
2.-REPORT OF EXPLORATIONS MADE DURING THE SUMMER AND AUTUMN 
OF 1888, IN THE ALLEGHANY REGION OF VIRGINIA, NORTH CAROLINA 
AND TENNIBSEE, AND IN WESTERN INDIANA, WITH AN ACCOUNT OF 
THE FISHES FOUND IN EACH OF THE RIVER BASINS OF THOSE RE- 
GIONS. 

BY DAVID STARR JORDAN. 

INTRODUCTION. 

Under the instructions of the U. S. Commissioner of Fish and Fisheries, HOU. 
Marshall McDonald, the writer undertook to make a series of exainiiiations of the dif- 
ferent streams of the Alleghauy regiori of Virginia, North Carolina, and Tennessee, 
and the streams of western Indiana. This examination had two general purposes : 
first, to ascertain the geueral character of the streams in quostion, their present stock of 
food-fishes and their suitability for the introductiou of species not uow found there ; 
second, to catalogue the fishes native to each stream, whether food-fishes or not, in 
order to complete our knowledge of tho geographical distribution of each species, and 
to throw light on the laws which govern geographical distribution. 

In the present paper is given a11 account of each stream, a list of the fishes found 
in it, aud such notes, zoological or economic, on each species as add to our knowledge 
of it, 

In  the work of the summer the writer had the very efficient help of his former stu- 
dents, Prof, Oliver P. Jenkius, of Do Pauw University, Greencastle, Ind.; Prof. Barton 
w. Evermanu, of the State Normal School, Terre Hmte, Ind.; Prof. Seth E. Meek, of 
Coe College, Cedar Rapids, Iowa; aud Mr. Charles H. Bollman, museum assistant in 
the Indiaus Universj ty. The prosecution of the work was also materially aided by 
the help given by Mr. Richard Rathbuu, assistant in charge of the work of scientific 
inquiry iu the U. S. Fish Com~nission. 

L The discovery of new species of fishes, which ainounted to fourteen in number, was 
a secondary feature of the work of the summer. These, with tho permission of the 
Oommissioner, I have described in a prelimiiiary paper' in the Proceedings of the 
D. S. National Museum. The new species are as follows: 
1. Noturus gilberti Jordan & Evermeiin. 
2- Noturus furiosus Jordan & Meek. 
3- MOXostoma rupiscartes Jordan & Jenkins. 

Roanoke River at Salem end Roanoke. 
Nouse River at Millburnie; Tar River at Rocky Mount. 

Catawba River at Marion and Morganton ; Buck's 
Creek et Plousant Gardcn ; Pacollot River near Spartanburgh, S. C . ,  etc. 

\ 

Description of fourteen species of fresh-mater fishes collected by the U. S. Fish Commission in 
the summer of 1888. Proceedings U. S. Nat. Mus., 1886, p. %I. 
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4. Notropis macdonaldi Jordan & Jenkins. Shenandoah River a t  Waynesborough; North River at 

5. Notropis kanawha Jordan & Jenkins. Reed Creek near Wytheville. 

6. Hybopsis watauga Jordan & Evermann. North Fork of Holston a t  Saltville; Watauga River at 

7. Chologaster avitus Jordan & Jenkins. 

8. Fundulus rathbuni Jordan &Meek. Allemance Creek; Reedy Fork of Haw River; Buffalo Creek 

9. Etheostoma rex Jordan & Evermann. 

Loch Laird j Buffalo Creek near Lexington. 

Elieabethtown, Tenn. 

Dismal Swamp outlet near Suffolk, Va. 

near Greensborough, N. C. ; South River near Salisbury, N. C. 

Roanoke River at Roanoke, Va. 

10. Etheostoma roanoka Jordan & Jenkins. Roanoke River at Salem, Roanoke, and Alleghany 

11. Etheostoma podostemone Jordan & Jenkins. Roanoke River at Salem and Roanoke; Maion’s 

12. Etheostoma swannanoa Jordan & Evermann. South Fork of Swauuanoa River a t  Black Mount- 

13. Etheostoma verecundum Jordan & Evermann. 

14. Etheostoma. Species nova. Tippecanoe River at Marshland, Ind. 

The streams examined may be grouped as follows : 

Springs; Neusle River at Millburuie; Tar River at Rocky Mount. 

Creek at Salem; Bottom Creek at Allegheny Springs. 

ain, N. C. ; Middle Fork of Holston at Mariou ; South Fork of Holston at Holstein Mills. 
Middle Fork of I-Iolston at Glade Spring. 

8.-Potomac River: 
1. East Fork of Shenandoah River, Luray, Va. 
2. Hawksbill Creek, Luray, Va. 
3. East Fork of Shenaudoah River, Wayuesborough, Va. 

B.-James River: 
1, James River at Lick Run, Va. 4 
2. Elk Creek Ifear Natural Bridge, Va. 
3. Cedar Creek at  Natural Bridge, Va. 
4. Buffalo Creek near Lexington, Va. 
5, North River at Loch Laird, Va. 
6. Swift Creek near Yeteraburgh, Va. 

1. Jericho Canal ( o d e t  to Lake Drummond), Suffolk, Va. 
2, Shingle Creek near Suffolk, Va. 
3. Spring Creek, Suffolk, Va. 
4. Canal feeder, Wallaceton, Va. 
5. Dover farm (ditch), Wallaceton, Va. 

1. Blackwater River, Zuni, Ve. 

1. Bottom Creek near Alleghany Spring, Va. 
2. Roanoke (Staunton) River at Roanoke and at Salem, Va. 
3. Mason’s Creek near Salem, Va. 
4. Back Creek at Poage’s Mill, Va. 

1. Tar River at Rookg Mount, N. C. 

1. Neuse River at Millburnie, near Raleigh, N. C. 
2. Little River at Goldsborough, N. C. 
3. Moccasin Swamp near Goldsborough, N. C. 

C.-Dismal Swamp (Elizabeth River) : 

D.-Chowan River: 

E.-Roanoke River : 

F.-Pamlico River: 

Cf.-Neuse River: 
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H.-Cape Fear River: 
1. Reedy Fork of Haw River at Fulk’s Mill. 
2. Spring Branch. 
3. South Ruffalo Creek near Greensborough, N. C. 
4. Little Allemance Creek near Greensborough, N. C. 

1. Little Yadkin River, or South River, at South River Post-offlce, near Salisbury, N. C. 
2. Second Creek near Salisbury, N. C. 
3. Jumping Run near Salisbury, N. C. 

1. Catawba River at Marion, N. C. 
2. Buck’s Creek at Pleasant Garden, N. C. 
3. John’s River near Morganton, N. C. 
4. Catawba River at Morgantou, N. C. 
5.  Pacollet River at Clifton, near Spartanburgh, €3. C. 
6. Tiger River near Spartanburgh, S. C. 
7. Forest Creek near Spartanburgh, S. C. 

1. Peak Creok, Pulaski, Va. 
2. Little Peak Creek, Pulaski, Ye. 
3. Reed Crook, Wythevillo, Va. 
4. Hatchery Stream, Wythevillc, Ve. 

1. South Fork, Holstcin Mills, Va. 
2. Middle Fork, Marion, Va. 
3. Middle Fork, Glade Spring, Va. 
4. North Fork, Saltville, Va. 
5. Beaver Creok, Bristol, Tonn. 
6, Watauge River, Eliaabethtown, Tenh. 
7. Doe River, Eliaabethtown, Tenn. 

1. French Broad River noar Asheville, N. C. 
2. Freuoh Broad River at Hot Springs, N. C. 
3. Spring Creek at Hot Springs, X. C. 
4. North Fork Swannanon, River near Black Mountain, N. C. 
5. South Fork Swannanoe River, Black Mountain, N. C. 
6. Swannauoa River near Asheville, N. C. 

1. At Mishnwaka, Ind. 

1. At  Plymouth, Ind. 

1. Blue River, Columbia City, Ind. 
2. Eel River a t  Logeusport, Ind. 
3. Lake Marinkuckee, Indiana. 
4. Tippecanoe River, Marshland, Ind. 
5. Deer Creek, C’auiden, Ind. 

1. Wabash River at Vinceunes, Ind. 
2. Wabash River at New Harmony, Ind. 
3. Black River at New Harmony, Iud. 
4. Gresham’s Creek at New Hltrmony, Ind. 
5. Patoka River, Patoka, Ind. 

I.-Great Pedee River : 

J.-Santee River: 

K.-Kanawha River: 

L.-Holston River: . 

M.-French Broad Rivor : 

N.-St. Joseph’s River: 

0.-Illinois Basin (Kaukakee River), Yellow Rivor: 

P.-Upper Wabash River: 

Q.-Lower Wabasli River : 

, 
b 
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Q.-Lower Wabash River-Continued. . 
6. Big Creek, Lynn Township, Posey County, Ind. 
7. Wabash River at Mackey’s Ferry, Ind. 

1. Big Pigeon Creek, Evansville, Ind. 
2. Cypress Swamp, Monnt Vernon, Ind. 

1. White River (West Fork), Spencer, Ind. 
2. Eel River, Cataract, Ind. 

R.-Lower Ohio River : 

8.-White River: 

The following is, in brief, the itinerary of the summer’s work : 
July 24.-Left Washington, in company with Prof. 0. P. Jcnkins, for Luray, Va. 
July 25, 26.-At work about Luray. 
July 27.-At Wsynesborough and Loch Laird; joined at Lexington by Prof. B. W. Evermann. 
July 28.-At Lexington ; drove to  Buffalo Creek. 
JUZY 29, 30.-At Natural Bridgc ; drove to Elk Creek. 
July 31.-Roanoke. 
Augurt 1.-At Salem j drovc to  Poage’s Mill. 
August 2.-At Salem. 
August 3.-At Alleghauy Springs; drove t o  Bottom Creek. 
August 4, &-At Pulaski. 
August 6.-At Wytheville. 
August 7.-At Marion; drove to Holstein Mille. 
August 8.-At Glade fipring, Va. 
August 9.-Drove to Saltville, Va. 
August 10.-At Bristol ; drove to  Beaver Creek, N. C. 
August 11, la.-At Johiison City ; drove to Elizabethtown, N. C. 
August 13, 14.-At Hot Springs, N. C. 

is compelled to  return home. 
August 15, 16.-At Asheville, N. C. ; drove t o  Long Shoals and Swannanoa River. 
Jztgust 17,18.--dt Spartanburgh, S. C. ; drove to  Clifton and to Tiger River. 
August 19, 20, 21 .-At Black Mountain ; drove to  North Fork. 
August 22.-At Marion, N. C. j drove to  Pleasant Garden. 
August 23.-At Morganton j drove to John’s River. 
August 24.-At Salisbury j drove to South River. 
AUgtist 25, 26.-At Greensborough ; drove to Reedy Fork and Allemance Creek. 
Augual27.-Was compelled to  return home, leaving Profcssors Jenkins and Meek to  complete the work. 

August %.-At Goldsborough, N. C. 
August 29.-At Rocky Monnt, N. C .  
August 31, September 1.-At Suffolk, Va. 
September 2, 3.-At Wallaceton, Va. 
September 4, 5.-At Norfolk, Ve. (Marine collections.) 
September 6.-At Znni, Va. 
September 7.-At Petersburgh, Va. 
September &-At Clifton Forge, Va. At this time, floods on the  James and Iianaivha Rivers made the 

completion of the work impossible, and Professors Jenkins atid Meek returned home. 
8eptember ‘/.-Professor Evermann and Mr. Bollmen began work in Indiana, at Spencerand Cataract, Ind. 
September 10.-At Evansville and Mount Vernon, Ind. 
September 11.-At Mackey’s Ferry, Ind. 
September 12,13.-At New Harmony, Ind. 
September 14.-At Patoka, Ind, 
Septembev 15.-At Vincennes, Ind. 
~Sq~tember 16.-Mr. Bollman re tuhed  home, giving place t o  Mr. Albert J. Woolmen, E student of 

Prof. Seth E. Meek takes the place of Professor Evermann, who 

Jenkins and Meek go to Raleigh and drive to  Millburnie. 

Professor Evermann. 
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September 17.-At Mishawaka, Ind. 
September 18.-At Plymouth, Ind. 
September t9.-Lake Maxinkuclcee. 
September 20.-At Marshland, I d .  
Septenrber 21.-At Logansport, Ind. 
September 22.-At Camdon, lnd. 

Here cold weather caused the relinquishment of the work for the present season. 
On November 5 a small collection was irisdo by Mr. W. E. Clapharn in Blue River, 
Columbia City, Ind., and by him turned over to the U. S. Fish Commission. 

A.-THE POTOMAC RIVER. 

The Shenandoah River is one of the chief tributarics of the Potomac, into whioh 
it flows froin the southwest a t  Harper‘s Ferry. The Shenandoah is a comparatively 
clear, swifk stream, having its rise in cold springs. It flows between two parallel 
ranges of mountaim, chiefly over limestone rocks. In  dry weather the waters of the 
Shenaucloah are decidedly bluish in hue, like those of most limestone streams, but 
after rains they are stained with the red color of the soil. 

Collections were made a t  three points in the Shenandoah Valley, as follows : 
1. 8henandoah River  ( E a s t  Fork) at the ford and ferry, 5 miles west-northwest of 

Luray Village.-At this point, below the inill-dam, tho stream is rather broad and shal- 
low, with considerable currelit. The bottom is covered with loose rocks and pebbles, 
with occasional outcrops of rocks in place. I u  some quiet spots the bottom is rather 
muddy, and tlrere are numerous water weeds. This is ;L good locality for seining, but 
fishes are Romewhslt scarce, and not many kinds were found. The temperature July 
26 was 780 Fahr.’ 

2. Bawlcsbill Creek from Luray to a point about one-half mile below the town.-A 
rather swift, shallow stream, 8 or 10 fcet in width, the bothom very stony, aud slimy in 
the quiet places. The water is warm and far from clear, being stained yellow by 
clay. Temperature July 25 was 800 Pahr. 

3. Nbenatzdoah River ( E a s t  Fork) at  Waynesborough, Van-At this point, near its 
source, the river is clear, flowing over a rocky or gravelly bottom. The water i R  cold, 
most of it coming from a few large springs, some of them near Waynesborough, all 
within 4 or 5 miles of the town. 

In  the following list of species those found in the Shenandoah River near Luray 
are marked S, those ill Hawksbill Creek H, and those at Waynesborough W. 
1. Ameiurus nebulosus (Le Suenr). S., H. 

The temperature July 27 was G90 Fahr. 

Small specimens common in mud and weeds. A. 21. 
2. Noturue insignis (Rioherdson). ‘ I  Mad-Toni.” S., H. 

Rather coiumon among weeds. Well known to the negroes here, as elsewhere in 
Virginia, by tile appropriate name of Mad-Toni. Oolor, light yellowish brown; the dor- 
Sal, aiial, caudal, and pectorals edged with black in the adult. 
3. Anguilla anguilla (L.). rrZeZ.17 H. 

Frequently taken. 
S., H., W. 

Very common in sluggish waters. 
4. Catoatomus teres (Mitohill). 

‘811 of the temperatures mentioned in this ruport relate to the water iu the streams. 
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5. Catostomus nfgricans (Le Sueor). S., H , W. 
Equally common, but in swift waters. 

6. Hybognathus nuchalis Agassiz. W. 
Three rather sinal1 specimens. Compared with examples from Parke County, 

India>na, these are a little less elongate and darker in color, with a plumbeous lateral 
band, and back and aides thickly punctate. 
7. Notropis megalops (Rafinesque). H., W. 

Common only at Waynesborough. 
8. Notropis macdonaldi, Jordan & Jenkins. W. (Jordan & Jenkins, Proo. U. S. Nat. Mus., 1888, 

Five specimens. The types of this interesting new species were obtained in the 
p. 354). 

cold waters at Wapnesborough. 
9. Notropis analostanus (Girard), S., H., W. 

Common. Compared with specimens of the western species or variety, N. whipplei 
from White River, Indiana, the Virginia examples are less elongate (depth of adult 
male 39 in length instead of 4) and t h e  scales arelarger (lat. 1. 34 or 35 instead of 38 
to 40). These characters, already noticed by Professor Cope, seem to be reasonably 
constant. For the present, therefore, I retain N. analostanus as a species distinct from 
N .  whipplei. 

10. Notropis ammnus (Abbott). S., W. 
Common, especially at Luray. This species is closely related to 3. rubrifrons, but 

deeper in body, more compressed, and with notably swaller scales before the dorsal. 
These specimens vary a good deal among themselves, those from the river at Luray 
being larger, much paler in color, and with decidedly larger eye as compared with 
those from Waynesborough. The latter resemble N. rubrifrons more closely than the 
former, but all probably belong to the same species. 

I The largest specimens approach in form the rather poor figure given by Abbott of 
his Albulrmellus amae?tus,l and they axe probably specifically identical with the latter! 
a,s Abbott's description agrees in all essential respects. Head, 4; depth, 55 (42 to 
5&), I). 8, A. 10. Scales, 6-39-3. Length (Luray), 3$-inc,hes. Body elongate, com- 
pressed, the form varying somewhat. Heail sub-conic, more or less compressed; eye 
large, rather longer than snout, about 35 in head, its size largest in Luray specimens. 
Mouth large, oblique, the maxillary reaching to j u s t  pa8t front of eye, the jams about 
equal when the mouth is closed. Scales of back smaller than in related species, there 
being 22 to 26 (rarely 18 to 20) rows between the occiput and the dorsal fin. Latoral 
line much decurved. Dorsal fin inserted behind ventrals, rather high, and rather 
large, its free edge concave ; pectorals moderate, scarcely reaching ventrals, which 
extend to vent. Color translucent green; sides silvery, in some specimens a faint 
plumbeous band ending in an obscure plumbeous spot. Some specimens with dark 
points along latcral line. Pins plain. 

This species is abundant in the river channels, both at Luray and at Waynes- 
borough. Numerous specimens were taken. Specimens from tho Potomac similar to 
these have been formerly identified by me as Notropis photogenis (Cope). I t  may be 

'Abbottrs Amer. Nat. VIII, p. 334. D e l m w e  and Raritau Rivers. 
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that this ider.tification is correct, but as yet I have not found a genuine phtogenirr in 
Atlantic waters. 
11. Notropis procne (Cope). S. 

Rather common in the river. These specimens agree very well with Profemor 
Cope7s description of Eybopsis longiceps, except in the form of the preorbital bone, which 
is but little longer than deep. Compared with N .  microstomus (Rafinesque)=(N. delicio- 
sus stramifieus) from White River, Tudiana, N. longiceps differs chiefly il.1 the higher fins, 
more elevated back, slenderer tail, and more rapidly ascending profile. The scales 
are a little larger in N. Zongiceps (let. 1. 34), and the dark punctulatious along side and 
a t  base of caudal are more conspicuoiis. There is a striking difference iu the height of 
the dorsal fin, its longest ray being about as long as head in  N. longiceps adult, and about 
three.fourths bead in N. microstomus of the same size. The lateral line is also less 
decurved in N. longicgs than in the other. 

I have no specimens of Notropisprocne for comparison. My specimeus agree with 
Cope's description of the latter and with my own notes on it. I therefore regard 
longiceps as a synonym of proone. 

I may here note that Hemitremia vittata Cope, from the Holston, seems to be the 
same as Phominus jiainmeus Jordan and Gilbert. The teeth are described by Cope as 
P5 instead of 2,445, 2, but in othor respects Cope's desoription agrees with our speci- 
mens. The species may stand as Phoxinus vit tatw. 
12. Phoxinus margaritus (Cope). S. 

A single specimen. Head, 4 in length ; depth, 44; A. I 9 (not I 8) ; dorsal low ; 
scales, 58; lateral line incomplete, the pores mostly ceasing not far behind middle of 
body; body dusted with black specks; a narrow lateral streak of plulnbeous on mu- 
del peduncles. 
13. Hybopsis kentuckiensis (Rafinosque). 8. 

Common in t h e  river. 

One small specimen. 

Scarce. Lat. 1. 53 to 60. 

Very common in brooks and springs, scarce in the river. Lat. 1.63. A black lat- 

14. Semotilus bullarie (Rafinesque). 8. 

15. Semotilus atromaculatus (Mitohill). H., W. 

16. Rhinichthys atronasus (Mitohill). S., I*., W. 

eral band, with yellow or orange below it. Scales of back more or less mottled. 
17. Rhinichthys cataract@ (CUY. & Val.). S., H., W. 

between anterior nostril and base of caudal. 
18. Exoglossum maxillingua (Le Sueur). '' Niggw-Diok.JJ S., H., W. 

Very common. Lat. 1. 62 j snout much projectiug ; iusertion of dorsal mid way 

Very common in the river. Lat. 1. 62. 

Two large specimens from the river. Lat. I. 44. Body i n  one specimen with 
about 15 silvery cross-bands, most of them narrower than the dark inturspaces; back 
and fins unspotted. The second specimen hits about 11 very narrow dark cross-bare, 

19. Fundulus diaphanus (Le Sueur). S. 
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not one-third the width of the interspaces, which are of the color of the body ; back 
with some dark spots. 
20. Micropterus dolomieu (LacBpbde). S., W. Seen also at Harper’s Ferry. 

Common. The black bass is not a native of this river, but was introduced from 

It is evident that the specieR finds congcnial surroundings in the Shenandoah. 

S., H., W. 
Common, especially in deep eddies and below logs. 

the Ohio in to  the Potomac some thirty1 years ago. 

21. Lepomis auritus (L.). 
Scales on the cheek small, in 

7 or 8 rows j scales on breast small. These correspond to the typical variety auritus 
in McKay’s arrangement. 

22. Lepomis gibbosus (L.). W. 

(See Jordan and Gilbert, Synopsis, p. 477.) 

One large specimen taken et Waynesborough. 

23. Etheoetoma flabellare (Rafincsque). 
Very abundant. These specimens are similar in color to others from Indiana and 

from Cayuga Lake, New York. The only diffrrence noticeable is that the pectoral fins 
of t h e  male are faintly barred in Virginia specimens, not in the others. The body in the 
Virginia specimens is on the average a trifle deeper, and the tubes of the latera,l line 
are developed slightly farther on the average than in western specimens, but these 
clitl’erences do not justify separate names. 

24. Etheostoma nigrum (Bafinesque). Var. efulgms Cfirard. S., H. 
Very common, especially in shallow water among weeds; not found in the colder 

waters at Waynesborough. 
These specimens seem to correspond to the Arlina efulgens of Girard, described 

from a tributary of the Potomac. The coloration is that usual in this species aud the 
dark bar below eye is very well marked. The males have the dorsals extremely high, 
the membranes largely black, the rays spotted with white ; seven dark cross-blotches 
on back; eight faint dark marks on side j a small spot at base of caudal. D. IX-13, 
A. 1, 9. Scales 43, 43,44, 47, 49, in five specimens. Length of largest, 39 inches. 
Opercles scaly; cheeks, nape, and breast naked ; usually one or two scales on cheek 
behind eye. 

An extended comparison of specimens of ( 6  Boleomma” from various parts of the 
country has convinced me that olmstedi, efulgens, atromaculatum, vexillare, and 
maculaticqs must all be regarded as forms, or at the moet, subspecies under Etheostoma 
nigrum. Individual variations are numerous and perplexing and in  large series ; 
intergradations of all sorts appear. 

S., H., W. 

1 Common report at Luray places the introduction of tho black bass at about 1876. This date, 
however, is certainly incorrect, for Professor Cope says in 1869 (Journ. Ae. Nat. Sci. Phila., 1869, p. 
217): “It  appears from statements mado to me by J.  Delaplaine, of Wheeling, and Prof. J. B. Davis, 
of Roanokc College, Virginia, that the MioroTterua [dolomieu] wae introduced from sixteen to twenty 
years ago into the headwaters of the Potoruac from the Ohio, and that they have greatly increased 
since that time. They are now said to bo very abnndmt in the Shcnandoah. By snbseqneut refer- 
ence to the Smithsonian Report for 1854 (p. 290), I find that this fact has been recorded tliere by Mr. 
John Eoff, of Wheeliug, who states that this transfer, which has been so successful in ita resulta, wae 
made by Mr. William Schriver, of the aame place.” 
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Comparing specimens of E. Izigrurn from Raccoon Creek, Parke County, Ind., with 
the Luray fishes, I note that the western E. nigrunh is a slenderer fish, with the dark 
spots smaller; the black bar below eye almost obsolete, the snout longer and less 
blunt, a little longer than eye in Indiana specimens, a little shorter in those from 
Luray. Mouth in E. nigrunb a littlelarger and lessoblique. Scales 48 to 5Oin E.nigrum, 
the cheek always naked. D. IX, 12. Boleosoma nbaculatum Agassiz and B. brevipinlze 
Cope are identical with B. Izigrune. 

25. Cottus bairdi Girerd. H. W. 
Common about springs ; very abundant at Waynesborough. Our specimens cor- 

respond to var. Carolina:, Gill. It seems to Ine that the name Cottus should be retained 
for this group, rather than for the iuarine forms. 

The original application of t h e  word C‘ottzcs was to the Miller’s Thtimb of Europe, 
Cottus gobio L. The genus Cottusof Linnms, however, included the marine sculpins as 
well a8 the Miller’s Thumb. Six species are placed in Cottus by Linnaus in the t,enth 
edi tiou of the Systema Natura, cataphractus, quadricornis, grumiens, scaber, scorpius, and 
gobio. Of these species, the first, third, and fourth were early removed as types of other 
geuera, and do not belong to the Cottida: as now understood. The question a t  present 
relates only to C. Scorpius and C. goBi0, as to which should be considered the type of 
the genus Cottus. 

The nanie Cottus is taken from Artedi, the author who first used the word in a 
properly generic sense. The species described by him form the bases of the Linnrean 
names, and were gobio, qiiadriconzis, Scorpius, and cataphractus. Prom the syuouymy 
given by Artedi i t  appears that the name Cottus was adopted by him from Gaze and 
other early writers, all of whom used it only for the Uottus gobio. The word is followed 
back by Artedi to the I ~ ~ T G  of Aristotle, which he says is writteii Iiorrbc (Ilrjrroc) in 
old manuscripts iu  the Vaticanlihrary. So far as ancient usage goes, the name C’ottus 
Would belong to Cottus gobio. But under our present rules ancient usage would couut 
for nothing in deteruiiuing the type of a modern genus. Each of the species called 
Cottus by Linuaus  would have an equal right to be regarded a8 the type of the genus. 
We should therefore, ascertain which species was so selected by later authors who have 
Subdivided the genus Cottus. 

About 1735, Steller discovered one of the species of this group, apparently the one 
since called poZyacanthocep7~aZu~ (Pellas) and jaok (Cuv. 6t Val.), a near relative of 
c. Scorpius. The description left by Steller was puhlished by Tilesius in 1811 (MBm. 
Acad. Petersb., 1811, IV, 273) under the name of b L  Myoxocephalus stelleri.” 

The word bL#telleri,” as is evident from the usage of Tilesius elsewhere, is not 
intended as a, specific name, but as the authority for the generic name Myo~ocepl~alus. 
No specific name is given by Steller, who was a non-binominal wker ,  previous to 
~ i n u s u s ,  and none is supplied by Tilesius. The name Nyo~ocephalus may therefore 
be disregarded. 

The next authors concerned  re Cuvier and Valenciennes (Hist. Nat. PoisE., IV, 
1829, 142), who make this remark of the genus Uottus, restricted by them to tlie 
“Chabots” gobio, etc.), and the ‘ 6  Ohaboisseaux” (Scorpius, eto.): “Ce genre avait pour 
type primitif un petit acanthopterygien de nos rivihres” (i. e., C. gobio L.). This 
statement should apparently be regarded RR 8, selection of Cottus gobio as the type of 
Oottzce in the modem sense of the word b b  type.” 
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In 1842 DeKay gave the generic name Uranidea to an American species (qui- 
escens=gracilis), congeneric with C. gobio. Evidently DeEay was unacquainted with 
C. gobio, and regarded his Uranidea as a new type in the family. 

In 1850 Girard, recalling that the type of Cottus of Gaza, Artedi, and Cuvier was 
C. gobio, proposed to  separate the genus Cottus as then understood into smaller 
genera, retaining the name Cottus for the LLChabots?7 of Cuvier, and giving to the 
( L  Chaboisseaux” the new name of Acanthocottus. 

Girard remarks: “Had the name of Cottus belonged to the marine species of the 
group, instead of being founded on the fresh-water C. gobio, the new name Aoantho- 
cottus would. have been unnecessary. In that case we might have called the fresh- 
water species Uranidea, and the marine ones Cottus, with equal propriety, although 
the original idea of the genus Uranidea was a mistake of the author.” (Girard, Mon. 
Cottoids, 1850, 9.) 

