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INTRODUCTION AND ACKNOWLEDGMENTS 

FOR many years it has been evident that the southeastern states of the 
United States constitute one of the most fertile fields for ichthyological 
discoveries. In  each of the stream systems of that region the student 
of fishes may find new kinds, or new facts regarding the status, distribu- 
tion, and life ways of forms already described. This is particularly 
true of the smaller fishes, including the almost endless array of shiners 
comprising the genus Nol7opis. In addition to the present paper dcal- 
ing with the dusky shiner, Notropir cummingsae Myers, 3 reports on 
the southeastern species ol Notropis have been prepared reccntly 
(Hubbs, 1941; Hubbs and Raney, 1947, 1948). 

We wish to acknowledge especially the assistance of Rceve M. Bailey, 
curalor ol fishes, Museum of Zoology, Univcrsity of Michigan, who 
made available thc specimens unclcr his care, some of which he and 
Marian K. Bailcy had collected. E-Ie also provided certain fin ray 
counts and performed other services. Specimens of critical value wcrc 
kindly furnishcd by Leonard P. Schultz, curator of fishes, United 
State5 National Museum, E. Milton Burton of the Charleston Museum, 
I;. E. Guyton of the University of Alabama, Elmer E. Brown of David- 
son Collegc, Harry W. Freeman o l  the University of South Carolina 
(now at Stanford University), and Donald J. Ameel, now of Kansas 
State College. Other collections were made by Edwin P. Creaser and 
Herbert R. Bccker, 0. K. Fletcher, Jr. and W. H. Fletcher, William 

* Contribu~ions from the Scripps Institution OF Oceanography, New Series, No. 542, 
from thc Museum of Zoology of the University of Michigan, and from the Depart- 
ment of Conservation of Cornell University 
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M. McLane and Gil Nelson, 0. C. Van Hyning, and C. R. Aschemeir. 
To all of these collectors we express our gratitude. For aid in proces- 
sing data we again owe thanks to Laura C. Hubbs. 

The  field work of the junior author was supported by grants from 
the Trustee-Faculty Research Committee, Cornell University. He was 
ably assisted at various times in the field by the following graduate 
stutlents from Cornell: Richard H. Backus, Howard E. Evans, Warren 
J. Houck, L. James Kezer, Ernest A. Lachner, Roman A. Pfeiffer, C. 
Richard Robins, Robert M. Roecker, Robert D. Ross, and Royal 11. 
Suttkus. Suttkus has further assisted by adding much material from 
new regions on three collecting trips which he led. During the sumrner 
ol 1948 he was assisted by Merlin Suttkus; in June, 1949, by Charles 
1;. Cole and Robert H. Gibbs, Jr.; and in December, 1949, and Jan- 
uary, 1950, by Charles F. Cole, Roland L. Wigley, and Ralph W. 
Yerger. Edward E. Hueske made collections in the summer of 1946. 

GENI.:RAI; DISTRIBUTION 

In its various local forms Nolropis  cumnzingsae ranges Irom the 
Neuse River system in east-central North Carolina through the Cape 
Fear, Waccamaw, Peeclee, Black, Santee, Edisto, Combahee, Savannah, 
Ogeechee, and Altamaha drainage basins of the Carolinas and eastern 
Georgia to the St. Johns River system in northeastern Florida and to 
the St. Marks, Ochlockonee, and Apalachicola River systems in western 
ITlorida, southwestern Georgia, and southeastern Alabama (Map 1). 
Like some other species it seems to avoid inost of the Florida peninsula. 
Except in the Santee River system, where its upland subspecies, N. c. 
collis, ranges across the Piedmont into the Mountains, it is essentially 
a fish of the Coastal Plain (including the relatively low l'ifton Up- 
lancl), only rarely, locally, and to a limited distance passing above the 
Fall Line (Map 1). 'The habitats where the lowland subspecies has 
becn taken 6 or 7 tiines just above the Fall Line, as mapped, are in no 
way unusual for this form. As a rule, the species inhabits more low- 
land waters in the north than in the south, much as do many other 
fishes, including, among Atlantic Coast species, the recently described 
darter, Hadropterus no togrammus  (Raney and Hubbs, 1948: 21). The  
upland subspecies of N. cummingsae,  however, occurs near the middle 
of the range of the species and the area of intergraclation between the 
two subspecies appears to disrupt the range of the typical race of N. c. 
cunzming.rae. 

Because of its habitat on the Coastal Plain, N. cumming:sae has a 
distribution that usually complelnents that of the essentially I'iedmont 
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Map 1. Record stations for Nol~opis  cu?nmi?lgsae and distribution of the sub- 
species, intergrades, and races. 

All' records are original escept that for  he type locality of N. c. cu1111ni11gsae 
and all are based on specimens examined. The  type localities of the sul~species 
arc indicated by ringed dots. T h e  heavy line approxim;~tcs the Fall Line (note 
that only G or 7 records of N. c. cumnzingsae lie slightly above the Fall Line). The  
hachured lines bound the northeastern and south~vestern kno~vn limits of the 
range of N. c. czc~n?niizgsae and enclose the inferred ranges of the intergrades and 
of N ,  c, collis. The  races are only provisionally recognized. The  figu1.e is based 
on a section of an outline drainage map of the United States prepared by Walter 
Johnson and others under the direction ol  thc senior author, as a modification of 
the Unitetl States Geological Survey base map, and prilitetl for the L'niversit! 
of Michigan Museum of Zoology in July, 1940. Final drafting ot this figure was b) 
Norman J .  Wilimovsky, rvith additions by \Villiam L. Cristanelli. Donald B. Sayner, 
; ~ n d  Tt'illiarn L. Brudon. The  trivial name has noxv I~een emended to c i~~n~?~ ingsue .  
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species, N. altipinnis. In 2 regions, however, the species occur to- 
gether. In  the Neuse liiver systein, where N.  al1ipinni.r occupies a 
Coastal Plain habitat, the local subspecies, iV. a. neusensis, lives with 
N.  c. czinznzingsae. In the uppcr part of the Santee liiver systein, where 
N.  cr~stzsningsae takes to the hills, its upland form, N. c. collis, occurs 
with N .  altipinnis wrighti. In both areas of cohabitation the represen- 
tatives of the 2 species look surprisingly alike, so much so that sonic 

degree of introgressive hybridization (Anderson, 1949) is suggested, 
tllougll no cvidcnce was found of hybridization or intergradation a[ 
the present time. The  similarity, however, may merely reflect like 
responses to the same environment. 

SUBSPECIATIONAL PATTERN 

Like a nuinber of other southeastern fresh-water fishes, including 
No/,ropis altipinnis (Ilubbs and Kaney, 1918), N.  cunzmingsne is clivis- 
ible into subspecies. The  pattern of subspeciation, however, contrast:; 
with that of N.  altipinnis. In llarinony with their upland habitats, 
tile local forms of' nliipinnis are slrcam-system isolates, whereas in c117n- 

mingsae the sllarpest segregation is altitutlinal. In altipinnis the sub- 
spccific intergradation involves characters only, for no interbreeding 
is possible; subspecies status is justified by the inference that diHere1.1- 
tiation has not become complcte. Within cummingsae, in contrast, 
a real intergradation takes place in the lower elevations of the Santce 
River system, to which thc upland subspecies and the intergrades seem 
to be confined. Therc is evidence of soine altitudinal variation also 
within the Apalachicola liiver system, but this differentiation is now 
interpreted as being below the subspecies level. 

l 'he  contrast between cz~nzmingsne and altipinszis in respect to gco- 
graphical variation does not appear to be complete, however, for therc 
arc indications of at least racial differentiation betwcen thc popula- 
tions of certain groups of stream systems. Thus, the series from the 
Neuse to the Combahee, those ol the Savannah, the Ogeechee, and the 
Altamaha, those from peninsular Florida, and the 2 types froin the 
westcrn limits of the species all show average differences that appear 
more or less definitely to indicate distinct raciation (pp. 12-16). 

