectabile), 
with male specimens of the parental species 

,_, ____________ -----------------------· -----·--
- ragiosum _.;_ H brid __ 

:cunts: 
Character Range IFropor Hybrid Range 

--··--------~------·~~---~rk~b-'~re_~r~a-~-:e-).·_ ~---t-i.QI!.§_ Ind x ...__...... v~~=e-6-~~ 
Counts 

40-51(47.1) 

4-13(7.9) 

11-13(11.7) 

43 

11 

10 

53.4 

51.6 

55.3 

Pored lateral­
line scales 

Unpored lateral­
line scales 

Scales below 
lateral line 

Scales around 
caudal peduncle 

Propor·t ions 
25 62.7 

Standard length 
in mm. 
Thousandths of 
standard length 

Caudal peduncle 
length 

Soft dorsal lengtt 
Distance from 

UGL'i*to mandible 
Head length in mm. 

1"housandths of 
head length 

Distance from 
UGiJI*to mandible 

Caudal peduncle 
length 

Soft dorsal length 
in rmn. 
Thousandths of soft 
dorsal length 

Distance from 
occiput to 
dorsal origin 

Pectoral length 
Snout leneth 
Orbit len0;th 
Caudal peduncle 

length 
Head length 

52.5-66.4(60"5) 

212-248(228) 
306-:354(333) 

148-181 ( 16 5) 
14.9-19.7(17.7) 

492-602(564) 

721 .... 872 (781) 

61.0 

238 
328 

159 
18.5 

524 

784 

17.5-23.0(20.2) 20.0 

400-469(434) 465 
632-811(674) 840 
195-2~2(205) 215 
175-211(195) 210 

636-811(684) 725 
829-930(878) 925 

~VhRAGE HYBr~lD INDEX • • • • • • • • • • • • • • • • ••• i------~~~---~--~--'-~-~~ .... ·~~---

*UGM--Union of gill membranes 

..... 

65.5 
87.9 

75.0 
• • • • 

50.0 

97.0 

• ••• 

60.2 
14.4 
50.0 
60.5 

19.9 
52.0 

57.5 

35-41(38.3) 

12-16 (14.3) 

6-9(7.9) 

19-23(21.3) 

38.4-54.5(43.2) 

247-271(257) 
275-321(299) 

123-165 (141) 
11.5-15.3(12.6) 

422-550(484) 

826-965(88~J . 

11. 0-17 • 5 ( 12 • 9) 

440-591(512) 
'780 ... 982 (868) 
198-265(225) 
211-256 (233) 

808-982(860) 
874-1091(976) 

. . . . . . . . . . . . . . . --



in that they show tendencies toward one parent or the other and 

are inclu,:!ed in 'T'able 4 for the purpor,e of calculating the aver­

age hybrid index. 

The color pattern of the male hybrid exhibits, for the most 

part, the direct influence of one or the other parent. ~he 

color description of the male is as follows. Entire dorsum very 

aark with bars, alternating with olive-bro'iflm, extending diag­

onally downward and backward. Seven dark bars extend around 

the body from the vent to the end of the caudal peduncle. The 

last three bars a greenish black with bright red interspaces. 

Breast washed with green, opercles red and cheeks ors.nge. 

A green bar extt:mds downward f'rom the eye and spreads out on the 

chin. Sides of belly washed with or&nge. 

Spinous dorsal basally bright red and distally a bright 

green, the two colors being separated by a narrow white line. 

Soft dorsal basally rea· vdth distal green bar, narro•Ner than 

that of the spinous dorsal and separated from the red by a thin 

white line. 

Caudal fin with tvm bright red basal spots, one above the 

other and behind which vertical bars of the following colors 

occur in order distally: brovm, red (widest bar), light brown 

and green at the border. 

Anal -fin brilliant red with green border; pelvics green, 

with red and white in the swollen anterior fin-ray tips; and 

pectorals washed with orange and red. 

