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i\ NEW CATOSTOMID FISH, 
MOXOSTOIVIA ( T H O B U R N I A )  A T R I P I N N E ,  FROM T H E  

GREEN RIVER DRAINAGE, KENTUCKY AN11 TENNESSEE 

IJNTII,  the recent tliscovery of TiroDzl~.nia ltamiltoni in the Roanoke 
River system in Virginia (Raney and Lachner, 1946), this nominal 
genus was thought. to contain a single species, T. rhotlzoeca (Thoburn). 
'I'llat fish is characteristic of the James River drainage, Virginia, but 
occurs also in the headwaters of the Shenandoah and New rivers of the 
I'otomac ;~ntl  Kanawha river systelns in Virginia and West Virginia. 
It is now possible to make known a third kind of Thoburnin.  
Ceogri~pliically, this is a relict species occurring in headwaters of the 
13arren River drainage ol' the Green River system, far to the west of 
its relatiimes (Map 1). hlorphologically, it is a highly distinctive fish 
tli~it is less notably adapted to life in n~ountain torrents than are the 
oilier species ol' Tllobut,nin. 

Tlle isolated position once assigned Thobeirnicl, as a tribe (Tho- 
I~i~rni ini)  oC the Catostominae, was based on "the striking structural 
I'eatures ol'  he genus: the obsolete air bladder of the adult, the 
obliteratetl Sontanelle, and thc subplicate lips" (Hubbs, 1930: 44). 
Recent investigations of the Weberian apparatus and the opercular 
series oC thc Catostonlidae by Nelson (1948; 1949) and on the syste- 
~llatics oC the Catostominae by Robins and Kaney (1956) have led these 
a~rtllors to conclude that both Hype?~tel i~lr~z  and TIloburnia are more 
closely reliited to i\'loxos/onzn than to Catostornzls and to assign these 
genera to thc tribe Moxostom:itini. My observations support this 
irlterpretation, especially for Thoburnin. Reduction in size of tlie 
s~vinll)latlder and closure of thc fontanelle are apparently adaptive 
sl)ecializ;~tions I'or life in swift water. 
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The  number of chambers in the swimbladder is perhaps of signifi- 
cance in attempts to reconstruct phylogeny. Two chambers are charac- 
teristic of most genera of the Catostomidae, inclutling those of the 
generalized subfamilies Cycleptinae and Ictiobinae, as well as of 
Catostomzls and related genera in the Catostominae. Three chambers 
are found only in Moxostoma, the allied monotypic genus Lagochilo, 
and, reportedly as an individual variation, in A!linytrpma melanof~s .  
It seems most plausible to interpret the three chambers of the swim- 
bladder of 118oxostoma as a cle nouo feature, postdating the separation 
of Moxostoma from the lines leading to Hypenteliun7 and Thoburnia .  
Thus, Lagochila lacera may be regarded as a rlerivati18e from the genus 
Moxosto7na. l ' h e  presence of 12 scale rows around the caudal peduncle 
in Lagochila lacera further indic.ates its derivation from the subgenus 
Moxostoma (the subgenera Scartomyzon and Megapha?ynx both have 
16 caudal-peduncle rows, as shown by Robins and Raney, 1956). Since 
Lagochila lacera differs from Moxostoma only in the modification of 
its lips (Hubbs, 1930; Trautman, 1957), the advisability of maintaining 
i t  as a separate genus may be seriously questioned. 

In the light of present information, the number of chambers in the 
swimbladder, two in Thoburnia and three in 11foxostoma, stands as an 
invariable distinction between these groups. The  swimbladder of 
Thoburnia,  though often small, has two well-formed chambers and is 
[lot properly described as obsolete (Fig. 1E, F). A/linytrerna nzelanops, 
which typically has two chambers, very rarely has three chambers 
(Hubbs, 1930: 9; and personal communication from Royal D. Suttkus). 
This variation suggests that difference in numl)er of chainl~eru is not 
profound and merits cautious use. 

In  the new species there is notable variation in the size of the 
swimbladder (Fig. 1B-D). At one extreme, i t  is a large structure ex- 
tending posteriorly halfway back on the pelvic fins and with a diameter 
~wice that of the eye or equal to the bony interorbital width. At the 
other extreme, the second chamber of the bladder may be reduced to a 
slender projection that does not extend to the anterior extremity of 
the pelvic girdle and has a diameter no greater than the pupil. Most 
individuals are variously intermediate. Thus, there is a broad gradient 
in size of the swimbladder ranging from the short, slender, and almost 
rudimentary condition found in some individuals of the previously 
known species of T h o b t ~ r n i a  (Fig. lE, F) to the enlarged structure 
characteristic of most species of iVloxostomo (Fig. 1A). 

T h e  obliteration of the posterior fontanelle, another supposedly 
distinctive feature of Thobzimia,  is 1 1 0 ~ ~  shown to be useless as a 
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generic character. In lnany species ol Moxostotnc~ the fontanelle is 
large (Fig. 2A), but its breadth may be restricted as in A.loxosto~na 
~,z~f~i,rcni.tes (Fig. 2B). In the new species of Tlrobui.nin the fontanelle is 
constantly wcll developed at all ages (Fig. ZC), riorlnally separating the 
parietals completely. In  Moxustorizn ( T k o b  ~il-7lia) rlioth oeclcm the fon- 
tanelle varies notably in  development: (1) it inay separate tlle parietals 
completely ant1 be as large as in the new species (Fig. 2D); (2) be much 
restricted by a long suture of the parietals and only linlited cartila- 

MAP 1 .  Distribution by rccolxl stations of three species of Aloxostoina (subgenus 
?'l~ohurizia). The dashed lines partly delineate the watersheds of the Barren River 
(range of M. atripinne) and the Roanoke River (range of M. Izntniltoni). In addition 
to the records plotted by Raney and Lachner (1946), localities of those specimens 
;~dded to the Cornell University collection until 1952 (provided by Edxvard C. Raney) 
;111d to t l ~ c  U~l i~ers i ty  of Miclligai~ Museum of Zoology collection until 1958 are 
included. 

ginous separation of the froiltals (Fig. 2E, F); or (3) he completely 
obliterated (Fig. 2G). The  last condition may be found in young a5 
well as in adults. The  gradation in development is nearly perfect. 