The  pattern of the subspecies now recognized in Notropis cum- 
mingsae very strikingly parallels the probably subspecific differen- 
tiation in Haclropterus nolog-rammz~s, a percid fish occurring larther 
north along the Atlantic Coast (Raney and Hubbs, 1948: 20-26, Map 
1). Each species has a wide-ranging coastal form, with an upland 
representative in a single inajor stream system. In both species the 
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character gradient is in the expected direction. In  the darter ( H .  
notogl-nnzmus) the upland form, as would be expected in a fish of 
cool swift waters, has an increased number of scales and rays in the 
vercical fins. In the shiner the number of anal rays decreascs in the 
u ~ l a n d  forms following a variational pattern that is exhibited by a 
number o l  American cyprinids, notably Richnrdsonius and Noten7i- 
gonzrs (Hubbs, 1926: 67; Schultz, 1927). 

LOWLAND DUSKY SHINER 

Notropis  cummings~sne cummingsne Myers 
(Pl. I ,  Figs. 1-2; Map 1) 

Notrof?is cummingsi.-Myers, 1925: 1 4 ,  Fig. 1 (original description; habitat; assc- 
ciales). Fowler, 1945: 114 (pat-atype comparcd will1 N. hypscloplei~tsj. Hnbbs 
and Raney, 1948: 7-9 (close rcseml)la~~ce to the Nense subspecies of N. alti- 
l~iiznis; Coastal Plain in Ncllse River system). 

Cyf)rinella czrn~?ningsi.-Jordan, 1929: 80-82 (compiled). 

Hybopsis ctcr7i~miizgi.-Jorda11, Evermann, and Clark, 1930: 133. Schrcnkeisen, 
1938: 138 (compiled). 

As indicated in the preceding synonymy, N. c. curnmingsae has been 
known only from Myers' description of- the type specimens Cro~n Burnt 
Mill Creek, Wilmington, North Carolina; from a brief statenlent by 
us, anticipating a conclusion elaborated below; and lrom some re- 
marks by Fowler, based on a paratype. The  other references have been 
in check lists and manuals, In which the species has been referred to 
genera into which some recent authors have uncritically divided 
Notropzs. This disruption of the genus does not appear to be wise or 
justified, at  least until the whole group has been more thoroughly 
stutlictl and revised. 

The  trivial name is emended to cummingsae to conform with a 
recent ruling of the International Commission on Zoological Noinen- 
claturc (Bul l .  Zool. Nomen. ,  4:  68 ,  206-7). Myers definitely indicated 
that the species was "named for Mrs. J. H. Cummings." 

Malerial and Range  

We can now show that N. c. cz~n7,rn,ingsne has an extensive range in 
the Austroriparian region. A total of 3,150 specimens from 93 locali- 
ties was examined. 

List of N e w  Material of Notl-opis cummingsae cummingsne 

The  new material of N .  c. curnrningsne includes all chat is known 
except for the single type lot, which has also been examined. Most 
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of the specimens are deposited in the University o l  Michigan Museum 
ol' Zoology and in the Cornell University collections. Others are in 
11lc United States National Museum, Charleston Museum, and Uni- 
\rcrsity of Florida. We have examined all inaterial listed. The  loca- 
tions are all plotted on Map l .  In parentheses are indicated the 
r~ l~mbcr  oS specimens and the range o l  standard lengths in millimeters. 
In addition to standard compass directions, with the Sollowing "ol" 
tlclc~ctl, tllese abbreviations are used: Br. = branch, Co. = county, 
(:r. = creek, L. = lake, mi. = mile or miles, K. - river, trib. = tribu- 
tary (ol). 

lVc7r.se River Syslcm, A'o1-/1t Cnro1itln.-Wake Co.: l3ullalo Cr., 0.5 mi. TV. Wcndcll 
( 1 ,  38). Waync Co.: Tl'alnut Cr., 7 mi. WNIY. La GI-ange (6, 3811);  Brooks S~vamp, 
3 5  mi. N.  hft. Olive (G5, 22-51); Wahrltrta S~vamp, 1 mi. N. 1'il;evillc (70, 30-54). 
Ixnoir  Co.: Falling Cr., G mi. W. Kinston (1, 34); headxvaters, Trcnt  R., 1 mi. S. 
Deep R~un  (16, 30-54). Cravcn Co.: trills. Trcnt R., 4.5 and 7 mi. WSW. New Bern 
(25, 34-45). Wilson Co.: Black Cr., 9 mi. N. Frcmont (35, 30-54). 

Cnpo Fear Rhwr Sysleln, Norlh Coro1inn.-Sa~ripsorr Co.: trih. Great Collarie R., 
4 ~ n i .  S. Newton Grove (60, 35-53). Duplitl Co.: trill. Northeast Cape Fear R., 1 
mi. N. I<ctintlsvillc (3, 31-35). Cumt)e~~larrd Co.: (rib. South R., 1 mi. S. Stedman 
(10, 28-42); Lrih. 1,ittle Rockfish Cr., 9 mi. TI'. F;~yctteville at State Fish Hatchery 
(3, 17-39). Bladen Co.: Hamrnorld Cr., trib. Capc Fear R., 1 mi. S. Elizabethtowt~ 
((Xi, 18-51). I-Iokc Co.: trihs. Rockfish Cr., 4.8 mi. NE. RacCord (5, 2 5 1 2 ) ,  and  G 
mi. W. Hope Mills (5, 45-51). I-Inrnett Co.: Sttlar~s Cr., 2 mi. TV. Erwin (12, 2244).  

Tl~ncct~t~ac~w Ri71cr Syslem, N o ~ t h  Cnroli71n.-Colutnbns Co.: trib. White Marsh, 
4 ~ n i .  SW. Clarkton (3, 41-42). 

Peetlee Iii.uer Sysletz, Norllz Ceroliiln rrntl So~r th  Cnro1inn.-Moore Co., N. C.: 
Lrib. outlet of Abcrdccn L., 0.2 mi. S. Abcrdeen (98, 25-55). Richmond Co., N. C.: 
Rlark Gr. at Evers Mills f2, 414-1). Scotland Co., N. C.: Drowning Cr., 11 mi. NE. 
12n~~1.inljurg (2, 4G-47). Robeson C;o, N. C.: Bcar Cr., 10 mi. W. Lumhcrton (4, 
'10-49). Florence Co., S. C.: Midtlle S\v;~mp, 3 mi. S. Florence (IS, 33-38); Sparrow 
S\\7a~nl), I mi. W. l'imtnonsville (87, 26-50); trill. Jelfreys Cr.. G mi. STY. Florence 
(16, 24-5.1); Jell'rcys Cr., 4 mi. W. Flol.cncc (34, 22-14). Ches(crfield Co., S. C.: trib. 
I'cedcc R., 2 mi. NW. Society Hill (96, 22-50). D;~rlinjiton Co., S. C.: trills. Peedoe 
1:. a t  Socicly I-lill (57, 28-46) and 11 mi. SW. Society Hill (3, 25-42); trib. Black 
Cr., G mi. NW. Darlingto11 (7, 3118).  Dillon Go., S. C.: Catfish Cr., 1 mi. SW. 
I.;rLta (125, 29-56). Marll~oro Co., S. C.: Beaver Dam Cr., 1.2 mi. NE. McColl (85, 
21-60); Whites Cr., 5 5  tni. N. Cherow (1, 50); Crookcd Cr., G mi. NW. Bennetts- 
ville (2.1, 36-50). 