'The influence of radioS.Y.!!]. is expressed by the dark head 

dorsum, brif!,ht orange cheeks, bright caudal bars and basally 



red anal fin. On the other bc:,nd, th2· f;reen breai::rt 5 bEwal red 

on the c.or:::oe.lc.: and tvsc b2,sic&udal red spots refL?ct the influ-

ence of s-0£:ctabile _.... ___ _ (Figures 5, 6 and 7 and ':r'able 3). 

Vlhen corrrprired v:i th femc:,1es of thf\ parentc::l species, tbe 

female hybrid (F'igu:res .s, 2; E,nc1 10) sh,Y;ts its most direct inter-

mec:iacy in the nurnber of sca1es around the caud2l pec1unc:le; ore-,. 

maxille,ry frenun1 width expressed in thousandths of standerd length; 

distance: f'rom th2 union of the gill membraneEs t.o insertion of 

pelvics expressed in triousandtb.s of soft dor1:H11 length; and cau-

dul poduncle depth and body width expressed in thousandths of 

caudal peduncle length. 'l,hese five charu,cters give siF:;nificant 

hybrid index values bet~veon 35 and 65 ('!'able 5). 

'Phe pelvic length expressed in thotrnandths of soft dorsal 

length and upper ,Jfxw lcn;;:;th expressed in thousandths of' caudal 

peduncle len;;,-th give hybrid index values over 80. 'I.'he number 

of pored lateral-line scales e.nd the number of scales belov\f 

the lateral line 0:ive hybrid index v2.lues below 20. 

Although these high and low values are poor to show in-

termediacy, they are regarded ns important in that they show 

tendencies in the hybrid toward one or the other parent. They 

are included 1n Table 5 for the pu.rpose of c2~lculating the aver-

ni:te hybrid index. The presence in the hybrid of marked in:f'lt1-

ences of both parents is believed to be strong evidence that the 

parental species have been correctly ascertained. 

The results of the present investigation compare favorably 

,~rith those of other vrnrkers. Hubbs, 'Nalker and t.Tohnson (l:;)43) 
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Figure 5. Etheostoma radiosum subsp. Adult male (68 . 0 mm. 
standard length) from Blue River 24 miles south of Ada, Oklahoma 
(from Moore and Rigney, MS ). 

Figure 6 . Etheostoma (radi.2.§..Ym subsp. X spectabile subsp.) . 
Adult male (61 .0 mm. standard length) from Blue River 24 miles 
south of Ada, Oklahoma. 

Figure? . Etheostoma spectabile subsp . Adult male (54. 5 mm . 
standard length) from Blue River 24 miles south of Ada, Oklahoma. 
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Figure 8. Etheostoma radiosum subsp. Adult female (55.0 mm. 
standard length) from Blue River 24 miles south of Ada, Oklahoma 
(from Moore and Rigney , MS) . 

Figure 9. Etheostoma (radiosum subsp. k spectaQ!le subsp.). 
Adult female (54.5 mm . standard length) from Blue River 24 miles 
south of Ada, Oklahoma. 

Figure 10. Etheostoma spectabile subsp. Adult female (53.6 mm . 
standard length) from Blue River 24 miles south of Ada, Oklahoma. 
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Table 5 

Comparison of the female hybrid,~. (£agi.Q§~ X s2eqtabile), 
with female specimens of the parental species 

-
Character 

·-Counts 
Pored lateral­
line scales 

Unoored lateral­
line scales 

Scales below 
lateral line 

Scales around 
caudal peduncle 

roportions 
Standard length 
in mm. 
Thousandths of 
standard length 

Snout length 
Pelvic length 
Premaxillary 

frenum width 
Soft dorsal length 
in Ilh'Il. 
Thousandths of sof t 
dorsal length 

Pelvic length 
Distance from 

UGM*to pelvics 
Caudal peduncle 
length in mm. 
Thousandths of cau 
dal peduncle lengt 

Upper jaw length 
Body depth 
Caudal peduncle 
depth · 

Body width 

AVERAGE HYBRID INDEX 

-
h 

radios um -
Range 

~--iAver~--

46-5:'3 ( 49. 3) 

4-10(7.1) 

10-1::5(11.2) 

24-28(25.6) 

51.5-59.8(54.0) 

