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ABSTRACT
A new species of Percitiu (subgenus

Hadropterus) from the Alabama River
system is described and compared with
)iigrofasciata, scioa and lenticnla. The
new species P. an)olineata is closest to

P. sciera, but differs in average num-
ber of lateral-line scales and vertebrae
and in color pattern. Samples for com-
parison of the species of the subgenus
were obtained from co-inhabiting- pop-
ulations. Range extensions are given
for Percina lenticnla and P. sciera.

Hybridization between P. nigrofasciata
and P. sciera is described and discussed.

Introduction

The first specimen of Percina anrolineata

was taken from the Cahaba River, 2.2 miles

north of Centerville, Bibb County, Alabama

on 17 March 1957, by R. D. Suttkus, R. J.

Miller, H. V. Miller, and
J. L. deAbate along

with Percina lenticula Richards and Knapp,'

1964 and Noturus viunitiis Suttkus and Tay-

lor, 1965.

The other 58 specimens were collected

during 1962, 1965 and 1966 from the

Cahaba and Coosawattee Rivers.

We gratefully acknowledge: assistance in

collecting by Dr. C. Robert Shoop, Glenn
H. Clemmer, William T. Mason, and the

students of the 1965 and 1966 Tulane Uni-

versity Summer Program in Environmental

Biology; the loan of material from the Uni-

versity of Alabama (UAIC) by Dr. Herbert

1 The date given bv Richards and Knapp
(1964: 695) for RDS field number 2594
should read 17 March 1957 rather than
17 May 1957.

T. Boschung, Jr. and James D. Williams;

assistance by Dr. Reeve M. Bailey, Univer-

sity of Michigan Museum of Zoology
(UMMZ), in making counts and measure-

ments on a specimen of Percina lenticula;

permission by Dr. Donald Scott, University

of Georgia (UG), to examine 3 specimens

of P. lentic/{la; and the aid of collecting and

loan of comparative material from Cornell

University (CU) by Dr. Edward C. Raney;

and loan of material from the United States

National Museum (USNMj by Dr. Ernest

A. Lachner; photographs are by Dr. Clyde

D. Barbour.

We particularly are indebted to Dr. Gerald

E. Gunning for assisting the authors in the

collection of many of the samples of com-
parative material from the Pearl River.

Nearly all collections were obtained at night

and often under severe weather conditions.

Assistance in field work and laboratory stu-

dies was made through National Institutes

of Health grants WP-00082-04, 05 and

3-T1-ES-27-02S1, -03S1, and National Sci-

ence Foundation NSF G-9026.

Percina ciiirolineata, new species

Goldline Darter

(Figs. 1-2)

The description is based on 59 specimens,

all of which were taken from the Alabama
River drainage.

Material. The holotype, Tulane Univer-

sity 39573, an adult male 70.0 mm in

standard length, was collected from the

Editorial Committee for this Paper:

Carl L. Hubbs, Emeritus Professor of Zoology, Scripps Institution of Oceanography,

La Jolla, California

Edward C. Raney, Professor of Zoology, Cornell University, Ithaca, New York
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Fijyures 1 and 2. Lateral and dorsal views, Percina anroliveaffi, sp. nov. Holotype, adult

male, 70.0 mm in standard length (TU 39573).

Coosawattee River about 200 yards below

the mouth of a small spring tributary 4.2

miles southwest of the center of EUijay,

Gilmer Co., Georgia, 18 June 1966, RDS
.o910, by Suttkus and 1966 Environmental

Biology class.

Paratypes: Taken with the holotype

were .3 paratypes, TU 41049 (2 6, 19,

57-70 mm in S.L. ). Other paratypes in-

clude TU 38507 (6i, 9?, 38-59), Cor-

nell University 50388 {2 6, 19, 50-65).

United States National Museum 199733

(26, 19, 47-57
)

, all from Ga., Gilmer Co.,

(a)osawattee R. 4.2 mi SW of Ellijay, 22

lime 1965, RDS 3707, Suttkus and Environ-

mental Biology class; USNM 199817 ( 3 c5

,

3 9 , 48-68 ) Ga., Gilmer Co., Coosawattee

R., 3 mi S of Ellijay, 9 September 1965,

William Smith-Vaniz and Wilmer A. Ro-

gers; TU 38320 (3^, 2 9, 41-74) Ga.,

Gilmer Co., Cartecay River, near the mouth

of a tributary 3.1 mi SE of Ellijay, near Ga.

Hwy 52, 18 June 1965, RDS 3695, Suttkus

and Environmental Biology class; TU 40714

(4 9, 55-65), 15 April 1966, RDS 3881,

Suttkus and Glenn H. Clemmer; TU 41053

(35,39, 37-64) 17 June 1966, RDS 3909,

Suttkus and Environmental Biology class.