Blncl~ River Syslc,na, So~ilh Cnl-o1iim.-Sumtcr Co.: 4 mi. W. Sumtcr (1,  42); trill. 
I'ocotalixo I<., 1 mi. W. Sunlter (33, 3849) .  Sn~ntcr-L.cc Co. line: Black R.,  1 mi. 
N. Maycsvillc (27, 29-42). Lee Co.: trib. Black R., 11.3 mi. SW. Bishopville (7, 
35-10). C:larendon Co.: t r i l x  I'ocotaligo R.  near Alcohe (1, 3 M 0 )  and a t  Ivlan- 
ning (2, 38-45); trib. Black R., 2.2 mi. S. l'axville (26, 1745).  

Edisto River System, S o ~ ~ t h  Cnro1ino.-Collcton Co.: near Edisto R.  a t  Weeks 
(Catradys) (15, 3743). Orangel~urg Co.: Goodland Cr., trih. South Edisto R. near 
Springficltl (22, 27-51); tribs. Edisto R.  a t  Branchville (58, 2549)  and 10.3 mi. STY. 
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Orangeburg (59, 18-57); tribs. Four-Hole Sn7amp, 5.6 mi. S. Santee (2, 34-40) and 
8 mi. S. Santee (35, 2343).  Aiken Co.: Sha~vs Cr., 4 mi. N. Aiken (18, 30-55). 

Con~bahee River System, South Carolina.-Allendale Co.: trib. Jackson Br., 1.8 
mi. S. Sycamore (242, 2248) ;  trib. Salkehatchie R., 3.4 mi. S. Ulmers (78, 26-52). 
Barnwell-Bamberg Co. line: trib. Salkehatchie R., 2.6 rni. TY. Olar (137, 1546).  
Bamberg Co.: trib. Salkehatchie R., 2 mi. S. Olar (138, 19-35). 

Sava~znalz River Systenz, South Carolina a i d  Georgia.-Allendale Co., S. C.: 
tribs. Lower Three Run, 3.6 mi. NW. Appleton (57, 26-43) and 4 mi. NW. Martin 
(137, 29-48). Richmond Co., Ga.: trib. McBean Cr., 15 mi. S. Augusta, 2 mi. SE. 
Hepsibah (18, 16-28); Rocky Cr. just below New Savannah Road, about 5 to 8 mi. 
S. Augusta (38, 2442);  drainage ditch, 4.5 mi. S. .4ugusta (27, 18-38); trib. Butler 
Cr., 1 mi. SW. Augusta city limits on U. S. Route 1 (137, 2613);  Boggy Gut Cr., 
9 mi. NE. Wrens (90, 2046);  Spirit Cr., 11 mi. STV. .Augusta (76, 25-37). Jefferson 
Co.,, Ga.: Brushy Cr., 1 mi. S. Wrens (3, 30-44). 

Ogeeclzee River Syslem, Georgia.-JeITerson Co.: Big Cr., 6 mi. S. Wrens (4, 
31-10). Burke Co.: Rocky Cr., 9.8 mi. E. Vidette (26, 18-38). Candler Co.: Fifteen 
Mile Cr., 3.5 mi. W. Pulaski (21, 19-32); Canoochee R., 5 mi. UT. Metter (2, 22- 
23). Bullock Co.: Lotts Cr., 7.4 mi. S. Statesboro (11, 22-32). FIancock Co.: trib. 
Ogeechee R.,  1.7 mi. E. Sparta (4, 3746). Evans Co.: trib. Canoochee R., 1 mi. 
NW. Claston (36, 19-33). Evans-Bryan Co. line: Canoochee R., 2.3 mi. TI'. Grovel 
(2, 27-31). 

Alta?nahn River System, Georgia.-Pulaski Co.: Town Cr., trib. Ocmulgee R.  at 
N, limils of ~awkinsv i l l e  (3, 17-32). Bleckley Co.: trib. Little Ocmulgee R ,  about 
3 mi. E. Cochran (1, 30). Laurens Co.: Rocky Cr., 2 mi. from Bleckley Co. line, 
near Dudley (17, 23-33); Hunger and Hardship Cr., 5 mi. STY. Dublin (20, 20-33). 
Emanuel Co.: Ohoopee R ,  about 15 mi. S. Swainsboro (1, 19); Little Ohoopee R., 
9.2 mi. tV .  S\vainsboro (2, 14-27). Greene Co.: Richland Cr., 1.5 mi. W. Greens- 
boro (29, 21-30). Toombs Co.: Swift Cr., 1.5 mi. N. 1,yons (6, 17-23); Rocky Cr., 
6 mi. SW. Lyons (6, 16-19); trib. Ohoopee R.,  3.1 mi. S. Lyons (17, 33-40). Telfair 
Co.: Little Ocmulgee R., 1.2 mi. N. McRae (6, 22-28). Tatnall Co.: Brazells Cr., 
2.3 mi. W. Reidsville (101, 3046). 

St. Johns River System, Northeastern Florida.-Marion Co.: Oklawaha R .  at  
Da~~enpor t  Landing, about 7 mi. from mouth (8, 19-26); trib. Oklawaha R., 1 mi. 
W. Orange Springs (6, 19-36). Clay Co.: C1:~rk Cr., 7.3 mi. K. Bostwick (1, 23). 

S1. Afartts River Systenz, Weste1.11 Florida.-TVakulla Co.: TYakulla R. near Wa- 
kulla Springs (4, 20-31). 

Oclzlocko~zee River Systenz, Southru~stern Georgia.-Grady Co.: trib. Ochlockonee 
R., 1.6 mi. E. Cairo (131, 19-39); Attapulgus Cr., 3. mi. E. Climax (9, 21-38). Col- 
quitt Co.: Bridge Cr., 4.1 mi. W. Furuton (1, 30). 

Apalachicola River Systeiiz, Lower Part, Florida.-Jackson Co.: Spring Cr.. 3 mi. 
SE. hlarianna (5, 23-35). 

Afialachicola River System (Chattahooclzse River Divisio~zj, Georgia and Alabama. 
-Harris Co., Ga: Standing Boy Cr., 2.5 mi. SW. Cntaula (2, 3.442). Russell Co., 
Ala.: Watoolee Cr., trib. Uchee Cr., S. Marvpn (1, 39); Brush Cr., trib. Uchee Cr., 
S. Marvyn (90, 24-43); Uchee Cr. at Marvyn (8, 2642). 
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Habitat  

This shiner inhabits various types of streams on the Coastal Plain. 
It  is not confined to swift unstained waters like those of Burnt Mill 
Creek where the types were secured (Myers, 1925: 3). Some specimens 
were seined over sand and gravel on rifflles, but most were secured over 
silt-covered detritus and sand in quiet waters or in schools below trail- 
ing aquatic weeds in moving water. The  color of water was noted as 
slightly brownish to almost black. Aquatic vegetation grew at some 
of the collecting stations. Like most other kinds of Notropis ,  N. c. 
cummingsae is gregarious. It  is often seen in schools of more than 
100 individuals. 

Relationships 

In the maze of species groups that constitute Notropis  the relation- 
ships of N .  cummingsae are not very obvious. In general appearance 
it simulates N. altipinnis, with which it is compared below, and other 
kinds having 2, 4-4, 2 teeth, but Myers gave the dental formula as 
1, 4-4, 1. For 57 specimens taken throughout its range we count 
(Ifrom left to right): 1, 4--4, 1 in 50; 0, 4-4, 1 in 3; 1, 4-4, 0 in 3; and 
1, 4-3, 0 in 1 (the one with only 3 teeth on the right side, a most un- 
usual number, shows no sign of a missing alveolus or gap, and the 3 
teeth are sufficiently broad-based to fill the dentigerous space). There 
is little similarity in specific characters between this species and any 
previously described form having 1, 4-4, 1 as the usual tooth comple- 
ment. 