60-71(67) 
169-21;;3(189) 

24-31(28) 

14.0-17.7(15.5) 

591-712(658) 

447-564(516) 

11.6-13. 7 (12. 4) 

054-416(379) 
850-1034 ( 95~) 

467-555 (500) 
575 ... 717(645) 

• • • ·~.!..· ••••• 

*UGM--Union of gill membranes 

_HiQriQ. snectabile ! 

l 
Counts; ' 

f>ropor-iqybrid Range 
ilil1.~- lngex (Av~tl__-

38 10.3 31-40(36.7) 

14 ~3.3 12-21(16 .1) 

8 5.8 7-9(7 .8) 

20 ~5.0 19-24(21.6) 

54.5 • • • • 42.,3-5:3.6(46.5) 

70 25.0 6:.;-75(71) 
206- 34.6 194-239(215) 

26 50.0 15-26(2•1) 

16,5 • ••• 11.4-14.8(1~.5) 

678 81.8 712-860(813) 

58G :35.:::: 568-661 (618) 

12.2 . . . . 10.8-13.5(11.9) 

377 95.3 311-376 (3:36) 
926 72.6 763-914(857) 

467 53.5 391-469(4~9) 
62:.; 61,4 5G6-683(588) 

.. . . . 45 2 .!...!..!. •••••••••••• --·- _.!.__ 
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working ,.,,d th cypr1nodonts obtained aver~age hybrid index values 

ranging from 42-66 and a grand average hybrid index value of 55. 

Hubbs, Hubbs and ~Tohnson (1943) recorded a grand average value 

of 49 for catostomid hybrids. The hybrid index values of the 

male and female hybrids, herein studied, are 57.5 and 45.2 re­

spectively -with a grand average value of 51.4. 

The squamation of' the male and female hybrids suggest in­

fluences of different parental species. The squamation of the 

female hybrid differs from that of' the male hybrid in that the 

cheeks and opercle.s are naked as they are in spectabi:;i;§. The 

cheeks and opercles of the ma.le hybrid have embedded scales as 

in _r_{!,dioaum. Embedded scales are f'ound on the nape in both 

hybrids and also in both parental species. The breast of 

sJ;?ecta.bile, but not usually radio-™, is naked as are those of 

both hybrids. 

The parental species also exhibit a striking dif':ference 

in the inf'raorbital canal. In §pectabile it is incomplete and 

has an average of 7.2 pores on each side of the head while in 

radiost1m it is complete with an average o:f 8 pores on each side. 

The infraorbital canals of' the by.bride are incomplete thus in­

dicating the influence of' spectabile, but intermediate in that 

the two sexes average 7.5 pores on each side of the head. 

Most of' the characters which show intermediacy in Table 4 

do not indicate intermediacy in 'l'able 5 and vice versa. This 

is probably due to the prominent sexual dimorphism expressed by 

the parental species in some of these characters. 1'herefore, 

an average of counts and measurements, taken from twenty 
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specimens (ten males and ten females) of ea.ch parental species 

and the two hybrids (one male and one female) so as to compute an 

avera7,e of each character and thereby obtain a value intermedi­

ate to the two sexes, were compared (Table 6). In this compar­

ison there are sixteen characters vrhich give values between 0 

and 100, eight of which show tendencies toward one parent and 

eight toward the other with an average hybrid index value of 46.7. 

Since there is prominent sexual dimorphism expressed by the 

presumed parental speci.es it was thought t.hat possibly a compar­

ison of snectabile males and radioS.J:!m females with the two hybrids; 

and also the reciprocal cross, ma.le £j.Qi.Q§um and female .m2ectabile, 

might produce some interesting comparisons. 

Table 7 shows a comparison of ten female radiosum and ten 

male .§~Ctabile with the two hybrids (one male and one female). 

Ten characters, five of them scale counts, yielded index values 

between O and 100 with an average hybrid index value of 40.7. 

Table 8 demonstrates the reciprocal cross using ten male 

radiosum and ten female s:gectabile. In these data 26 characters 

yielded values between O and 100 with an average hybrid index 

value of 61.6. 