In 1863 Putnam remarks : 
K g  We do not see the necessity of the name Acanthocottus, proposed by Girard for 

the marine tspecies of the old genus Cottus, when DeKag, many years before, by giving 
the name of Uranidea to one of our fresh-water species, recognized the two genera. 
It may be t h a t  DeKay did not have the Cottus gobio in view when he proposed the 
name of Uranidea, but his U. quiescens is the American representative of the Cottus 
gobio of Europe; and, therefore, as he was the first to distinguish the two genera 
included under the name of Cottus, his name should be retained for the fluviatile 
species, and that of Cottus for the marine, called By Girard Acanthocottus. 

“If the principle adopted by Girard were followed it would involve the change of 
such a, large number of generic names as to create the greatest confusion in nomen- 
clature.” (Bull. Mus. Comp. Zool., 1, 2, 1863.) 

Later American writers have adopted these views of Putnam, while European 
authors, without exception, have left the two groups together under the name of Cottus. 
It seems to the writer most natural to regard the two groups as separate genera. 

To decide which of these genera should be known as Cottus, we may now recapitu- 
late the evidence. 

(1) If we take ancient usage as our guide, the type of Cottus is 0. gobio, and the 
scorpius group should stand as Acanthocottus, the earliest generic’name applied by a 
binomial author. 

(2) If we take the first definite and explicit assignment of a type to Cottus 
(Cuvier, 1829, or Girard, 1850), we have the same result. 

In my opinion the view stated under (2) should be adopted, and Cottus shonld 
stand for Cottus gobio, and Acantlbocottus for C. scorpius and its marine congeners. 

The following is an outline of the synonymy of the two groups : 

COTTUS (Artedi), Linnoeus. 

(Miller’s Thambs ; Chabots.) 

Cottue Cteza, Rondelet, and of the ancients. 
<Cottus Artedi, Genera Piscium, etc., 1738. 
<Cottus Linuoeus, Systema Naturq 1758, 264 (including diverse elements besides gobio, ~corpiu8, eto.). 

Cottue Cuvier, RBgne Animal, 11, 1827 (restricted to the ‘‘ Chabots” (gobio, titc.) and the “Cha- 
boirJseaux ” (eoorpiue, eto.). 
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Cottus Covier &, Valenciennes, Hist. Nat. Poiss., IV, 1829,142 (gobio,  mentioned aa ‘‘ type primitif”). 
Uranidea DeKay, N. Y. Fauna, l?i8hosJ 1842, 61 (quiesceiLs=grariZis). 
Cottus Girard, Proc. I3ost. Soc. Nat. Hist., 1850, 111, 183, 303 (gobio). 
Cottopsis Girard, Proc. Bout. Soc. Nnt. Hist., 111, 1850, 303 (asper). 
Uranidea Piitnam, Bull. Mus. Comp. Zool., I, 18K3, 2 ( g V a d i S ) ,  and of recent American writers. 
Potamocottus Gill, Proc. Bost. Soq. Nat. Hiut., VIII, 40, 1,961 ( p U n O t U l U t U 8 ) .  
Tauridea Jordan & Rice, Jordan, Man. Vert. E. U. S., cd. 2, 1878,236 (rioei). 

ACANTHOCOTTUS, Girsrd. 

(Sculpins; Chaboiseeaux.) 

<Cottus Artedi, Genera Piscium, etc., 1738. 
<Cottus Limans, Systerna Natura, 1758, 264 (iu part). 

Myoxocephalus Steller MSS, Tilesius, M6m. Acad. Petersb., 1811, IV, 273 (non-binomial ; no ape- 
cific mnie  ; description from ill. yoZyacaicthoro~~.l,laZzts, Pallas). 

<Cottus Cnvier, RBgne Animal, 11, 1827 (Chaboisseaux). 
Acanthocottus Girsrd, I’roc. Bost. Soc., 1x1, 1850, 183, 303 (vaviubilis, soorpius, etc.). 
Cottus Pntnam, Bull. Mus. Comp. Zool., I, 1863, 2 (soorpius). 
Boreocottus Gill, Proc. Acad. Nat. Sci. Phila., 1859, 166 (millaria). 
Porocottus Gill, Proc. Acad. Net. Sci. Phila., 1859, 166 (qzcarlrijiilis). 
Megalocottus Gill, Proc. Acad. Nnt. Sci. Phila. , 1861. l G 6  (pZnlyoephaZt~s). 
Oncocottus Gill, Proc. Nat. Sci. Phila., 1862, 13 (quadricomis; possibly a valid genus). 

The oldest mame poseibly applicable to this species is Cottus cognatus of Richard- 
son, based on specimens from Great Bear Lake. As our species is verx abundant in 
Lake Superior, it is not urililtely that this cognatus is the same. Richardson’s descrip- 
tiou agrees well with our Lake Superior specimens: but it is too brief to give certainty 
of identification. The Cottus ric6arrdsoni of Agassie, from Lake Buperior, seems to be 
not specifically different from specimens from Virginia, Kentucky, and Missouri. The 
name richardsoni should not be used, as the earlier Trachidermis rickardsoni of Heckel 
is also a Cottus (= Cottus asper, Richardson). The oldest unquestionabIe name is ap- 
parently that of Cottus baird; Girard: 

For the present, then, the commonest American Cottus, the miller‘s thumb, blob, 
mull-head, bull-head, or muffle-jaws, may stand as Cottus bairdi. 

Crayfishes were abundant a t  Waynesborough, but none were seen at Luray. 
The fish fauna of the Shenandoah, as a whole, does not seem to be a rich one, notwith- 
Standing the favorable character of the waters. This fact accords with the view 
already stated by me (Science Sketches, p. 114), that connection with a large hydro- 
gral)hic basin is one of the chief elements in giving to a river a varied fish fauna. A 
large number of‘ the species found in the Kanawha or the Holston would doubtless live 
and multiply in t h e  Shenandoah if they could get there. Probably t h e  channel cat 
(Ictalurus pulzotatus) could be as profitably and as successfully introduced as the black 
bass has been. 

&--THE JAMES RIVER. 

The James River has its rise in the Alleghany Mountains in West Virginia. It 
breaks through the Alleghany Uhain and the Blue Ridge, and then, a considerable 
river, flows eastward to the sea. Its waters for the most part are clear, and in  its 
upper course comparatively cold. Most of its tributaries are swift, springfed mount- 
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ain streams ; even those of the lower part of the course have the same general ohar- 
acter, although most of these streams become muddy and yellow after rain. Eleavy 
rains and consequent floods in the early part of September prevented the completion 
of our work in the basin of the James River. All our collections were made in streams 
of the hill country. It is known, however, that the fauna of the lowland course of the 
James resembles that of the Blackwater and of the Tar, described farther on. 001- 
lections were made in the James River basin a t  the following points : 

1. James River a t  Lick Run, six miles east of Clifton Forge, at a poiut near where 
t h e  river breaks through the Alleghany Mountains. C~llect~ions made September 8. 
Tho locality is a good one for collectiug, but the heavy rains had so raised the river 
that little work could be done. The same cause prevented any work being done at 
Gala Water, a station below Clifton Forge. This point will probably be found, in 
favorable weather, to be the best point for making collections in the upper course of 
the James. Species collccted at Lick Run are marked L. 

2. EZ7e Creek opposite Natural Bridge station, 4 miles southeast of the Natural 
Bridge. Elk Creek or “Dry 
Bun” flows into James lLiver froin the south, its mouth being a short distance below 
a point opposite the railroad station of Natural Bridge. I t  is one of the most attrac. 
tive streams examined by us ; a very clear, cold trout-brook, running over rocks and 
shingle, and having a t  intervals deep pools, some of them 4 to 8 feet deep, and 
most of them shaded by alders and other trees. The stream is remarkably well 
stocked with fall-fish. some of them in tbe larger pools reaching a length of more 
than a foot. Trout. are also very abundant, as is shown by the fact that five were 
caught with t h e  Baird seine. A few specimens (Lepomis gibbosus, Boleosoma nigrum, 
Notropis amamus, Micropterus dolomieu) were caught in James River, a t  the mouth of 
this creek. Species from E l k  Creek are marked E in the followi~ig list. In our 
work about Natural Bridge, we are under especial obligations to Oolonel Parsons, pro. 
prietor of the hotel at Natural Bridge. Colonel Parsons accompanied us himself to 
Elk Creek, and freely oEered us the use of his team. 

3. Cedar Creek at Natural Bridge.-Cedar Creek is a small brook fed by springs, 
with cold and rather clear water. Across its gorge Btands the farnous Natural Bridge. 
Below thebridge i t  Bows to the James Biver through a rocky ravine. Our collec- 
tioris were made July 30 in a pool underneath the Natural Bridge. The stream 
being small and swift, contains but few species, By far the most abundant of these 
is #qualius vandoiuulue. 

Bufulo Cree76 at  and above BuEdo Mills, about 5 miles south of Lexington, 
Va. Collections made July 28; temperature 740. Buffalo Creek is a rather clear, 
very swift stream, flowing over a very rocky bottom, and containing many broad 
shallows, deep pools, and Rome small water-falls. The north side of the stream is 
largely abrupt and rocky, the south side shaded by sycamores and willows. The 
water is warm, but in most respects the stream is well adapted for collecting, 
especially below the dam a t  Buffalo Mills. tributary of North 
River, joining the latter near its mouth. 

5. North River at Loch Laird Station, about 6 miles northwest of Balcouy Falls, 
Va. Collections made July 27;  temperature 760. North 1Liver is a rather clear, 
Bwift hill-stream, rising near Lexington, V:I., atit1 flowing into the James Biver above 

It should be visited again. 

Oollectiotis made July 30; temperature about 680. 

4. 

Bugalo Creek is 
Species from this stream are marked B. 
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Balcony Falls. It was in earlier times converted into a canal by an elaborate system 
of dams and locks. Our collections were made at a point a few rods above the wagon 
bridge at Loch Laird. The stream 
is shallow and rather swift, running over gravelly bottom. The banks are covered 
with willows, and along the shore is a thick growth of Ruellia. Not much time was 
spent here, and the space fit for seining which can be worked is small. Species taken 
in the North ltiver are marked N. 

6. Swift Creek, about 5 miles north of Petersburgh, Va. Collections made Sep- 
tember 6. The collections in this stream were made during 8 heavy rain and 
under unfavorable circumstances. Immediately below the dam in Swift Creek the 
stream is very rocky ; lower. its current is less rapid, with deep holes here and there. 
Although this stream is one of the tributaries of the lower course of the James, its 
fauna is essentially that of the upland streams. The notaworthy difference consists 
in the presence of the shad, rockfish, gizzard shad, and pike. The shad and rockfish 
come up the stream to spawn in spring and the young remain in the stream through 
the summer. I n  the lowland course t h e  large-mouthed black bass takes the place of 
its more active congener. The species from Swift Creek are marked S. 

The dam below this point is now broken through. 

1. Ameiurus albidus (Lo Sueur). N., L. ‘‘ Chenuel Cat.” 
Not rare. A. 21.23. Color rather dark in young specimens. 

Not rare, i l l  sluggish places in the larger streams. 

Not rare in weedy places. 

Common in sluggish waters. 

Common in swift waters. 
6. Moxoetoma cervinum (Cope). B., E. 

Very common in swift waters, especially in water-falls and in the pools at the foot 
of dams. I 

Young Rpecimens in life have the back dark Grown, niottled with black blotches 
which extend on the sides; side with ;I well-defined coppery band, broader than the 
eye; belly below this band abruptly silvery, a blackish blotch oti tail before base of 
caudal; base of caudal pale orange j caudal dull orange, the membranes black; nos- 
tril and edge of opercle pale orange. Older specimens lose the orange lateral band, 
and in still older ones light stripes follow the rows of scales on the back. 

This little suckor is too small to be of much economic value. It rarely exceeds S 
to 10 inches in length. 
7. Hybognathus nuchalis Agarnil;. L. 

Scarce in the river channels. 

Very common, though not in cold nor very swift  water. A rather sluggiRh spe- 

2. Ameiurus nebulosue (Le Sueur). B., N. 

3. Noturus insignia (Richardson). B. “ Mad-Tom.” 

4. Catostomus teres (Mitchill). B., L., E. 

5. Catostomus nigricans (Le Suenr). B., L., N., E. 

8. Exogloseum maxillingua (Le Sueur). C., B., N. id Niggor-Diok.” 

cies, living on the bottom. 
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9. motropis procne (Cope). S., B. 

Common, especially in the creeks, in water not very cold. specimens from Swift 
Creek have the back rather broader and less elevated than in those from Luray. 
&ales 35; scales of back dark-edged ; alateral streak madeof dark points; twofaint 
dark spots, one behind the other, a t  base of caudal. This is a very characteristic color- 
mark, at least traces of it being found in all specimem. 

10. Notropis aaludanus (Jordan & Brayton). S., E. 
Common in Swift Creek only. Color pale; a d a r k  caudal spot in young only. 

InterorbitJ width, 3 in head; head, e in length. 
11. Notropie rubrifrons Cope (var.?). 

Common in the creeks, especiaIly in Buffalo Creek. Oolor silvery; snout, chin, 
and base8 of all the f ius  rosy in the males'only ; twenty scales before dorsal. Usually 
no black at base of anal. This species shows much variation in form. Some are very 
slender, the depth 6 in length, but most have t h e  depth 59. These all have the dorsal 
about two scales nearer in its insertion to suout than to fork of caudal. 

Two specimens from Buffalo Creek agree in most respects, but are decidedly deeper 
and more compressed, the depth 3 in length ; the lateral line proportionately more 
curved and t h e  dorsal further forward, only a scale nearer base of caudal than to tip 
of snout. In  these the pectoral is also longer, almost reaching base of ventrals. The 
eye in all is 3 to 39 in head. Probably all belong to one species, but, if so, the varia- 
tions in form are unusual. Compared with Indiana specimens of N. rubrifrons these 
have the eye a little larger and the head a little shorter (eye 3s to 39 in bead, not 33 
to 4). Notropis dilectus' (Girard), Arkansas to Texas, is very close to N. rubrifrons. 

Specimens from Red River, Arkansas, are more compressed, with shorter snout, 
bluntish and not as long as the small eye, which is 3 in head. Head in length, 
twenty scales before dorsal. 
12. Notropie amanus (Abbott). L., S., N. 

Common in the channels of t h e  larger streams. This species is quite variable, and 
some examples are scarcely distinguishable from N. rubrifrolzs. It reaches, however, 
a larger size. It is usually deeper in body, with smaller scales before dorsal and no 
red even in the males. A. 11. Is Swift Ureek specimens are usually but nineteen 
scales before dorsal. One of these specimens has a much deeper body, nine anal 
rays, and twenty-four scales before dorsal. Its appearance suggests a possible hybrid 
of ammu8 and megalops, though it may prove to be the young of the variety of N .  
megalops, which is common in the Roanoke. 
13, Notropis analostanus (Cirard). L., S., B.,N.,E. 

Common ; specimens vary a good deal in form, but most are deeper in body than 
western specimens (depth 33 to 4&), and the scales in the lateral line are usually but 
thirty-five. 

B., E. 

14. 

15. 

16. 

Notropis macdonaldi Jordan & Jonkine. B., N. 
One specimen from BuEalo Creek ; another from Loch Laird. 

Common; similar to northern and western examples. 

Common. 

llqotropis megalops (Rafinoeque). L., S., B., N., E. 

Hybopsis kentuckiensfs (Rafinesqne). L., S., B., N., E. 
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17. Bemotflus bullaris (Refinesque). E., L., 8. Fell-fish. 
Common in clear streams, in deep pools below swift water. Extremely abundant 

in Elk Creek, where it reaches a length of 15 inches or more. 
18. Semotilue atromaculatus (Mitchill). B. 

Scarce; in small streams only. Scales 60 to 62. 

Not rare, in swift waters. Scales 68. 
20. Rhinichthys atronaeue (Mitohill). E., C., B. 

Uommon, especially in cold, swift waters. Very abundant and brilliant in Elk 
Ureek. Males in life sulphur yellow below the dark lateral band, this color fading to 
silvery on belly. Lower fins, especially pectorals, scarlet ; a scarlet dash at base of 
caudal. Black lateral band very distinct in all cases, not giving place to a red band 
as is usually the case in males northward. 
21. Squalius vandoisulus (Cuv. L% Val.). 

Abundant, especially in swif t  brooks. The chief species fouud in Cedar Oreek. 
The larger specimens are more elongate than the others (depth 44 in length). These 

have also a more or less distinct black lateral streak with a paler streak above it, both 
belly and pale streak being crimson in life. The smaller specimens have the lateral 
streak very obscure and confined to the caudal peduucle. These are deeper in body 
(depth about 32). The number of scales ranges from 49 to 54 i u  both forms, and in 
both, the eye is longer than snout, 3 to 3& in head. All specimens except the very 
young have the lower parts, especially forward, flushed with crimson. This color is 
much deeper in the larger and more elongate speciruens, which are also frequently 
heset with sinall tubercles. These are evidently the males, arid the others the female 
and young of the same species. 

It is probable that the noniiual species funduloides, aflnis (=vandoisukcs) are all 
based on sexual or other variations of one species. Xqualius est&?-, from the Oumber- 
land River, is according to Dr. Gilbert not distinct from S, vandoisulus. 

19. Rhfnichthye cataract= (CUP. & Val.). B. . 

C.,E., B., L. 

22. Clupea sapidiseima (Wilson). S. " Shad." 
Young shad wero taken in Swift Ureek. 

Common in Swift Creek and lowland streams, not ascending to the uplands. 

Brook trout are found in all suitable tributaries of the James in the Blue Ridge 
and Allegheny Mountains. Some half dozen specimens were taken with the seine in 
Blk Creek about a mile above its mouth. 
25. Lucius reticulatus (La Suour).' S. 

Inauntstins. 

23. Dorosoma cepedianum (Le Sueur). S. 

24. Salvelinue fontinalis (Mitoliill). E. 

Specimens were taken in  Swift Oreek, but the species does not ascend to the 

-_ 
1Tn the earliest subdivision of the Linnmen genus Esoz, that mado by Rafinesque in 1810, 

&ox belono weseolected as the type of Esox, while to the geum of pikes the 1ianie Luoius was given. 
'phis errangetneut must apparently steud. The pikes en4 pickerels will then oonstitute the gonus 
Luoiua Rafinesque end the family Luciidm. 
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26. Micropterns salmoidee (LacBpBde). S. 

mon in Swift Creek. 
27. Micropterus dolomieu (LecBpBde). L. 

Tho Small-mouthed Black Bass abounds in all suitable places in the upland tribu- 
taries of the James. Several localities, as Eagle Rock, Gala Water, Graig’s Creek, 
etc., are noted among angler8 for the abundance of bass. The species seems to be 
indigenous in this river, though not in the Potomac. It rarely ascends the small 
creeks like BuEalo or Elk. 
28. Lepomis auritus (L.). L.,B.,N.,S. 4‘Yellow Belly.” 

streams further than the next species. 
29. Lepomis gibbosus (L.). L., S., N. 

Generally common, especially in the Lower James. 

Youug specimens taken in Swift Creek. 

Generally common, especially in swift shallow brooks. 

Extremely common, except in the trout-brooks ; very variable. 
Many specimens from BuEalo Creek and the specimens from Loch Laird and Elk 

greek apparently belong to the form called Boleosoma wexillare. Noue of these 
exceed 2 inches in length. The female of this form has the ordinary speckled colora- 
tiou; the male is gray with the edges of the scales above more or less dusky, and the 
head is nearly black; spots on back and sides faintly marked. First dorsal very 
high, chiefly black, especially anteriorly; second dorsal and caudal spotted; ventrals 
and anal dusky or black. 

D. VIII-12, IX-11, IX-11, IX-12, 
IX-12, in five specimens. Scales 38, 39, 40,40, 41, 42, 38,38, 39, in nine specimens. 
Lateral line usually not quite complete. 

The original type of vexillare (from Rappahannonk River at Warrenton) had D. 
VIII-10, scales 35, but was otherwise similar to these. VcxilZare doubtless repre- 
sents a slight variety of E. nigrum, which may be called E. nigrum vexilla7.e. 

The three specimens from Swif t  Creek are a little more slender, with smaller acales 
and the usual pale, speckled coloration. Scales 43, 45, 47, in three specimens. One 
of these has the cheek well scaled as in var. olmstedi. The others have the cheek 
naked as in vars. nigrum, efulgens, and vexillare. 
33. Etheostoma longimane Jordan. 

This graceful little darter is very abundant in the tributaries of the Upper James, 
especially in weedy places where the current is swift. In Buffalo and Elk Creeks it 
was found to be the commonest of the darters. 
34. Etheostoma aspro (Cope & Jordan). L. 

River at Lick Run. 

The Large-mouthed Black Bass is found only in the lowland streams. It is oom- 

This species is generally common in the tributaries of the James. It ascends 

30. Roccus lineatus (Bloch). 6. “Rock.” 

21. Etheostoma flabellare (Rafinesque). B. 

32. Etheostoma pigrum (Rafinesque) var. vexillam Jordan. B., L., N., €3. 

Cheeks and nape naked, opercles scaly. 

B., N., E. 

A single specimen, similar to those found in the Roanoke, was taken in the James 
Scales 64 ; cheeks scaly. 
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35. Etheostoma peltaturn Stauffer. S .  (Hadropterits maculatus Girard, not Alvordius niaculatus Gi- 
Etheoslonia nevisense Cope ; rard, which is E.  aspro, and not Etheostoma niaculutum ICirtland. 

AZvordiiis wasstis Jordan & Braxton.) 
A renewed comparison of large Aeries of examples has convinced m e  that the 

l~ominal species, mevismsis, peltatus, and crassus are identical, notwithstanding the dif- 
ferences in coloratiou and in the squamation of the head. 

The two specimens from Swift Creek have the coloration of E. nevisense with the 
almost naked bead of peltaturn, The largest is 2g inches in length. 

Light. straw color, the markings are all very dark, verging on jet black. Back 
with dark cross-blotches and irregular wavy and longitudinal markiugs above lateral 
h e ,  much as in E. aspro. Sides with six large conspicuous square black blotches, 
about a8 broad as the interspaces and alternating with fainter bars of black. A faint 
dusky streak along lateral line. Top of head black ; a black bar below eye ; snout and 
opercle mostiy black; nape with a pale spot surrounding a dark one; a dark band in 
axil ; 6 to 8 round spots OJI back ; first dorsal with a submedian black band and some 
black spots toward tip ; second dorsal and caudal obscurely barred ; ventrals and 
Pectorals dusky. 

General form of E. aspro, from which this species scarcely differs except in the 
larger size of its scales. Head rather heavy, the snout bluntish in protile and about as 
long as eye; lower jaw slightly included, maxillary reaching jus t  pasthont  of eye, 3g 
i U  bead. Gill membranes scarcely connected. 

Cheeks wholly naked; opercle with about 3 small scales above, sometimes naked 
on one side. Caducous central shields large aud few in  number; nape and breast naked ; 
scales 6-52-0. D. XIII, 12. A. II,lO. Head 4 in leugth; depth 53. Eye 4 in bead. 

Fins all comparatively low and small; pectoral a little Shorter than head, barely 
reaching tips of ventrals, and nearly as large as second dorsal, its second spine a little 
slenderer and longer than first ; caudal luuate. 

Specimens from Carlisle, Pa., agree with these specimens, except that the black 
lateral spots are smaller and rounded. Scales 56. 

Etheostonza ouadita! (Jordan and Gilbert), (specimens from Saline River, Benton, 
Ark., and from the Wabash Itiver at New Harmony, Ind.), is extremely close to E. 
Peltaturn. E.  ouachitm has the head a, little more slender, the pectorals longer, reaching 
Pasb tips of ventrals, and four distinct black cross-blotches on back. 

Both species might be regarded as varieties of E. aspro were it not for the larger 
scales. 

36. Cottus bairdi Girard. E. ‘‘ Mull-heed.” 

destructive to the eggs of trout. 
Very abundant in clear streams and spring runs. A mischievous fish; very 

C.-THE DISMAL SWAMP (ELIZABETH RIVER). 

The Dismal Swamp, which lies in the southeastern part of Virginia and the a(1.b- 
cent portion of North Uarolina, is a large marshy area, most of it heavily timbered with 
cYlm%s and other trees. Near the center of the swamp is Lake Druinmond, Ilearly 
ci~culnr in form, with a diameter of5 or G miles. The waters of the swamp and the lake 
ape free from sediment, but stained of a dark.browii color by the vegetable matter of 
the swamp. The lake water, in fact, is regarded as excellent for drinkiilg purposes. 

Bull. U. S .  F. O., 88-8 
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The fish fauna of the Dismal Swamp is essentially that, of other marshy lowlands 
of the Southeru States, in which the underlying clays are covered by vegetable depos- 
its. Some of the species characteristic of the Florida fauua Neem to find here their 
northern limit. Collections were made in the followirg localities within the borders 
of the Dismal Swamp. 

1. Jericho Canal near Suffolk, Va.-August 31 ; temperature, 730. This canal is 
the outlet to Lake Drummond. A t  the time of collecting, the water was low, and the 
bottom of the canal had a dense growth of aquatic plants. The water was clear, but 
of the color of cider. The region seined extended from the point where the main road 
leading from Suffolk crosses the canal, down to its mouth in Shingle Creek. Species 
found here are marked J. 

2. Shingle Creek near Suffolk, Va.-August 31. This stream is a tributary of the 
Elizabeth River. Tides enter the  sheam, the waters of which are consequently brack- 
ish. It was seiued during low tide a t  the place where the Jericho Canal euters it. 
Species found in this stream are marked S. 

3. Rpring Creek near Suffolk, Va.-August 31. This is another tributary of Eliza- 
beth River, similar in its character to Shingle Creek. Fishes from this locality are 
marked P. 

4. Canal and canal feeder near Wallaceton, Va.-September 2. The Dismal Swamp 
Canal passes north and south through the swamp jus t  east of‘ Lake Drummoud. It 
is connected with Lake Drummond by a short caual or “feeder:” whioh joins the 
canal just south of the large farm of’ Mr. Wallace, or Wallaceton post-office. Both 
canal and feeder were found to be so full of snags that seining was almost impossible, 
the feeder especially so. For the same reason no work could be done in the lake. The 
water in the canal is clear, bu t  very dark; the bottom is full of black muck, formed of 
decaying vegetation, which fills the seine. It is said that the gar (Lepisosteus osseus) 
and Amia calva reach B very large size in the lake. No specimens were taken, how- 
ever. Species taken in this locality are marked D. 

5. Ditch on Dover farm a t  Wallaceton.-September 2. (6 Dover farm is a square 
district of about 700 acres, which has been “carved out” of the swamp. The whole 
farm is surrounded by an embankment, which keep8 out the water of the swamp.. It . is drained by ditches, which join into one, and this is led off by a tunnel under the 
canal. The water in the ditches is several feet lower than that of Lake Drnmmond or 
the canal. The main ditch was seined at its outlet after its waters had passed under 
the canal. Species from this locality are marked W. 
1. Ameiurus nebulosus (Le Sueur). D. 

Three specimens, quite dark; caudal somewhat concave. A. 22. 
2. Ameiurue erebennue Jordan. J., 8. 

Rather common. Color black everywhere ; anal high aud long, its rays 25 to 27. 
The commonest catfish in the swamp, although not before noticed north of Florida. 
3. Noturus insignis (Riohardson). S. 

Scarce. 

Probably common. 
4. bguilla anguilla roetrata (Le Sueur). D., S. 
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5. Erimyzon sucetta ( h 0 6 p b d o ) .  8. 
Common. In life ventrals and pectorals bright red, tipped with blue, a bright 

blue patch on opercle; rays of dorsal reddish, the membranes blackish; body with a 
black lateral shade. Scales 45, but regularly arranged. These specimens seem refer- 
able to the northern var. oblongus rather than to the true suoetta. 
6. Moxostoma papillosum (Cope). 8. 

A few 8pecimens. 

7. Hybognathus nuchalis Agassiz. 
Most of these specimens correspond to the Hybognathus regia of Girard. The 

largest specimens (4& inches in length) are larger than any western specimens of 
nuchatis which I have seen. Tho body in these large examples is deeper (depth 4 to 
48 in length) than in nuchalis (depth 49, and the caudal peduncle is stouter. A com- 
parison of numerous specimens reduced these and other supposed differences to a min- 
imum, and only the larger size and proportionately greater depth of body remain to 
distinguish regia from nuchalis. 
8. Notemigonus chrysoleucus (Mitohill). 