Most shiners that have a definite blackish band like that of cum-  
m,ingrrae differ in having 2, 4-4, 2 teeth. The  several species of the 
N .  hypselopterus group, which agree with cumnzingsae in having a 
broad dark lateral stripe, differ in having considerable dark pigment 
on the dorsal and anal fin membranes; they also differ in many other 
respects. Contrary to the statements usually seen in the literature, the 
members of the hypselopterus group have been found by Royal I). 
Suttkus to have the teeth nornlally 2, 4-4, 2, and occasionally 1, &4, 1. 
Fowler (1945: 114) compared curnmifigsae only with N .  hypselopte)-us 
(Giinther), but these species are neither similar in appearance nor 
close in relationship. 

In the typical number (10 or 11) of anal rays (Table I), N .  c. cum-  
mingsne differs sharply from the black-striped shiners with 4-4 teeth, 
such as N. alborus Hubbs and Raney (1947), which has 7 anal rays. 
The  high number of anal rays likewise distinguishes N. c. cunzmingsae 
from N.  chalybnea (Cope), which usually has 6 anal rays and 2, 4-4, 2 
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teeth, and from N .  petersoni Fowler (1942: 1-2, Figs. 1-2), which has 
7 anal rays and either 1 or 2 teeth in the lesser row. Two nominal 
species that we surmise are synonyms of N. petersoni, namely N .  norrisi 
Fowler (1945: 235, Figs. 114-16) and N. will iami Fowler (1945: 236, 
Figs. 117-19), were described as having a dark lateral stripe and as 
having the teeth, respectively, l?, 4-4, l ?  and 1, 4-4, 1, and the anal 
rays only 11, G or 11, 7 and 111, G (presumably equivalent to 7 or 8, and 
7 principal rays). 

N.  c~lm,mingsae collis, which usually has 9 anal rays, differs less 
sharply in this one respect from the species mentioned. 

Nolropis  c. cummingsae differs otherwise from N. chalybaea, with 
which it olten occurs. The  distal margin of the anal fin is distinctly 
instead ol scarcely concave. The  other fins are more rounded. The  fins 
are all shorter and the height of the dorsal is less than the head length, 
rather than being equal to or greater than that measurement. ?'he 
dorsal origin is nearer to the caudal base than to the tip ol the snout, 
rather than equidistant between those points or, as is usual, nearer the 
snout tip. The  lateral stripe is broader, is less sharply limited below, 
and passes well below the lateral line at its lowest extent. The  nar- 
rower and usually blacker stripe of chalybaea, in contrast, is sharply 
delimited and passes below the lateral line only where the black specks 
cluster about the lateral-line pores. The  basicaudal spot of cuinmingsne, 
instead of ending abruptly, streaks backward on the membranes. On 
the opercle the stripe extends well below the middle in cum,nzingsae 
but is limited to the upper half in chalybaea. The breast and the belly 
are immaculate or have few small scattered chromatophores, whcreas 
in chalybaea these parts have many large melanophores. The  under- 
side ol the caudal peduncle bears few scattered chrornatophores, rather 
than nunlerous conspicuous specks that are more or less continuous 
in 2 lines on the anterior two-thirds oE the peduncle. 

Notropis  cummingsae is probably most intimately related to N. 
ortenburgeri Hubbs, a species of western Arkansas and eastern Okla- 
homa (Hubbs, in Ortenburger and Hubbs, 1927: 127; Hubbs and 
Ortenburger, 1929: 72-73). The  two agree closely in size, pigmentation, 
physiognomy, proportions, and ray counts. The  most notable diflerence 
is in dentition, for or l enbu~ger i  consistently has only 4-4 teeth. In  
this respect it departs further from expectation than does czlnzmingsae, 
lor nearly all species of Notropis  with the external characters of cum-  
mingsae and ortenburgeri have 2, 4-4, 2 teeth. Within the Notropis  
complex such indications of relationship minimize the probable taxo- 
nomic significance of the number of teeth in the lesser row. 



10 Hzlbbs nnd  Raney  OCC. Pafiers 

In inany respects N. c. czlv~rrzings-srre agrees closely with N. a/liki?z71is 
(for synonymy, characters, and range see Hubbs, 1941, and Mubbs and 
Kaney, 1948). In  general coloration and in number of anal rays they 
are vcry similar. Attention to detail, however, brings out nunlerous 
differentiae in addition to the dental distinction already indicated. 

Some of the best differences arc in mouth structure. T h e  gape is less 
oblique in czrnzmings(sae than in altipi7znis. 'I'he upper lip averages 
thicker and is hooked slightly downward anteriorly. 'I'he lower jaw 
is not hooked upward as it is, more or less, in nltipinnis. As sccn from 
the front, the nlouth is inore broadly U-shaped. These distinctions are 
not very slriking, though they are still evidcnt, at  lcast on the average, 
when the Neusc River race oS AT. ~rl/ijjin?lis (neusensis) is co~nparecl 
with N. czlr~zmings(~e. T h e  anglc between the edge of the prciriaxillary 
and the lop of the head, which in 35 adults 01' AT. r:. c~lnzmingsae varies 
Srom 45" to 62", with an average of 5(i0, is generally lcss than in iilost 
forms of N. nllipin?zis (Hubbs and Raney, 1948: 9). 

The  fins are usually shorter and more rou~lclecl in N. c. c~slnnzingsac 
than in N.  altipinllis. h7. a. neusen.si.s, ho~vcvcr, differs little iron1 curn- 
m in~ ; s ( / e  in this respect. For this cllaracter tllc sexes slloultl be coln- 
pared separately becausc in both spccics, as is usual in minnows, the 
males have higher and sharper fins than tlo the females. 

The  nuptial tubercles are coarser in N. c. cz~mnzings:vc~e than in N.  
alripinnis and are differently arranged. T h c  distinctions will be ap- 
preciated on comparing tllc Sollowing description oS the t~lbercles in 
cunzmingsae with the detailed account oS these strtlcturcs in nll ipinnis  
(Flubbs, 194 1 : 17 1). In  A T .  c. czl7n1ningsae tlle tubercles are enlargctl 
on the mu~zle,  especially in a dcfinitc row along tlle edge of tlle snout. 
'I'hose on the niandible are also somewhat enlarged. The  largest man- 
dibular tubercles, pointing somewhat outwartl, border the outer edge 
oS each ramus. On the pectoral rays they are uniserial towartl the 
cxtrenle base, clscwherc biserial. In  each series there are about 3 
pointed tubercles on each ray segment. Minute tubercles are scattered 
along the dorsal and pelvic rays, often scvcral per segment. 

T h c  lateral band is wider in N. c. cz~nznzi7zgaae than in N.  altif~in7zis. 
It covers most of the opercle and extends as a solid band below the 
lowest part o l  the lateral line. In al/ipi7znis, in contrast, the band is 
restricted to the upper hall o l  the opcrclc and extends below thc latcral 
line only where mclanophores are clusteretl about the lateral-line pores. 
In  the more typical races of nlt ipinnis  the band docs not even reach 
the lateral line where it is arched clownward. 
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The  pigmentation on the top of the llcatl is less variegated than in 
N. nllipinnis, and the snout is lighter in the ring acljoining the nos- 
trils. AT. c. cummingsae lacks the clark blotcll that is developetl on the 
middle of the front of the snout in nltipi,nnis. AT. (1. rzeusensis, however, 
approaches N .  c. cummingsne in this character also, but the distinction 
is not obliterated. 