Other material, all from Alabama: TU
15284 (9, 47), Bibb Co., Cahaba R. 2.2

mi N of Centerville, just E of Hwy 5,

17 March 1957, RDS 2594, Suttkus, Miller,

Miller and deAbate; TU 29116 (juveniles,

34 and 28), Bibb Co., Cahaba R. 8.5 mi

NE of Centerville, Hwy 27, 17-18 July

1962, RDS 3132, Suttkus and Mason; TU
37656 ( 9, 49), Shelby Co., Cahaba R., 5.4

mi W of Pelham, Hwy 52, 10 May 1965,

RDS 3669, Suttkus and Clemmer; TU 37676

(4 6, 62-70), Bibb Co., Cahaba R., 2.2 mi

N of Centerville, just E Hwy 5, 11 May
1965, RDS 3670, Suttkus and Clemmer;

UAIC 1611 (6,60), Bibb Co., Cahaba R.

at Pratt Ferry bridge, 5 June 1965, J. D.

Williams et al; TU 38197 (2 9, 47 and

51), Shelby Co., Cahaba R., 5.4 mi W
of Pelham, Hwy 52, 24 June 1965, RDS
3709, Suttkus and Environmental Biology

class; TU 40800 ( 2 9 , 5 1 and 54 ) , Bibb Co.,

Cahaba R., 8.5 mi NE of Centerville, Hwy
27, 19 April 1966, RDS 3887, Suttkus and

Clemmer.

Methods of counting and measuring de-

scribed by Hubbs and Lagler (1958) and

Richards and Knapp (1964) were followed.
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Diagnosis. A slender species (Table 1)

of the subgenus Hadropterus with moderate

sized scales (lateral line scales 59-74, usual-

ly 64-72
)

; moderate number of vertebrae

(40-44, usually 41-43); low number of

dorsal soft rays (10-13, usually 10 or 11);

slender caudal peduncle, depth less than one

third of length of peduncle; narrow least

fleshy interorbital width; short upper jaw;

mid-dorsal saddles absent or indistinct; dor-

solateral pigmentation is a continuous or in-

terrupted stripe ( bright amber or russet

during nuptial condition ) , straight at the

anterior end, not turned dorsad toward the

occiput.

Description. Percina aurolineata is the

most slender of the four species now in-

cluded in the subgenus Hadropterus ( Figure

1 and Table 1; also see Table 7, Richards

and Knapp, 1964: 698). Measurements
and counts are given for the holotype,

paratypes, and other material in Tables 1-6.

In males the belly is fully scaled with scales

in the midventral row enlarged. The nape

is completely covered with scales, which are

somewhat reduced in size and embedded an-

teriorly. The opercle, temporal region, and

cheek are completely covered with scales.

Those on the cheek are usually partially

embedded. The entire breast and prepec-

toral area are covered with embedded scales

or a combination of embedded and exposed

scales.

Some females have the belly completely

covered with scales although the anterior

ones are usually embedded. Other females

have scattered embedded scales on the belly,

leaving small naked areas. The nape, oper-

cle, cheek and breast are covered with scales,

but the scales are smaller and more embedded
on the nape, cheek and breast than in the

males. There are a few small embedded
scales on the prepectoral area.

The branchiostegal membranes are some-

what more narrowly conjoined in P. auro-

lineata than in P. lenticula, and are more
broadly conjoined than in P. sciera (Table

1 ) . The values for the ratio of distance

from tip of lower jaw to juncture of bran-

chiostegal membranes divided by distance

from the juncture to insertion of pelvic fins

are: holotype 0.86, ten paratypes 0.84- 1.00

(if = 0.91); P. lenticula 0.87-1.05 (x =
0.94 ) ; P. sciera, ten specimens from

Tombigbee River 0.76-1.00 (x = 0.87).

The preopercle typically has a serrate mar-

gin, and 51 of the 59 specimens have one to

three pored scales on the caudal fin base

(average for 51 specimens is 1.72).

Coloration in alcohol. The dark lateral

band is composed of seven to nine linearly

connected black, oval, or quadrate blotches.

The dark band continues anteriorly on the

upper edges of the opercle and cheek and on

the snout to the lateral parts of the frenum

and on the adjoining part of the upper lip.

Table 3

Number of vertebrae in the species of Percina (Subgenus Hadropterns)

.

Species
Drainag-e 39 40 41 42 43 44 N

71. nigrofasciata
Cahaba R.
Tombigbee R.
Leaf R.
Pearl R.

aurolineata
Coosawattee R.
Cahaba R.

sciera
Black Warrior
Tombigbee R.
Leaf R.
Pearl R.

lenticula

Etowah R.i

Cahaba R.
Tombigbee R.
Leaf R.
Pearl R.

22
1

15
18

10
3 29
1 44

35 2

15 1

19 1

2 18
6 3

4 2

18 4
47 1

75 1

14

59
1

31
38

36
11

6

32
80

121

9

2

10
10

40.7

40.5
40.5

42.4
41.1

41.3
40.8
40.6
40.6

43.5
42.9
43.0
43.2
43.5

^ Data from Richards and Knapp, 1964.
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Posteriorly the lateral band is separated

slightly from the mid-basal caudal dark spot.