A. 13, scales 49 ; A. 14, scales 51 ; & 15, scales 51 ; A. 14, scales 
47 ;. A. 13, scalew 50 ; A. 16, scales 54, in six specirneus. These specimens should be 
referred to the nor6hern or typical var. chrysoleucus. 
9. Notropis saludanus (Jordan & Brayton). 

S., P. 

S., P., D., W. 
Very common. 

S. 
One specimen, dark in color. 

Rather scarce j lateral stripe jet  black, this stripe extending through eye around 
Back high j caudal peduncle slender ; dorsal high. 

10. Notropie procne (Copo). S. 

snout. Scales 35. 
11. Notropis amanus (Abbott). S. 

Common. Color dark; 18 scales before dorsal; base of anal with dark dots. 
12. Notropis niveus (Copo). S.,P. 

' The specimens differ considerably from the typical niveus (Catawba River), and 
may belong to a different species. 

The mouth in these specimens is rather less included below the snout, the eye is 
larger (3Q in head, 3% in niveus) and the color is much darker, there being a distinct 
plumbeous lateral band. The body in these specimens is rather more elongate. A. 8, 
scales 37. 

Compared with N .  zohipplei, these specimens are much more slender, with notably 
larger eye, slenderer head, aiid considerably lower dorsal. Probably the specimens 
from Shingle and Spring Creeks represent a lowland variety of Notropis Jveus. 
13. Stolephorus mitchilli (Cav. & Val.). S. 

14. Clupea peeudoharengus (Wilson). S. 

15. Doroeoma cepedianum (Le Sueur). S., P. 

Many young anchovies were taken in Shingle Oreek. 

A few young alewives were taken in Shingle Creek. 

Common. 
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16. Fundulus diaphanus (Le Sueur). 

specimen. 
17. Gambusia patruelis (Baird & Girard). J., D., W., S., P. 

8. 
Color very dark; body with 14 narrow, black cross-bands. D. 13 j A. 19. One 

Very common. 

Very common in the Jericho Canal j not seen elsewhere. 
19. Umbra pygmaea (De Kay). J. 

In view of the constant differences in pattern of coloration shown by the eastern 
form, the latter may perhaps stand provisionally as a distinct species. The characters 
are well given by Blatchleg (Proc. Ac. Nat. Sci. Phila., 1885, 12). 
20. Lucius americanus (Gmelin). 

18. Chologaster avitus Jordan & Jenkins. J. 

J., 8. 

Common. 

Common. 
21. Lucius reticulatus (Le Suenr). J., S., P. 

22. Aphredoderus sayanus (Gilliams). 
Common. D. TIT, 10; A. IT, 6;  scales 39 to 42; 23 scales before dorsal; color very 

dark ; a pale streak along lateral line; a dark streak above base of anal and parallel 
with it. 

Specimens from Delaware River have scales 47 to 48, 24 before dorsal, but are 
otherwise similar. 

Specimens from Illinois River have the color much paler, the streak above anal 
obsolete, and the scales very much smaller, about 58 in a Iengthwiso series; 36 before 
dorsal. These certainly form a tangible variety or subspecies, gibbosus Le Sueur. 
(Aphredoderus gibbosus Le Sueur= Bternotremia isolepis Nelson = Aphredoderus cook- 
ianus Jordan = Asterfiotremia mesotrema Jordan. The last three synonyms represent 
different stages of growth). Other specimens, Wabash River, show 48 to 51 scales, 
and are apparently intermediate between gibbosus aud sayanzcs. 

23. Centrarchus macropterus (LacBpEde). J. 

J. ,  D., W. 

D. XII, A. VII ;  scales 41. 
24. Pomoxis sparoides (Lacbpade). J. 

Common . 

Two specimens ; scales 45. 
26. Enneacanthus obeeue (Baird). J., W. 

Uommon. Compared with the next species (E. glorioszcs or 8imulafis, from Tren. 
ton, N. J.), E. obeswr is more elongate, the forehead above eye less depressed, the 
lateral line less arched, the eye smaller, the black lateral bands very distinct, The 
most striking character is in the size of the opercular spot. This, in obesus, is as wide 
as long in the adult, and four-fifths diameter of eye. In  gloriosus it is longer than 
wide, and little more than half diameter of eye. Both species have pale spots on the 
body and fins, but in obeszcs those on the body are smaller and farther apart. 

Common. 

25. Acantharchus pomotis (Baird). J. 
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27. Enneacanthus gloriosus (Holbrook). S. 

Rather scarce. Depth, 28 in length j ear flap not larger than pupil ; a faint trace 
of cross-bands. I see no reason to doubt the identity of Bryttus gloriosus Holbrook, 
with Hemioplites simulans Cope, and Enneacantlius margarotis Gill SC Jordan. The 
ear flsp is smali in gloriosus as in simulans, and no difference of any importance is 
Rhown in the descriptions. 
28. Leporais auritus (L.). S. 

Scarce. 

Not rare. 
30. Lepomis holbrooki (Cuv. 65 Vel.). 

Not rare. This species differs from L. gibbosus in its plainer color ; greenish, with 
faint bronze spots j breast yellow ; dorsal unspotted. I ts  snout is sharper and longer 
than in L. gibbosus, scales 44; 4 rows 011 cheek. Dorsal higher than in L. gibbosus; 
longest spine, I& in head, as long as snout and eye. Eye about as long as snout. 

Lepomis notatus (Lower Mississippi) seems to be a different species, distinguished 
by the larger scales (lat. 1. about 35). 
31. Micropterus malmoides ILac6pbde). 8. 

32. Roccus lineatus (Bloch). S., P. 

29. Lepomis gibbosus (L.). S. 

J., D., W., 5. 

Common. 

Young specimens common. 
33. Morone americana (Gmelin). S.,P. 

Common. 
34. Etheostoma vitreum (Cope). S. 

Common in sandy places. 

Verj  common. 

One specimen. 

One specimen. Body very slender, the depth 6% in length. 

35. Etheostoma nigrum olmstedi (Storer). S., P. 
Cheeks closely scaled in a11 specimens examined. D. IX-15. 

36. Etheostoma peltaturn Staufler. s. 

37. ntheostoma fusiforme (Girerd). W. 
Scales 53 ; two rows 

of scales above lateral line ; tubos on 16 scales. D. IX-10. Top of liead naked ; cheeks, 
opercles, nape, and breast scaly; scales on cheek large. Base of caudal with four 
dark spotsin a vertical row; body with dark markings in the form of a faint interrupted 
dark lateral band with dark shades above and below it. 

This specimen seems to agree with the type of Girard's fusiforme. Hololepis 
erochrous Oope also agrees fairly with it, and may be regarded as the same. 

Throughout the entire lowland regiotl, from Dakota to Texas, Michigan, Massa- 
chusetts, and Florida, small darters are found, which agree more or less closoly with 
this specimen, so closely, indeed, that I do not know how to dram specific distinctions 
among them. To these have been given the specific names of eos (N. Indiana) ; palus- 
trzs (S. Indiana); exiilis (Dakota); warreni (Dakota) j g r a d s  (Texas); elegans (Texaa); 
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bzitlerimus (Mississippi), and barratti (South Carolina). Some of the results of a 
receut examination of material may be here given. \ 

a. Clam Lake, Michigan (cos) : These specimens are a little stouter and darker in color, the scales on 

b. Thayer Lake, Michigan (czilc) : Still stouter, @ore barred, tho cheeks naked. 
c. Northern Illinois ( cos ) :  Stouter, the depth 5 i n  leugth; scales 56, 4 rows above lateral line ; scales 

d .  Southern Illinois (barratti). Still stoutor, depth 43; scales 49, 3 rows above lateral linc; cheeks well 

e. Terre Haute, Ind. (palustre). Depth 5 ;  scales 50,3 rows above lateral line ; snout rather short; 

f. Trinity River, Dallas, Tcx. (gracile). Similar to o in  color and forrn, a little stouter; cheeks well 

g. Saline River, Bentou, Ark. (gracile). Very similar tof. Scales 49; three spots at base of caudal. 
h. Mount Vernon, Ind. Cpaluszrs). Stout, depth 4Q; scales 53, one row above lateral line ; one caudal 

the cheeks obscure. Scales, 55. 

on checks evident: throe spots a t  base of caudal. 

scaled; color nearly plain; sides with faint bars and a single spot at base of caudal. 

cheeks well scaled; a singlo faint caudal spot ; markiugs obscure; bluish bars in life. 

scaled; scales 50, 3 rows above lateral line; three spots at base of caudal. 

spot ; snout bluntish; uo dark lateral stripe. 

Possibly these several varieties may be separated by the following characters : 
a. Cheeks naked; body faintly barred. .- --. .-- _ _ -  .- - __. ._.. ._ __.. ._._.. _.._ ... __. .. _ _ _  - .___..mils. 
aa. Cheeks scaly. 

b. Body stoutish; no lateral stripe; depth 44 to 54 in length. 
c. Snout moderato ; scales on cheek small ; sides with crimson spots . - - _ _ _  _ _ _ _  .. . __. .__ _ _ .  80s. 

cc. Snout bluntish ; no bright red ; sides v i t h  greenish cross-shades. - - - -. - - - -. ._ .palustre. 
ccc. Snout rather sharp ; no red. 

d. Body more or less barred and spotted. - - - -  - - -  - - -  - .-- --. . . - - - - - _ _  - __. . ._ - - ._---.gracile. 
ad. Body nearly plain greenish. - - - -. . - - - - -  . - - - - -  .- - - -. - _ - _  - _ _  - _ _ _  - - _ _  - _ _ _ _  .__ __. barratti. 

bb. Body very slender ; depth G in length ; a dark latmeral band and more or less of red mark- 
ings . . - _._ - . - - - - - . - - - -. - - - __. _____. . - - - . - - __. - - - - -. . - - - - - . . . - -. - -. - - - - - -. ft&forol.nte. 

But the value and constancy of each of the above characters are yet to be proved. 

This small sole ascends the streams from the sea and is abundant on sandy bot- 
38. Achirus fasciatus Lac6pbde. 

toms in the creeks. 

s., P. 

D.-THE CHOWAN RIVER. 

The Chowan River opens by a broad shallow mouth or estuary into the north side 
of Albemarle Sound. Its principal tributary is the Blackwater, which rises in the 
southeastern part of Virginia and takes its way southward through densely wooded 
swamps of cypress, pine, etc., flowing into the head of tho estuslry of the Chowan. The 
water of the Blackwater is clear, but, RS the name indicates, it is stained to the color 
of coffee by the driinago from the cypress swamps. 

1. Blackwater Etiver a t  Zuni.-This stream wa8 seined a t  Zuni, a little town on the 
railway west of Suffolk. Collections were made above aud below the railroad bridge 
;It Zuni. The river at thfs point is very full of snags, but in the shallow places the 
bottom was sandy. 

1. Noturus insignis (Richardson). 

2. h g u i l l a  anguilla rostrata (Le Suenr). 

Temperature 730, September 6. 
The fish fauna is essentially that of the neighboring Dismal Swamp. 

Not rare. 

Common. 
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3. Notropis amanus (Abbott). 
A few large specimens very dark in color and looking as though starved. 

4. Notropis niveus (Cope). 
Very abundant, similar to specimens from the Dismal Swamp, the color darker, 

the snout sharper, the mouth more oblique and more terminal than in specimens from 

5. Notropis procne (Cope). 
Specimenc, quite slender, the back less elevated than in upland examples, the color 

very dark, but  the markings similar. Cliiu always pals (black in the next species). 
6. Notropis chalybaeus (Cope). 

Very close to N .  anogertus Forbes, differing chiefly in the more backward dorsal 
arid smaller ante-dorm1 scales, the general form, markings, size of eye and form of 
mouth tho same in the two species. Head 4k in length ; depth 5;  D. 8 ; A. 7 to 9. 
Scales 33,16 to 17 aeries before dorsal. Length, 2 inches. 

Body moderately elongate, compressed, the barn& a little elevated, the tail con- 
tracted ; top of head not very broad : scales before dorsal small ; lateral line nearly 
straight, somewhat interrupted. Snout short, not two-thirds t h e  large eye, rather 
blunt, mouth short, very oblique, the chin projecting. Eye 3 in head. Dorsal inserted 
behind ventrals, a t  a poiut one and one-third times Iength of head, behind the nape. 
Dorsal and anal very short and high ; pectorals and ventrals short. Color quite dark, 
a jet black lateral band, ;-hidl passes around the snout and includes the chin; a 
darker spot a t  base of caudal ; a dark streak along base of anal. 

Compared with specimens of Notropis anogenus taken by Professor Meek in Cay- 
uga Lake, t>lie latter diEers in the paler color, broader head, inore anterior dorsal 
(only a, head's length behind nape), and in the larger size (13 in number) of' the scales 
before the dorsal. 
7. Clupea sapidissima (Wilson). S8ad. 

Cape Fear River. d 

Youiig, abimclant. 

Few taken. 

A few t'aken. 

Common. 

Common. 

A few. 

Two taken. 

Abundant. 

Abundant ; cheeks covered with ~mi111, partly imbedded scales. 

8. Gambusia patruelis (Baird & Girard). 

9. Lucius reticulatus (Le Sueur). 

10. Micropterus salmoides (Lac6pBde). 

11. Lepomis auritus (L.). 

12. Lepomis gibbosus (L.). 

13. Peroa flavescene (Mitchill). Raccoon Perah, 

14. Etheostoma vitreum (Cope). 

15. Etheostoma nigrum olmstedi (Storer). 
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16. Etheostoma aspro (Cope & Jordan). 

Several specimens, similar to those from the Roanoke. Scales 62, 62, 64. Com- 
pared with E. peltaturn from the Neuse, these specimens have smsller scales, and 
the blotches on the sides coalesce into a nearly continuous black band, nearly as wide 
as eye, its edges uneven. In  some the cheeks are naked, in others scaly. 

(Var.) 

d, 
17. Etheostoma quiescens (Jordan). 

The original type of this species came from hllapaha River, a tributary of the 
Suwanee River in southern Georgia. The four specimens taken at Zuni agree with 
this type except in the form of the body. This is very slender in the Suwanse speci- 
men, but rather stout in those from the Blackwater. 

Head 3% in length (4& with caudal) ; depth 4$(4+). D. XI-12, A. II,7. Scales 3- 
54-8. Pores on 27 scales. Length 1% inches. Body not greatly elongate, compressed, 
the back elevated, the back higher and the tail shorter than in E. eos. Maxillary 
extending to front of pupil; jaws equal; preopercle a little crenulate above. Cheeks, 
opercles, and whole top of head closely scaled : breast and nape scaled ; snout, jaws, and 
preorbital n a k d  ; lateral lime running very high as in E. fusiforme, from which this 
species is chiefly distinguished by the scaly crown, a character seeu also iu  E. tuscuwabia, 
a species not closely related to E. quiescens. Caudal llj in head; pectoral as loug as 
head. Color dark brown, the pale parts chiefly bright red i u  life; back with some 
dark markings; side with a broad black lateral band, mottled and interspersed with 
red; an area of red along lateral line; some black spots on lower part of side; a black 
spot a t  base of pectoral ; three black bars about eye j four black spots in a cross-series 
a t  base of caudal, the  middle ones largest. Fins checkered ; dorsal, anal, and caudal 
finely barred ; ventrals, anal, and pectorals plain. 

E.-THE ROANOKE RIVER. 

The Roanoke River has its sources in the Blue Ridge Mountains in southwestern 
Virginia,from which region it fiows southeastward through the uplands, and ultimately 
passes into the lowland region of east North Carolina. It8 mouth is a broad estuary, 
Roanoke Sound, which opens into Albemarle Sound. The general character of the 
river basin is similar to that of the James. Our examinations of this river were all 
made near the source of its main braixh, the Staunton River, in Montgomery and 
Roanoke Counties, Virginia. The work was here done under very favorable circum- 
stances, and it is probable that so far as thefishe8 of the upland course are concerned, 
our list is nearly complete. The water of most of the tributaries of the Upper Roanoke 
is very clear, and the streams are extremely picturesque. Collections were made at 
the following points: 

1. Bottom Ureek, about 5 miles south of Alleghany Springs, August 3 ; tempera,. 
ture 770. 

The infant Roanoko is formed by the union of two mountain streams, Bottom 
Creek and Lick Pork, which come together on the west side of Bent Mountain, some 
4 miles above Alleghany Springs. Of these streams the larger, Bottom Oreek, was 
examined by us. Its waters are very clew, forming a succession of rapids and deep 
pools, the swift places having the bottom lined with a river weed (Podostemon cerato- 
phyllus). The 
fishes are substantially the same as those in the river below. The only difference 

The water is, however, warm, scarcely colder than that of the river. 
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worthy of note is in the much greater abundance of Chrosomus oreas, 8qualiw fu%- 
duloides, Etheostonm podostemone, and Notropis megalops cerasinus. Even the eel aud 
the rock bass are found in Bottom Creek. It is said that brook trout are occasionally 
taken here, but none were seen. 

2. Roanoke (Staunton) River at  Salem and Roanoke, Va., July 31, August 1, 
-a 

The Roanoke or Staunton River from .Salem to Roanoke is comparatively clear, 
with alternations of shallow, swift places, where the river flows over shiugle arid rocks, 
and long, still stretches where the bottom is more or loss muddy. The shoal areas, 
many of which are used as fords, are about one-half mile apart, and xome of them are 
excellent as collecting grounds. Oollections were made below the mill, southwest of 
Salem ; about the mouth of Mason’s Creek, 2 miles below Salem ; a t  the bridge, 2 
miles sonthwest of Roanoke, and a t  various places within 3 miles of this bridge, in the 
directiori of Salem. All thi3Sf3 localities are good. The shoal immediately under and 
below tlie bridge at Roauoke is probably t h e  best. 

A small, 
clear stream, its water scarcely coldor than that of the river. It was  seined near 
its mouth. 

4. Back Creek a t  Poage’s Mill, 10 miles south of Salem. August 1; temperature 
770. It rises 011 the 
eastern side of Bent Mountain opposite the source of Bottom Creek. The following 
species were found here : 
1. Moxostoma cervinum (Cope). 

Under t h e  mill.dams. 
2. Campostoma anomalum (Rafinesque). 

Commou. 

Very common, 

Very abundant and very brightly colored. 

Specimeus very short arid deep; abundant in the mill-pond; scales 41. 

Common. 

Scarce. 

August 2 ; teniperature 820. 

3. Masods Creek, 2 miles east of Salem. August 1 ; temperature 820. 

Its fishes are the same as those found in the river. 

This is a small, clear, sandy stream, its waters quite warm. 

3. Chrosomus oreas (Cope). 
Some of the specimens remarkably brilliant in color. 

4. Notropis megalops cerasinus (Cope). 

5 Hybopsis kentuckiensie (Rafinesque). 

6. Rhlnlchthys atronasus (Mitohill). 

7. Squalius vandoisulus (Cuv. & Val.). 

8. Etheostoma flabellare (IEafinosque). 

Scarce. 
The followiug is a list of the species found in the river: 

Very common, especially in grassy places in the river. I n  life, pale yellow, nearly 
Uniforrri; all specimens, large and sinall, with the dorsal, a d ,  and caudal broadly 
edged with jet-black, the basal part of the fin pale. caudal long, rounded at tip. 

1. Noturus insignia (Rioharthon). Mud Tom. 
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There is considerable variation in the width of the head and in the length of the 
pectoral spines (13 to 2& in head). A 16. Pectoral spine retrorse-serrate on the outer 
margin, the inner margin with coarse teeth near the base. 
2 Noturus gilberti Jordan & Evermann. 

About two-fifths of the specimens of " Mad Tom" obtained at Roanoke and Salem 
belong to this species, well distinguished by its color, and by the form of its adipose 
fin, caudal fin, and pectoral spines. 
3. Moxostoma papillosum (Cope). 

A few young specimens taken at Roanoke. 

Common a t  the foot of mill-dams and in swift waters. 

Commori; specimens dark in color. Lat. 1. 47. 

Common. 

Not rare. 

Very common ; a sluggish fish living near the bottom. 
9. Chrosomue oreas (Cope). 

Very abundant in the clew brooks; rare in the river; the most ornate of all our 
Uyprinidcc. I n  life head, belly, and lower parts deep scarlet; fins bright yellow, with 
scarlet at base; back with black vertical bars j a black band from snout through eye 
to the anal fin, very broad and very distinct in males; another band beginning above 
this one, separate from i t  a t  a point before the vent, arid going straight to caudal. 
These markings are quite distinot from the two nearly parallel black bands seen in 0. 
erythrogmter. 0. oreas also dieers in having a slightly longer snout, longer preorbital, 
and longer maxillary, which extends nearly to the eye. It should probably be ranked 
as a distinct species. 

10. Notropis procne (Cope). 
Not rare; a few specimens are extremely pale, having no black on scales on sldes 

of head. These, however, hare  the same foriii as the others and show traces a t  least 
of the spots at base of caudal. 
11. Notropis megalops (Rafinesque). 

Common. Of this species two distinct forms or varieties, possibly distinct species, 
are found, neither of them quite like auy form of N .  megalops which I have met in any 
other stream. The two forms are very difl'eerent from each obher and may be distin- 
guished even when very young. The one called var. cerasinus by Professor Oope 
abounds in the small atreatus, the other which I call var. albeolus is found in the 
river. 

Notropis megalops cerusilzus is small in size, seldom exceeding 4 inches. I n  life it 
is steel-blue above, thb body flushed with pink and the f ins  all bright rcd. The sides 
are always marked by irregular blackish cross-blotches and bars, formed by a broad, 

4. Moxostoma cervinum (Cope). 

5. Catostomus nigricans (Le Suenr). 'LDutchman." 

6. Catostomus teres (Mitohill). 

7. Campostoma anomalum (R:ifinesque). 
Lat. 1. 49 to 52. 

8. Exoglossum maxillingua (Le Sueur). "Niggor Fish." 
Lat. 1. 57. 
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dark edging on some of the scales. This marking seems to be constant, but the size 
and arrangement of the bars vary much. E j e  rather small, 4 in head; snout rather 
short and blunt; body rather deep (depth 32). Lat. 1. 37. 15 scales before dorsal. 
Dorsal and anal rather high, the free edges concave. 

Notropis megalops albeolus reaches a larger size; it is olivaceous above, the sides 
and fins pure silvery white, the tip of the snout pinkish in the male. The siiout in 
var. albeolus is sharper than in var. megalops, aud the caudal peduncle and fin are 
especially longer. Depth of adult, 4 in length; e p  39 in head; lat. 1.38; 14 scales 
before dorsal. The dorsal and anal are high, tlieir free edges concave. The form of 
t h e  mouth in both varieties is the same as in the typical megalops. The young of par. 
albeolus resembles N .  maodonaZdi, but the mouth is larger in the latter and the body 
fitill more sleuder. 
12. Notropis ardens (Cope). 

Very commoii. Male steel blue in life, with more or less of bright red on fins, 
head, and anterior part of body ; base of dorsal anteriorly black ; females very pale. 
I have compared t h i s  specios with its western analogues N. atripes, Cache River, Illi- 
nois; N. Ip?hrurus, Raccoon Creek, Parke County, Iudiaua; and N .  umbratilis, Hun- 
dred and Two River, Iowa. It differs from all these in the much more slender body 
(the depth e in the length, even in the adult males), and i n  the larger eye (38 in head). 
It should, I think, be regarded as a different species, although the diflerence is but 
slight. N. umbratilis is well distinguished by its differeut coloration and large eye. 
The three remaining nominal species of this type fouud in t h e  Upper Mississippi 
region (N. cyanocephalus, N. lytkrurus, and N. atripes) differ very little from each other, 
and may be regarded a8 varieties of one, for which the oldest tenable name is N .  oyafio- 
cephalus (Copeland). 
13. Notropis niveus (Cope). 

. 

Common. 

Very common. 

In brooks. Barbel a little niore conspicuous than usual. 
16. Squalius vandoisulus (Cuv. & Val.). 

Rare ; in Back Oreek only. 

Common. 

Scarce. 
19. Ambloplitee rupeetris cavifrons (COPG). 

Two speciinens taken; one very large example, 9 inohes long, in a pool of Bottom 
Creek, and B small one in the river. The stomach of the large specimen was filled 
with minnows and “Mad Toms.” The smaller corresponds to the description of Amblo- 
plites cavvrons Uope. On comparing the adult exarnples witli Ambloplites rupepeutris 
from Rawson Lake, Michigau, I find .but R single tangible difforence. In A. cav~rol t s  
the scales on the cheek are minute arid inil)edded, wholly invisible over niost of the 

14. Hybopeis kentuckiensis (Refinesque). 

15. Rhinichthys atronasue (Mitchill). 

17. Anguilla anguilla rostrata (Le Sueur). 

18. Micropterus dolomieu (Lacbpbde). 

‘’ Red Eye.” 
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area. In A. rupestris the cheek scales are well developed, usually in about nine rows. 
The scales on the breast are also more obscure in A. cavifrons, but the scales on the 
body are alike in the two forms. There is no tangible difference in the profile, but the 
different squamation of the head 8eems to justify t h e  recognition of A. cavifrons as a 
tllight geographical variety. 
20. Lepomis auritus (L.). 

Common. The specimens belong to the northern variety, with small scales on 
breast and cheeks. Lepomis oplblhulmicus (Cope), from some tributary of the Moanoke, 
is probably the same species. 
21. Lepomis gibbosus (L.). 

22. Etheostoma podostemone Jordan & Jenkins. 

Bottom Creek. 
23. Etheostoma nigrum (Rafinesque). 

Creek, above Alleghany Springs. 
24. Etheostoma roanoka Jordan & Evermann. 

Scarce. 

Very common, especially in swift waters among river weeds. Most abundant in 

One specimen of' var. vexillare (scales 40, 41 ,) from S;ilem j many from Bottom 

Very commnn in swift  and grassy waters; one of the most elegant of the darters. 
25. Etheostoma aspro (Cope & Jordan). 

Several specimens, the longest 4+ inches in length; most common in Bottom 
Creek in rather deep water. D. XII-13, XIV-13 in two specimens; A. 11-9, scales 
60, 64, 64 in three specimens. These specimens agree fairly with E. aspro from Illi- 
nois Xiver. The dark blotches on the hides are smaller, less broadly confluent, but 
rather resembling widenings of a narrow black band. The scales are a little larger, 
those on the cheeks faint and imbedded, and iu one specimen wanting altogether. 
26. Etheostoma rex Jordan & Evermann. 

Two specimens of this superb darter were taken ju the Roanoke River. The 
larger of these (59 inches long) was taken in the rapids under the bridge 2 miles 
Routhwest of Roanoke. 
27. Etheostoma flabellare (Rafinesque). 

Common; scales 46. These specimens are not difl'erent from others from Indiana. 

F.-THE PAMLICO RIVER. 

The Pamlico River is a broad, tide-water estuary opening into the southern part 
of Parnlico Sound. Its principal tributary is known as Tar River, a stream which 
rises near t h e  Virginia line, and flows southeast through pine forests into the head of 
the Pamlico. Collections were made in the Tar River, a t  a point 2 miles below the 
village of Rocky Mount. August 29; temperature '730. 

In the Tar River, at the point referred to, a large dam crosses the stream. This 
dam rests on a ledge of granite, and for a long distance below the darn the bottom of 
the river is very rocky. There are a few deep holes in the river, and some other 
points suitable for collecting. The water 
iu  the river was muddy, although it had not 1)ceri raised by rains. 

The rocks are covered with water-plants. 
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1. Lepisosteus osseus (L.). 
Two small specimens, about a foot long, and many large ones were taken. 

“Tabby Cat.” 
A single specimen, similar to the types of the species from the Neuse River. 
Numerous very large examples of this species wcre taken some twelve years ago in 

the Tar River, near Tarborough, by Mr. James W. Milner. These are now in the U. 
8. National Museum. They were a t  first identified by me as Noturus eleutlierus, and 
afterwards as Noturus miurus. They are closest to N. miurus, but apparently dis- 
tinct from both species, having a stronger armature and a more strongly marked 

2. Noturus furiosus Jordan & Meek. 

coloration than either. 

3. Noturus insignis (Richardson). 
Abundant. Color very dark; edges of fins little darker. 

4. Ameiurus erebennus Jordan. 
Two small specimens. 

Uommon. Arid rays 28 ; caudal slightly concave. 
5. Ameiurus nebulosus (Le Sueur). 