There are also dilEercnccs in the detailed pigmentation of the body. 
I'hc median predorsal dark streak is rather well developed in N. c. 
cunznzingsae but is weak to obsolete in N. altipinnis. The lower edge 
01 the caudal peduncle bears a nuinber oC scattcretl melanophores in 
hT. C. czinzmingsne but usually few to none in AT. n1tipinni.v. 'Ihis dis- 
tinction largely breaks down in the Ncusc River system. T h e  region 
about the front of the anal fin and about the anus is deeply charged 
with black pigment in N .  c. cumminganr: instead of being nearly or 
q ~ ~ i t e  clcar. In  this Ceature, too, AT. nlt i l~innis neusensi.v approaches 
N .  c. c7inzmingsne but remains separable. 

It will be clear from the foregoing comparison that the Coastal 
I'lain form, N. c. cz~mnzingsae, differs sharply and very obviously from 
thc essentially Piedmont species, AT. nltipinnis, but that the distinction 
is impaired in tlie Neuse River system, where N. a. neusensis occurs 
on the Coastal Plain in company with AT. c. czrnznzings:stle. T h e  2 specics 
also show superficial similarity where a subspecies of AT. c~~rn,nzirzgsae 
(collis) lives with N. nltipinnis zurighli in the uplands of the Santec 
Rivcr system. The  differentiation in esternal features is not completely 
broken down, however, and all specimens ol c~immin,g.sne and nltipin,nis 
in the restricted areas of joint occurrence are separable on close scrutiny. 
'Their specific rather than subspecific separatiosl is therefore indicated. 
The  diagnosis bascd on characters of pigment and form is confirmed 
by a n  examination of the pharyngeal tceth, for tlie aberrant subspecies 
ol oltipin,nis in the Neusc system retains the dental formula 2, 4-4, 2, 
and N. c .  collis has 1 ,  4-4, 1 tecth. 

Oth,er Characters 

ATo/ro/)is r.  czlrnnzingsnr is a small shiner, ralcly iC cvcr attaining 
a total lenglh o l  3 inches. The  largest of the 31 50 specimens examined 
is only 60 mm. in standard length. 

Proportional measurements, taken to correspond with those gsven 
by I-Iubbs (1941) for N. nlizpi?z72zs and N.  sceptzc7is and by H u b b  and 
Kaney (1948) lor the subspecies of iV. nlizp~nnzr, are given in Tahle 
IV. Fin rays in 20 specimens from varlous localities are: dorsal, 8 in 
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all; pectoral, 14-14 to 16-16 (average 14.6); pelvic, 8-8 (rarely 7-7 
or 9-9, less rarely 8-9 or 9-8). Anal ray counts are detailed in Tables 
I1 and 111. 

TABLE I 

The  nuptial colors, as indicated by a specimen taken in Alabama 
on May 10, 1939, and examined after 14 days in forn~alin, are only 
moderately bright. There is some pale orange on the caudal lobes 
and a trace of orange on the dorsal rays. The  back is waxy green, 
with a deep-lying wash of pale orange just above the dark stripe. The  
blackish lateral stripe and the adjacent parts of the silvery white lower 
trunk are washed with purplish rose. In live specimens from North 
Carolina, the dark lateral stripe is greenish anc! is paralleled above by 
a narrow orange stripe. 

Females average larger and stouter than males. T h e  collection from 
Rocky Creek, near Augusta, Georgia, taken April 27, 1941, contained 
16 nuptial males 30 to 38 mm. in standard length, averaging 34.1 mm., 
and 20 gravid females 32 to 42 mm. long, averaging 37.0 mm. 

Subspecies and Race 

7- 

Arotropis c .  cumnaingsae 
Caro l i~~a  . . . . . . . . . . . . . . . . .  
Georgia . . . . . . . . . . . . . . . . .  
Peninsular . . . . . . . . . . . . . . .  
Western Florida . . . . . . . . . . .  
Chattahoochee . . . . . . . . . . . . .  

Intergrades . . . . . . . . . . . . . . . . .  
ATotropis c ,  collis . . . . . . . . . . . . .  

Even after the separation of the upland subspecies, h?. c. collis, 
described below, AT. C. cun7nzingsae remains a complex of local forms, 
most or all of which are probably genetic races. Some of these stocks 
may warrant subspecific separation after the rich cyprinid fauna of the 
southeast has been subjected to more critical study. Five such races 
are provisionally recognized: 

CAROI~INA RACE.-In the stream systems from the Neuse in North 
Carolina to the Combahee in South Carolina, N. cummingsne is charac- 
terized by the comparatively large size attained (Table I), the high 
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, average number of anal rays (Tables I1 and III), and the relatively 
robust build and dark color (Pl. I, Figs. 1-2). The  largest specimen 
in each collection is nearly always more than 34 inm. long (standard 
length) and is usually 45 to 54 mm. long in a series of 5 or more speci- 
mens. The  anal rays frequently number 11, occasionally 12, with a 
grand average of 10.28 and with means for stream systems ranging 
from about 10.3 to 10.4, except in the Edisto Basin. The  specimens 
from that stream system, next to the southernmost in the range of this 
race, almost equal those from the Georgia streams in having an average 
of only 10.12 anal rays, but in size and appearance they more closely 
resemble the examples from streams farther north. 

GEORGIA RACE.--T~~ 897 specimens from the Savannah, Ogeechee, and 
Altarnaha river systems in Georgia are smaller on the average than 

TABLE 11 

N u h r ~ e ~  or; ANAT. RAYS I N  NO.~KOPIS CUMMINGSAI: 

Consistency within cert:lin stream systcrns is indicated in Table 111. 
- - 

Suhspc~ies, Race, and 
. Strcan~ System 

N .  r .  cumrning.sae . . . . . . . .  
C;irolina race . . . . . . . . . .  

h'ettsc River . . . . . . . . .  
Capc Fcar River . . . .  
MT:lccxma\v River . . . .  
T'ecdee Rivcr . . . . . . . .  
Black River . . . . . . . . .  
Edisto River . . . . . . . . .  
Conibahec River . . . . .  

Georgia race . . . . . . . . . . .  
Savannah Rivcr . . . . .  
Ogcechee River . . . . . .  
Altarnaha River . . . . .  

Peninsular race 
St. Johns River . . . . . . .  

Weslern Florida race . . .  
St. Marks River . . . . .  
Ochlockonee Rivcr . . 
Lower Apalachicola R. 

C11att;lhoochee race 
Chattahoochee River . . 

All raccs exccpt 
Chattahoochec . . . . . . .  

Tntergrades 
Santce River System . . 
6 small collections . . .  
2.8 miles W. Summerton 

N. c. collis . . . . . . . . . . . . . .  
Grand total for species . . . .  

Nurnbc~ of Anal Rays 

10 11 12 No. Mean ----- 
PI02 / 815 1 39 1 3150 1 10.22 
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the Carolina specimens (Table I). They are relatively frailer, deeper 
bodied, and usually paler than examples of the Carolina race. Since 
nearly all this material came from the Tifton Upland, where most oi 
the streams are relatively clear and sandy, the small size, wafery build, 
and palish color may be, in part at  least, the direct imprint of the 
environment. T h e  anal rays are seldom 11 and average 10.09. 

On the basis of the anal ray counts alone a subspecific separation 
of the Carolina and Georgia races is not admissable. On  the basis of 
oiher characters, such as size, deepness of pigmentation, and general 
fragility, a subspecies separation might appear warranted, should it 
appear highly probable that these differences are genetic. 