The  lips in the species of A.loxostomn present notable \ariations in 
extent, configuration, develop~nei~t of papillae, plicae, and other 
surface features (see, e.g., Robins and Raney, 1956). There are also 
marked interspecific differences in lip structure ainong the species of 
Thoburnia (Table 11). These differences furnish some good specific 
characters but are not such as to justify their use in the distinction of 
genera. 
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J t i  tlie spec ie5 of Tl to l~ l r l -? / in  tlic srltr~re:, I~ct~vceli I lie frontal\ ;i11(1 

parietals lie i t1 ;I ~iearly \tr-aiglit line, that i \ ,  ;it right angles t o  the 
I~otlv axis (Fig. 2(:-C;), a condition ;I pprosi11i;t tel y duplic ;I tctl i t 1  

Cnlo.\to?n~rs cnloslo?ntrs ;11i(1 tlosely ;~ppt-oathetl in \o111c. \~)ctics of 

FI~: .  1 .  Ircntral \ icws of I,ody i r i  tlircc spccics of ,\lnxn,rto?trf~ s h o ~  irig \ar inl~lc. 
clcvclol,rncrrt of \~virnl)l;atltlcr: A,-hfoso.~lornn r r v t h m r t ~ m ,  IJhiM7, 86247, ;In at11111 
malc IF12 mrn. i l l  stantlartl Icrigtli: R i ~ c r  K;iisili, T ) I I I I~CC,  n l ~ ) ~ l r ~ e  (:o., nfich. 
R-r).-~lfoxostotnn nlri/>irtrrr, atllrlt fcmalc\ 123, 126, and 106 mm. long; Long Fork 
Creck, Mac011 Co., Tenti. E.-nfosostomn rl~othorcum, UhlhIZ 174485, an  a d ~ l l t  120 
mm. long; East Swift Run,  Shenandoah Kational Park, Greene Co., \'a. F.-hfoxo- 
stoma rhothocctr?r~, IThi hi7, 171 376, all adult 126 mm. lotlg: Loolicy Creek, Rotctor~rt 
Co., Va. 
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I'nlr ~ O S / P I I \ .  In  seve~al species of Adoxostonza  the frontoparietal sutures 
sl,lnt ou~waltl  ant1 bathward I ~ o m  the posterior lontanelle (Fig. 2A, B). 
7'11is contlition, will1 v.niations in angle, is duplicated in Ic lzobws,  

C n ~ / ) r o t l ~ \ ,  l l l r~zy t ) (~rn t r  111t~ln110/)r, E r ~ n ~ ~ 1 z o ~ z  ~ z ~ c ~ l t a ,  Cntos tonzus  con2- 

I I I P I J ~ I ~ L ,  r~t ld f f y / ?~71 te l t 11111  I I I ~ J  r ( ( l n r .  T h e  significance of this variation 
is not  inttr~etli,~tely :~l,p;tlctl~ I L  I r l ' l y  Ile t ~o~e t l ,  however, that posterior 

I'rc:. 2. Dorsal vic\vs of skrlll in  folly specics or A.lo.uoslo711rc sho~ving varial,le 
tlcvelol)mrn[ 01' posterior fonlal~elle: A.-l\.loso.\tontn poecil~trz~nz, UMMZ IGIIRG-S, 
;I 111ale 538 111111. i l l  slal~d;lr(I le11g111; 2.5 111i. N.  of R o g ~ ~ e  Chitto, 1.111col11 Co., bliss. 
I~.-Aloso.stoi~~c~ 1-11/)i.\ctrrlc.s, ITMMZ l(i5609, an atlult 167 mln. long; Chartga River, 
0co11c.r Co., S.  C.-A.lososlomn nlriijin7rp, UR'lMZ 169505, all atlult female 126 Inm. 
l o ~ ~ g .  1)-I:.--ibllososlor~~n ~ - h o / l ~ o e c ~ r r ~ ~ ,  UMRIZ 174485, ;rtlulls 86, 120, 96 irlm. long; 
I~;Is[  Sivif~ KIIII, Sllen;lntlo:ll~ Nalion;~l I'ark, Grcene Co., \'a. G.-i\;loso,storncz 1-120- 

l I ,o ( ,c~l~r~,  IIMMZ 17137(i, ;III ;rtll~lt 126 Intn. long; I,oo11cy Creek, Botelourt Co., Vn. 
I:, I '~.on[;~l: PA, l,;lriel;~l; Pi:, [mslerior fo~~[alrel lc;  .YE, s r ~ p r a e l l ~ ~ n o i t l ;  S O C ,  supra- 
oc.cipilnl. 