6. Catostomus nigricans (Lo Sueur). 
Common. 

Common. Body rather elongate; the back low ; lower ip small, -Jepl,v incise 
7. Moxostoma papillosum (Cope). 

its surface plicate, but the folds broken up into papillm. D. 13. 
, 

8. Moxostoma cervinum (Cope). 
Cornmon. Color strongly marked; back purplish black; belly abruptly white; a 

pale streak along the centers of each row of scales ; dorsal, anal, and caudal dark, the 
tips inky black. 

9. Hybognathus nuchalis Agassia. 
Cornmon. Specimens all small. 

Uommon. 

Two small specimens, similar to those from the Roanoke; lower jaw not shorter 

10. Notropis procne (Cope). 

11. Notropis megalops albeolus Jordau & Meek. 

than upper. 
12. Notropis matutinus (Cope). 

Common. This species is a member of the group called Lyticrurus, and it is 
Closely related to Notropis Zirus. In spirits it is very pale, with a lateral band of dark 
Points and a small black spot a t  base of dorsal in front, preceded by a dark streak 
along the middle line of the back. Head 4& ; depth 56 ih length ; scales 44 ; 20 to 25 
scales before the dorsal. 

In life, snout, tip of’ lower jaw, iris, and membranes of upper half of dorsal red. 
13. Notropis niveus (Cop).  

Abundant. Similar to that fouud in the Dismal Swamp. 
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14. Notemigonus chrysoleucus (Mitohill). 

variety bosci. 
Common. Anal rays 16; scales 48; hence referable rather to the southern 

15. Hybopsis kentuckiensis (Rafinesque). 

Common. Scales 44. 
16. Semotilus atromaculatue (Mitohill). 

One young specimeu approachiug 8. thoreauianus. Color dark; asmall black spotat 
base of dorsal. ;t larger one at base of caudal ; a disbinct black lateral band from snout 
to  base of caudal ; head rather bmdd and flattish above ; mouth moderate, slightly 
oblique, the maxillary extending to the front of the very large eye ; jaws equal ; dorsal 
inserted behind ventrals ; lateral line decurved, only three or four pores developed in 
this (yonng)specimen. Head 3Q in length; depth #; A. 8; scales 48,30 before dorsal. 
17. Gambusia patruelis (Bnird & Girerd). 

18. Umbra pygmsea (De Kay). 
Rather scarce. 

Common. 
20. Aphredoderus sayanus (Gilliams). 

Rather scarce. Scales 45. 

Common. 

A few specimens. 

Black lengthwise stripes numerous and very distinct in the young. 

Common. 

Common. All the specimens examined have the cheek8 naked. Scales 42. 

Very abundant. 

One specimen. 

Two specimens ; head naked ; scale8 45. 
Tbe fauna of the Tar Xiver is essentially that of the Neuse. Probably 

extended exploration would show that every species of the one is found also in 
other. 

19. Lucius reticulatus (Le Sueur). 

21. Pomoxis sparoides (Lackpbde). 

22. Enneacanthus gloriosus ( Holbrook). 

23. Acantharchus pomotis (Baird). 

24. Lepods auntus (L.). 

25. Etheostoma nigrum effulgens (Girerd). 
I 

26. Etheostoma vitreum (Cope). 

27. Etheostoma peltatum Steuffer. 

28. Etheostoma roanoka Jordan &Jenkins. 

an 
the 
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G.-THE NEUSE RIVER. 

The Neuse River is one of the largest streams of eastern North Carolina. It rises 
in the middle-northern part of the State and flows east through the pine woods, dis- 
charging its waters through a broad estuary into Pamlico Sound. 

Collections were made a t  three points in the basin of the Neuse. 
1. Neuse River a t  Millburnie, near Raleigh, N. C., August 27. A dam built upon a 

ledge of granite crosses the river a t  Millburnie. Below the dam the river flows rap- 
idly over rocks, with falls and rapids, and among the rocks are many deep holes and 
pools. The rocks are in many places covered with river-weeds (Yodostemom, etc.). 
Below the rocky district are deep holes, with shoals and ripples, the bottom being 
largely sandy or gravelly. The water in the river, although low, was quite muddy. 
This is an excellent locality for collecting. Specimens taken in Neuso River, at Mill- 
burnie, are marked N in the following list : 

2. Little River at Goldsborough. August 29 ; temperature 780. Collections were 
made in Little River, near its juriction with the Neuse, a t  points above and below 
where it is crossed by the railroad from Raleigh. The stream flows through a ievel 
region. It consists of deep holes with iuterveriiag shoals, the former with bottom of 
mud or sand, the shoals sandy or gravelly. The bottom of the river is full of sub- 
merged logs and snags. The water is clear, but stained somewhat brown from the 
drainage of cypress swamps. Specimeus from Little River are marked L. 

3. IIloccasim &'wamp.-Moccasin Swamp is a stream flowing through a cypress swamp 
and emptying iuto the Neuse below Goldsborough. The Swamp was not visited, but 
numerous specimens of food-fishes were obtained from a fisherman who had seined 
the Swamp at a point about 15 miles from Goldsborough. The species obtained are 
marked M in the following list : 

1. Amia calva Linnmus. M. '( Blsok Fish." 
Common in the swamps. 

Common in the Neuse River a t  Millburnie, where fifteen specimens were taken. 

Specimens were taken at Goldsborough in 1877 by Brayton and Gilbert. 
This species is closely allied to Noturus miurus, from which it differs in its 

2. Noturus furiosus Jordan & Meek. 

One specimen takenin the Little River and one in the Tar. 

L., N. " Tabby Cat ;" '' Mad Tom." 

much larger spines arid more pronounoed coloration. 

3. Noturus insignia (Richardson). L., N. 
Very abundant, especially in tho Neuse. Coloration pale, black margins to caudal 

narrow and faint, none a t  all on dorsal and anal; base of dorsal dusky, the fin other- 
wise pale. 
4. Ameiurus natalis (Le Sueur). I,., M. 

Color black ; body very plump, the head broad and the spines quite short. 

5. Ameiurue erebennue Jordsu. M. 
Common in the swamp. Very close to A. natalis, the head becoming broader with 

age and thus resembling the latter. The pectoral and dorsal spines are however much 
longer than in the latter. 
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6. Ameiurus niveiventrie (Cope). L. N. dl Fork-tailed Cat.” 
Only young specimens. The body seems slenderer, the caudal more deeply forked 

than in the young of A. albidm. A. 21 to 23. Uolor silvery, the fins darker, 
7. Catoatomus nigricans (Le Sueur). N. 

Common. 

8. Erimyzon sucetta (Lec6pbde). M., L.,N. 
Very common ; scales 46. 

9. Moxostoma papillosum (Cope). L .N .  
Very common. Snout projecting beyond the very small mouth ; head short and 

broad, with large eye. D. 14, the edge of the fin straightish; caudal lobes equal. 
Pharyngeal bones weak. 
10. Moxostoma conus (Cope). L. 

A single young specimen. Eead very short and small, the short, narrow snout 
projecting beyond the small mouth ; lips full, the posterior truncate. D. 12, the fin 
high, its free border concave, the first rays being much produced. Caudal deeply 
forked, the upper lobe a little longer. This species is very closely related to the species 
found in the Ohio River and Lake Brie, which isapparently Moxostoma breviceps (Cope), 
11. Moxostoma crassilabre (Cope). L. 

One large specimen. Body robust, the back elevated ; head short, broad, flattish 
above j mouth moderate, the lips full, the lower truncate behind ; snout short, little 
projecting beyond mouth. Head 5 in length ; depth 34. D. 13. Caudal lobes equal ; 
dorsal with its free edge much incised, the anterior lobe about as long as head. 
Pharyngeals weak. Color rather dusky ; many of the scales with a dusky shade a t  
base; top of head, humeral bar, and especially A broad shade across dorsal fin, black- 
ish. 

Compared with Moxostoma breviceps from Cincinnati, this species is much more 
robust, with larger, broader, and much more flatteired head. The eye is larger, the 
snout much shorter, and the preorbital is much broader. This bone is quite narrow 
in M. breviceps. I n  M. breviceps the top of the head is very convex transversely, the 
dorsal lobe is 14 times length of head, and the upper lobe of the caudal is much 
prolonged. 

The resemblance of M. crassitabre to M. aureolum from Toledo is much greater, 
the only prominent diEerence being that M. aureolum has the upper outline of the 
dorsal slightly convex. 

M. macrolqidotum (the true eastern form, as distinguished from the western, 
M. duquesnei), from Potomac River, is also very close to M. crassilabre. The two have 
the same general form and coloration and t h e  same form of the mouth and of the 
dorsal fin. In  comparing a single specimen of each, I find that crassilabre bas a still 
shorter and blunter head and higher back. The eye in crassilabre is I& in  snout, the 
head 5 in body. I n  macrolepidoturn the eye is 13 in snout, the head 43 in body. It is 
probable t h a t  N. crassilabre will prove to be a slight variety of M. macrolyidotum. 
a. duquesnei, the western red-horse, may differ in the slightly longer head, and in not 

Some red on anal and caudal fins. 

‘This species is desoribed in the fifth edition of Jordan’s Manual of the Vertebrates as Momstoma 
ornesilabre (Cope), whioh is, bowever, a different species. 
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having t h e  free edge of the dorsal concave. I t s  claims to stand as a distinct species 
are, however, open to much doubt. 

12. Moxostoma cervinum (Cope). N. '* Crawl-a-bottom." 
Confmon. Specimens similar to those from the Roanoke and James, but larger. 

13. Hybognathus nuchalis Agassis. N., L. 
Very common. Some large specimens'taken in the Neuse. 

Common. The two specimens taken in the Neuse are very pale, with only traces 
14. Notropis procne (Cope). L., N. 

of lateral band and caudal spot. 
15. Notropis hudaonius (Clinton). L. 

One taken. 

Scarce. 

Very common. The form variable j some specimens almost as deep as those of 

16. Notropis megalops albeolus Jordan & Meek. N. 

17. Notropis niveus (Cope). L., N. 

N. whipplei, of which species this may prove to be a variety. 

18. Notropis amcenus (Abbott). N. 
Common in the Neuso. This is apparently the species recorded by Oope (Proc. 

Am. Philos. Soc., 1870) as Photogenis leucops=Notropis photogenis. 1 am not sure, 
however, of its identity with the species to  which the name photogemis was originally 
given. 
19. Notropis matutinus (Cope). N. 

Rather scarce iu the Neuse. 
20. Hybopsis kentuckiensis (Rafinesque). L., N. 

Very Common. 

Common. Scales 48 ; anal rays 15. 

Young common. A large plant of shad was made in the Neuse a t  Millburnie 
about five years ago. . 
23. Gambusia patruelis (Baird & Girard). L., N. 

Jordan & Brayton, from Little River, are both based on th i s  upecies. 
24. Lucius americanus (Gmolin). L. 

25. Lucius reticulatus (Le Sueur). M., L. 

21. Notemigonus chrysoleucus (Mitohill). N., L. 

22. Clupea sapidissima (Wilson). L., N. Ghad. 

Uommon. Haplochilus melanops Oope, from the Neuse, and Zygoneatee atrtoatus 

Common. 

Eels abound in every stream iu Carolina east of the Blue Itidge. 

Not rare. 

26. Anguilla anguilla rostrata (Lo Sueur). N. 

27. Aphredoderus sayanus (Gilliams). L. 

Bull. U. S. I?. C.. 88-9 



130 BULLETIN OF rHE UNITED STATES FISH COMMISSION. 

28. Pomoxis sparoidee (LaoBpbde). L., M., N. 
Com mon. 

29. Centrarchus macropterus (I~c6pBde). M., L. “ Flyer.” 
Common in still waters. 

Not very common. The large specimens described by me in 1877 under tho name 
30. Enneacanthus gloriosus (Holbrook). L. 

of Enneacanthuspinniger came from Neuse River, a t  Einston, N. 0. 
31. Acantharchus pomotis (Baird). M. “ Mud Perch.” 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

Common in the swamps. 

Chaenobryttus gulosus (Ciiv. & Val.). M., N. 
Not rare. 

Lepomis auritus (L.). L., N. “ Yellow-belly.” 
Common. All of the typical northern form. 

Lepomis holbrooki (Cuv. & Vel.). L. 
Scarce. 

Common. 
Lepomia gibbosus (L,). M. “Sand Perch.” 

Micropterus dolomieu (LaoBpbde). M., N. 
Common in the streams. 

Common, especially in the swamps. 

Very abundant. Scales 57. 

Etheostoma nigrum (Rafinesque) var. olmsledi. N., L. 

Micropterus salmoides (Lac6pBde). M., L., N. “Chub.” 

Etheostoma vitreum (Cope). N., L. 

Very abundant in Little River; less so in  the Neuse. Nearly all of these speci- 
mens have the upper part of the cheeks partly covered with scales. Some of them 
are very slender in form, and some are stout ; some have the middle line of the belly 
largely naked. Scales 50 ; D. IX-15. 
40. Etheostoma peltatum Stauffer. 

Common. There are among theHe specimeus all gradations in coloratiou, from 
that of the specimens taken in Swif t  Creek, to the marlciugs of tho ordinary peltatuno. 
Some specimens have a black lateral stripe scarcely widened a t  intervals. Some of 
the specimeus have smooth imbedded scales on cheeks, opercles, aucl uape (=nevisense 
Cope), but most of them, including some of each of tho patterns of coloration, have 
the nape and cheeks wholly naked, the opercle nearly so. E, aspro and E, ozcachitle 
are both extremely close to E. peltatum. 

41. Etheostoma roanoka Jordan & Jenkins. 
Very abundant in the Neufie River a t  Millburnie. The specimens are rather 

smaller than those from the Roanoke, and the ground color is paler, which leaves the 
markiugs inore sharp. 

N., L. 

N. 
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H.-THE CAPE FEAR RIVER. 

The Cape Fear River rises in the uplands of northern North Oarolina, its two 
chief tributaries being the Haw and the Deep Rivers. It flows southward, entering 
the sea near the cape from which it takes its name. Its tributary streams for more 
than half its course flow over a soil of red clay, produced by decomposition of granite. . 
Most of these streams are full of yellow clayey sediment all the year around, and 
hence are not favorable for fish life. No collections of any extent had been made in 
t h e  Uape Fear Basin previous to our visit. The fauna is evidently substantially iden- 
tical with that of the Santee and Great Pedee, streams which enter the sea not far 
from the mouth of the Cape Fear. I n  several respects its fauna differs from that of 
the Neuse River, which is more nearly like that of the Roanoke. Our collections in 
the Cape Fear Basin are all from tributaries of Haw River, in Guilford County, N. U. 

1. Reedy Fork of Eaw River at Fulk's Mill, 11 miles north-northeast of Greens- 
borough. August 25 ; temperature 740. This is a rather sluggish stream, stained 
gray by sediment, its bottom covered with gravel and mud, with many snags. The 
stream is not a good one for collecting, but this locality is probably as favorable as 
any, for below the mill the stream shows some currant. Species taken here are 
marked R. 

2. A small very clear brook or spring-run, without uame, one mile south of Fulk's 
Mill. August 25; temperature 700. This stream is full of small fishes; those taken 
here are marked 5. 

3. Bouth Rufalo Creek, about 6 miles southeast of Oreensborough. August 25; 
temperature 700. This is a small creek, with rather clear water, and well stocked 
with small fishes. It contains some long deep pools, on a bottom of gravel. Fishes 
from this stream are marked B. 

4. Little Allemance Creek, at  a point about 9 miles southeast of Greensborough. 
August 25; temperature 690. This is a small stream, very clear, and fed by springs. 
I t  has a bottom of gravel. 

1. Noturue insignia (Richardson). 

Fishes from this stream are marked A. 

B., R. 

Some very large specimens. 
2. Ameiurus platycephalue (Girnrd). 

Very abundant in the river. This species swarms in all the river bottoms from 
the Cape Fear to the Ocmulgee, reaching a length of something more than a foot, 
Unlike the other catfishes, it feeds almost exclusively on vegetation, its long intestines 
being always found crowded with the remains of river weeds. This fact may render 
it desirable for introduction into streams not adapted for any better fish. It is largely 
Used for food in the regions where it occurs. 

The 
species varies considerably, aud in old examples tho head becomes very flat and broad. 
kmmsively abundant as is this species in the Cape Fear, and in the streams further 
down the coast, i t  has not yet been uotioed in the Neuse or the Roanoke. 
8. Moxostoma papillosum (Cope). R. 

selves ; f ius  all red io some, i u  others tho caudal only ; edge of dorsal concave. 
4 to 49 in length; depth 44. 

B., R.  

I am unable to distinguish Ameiurus brunneus Jordan, from A. platycqhalus. 

Common. These specimen,q are quite elougate, and vary somewhat among them- 
Head 

1). 12 to  14. 



132 BULLETIN OF THE UNITED STATES FISH COMMISSION. , 

4. Minytrema melanops (Rafinesque). R. “Black Winter Sucker.” 

purplish red in male; snout and anal tuberculate. Scales 44. 
Two specimens similar to northern examples ; a distinct broad lateral stripe of 

Erimyzon eucetta (LacBpBde). R., A,, B., S. b 

Common ; scales 39 to 40. 
Hybognathus nuchalis Agassiz. R. 

Common. 
Notropis procne (Cope). R., A., B., S. 

Extremely common. Specimens larger than any taken farther north ; the jet- 
black lateral band distinct; fins slightly yellowish. 

8. Notropis altipinnis (Cope). A., B., S. 
Very common in the clear streams. This species does not belong to the atherinoides 

or rubr%@?ons type, but it is a very near ally of N. chiliticus, rubricroceus, chlorocephalus, 
etc. It is most closely related to N .  chalybceus (Uope), so closely that I am not a t  all 
sure that it is distinct from the specimens from Blackwater River, which I have re. 
ferred to the latter species. The specimens of N. altipinnis are, however, much deeper 
in body, the back more elevated, and the lateral line more decurved; head a little 
more robust; dorsal fin high; depth 39 in length; lateral line complete; eye large; 
scales before dorsal small; color in  life greenish, a burnished lateral band formed of 
black points passing from snout to base of caudal ; young with a black caudal spot; 
no black at base of anal ; dorsal, anal, and caudal faintly reddish ; snout yellowish in 
life; lower lip always dusky. Anal rays 9. 
9. Notropis ealudanus (Jordan & Brayton). R. 

Scarce. 
10. Notropis niveus (Cope). R. 

Common in the river. These specimens show much variety of form of body and 
in form of snout. If N. chloristius (Jordan & Brayton), and X. nivsus are really dis- 
tinct species, both are represented in this collection, the chloristius form being more 
abundant. Dorsal and caudal light brownish yellow in life ; snout slightly yellowish. 

11. Notropis scepticus Jordan & Gilbert. R. 
Not rare. Very pale green, the sides silvery. Eye very large, 3 in head. 

Head and body less elongate than in N ammnus, thc eye still larger. Scales before 
dorsal larger, 13 to 15, depth e; A. 10. This is apparently the species recorded by 
Cope as Photogenis leucops var., but i t  can not be the original Notropis photogenis. The 
specimens from the Saluda referred by Jordan & Brayton to N. photogenis seem to 
belong to N. scepticus. 
12. Semotilus atromaculatus (Mitchill). 

Very common in the brooks. These North Carolina specimens are almost inter- 
mediate between the ordinary species and the more southern S. thoreauianus. Scales 
48 to 55, usually about 49, less crowded ariteriorly than in 8. atromaculatus. The head 
is longer and less blunt than in S. thoreuuianus; 38 in leugth, 4 in  thoreauianus (from 
Tuscaloosa, Ala.), of the same size, the scales in the latter 45. In  life the black dorsal 
spot surrounded by scarlet ; bme of anal, ventrals, and pectorals pinkish ; caudal 
yellowish. 

A,, B., S. 
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13. Notemigonus chrysoleucus (Mitchill). B. 
A. 16. Scales 46, hence of the var. bosoi. 

One specimen. (Esox: afinis Holbrook.) 
L5. Lucius americanus (Gmelin). 

Common in clear brooks. Body wit! 18 to 20 dark green cross.shadee; lower 
fins all scarlet; upper fins edged above with carmine. Snout extremely short and 
broad, 28 in head. Scales 88. Stomach packed full of small minnows. This is Esox 
raiteneli Holbrook. 

14. Lucfus reticulatus (Le Sueur). B. 

B.,A., S. 

16. Fundulus rathbuni Jordau &Meek. R., A., B., S. 
Common in the  small brooks ; scarce in the river. 

Common. 
18. Chaenobryttus gulosus (CUT. & Val.). R. 

One specimen. 1 find 110. difference except in shade of color, on comparison of 
this specimen with C‘hmnobryttus antistius McEay. 
19. Lepomis auritus (L.). 

17. Anguilla anguilla rostrata (Le Sueur). R., B. 

R.,  A,, B. 
Common. These specimens belong to the northern or typical auritus. 

Scarce. Colors very bright ; a few scales on opercle, none on cheeks. 

Very abundant in river. Scales 46 ; some specimens much spotted, especially on 

20. Etheostoma peltatum Stouffer. B., A. 

21. Etheostoma nigrum (Rafinesque.) R. 

head and pectoral. One male with t h e  head black. 

I.-THE GREAT PEDEE RIVER. 

The Great Pedee, called in North Carolina the Yadkin, rises in the north of the 
central part of North Carolina and flows uearly southward to the sea, its mouth being 
in the eastern part of South Carolina. The whole upper course of the stream is through 
the red clays of t h e  “Piedmont” region. The river itself and most of its tributaries 
are therefore, for the whole year around, discolored by sediment and unfavorable to 
fish life. A number of large species of sucker (1Moxostowa) occur in the river, ascend- 
ing the smaller streams to spawn in  the spring. Large collections of these were made 
by Professor Oope at the timo of his visit in 1869, when they were taken in numbers 
on the weirs. No specimens of these are, howovor, obtainable in August, at which 
time both old and young have retreated to the main rivers. Collections were made by 
U s  only in the neighborhood of Salisbury. 

1. Little Yadlcin River (or South River) et Liudsag’s Mills (South River P. 0.). 
&August 24; temperature 720. This point is about 8 miles uorth of the city of Salts. 
bury, and not far from the junction of the South River and the Yadkin. The South 
River is a large and rather shallow stream, flowing swiftly over a gravelly bottom. 
Its water is grayish yellow, full of sediment. The number of species found is small. 

2. 8econd Creek, a tributary of South River, 1 mile further south. August 24; 
temperature 710. FiRhes few, aim- 
ilar to those in the river. 

A very muddy streeni, its waters red with clay. 
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3. Jumping Run, a small clear spring branch,” 6 miles north of Salisbury. Au- 
In  this stream were found Pundulus ratlibuni and No- gust 24; temperature 690. 

tropis chiliticus. 
1. Noturus insignis (Richardson). 

Common, as everywhere. 
2. Ameiurus platycephalus (Girard). 

Very abundant in the river. 
3. Ameiurus albidus (Le Sueur). 

One specimen. A. 22. Caudal forked. 
4. Hybognathus nuchalis Agassiz. 

Common. 
5. Notropis saludanus (Jordan & Brayton). 

Not rare. Very pale; head 4 to 4& in leugth; most specimens with a black caudal 
. 

spot. 
6. Notropis chiliticus (Cope). 

Lips, snout, and 
middle of dorsal, anal, and caudal vermilion. Whole body flushed with red in males; 
usually a black caudal spot. A strongly marked species, allied to N. cklorocephalus, 
I?. chalybceus, altipinnis, etc. It is le85 robust in form than N. altipinnis, the head 
more slender, and the mouth larger. 
7. Notropis niveus (Cope). 

Common. These specimens seem to be of the typical N. wiveus. One old male 
has the body ver j  elongate, the dorsal high. In life more or less bluish, silvery below ; 
a black dorsal blotch j male with dorsal and caudal pale yellowish brown ; the tips of’ 
the fins and the anal milky. 
8. Notropis pyrrhomelas (Cope). 

Common. This species is well distinguished a t  all ages by the large eye and mouth 
and the long anal (of 10 rays) in counectiou with the black dorsal blotch. Most speci- 
mens show a, black blotch a t  base of caudal. 
9. Hybopsis labrosus (Cope). 

Males dark steel-blue, with black markings on back, and especially at 
base of dorsal ; suout and fills all orange. Females very pale silvery, with a bluish 
streak along sides of tail. Barbel very loug. Ceratichthys xanernus (Jordau 6r; Bray- 
ton), from Saluda River, is identical with H. Zabrosus.. 
10. Hybopeis kentuckiensis (Raflnesque). ‘ 

$alem, N. C., as Ceratichthys leptocephalus Girard. 
11. Fundulus rathbuni Jordan di Meek. 

Not rare. In  life, light green, a distinct silvery lateral baud. 

Common. 

Common. This is probably the species described from the Yadkin River, at 

Numerous young speoimens taken in Jumping Run. 
12. Lepomis auritus (L,). 

Scarce. 
13. Etheostoma nigrum (Refinesque). 

Not rare. 
14. Etheostoma peltatum Stauffer. 

Frequent. Scales 55. 
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J.-THE SANTEE RIVER, 

The Santee River is formed by the confluence of a number of large rivers all of 
which rise on the eastern slope of tlie Blue Ridge. The headwaters of nearly all these 
streams amre clear and cold, many of them abounding in trout. As these rivers flow 
southeastward through t h e  red and yellow cla,ys of the LLPiedinont” region, the 
waters become yellow with sediment and ‘the river ultimately formed is scarcely less 
muddy than the Great Pedee or the Cape Fear. The mouth of the Santee is near 
that of the Great Petlee, j u s t  north of Cape Romain. The name Santee is giveu to 
the lower course only of the river, below the juriction of the two great branches, the 
Wateree and the Coiigaree. The Wnteree, called in North Carolina the Oatawba, 
rises in western North Uarolina near Swannanoa Gap. It is the largest and the 
clearest of the tributaries of the Santee. -The Congiwee is in turn  formed by the 
junction of the Saluda and the Broad. The Saluda, rising in Saluda Gap, South 
Carolina, is a comparatively clear stream, and its fibuna has been investigated by 
Jordan & Brayton (Bull. U. S. Net. Mus., XII 1878). The Broad River, riskig i n  
North Carolina, is comparatively muddy, as are most of its tributaries, in three of 
which-the Paoollet, Tiger, and Eniioree-collections have been made. Although the 
basiri of the Sentee covers a wide extent of country, with considerable variation in ita 
physical characters, its fish fauna is quite uniform. For the  most part the same 
species wore found by us at Marion, Morganton, and Spartanburgh that had pre- 
viously been found by Cope at  Marion, and by Jordan and Braxton a t  Greenville. In  
the past summer collections were made at each of the following localities: 

1. Catawba River near Marion, N. 0. August 28; temperature 7.70. Oollec- 
tions made a t  the upper ford, 3 miles northwest of Marion, about a mile below the 
mouth of Buck’s Creek. The character of tlie river is similar to that of the upper 
Roanoke ; gravelly bottom on shallows, alternating with deep stretches iii which the  
bottom is muddy. The water is warm and somewhat muddy, of a light yellowish 
color. This is a good region for making collections, Species from this locality are 
marked C. 

2. Buck7~ Creek a t  Pleasant Garden. August 22; temperature 690. About 4 
miles northwest of MtLrion, near the post-office of I’leaeant Garden, Buck’s Creek 
rises in mouritsin springs and flows into the Oetawba. It is a very clear, stroug, swift 
mountain stream, flowing over gravel and bowlders, the rocks in its bed boing cov- 
ered by river weed (Podostemon). It is extremely well stocked with small fishes, the 
darters especially being very abundant. Species fouud in this stream are marked B. 

3. John’s River near Morganton. August 23; temperature 740. John’s River 
flows into the Oatawba at a point’ about 4 miles northeast of Morganton. It is a large, 
dear stream, having its source in the mountains. Its waters are warmer and less 
Clear than those of Buck’s Crvek, and its bottom is gravelly rather than rocky. In  
its upper course it is, however, probably similar to Buck’s Creek. Both these streams 
and the Linville River, which comes into the Catawba midway between them, are 
suitable for trout. The California rainbow trout, Salmo irideus, has been placed in 
the John’s and the Linville, but I have iiot heard of auy results from this plant. Species 
found in John’s River are marked J. 

4. Catawba River at Morganton. August 23; temperature ‘740. The river at the 
bridge a t  tho northeast of Morganton is broad aud shallow, with rocky bottom ; the 
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water very muddy; Oatfishes (Ameiurus platycephalus) are extremely abundant in 
the river here. The other fishes obtaiued are the same as those taken at  Marion ; the 
latter locality is more favorable for collecting. 