Since the latter comparison yielded 16 more characters than 

the former, 11vith values between O and 100, it might be concluded 

t.hat the parents of the hybrids were a male _radi~ and a female 

s:gectabile if, as Hubbs (1940) implied, systematic characters 

in fish hybrids tend to be intermediate between the two parental 

species. 

Alt.hough the tables are not included, comparisons were made 



' 

36 

Table 6 

Comparison of the male and female hybrids, Etheostoma (radiosum )( 
§;Qeetabile), with male and f'emale specimens 

of the parental species 

radios um Hvbrids snectabile 
:;ounts; 

Character Range Proper- Hybrid Range 
< 11v_Q.,.s:i_r;te) t.innA iTnnP-X <Average} 

:::ounts 
Pored lateral-
line scales 40-53(48.2) 40.5 26.5 31-41(37.5) 

Unpored lateral-
line scales 4-13(7 .5) 12.5 57.4 12-,-21(15.2) 

Scales above 
lateral line 7-9(8.0) 7.0 23.l 6-8(6.9) 

Scales below 
lateral line 10-13 ( 11. 5) 9.0 30.6 6-9(7 .9) 

Scales around 
caudal peduncle 24,..29 (26. 4) 24.0 51.0 19-24(21.5) 

Proportions 
Standard length 
in mm. 51.5-66.4(57.3) 57.8 •••• 38.4-54.5(44.9) 
Thousandths of 
_ standard length 

Caudal peduncle 
length 212-248(229) 231 92.8 239 ... 278(257) 

Pectoral length 197-254(227) 250 11.5 234-271(253) 
Premaxillary 

frenum v1idth 24-36(29) 26 25.0 l.5-31(25) 
Distance from 

UGM*to pelvics 132-167(151) 162 21.4 155-178(165) 
Head length in mm. 14.1-19. 7 (16.6) 16.9 • • • • 11.5-15.8(13.2) 

Thousandths of 
bead lengtb 

Distance from 
UGM*to pelvics 467-572(525) 573 11.1 508-629(579) 

Soft dorsal length 
in mm. 14.0-23.0(17.9) 18.3 • • • • 11.0-17.5(12.7) 
Thousandths of soft 
dorsal length 

Distance from 
occiput to 

400-562(475' 440-618(553) dorsal origin 487 84.6 
Pectoral length 632 .. 849 ( 735 '. 790 67.1 780-982(902) 
Pelvic length 522-712(629 714 43.3 662-868(779) 
Snout length 190-252 (214; 223 72.7 198-273(247) 
Body width 387-557(474, 488 72.5 430-588(525) 
Distance from 

UGM*to pelvics 432-564(486 531 55.9 483-661(588) 

AVERAGE HYBRID INDEX e • e • e e e a •• • • • e I • • • • 46.7 • • • • • • • • • • • • • • • 

*UGM-:uiiion of gill membranes 
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Table 7 

Compar'ison of the male and f'ema.le hybrids, I;;!,h.§Q§tomS! (radioswn X 
.§~bile), with femi\le specimens of ~g._!9.§gm and 

mc~le specimens of SI)faCta];:?tJe 

-------------.--·-----------·--- - --...,.._._r::..a=d1=-· o=-· s:;;;..um:::;.;• ;;.::_.,_..j..... __ :[ybrid.§__ specta.bile 

Character Range 
i...---------·--~1---<.Average) 
Counts 

Pored lateral­
line scales 

Unpored lateral­
line sc2J.es 

Scales above 
lateral l:i.ne 

Scales below 
lateral line 

Scales around 
caudal peduncle 

Proportions 
Standard length 
in mm. 
Thousandths of 
standard length 

Caudal peduncle 
length 

Pectoral length 
Distance from. 