PENINSUL.AR RACE.-In their small size, large eyes, fragile structure, 
and in their low average number (10.07) of anal rays, the 15 speci- 
mens from the St. Johns River system in Florida resemble the Georgia 
stocks, but differ in being very dark and in having dark flecks on the 
lower sides (perhaps a purely environmental response). The  large 
illelanophores that are scattered over the peritoneum of all the races 
show through the body wall in the Florida specimens. 

WESTERN FLORIDA RACE.--T~~ 150 specimens from the St. Marks and 
lower Apalachicola river systems in western Florida and from the Och- 
lockonee River system in southwestern Georgia, just north of western 
Florida, seem to be intermediate between the Georgia and Carolina 
races in size (Table I) and general appearance, but have the anal rays 
at least as numerous, on the average (10.45), as in the Carolina stocks. 
They have none of the characteristics of the Chattahoochee race. 
Material is inadequate to show whether the forms in the St. Marks 
and the lower Apalachicola river systems differ from the Ochlockonee 
type, which alone is well represent& by specimens. 

CHATTAHOOCI~EE RACE.-Most distinctive among the races left in N. c. 
cu.n7mingsae is one represented by 3 series from the basin of Uchee 
Creek, eastern Alabama, and by 1 series from Standing Boy Creek, 
Georgia, all in the Fall Line Hills section (Fenneman, 1938: 67, Fig. 
21) of the Chattahoochee River division of the Apalachicola River 
system. The  specimens of this race have on the average a deeper and 
thicker body and a deeper caudal peduricle than do those from other 
stream systems. They also show a reduced average number of anal 
rays (Table 11). I n  this respect they approach X. c. collis, no doubt 
as the result of independent variation. There are also suggestions of 
aberrancy in other proportional measurements (Table IV). I t  is not 
certain, however, that the robust body and other differential propor- 
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TABLE I11 
~<I I .A~ ' I \~E  %I':~uII.~TY I N  NLJMEERS OF ANAL RAYS OF NO.I'ROPIS C .  CURIR.IINGSAE 

\vI'r1111\' CEK.I.AIN S.ratnhr Svs.rel\.ls 
Localities are specified in more detail on pages 6-7. Counts for small series 

arc deleled lrom this table but are included in the comuilations in Table 11. 

Carolina race 
Neusc River System, N.C. 

Trent River tributaries 
. . . . . .  Brooks S\v;rmp 

Naliunta Swamp . . . .  
Black Creek . . . . . . . . .  

<::rpc Fear River System 
'1-rib. of Great 

Coharic R. . . . . . . . .  
Hammontl Creek . . . .  

Pcedce River System 
O~ltlet  of Aberdeen I,. 
Sparrow Sxvamp . . . . .  
-1'ril). of JelTreys Creek 
JcfFrcys Creek . . . . . . .  
1'1-ills. of Peedec River 

NW. of Society Hill 
A t  Socicty Hill . . . .  

Cia! fish Creek . . . . . . . .  
Rcaver Darn Creek . . 

I3l;tck River System 
Tril). of l'ocotaligo R., 

Sulnter County . . . .  
Black River . . . . . . . . .  
'I'ril). of Black River, 

Cl;rrcntlon County. . 
Edisto River System 

Tri l~s .  of Edisto River 
AL I<ranckville . . . .  

Race, River Systcm, 
and Locality - .- 

Trill. of Edisto River 
SW. of Orangehurg 

71'ril). of Four-Hole 
Swamp . . . . . . . . . . . .  

Corn1,aliec River System 
Trill. of Jackson Br.. . 
'l'ril~s. o l  Salkehatchie R 

S o ~ ~ t h  of Ulmcrs . . .  
West of Olar . . . . . .  
South of Olar . . . . .  

Georgia race 

- -- 

Number of A~lal Rays 

8 1  9 1  I0 I 11 1 1 2  1 NO- 

Savannah River System 
Tribs. of Lower Three- 

Run 
Near Martin . . . . . . .  
Near Appleton . . . .  

. . . . . . . . .  Spirit Creek 
Bo~gy  Gut Creek . . . .  
T r ~ l ) .  of Butler Creek 
Trib. of McBean Crcek 

. . . . . . . .  Rocky Creek 
Ditch near Augusta . . 

Ogecchee River System 
Trib. of Canoochee R. 
Rocky Creek . . . . . . . .  
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tions are of racial rather than direct environmental basis. Were it 
not for this doubt, we would probably describe this race as another 
distinct subspecies. 

The  geographical variation in the average numbcr of anal rays 
(Tables I1 and 111) seems to have an environmental correlation even 
within N. c. czlmmzngsae. Toward the western limits of the species, for 
example, there seems to be a marked upstream reduction in the average 
number (from 10.45 to 9.86), which parallels the distinction between 
the lowland Carolina race (averages from 10.12 to 10.44) and the up- 
land subspecies, N. c. collzs (average 9.06). In correlation with the 
slight reduction in the average number of anal rays in the sandy waters 
of the Savannah and Altamaha systems, these streams are of a more 
upland and presumably of a cooler type than are those of the Carolina 
lowlands. In fact, most of the collections of this race have come from 
a slightly elevated region that has been named the Tifton Upland 
(Fenncman, 1938: 4042,  68, 77-79, 118, Figs. 15, 21; PI. 3). The  15 
spccimcns from the St. Johns River system in Florida yicltl an average 
of only 10.07 rays, and it may be significant that the stream in which 
most specimens were taken, the Oklawaha River, originates in a giant 
spring. Within stream systems from North Carolina to Georgia, below 
the Fall Line, the number of rays is rather constant (Table 111). 

The  most obvious geographical variant in the species, the upland 
form of the Santce River system of South Carolina and North Caro- 
lina, obviously warrants subspecific separation and is defined as: 

UPLAND DUSKY SHINER 

Notropis cummingsae colbis, new subspecies 
(Plate I, Fig. 3; Map 1) 

The type material comprises 34 specimens from 5 localities. In  
addition, 73 examples in 7 collcctions are regarded as intergrades, 
Notropis  cumrningsoe: collis X cummi~agsae. All known material is 
deposited in the University of Michigan Museum of Zoology (UMMZ), 
Cornell University (CU), and the Charleston Muscum (CM). In the 
following lists of specimens the same abbreviations are used as in the 
list 01 material ol N. c. cummingsae. 

TYPE SPECIMENS.-The holotype, UMMZ No. 160557, an adult fe- 
male 34 mm. in standard length, was collected by Elmer E. Brown on 
September 6, 1946, in Roses Creek, a small stream in the Catawba 
River system, 1.5 mi. S. of Smyrna on State Highway 181, Burke Co., 
North Carolina. The  5 paratypes, UMMZ 160558 (2), and CU 11218 
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(3), 30 to 36 mm. long, are from same locality (ringed on Map 1). The  
additional paratypes bear the following data: UMMZ 94556-57 (18, 
2 5 4 3  mm.), Donald J. Ameel, Nov. 11, 1931, creek in Fantee R. system 
(trib. to either Catawba R.  or Broacl R.), near York, York Co., S. C.; 
UMMZ 94553 (1, 27), Ameel, Nov. 11, 1931, Steele Creek, Catawba R.  
system, near Rock Hill, York Co., S. C.; CU 11269 (9, 29-37), Brown, 
Aug. 13, 1946, South Fork Cr., Catawba R. system, between Rock I-Jill 
and Chester, Highway 21, Chester Co., S. C. 