tlisplacetllent ol the latela1 end of the suture permits an increased area 
lor the origin ot the dilator operculi muscle, and seems to be corre- 
latctl iougllly wilh a slo~v-water habitat ( H y p e n t e l i ~ i n r  excepted). The  
I clationshil-, seen15 to merit study. 
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I n  several other featuies the new species agrees wit11 Moxostoma 
(nuct.) or is more or less intermediate between that genus ancl the 
previously described lorins ot T11obto nin. For example, the peritoneum 
is silvery as in  A.iloaoston~o; the cloisal fin is tipped with black as in 
ill. cervlnzlnz and 11l. atzornm~c~n, ant1 the stripes on the body are at  
least superficially more like tho9e of 114. t~ruznz~n7 and M. rzibzstnrtrs 
than those of the other specie5 of Thobutnzn; the form ot the mouth 
and lips and the s i ~ e  of the eye approach that in some species of 
~Vloxortomn. Thus,  thougll surely 1 eferdble to Tllobzl? nzn, the new 
species narrows the gap between 11doxo~tomn and T11obz~)nzn, which 
turther supports the contention that T h o b l i l n t ~  is intimately related 
to Moxostoma. 

On the April night in 1947, when the first blackfin sucker was 
revealed by the light of our collecting torches, Norman J. Wilimovsky 
and I immediately perceived that it was a striking but undescribetl 
species. We assigned it a provisional manuscript name in Moxostonln 
and, although subsequent study revealed its alliance with Tlzobzsrnia, 
the totality of its characters remains-the fish looks like a 11.iloxoston~ci. 

T h e  recent researches of Robins ancl Raney have substantially 
clarified the taxonomy ol  Moxoston7n. In their proposed classification 
(1956) they define three subgenera ancl emphasize the intimacy of 
relationship of one of these (Scn~tonzyzon) with Tlaobzlrnia (pp. 42-43), 
noting especially the intermediacy in certain features of M ,  ariommum. 
T h e  closeness of these groups is now further demonstrated by the new 
Thobu,t.nin, which also is intermediate in some characters. Thoburnia 
and Scastomyzon share the following: (1) the caudal-peduncle scale 
count is 16 (7-2-7); (2) the dorsal fin is short, usually with 10 to 12 
rays; (3) the caudal fin is small, sl~allowly Forked, ancl has rounded 
lobes; and (4) breeding males (in at  least certain species of each group) 
have a sprinkling of granular tubercles over the head. They differ 
chiefly in the number of chambers in the swimbladder (two in Tho- 
bzlt.nia, three in Scarton~yzon) ancl in thc configuration of the fronto- 
parietal suture. Robins and Raney (1956: 6) considered Scnrtomyzon 
to be the most primitive of the subgenera of ~lloxoslomtt. If correct, 
and if the interpretation that a two-chamberetl swimbladtler is antece- 
dent to a three-chambered one is sound, then Tl lobz~~nia  as a group 
may be regarded as still more generalized than Sca~tomyzon. At  the 
same time it should be recalled that the two eastern species of 
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Thobzir?zia are specialized for living in the tulnultuous waters of 
mountain streams. 

Individual judgment may vary as to the taxonomic status to be 
accorded Thob~irn in .  Scnrtolnyzon appears to be at least as closely 
related to Tlrobz~rnin as to i?legnpltc~~~nx and Moxostoma. Indeed, 
species such as nr iomrn~~ln ,  cel.71inz/m, and ~z~pisca~. ies  seein much closer 
to Tlrob~r?.nia than to ~VIoxoston~ci (s.s.). In  my opinion, co-ordinate 
status for the lour groups constitutes the most logical arrangement 
and, since the morphological data (lo not appear to justify the recogni- 
tion ol genera, I rank T h o b ~ ~ ~ ? r i a  among the subgenera of Moxoston7o 
(s.1.). Dr. C. Richartl Kobins, who has examined the new species of 
Thobfn .nia  ant1 with whom I clisc~~ssed this proposed change, concurs 
in tlic decision. 

SlJBG EN I<RIC DIAGNOSIS 

Since the new species tlili'ers in certain features from those previously 
known, it is desirable to present an ementlecl diagnosis of the subgenus 
Thoburnia: catostomitl fishes of the genus Moxostomn with the dorsal 
fin short, the principal rays 10, occasionally 9 or 11; body terete; 
occiput straight; scales rather small, with many strong radii in all fields; 
lateral line well tlevcloped, with 43 to 51 scales on body, caudal 
pedunclc scales usually 16 (7-2-7); Weberian apparatus with the 
second-third intervertebral space patent, the fourth neural spine of 
moderate length, with an extreme posterior curvature of the fourth 
pleural ribs (Nelson, 1948: 236-38); swirnbladder of two chambers, 
slightly to greatly reduced in size; posterior fontanelle well developed 
(completely separating parietals) to obliterated; frontoparietal sutures 
in a straight line, perpendicular to body axis; head small; lower lip 
plicate-papillose to largely plicate, truncate posteriorly; caudal fin 
small, shallowly lorkecl, with rounded lobes; breeding males with 
small, granular nuptial tubercles on head; upperparts faintly to boldly 
striped with light ant1 (lark, sharply set off just below axial line Lrom 
the light underparts. 

Moxostomn (Thoburnia) atripinne, new species 
Blackfin Sucker 

(1'1s. 1-11; Figs. lB-11, ?(:, 3A-R) 

MATERIAL. -T~~  holotype, University o l  Michigan Museum of Zool- 
ogy 169506, a tuberculate, mature male 88.8 mm. in standard length, 
was collected in Salt Lick Creek (which joins Long Fork to flow into 
the Barren River, a tril~utary to Green River in the Ohio River Basin) 
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at state highway 52 bridge, elevation 765 feet, Red Boiling Springs, 
RiIacon County, Tennessee, on April 7, 1953, by Howard E. Winn, 
James J. Keleher, Douglas M. Bailey, and Reeve M. Bailey. l'his local- 
ity, like all those kno~vn lor the species except that in Fallen Timber 
Creek, may be locatetl on the Red Boiling Springs Quadrallgle, 1945 
printing, U. S. Geological Survey. Six p;iratopotypes, UMMZ 165370, 
44 to G(i min. long, were taken with the holotype. 