UGM*to pelvics 
Soft dorsal length 
in mm. 
Thousandths of soft 
dorsal length 

Pelvic lengtb 
Distance from 

UGM*to pelvics 

46-53 ( 4.9 • :3) 

4-.10(7.1) 

7-9(8.0) 

l0-13 (11.2) 

24-28(25.6) 

51.5.-,59.8(54.0) 

217-243 (230) 
197-254(228) 

132 ... 159(147: 

14.0-17. 7(15.5: 

591-712(658 

447-564(516 

Count,~1 ;. 
Propor->;Tybrid Range · 
tion§ Index J _ _(fr .. Y~sa.geJ_ 

40. 5 20.0 35-41(38.3) 

12. 5 25.0 12-16(14.3) 

74 0 16.6 6-7(6.8) 

9. 0 33.:3 6-9(7.9) 

24. 0 62.8 1 r, < "4 ( 0 1 3) ';;I-.;::;'-' . ,:::; • . 

57. 8 • • • • 38.4 .... 54.5(43. 2) 

23 1 96.;3 247-271(257)' 
25 0 29.0 234-271 ( 259) 

16 '"'> ,:;, 25.0 157-175(167) 

18. 3 • • • • 11.0-17.5(12.9) 

71 4 34.,9 662-868(744) 

53 1 64.3 483-636(558) 

AVERA(IE :HYBRID INDEX •• :..:.: •• =.:_.~..!..:....:.l_ • • • • 40.? • • • • • • • • • • • • • • • -·~--- < ------1.-----

*UGM--Union of' gill membranes 
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Table 8 

Comparison of the male and female hybrids, Etheostoma (radiosum X 
spectabi~), with male specimens of radiosum and 

female specim~ns of s~ectabile 

r Characte r 
---------Counts 

ral-Pored late 
line seal 

Unporea la 
line seal 

Scales bel 
lateral 1 

Scales aro 
caudal pe 

Proportions 
Standard leng 

es 
teral-
es 
ow 
ine 
und 
e.uncle 

th 
in mm. 

of 
gth' 

Thousandths 
standard len 

Orbit leng 
Caudal pea 
length 

th 
uncle 

--

l Sof't dorsa 
Premaxilla. 

frenum wi 
Head length i 

Thousandths 
head length 

Orbit lengt 

length 
ry 
dth 
:n mm. 
of' 

h 
,uncle Caudal pea 

length 
Read depth 

Soft dorsal l ength 
in mm. 

of' soft 
h 

Thousandths 
dorsal len,9,'t 

Distance-f 
occiput t 
dorsal or 

Pectoral 1 

rom 
0 
igin 
ength 
gth Pelvic len 

Snout leng 
Upper jaw 
Caudal ped 
length 

Orb:tt leng 

th 
length 
uncle 

th 

:_~diosum Hybrids 
Counts; 

Range Pro-oor- Hybrid 
__ (&r~utl t.ion~,~ iTndex · 

40-51(47.l) 40.5 36.5 

1 1 ... 179) L..:;;- : ;j \ • .· 12.5 43.9 

11--13(11.7) 9.0 30.8 

26-29(27.2) 24.0 .tl") 0. 
J:!;,-, • ~; 

52.5-66.4(60.5) 57.8 . . . . 
61-69(63) 67 50.0 

212-248(228) 231 8B.:, 
306-354(333) 316 73.4 

Qt' 31:· ('30) _ ... o-, o , 1 26 3:3.3 
14.9-19.7(17.7) 16.9 • • • • 

201-235(222) 2~8 68.4 

721-872(781) 791 88.6 
631-?~G(672) 638 34.6 

1 7" 5 .... 2;:; • 0 ( 20 • 2) 18.3 •••• 

400-4.69( 434) 487 66.7 
632-740(674) 790 55.6 
522-649(599) 714 46.1 
195-232 (205) 223 57.1 
269-308(278) 295 63.8 

636--811 (684) 732 83.0 
175-211(195) 21.1 77.9 

spectabile -
Range 

(1-1v~tl-

31-40(36.7) 

12 .... 21 (16 .1) 

'7-9(7.8) 

19-24(21.6) 

42.3-53.6(46 .. 5) 

67-76(71) 

239-278(256) 
263-293(269) 

15-26(24) 
12.4-15.8(13. 7) 

228-252(241) 

810-964(869) 
591-664(6lm) 

11.4-14. 8(12.5) 