5. Pacollet River at Clifton Factory. The Pa- 
collet, a large tributary of Broad River, was examined a t  a point 7 miles northeast 
of t h e  town of Spartanburgh, 5. C. Collections were made below the dam of the 
Clifton Uotton Factory. The bottom in most places is excessively rocky and the 
river flows swiftly over the rocks, which are bare of vegetation. In the deep still 
places, however, the bottom is muddy. Th? water is very muddy and warm and t h e  
river is one altogether unfavorable for the production of fishes. A few specimens 
(Moxostoma rupiscartes, M. papillosum, Ameiurus platycephalus, Lepomis auritus) were 
obtained from a fifiherman who had drawn a coarse seine a t  a point farther up tho 
rivek. Bozostoma rwpiscartes and Ameiurus platycephalus are the chief food-fishes i n  
the markets of Spartanburgh. 

August 18; temperature 76. The Tiger 
River is a deep, sullen, muddy stream, running through woodland with little current, 
and ultima(te1y flowing into Broad River. Our collections were made in the North 
Fork of the Tiger, a t  a point 6 miles west of Spartanburgh. The river flows in a deep 
valley, almost a ravine, in the woods. It is crossed by a natural dam of granite 
making a perpendicular waterfall some 5 feet high, known as Cleveland Shoals. 
Below the falr the water flows swiftly over angular rocks which are not covered with 
river weed. The water is rather cold but very muddy, almost red. It contains few 
fishes and these are of few kinds. These species are marked T. 

7.  Porest Creek near Spartanburgh. August 18 ; temperature 720. Forest Creek 
is a, small, clear “spring branch,” runniug swiftly over sand and gravel, and flowing 
into Tiger River., It was seined at a point 18 miles west of Spartanburgh. It con- 
tains darters and the rare Notropis lutipinrcis, hitherto known only from the Oconee 
River. 

It is probable that the following list includes almost every species that belongs 
to the upper waters of the Santee I n  the lower coursa species of Esox, Lepidostaus, 
Amia, and other lowland fishes doubtless occur. I have Notentigonus chrysoleucus 
bosci from the Congaree at Columbia, 5. C., and, according to Dr. Bean, the U. 8. 
National Museum has received Labidesthes sicculua from the same locality. 
1. Noturus ineignis (Riohardson). B., J., C.,  T. 

August 1 7 ;  temperature 870. 

Species found in Pacollet River are marked P. 
6. Tiger River at Cleveland Shoals. 

I 

Common. The specimens from tbe Catawba are quite dark in color, the edge of 
the caudal darker; body less elongate, and the head less depressed than in specimens 
from further north, the back a little elevated, the pectoral spines a shade shorter than 
usual. 
2. Ameiurus platycephalus (Girard). C., J.,  P. 

of variation apparently including A. brurcneus. 
3. Catoatomus teres (Mitchill). C., B. 

4. Moxostoma papilloeum (Cope). C., P. 

Very abundant in all the larger streams. VariJtble in  form and color, t h e  range 

Rather common. 

Rather scarce. 
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5. Moxostoma rupiscartes Jordan &Jenkins. B.. C., J., P., T. 
The specimens from the Oatawba, Saluda, Ocmulgee, and other rivers south of 

the Neuse, hitherto referred to Moxostoma cervinum by Cope and by the writer, seem 
to belong to a distinct species, for which w e  have proposed the name of ililoxostorna 
rupiscartes, the latter name in allusion to the vernacular name of 6‘ Jump ROCICS,” by 
which the species is known in Georgia. It is closely allied to M. cervinum, differing 
chiefly in its smaller scales and more uiiiform coloration. It reaches a larger size; its 
lips are larger, and the form of its dorsal fin is somewhat different. I t  is very abun- 
dant in the Catswba. Pacollet, and all other large s t r c ~ t ~ s  in  the Santee Basin. It is 
less strictly confined to rapids, shoals, and wsterfalls than is the caw with M .  cervinum. 
6. Campostoma anomalum (Itafinesque). B., J., C. 

Rather common ; scales 52. 
7. Hybognathue nuchalis Agassie. C., J. 

Common. 
8. Notropis saludanus (Jordan & Brayton). J., P. 

Not rare. It may be that the southern form of this fish is a species distinct alike 
from the northern hudsonius a n d  from the awaarus of the Potomac. Comparison of 
numerous specimens shows the following results : 

The southern form, suludanus, James River to Ocmulgee River, has the head 
notably longer (4Q in length in specimens from John’s River ; 4Q in specimens from 
Swi f t  Creek) ; the snout is especially longer, projecting over the inferior mouth j the 
snout about as long as eye, which is about 4 in head. Teeth 1, 4-4, J). 

Var. amarus from the Potomac has head shorter and deeper (44 to in length); 
eye larger (34 in head) ; caudal spot faint; teeth 1, 4-4, 0. 

Var. hudsonius (8pecimens from Michigan City, Ind.), has the head still shorter 
(43 in length) ; eye 3% in head, as long as snout j snout blunt; mouth a little more 
oblique than in umurus or saludanus; maxillary not to front of eye; teeth 2, 4-4, 1. 
Oaudal spot jet  black. 

Var. selene from Eeweenaw, Lake Superior, has the head still shorter (4.2 in body) j 
mouth quite oblique, the premaxillary on level of lower part of pupil; snout 2 eye ; 
maxillary reaching front of eye ; caudal spot jet black. Teeth 2, 4-4, 1 or 2. 

The extremes, selene and saludanus, certainly look like very distinct species, but 
the intergradations are such that i t  seems safest to regard the whole series as varieties 
of one qecies, N. lmdsonius. 
9. Notropie proane (Cope). C. 

Abundant in the Catawba, in the river channels j not noticed in the other streams. 
10, Notropfs chlorocephalus (Cope). B. 

Abiiukanb in the clear, swift waters of Ruck’s Creek. Green in life; dorsal and 
caudal red at  base; sides of liead and lateral band on sides red. Adult males with 
the whole body cherry-red, the back green, lower jaw not black. Allied to N. rubri- 
croceus. 
11. Notropis lutipinnis (Jordan & Brayton). F. 

from a similar locality on the headwaters of the Oconee, in Georgia. 
Six specimens taken in the clear waters of Forest Oreek ; hitherto known only 

In life, pale 
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olive; broad metallic lateral band; iris red ; body in male flushed with brownish red; 
head and fins all bright yellow, without red; scales before dorsal smaller than in 
related species. 
12. Notropis niveus (Cope). J., C., P., T. 

(Including N. oldoristius (Jordan & Brayton.) ' 

Abundant. This species IS one of the most puzzling in its variations, and I am 
not yet sure whether it is really distinct froiii N .  whipplei, or whether, on the other 
hand, I have not confounded two species under tlie uame niveus. 

All the specimens taken in the Catawba, wild most of thow from the Pacollet, are 
the typical chloristius. This form is very close to N. whipplei, the eye a little smaller, the 
head more slender, the blue stripe or1 side of tail more distinct. In these the eye is 4 
in head, and the body short arid deep, the depth 33 to 4i; scales 36. Two of the 
specimens from the Pacollet, and most of tliosc; from the rivers farther eastward, cor- 
respond best to the descriptions of N .  niveus. 111 this forin the body is elongate, com- 
pressed, with the back more elevated. Eye 3J in liead ; depth of body 48 to 5 ; scales 
39. The blue stripe on caudal r,eduncle is less distinct, and there is a trace of a cau- 
dal spot. Bead subconic, the thickish sriout prqjoctiug. The species from the ])is- 
mal Swamp region, ideutifiecl bj- US iIs N. nivcus, is not quite like either of these forms. 
It is certainly quite unlike cldoristius. Our collection shows so many iutermediate or 
itidetermiiiable examples that I am coinpelled to record all under a sirigle name, Notro. 
pis niveus. 
13. Notropis pyrrhomelas (Cope). I%, e., J., P., T., F. 

Cjprinidm, tlie male retaining its bright colorv through the summer. 
14. Notropis scepticus Jordan & Gilbert. 

Not rare. Close to N .  amenus, but  with the snout shorter and blunter, the eye 
larger. Speciriiens shorn cousiderable variation in form, but all belong to one species. 
Scales before dorsal 14 to 16 (Catawba) to 18 (Pacollet). Green in life; sides silvery; 
no red. 
15. Squaliue vandoisulus (Cnv. & Val.). B. 

Abun+mt iu Buck's Creek. 

One specimen from Pacollet River. 

Tlie mont al)unt?ant fish in the Santee basin. and one of the most ~ h o w y  of the 

J., C . ,  T. 

Dark lateral stripe very obscure; depth 4& in length. 

A dusky lateral band 
Besembles N .  procne, but with 

16. Hybopsis hypsinotus (Copc). E'. 

through eye and snout, ending in a faint caudal spot. 
a11 evitient barbel. 
17. Hybopsis labrosus ( C o p ) .  B., J., P. 

Common in clear water. Male steel-blue; a black spot on back a t  base of dorsal 
in front; a dark shade under middle of dorsal ; a black blotch on rnembraties of dorsal, 
as in Notropis wluipplei and niveus; a dark caudal spot; a plunibeous shade on sides; 
caudal with a dusky shade on ruernbraues; a dark shade on opercle; siiout and all 
fins bright red ; female pale, with faiut black blotch on dorsal, atid with 110 red. 

This species is in form and coloratioii remarkably unlike all the others in the 
genus. 

An ally of H. amblops. 

(Cerutioltthyys ZunenmR Jordan &, Brajton.) 
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18. Hybopsis kentuckiensis (Rafinesque). P., F., B., C., J., T. 
Very coinmoil; body short and deep; scales 39. 

Everywhere common. 

Brook trout abound it) the hcadwaters of Buck’s Creek, and doubtless also in the 

19. Anguilla anguilla rostrata (Le Suour). C., T., P. 

20. Salvelinus fontinalis (Mitohill). B. 

Linville and John’s Rivers. None were taken by us. 

21. Lepomis auritus (L.). 

the slightly larger scales. Usually a dark shade a t  base of‘ last rays of dorsal. 
22. Etheostoma nigrum (Rnfinesqne). 

Uominori in the river channels ; scarce in the smaller streams. Scales 44. 
23. Etheostoma peltatum Stauffer. B., C., J., P. 

Frequent. Especially common in Johii’s River. Head usually naked. Scales 52 
to 54. Dorsal lorn, with median black band; second dortal, caudal, and pectoral 
sharply banded. D. XI, or XI1-14. 

24. Etheostoma thalassinum (Jordan & Brayton). B., J., F., P. 
Much the commonest of the  darters, especially abundant among the weed-grown 

rocks of Buck’s Creek. Scales 40. Caudal distinctly lunate. I n  life, green; mottled 
in various shades; body with 6 or 7 cross-bars of bluish-green ; ventrals and anal 
bluish-green; fins mottled, not barred; orange on belly arid ou bases of pectoral and 
caudal; spjnous dorsal edged with orange; a dark spot and a jellow area a t  base of 
pectoral; a pale oblique streak below and behind eye. 

25. Etheostoma flabellare (Refinesque). 
Common in clear waters. Most specimens have but seveu dorsal spines. The 

number of scales is unexpectedly variable. I count 40, 39, 41, 43, 44, 50, in six 
specimens. 

B., J., C. ,  P. 
Common. The specimens from this region belomg to var. solis, characterized by 

B., C., J. 

B., J.  

K.-THE KANAWHA RIVER. 

The Eanawha River, called in Virginia the New River, rises on the western slope 
of the Blue Ridge in western North Carolina, aud flows nearly north through Vir- 
ginia and West Virginia into the Ohio River. Its tributaries are generally clear 
mountain streams, though the river itself is more or less stained by t h e  yellow clays 
over which it flows. The fauna of the Kauawha is essentially that of the Ohio, 
although it contains a few species (as Exoglossum maxillingua) not fouud in auy other 
western waters. 

Our collections include but a small patrt of the fauna of the Eanawha, as the high 
maters of the middle of September made it, necessary to abandon work both on the 
Kanawha and the James. The three streams examined are all unsuitable for successful 
collecting. 

1. Peak Creek at Pulaski, Va. August 4; temperature about 670. A clear, cold 
stream with very rocky bottoru and many deep holes among rocks. This stream was 
carefully seined for a distance of about half a mile above Pulaski. It coutains great 
numbers of black bass (Micropterus dolomieu) and absolutely nothing else, two small 
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minnows (Pimqhales notatus) being the only other fishes obtained. It would seem 
that dry weather often reduces this creek to a succession of pools. The bass live in 
these and devour everything else. 

2. Little Peak Uree;k, Pulaski, Va. August 4 ; temperature about 790. A small 
tributary of the preceding, into which it 0 0 ~ 8 ,  in the village of Pulaski. It is a 
shallow, warm, clear stream, with gravelly bottom, full of little minnows and darters, 
thus presenting a striking contrast with the preceding creek. The species found here 
are marked P. 

3. Reed Creek near Wytheville, Va. August 6;  temperature 190. This stream 
was seined a t  various points about 4 miles east of Wytheville. It is a warm, 
muddy stream, the water gray in color. It 0 0 w s  through cultivated fields and pas- 
tures. The bottom is rocky in the shallows, elsewhere muddy. The character of the 
water makes this am unfavorable stream for collecting. 

4. Hatchery fitream.-The U. S. Fish Hatchery Station is located on a tributary 
of Reed Ureek, about 5 miles west of Wytheville. The water in this little brook is 
very cold, the temperature being about 550. 

1. Catostomus teres (Mitchill). P., R. 
Common. 

2. Catostomus nigricans (Le Saeur). P., R. 
Common in xwift waters. 

3. Campostoma anomalum (Rafinesque). P., R. 
Common. 

Common ; tjhe only minnow found in Big Peak Creek. 

Scaroe in Reed Creek. 

4. Pimephales notatus (Rafinesque). P., R. 

5. Exoglossum maxillingua (Le Sueur). 

Kanawha is an interesting fact in geographical distribution. 

R. 
The occurrence of this eastern species in the basin of the 

6. Notropis microstomus (Rafinesque). R. H y b o p i s  crtramineua Cope. 
Rather scarce. Compared with specimens of stramineus from the White River at 

Gosport, Ind., these specimens have the back considerably elevated, the eye a 
little smaller, the form of the snout and mouth the same, sides silvery, with scarcely 
a trace of black Hpecks along the lateral line. Scales 3 G  ; teeth 4 4 .  

7. Notropis kanawha Jordan & Jenkins. R. 
Not rare in Reed Oreek. 

8. Notropis scabriceps (Cope). R. 
A single specimen, t h e  first which I have recognized as belonging to this species: 

The species from Arkansas referred by Jordan and Gilbert to N .  scabriceps belong to 
N .  boopa Gilbert, which is probably identical with N. illecebroaus (Girard). 

Body formed as in Hybopsis amblops; head broad, blunt anteriorly; eye very large, 
longer than snout, 3 in head; snout obtusely rounded in profile; mouth moderate, 
little oblique, the j a w s  about equal; the maxillary extending a little past front of eye; 
scales large, 13 before dorsal; fins small; tlorsal over ventrals. A. 5. Color pale, 
greenish above. 
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9. Notropis photogenis (Cope). R. 
A species which I identify with Cope's description is not rare in Reed Creek. It 

closely resembles N. rubrifrons (specimens from White River, a t  Indianapolis); size, 
form, and color similar. The eye, however, is larger (3 1n head), and there are 25 
scales before the dorsal instead of 16. Compared with N. ammnus, from Luray, ti10 

,eye is smaller, the body is more slender, and there are 110 black a pecks along the base 
of the alia1 fin. Color pale, a bluish streak along side of caudal peduncle; some dark 
points along lateral lines. Scales 40. 
10. Notropis atherinoides, (Rafinesque). P., R. 

Commoii in  quiet places; reaching a length of 4 to G inches. Color translucent 
green; sides bright silvery. Eead 4g in length; depth 54; mexillary 2% in head; 
eye 38 to 3. I refer these specimens to N .  atlherinoides (=rubellus Agassiz), without 
being qaite certain whether the latter 11anie includes inore than one species. This is 
evidently the species called by Cope Alburnellus jaculus. 

S3pecimens from the Holston River agree fully, except that they are a little more 
slender in body ; depth 6. 

Specimens from Deer Creek, Indiana, called by Evermann and Jenkins Notropis 
urge, rtud evitlently Alburnellus urge Cope, are a very little more robust, but have pre- 
cisely the same eye, snout, aucl mouth. 

8pecimens from the falls of the Ohio ( N .  dinemus Rafinesque) are a little stouter, 
the eye a shade smaller ; the eye, mouth, and head notably shorter ; head 4+ in length ; 
"eye equal to snout ; 34 in head; maxillary 33 in head. 

Other specimens (dinemus) from Pipe Creek (White River), near Anderson, Xnd., 
are similar, but with the snout and mouth longer, thus approaching urge. 

Still other specimens from Deer Creek, called atlberinoides by Evermann and 
Jenlcins, have the eye notably smaller and the snout sharper. 

N .  ammnus, from Luraty, is stouter and more compressed, with stouter head and 
smaller scales before dorsal. In  form of eye and mouth 
this species scarcely differs from N .  atheri,noides (urge). 
11. Hybopsis kentuckfensis (Rafinosque). P., R. 

I t  is also less silvery in color. 

Common. 
12. Semotilus atromaculatus (Mitchill). P., R. 

COmJIlOll ; Scales 55. 
13. Rhinichthys cataract= (Cuv. & Vel.). R. 

Not cornmou; scales about 70. 

Rather scarce. 
14. Phoxinus margaritus (Cope). R. 

Scales smaller than in eastern examples. Perhaps this may 
prove to be e diEerent species. Head 44 in length; depth nearly the same; mouth 
very small, anterior ; scales 52 to 54 (58 in margaritus); 28 scalus before dorsal ; dorsal 
quite low, iuserted behilid ventrals. Color dark, D vury distinct caudal spot, aud a 
well-defined black lateral band, The speoimens are all small, the largest 2 inches 
long. 
15. Micropterus dolomieu (Lac6pbde). P., R. 

Extreiiiely commoii. As already stated, the Big Peak Creek is stocked with black 
bass, to the exclusion of everything else. 
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16. 

17. 

18. 

19. 

Anibloplites rupeatris (Rafinesquo). P. 
Abundant in the little mill-pond on Little Peak Creek. 

Not rare. 

Abundant in clear, shallow waters in Little Peak Creek. 

Not rare. 

Etheostoma blennioides (Refinesque). P., R. 

Etheostoma flabellare (Rafinosque). P., R. 

Cottus bairdi Gimrd. R. 

L.-THE HOLSTON RIVER. 

The Holstou is one of the three niain tributaries of the Tennessee River. Of these 
three it is the largest and the one most nearly in line with the general course of the 
river. The Holston is formed by the union of three streams nemly equal in size aiid 
similar in physical respects which flow iu parallel valleys separated by low mountains 
or hills. These are the South Pork, t he  Middle Pork, and the North Fork. All these 
streams were carefully seiuecl, and i t  is believed that the present collection includes 
very nearly all the fishes occurring in the upper tributaries of the Tennessee. Of the 
large catfish, buffalo-fishes, drums, etc., found in the lower course of the river, no 
specimens were obtained. 

1. South Pork of the Holston River a t  Holstein Mills, Va. August 7; temperature 
720. Holstei~l Mills lies about 0 miles south of Marion, Va. The river hcve is w r y  
clear, rather cold. Its bottom is rocky and gravelly, tmd t h e  witttlrs rather swift, 
there being often an alternation of rapids and deep pools. The stream was fished 
between the dams in the village, and also below the lower dam. The latter locality is 
a most excellent one for making collections, one of the very best of all those found by 
us. Darters (8. sirnoterum) swarm on the bottom, and the swift  waters below the d;tm 
are literally full of Notropis rubricroceus and AT. coccogenis, both species mwrketl with 
brilliant red iu life. Troub (Salcelinus fontinalis) are found above the tlaina, but the 
catfish and the black bass do uot ascend 80 far. The California rainbow trout 
(Salmo irideus) has breu introduced into this river, and a specimen was lately take11 
with the hook above Holsteiu Mills. 

2. Middle Pork of the Holston at Mariou, Va. August 7; temperature 710. 
Seined i u  t h e  towu anti for about half a mile above the railway station. The stream is 
similar to the preceding, and equally clear and cold. I t  has less volume of water, aud 
the bottom is more rocky. The same EiI,ecies were found, arid the locality is perhaps 
equally good for collections. 

August 8; temper- 
ature 7.50. Seined a t  a point abont 5 miles south of the village of Glade Spring, in 
and about a ford on the Byers farm. The stream is here considerably larger than a t  
Marion. It flows through pasture 
land, and the water thereby rendered somewhat gray from clay washed into the river. 
The bottom is parily rocky, partly gravelly. The locality is not a very good one for 
collecting, although one species was obtained which has not been seen elsewhere: 
Species from Glade Spring are marked G. 

AuguBt 9 ;  temperature 76O. 

Species from Holstein Mills are niarked S. 

The species obtained are marked M. 
3. Middle Pork of the Holston River near Glade Spring, Va. 

The water is much warmer and with less current. 

4. North Fork of Ho~eton  River a t  Saltville, Va. 
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The North Fork a t  Saltville is somewhat larger than either of the other branches a t  
the localities examined. It was seined at the ford, about a mile north of Saltville, 
and in diflerent places for about one-quarter mile above the ford and nearly a mile 
below it. The best collectirig ground is a t  the ford itself. Lower down, the river can 
hardly be seined a t  all, its bottom being covered with large rocks, which have fallen 
from a high bluff on a bend of the river. The stream is moderately swift, not very 
clear, the water warm. In  some places large numbers of water plauts grow, foyming 
lurking places for small fishes. This is a fair locality for making collections, and two 
or three new species have been described from this locality by Professor Cope. Spe- 
cies from the North Fork are marked N. 

5. Beaver Creek near Bristol, Tenn. August 10; temperature 790. Seined at a 
point about 4 miles south of the town of Bristol, where the stream approaches the main 
road. A small, clear tributary called Cedar Creek was also examined, but nothing of 
special interest found. Beaver Creek is a rather small btream, about 15 feet wide, 
shallow, and swift. A t  the locality examined are many smooth, flat rocks i n c h e d  at  
angles. Over these the stream slides in small water-falls interspersed by shallow pools. 
The stream is warm and rather muddy, flowing uiostly through open paetures. I ts  
fauna is Rcanty, anti it was probably less worthy of a visit than any other stream ex- 
amined by us. .Species from Beaver Creek are miwked B. 

August 11 ; tern- 
peraturo 790. The Wataiiga is a large tributary of the Holston, having, like the 
French Broad, its rise irl tlie plateau of weetern North Carolina. I ts  headwaters are 
cold mouiitaiu streams, which abouud in trout. At  Elizabethton it is a considerable 
river, with a very rough bottom, often crosmd by dam-like ridges of perpendicular 
rocks. I n  the sliallow places the current is swift, and in the deep still stretches the 
bottom is so covered with ooze aiid sawdust that the net can not be used. The water 
is warin and not very clear, beiug stained red by the clay soils of the region. It is 
well stocked with fishes, its channel espeoially having very large darters. It is, how- 
ever, a stream riot easily worked. Collections were made a t  all suitable points from 
the mouth of Doe River, in Elixabethton, to the mouth of Buflitlo Creek. Fishes 
from the Watauga are marked W. 

7 .  Doe River at  Elixabethton. August 11 j temperature 780. Doe River, near its 
mouth in Elizabethton, is a very clear streaiu, llaving its source in the flariks of Roan 
Mountain. Its waters are warm, aud its bottom is covered with large round bowlders 
and shingle brought down from the mountairis. These rocks have no ricer weed or 
other vegetation, arid there are but few fishes ikmoug them. For so attractive a stream 
Doe River is a very disappointing one. The absence of darters is doubtless due to the 
absence of bottom veget<ation. 
1. Noturus miurus (Jordan). N. 

6, Watauga River from Elizabethton to Watauga Point, Tenn. 

Fishes from this &ream are marked D. 

Not rare in the weeds above the ford. Tlie specimens are quite large aud the 
Color is rather pale. I n  general they agree with Iudiaua examples. 
2. Leptops olivaris (Rafinosqno). W. 

Large yellow-oat8 are taken in the deep channels of all the branches of the Holstou. 
The specimens seen by us were from the Watauga. 
3- Catostomus teres (Mitchill). S., M., G., B., W. 

Oommon. 
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4. Catostomus nigricans (Le Sueur). S., M., G.,  B., W., D. 
Common in swift waters. 

Common in the larger streams. The specimens agree with the common northern 
red-horse, except that the free edge of the dorsal is decidedly concave. D. usually 
13 ; lower fins red, the caudal pale. 
6. Lagochila lacera (Jordan & BrtLyton). N. 

creamy; snout black ; dorsal and caudal creamy, dusky-edged. 
7. Campostoma anomalum (Rafinesque). 

5. Moxostoma duquesnei (Le Sueur). M., G. ,  N., B., W. 

A few specimens taken at Saltville. Scales 45. In life steel-blue; lower fins 
’ 

S., M. G., N., B., W., D. “Mammy.” 
Everywhere common, ascending small streams. 

8. Notropis spectrunculus (Cope). M., S., N., G. 
A small fish characteristic of the mountain streams. Common at Marion and 

Holstein Mills; rare a t  Saltville and Glade Spring. Very pale olive; fins in life pale, 
dull red or salmon color, no red on snout ; black caudal spot always distinct. 
9. Notropis microstomus (Rafinesque). N., D. 

dark specks along lateral h e ;  13 scales before dorsal. 
Scarce. Back rather more elevated than in the specimens called straminem, some 

10. Notropkmegalops (Rafiuesque). S. ,  G. ,  N., R., W. 
Common, but confined to the larger streams, not ascending the colder waters. 

But one taken at Holstein Mills and none a t  Marion. The specimens belong to Cope’s 
var. frontalis (Agassiz), having 17 scales before the dorsal. 
11. Notropis lacertosus (Cope). S., N. 

Two young specimens only taken. This seems to be a rare species. It has been 
known hitherto only from a brief description of a specimen taken by Professor Cope at 
Saltville. ‘ 

Color green above ; sides silvery; a dark speck on front of opercle. Very close to 
N. megalops, the young of which it resembles in form and squamation, almost the only 
tangible difference being that the mouth is somewhat larger in N. laoertosus and the 
lower jaw projects. Head 4+ in length; depth 44 ; eye a little longer than snout, 3. 
Maxillary reaching to just  past front of eye, 3 in head j mouth oblique, the lower jav 
prominent. Lateral line decurved. Scales 5-38-3. 17 before dorsal. Fins all low. 
Dorsal slightly behind rentrals. A. 8. (Specimen 23 inches long.) 
12. Notropis leuciodus (Cope). S., M., G., N., B., W., D. 

Very common, but not ascending the spring branches so far as N. telescopus. 
Closely related to N. telescopus, but difltinguished by the short anal, rather smaller 

eye, usually paler coloration and very distinct caudal spot. Snout alittle more obtuse 
then in N .  telescopus. Anal rather short and high with 8 rays. Eyes 3 in head; mouth 
rather smaller and less oblique than in N. telescopus, the maxillary 36 in head, the 
lower j a w  slightly included. Insertion of dorsal midway between tip of snout and 
base of caudal, a little behind base of ventrals ; 13 scales before dorsal. Depth 5 in 
length. These two species make up the bulk of the small minnows of the Holston 
region. \ 
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13. Notropie telescopue (Cope). S., M., G., N., W., D. 
Very common; not found in warm creeks (like Beaver Ureek), but ascending cold 

streams farther than the preceding or the next. 
Green, silvery below ; fins pale ; no red, often a faint dusky caudal spot. Scales 

If back conspicuously dark-edged j the -two uppermost rows running into outline of 
back, the one under the dorsal, the other just behind it: Anal with concave edge and 
YO rays. Eye very large, 22 in head, longer than the sharp short snout ; mouth oblique, 
the jaws equal. Insertion of dorsal midway between snoiit and base of caudal, a little 
behind ventrals; 13 scales before dorsal. Depth 49 to Sg. It reaches a larger size 
than the preceding, but less than the next. 
14. Notropis atherinoides (Refinesque). G., N., W., D. 

Very large specimens, 5 inches 
long, in the Watauga. Eye as long as snout, 3& in head. Snout sharp; depth 6 in 
length; 15 scales before dorsal. The specimens are similar to those from the Kans- 
wha basin, but a little more elongate. 
15. Notropis ariommus (Cope). W. 