Additional specinle~ls are as I'ollows: UMMZ 166406 (G), 49 to 67 
111111. long, 1,ong l;ork, j ~ ~ s t  above state lligllway 52, 5 mi. Il\ISW of Retl 
Boiling S p r i ~ ~ g s  (7.1 mi. I)y Irigllrvay) , Nl:~c.on Co., Ten~ i . ,  May 5, 1952, 
Marian K., David R., 1). NI.  a ~ ~ d  R. WI. Bailey. UMMZ 169505 (9), 108 
to 128 mm., 1,ong Fork (probably at the above station), Macon Co., 
Tenn., Aug. 9, 1950, Glenn Gentry ant1 Kandolpl~ Shielcls. UMMZ 
165352 (5), 41 to 54 Innl., Trace Creek (tributary to L,ille Creek, tribu- 
tary to Barren Iiiver) above state lligllway 22 crossing, elevation 750 
feet, Hermitage Springs, Clay Co., Tenn.,  Apr. 7, 1953, Winn., Kelehcr, 
1). M .  and l i .  hl. Bailey. IJMWIZ 17/1413 (2), 48 and 58 mm., same 
locality, Apl-. 28, 1954, IVin~i and Nonnan lknson. IIMMZ 174473 (3), 
(jl to 85 lnnl., sanre loc.ality, Apr. 30, 1954, Winn and IZensol~. UMIClZ 
168211s (2), 50 mln., skeletons, saillc localily, Aug. 8, 1954, Ihiley 
I'a~nily. LIMMZ 165831 (7), 74 to 128 I I ~ I ~ . ,  East Fork (tributary to 
Barren River), just below new bl-idgc on state highway 63, elevation 
760 feet, 5 mi. NW of 'I'onipkinsville, Monroe Co., Ky., Apr. (i, 1953, 
Winn, Kelelle~., 1). M. and R. 1\11. ISailey. UMMZ 151643, 105 lnm., 
Fallen Tiinber <:reek (tributary to Skeggs (:reek, tributary to Barren 
liiver), just below state highway 90, 8 mi. SE ol' Glasgow, Barren Co., 
Ky., Apr. 10, 1947, Norman J .  TiVilin~ovsky and l i .  M. Bailey. 

I ~ r ~ c ~ o s ~ s . - A  species oS the subgenus Tl1obert.7lin that is uniclue in 
having a large black hlotch on tlle distal hall' of the anterior dorsal 
rays; ~11qxrparts ancl sides boldly striped wit11 black; peritoncunl light, 
wit11 scattered nlelanophores; posterior lontanelle rather well devel- 
oped, l~ersistcnt; swimbladder only moderately retluced in atlults; 
~lloutll slnaller than in other species, the lips not papillose; eye larger; 
cautlal petluncle somewhat shorter; pectoral fin shorter. 

~)r;.sc:1~1~~lo~.-~'~oportiOllill nleasllreillerlls are presented in T a l ~ l e  I, 
and many of the characters ol' tile species are evident in the illustra- 
tions (1'1s. 1-11, Figs. 1-2) ant1 the co~nparisons (Table 11). 

'The color ~~~~~~~~n i ~~c ludes  l'entr~rcs tlrat not only  nark the species 
as striking in appearance anlong its assoc.i;ites, but serves luost effect- 
ively to tlistillguisll it from its closest relatives. The  jet-black blotch 
covering the distal half of the anterior I, or ( j  dorsal rays (PI. I) is espe- 
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cially noticcablc. The  sides and upperparts arc nlarked wit11 a series 
o l  dark lengthwise stripes, 2 below the lateral line and 6 or 7 
bctwecn lateral line antl dorsal origin, each passing along a line of 
contact between two horizontal scale rows. The  stripes are less obv io~~s  
in adults than in juveniles. Except on the bark, wllcre they are l'aint, 
the stripes are dark brownish black and contrast sharply with thc 
intervening olive-gold stripes, which are only slightly wider. The  black 
ol the lowermost stripe gives way abruptly to the shining white of the 
lower side and entire undersurlacc. 

'I'he hack is ~riarketl with two pron~inent black blotches or saddles, 
one at tllc base of' the dorsal, one al~ove the anal base. Each is inclined 
downwart1 antl f'orwartl. Fainter satldles may be discerned at the base 
of the upper caudal rays antl liear thc entl of the depressed dorsal 
rays. 'There is a diffuse dark blotch on the nape just behind the occi- 
put. On the middle ol' the side there arc 4 or 5 (the anterior two some- 
times conjoinetl) bliickisll blotches. Except for the conspicuous blotch, 
the dorsal fin is white, l'aintly washed with olive, and is immaculate, 
as are the anal and pelvic fins, which are very pale yellow or olive. 
The  pectoral fin is faintly washed with pinkish olive in adults of both 
sexes, but is pale yellow in juveniles. The  caudal fin is pinkish olive 
except that near the ~nitldle the rays are (lark-edged for most of their 
length. Unlike Afoxo.rtorrza ce~-c)i77zrn7,, which also has black tlistally on 
the anterior dorsal rays, the caudal lobes arc not black-til~ped. In 
contrast to the other species of Thobzr~'~zin,  in which the ~~er i toneum 
is black, M. nt~. i j ) i? l?ze has a silvery peritoneunl that is flecked with a 
Sew melanophores. T h e  intestine is long, consisting of an S-shaped 
loop, which cxtentls throughout most o l  the length of the coelom, antl 
one or two additional anterior coils. 