DATA ON INTERGRADES, Notropis cunzmingsae: collzs X cummingsae, 
ALL FROM TIIE LOWER SANTEE R I V ~ R  SYSTEM, SOUTH CAROLINA.-UMMZ 
143214 (1, 31 mm.), E. Milby Burton, Aug. 18, 1931, Beaver Dam Cr., 
trib. Saluda R., 5 mi. from Newberry on the Yewberry-Saluda Road, 
Newberry Co. CU 11270 (3, 42-48), Harry W. Freeman, June 17, 1947, 
North Br. Crane Cr., 12 mi. N. Columbia, Richland Co. CU 11271 
(1, 47), Freeman, Aug. 1, 1947, Twenty Five Mile Cr., near Blythe- 
wood, Richland Co. UMMZ 143247 (2, 26-27) and 1 returned to CM, 
Burton, Aug. 19, 1931, Millwoocl Pond, St. Matthews, Calhoun Co. 
Collected by R. D. Suttkus and parties, 1949, as follows: CU 15295 
(1, 44), June 8, Congaree Cr., 2.5 mi. SSW. Cayce, Lexington Co.; CU 
15245 (1, 37), June 8, Congaree Cr., 0.6 mi. larther south; CU 18417 
(63, 17-45), Dec. 27, trib. Santee R., 2.8 mi. W. Summerton, Clarcndon 
Co. 

DIS~RIBUTION AND HAUITA?.-NO~YOPZS cummingsne collis is known 
only from the Piedmont and Mountain streams of the Santec River 
system in South Carolina and North Carolina (Map 1). I t  is probably 
01 wide occurrence throughout these waters, but there is no evidence 
of its living in any other stream system. Three of the 3 record stations 
are in the Catawba River division o l  the Santee complex and the fourth 
is from either that division or from the Broad River branch. Though 
provisionally placed in the supposed area of intergradation, a station 
in the Saluda River division may pertain to collir (the single specimen, 
like collis, has 9 anal rays, but the intergrades have about an even 
chance of having that number). The  probable occurrence of an inter- 
grade in the Saluda branch suggests that N. c. collis occurs farther up- 
stream in that branch. Assuming that it does occur there, we tenta- 
tively map the range of that subspecies as the entire upland part of 
the Santee River system. 

The  limited data suggest that N. c. collis inhabits small, more or less 
clear streams, with slow to moderate current and with sandy bottom 
partly covered with fine sediment. 
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Drnc~osrs AND STA~ 'US . -T~~~S  sinall form oC Not?-opis is essentially 
like AT. c. r.umnzi~zg.me in dentition (1, 4-4, 1) and in other characters, 
but usually has 9 rather than 10 or 11 principal anal rays. Subspecific 
status is indicated by the overlap in anal ray counts and in other char- 
acters and, especially, by the areal intergradation. 

I~ . r r i . ~c~c~~~ . l . r o~ . -Se r i e s  interprcfed as intergrades between the up- 
land lorm, AT. c. collis, and the wide-spread lowland lorm, A'. c. cum-  
nzilzgs~sne, have been taken in the Santce River system near and below 
the Fall Line (Map 1). Unlortunately, only 7 series can be so identi- 
lied and, with the exception of one set of 63 fish, they each comprise 
only 1 to 3 specimens. Since the main distiilction involves only 1 anal 
ray and since the intergrades should have either 9 rays as in collis or 
10 as in typical czlmmingsae, the identification o l  single spcci~nciis is 
rat.her arbitrary and the allocation o l  sinall samples is insecure. Large 
series arc needed to establish beyond doubt the interinediacy o l  the 
stock at each locality and to delimit more precisely the area of inter- 
gradation. 

,. I hat the 2 forms intergrade, rather than overlap witllou~ fusion, is 
tlelinitcly iiiclicated by the characters o l  the one adequate series, which 
came from the station of lowest elevation. In this series, which is 
essentially uniform in its characters, the anal rays average 9.70. In the 
6 smaller series regarded as intergradcs, the mean is 9.60. 130th values 
arc intermediate between the average lor typical collis (9.06) and the 
ineans lor tlle river systems on either side oC the Santee, namely 10.44 
lor the Black and 10.12 for the Edisto. Since the smaller series o l  puta- 
tive in~ergracles are relatively unilonn in appearance and stem from 
a sniall region where intergradation is expected, MTC lee1 little doubt 
in our inference that collis and c~~n77nings:stie intergrade not oilly be- 
low but also near the Fall Line. 

I L  is probable that the area o l  intergradation extends throughout 
the lon~er Sailtee River system, splitting the range of AT. r. cz~~?z~ningsne .  
1)ownstream tlispcrsal o l  collis into a lowland area formerly inhabited 
by the nominate subspecies probably produced this pattern of inter- 
gradation. 

The  anal ray counts for the 7 series identified as intergrades are: 
UMMZ, No. 143214-9(1); CU, No. 11270-9(1), lO(2); CU, No. 11271 
-10(1); UMMZ, No. 143247, and CM-9(2), 10(1); CIJ, No. 15295-11 
(1); CU, No. 15245-9(1); CIJ, No. 18117-9(23), 10(3G), 11 (4). 

A trend toward intergradation may be shown by the specimens from 
the southernmost station mapped for AT. c. collis. Of the 9 specimens, 
7 have 9 anal rays and 2 have 10. In the 25 other speciineils rererred 
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to N. c. collis the only variation from 9 anal rays is in one series 
(UMMZ, 94556-57), in which the counts are: 8(1), 9(1G), 10(1). 

COMPARISON wlTn AT. c. cunznz ingsae- I  hi. c. collis the null~bcr o l  
anal rays is typically 9, rarely 8 or 10, whereas in N. c. c~i~mnzingsae the 
number is usually 10, often 11 (especially in thc typical Carolina race), 
rarely 8 or 12 (Table 11). The  9 paratypes o l  N.  c z ~ ~ z ~ n i ? z g . ~ a e  exam- 
ined have 9 rays in 1, 10 in 4, and 11 in 4. l'he number in N. c. czlnz- 
71zingsae (Tables I1 and 111) is rather consistent and shows a slightly 
conlusing and presunlably indepcndcnt approach toward the reducetl 
nurnbcr ol' AT. c. rollis in thc Chattahoochee race (possibly a subspecies), 
which is otherwise aberrant (p. 14). When we exclude that race and 
~ h c  intergrades and draw the line of distinction between 9 and 10 
anal rays, we find that 94 per cent of the specinlens oi' N. c. czrrnmi?~g.sae 
are separable lrom 91 per cent o l  known examples of N. c. collis. This 
clill'ercncc alone sccms sufficient to warrant subspccific separation. Tllc 
low number 01 anal rays is reflected in the reduced length of the anal 
base ('Table IV). 

Long comparison reveals lew other distinctions ant1 none as trench- 
ant or as trustworthily genetic as the difference in the number of anal 
rays and the length or the anal base. Most propor~ional measuremcnts 
arc similar ('17able IV). The  body averages a little deeper ant1 widcr 
than in the typical Carolina race of N. c. cunanzin,gsne, but less deep 
and lcss wide than in the Chattahoochee race. The  caudal peduncle 
avcrages slightly longer, but the overlap is very wide. T h e  interorbital 
avcrages wider. l'he dorsal averages a little higher. X. c. collis may 
average sorr\ewhat sinaller than the typical or Carolina racc oE N. (.. 

c~rnlming:sne, lor the largest specimens of the 2 forms are 43 and GO 
mm. in standard length, respectively, and the largest specimen in 
almost liall the lots o l  the Carolina racc of czlmnzingsac is more than 
43 mnl. long (Table T ) .  'The uplancl forin (collis), ho~vevcr, averages 
larger than the Georgia racc o l  the lowland subspecies. 