One specimen taken. Very pale ; a silvery litteral band j eye excessively large, 
2% in head, nearly twice length of snout, which is evenly rounded ; maxillary 38 in 
head, reaching front of eye; mouth oblique; fins low; dorsal over ventrals; head 
44 in length ; depth 5 ; 15 scales before dorsal ; anal rays 9. 
16. Notropis coccogenis (Cope). 

Everywhere very common, especially in the clear streams, the most abundant of 
the Iarger minnows. 

Color in life, steel-blue, silvery below; a dash of scarlet on upper lip; axil of pec- 
toral, front of dorsal, and a vertical bar on front of opercle, bright scarlet. Base of 
caudal milky, tinged with reddish anteriorly ; anal and ventrals white. 
17. Notropie galacturus (Cope). 

Associated with the preceding and reaching a similar size, but less abundant and 
not ascending the small streams so far. Very liirge specimens have the tip of snout, 
dorsal, tip of caudal, pectorals, anal, and ventrals flushed with red. Base of caudal 
conspicuously yellowish-white. 
18. Notropis rubricroceus (Cope). M., S., D. 

Excessively abundant in the clear streams, outnumbering all other species at 
Marion and Holstein Mills ; rare in  the rivers j a single specimen only taken in 
Doe River, I 

In life; bright green, a steel-blue lateral stripe, becoming darker behind and end- 
ing in a distinct caudal spot; a silvery streak below the lateral band; below this a 
red stripe j snout and lips deep brick-red j base of pectoral scarlet j belly and cheeks, 
and sometimes back also, flushed with red in old males. This brilliant species reaches 
a length of nearly 4 iuches, and even the young and the females show more or less of 
red. 
19. Hybopsie amblops (Rafinesque). S., M., G., N., B., W., D. (Hybopis gi.adli8 Ageseiz ; G w t -  

Rather common in all streams except the coldesl; much less abundant than N. 
coooogenis, rubriorooeus, leuciodus, aud telesoopus. No red markings ; dark latarail 

Abundant in quiet places in the river channels. 

M., S., G.,  N., B., W., D. 

S., G., N., B., W., D. 

, 

iO1 ldhyS  hyalinus Cope.) 

Bull. U. 5. F. C., 88-10 
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stripe rather distinct. Eye a little smaller than in Indiana specimens, 3% instead of 
3 in head j otherwise similar. 

20. Hybopsis monachus (Cope). N. 
Scarce. Agrees with Cope's description, and well distinguished by the slpall eye 

and dark dorsal spot. 
21. Hybopsis watauga Jordan & Evermann. N., W. 

Rather rare in the river channels. Closely related to H. dissimilis, but with 
smaller scales, lat. 1.52,22 before dorsal, and with more elongate body and less spot- 
ted coloration. 
22. Hybopsia kentuckiensis (Rafinesque). S., M., G., N., B., W., D. 

Common everywhere. 
23. Rhinichthys cataract= (Cuv. & Val.). 8. 

In cold streams. But one taken. 

Very abundant in cold streams, not descending to the larger rivers. 
In life, back mottled olive, with many scales blackish ; a very faint dark lateral 

band in most speoimens ; belly silvery ; a broad band of creamy yellowish below the 
black lateral band, this extending on cheeks and lips ; fins all creamy ; a dark spot at 
base of' caudal; barbel longer than in atronasus, the size larger. Scales 70; caudal 
little forked ; upper j a w  considerably projecting j eye 5 in head. Insertion of dorsal 
midway between caudal and eye. 

Thisseems at firstsight to be a species quite different from the ordinary R. atronasus 
of the Atlantic rivers. The difference is, however, chieflyoneof color. The eye is larger 
and the barbel shorter in atronasus, while the jet-black lateral band is much more 
prominent. 

Specimens from Torch Lake, Michigan (R. Zunatus Cope), are much like the Hol- 
ston examples. The coloration is less mottled, the lateral band is obsolete ; the mouth 
is more inferior with shorter and wider cleft. Eye 5 in head, depth 6 in length, scales 
62. Dorsal midway between nostril and base of caudal. To the same species or 
variety the specimens from Clear Creek, Bloomington, Ind., must be referred. This 
genus is still in need of careful study in order that its scarcely differentiated species 
and numerous varieties may be known. The distinctive characters given by Mr. Gar- 
man in his revision of the group are not very reliable. 

25. Phenacobius uranops Cope. 

24. RhMchthys obtusus Agassiz. S., M. (Rhinichthye lunatue Cope, not typal) 

G.,  N., B. , W. 
Commonin the river channels; not ascending cold streamb. Scales 60; caudal spot 

distinct. 
26. Fundulus catenatue (Storer). 

Not rare in the river at Saltville ; not seen elsewhere. 

Common in the river channels ; not ascending the colder streams, hence not found 
27. Micropterus dolomieu (LacBpbde). G., B., W., N. 

at Marion or a t  Holstein Mills. 
26. Lepomir) pallidus (Mitohill). G. 

Sunfishes of all kinds are scarce in the upland &reams. 
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29. Lepomis megalotis (Rafinesque). N. 
Scarce. 

Generally common. 

Four large specimens taken in the Watauga River. These are exactly like north- 
ern examples. Two specimens, the largest 34 inches long, taken a t  Saltville. These, 
as already noticed by Professor aope, constitute a I 6  marked variety.” The difference 
is one of color only, these having instead of the usual cross-bands a row of 8 blackish 
roundsd blotches, alternating with smaller ones, much as in Ntheostoma aspro. Peo- 
torals plain. 

32. Etheostoma macrocephalum (Cope). G., N. 
Rather rare j three specimens from Sal tville, one from Glade Spring. Head longer 

and more slender than in -75’. aspro; maxillary reaching front of pupil, 32 in head; 
nape scaly ; cheek naked, or with a few rudimentary scales behind eye ; opercle with 
more or less of very small cycloid scales above, never quite naked ; eye longer than 
snout ; gill membranes separate ; scales on middle line of belly enlarged ; scales on 
body 73, 76, 77,82, in the four specirnens. D. XVI-13. A. II,10. Head 4 in length. 
Nine black spots on side, confluent, squarish in form, sharply defined and edged above 
by a continuous undulating pale streak from eye to base of caudal; fins all, including 
ventrals, barred ; a small, very distinct spot a t  beso of caudal; a median dark shade 
across spinous dorsal. 

33. Etheostoma squamatum (Gilbert & Swain). W. 
A large species found in the river channels; two taken in the Watauga. In  

life, dull olive, with eleven obscure dusky spots on side confluent into a narrow dark 
lateral shade; a black humeral spot and a faint caudal spot ; first dorsal orange- 
shaded anteriorly with a black streak across it. Second dorsal and caudal yellowish 
orange, barred with dusky j other fins pale yellow. Cheeks, nape, and breast scaly, 
most of the scales cycloid and not imbricate. Gill membranes united across isthmus, 
but meeting at an angle. Anal larger than second dorsal ; scales 76 ; those on median 
line of belly slightly enlarged ; lower jaw as long as upper. 

30. Ambloplites rupestris (Rafinesque). S., M., G.,  B., W. 

31. Etheostoma caprodes (Rafinesque). N., W. 

This strongly-marked species is a near relative of B. phomocephalum Nelson. 
Comparing large spccimens of the latter from New Harmony, Ind., with a. squa- 

matwm, I notice that the color is nearly the same, the lateral band plainer and narrower 
in squamatum. In phomocephalum the spots are more numerous, about fifteen in num- 
ber, and transverse rather than rounded. The fins are similar in form and color in 
both, as are also the gill membranes. Head in squamatum a little sharper and more 
depressed, the body slenderer and more compressed. Scales smaller in squamatum, 
10 to 12 above lateral line, 7 or 8 in E. phoxoceplialum. 

34. Etheostoma aurantiacum (Cope). N., W. 
Another large species inhabiting river channels. Two young ones taken at Salt- 

ville ; threo large ones in the Watauga. 
Color in life olive, tinged with orange; a black lateral band of confluent black 

blotches ; chin and throat deep orange j deep orange on front of spinous dorsal, shad- 
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ing to yellow behind; orange on front of pectoral; a round yellow spot above each 
interspace in lateral band j a row of nmall brown spots on each side of back; nape 
with orange; gill membranes separate ; belly evenly covered with fine scales like 
those on sides ; scales firm and even, 101 in lateral line ; cheeks, opercles, and nape 
finely and closely scaled j head bluntish, the mouth rather large; the eye median. 

35. Etheoetoma airnoterum (Cope). 

Very abundant in cold, clear waters, but not found in the larger streams. pxcess. 
ivelj  common about Holstein Mills, the larger specimens beautifully colored. In  life, 
pale green, the dark markings dark green; various wales on the back bronze-red 
in the center, t h e  neighboring males light yellow, the bronze markings forming very 
irregular streaks; belly pale yellow, more or less flushed with bright orange; spinous 
dorsal pale at base, then a black streak, then pale, each membrane with an orange 
spot throughout the pale streak, the first two spots of a brilliant scarlet ; edge of the 
fin snugy-brown ; soft dorsal with the rays pale yellowish, the membranes spotted 
with bronze-brown, a black spot at base of each ray; caudal yellowish, with three 
wavy black bars ; anal and ventrals pale yellowish ; pectoral yellowish,faintly !barred ; 
head with various green markings j scales 61 j breast naked, or partly scaly. 
36. Etheostoma swannanoa Jordan & Jenkins. 

Two large specimens of this beautiful species taken at Marion and two :it Hol- 
stein Mills. It is evidently a species of the cold, clear waters, as i t  was found rather 
abundant in the Swannanoa River, near its source. 

37.. Etheoatoma zonale (Cope). 
This species seems to bo irregularly distributed, perhaps most abundant in the 

river channels, where the water is neither cold nor clear. Tho species seems to be 
very variable in coloration as well as in squamation. The specirnens from Saltville are 
nearly typical ; green, with about eight conspicuous cross-bars of grass-grevn (fainter 
in  female); a brownishered band across first dorsal (wanting in female); wntr ls  and 
pectorals in both sexes creamy orange, barred with green ; other fins jellowish, barred 
with darker ; throat naked in some, partly scaly in others ; scales 6-49-9 (erroneously 
given as 11-50-12 in Jordan and Gilbert, Synopsis). 

I n  the single specimerr from Glade Spring the markings are very much sharper, 
the spots well defined, and the dark cross-bars much narrower and more definite, about 
twelve in number, narrower than interspaces ; coloration otherwise similar; scales 60; 
a few on upper part of cheek only. 

In several examples from Beaver Creek the coloration is that of the specimen 
from Glade Spring; tho opercles are wxily, but the cheeks are naked; the soales are, 
however, much smaller, 7-60-8 (69-60-61 in three examples). 

The specimens taken in the French Broad and its tributaries agree essentially 
with those from Saltville. 

38. Etheostoma verecundum Jordeu & Jenkins. C .  

B.. S., M. 

M., S. 

B , G., N. 

The single type of this species was taken at Glade Spring. 

Not rare in-the larger streams. 
39. Etheostoma blennioidea (Rafinoeque.) G., N., D. 

Scales 76. 
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40. EtheoBtoma rufolineatum (Cope). S., M., G., N. 
One of the gaudiest of our fishes, frequenting weed-covered rocks in clear water, 

especially in streams shaded by trees. 
In life, male green, the body with longitudinal stripes, each stripe as wide as one 

row of scales and formed by darker edges of the scales ; some of the scales with center 
spots of bright orange-brown. In each series, usually from 2 to 6 consecutive scales 
are ora#nge-brown, then an equal numbor are olive, tthe olive and orange areas irregu- 
larly alternating. Head with an olive-black band through sriout to nape ; an interrupted 
band below this, still lower two blackish spots; usually about five black dashes on 
each side of head, a characteristic color mark ; angle of mouth orange. Lips orange 
except in front; lower j a w  with an orange spot ; interopercle, opercle, cheek, and first 
three branchiostegals each with orange spots. Belly orange-yellow ; breast deep blue. 
Fins all bordered with scarlet; a very narrow blackish edge; a narrow pale streak . 
between it and the scarlet. Spinous dorsal straw-color dotted with black and edged 
with orange ; second dorsal similar, more gellow. Caudal scarlet, its center yellow, 
its base with a large blue-black spot which extends into the yellow. Base of caudal . yellow ; an orange spot, above and below. Anal bright yellow a t  base, then scarlet 
with narrow pale and dark edgings. Ventrals similar. Pectorals yellow, with a black- 
ieh 6nd a scarlet crescent a t  base and a subterminal scarlet band. 

Scales on 
sides with yellow streaks arranged like the brown streaks on the male. Fins ajll yellow. 
Anal and ventrals tinged with orange. Pectorals tinged with orange anteriorly, all 
the fins with bats of dark spots. Caudal blackish, its base yellow. Head with black 
markings similar to those on the male, but without scarlet. 

41. Etheostoma flabellare (Refinesquo). S., M. 

channels. 

Females green with 8 faint dark cross-bars, obscure and interrupted. 

A species of the springs and other cold, clear waters, not descending to the river 

42. Cottus bairdi Girerd. M., S., GI., N., W., D. " Mull-head." 
Very common, especially in cold waters. 
Few river basins are more favorable for fish life than those of the Rolston and 

Tennessee. The combination of clear, cold waters, a bottom of rock and gravel, and a 
warm climate is one extremely favorable to fish development. 

M.-THE FRENCH BROAD RIVER. 

The French Broad is one of the three great rivers whose union forms the Tennessee. 
Unlike t h e  Clinch and the Holston its course is at right angles to the direction of the 
mountain ranges. It is therefore far more swift and turbulent than either of the 
others, and its course lies mostly over metamorphic rather than limestone rocks. The 
French Broad has its rise in innumerable mountain spri~igs in the plateau of western 
North Carolina. Above Asheville, a considerable part of its course is through com- 
paratively level pasture land. The soil is here a red clay produced by the disintegra- 
tion of metamorphic rocks. The stream is therefore more or less red and discolored 
after rains. Its tributaries ab,  however, for the most part clear a t  all times. Some of 
these are among the most beadtiful t,rout-brooks in the whole course of the Alleghany 

, chain of mountains. High water iritcr*fc:red somewhat with our work in the  Freuch 
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“Jack.” Eeox masquinonyy (Mitchill). ’ 
Drum.” 9 Ambloplitee rupeetris (Rafineeqoe). 

6‘ Send Sucker.” 
4‘  Hog Suoker.” C‘aloalomue nigricane (Le 

Catoslomua teres (Mitchill). 

Sueur). 

Suour) . 
(‘Blue Cat.” Iclalurue punctatue (RaRnesque). 
“ Yellow Cat.” Leptope olivaris (Rajinesque). 

’Formerly called W:imi Springe. 
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The seven species found here (8alvelinus fontinalis, Rhinichthys obtzcsus, Notropis 
~pectrunculus, N. rubricroceus, I?. telescopus, I?. coccogenis, and Etheostoma flabellare) 
are those especially characteristic of the mountain streams of the west slope of the 
Alleghanies. On comparing the list of the species found in the Swannanoa River with 
those found in Buck’s Greek on the other side of the Swannauoa Gap, it will be seen 
to what degree the Blue Ridge has been a barrier to the distribution of species in 
North Carolina. The higher main chain of the Great Smoky Mountains has been no 
barrier at all because it is broken for the passage of the Watauga, the French Broad, 
and, fartherwest, the Little Tennessee. Species from the North Fork of the Swanna4noa 
are marked N. Collections were made near a point 4 miles northwest of Black Moun- 
tain Station on the road to  Mount Mitchell, just above the pond at Burnett’s Mill. 

5. SoutJb Fork of Swannamoa River (called Flat Creek), at Black Mountain Station. 
August 21; temperature 690. Uollections were made a t  a point one-half mile south 
of the station, and for some distance above and below this point. 

This is a swift, clear stream, similar to the preceding, the bottom gravelly rather 
than rocky, the water rather warmer, and the banks less shaded. The Swannanoa 
River is formed by the uuion of these two forks, the colder, North Pork having its 
source in the flanks of Mount Mitchell, the South Fork in the Blue Ridge a t  Swannanoa 
Gap. The stream flows into the French Broad above Asheville. The waters become 
warmer and less clear lower in its courpIe, bu t  the general character remains the same, 
and tho stream is certainly one of the most picturesque in North Carolina. Its fauna 
is interesting from the abundance of darters. Their presence is however chiefly con- 
fined to the rocks bearing river-weed (Podostemon). Species from the South Fork are 
marked 8. 

6. Swannanoa River near Asheville. August 16 and 17 ; temperature 170. 001- 
lections were made at  various points from near the railway station to a point about two 
miles higher. The water is warm and moderately clear. Its current is fairly swift 
with alternations of quiet stretches. The gravelly and rocky shoals are excellent for 
collecting, The fauna differs little from that of Spring Cheek or the upper waters of 
the Holston. The species here taken are marked A. 

1. Noturus eleutherus Jordan. F. 
One young specimen, with very small eyes, apparently identical with the type of 

N .  eleutherus. 
2. Leptops olivaris (Refinesque). F., S. 

Young, not rare in the river channels. 

Young, abundant in the river channels. 

(Jommon in quiet waters. 
5. Catostomus nigricans (Le Sueur). A,, S., H. 

Common in shoal waters. 
6. Moxostoma duquesnei (Le Sueur). F., H. 

Young, not rare. I n  June large numbers of Placophawylno carinatus run in the 
river, but none were seen by us at t h i s  time. 

3. Ictalurus punctatus (Rafinesque). F. 

4. Catostomus teres (Mitchill). A., S., H. 
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7. Campostoma anomalum(Ra6neeque). 

8. Notropis spectrunculus (Cope). H., S., N. 

H., A., S. 
Common. 

Exceidingly abundant in the headwaters of the Swannanoa ; Scarce elsewhere. 
Body in life very pale greenish; a bluish lateral band ; belly white; caudal spot 

very distinct ; fins in the male all pale yellowish red ; snout without red. 
9. Notropis galacturus (Cope). H., A., S. 

Rather common. 

Very abundant. 1 

11. Notropis rubriorooeus (Cope). S., N. 
In the mountain streams; abundant. I n  lifs green, a bright yellowish green lateral 

streak; a steel-blue lateral band; snout and lower j a w  bright rod; head and belly 
red in males; fins all pale yellowish, not red even in largest males. 
12. Notropis telesoopus (Cope). 

13. Notropis leuciodus (Cope). H., A., F. 

Springs are extremely pale, the caudal spot almost obsolete. 
14. Notropis atherinoides (Refinesque). H., A.. F. 

10. Notropis coccogenis (Cope). H., A., S., N. 

H., A., S., N. 
Common. 

Common; but  not ascending mountain streams. Some of the specimens from Hot 

In  channels of the larger streams ; specimens similar to those from the Holston. 

Not rare. 

Not common. 

Not rare ; specimens highly colorecl, the blue blaok spots on back aud sides very 

15. Phenacobius uranops Cope. H., A. 

16. Hybopsis monacus (Cope). H., A. 

17. Hybopeis dissimilie (Kirtliiud). H., A. 

distinct. 
18. Hybopsis amblops (Rafinesque). H., A. , 

Common in the larger streams. 

E very w here a bundant, 
20. Rhinichthys obtusus Agassiz. S., N. 

I n  mountain streams only. 
21. Salvelinus fontinds (Mitchill). N. 

Abundant in the headwaters of the Swannanoa and of most other tributaries of 
the French Broad. Four specimens, each G to 8 inches in length, were taken in a 
single haul of a, short seine near Burnett’s Mill. 
22. Micropterus dolomieu (LacBpbde). H., A. 

Not rare in the larger streams. 
23. Lepods pallidus (Mitchill). H. 

Scarce. 

19. Hybopsie kentuckieneis (Rafineeque). H., F., A., 8. 
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24. Ambloplites rupestris (Rafinesque). H., A. 

sun-fishes. Most of the species of this group beloiig properly to the lowland fauna. 
Abundant in the larger streams, ascending the mountain streams farther than other 

25. Etheostoma caprodes (Rofinasque). A. 
Une specimen taken, of the variety obtained at Saltville. 

Four large specimens, the largest 4# inches in length. 
Body green, with dark green markings. First dorsal yellowish green a t  base, then 

a dusky band, above this au orangs one and finally a dusky edge. Second dorsal pale 
olive, with brown’rays; caudal similar; both fins spotted; anal dusky, mottled; pec- 
torals dull yellow, mottled ; ventrals dusky. 
27. Etheostoma evides Jordan & Copeloud. 

26. Etheostoma squamatum Gilbert & Swain. H. 

H., A,, F. 
Abundant ; only young specimens taken in the river. These agree in essential re- 

spects with specimens from White River, Indiana, but the scales are in most specimens 
larger. The dark bars on sides itre more or less connected by black cross-lines above. 
The pectorals are barred, these fins being plain in E. evides. In E..’evides thbre are 
usually 60 to 65 scales in the lateral line. In specimens from the Swannanoa, I count 
62,54,55,55,53,52,88, GO, GO. 62,63,62-65, in twelvespecimens, thelast figures, 62-65, 
being that of opposite sides of the same specimen. 

Color in life : Male, olive, with 8 deep blue-green cross-bars ; an orange-brown 
lateral band forming brown squares between the dark cross-bars ; belly orange ; breast, 
throat, and lower jaw orange yellow j chceks, opercles, jaws and snout, deep rusty 
orange; a blue-black bar behind eye; a very conspicuous golden croscent before this; 
spinous dorsal deep rusty orange, its last rays black, the median area more yellow ; 
soft dorsal orange at base fading above and more or less speckled; caudal with two 
orange spots a t  base; the fin yellow, with two or three faint black bars; pectoral and 
anal, yellowish, faintly barred. Female, with very pale yellowish instead of orange; 
the markings on side black ; membranes of dorsal orange at base and tip. 
28. Etheostoma blennioides Rafinesgue. H., A. 

D. XIV-13: Scales 67 to 68. 
29. Etheostoma zonale (Cope). H., A., F. 

scaly j breast mked. 
30. Etheoatoma swannanoa Jordan & Joukins. S. 

Common; specimens from Spriug Creek very large, the markings very dark green. 

Rather common; colored like the specimens from Saltville; cheeks more or less 
Scales 44, 47,48, 48, 49, 49,50, in seven specimens. 

Six specimens taken in the South Fork of the Swannanoa. 

Common among t b e  river weeds. Scales 45,47, 48, in three specimens. 
32. Etheostoma camurum (Cope). H. 

One specimen, 2% inches long, taken in Spring Creek. D. XI-13. Scales 68. 
Female: in life, green ; many scales brown ; fins yellowish olive; caudal red; all the 
vertical fins edged with blackish. 
33. Etheostoma flabellare (Rofinosque). N., A., S. 

31. Etheostoma rufolineatum (Cope). H., A. 

Uolnn~on in clear and odd  waters. 
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84. Cottus bairdi Girard. S., H. 
Common in cold waters; those from the South Fork paler and more spotted than 

usual ; those from Hot Springs very dark. 

N.-ST. JOSEPH’S RIVER. 

St. Joseph’s River has its rise in southwestern Michigan. It flows southward 
into northern Indiana. A t  South Bend it makes a n  abrupt turn to the northward, 
flowing back to Michigan, and ultimately into Lake Michigan. Like most of the 
Michigan streams, its waters are clear and cold, and it is fed largely by springs. Ool- 
lections were made at a point between Mishawaka and South Bend, about a mile 
below the former place. September 17  and 18; temperature 600; air 850. The 
stream is here large, flowing over a bottom of coarse gravel, with Band in the deeper 
and more quiet portions. The rocks are well covered with algm and other water- 
plants, Uhara being abundant in places. The water was too cold for successful work 
and the species obtained are thoRe characteristic of the Upper Wabash. This shows 
that the low and often swampy water-sheds separating the Wabash, Eankakee, and 
St. Joseph’s are of little consequence as a barrier to the distribution of‘ fishes. 

1. Catostomus teres (Mitohill). 

2. Catostomus nigricans (Le Sueur). 

Scarce. 

Scarce. 

Scarce. Young specimens; the head much shorter, the mouth smaller and lower, 
3. Moxostoma aureolum (Le Sueur). 

than in M’. duquesnei. 
4. Campostoma anomalum (Rafinesque). 

Common. 

Common. 

Not rare. A small dusky blotch on the middle line of the back before the dorsal 

5. Pimephalee notatue (Rafinesque). 

6. Notropis microstomus (Rafinesque). (Hybqpsfs stranheus Cope). 

is a color mark characteristic of this species. 
7. Notropis megalops (Rafinesque). 

Common. 

Common. 

Uommon. 

Scarce. 

Common. 

Common. 

8. Notropis rubrifrona Cope. 

9. Hybopsis kentuckiensis (Rafinesque). 

10. Semotilus atromaculatus (Mitohill). 

11. Ambloplitee rupestrfs (Rafinesque). 

12. Lepomis megalotie (Rafinesque). 
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13. Lepomis gibbosus (L.) 
Common. 

Common. 

Scarce ; cheeks naked. 

Scarce ; cheeks naked ; opercles scaly. Scales 69. 
17. Etheostoma cceruleum Storm. 

Abundant. Scales 47. 
Unios were found very abundant, but cra.y-fishes were scarce. 

14. Micropterus dolomieu (LscBpbde). 

15. Etheoetoma nigrum (Rafinesque). 

16. Etheoetoma aspro (Cope and Jordan). 

0.-KANKAKEE RIVER (ILLINOIS BASIN). 

The Eankakee River, the easternmost tributary of the Illinois, rises at a point 
not far from South Bend, and flow8 in a southwestward direction, largely through 
swamps and lakes, into the State of Illinois. One of its chief tributaries in Indiana 
is Yellow River, which enters it from the east. This stream was seined near Ply- 
mouth, Ind., September 18, 1888; temperature, 620. A t  Plymouth, the river is 
rather large, its water very clear, flowing over a bottom chiefly of coarse gravel. The 
rocks and stones are covered with Ohara, algae, and other water-plants. There are 
also deep pools with stretches of sand and of black mud. Collections were made 
from the flouringmill at Plymouth up the stream to the dam. Few streams have been 
found so well stocked with darters as this, although the number of species is small. 
Gray-fishes were also excessively abundant. 
1. Noturua flavue Rshesque. 

Abundant. 
2. Ameiurus natalie (Le Sueur). 

Common in the pools. 

Common. 

Scarce. 

Oommon. 

Scarce. 

Scarce. 

Common. 

Scarce. 

3. Catoetomue teres (Mitchill). 

4. Catostomue nigricane (Le Siieur). 

5. Erimyzon eucetta (LacBpbde). 

6. Minytrema melanope (Refinesque). 

7. Moxostoma duqueenei (Le Suear). 

8. Campoetoma anomalum (Rafinesque). 

' 9. Pimephales notatue (Refinesque). 
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10. Notropis microstomus (Rafinesque). 

11. Notropis heterodon (Cope). 
Scarce. 

Not rare. Lower j a w  black at tip ; lateral line nearly or quite complete. 

Common. 

Comnion. These specimens are rather slender and seem to represent the form 

12. Notropis megalops (Rafinesque). 

13. Notropio whipplei (Girmd). 

called ~ ~ ~ o t & e l z i s  spilopterus by Cope. 
14. Notropis rubrifrons (Cope). 

Scarce. 
15. Hybopsis kentuckiensis (Rnfiuesque). 

Common. 
16. Lucius vermiculatus (Lc Sueur). 

Comnioii among weeds. 
17. Aphredoderus sayanus (Gilliams). 

18. 

19. 

20. 

21. 

22. 

13. 

24. 

One specimen, very dark. 
Ambloplites rupestris (Rafinesque). 
Common. 

Common. 
Lepomis pallidus (Mitchill). 
Common. 

Lepomis megalotis (Rafinesque). 
Oommon. 

Micropterus dolomieu (LaoBphde). 
Common. 

Micropterus salmoides ( LacBpBde). 
Scarce. 

Etheoetoma nigrum (Rafinesque). 
A.bundant. 

Scales 51. 

Chaenobryttus gulOSUS (CUT. & Val.). 

25. Etheostoma aspro (Cope and Jordan). 
Very abundant. Specimens of very large size, some of them more than 4 inches 

long, and all extremely plump, and very dark in color. These look quite unlike the 
ordinary E. aspro, but they diEer in no structural character. 
26. Etheostoma zonale (Cope). 

Scales 63. 

Very abundant. Coloration usual; the ventrals speckled; the green bands ex- 
tending nround body. below. Cheeks and bl'east scaly. Scales 60. 

dll 
27. Etheoetoma cceruleum (Storer). 

Abundant,. 

Scarce. 
28. Cottus bairdi Girard. 
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P.-UPPER WABASH RIVER. 