Meristic data on fin rays and scale rows were taken on 40 specimens, 
as lollows (counts for the holotype are indicated by asterisks; Frequen- 
cies of counts are given in parentheses): principal dorsal rays, 9 (one 
specinien), 10X (38); principal anal rays, 7% (38), 8 (1); principal caudal 
rays (I~ranched rays plus two), 17 (I), 18" (37); pectoral rays, 14-l4 (3), 
14-15 or 15-14 (4), 15-15" (IS), 15-16 or 16-15 (lo), 16-16 (5); pelvic 
rays, 8-8 (5), 8-9 or 9-8 (8), 9-9" (27); predorsal scale rows, 16 (2), 
17 (15), 18" (1 7), 19 (5), 21 (1); scale rows from dorsal-fin origin to (but 
excl~~cling) lateral line, (i (17), '7" (23); scale rows Sronl anal-fin origin 
to lateral line, 6 (26), 7" (14.); lateral-line scales to base ol caudal, 46 
(lo), 47 ( l l ) ,  48" (14), 49 (2), 50 (1); body-circumference scale rows 
(a) above lateral lines, 12 (7), lSX (31), 14 (2); (b) below lateral lines, 
15 (I) ,  1G (9), 17 (15), 18 (a), 19% (5), 20 (2), and (c) total, 29 (I), 30 
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TABLE I1 

CO&~PARISOS OF THREE SPECIES OF THE SUBGE\US Thoburnia 

Character 1 Moxostoma atripinne I Moxostoma rt~othoecum 1 ~\lowostor?za ha?rziltol~i 

Dorsal fin . . . . . . . . . . . . . . . . . .  
Dark stripes on body . . . . . . .  

Peritoneum . . . . . . . . . . . . . . . .  
Melanophores on lower part 

of cheek . . . . . . . . . . . . . . . . .  
Over-all width of lips in head 

length . . . . . . . . . . . . . . . . . . .  
Distance from tip of snout to 

posterior border of lower 
lip in head length . . . . . . . .  

Plicae of upper lip . . . . . . . . .  

Form of lower lip . . . . . . . . . .  

Surface of lower l ip . . . . . . . .  

Caudal peduncle length in 
standard length . . . . . . . . . .  

Pectoral fin length in pector- 
al-pelvic distance . . . . . . . . .  

With large black blotch 
Pronounced on sides and 

dorsum 
Silvery 

Ferv or none 

More unifornl and regular, few 
with cross furrows 

Posterior border truncate; lip 
little produced posteriorly 

Anterior half plicate; posterior 
half with few cross furrows 
that divide the plicae most- 
ly into short ridges, with few 
that are oval or circular 

Immaculate 
Faint on sides, ~tsually invisible 

on dorsuni 
Black 

Sumerous, small 

Quite unif0r.m and 1-egular, Te~v 
wit11 cross furro~vs 

Posterior hordcr almost trun- 
cate or halves of lip some- 
what convex \\-ith shallow 
median notch; lip moderate- 
ly ~jroduced postel-iorly 

i\nterior half plicate; posterior 
half with many cross £111-rows 
that divide the plicae into 
short ridges which are most- 
Iv oval or subcircr~lar near 
distal margin 

Immaculate 
l'i'cak on sides, faint on dorsum 

Black 

Kunleious, small 

2.2 to 2.4* 

Less uniform in length, cross 
FU ~IOI\-S common 

H a l ~ c s  of lower lip each con- 
vex behind to form deep 
median notch; lip notably 
produced posteriol-ly 

Anterior third largely plicate; 
mitldle third I\-it11 c~.oss lur - 
I-OT\-S lorming short I-idges 
and 01 als; posterior t l~irt l  
mostly ~t - i th  circular papillae 

* Data from Raney and Lachner, 1946 
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( 3 ) ,  31 (X) ,  32 (IS), 93 (8), 3-1" (4) 35 (3); caudal-petluncle scale rows, 
7-2-6 -- 15 ( 1 ), 7-2-7 = 16" (8')). 

Ratliograplis were taken oE the lateral aspect oC 1.1 s~~ecimens of 
i \doxosto?i~n o / ~ . i j ~ i ~ ~ i e  ( U M M Z  165331, 165370, and 369506). Including 
the 4 vcrtebrac in tllc llreberian complex and the ~ l~os ty la r  vertel~ra, 
total vcrte1)r:tl counts are as lollows: 43 (2),  44 (11, inclutling the holo- 
type), 311d 45 ( 1 ) .  111 a(1clition to the \~ertebrae of the MTeberian c o w  
plex, there are I < )  to 21 (usually 20) pret.aud;ll vertebrae, ancl I9 to 2 1 
(t~sually 19 or 20) cautlal vertebrae. There arc 16 or 17 pairs of ribs 
hegilining on [lie vertebra behind the T\.'ebei-ian complex; tlle first 10 
pairs arc long, after ~vIiic.11 the ribs I~ecolnc progressively weaker and 
shor~er.  No epineurals or el~ipleitrals are e\,itlent on the X-ray plates. 