520 ... 618(593) 
797-974(935) 
712-860 (813) 
236-273 (268) 
284-342(325) 

878-1022 (967) 
243-274(268) 

I 
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Table 8 ( concluded) 

- -- - radios um Hvbrids -- s12ectabile --
Character Range 

Counts; 
~ropor- ~Iybrid Range 

(Average.2__ tions Index (Average) 
Thousandths of soft 
dorsal length(con't) 

Body depth 632-755 (693) 720 80.1 703-843(829) 
Body width 387-486(431) 488 58.7 526-588(569) 
Distance from 

UGM*to pelvics 432-498(455) 531 53.4 568-661(618) 
Body depth in mm. 14. 9-19. 7 (17 .4) 13.2 • • • • 9. 2-11. 7 (10. 2) 
Thousandths of 
body depth 

Body width 574-674(619) 678 11.9 632-817 (686) 
Caudal peduncle 
length in mm. 11.9-15.4(13.8) 13.4 • • • • 10.8-13. 5(11. 9) 
Thousandths of cau-
dal peduncle length 

Upper jaw length 377-429(406) 402 94,.3 311-376(336) 
Anal length 953-1326(1174) 1128 84.7 770-1031(874) 
Body depth 867-1101(1014) 988 83.4 763-914.(857) 
Caudal peduncle 

487-601(558) depth 537 83.7 391-469(429) 

AVERAGE HY'BRID INDEX • • • • • • • • • • • • • • • • • • • 61.6 • • • • • • • • • • • • • • • - ---

*UGM--Unio11of gill membranes 
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afJ in Tables 7 and 8 except that the hybrid sexes were treated 

separately. These comparisons yielded very much the same results 

as those obtained in Tables 7 and 8. 

Without experimental data it is apperently impossible to 

predict the appearance of the hybrids bety;een the two possible 

reciprocal crosses,. but if darter characters behave in the same 

manner a.s those of their reli<tives the centrarchids or as those 

of poec1liids (Hubbs, 1940), the data obtained in Tables 7 filld 8 

should be closely similar. This is not true, since, as stated 

above, 16 rnore characters yielded values between O and 100 when 

male radios:ym. and female €Reeta.bi]& were compared Yiiith the hybrids. 

When we consider individual characte1"S, there is sometimes 

a lack of expression in one sex suggesting the possibility that 

the character is of tl'le sex-linked or sex-influenced type. For 

example, the so-called humeral. scale is well-developed in 1:§:diOS.Qlli 

but poorly-developed in spectabile. The male hybrid reseiu·o1es 

radiosum in this character v;hile the female does uot. It seems 

possible, therefore, that in the cross between the two species 

the emphasis of this character goes only to the male, whereas 

in ordinary matings it is either well-expressed or not. 

Squamation of the bead is sir.nilarly in expression. The 

radiosum bead is quite regularly scaled and the spectaQile head 

is naked. The hybrid male has scaley cheeks and opercles whereas 

the female has these areas naked. 

It. is evident that these percids pre.sent a somewhat differ­

ent problem than that of the centrarchids and poecil.iids. Exper­

imental work will be necessary to demonstrate the inheritance 
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of some char,;1cters in E. radios um and E• r,pect~bile. 

On ·the basis of the preceding evidence it is con.eluded that 

the sp0ci1nens unaer discussion :::·epresent the hybrid combination, 

Etheostoma (radiosum subsp. X specta.bile subsp.). 

DISCUSSIOlf 

The Blue River System has a relatively rich fish fauna con­

sisting of 49 known species which represent nine families and 

32 genera. Future collections will probably produce the follow­

ing additional famil.ies: Polyodont.idae, Lepisosteidae, Hiodon­

tidae and Anguillidae as well as additional genera and species 

of the families already taken. 

The collections from Hughes Crossing provided the greatest 

variety of species with a total of 21 taken and records for 

three others obtained from Mr. Hughes. It is also of interest 

that although a relatively large number of species was collected, 

only 34 specimens, the smallest number from any locality, were 

taken there. The scarcity of specimens is explained by the dif­

ficulty encountered in seining operations over the very irregular 

bottom, often strevm with large boulders. 