The Wabash River has its rise in the streams and springs of western Ohio and 
northern Indiana. The main stream flows from Ohio westward across the northern 
central part of Indiana, then turns gradually to the southward, and forms nearly half 
of the boundary line between lndiana and Illinois. The Upper Wabash and most of 
its tributaries are clear streams, many of the latter having their source in lakes. (301- 
lections have been made by Mr. Evermanu at  the following points: 

(Collection of W.' B. Clapham, November 5, 
Blue River is a small tributary of Eel River, itself a branch of the Wabash. 

It has a gravelly bottom, with many large bowlders. Water plants are few. The 
water is moderately clear and cold. Collections were made a t  points from the Eel 
River railroad bridge, down the stream to the brewery. Species from this locality are 
marked B. 

2. EeZ River at  Logansport. September 21; temperature 680. The Eel River rises 
in Whitley County east of Columbia City, and flows southwestward, entering the 
Wabash at Logansport. It is a rather clear stream. In tho neighborhood of Logans- 
port its bottom is of limestone and very rough, being full of pot-holes and large 
Stoues. The stream was seined from the second dam to the mouth. Near its mouth 
are some gravelly stretches a rd  a few patches of water plants. Species taken in Eel 
River are marked E. 

3. Lake Maxinkuckee. September 19; temperature 680 to 700, the latter in shallow 
Wat,er, the former at  8 feet depth. This ie a clear lake, some 3 miles long by 2 broad, 
in Marshall County, Ind. Its outlet is a small stream which flows into Tippecanoe 
River. Collections weqe made in shallow water along the shore at Long Point. The 
bottom here is sand or fine gravel, in many places covered with a l g a  The seine 
Was drawn in the outlet of the lake, 011 muck bottom, among lily pads. The species 
Obtained are marked M. The number of species found in the lake is here, as else- 
Where, less than the number to be obtained from the tributary streams. 

The Tip- 
Peoarloe Iiiver is a very clear, cold stream, having its rise in tho deep lakes about 
Warsaw, hid., flowing south-westward, and entering tho Wabash above La Payette. 
at Marshland, 5 miles south of Lake Maxinkuckee, the water is very clear, with 
gravelly bottom and many water plants. Collections were made at a point just above 
the Vandalia Railroad bridge. 

This is one of the best streams in t h e  State for the collection of darters. Species 
from Tippecanoe River are marked T. 

5. Deer Ureek, Cnmden, Ind. September 21. Deer Creek is a rather small, clear 
stream, fiowing iuto the Wabash from the east, its mouth being at Delphi, Ind. 

Uollections were made a t  points from the head of the mill-race above C ~ u d o n  to 
the wagon bridge south of the  town. The bottom is geiierally of coame gravel, with 
Swift places alternating with quiet stretches over sandy bottom. Specimens from 
Deer Creek are marked D. 
1. Lepisosteus osseus (L). M. 

Common in the lake. 

1. Blue River, Columbia City, Ind. 
' 1888.) 

4. Tippecanoe River, Marshland, lnd. September 20; temperature 680. 
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2. Ameiuruenatalis (Le Suenr). M., T., D. 
Common. 

Scarce. 

Common among weeds. Specimens from Tippecanoe River are very plump and 

3. Noturue gyrhus (Mitchill). M. 

4. Noturue m i m e ,  Jordan. T., D. 

dark in color. 
5. Ictiobus difformie (Cope). E. 
6. Catoetomus nigricane (Le Sueur). T., E., D., B. 

7. Erimyzon eucetta (LacBpBde) (var. oblonpe).  T. 
Common. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Common. 
Moxoetoma duqueenei (Le Sueur). E., D. 
Common. 

Campoatoma anomalum (Rafinesqne). E., D., B. 
Common. 

Pimephalee notatus (Rafinesque). M., T., E., D. 
Common. 

Ericymba buccata Cope. D. 
Rather rare, in sandy or gravelly streams only. 

Notropie heterodon (Cope). M. 
Scarce. 

Scarce. 
Notropie whipplei (Girard). T., E., D. 
Common. 

Notropie megalope (Rafinesque). T., E., D., B. 
Common. 

Notropie atherinofdee (Refinesque). T., E. 
ljsrgc specimens of the form called Notropi8 arge. 
Notropie rubrifrons Cope. T., E., D. 

Common in the smaller streams. 

Notropis microetomua (Rafinesque). E. 

18. Hybopeie watauga Jordan & Evermann. T. 

A few specimens similar to those from the Holston. Scales 46 ; 20 before dorsal. 

Common. 

Common. 

In small brooks. 

19. Hybopsis amblops (Refinesqne) T., E. 

20. Hybopeie kentuckieneia (Rafinesquo) T., E., D., B. 

21. Semotilue atromaculatue (Mitohill). D. 
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22. Umbra limi (Kirtland). D., B. 
Rather scarce. 

23. Fundulus diaphanus (Le Sueur). M. 
Abundant in the lake. These belong to var. mmonna Jordan & Copeland, distin- 

guished from the eastern diaphanus by the more distinct dark cross-bands and by the 
presence of dark spots on the back. 
24. Zygonectes notatus (Rafinesque). D. 

25. Zygonectes dispar Agassiz. M. 

26. Lucius yermiculatus (Le Sueur). M., T., B. 

27. Labidesthes sicculue Cope. M., T., E., D. 

28. Aphredoderus sayanus (Oilliams). B. 

29. Pomoxis sparoides (LacBpBde). M. 

Scarce. 

Not rare in the lake. 

Common. 

Common. 

Scarce. 

Common in the lake. 

Common. 

Common in the lake. 

CoFmon. 

Common in the lake; not found in the Lower Wabssh. 
34. Micropterus dolomieu (Lac6pbde). M., T., E., D. 

Common in  swift waters. 
35. Micropterus salmoides (Lac6pbde). 

Coinmon in quiet waters. 

Common in the lake j not fouhd in the Lower Wabash. 
37. Etheostoma pellucidum Baird. E. 

Common in sandy clear rivers. 

Common. 

Common ; very large specimens in Tippecanoe River. 

30. Ambloplites rupestris (Rafinesque). M., T., E., D., B. 

31. Lepomis pallidus (Mitchill). M. 

32. Lepomis megalotis (Rafiuesque). M., T., E. 

33. Lepomis gibbosus (Linnaous). M. 

M., B. 

36. Perca flavescens (Mitohill). M. 

38.' Etheostoma nigrum (Reflnesque). M., E., B., T., D. 

39. Etheostoma blennioides (Rafinesque). T., E., D., B. 

40. Etheostoma caprodes Rclfinesque. E. 
41. Etheostoma phoxocephalum Nelson. E. 
42. Etheostoma aspro (Cope & Jordan). E.,  D., B. 

Rather common. 
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43. Btheostoma scierum (Swain). T. 
Very abundant in Tippecanoe River ; the largest specimens yet seen j the largest 

about 5 inches in length. Colors dark, and the body very plump, much as with E. 
aspro in Yellow River. Scales 68 j cheeks and opercles scaly ; breast usually RO ; 
base of caudal with 3 to 4 dark spots in a cross-series. I n  E. aspro there is usually a 
single spot a t  base of caudal, more distinct than in E. scierum. 
44. Etheoetoma evides (Jordan & Copeland). T., E. 

Not rare. Scales 55. 

Several fine specimens. 
45. Etheostoma camurum (Cope). T. 

Colors in life : &des light brown, with 12 to 15 very nar- 
row greenish lines running from pectorals to caudal j three rather plain vertical bars of 
the same color, but much broader just back of the pectorals, faint, traces of 6 or 6 
others between them and the tail j about 60 to 60 small deep orange spots scattered 
irregularly over the sides j axils dusky j belly pale bluish green j throat and chin 
deeper blue; top of head and cheeks light brown, more or less mottled with darker. 
Spinous dorsal uniform light brown, or greenish ; soft dorsal deeper brown with a 
series of reddish spots near the top ; above these a pale line above which is a still 
darker line forming the border of the fin, and same as soft dorsal; pectorals pale 
brown, darkest on outer half; veutrals same, but outer half a little darker than pec- 
torals ; caudal light brown with some dark near the middle, a reddish brown bar near 
the tip; outside this a pale bar, the extreme tip of' the fin being a pale green. Scale@ 
53 ; snout bluntly decurved. 
46. Etheostoma maculatum Kirtland. T., D. 

River. 
ru fo lineat urn. 
47. Etheostoma Species nova. T. 

One specimen of this tare species taken in Deer Creek, and four in Tippecanoe 
Scales 66; cheeks without the dark spots found in its nearest relative B. * 

Four Rpecimens of this handsome little fish taken in Tippecanoe River. 
They apparently belong to an undescribed apecies, closely allied to E. cmruleunz, 

but with the head more pointed, the lower jaw more proruinent, the dark crow bands 
nearly vertical, and the scales thickly dusted with dark p in ts .  We wait until larger 
specimens are obtained before giving it a name. 
48. Etheostoma caeruleum Storer. M., E., T., D., B. 

Very common. 

I n  cold waters j rather scarce. 

Scarce. 

49. Etheostoma flabellare (Rafinosquu). T., D., I3. 

50. Cottue bairdi Girrtrd. B. 

Q.-THE LOWER WABASH RIVER. 

Towards its junction with the Ohio the Wabash becomes a large river with moder. 
ate current, the water not very clear, and the bottom covered with gravel aud sand 
in which grow many water plants. The tributary streams are mostly sluggish and 
yellow with clay and mud. The fish fauna of the Lower Wabash was found to be un 
expectedly rich, its most striking feature being the abundance of several species 

i 
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(Noturus nocturnus, Etheostoina uranidea, E, ouachitw, E. histrio) supposed to be con- 
fine,d to the rivers of Arkansas, as well as of other species (E. phoxocephalum, E. 
oldorosonaa, E.  jessiw, E. shunaardi) more at home on the western side of the Mississippi. 

A similar feature in distributiou is the presmce along the Lower Wabash (accord- 
ing to Prof. John M. Uoulter) of numerous southwestern plants, nowhere else found 
so far north. 

1. Wabash River at Vincennes. September 15; temperature 740. Collections 
were made at a point 1s miles north of Vincennes. Here the river is &allow on the 
Indiana side. No great depth is reached within a hundred yards of the shore. The 
bottom is of gravel and sand a t  this point, the gravel near shore being covered with 
rSpirogyra and other algm. The current is swift, although not breaking into rip- 
ples. Some muddy bayous tributary to the river were also seined. Species from 
the Wabash at Vincennes are marked V. 

2. Wabash River a t  New Earmony. September 13; temperature 740. Many yeare 
ago the New Harmouy '' community " dug a canal across the peninsula just  below 
New Harmony. At  the lower end of this '' cut-off" was built a dam and a mill. The 
main current of the Wabash now flows through this channel. Collections were made 
at  the old dam. At  this point the bed of the stream is of sandstone. The current is 
brokeu up into narrow rapids and little falls,' furnishirig excellent localities for darters. 
Collections were also made on a shallow gravel bar near the mouth of Black River, 
near New Harmony. Species from the Wabash River at this point are marked W. 

A number of species from the Wabash River at New Earmony were seen in the col- 
lection of Mr. James Sampson, of New Harmony. 

3. Black River a t  New Harmony. This is a 
small stream with muddy bottom and sluggish current. Collections were made from 
a point gome 300 yards above the mouth down to the mouth of the stream. In one 
place the streem flows over gravel with considerable current. Species taken in Blrtok 
River are marked B. 

4. Greshan2s Creek, New Harmony. September 12; temperature 770. Oollec- 
tious were riiade at a point l& miles east of New Harmony. The stream is very small 
and shallow, the water a few inches deep, the bottom and shores sandy. Species 
obtained in Gresham% Creek are marked G. 

September 14; temperature 750. 
The Patoka is a very sluggish and muddy stream of considerable size. I t  rises in the 
central part of southern Indiana, and flows westward, entering the Wabash near the 
mouth of White River, about half way between Vincennes and New Harmony. A t  
the point examined at  Patoka (just below the dam and one-fourth mile below the 
Evansville and Term Baute Railroad bridge) the stream is shallow and swift for a hun- 
dred yards or more, and the bottom is covered with shingle from an outcropping ledgeof 
coarse shale. Darters are abundant, the species being nearly t h e  same as those found 
by Jordan & Gilbert in a similar stream ; Poteau River, in Indian Territory. Species 
from P:itok:i River are uiarked I?. 

6. Big Creek, Lyiin Township, Posey County, Ind. September 10; temperature 
77O. Big Creek is a small, sluggish stream with warm and muddy water, and bottom 
and banks of mud. It tlows westward through Posey Oounty, entering the Wabash 
River below New Harmony. Collections were made at  ~t point Sg miles north of Mount 

8uch species are marked S. 
September 12; temperature 760. 

5. Patoka River a t  Patoka, Gibson County. 

Bull. U. S. P. C., 8 L - 1 1  
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Vernon, Ind. In  one locality an outcrop of sandstone gives a hard bottom for some 
distance. Elsewhere the stream is full of logs and snags. Species found in this creek 
are marked C. 

7. Wubush River at Mackey's Perry, Posey County. September 11; tempera- 
ture 750. A t  Mackefs Ferry, 7 miles west of Mount Vernon, and about 10 miles 
north of the mouth of the Wabash, considerable collections were made. The seine 
was used on a long, shallow, sandy bar on the Indiana side. Numerous catfishes, sun- 
fishes, and cyprinodonts were taken in a neighboring pond or bayou. This overflows in 
spring and is then connected with the river. It is a long, narrow channel, very steg- 
nant, filled with snags in most places, and having an extremely muddy bottom. 
Species from the pond or river at Mackey's Ferry are marked M. 
1. Petromyzon coucolor (Kirtland). S. 
2. Polyodon spathula (Walbaum). S. 
3. Acipenser rubicundus Le Sueur. 
4. Lepisosteus osseus (Linnacus). S. 
5. Lepisosteus platystomus (Rafinesque). 
6. Lepisosteus tristcechue (Bloch & Sohneider). 
7. Amia calva Linnaous. M. 
8. Noturus gyrinus (Mitchill). C. 
9. Noturus miurus Jordan. 

S. 

V., W., M. 
S. 

V., P., W. 
10. Noturus flavus Rafinesque. V., W. 
11. Leptops olivaris (Rafinesque). P. 
12. Ameiurus melas (Rafinesque). G. 
13. Ameiurus'natalis (Le Sueur). M., C. 
14. Ictalurus punctatus (Rafinesque). V., P., W., B., M., C. 
15. Ictiobus cmrinella (Cuv. & Val.). M. 
16. Ictiobus bubalus (Rafinesque). 
17. Ictiobus difformis (Cope). V., P., W., M., C. 
18. Catostomus nigricans (Le Sueur). v. 
19. Erimyzon sucetta (LacBpbde). G. Var. oblongus. 
20. Minytrema melanops (Rafiuesqne); 
21. Moxostoma duquesnei (Le Sueur). 
22. Moxostoma aureolum (Le Sueur). W. 

V., W., M. 

W., G., M. 
V., P. 

Head 43 in length; outline of dorsal somewhat concave. 
23, Moxostoma anisurum (Rafinesque). B. (Ptyokoston~zca uclatus and oollupsue Cope. Catoetonius 

Not rare. Lips moderate, the lower strongly A-shaped ; its surface rather finely 
plicate and also papillose; the papillae coaraer than iu M. papillosum, to which this 
species is related ; mouth not large, the snout projecting beyond it; dorsal high, of 15 
rays, its free edge straight ; eyo large, 32 in head; bead large, broad, and flat above; 
body deep, compressed. 

curpio Val. lkfoxostonia valencienneei Jordan.) 

24. Campostoma anomalum (Rafinesque). 
25. Hybognathus nuchalis (Agassie). 
26. Pimephales notatus (Rafinesque). 
27. Cliola vigilax (Baird & Girard). 
28. Notropis microstomus (Rafinesque). W-. 

V., G. 
W., M., C. 
V., P., W., G., C. 

V., W., B., M., C. 
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29. Notropis heterodon (Cope). v. 
30. Notropis megalops (Rafinesque). v. , P. , W. , B. , M. , C. 
31. Notropis whipplei (Girard). V., P., W., B., G., C. 

One very large specimen, besides many of the usual type. 

These specimens are smaller, more ckmpressed, with shorter snout and paler color- 
ation than the ordinary utherinoides (~ucuZzc8, urge). The eye is similarly large, and no 
other difference is evident. 
33. Notropis dilectus (Girard) var. W., C., G., M. 

Compared with specimens of Notropis dilectus from Red River, Arkansas, these 
examples have the eye much smaller-about 32 instead of 3-in head. In  all other 
respects they seem to agree. Compared with N. rufiri$rons these specimens have 
smaller eye, shorter and blunter heard (4& in length), and the body more compreaned. 
For the present we refer them to N. dilectus. No group of minnows is in more con- 
fusion than the one to which this species belongs. 

32. Notropis atherinoides (Rafinesque). V., P., W. 

34. Ericymba buccata Copo. G. 

35. Hybopsis hyostomus Gilbert. V., W. 
36. Hybopsis dissimilis (Kirtland). V., W. 
37. Hybopsie storerianus (IEirtland). 
38. Semotilus atromaculatus (Mitohill). G. 
39. Opsopwodusemiliae Hay. W., M., C. 
40, Notemigonus chrysoleucus (Mitohill). W., G., M., C. 
41. Dorosoma cepedianum (Le Sneur). 
42. Clupea chrysochloris Rafinosque. M. 
43. Hiodon alosoides (Rafinesque). W. 
44. Gambusiapatruelia (Baird & Girard). M., B., 0. 
45. Zygonectes dispar Agassiz. 
46. Zygonectes notatus (Rafinosquo). 
47. Lucius vermiculatus (Le Suour). 
48. Lucius lucius (Linntaiis). S. 

Found in clear waters with sandy bottom, 

V., W., M., C. 

P., W., M.. 

v., M. 
C., M., G., B., W., V., P. 
M. 

This species was described from New Harmony by Le Sueur, as Esox deprandus. 
49. Labideethee sicculus Cope. 
50. Aphredoderus sayanus (Qilliems). 

51. Pomoxis annularis Rafinosquo. W., M. 
52. Pomoxisaparoides (LacBpbde). V., P., W. 
53. Chienobryttus gulosus (Cuv. & Val.). 
54. Lepomis cyanellue Rafinosquo. V., 0. 
5 5 .  Lepomis pallidue (Mitohill). V., W., M. 
56. Lepomia megalotis (Rafinosquo). P., W., M. 
57. Lepomis garmani Forbos. M. 

58. Lepomis humilfs (Girard). C. 
59* Lepomis notatus (Agassiz). M. 

M., P., W. 
S., C. 

Scales 48. 

V., W., M. 

Rather common in the pond at Mackey's Ferry. 



164 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

. .  
60. Micropterus dolomieu (Lac6pbdo). V., M. 

61. Micropterus ealmoides (Lac6pOde). P., M., V., W., B. 

62. Etheostoma pellucidum Baird. W., M. 
63. Etheostoma asprellue (Jordan). V., W. 

Scales 98. Three broad 
oblique black shades across back, extending downwards and forwards to lateral line; 
these about as wide as the interspaces. 
64. Etheostoma nigrum (Rafinesque). V., W., P., B., G., M., C. 

65. Etheoetoma chlorosoma (Hay). W., C. ,  M. (BoZeoeomu curnurum Forbes.) 

In the river only. 

In  ponds and bayous chiefly. 

Specimens of very large size, the largest 53 inches long. 

Very commou. 

Scales 45 ; lateral lino incomplete. 

Scarce. Scales 48. 
67. Etheostoma histrio Jordan & Gilbort. 

Seven specimens, some of them considerably larger than any of the original types. 
Blotch at  base of caudal very distinct. Oheeks naked; opercles naked or with some 
large scales. Scales 53 ; dorsal spines 10. Premaxillaries protractile, in some speci- 
mens with a slight freuum a t  base, crossed by a crease. The species seems to be an 
ally of E. sirnoterum, and should be placed with the latter in the subgenus Ulocentra. 
68. Etheostoma shumardi (Girard). V., W. 

Many fine large sljecimens, 3 to 34 inches in length ; belly largely orange-yellow in 
life. Anal very high. Scales 52 ; scales of belly small, those of the middle line cadu- 
cous ; premaxillaries usually distinctly protractile, one specimen, however, with it small 
but unmistakable frenum a t  base of premaxillaries. 
69. Etheostoma uranidea (Jordan & Gilbert). V., W. 

Many specimens 3 to 39 inches long, much larger than the original types; grayish 
above, yellow or orange below ; an obscure lateral band of dark blotches ; four black 
oblique bands extending downward and forward on back. Cheeks naked ; opercles 
scaly. Scales 52; median lineof belly with slightly enlarged scales, which are proba- 
bly caducous. This handsome species is closely allied to E. shwnardi and belongs to 
the group called Imostoma. 

66. Etheoetoma copelandi (Jordan). W., V. 

P. 

70. 
71. 

72. 

73. 

Etheostoma caprodes Rnfinosquo. M., V., W., P., B. 
Etheostoma phoxocephalum Nolson. C., V., W., P. 
Common. 

Rather scarce. 

Five specimens, 29 to 3 inches long, larger than the original types from Washita 

Etheostoma aspro (Cope & Jordan). W., C. 

Etheostoma ouachitae (Jordan & Gilbert). P. 

(Ouachita) River, Arkansas. 
to the eastern E. peltaturn has been already noticed. 
74. Etheostoma scierum (Swain). V., P., W. 

Scales 68; ventral scales slightly enlarged but probably caducous; color 
very similar to that of E'. aspro, but with usually three dark spots a t  base of caudal 

Scales 52 to  56. The close resemblance of this species 

Common. 
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instead of one ; lateral shades broader. 
opercle serrulate, a t  least in young specimens. 
75. Etheostoma evides (Jordan & Copoland). W., V. 

Gill-membranes considerably united ; pre- 

Common in the river. Scales 61. 

Less common than farther north. Bcales 46. 
77. Etheostoma jessiae (Jordan & Brayton). V., W., C. 

This species seems here to approach very closely to E. ca?ruleum, there being very 
little difference in the specinleiis from Vincenues except that camleuin has naked 
cheeks while in jessim the cheeks are scaly. Scales 60, 04, 66, 66 in four specimens. 
The species or group of species called E. jessim (E. asprigene, E. swaiiti) is much in 
need of farther study. 

E. iozcm dordan 6r; Meek has a form more like that of E. eos (fusifornze var.), and 
color markings similar to those of the latter, including three spots at base of caudal; 
its lateral line is, however, nearly straight, as in E. jessim. 
78. Etheostoma squamiceps Jordan. 

I n  shallow, sandy streams. This species is allied rather to E. whipplei than to i7. 
$ahellare. Scales 55 to GO ; opercles scaly ; cheeks scaly or naked ; three dark spots 
across base of caudal; no bright red or blue markings; body covered with dark 
specks. 
79. Etheostoma fusiforme (Girard). W., C. 

76. Etheostoma cceruleum Storer. V. 

G.,  13. 

Rather scarce. These specimens represent the form or variety called palustre. 

Common. 
80. Aplodfnotus grunniens (Itafinesque). P., W.. M. 

R.-LOWER OHIO RIVER. 

Collections were made in two streams tributary to the Ohio in southwestern 
Indiana. 

1. Big Pigeon Creek at Evansville, hid. September 10. This is a sluggish, muddy 
stream, usually with muddy bottom. Collections were, however, made at a point 
where the bottom is of sandstone a d  shingle. The rocks are smooth and bare, there 
being no algm or other vegetation iu the stream. The following is the list: 
1. Noturus nocturnus Jordeu & Gilbert. 

Head much less broad than in N. gyrinus and less blunt; no black streak along side 
In  the latter respect these of body; pectoral spine 24 in head, its iiriter edge entire. 

two specimens differ from the Arkansas type8 of N .  noctwwm 
2. Leptops olivaris (Refinosquo). 
3. Ictalurus punctatus (Rofinesquo). 
4. Ictiobus bubalus (Rafinesque). 
5. Ictiobus difformis (Cop) .  
6. Moxostoma duquesnei (Lo hour) .  
7. Hybognathus nuchalis (Agassiz). 
8. Notropis megalops (Rafinosquo). 
9. Notropis whipplei (Girard). 
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10. Notropis dilectua (Girard). 
11. Dorosoma cepedianum (Le Sueur). 
12. Clupea chrysochloris Rafinesque. 
13. Zygonectes notatus (Rafinesque). 
14. Pomoxis annularis Rafinesque. 
15. Micropterus salmoides (LacBpBde). 
16. Etheostoma flabellare (Rafinesque). 
17. Apjodinotus grunniens (Rafinesque). 

2. Cyprese swamp, Mount Vernon, Ind. September 11; temperature 740. A 
small collection was made in a cypress swamp 5 miles east of Mount Vernon. It is a 
rather deep, stagnant slough, full of logs and brush, with much Lemna and Chara. 
The following species were taken : 
1. Opsopceodus emiliae Hay. 
2. Zygonectes notatus (Rafinesque). 
3. Zygonectes dispar (Agassiz). 
4. Lepomis pallidus (Mitchill). 
5. Chaenobryttus gulosus (Cuv. & Val.). 
6. Pomoxis sparoides (LacOpbde). 
7. Etheostoma chlorosoma (Hay). 
8. Etheostoma fusiforme (Girard). 

Sa-WHITE RIVER, 

The White River rises in various branches in the eastern and central part of tho 
State of Indiana, running southwestward and entering the Wabash near Patoka. it 
is for the most part a clear stream, flowing with a gentle current over sand aud fine 
gravel. Of the two large and nearly equal branches the west fork is the clearer, and 
ite bottom is more sandy and freer from mud than that of the other. The extensive 
collections already made in the west fork by the writer and others at Indianapolis, 
Gosport, and Bloomington, have been elsewhere recorded. 

Collections were made by Messrs. Evermann and Bollman at Spencer, Ind., and 
also in a tributary called Eel River a t  Cataract, in Owen County, north of Spencer. 

At Spencer the bottom of the river is mostly muddy or sandy, with an occasional 
stretch of rocky ripples. Collections were made jus t  above the wagon bridge. Here 
the water is shallow, with moderate current, the rocks covered with algae, while near 
one shore are patches of Ruellia and other water plants. 

The following species were taken : 
1. White River (West Fork), Spencer, Ind. 

1. Ictalurua punctatus (Rahesque). 
2. Noturus flavus Rafinesque. 
3. Noturus miurus Jordan. 
4. Catostomus nigxicans (Le Sueur). 
5. Moxostoma duquesnei (Le Sueur). 
6. Moxostoma breviceps (Cope). 

This is the species called Moxoostoma crassilaabre hy Jordan, Man. Vert., ed. 6. It is 
probably not M. crassizabre (Cope). It may be M. conus (Cope), and is probably Cope’s 
dl. breviceps, though the latter may really be Placopharynx carinatus. This species is 
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found in the great lakes in abundance, and it is not improbable that it is Moxostoma 
leszteuri (Richardson). 
7. Campostoma anomalum (Refinesque). 
8. Notropis rubrifrons Cope. 
9. Notropis whipplei  (Girerrd). 
10. Notropis megalops (Refinesque). 
11. Notropis microstomus (Refinesque). 
12. Hybopeis kentuckiensis (Refinesque). 
13. Hybopsis storerianus (ICirtlend). 
14. Hybopeis dissimilie (Kirtland). 
15. Ericymba buccata  Cope. 
16. Micropterus dolomieu (LacBpbdo). 
17. Micropterus salmoides (LacBphde). 
18. Etheostoma nigrum (Rafinesque). 
19. Etheostoma blennioides (Refinesque). 
20. Etheostoma caprodes Rafinesque. 
21. Etheostoma phoxocephalum Nelson. 
22. Etheoetoma scierum (Swain). 
23. Etheostoma cceruleum Storer. 

2. Eel River at Cataract,, Ind. 
The Eel River (Oweu County) is a rather clear but sluggish stream with greenish 

water full of clayey sediment after heavy rains. A t  Cataract there are two consider- 
able water-falls. Collections were made a t  a point just below the upper falls. The 
bottom is of limestone, with intervals of mud in which are many water plants. Fishes 
are scarce in this locality, the following species being taken: 
1. Noturus  flavus Rafinesque. 
2. Ameiurus'melas (Rsfinesque). 
3. Campostoma anomalum (Refinesque). 
4. Notropis whipplei  (Girard). 
5.  Notropis megalope (Refinesque). 
6. Hybopsis kentuckiensis (Rafiuesque). 
7. Semotilus atromaculatus (Mitchill). 
8. Lucius vermiculatus (Le Suenr). 
9. Micropterus dolomieu (Lac6pbde). 
10. Lepomis oyanellus Refinesquo. 
11. Etheostoma flabellare (Refinesque). 