In Aloxoston~(r  ( i / t . i / ~ i ~ i v ~  thc pset~clobranchi~~m is moderately well 
tlevelopetl ant1 exposetl. 'I'he gillrakers 011 the first arch number 17 or 
18: the lower three or J'our arc nlorc or lcss rudimentary. The  upper- 
niost rakers are short tllougli ~vell tle\,elol)ecl, the ones in the upper- 
midtllc part ol the arch arc longesl and arc ratllcr slender and pointed 
(listally, and those o n  the lower part become progressively shorter aild 
thicker and have blunt tips. 'I'he scnlicircular pllaryngeal arch is 
rather heavy, even in the dorsal part, and has about 40 compressed 
teeth of which llle lo~vermost are the largest. 

'T'he pleural ribs (Nelson, 1948) are short, broad, bluntly rounded 
distally, and are deHectet1 do~vnward and backward (at an angle o l  
aljout 45O with tllc body axis) as well as diverging outward. The  
esophageal supports, ~vliich arc long and slightly compressed and 
pointed clis~ally, are parallel with one another and project backward 
and downwartl. The  second-tliirtl intervertebral space is patent. The  
space between the unitecl secontl and fourth pleural ribs is broadly 
elliptical and ol~clls laterally. The  neural complex is much reduced in 
height and the crest is low. 

As is true in inany species of the genus (Kobins and Raney, 1956), 
the tripus of 1lloxosto?17n otr-iFin17e (Fig. 3A, B )  displays diagnostic 
Eeatures.l Thc  fulcrum, which lies sonlewhat nearer the anterior than 
the posterior process, rises with a slight forward tilt ancl crosses the 
axis of tlle tripus at a right angle. The  lower edge is straight and the 
anterior process rises rather steeply. The  tip of the posterior process is 
scarcely upturned; anteriorly it rises in a strongly concave arc to a 

' Robins and Railey (1'356: 52, P1. 1) indicated that their drawings are of the 
right tripus. A check with both authors confirms that this is in error; the left tripus 
is sholcm in lateral and dorsal vie~t~s, as in my Figure 3. The error carries over into 
Lhe text descriptions. 



1 1  Keeoe M. I ln i l cy  O r r .  F'ni~ets 

well-defined sho~ilder just belii~ltl the fulcrun~. 7'he tlorsal surface of 
the anterior shell is notably concave, wit11 two deep fossae. T h e  shelf 
rises steeply towartl its mesial edge, which is broaclly convex. Laterally 
the shelf rises less; anteriorly the edge is parallel with the axis of the 
tripus, but posteriorly it flares laterally toward the base of the fulcruln 
and the external border is strongly concave. T h e  greatest width of the 
shell exceeds that of the fulcrum ant1 is containetl about 3.5 times in 

E 0 1 2 3  u 
MM. 

FIG. 3. Forni of lett tripus in sr~l)gcnus T / I ~ / ~ I I ) . ? I ~ ( I  (anterior is to the left). 
Ideft colamt~, latel-al view; right coli~mn, dorsal view. A-B.-A.loxoslo?rza atripinne, 
UMMZ 169505, 126 mm. slandard length. G-1).-Moxoslon~n rhothoecum, IJMMZ 
171376, 126 tntn. long; Looney Creek, notetor~rt Co., Va. E-F.-ll.foxostonza hanziltot~i, 
IJMMZ 171388, 150 intn. long; Roanoke River, Montgomery or Roanoke Go., Va. 

the length oE the tripus. Laterally the tripus is roughened by thick- 
ened struts of bone that support the anterior shelf. T h e  mesial face 
of the tripus is snlooth, the structural strengthening for this side of 
the shelf being provided by the walls of the fossae in the shelf. T h e  
fulcrum has a single, wide, transverse articular surface that has a 
shallow fossa. 



N O .  59:) Ncw Cntostorrzid Fish, M o x o s t o t ~ ~ n  nl?i[)i17ne 15 

111 Moxostoma rl7,othoeczlnz and M .  lzarniltoni (Fig. SC-I;) the tripus 
is similar to that of A[. nt7-ii1i?lne, but the dorsal edge o l  the posterior 
process is more shallowly concave, there is no well developed shoulder, 
and the anterior shell is almost flat, is narrow, and flares but little 
posteriorly. T h e  mesial edge o l  the shelf rises dorsally and is gently 
convex. The  lateral edge is concave but is not elevated; the shelf tips 
abruptly tlownward and outward in hnnziltoni, but is nearly horizon- 
tal in 7.hothoerllnz. T h e  anterior shelf is exceedecl by the width of the 
fulcrum, which is less than one-fourth the length of the tripus. The  
lateral Sace is less nlarkedly sculptured than in 114. atl-ipinne. 

Nuptial tubercles (pearl organs) in Aloxoslornn ntl-ipinne are rather 
generally distributed, but only on the anal ant1 caudal fins are they 
notably enlarged. Since milt was flowing lrom several specimens 
(UMMZ 154643 ant1 165331) at the time of capture, the tubercles are 
presumetl to bc at f11ll tlevcloptnent. Each anal ray has a single file of 
large tubercles: these exlend out about halfway on the anterior rays, 
nearly to the distal n~argin posteriorly, and become progressively 
larger outward, where they reach maximum size. The  caudal rays each 
have single rows of tubercles basally, but in the distal half of the fin 
the series branch as (lo the lepidotrichia into 2, 3, or 4 series. The  
tubercles become gratlually larger lrom the upper to the lower caudal 
rays; those of the two lowern~ost rays and the lower procurrent ray 
arc considerably enlarged, but are slnallei- than are the largest of the 
anal fin. There are no pearl organs on the dorsal fin and only tiny 
tubercles on the ventral surface of the pectoral fin. On the dorsal 
surface of the paired fins and the ventral face of the pelvics, the rays 
bear simple or branched series o f  small, weakly developed pearl organs. 
On  the head (Pl. 11) and most of the body there are minute, scattered 
tubercles; only on the urosome, where they form arcs on the posterior 
scale borders, are they readily visible macroscopically. 