As a rule, N. c. collis is less dusky than typical N. c. czi7r~7ningsne 
(1'1. I). The  difference is particularly noticeable on the top o l  the head 
ant1 on the snout. In  N. c. collis relatively few melanophores cross the 
front o l  [.he clear light streak that rings the snout from eye to eye, 
passing through llle nostrils, whereas in typical N. c. cz~mmingsac the 
light ring is more or lcss disrupted anteriorly by a darkish bar. In AT. 
c. collis the light trianglc just above and behind the eye, as ~zlcll as thc 
light dash that connects this mark with the pale streak above the dark 
lalcral band ol thc body, is typically clearer of dark pigment and, 
thcrelorc, inore conspicuously light. In  N. c. collis the sides below the 



TABLE I V  

Under each series there is given for each character the range of variation and, in parentheses, the average. Under 
collis, the bold-Face figure in each second row is the value for the holotype. For methods of measuring see Hubbs and 
Lagler (1941 and 1947). 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Subspecies.. / Notropis cumn~in,qsae cutnmingsae 1 N .  c. collis 

Race Carolina Chatta- 1 hoochee I 
Stream System . . . . . . . . . . . . . . . . . . . . . . . .  1 Neuse 1 Cape Fear I Peedee 

State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I N.C. I s. c .  

. . . . . . . . . . . . . . . . . . .  Stream Walnut Cr. Hammond Crooked 
& Trent R. Cr. & trib. Cr. 1 1 South R. 1 

Number of specimens . . . . . . . . . . . . . . . .  l 8  l 8  l 8  
Standard length, mm. . . . . . . . . .  

Predorsal length . . . . . . . . . . . . . . . . . . . . . .  51 1-555 
(539) 

Dorsal to occiput . . . . . . . . . . . . . . . . . . . .  338-361 

Prepelvic length 

Body depth . . . . . . . . . . . . . . . . . . . . . . . . . .  181-209 
(196) 

Body rvidth . . . . . . . . . . . . . . . . . . . . . . . . . .  103-128 
(116) 

Edisto 

Trib.  near 
Edisto R. 

Chatta- 
hoochee 

Ala. 

Brush Cr. 

/ A11 5 I Santee 



Caudal peduncle depth ............... 

Caudal peduncle length .............. 

Head length . . . . . . . . . . . . . . . . . . . . . . . . .  

Head depth . . . . . . . . . . . . . . . . . . . . . . . . . .  

Snout length ......................... 

Eye length .......................... 

Interorbital, least fleshy width ........ 

Upper jaw length . . . . . . . . . . . . . . . . . . . .  

Dorsal origin to lateral line . . . . . . . . . .  

Pelvic insertion to lateral line ......... 

Dorsal height ........................ 

Anal height .......................... 

Anal base . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... Pectoral length 

Pelvic length ......................... 
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lateral band are immaculate, with few or no melanophores, whereas 
in N. c. cunznzingaae black specks frequently encroach from above into 
this light area. 

RAY AND SCA1.E COUNTS I N  HOLOTYPE (AND PARATYPES).-Dorsal, 8 (7 
in 2, 8 in 28). Anal, 9 (all counts in Table 11). Caudal, 19, consistently. 
Pectorals, 14-14 (usually 14-14, occasionally 13-14, 14-1 3, or 13-1 3). 
I'elvic, 7-8 (7-7 in 1, 7-8 in 4, 8-7 in 1, and 8-8 in 25). Scales 6 ( 5  to 
7, usually 6)-37 (35 to 37, most frequently 36, often 87)-4 (3 to 4, 
usually 4). 

SUMMARY 

The  dusky shiner, Notropis  cummingsae Myers, has previously been 
known only from the type locality in North Carolina, but is now re- 
ported from more than 100 other localities, ranging from the Neuse 
Kiver system in east-central North Carolina to the Apalachicola system 
in southwestern Georgia, western Florida, and southeastern ~ l a b a m a .  
Like many other fishes, it largely avoids the Florida peninsula. As a 
rule it seems to select more lowland habitats toward the north, as do 
many other fishes. With one notable exception, its populations are 
characteristic of the Austroriparian region and of the Coastal Plain. It  
closely resembles the essentially Piedmont species, N .  altipinnis, and 
these species are usually complementary in distribution. Probably as 
a result of parallel speciation rather than of introgressive hybridi- 
zation, they are confusingly alike in the 2 areas where they occur 
together-in the Neuse River system, where N .  altipinnis is represented 
by the lowland subspecies N ,  a. neusensis, and in the upper Santee 
system, which is jointly occupied by the new upland subspecies ,\T. 

cummingsae collis and by N .  altifiinnis zol-iglzti. Even in these areas 
of cohabitation, however, the 2 species are consistently distinguishable, 
particularly in details of pigmentation. Furthermore, they differ 
trenchantly in tooth formula and show no sign of intergradation. 
Unlike altipinnis and other species of similar appearance, cumnzirzgsae 
has only 1 tooth in the outer row. I t  is probably most closely related 
to N .  ol.tenbz~rgeri, of Arkansas and Oklahoma, which is still more 
aberrant among shiners of this type in the complete lack of the outer 
row of teeth. 

The  pattern of subspeciation in AT. cz~rnmingsae, strikingly like that 
of Hadropterus nologl-ammus, is featured by relative uniformity in 
the lowlands, by a subspecific segregate in the Piedmont and Moun- 
tain districts of a single stream system (that of the Santee River), and 
by intergradation near and below the Fall Line. The  intergrades 
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occupy the lower Santee River system and appear to split the range 
o l  N. c. cummingsae.  Downstream dispersal and hybridization seem 
to have caused this pattern of intergradation. There is evidence of 
altitudinal differentiation also in the Apalachicola River system. The  
Chattahoochee race, living in the Fall Line Hills, is perhaps also worthy 
of subspecific separation. In addition to this race and N, c. collis, 
4 lowland races of N. c, cummingsae are tentatively recognized, namely 
the Carolina race, the Georgia race, the Peninsular race, and the 
Western Florida race. 

In  line with a general trend among American cyprinids there seems 
to be a negative correlation between the number of anal rays on the 
one hand and the altitude and the water temperature on the other. 
In the Carolinas the anal rays average about 10.1 to 10.4 in the popu- 
lations of N. c. cunzmingsae and 9.06 in the upland subspecies, AT. c. 
collis. In the Apalachicola and adjacent river systems the averages 
are 10.45 for the lower elevations and 9.86 for the Fall Line Hills. The  
Georgia race, chiefly From the Tifton Upland, has on the average 10.09 
anal rays and, as a rule, inhabits waters of a more upland type and 
presumably of cooler temperatures than does the Carolina race. The  
Peninsular race, largely from a stream originating in a huge spring, 
has 10.07 anal rays as the mean. 
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PLATE I 

Subspecies of Nolrolis cu~ttnzing~ae 

FIG. 1. Notrofiis cu~tzn~i?zgsne cu~nini?zg.~ne, Carolina race: adult male, 34 mm. 
in standard length, Srom a tributary of South River, 1 mile south of Stetlman, 
Cumberland C o ~ ~ n t y ,  North Carolina. Photograph by Art Smith. . 

FIG. 2. Notrollis cuinirlingsne c~~~izrniizg,sae, Carolina race: adult female, 53 mm. 
long, from Nahunta S~vamp, 1 mile north of I'ikeville, Wayne County, Korth 
Carolina. I'liotog~.aph I,y Douglass M. Payne. 

FIG. 3. Notropis ct~nz17zingsne collis, holotype: adult female, 34 mm. in standard 
Ictlgth, Crom Roses Creek, Burke County, North Carolina. Photograph by Douglass 
M. Pavne. 