All common species. 
Tabasit River, Terre Haute, 1nd.-Collections were also made in the Wabash and 

The following species are the only ones worthy its tributaries about Term Haute, Ind. 
of special note : 
1. Etheostoma phoxocephalum Nelson. 
2. Etheostoma shumardl (Girard). 
3. Etheostoma copelandl (Jordan). 
4. Etheostoma fusiforme (Girard). 
5. Umbra l i d  (Kirtlend). 
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GENERAL CONCLUSIONS. 

The results of the observationfi recorded in the present paper are fully in accord 
with the general conclusions as to the geographical distribution of fresh-water fishes 
advanced in a paper on the subject in Science Sketches (1888, pp. 83-133). It is evi- 
dent that the question of distribution reduces itself to the question of barriers of vari- 
ous sorts. Each species extends its range in every direction and holds the ground thus 
taken if in the struggle for existence it is able to do so. 

To quote from the work jus t  mentioned : L b  The present distribution of fishes is the 
result of the long-continued action of forces still in operation. The species have 
entered our waters in many invasions from the Old World or from the sea. Each 
species has been subjected to the various influences implied in the term Natural Selec- 
tion, and, under varying conditions, its representatives hare undergone many modifi- 
cations. Each of the six hundred species we now know (in rivers of the United States) 
may be conceived as making each year inroads on territorF occupied by other species. 
If these colonie8 are able to hold their ow11 in the struggle for possession they will 
multiply in the new conditions and the range of the species will become widened. If 
the surroundings are diEerent, new species or varieties will be formed with time and 
these new forms may again invade the territory of the parent species. Again, colony 
after colony of species after species may be destrored by other species or by unconge- 
nial surroundings. The ultimate results of centuries on centuries of the restlessness 
of individuals are seen in the facts of geographical distribution. Only in the most 
general way can the history of any species be traced, but could we know it all, it would 
be as long and as eventful a story as the history of the colonization and settlement of 
North America by immigrants from Europe. But by the fishes, each river in America 
has been a hundred times discovered, i t s  colonization a hundred times attempted. I n  
these efforts there is no co-operation. Every individual is for himself, every struggle 
a, struggle of life and death, for each fish is a cannibal, and to each species each mem- 
ber of every other species is an alien and a savage?’ 

The fact of the analogy existing between the fauna of rivers and the land faunm of 
islands is rendered very evident. As the fauna of the islands is limited by the barrier 
of the sea, so that of the rivers is limited by barriers of land, and analogous laws 
determine what species can obtain a hold in either case. 

Additional confirmation has been given to the idea that the lowland swamp fishes 
of the United States are remains of an earlier and, in part, now extinct fauns. To 
such a fauna, it is generally admitted, belong the genera Amia and Lepisosteus. To 
this list I would add lTrnbra, Lucius, Chologaster, Aphredoderus, Jordanelia, Elassoma, 
Acantharchus, Pomoxis, Enneacanthus, Mesogonistius, a i d  doubtless Percopsis. The up- 
land fishes seem to be mostly of more receut origin, the species of Notropis and 
Etheostoma probably latest of all. 
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FIG. 3. Jioxostonm mpiscarfes Jordan & Jenkins. 
FIG. 4. Sotropis ntacdonaldi jordan & Jenkins. 
FIG. 5.  Sofropis kancizcka, JGrdan & Jenkins. 

FIG. 2. Hybopsis twta t iga ,  Jordan 8: Everniann. 
FIG. 8 .  Fundulus rathbuni, Jordan 8: Meek. 
FIG. 8. Clwlogaster aritiis, Jordan 8: Jenkins. 
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FIG. 9. Etkeontoma rex, Jordan 8; Erermann. 
FIG. 10. Etheostonlu rounoku, Jordan 8; Jenkins. 
FIG. 11. Etheoatoma podostemone, Jordan 8; Jenkins. 
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FIG. 12. Etheostonia verecundunl, Jordan 8: Everniann. 
FIG. 13. EtheoJtoma slcannanoa, Jordan 8; Everinam. 
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brunneu‘s ___.. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
erebenuus-- _ _ _ _  114, 125, 127 
melas _ _ _ _ . . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  1G2, 167 
natalis __________--__ 127, 155, 158, 16.2 
nebulosus ______-_ - -__  101, 109, 114, 125 
niveiventris _____-__ ~ _ _ _ _ _  ~ 128 
platycephalus - _ _ _ _ _  131, 134, 136 

Amia __________________________________. 168 
calm. ._____-_________________ 114, 127, 162 

Anguilla anguilla - _ _ _  - _ _ _  _ _  _ _ _ _  _ _ _ _  101 
rostrata _ _ _ _ _ _  .___ 114, 118, 128, 

129, 133, 139 
Aphredoderus _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  168 

cookianus _ _ _ _ _ _  _ _ _ _ _ _  _ _  ___. - 116 
gibbosus ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  116 
sayanus - --116, 126, 129,156,159,163 

Aplodinotus grunniens - _ _ _  - - _ - - _ _ _  _ _ _  - - - _ _  3 66 
Arlina effulgeus _ _ _ _  - - _ _  _ _  .___ ____’ _ _ _ _ _ _ _ _  104 
Asternotremin mesotrema _ _ _ _  _ _ _ _  - _ _ _ _ _ _ _ _  116 
Back Creek.---__.-_,--__-_--_--_-__. 121 
Beaver Creek _ _ _ _ _ _  -__.___. ____________. 143 
Big Creek -_--  ~ - _ _ _ _ - _ _ _ _ _ _ _  .____________ 161 
Big Pigeon Creek-. _ _ _ _ _  - ____. _ _ _ _ _ _ _ _ _ _ _ -  165 

I 
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Black Rivor ____.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  161, 
Rlackwater River _ _ _ _  _____________. _ _ _ _ _  118 
Blue River _ _ _ _ _ _  _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  157 
Boleosoma brevipinne- _ _ _  - _ _ _ _ _  _ _ _ _ _ _  . _ _ _  105 

camurum . _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
maculatum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 
nigrum - _ _ _ _ _  _ _ _ _  .._ _ _ _ _ _ _ _ _ _ _  105, 108 
vexillare .._______ ~ _ _ _ _ _ _ _ _  _ _ _ _  - 112 

Bollman, Charles H _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _  97 
Boreocottus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  107 
Bottom Creek- -__- -____-_______-__- - - -___  120 
Bristol, Tenn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  143 
Bryttus gloriosus _______._ _____________....__ 117 
Buck’s Creek _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  135 
Buffalo Creek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  108 

Mills,Va _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  108 
Campostoma anomalum, 121, 1!22,137,140,144,152, 

154, 155,158,162,187 
Cape Fear River _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
Catawba River _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ - - _ _  135 
Catoatomus cnrpio ____. _ _ _ _ _ _  _ _ _ _ _ _  162 

nigricnus, 102, 109, 122, 125, 128, 140, 
144, 150, 151, 154, 155, 158, 162, 16G 

teres _ _ _ _ _  - - - lo& 109, 122, 136, 140 
143, 150, 151, 154, 155 

Cedar Creek _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ - - _ _ _ -  108 
Ceutrarchus _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  - 168 

macropterus _ _ _ _ _ _ _ _ _ _ _ _ - _ _  116, I30 
Ceratichthys hyalinus - _ _ _  _ _ _ _ _ _ _  _ _ _ _  - 145 

leptocephalus-_l_____________ 134 
zanemus _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  134,138 

Chmnobryttns antistius _ _  -. - _ _ _ _ _ _  _ _ _ _  _-  _ _  133 
gulosus _ _ _ _ _ _  130, 133, 156,163,166 

Char& ._____ . _ _ _ _ _ _ _ _ _ _  ____________.___ 154 
Chologaster _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _-__ 168 

avitus _ _ _ _ _ _ _ _ _ _ _ _  ______-_____ 98, 116 
Chowan River _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  ___. 118 
Chrosomus erythrogaster _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  . - 122 
Chrosomus oreas _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  . -121, 122 

I69 
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Page. 
Etbeostoma, aspro _ _ _ _ _ _ _ _ _ _  112,113,120, 124, 130, 

155, 156, 159, 164 
nurantimum _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  147 
barratti _ _ _ _ _ _ _ _ _ _ _ _  _ r - _ _ _ _ _ _ _  118 
blennioides 142, 148, 153, 159, 167 
butlerianus _ _ _ _ _ _ _  _ -__  - _ _ _  _ _  _ _  118 
wmurum _ _ _ _  _ _  _ _ _ _  -__-__ _ _ _ _  153, 160 
caprodeu- _ _ _ _ _ _ _  147, 153, 159, 164, 167 
chlorosoma _ _ _ _  _-__ _ _ _ _ _ _  161, 164,166 
ccoruleum _ _ _ _ _ _  155, 156, 160, 165, 167 
copelandi _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  164, 1137 
elegans _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
eo8 - _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  . 117, 118, 120,165 
evides _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  153, 160,165 
exile _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  118 
exiris _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
flabellare--.l04,112,121,124, 139, 142, 

149, 151,163,160,166,167 
fusiforme _ _ _ _  117,118, 120,165,166,167 
gracile _ _ _ _ _ - _  ~ _ _ _ _ _ _  _ _ _  _ _ _  118 
LTacilis _. _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  117 
histrio -_:- _ _ _ _  - - _ _ _ _  _ _ _ _  _ _  --161,164 
iowaj _ _ _ I _ _ L _ _ _  165, 
jessim- _ _ _ _  _ _ _ _  _ _ _ _ _  _ _  ._ 161,165 
longimane _ _ _ _ _ _  - _ _ _ -  _ _ _  112 
macrocephalum _ _ _ _  147 
maculatum _ _ _ _ _ _ _ _ _ _ _ _  113,160 
nevisense _ _ _ _  _’-- _ _ _ _ _ _  _ _  _ _  _ _  _ _  113 
nigrum . ~ _ _  -104,112,124, 130,133,134, 

139,155,156,159,164,167 
effulgens 126 
olmstedi- .___ _ _ _ _ _ _ _ _ _  117,119 
vexillare - _ _ _  - _ _ _ _ _ _  _ _ _  112 

ouachitse _ _ _ ^ _  - -___.._ 113,130,161,164 
palustre _ _ _ _  ~ __________.._.____ 118 
palustris _____. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
pellucidum - - _ _ - _  - - - _  - .. _ _  _ _ _ _  159,164 
peltatum. .__ _ _ _ _  113,117,120,126,130, 

133,134,139,164 
phoxocephalum - _ _ _ _ _  159,161,164,167 
podostemone-__ - - - - .. - - _ _ _  -98,121,124 
quiescens _ _ _  - _ _  _____-  _ _  _ _  _.. _ _  120 
rex --..---------98,124 
roanoka _-__  . . __. - --98,124,126, 130 
rufolineatum _ _  _ _  _ _ _ _  _. --149,153,160 
scierum ____. _ _ _ _ _ _ _ _ _ _ _ _  160,164,167 
shumardi - - _ _ _ _ -  _ _ _ _  _ _ _ _  161,164,167 
sirnoterum -_I_ _ _ _ _ _ _  _ _ _ _  142,148,164 
aquamaturn -. - - - - - _ _ _  - - - _ _ _ _  147,153 
squamiceps _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  165 
swami _ _ _ _ _ . _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  164 
swannanoa _ _ _ _ _ _ _ _ _  __.____ 98,148,153 
thalaaeinum ._____ ________.___ 139 

. .  

. .  
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Etheostoma tippecanoe _ _  _ _ _ _ _ _ _ _  _____-  _ _  _ -98,11 

tuscumbia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1: 
uranidea _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  161,1( 
verecundum _ _ _ _ _ _  _ _ _ _  _ _  _ _  _ _ _ _  9 8 , l ~  
vitreum _ _ _ _ _ _  __...___ -117,119,126,l: 
warreni _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  11 
whipplei _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  . 1 t  
zonale -. _ _  - _ _ _  _ _  _ _ _ _  148,150,153,l E 

Evermann, Barton W C 
Exoglossum maxillingua -___103,109, 122,139,14 
Forest Creek _ _ _ _  . --______________ _ _ _  ~ _ _ _ _  1 3  
French Broad River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4  
Fulk’s Mill, N. C - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13 
Fundulus catenatus - _ & -  _ _  ._ _ _ _ _  _ _ _ _ _  - .___ 14 

diaphanus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  103,116,15 
var.menona _ _ _ _ _ _ _ _ _ _  15 

rathbuni ____.___-_________ 98,133,13 
ffambusia patruelis -_________  116,119,126,129,16 
Gladespring, Va _____________-_ . .___ - - - - - -  14 
Goldsborough, N. C ._____ ._______________ 12 
Great Pedee River - _ _  _ _ _ _  _ _  - _ _ _ _ _ _ _ _  1 _ _ _ _  13: 
Greensborough, N. C ____._________________ 13 
Gresham’s Creek _ _ _ _  ._______ _ _  _ _ _ _ _ _  _ _ _ _  16: 
Hadropterus maculatus _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  11: 
Haplochilus melanops . ._____ ______.__ _ _ _  12! 
Hatchery Stream ..__-______..___ _ _ _ _ _ _  14( 
Haw River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
Hawksbill Creek _ _ _ _ _ _ _ _  ._______ _ _ _ _ _ _ _ _ _  101 
Hemioplites simulans _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  - 11: 
Hemitremia vitta@ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10: 
Hiodon alosoides _ _ _ _  _________________-___ 162 
Hololepis erochrous _ _ _  - - _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  11 ‘i 
Holstein Mills, Va _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _  142 
Holston River-_ _ _ _ _ _ _ _ _ _ _  142 
Hybognathus nuchalis _ _  102,109,115,125,129,132, 

134,137,162,166 
116 

Hybopsis amblops - ._ _ _ _ _ _ _ _ _  138,140,145,152,158 
dissimilis _ _ _ _  -__.___ _ _ _ _ _ _ _ _  152,163,167 
gracilis _ _ _ _ .  .__ _ _ _ _ _ _ _ _ _ _ _ _  145 
hyostomus _ -  _ _  - _  - -__  _ _ _ _  - _ _ _  - _ _ _  163 
hypsinotus -_--  .--_ _ _ _ _  _ _ _ _ _  138 
kentuckiensis .103,110,121,123,126,129, 

134,139,141,146,152,154, 
156,158,167 

lrtbrosus _ _ _ _  _ _ _ _  ._ 134,138 
h g i c e p s  - -__-  _ _ _ _  ______. _ _ _ _ _  103 
monachus - ._-_ - - -_ _ _  _ _  _ _ _ _ _ _ _  -146,152 
sherianus _ _  - _______  ___. _ _ _ _ _ _  163,167 

regia __.__ _ _ _ _  _ _ _ _  .____ - _ _ _ _ _  

Page. 
Ictiobus bubalus .----- - -__________.._____ 162,165 

cyprinella ---------- _ _ _ _ _ _ _ _  _ _ _ _  162 
difformis -__- - - -_ - . -_____ .___ 158,162,165 

Imostoma .-_-__ - ---- -------- - -__ __-___ 164 
James River ~ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  107,108 
Jenkins, Oliver P ___-__-________-__--____ 97 
Jericho C a n ~ l - _ _ - - - _ - _ - - _ - _ _ - - _ - - _ - - . - _ - -  114, 
John’s River . _ _ _ _ _ .  ___-..____ 135 
Jordanella _ _ _ _  _ _ _ _ _  _ - -_ -________-___-  -. - -  168 
Jumping Run _ _  _ _ _  - .__. _ _ _ _  . _ _ _  _ _ _ _  _ _ _ _  134 
Kanawha River _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _  139 
Kaukokee River _ _ _ _ _ _ _ _ _ _  _ _ _ _  .___ ~ 155 
LabiSesthes sicculus- - - - - _ _ _ _ _ _  .--1--136,159,163 
Logochila lacers _ _ _ _  . _ _ _ .  _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  144 
Lake Druinmond-.- . . . . . . . . . . . . . . . . . . . . .  113,114 

Maxinkuckee __. __. _.._ _ _ _ _ _ _ _  _ _ _ _ _ _  157 
Lepisostew . _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _  .__ 168 

osseus _ _ _ _  _ _  _ _ _ _ _ _  ..___ 114,125,157,162 
platystomus - .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  162 
tristmchus _.___________________ 162 

Lepomis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
auritus __.____.._ 104,112,117,119,124,126, 

130,133,134,136,139 
cyanellus - _ _ _ _ _ _  _ _ _ _ _ _  163,167 
gibbosw _ _  .________ 104,108,112,117,119, 

124,130,155,159 
holbrooki. _ _ _ _  _ _ _ _ _ _  ._____ _ _ _ _ _ _  117,130 
humilis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
megalotis - _ _ _ _ _ _ _ _ _ _  147,164,156,159,163 
notatus __-______________________ 117,168 
ophthalmicua _ _ _ _ . _ _  _ . _ _ _  _ _ _ _ _ _  _ _ _ _  124 
pallidus _ _ _ _ _ _ _ _  146,152,156,159,163,166 

Leptops olivaris _ _ _ _ _ _ _ _ _ _ _ _ _  143,160,151,162,165 
Lick Run, Va _ _ _ _  . _______________________ 108 
Lindsay’s Mills, N. C ________________.____ 133 
Little Allemance Creek _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - _ _ _  131 

Peak Creek _ _ . _ _ _ _  ~ ___________..- 140 
River ___..__________________________ 127 
Yadkin River _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _  133 

,och Laird Station, Va _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  - __ -  108 
,ewer Ohio River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  165 

WabashRiver-____-----_---_----_--  160 
,ucius _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _  168 

americanus- - - - - _ _ _ _  _ _ _ _ _ _  _ _  - -116,129,133 
lucius _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
reticulatus _ _ _ _ _ _  ~111,116,119,126,129,133 
vermiculatw _ _ _  _ _ _ _ _ _ _ _ _ _  156,159,163,167 

may Village, Va _ _ _ _  ._________ . _ _ _ _ - - - .  . 101 
[cDonald, Marshall _____.____.._____--____ 97 
larion, N. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . _ _ _ _ - - - - _ _ _  135 
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Page. 
Maxinkuckee Lake _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  157 
Meek, Seth E ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 i  
Megalocottus - - _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 
Mesogonistius _ _ _ _  _ _  _ _  - - _ _ _ _ _  ~ 16E 
Micropterus dolomieu ~....104,108,112,123,130,139, 

141,146,152,155,156,159,164,167 
salmoides- _ _ _ _ _ _  112,117,119,130,156, 

159,164, 166,167 
Middle Fork of the Holston River _ _ _ _ _ _ _  _ _ _  142 
Milhurnie, N. C _____.__ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  127 
Milner, James W- ~ ~ _ _ _ _ _ _ _ _ _ _  125 
Minytrema melanops _ _ _  - - 132,155,162 
Moccasin Swamp- _ _ _ _ _ _ _ _  - _ _ _ _ _ -  _ _ _ _  * 127 
Morganton, N. C 135 
Morone americana _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  117 
Moxostoma anisurum - _ _ _ _ _ _  _ _  _ _  . 162 

aureolum _ _  _ _ _ _ _ _ _ _  ._--128,154,162 
breviceps ~ _ _ _ _  _ _ _ _  _ _  _ _ _ _  128,166 
cervinum __ --109,121,122,125,129,137 
conus .- _ _ _  . - _ _ _ _ _ _  _ _ _ _  ~ _ _ _ _  ~ 128,166 
crassilabre _ _  _ _  _ _ _ _  - _ _ _ _  _ _  --128,166 
duquesnei _ _  - -_~128,144,150,151,154, 

155,158,162,165,167 
lesueuri _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  166 
macrolepidotuni 128 
papillosum _ _ _ _ _ _ _ _ _  115,122,125, 128, 

131, 136,162 
rupiscartes _ _ _ _  _ _ _ _  _ _  ._ .-97,136,137 
valenciennesi _ _ _ _ _ _  _ _ _ _  -. _ _ _  _ _  162 

Myoxocephalus 107 
stelleri _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 

Natural Bridge, Va _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  108 
Neuse Liver _ _ _ _ _ _ _ _ _ _ _  127 
North Fork of Holstnn River _ _ _ _ _ _ _ _ _ _ _ _ _ _  142 

Swannanoa River 150 
North River _ _ _ _  108 
Notemigonus chrysoleucus - --115,126,129,133,163 

bosci- - ._________ 136 
Notropis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  168 

altipiunis _ _ _ _ _ _  _ _ _ _  _. _. . _ _  _ _  _ _ _ _  132,134 
amoenu8 _ _ _ _ _ _ _ _ _ _  102,108,110,115,119 

129, 132,138,141 
amlostanus _ _  _ _ _ _  . _ _ _  _ _ _ _ _ - _ _ _ _  102.110 
anogenus--_--_-__-__--_--.------- 119 
ardens- - -_____-__________-- - - - - -  123 
rtrge _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _  _ _  _ _ _ _  141,159 
ariommus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  145 
atherinoides _____. .141,145,152,158,163 
atripea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._____ .___ 123 
boops _ _ _ _ _ _ _ _ _ _ _ _  ___.-_____.____ 140 
chalyboem _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  119,132,134 
chiliticus . _ _  . _ _ _ _ _ _  _ _  -. - Z  _ _  _ _ _ _  132,134 
chloristius _ _ _ _  - _ _ _ _  - - 132,138 

Page. 
Notropis chlorocephalus _ _ _ _ _ _ _  _ _ _ _ _ _  132,134,137 

coccogenis . _ _ _ _ - _ _ _ _ _ _ _  142,145,151,152 
cyauocephalus - - _ _  ~ _ _ _ _ _  123 
deliciosus stramineus- - - - _ _  _ _ _ _  103 
dilectus - _ _  _ _ _  .______ - ~ _ _ _ _  110,163, 166 
dinemus 141 
galacturus _ _ _ _  - __.._ _ _ _ _ _  _ _ _  _ _ _ _  145,152 
heterodon _ _ _ _ _ _ _  _ _ _ _ _ _  156,158,163 
hudsonius _ _ _ _ - _ _ _ _ _ _ _ _  _ _ _ _  - _ _ _ - _  129 
kanawha-- - _ _  - _ _ - _  _ _ _ _  ._____ 98,140 
lacertosus _ _ _ _  _ _  - -. _ _ _ _ _ _ _ _  - _ _ _ _  144 
leuciodus _____-___  144,152 
lirus 125 
longiceps . _ _ _  _ _ _ _ _ - _ _ _ _ _ _ _ _  _ _ _ _ _ _  103 
lutipinnis _ _ _ _  -___.__ - _ _ _ _ _ _ _ _ _ _ _  136,137 
lythrurus _____. ____-______ 123 
macdonaldi _ _ _ _  ~ _ _ _ _ _ _ _ _ _  98,102,110,123 
matutinus ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  125,129 
megalops - - __-- - -_-  102,110,122,144,154, 

156,158,163,165,167 
albeolus - _ _ _ _ _ _ _ _ _  -123,125,129 
cerasinus - ____. - . - - _ _ _  -121,122 

microstomus _ _ _ _ _ _  _ _  _ _  -103,140,144,154, 
156,158,162,167 

niveus _ _ _  _ _ _ _  _ _ _ _  115,119,123,125, 
129,132,134,138 

photogenis _ _ _ _ _ _ _ _ _ _ _ _  102,129,132,141 
procne 103,110,115,119,122, 

125,129,132,137,138 
pyrrhomelas _-_----__--___-_ - _ _  -134,138 
rubricroceus _ _ _ _  132,137,142,145,151,152 
rubrifrons _______-____. 102,110,141,154, 

156,158,163,167 
saludanus _ _ _ _  - - -___ 110,116,132,134,137 
scabriceps _____. - -________-______  140 
scepticus. - _ _ _  - - - _ _ _ _ _ _ _ _ _ _  ~ . _ _ _ _  132,138 
spectrunculus - - - - _ _  - _ _ _ _ _ _ _  144,151,162 
telescopus ._____ -___ _ _ _ _  144,145,151,152 
umbratilis _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  123 
whipplei ____------ 102,115,129,138,156, 

158,163,165,167 
- - - _ _ _  -. - - - - -125,151 

flavus _ _ _ _  _ _ _ _  - -___-____ 155,162,166,167 
furiosus _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  -97,125,127 
gilberti _-_ - _ _ _  _ _ _ _ _ _ _ _ _ _ .  -97,122 
gyrinus - _ _ _ _ _ _ _ _ _ _ _ _ _  .._____ -158,162,165 
insignis _ _ _ _ _ _ _ _ _ -  -~101,109,114,.118,121, 

125,127,131,134,136 
miurua - _ _ _ _ _ _ _ _  125,127, f43,158,162,166 
nocturnus _ _ _ _ - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  161,165 

hocot tus  _ _ _ _ _ - - _ _ _ _ _  _ _ _ _ _ _  .___________ 107 
)psopceodus emi l ia - -  _ _ _  - - _ _ _ _ _ _ _ _ - _ _ _ _ _  163,166 
'acollet River..--- ---- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  136 

poturus eleutherus .. - _ _ _  - 
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Santee River _____._______________________. 135 
Schriver, William _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  104 
Second Creek _ _ _ _  _ _ _ _ _ _ _ _ _ _  - -___- -_  ._____ 133 
Semotilus atromaculatus-- _ _ _ _ _ _  103, 111,126, 132, 

141, 154, 158, 163, 167 
bullaris _ _ _ _ _ _  -_-103,111 
thoreauianus _ _  _ _  _ _ _ _ _ _  ._ ~ - ---126, 132 

Shenandoah River _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  101 
Shingle Creek-- _ _  _ _ _ _  _ _ _ _  _ _ _ _  - - _ ._ 114 
South Buffalo Creek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
South Fork of the Holston River _ _ _ _  142 

Swannanoa River _ _ _ _ _ _ _  151 
South River Post-office, N. C.--- _ _ _ _ _ _ _ _ _ _  133 
Spartanburgh, 8. C . -____-________. .______ 136 
Spirogyra _.___ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  161 
Spring Creek - _ _ _ _ _  - _  ______---__. - - -_____  114,150, 
Squalius estor _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  111 

funduloides - .  - ~ _ _  _ _  __ .__  - _ _  - _ _ _  - 121 
vandoisulus 108, 111, 121, 123, 138 

Staunton River _ _ _ _  121 
Sternotretnia isolepis- _ _ _ _ _  _ _  _ _  _ _ _ _ _ _  - - _ _ _  - 116 
Stizostedion vitreum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  150 
Stolephorus mitchilli _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  115 
Sufl'olk, Va _____.._ 114 
Swannanoa ltiver _ _ _ _  _____. _ _ _ _  _ _ _ _  _ _  151 
Swift Creek.- _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  109 
Tar River. - _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _  _ _  _ _ _ _  _ _ _ _ _  ~ 124 
Tauridea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  107 
Tiger River . - ._____________- -_____________ 136 
Tippecnuoe River ..__ . _ _ _  - _ _ _ _  - _ _ _  _ _ _ _  . - _. 157 
Trachidermis richardsoni _ _ _  _ _ _  - _ _  _ _  _ _  ._ _ _  107 
Ulocentra . _ _ _  _ _ _ _ _ _  164 
Umbra --... --__ - _ _ _ _ _  ~ - _ _ _ - - _ _ _  __-- ------ 168 

liini _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  159, 167 
pygmEa _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  ___. 116, 126 

Upper Wabash liiver _ _ _ _ _ _  _ _ _ _  ._________ 157 
Uranidea- - - - - - - - _ _ _ _  - - - - _ _  _ _ _  .. - - - - - - 106, 107 
Wabmh River 160, 161, 167 
Wnlliweton, Va.. _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ .  --_- ---. 114 
Wataugn Point, Tenn _______-- -_-  --------- 143 

River. .___.___-____- --.. -------- 143 
Waynesborouyh, Va ._ _ _  _ _ _ _  - - _ _  --- .- . _ _ _ _  101 
White River _ _ _ _  . ___..__ _ _ _ _ _ _ _ _ _ _ _ _ _ _  166 

Wytheville, Va .__.______________________ 140 
buni,Va..- _ _  __________.._____ __-_-- ---_ 118 
Zygonectes atrilatus _ _ _ _  .___ _ _ _ _ _ _  - 129 

dispar _ _ _ _ _ _  _ _ _ - _  169, 163, 166 
notatue _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - -  159, 163, 166 

West Fork _ _ _ _  _ _ _ _  ------ _--_ 166 ' 