A female (UMMZ 165331, 128 mrn. in standard length) taken from 
a spawning aggregation, is weakly tuberculate. Minute tubercles are 
present on the sides of the snout and top of the head to the occiput, 
along scale margins on the urosome, and somewhat larger tubercles 
line the anal rays. The  other fins and lnost of the body scales are 
devoid of tubercles. 

ETYM~I,oGY.-? '~~ nanie ntt.ipi~z~ze (derived fro111 ~ t e t . ,  black, pinnn, 
fin, and -e, the neuter of the adjectival suffix -is) refers to the distinctive 
dark blotch on the dorsal fin that sets this species apart from other 
forms of the subgenus Tlzobur-nin. 
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C : O ~ ~ I I ~ A K ~ S O K S . - ' ~ ' ~ ~  moat ob\.io~is tlistinguishing cll;~racters 01 i\lo.~- 

O S ~ O U I ( I  n t r i p in i~e  ;ire contrastetl wit11 those of the 1)reviously known 
spec.ies of Thob~~l-11in in 'l'able 11. 'Ilie especially sharp differe~~ces in 
pign~entation of the dorsal [in, body, ant1 peritoneum permit instant 
separation ol  the new sl~ecies Iroln the others. Equally t1istincti1.e arc 
the small n ~ o u t h  ant1 lips antl the form ant1 sc.t~lpture of the lo~ver lip 
(con~pare I'li~te 11 ~vi th  lianey antl Lacl~ner,  1!)4(i: PI. I). 111 tllc dc- 
1)ressed heatl, s ~ l ~ a l l  eye, and I;~rge pector;~l fin, the t ~ v o  easter~l species 
contrast with ( r ~ ~ . i p i n r l ~ ,  but tlif-fer little between themsel\~cs. Such 
ch;irac.ters are a t laptat io~~s to life ill s~viCt water, its the large mouth 
ant1 esl);i~isive lips arc presun~etl to be. 7'he structural separation be- 
ilveci1 i\l. n/ril,iilnc: ;\lit1 AT. vl~otlrorrri~tr is, 011 tlic ~vholc,  notably 
greater t11a11 that I~etween PI. ~ . ~ I O ~ / I O C C I I I ~ ~  and /\.I. I ~ ~ i t l i l f o ~ i i ,  ant1 thc 
genetic :tlli;~nce of' tlie latter two is assliredly the closer. 

GROWTH h l h ~ ~ ~ l ~ r ~ . - L i k e  otllel- I'orms of the 511bgenus, M a x -  
o.slo?tln / r t r i / ) in~ le  is ;I sni;~ll species. I ' he  largest spei.iuien, iI female at 
the I~eginning ol' its l'ourtli sunllrler, is 128 mm. ill stantlartl length 
(5.9 inches i r ~  total length). ?'he slnallest atl~ilt ,  a breeding male, is 
72 mni. in stantlard length (3.5 inches in total length). Of 40 speci- 
nleus, 31 hvere collectetl in Al)ril or early May and nine were taken 
on rlugust !I. All could be agetl readily 11y scale ex;imination. Spring- 
c:il~ght fish all have a marginal ; cnnul~~s  and show no new groartli. 'The 
A u g ~ ~ s t  fish all have three a n ~ ~ u l i  with good growth lor the l'ourth 
summer, but it is unlikely that gro~vlh for the year T\~;IS con~plete. T h e  
tlata on age, length, arid nlatui-ity arc given in 7'al)le 111. Al tho~~gl i  
the specimens are few, it is proljable that none mature as yearlings, 
that malcs arc ~isually but not invariably lnatlirc when two years old, 
and that all fish are mature at three years of age. T h e  single two-year 
old female is 21 juvenile, but more specimens are neeclctl to determine 
whether this is typical. T h e  scanty tlata suggest that females grow 
soniewhat fastel- antl probably reach a greater niasirnu~n size than 
tlo tlie males. 

K ~ l ' K o ~ u c n o ~ . - T h r e e  collectio~ls of l ~ o x o s / o ? l l o  n/l-ifli11?7c coll- 
tained fish in breeding condition, with the sex products flowing freely 
when the fish were handled. They were taken in  the period April 6 
to 10, at  water temperatures of 54" to 65" F. One night collectio~l and 
one daytinie collection each contained single adillt niales taken on riffle 
areas only a few inches deep over gravel, rubble, and bedrock. '4 
spawning aggregation consisting ol' six males and one female was 
captured in night seining in the East Fork of the Barren River. T h e  
water Tvas swict, about 3 inches deep, and all fish were concentrated 
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in a snl;lll area. Repeated seining elsewhere on the same ant1 adjacent 
rilllcs took no adtlitional spcciinens. 