The JN Creek collection produced the largest number of in­

dividuals. Two hundred and forty-seven specimens representing 

18 species, of which 1!Qtropis venustus venustus made up 172, 

were collected there • 

.E.:t.neostoma radiosum, represented by 432 specimens, the 

largest number of individuals of any species taken, was the most 

widely distributed form in the Blue River System. This abundance 

in the collections is in part due to concerted effort to obtain 



large series. Notroms venustus venustus and .Notropi§ cornutus 

isolm2is were next in oraer o:f abundance. Campostoma _g~lun1 

was co.llected at ten cti:rrerent. st"'"tions. 

The hybrid comoinations described in this paper probably 

originated by accident since there has been such a small number 

collected. The fact that there is interfertility between the 

parental species is indicative of their close relationship. .Al­

though the geographice.l ranges of the parents of each combination 

are superimposed, the species hava :maintained themselves as dis-

tinct species, indicating that interbreeding is not. widespread. 

There has possibly been a breakdown of the complex isolating 

mechanisms which prohibit mass interbreeding by such distinct 

species within a common range (Blair, 1951). 

The scarcity of recognized interspecific hybrids such as 

these has been discussed by Blair (1951), who suggested that 

isolating mschanisms are so effec·tive that hybrids are rare. 

Blair also indicated that we do not appreciate the extent of 

hybridization in nature a.id may seldom recognize the hybrids 

which are produced, since so little work has been done. 

Some of these barriers may have been broken down by the lliL-

balanced sex ratio found in the parental species collected at 

Foreaker. Of the 144 specimens of ~ctabile, collected at the 

same time and place as the hybrid, 88 (61.1%) are females and 

56 (38.9-;5) are males; o:i' th~ 31 specimens of' Yifilpplei, collected 

at the same time and place, 19 (61.3J£,) are females and 12 (38. 7%) 

are males. Coupled with this unbalanced SGX ratio at Fo1"eaker 

is a predominance of one parent. In a total of 175 specimens 
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Co,., "" ... e,;;; ''J- (.,7 7ro1, ,l~-L t; t .. ~ t.; - \-t t 0 _ ...i.. , • J,j) and 144 ( 82. 3%) are .§12Q.9tabile. 

''.'t.e sex rG.tio o:f collected from the 

Blue River are approximctely 1-1, but there is a pr(Jdorninance 

of' one parental species. In a total of' ~347 spec:fanens collected 

i~ror::1 the se.r.:e localities. as the hybrio.s, 217 (62. 59';) 1:n·E: radios um 

and 130 (37. 5%) are s:pect.9~ile indic<:1.tin,t~ a predomine.nce of 

radiosu11J, unless some selectivity in collecting method existed. 

It must be added that the collectorf?. were striving to obtain as 

many examples of IQ.diosum as possible. A predominance of' one 

species, accompanied by an unbalanced sex re.tio, is an explana-

tion proposed by Hubbs, Hubbs and iTohnson (1943) for some cato-

stomid hybrid combinations and also by Hubbs, Walker and John-

son (1943) for cyprinodonts. 

A breakdovm of ecological barriers may have altered the 

spawning habits of the species concerned. If one species spa¥ms 

in the riffles and fast-moving water of the stream and the other 

in the pools directly belovt the riffles, it is quite possible 

that milt from the male riffle-spawner may float into the spavm-

ing beds of the other species in the pools and fertilize the eggs. 

This possible explanation is supported by field experience which 

indicates that s~ectabile, in Oklahoma, is more abundantly col­

lected in the quieter vmter than in the faster riffle habitat. 

E. radiosum, on the other hand, is taken, in breeding color, most 

often from riffles. This was proposed as a possible explanation 

for a cyprinid combination by ?Jioore and Paden (1950). 

Intensive studies of the "breeding ha.bi ts of the parental 



npeciee o.nd the ecological conditions in the habitats will be 

necess::.U\/ before de-fini t-e conclusions cc.n be dra-.·m as to what 

co.mbin..G.t:.on. of factors br·ought a-bout hy~ridization. 
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