HA~ll.r\~.-Witll the exception of Pallen 'Timber Creek, where a 
spcciniell was taken in nrurky water sllortly after a heavy shower, the 
collection stations were notable for their clarity. All had alternating 
pools and rilllcs, a botto111 coiril~osetl largely of gravel and rubble with 
some exl)osctl linlcstone I)etlroc.k (~nostly bedrock at the type locality), 

Age 
(;l.oll[) 

;~nt l  all were rather sln:~ll or modcra~e-sized creeks ranging in width 
l'rom a b o u ~  12 to ( iO lcet. Thesc streams hat1 a scanty alg,~l flora ;inti 
few backwater areas. 

l<~~c;e.-All  record s~ations (Map 1)  lie in the upland, lieadwater 
;(reas of tlic Bar]-cn liivcr near the ICcntucky-l'cr~ilessee boundary. 
liecellt surveys contluctetl by 111.. Willia~rr M. Clay, University of 
Louisville ant1 tllc Museum ol' Zoology, include inany fish collections 
honl lower elevations i l l  tlie lktrren systeln ant1 througl~out tlle uppel. 
I~asill of the Green liii,cr to thc 11ortl1 alltl ~iorthcast. l'liese, like others 
Irom tlie region, l':~iled to take ~l/ lo.ro.slon~n nt?.ipin?~e, ~vllich is there- 
lore intcrprctetl :ts ;I spet ics 01' sl~:~rl)ly cii.c~1rnscril)et1 clisti-ibution. 
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Many persons have contl.ib~rtetl to the presentatioll ol this ~iovelty. 
For their companiousl~il) illl(1 assistance I aln indebted to my field 
;~ssociates, whose n;rnles appe;ir in the listing ol' nlaterial collected. 
MI.. Glenn Gentry, 'I'en~~esscc I>el);~rtn~ent of C;onservalion, apl11-isetl 
me of the occt11-rence ol this spec.ies in Tennessee streams alter I Ilad 
searched in vain to atlil to the first intlivitlual taken ill I<elltucky. 
Mr. Jolt~l Williant H;tt-tly, University ol' Kansas, o1)tailletl two speci- 
Inens of A.loxoslo?t~cr o/t-ipi?r?ro i111t1 I-ccogliizetl it as a I I ~ W  species. E-Ie 
generously del'erretl p u l ~ l i c ; ~ t i o ~ ~  wl~en Ile learrietl of the adva~lcetl 
1x-ep;tration of this ~ l l a t ~ t ~ s c r i l ~ ~ .  I wish to tlt;~nk MLISCLI I~  of Zoology 
associates Mrs. Elizal)etll M .  Al~lllot~y, who l)rel~al.etl the lrlap ant1 text 
Gg~tres, and Williall~ I,. Ilrr~tlori, ~vllo is resl~ollsible 1'01. I'late I. This 
study was ;~ssisted by a ~ I . ; I I I ~  fro111 tlte Horace El.  K;tc.kllatn School o f  
Graduate St~~tl ies  ol' l'lle University oC Michigall. 

For two decades (19"-1947) C;rac.e Eager servetl as staff artist o f  the 
Museurn o l  Zoology, a period t l ~ ~ r i ~ i g  which she prod~~cecl charcoal- 
pencil tlrawings of ~uisurl);~ssed quality covering a broad range of 
zoological subjects. Alllong the more ilnportallt of these are the many 
illustrations of fishes ~~ub l i s l~e t l  largely by Carl 1,. Hubbs ant1 his 
associates. A list o l  the p~rl~lishetl p2tpers illustr;itetl by her appears in 
the Report  of the  1)irertol. of the Mzrseztnz of Zoology for 194748  
(1948, Univ. Mich. Official Publ., 50 (46): 10-15). A number ol her 
finished drawings ol' fishes are yet ~~npublished.  IHer last creative work, 
conlpleted but unsignetl at the t i~ne  of her dcatll, appears liere as 
Plate 11. I an1 tleeply grateful for the ~~rivilege ol' Ilavi~ig know11 and 
worked with Miss Eager. 

H u ~ n s ,  CAKI. I,. 
1950 Matel-ials Tor a R e v i s i o ~ ~  o f  the C:;~tostomitl Fisl~es 01' Eastern Norrh Amer- 

ica. Misc, I'uhl. Mus. Zool. litriv. Mic:h., 20: 1-37, frot~tis. 
NI?I.SON, EDWARD Rf. 

1948 'I'lrc (:ompal-;t~ivr i\lol.plrology of [Ire \Vcl~erian Al11,aratus of tire ( : ;~~osto-  
~nidne  ant1 its Sig~rific.n~~c.c i l l  S)sret~~alic.;. Jour.  hTot.pI~.. 83 (2): 225-51, 
1'1s. 1-3, 1;ig.s. 1-3. 

1949 ?I'lre Operculnr Se~. ies  o f  [Ire (:;~rosto~rridne. 16itl.. 85 (3): 559-($7, Figs. 1-2. 
KANEY, EDIVAKI) C..,  i~tlcl I<KNI:;.T ;\. I . . \CIINEK 

1'346 T/l~~~il l ' t l i ( l  /1(1111i/lor1i, i t  New Suckel Iroltl tlre l i l>lxr 1io;lnokc River 
S y s ~ e n ~  of  \'irginia. Copei;~ ( I ) :  21 8-2(i, 1'1. 1 .  RI:tl-, 1 .  
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ROBINS, C. RICHARD, and EDWARD C. R A N E Y  
1956 Studies of the Ca~ostornitl Fishes of tlie Genus i\.loxostott~c~, \vith Descrip- 

tions of T w o  New Species, Cornell IJniv. Agr. Exp. SLa., TvIem., 343: 1-56, 
Pls. 1-5. 

TKAUTMAN, ~ $ I I . ' ~ O N  B. 
1957 T h e  Fishes of Ohio. Columl,us: Ohio State Urliv. I'ress. Pp .  i-sviii, 1483,  

Col. Pls. I-VII, Maps I-XI, 1-172, Figs. 1-11, 1-1'72. 
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