The top of the head is dusky except on the

anterior portion of the interorbital region

and the middle of the frenum which are

much lighter. Superimposed on the dusky

pigmentation are several scattered brown
spots. The lower part of the head below
the forward extension of the lateral band
is dusky in the males. There is an intensifica-

tion of the pigmentation below the eye in

most males which forms an indistinct sub-

orbital bar. The lower part of the head

of the female is much less pigmented than

in the male. There are a few melanophores

along the posterior part of the upper lip,

along the rami of lower jaws, the anterior

tip of the lower lip and a few extend pos-

teriorly from the symphysis. An elongate

cluster of melanophores forms a poorly

developed suborbital bar in the female al-

though the bar is quite noticeable because

the surrounding areas of the cheek are devoid

of pigment. The ventral part of opercle,

cheek, and snout as well as the gular region

and the branch iostegal membranes are devoid

of pigment in the female. One large female

has a few melanophores on the outer part

of the left branchiostegal membrane.
Mid-dorsal blotches (saddles) are lacking

or indistinct in both sexes. The two juveniles

(TU 29116) are exceptions in that dorsal

saddles are distinct. Some specimens have

a mid-dorsal stripe with slight intensifica-

tion of pigment just in front of the first

dorsal, at posterior end of first dorsal, an-

other extends from base of fourth to

seventh soft dorsal ray, another is found on
the caudal peduncle under the posterior part

of the extended second dorsal fin, and a

posterior in'cnsification occurs on the caudal

peduncle at the base of the upper procurrent

caudal rays. The intensifications are some-

times saddle-like but are not sharply defined

as are similar dorsal blotches in P. sclera.

which, moreover, are separated by light

areas. The sharp contrast between dark

saddles pnd light intervening areas in the

male of P. sclera is masked by the overall

darkening at breeding time. The middorsal

stripe extends from the anterior base of

the first dorsal fin to the occiput in all spe-

cimens. Most specimens have a small, well

defined, dark-brown spot at the base of the

first dorsal soine and at the base of the

first dorsal soft ray.

A single brown dorsolateral stripve ex-

tends from the lateral aspect of the occiput

to the anterior lateral region of the caudal

peduncle. In some specimens it continues

Table 4

Number of dorsal rays in the species of Peroiiia ( Subg-enus Hodropterns) ;

Values for holotype in boldface.

Species
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anteriorly on the head to the posterior rim

of the orbit. This stripe is usually con-

tinuous anteriorly but frequently interrupted

posteriorly. In most specimens the stripes

are linear but may curve slightly with the

dorsal contour of the body. However, in

some individuals the stripes undulate, es-

pecially posteriorly. The intervening spaces

between the dorsolateral stripe and the dor-

sum and the black lateral band are light in

the female and slightly dusky in the male.

The entire ventral region of the male is

uniformly dusky. With magnification most

males are seen to have dark-edged scales.

In contrast the female is nearly immaculate

below the dark lateral band. The female

has a few small patches of brown or black

pigment scattered along the lower side of

the body, along base of anal fin, on the

ventral side of caudal peduncle, on the

prepectoral area, and on the breast. Large

females have a dark triangular patch just

anterior to the anus.

The first dorsal fin of the male has a

moderately wide distal dark band. Proximal

to this outer band is a clear band of about

the same width which is crossed by pig-

mented spines. Some large males have

brown blotches superimposed on some spines

(at the intermediate zone). The proximal

half to two thirds of the first dorsal fin

is uniformly black except for a narrow light

area at the extreme base.

In the female the first dorsal fin is sparse-

ly pigmented. There is a very narrow

incomplete distal dark band with the major

part of the pigment on the spines. An in-

termediate band, scarcely developed in some

individuals, and a proximal band are com-

posed almost entirely of pigmentation on

the spines with very little on the intervening

membranous areas.

In the male the second dorsal fin is dusky

except for around the rays at their first

branching. These nonpigmented areas form

a row of light spots across the fin. There

are superimposed brown spots on the an-

terior edge of the first ray and on the

membrane between the two branches of each

ray just distal to the nonpigmented part of

each ray.

In the female the membranous part of

the entire second dorsal is essentially with-

out pigment. A few scattered melanophores

are present on the membrane next to the

rays just distal to their first branching and,

in some individuals, next to the heavily

pigmented portions of the rays, and at the

extreme basal part of the membranes. The
basal third of each ray is heavily pigmented;

Table 5
Caudal peduncle scale counts for species of Percina (Subprenus Hadropfervis)

;

Values for holotype in boldface.

Species
Drainage 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 N

n. nigrofasciata
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next distally is a narrow clear or sparsely

pigmented portion whicii is bordered by an-

other narrow heavily pigmented area. These

pigmented parts of each ray extend to the

hrst branching of the rays. The pigmenta-

tion at the crotches of the branched rays

forms the most pronounced band across the

second dorsal fin. In some females the

pigment extends along tlie rays from the

first branching to their distal tips but in

other specimens there is no pigmentation

distal to the branching or only along the

anterior rays of the fin.

The caudal fin of both sexes has three

basal dark spots. The middle spot is the

largest; it is triangular, and only slightly

separated from the posterior end of the

lateral band. The upper and lower spots

are usually distinct; however, in a few in-

dividuals the lower basal caudal spot is

coalesced with the middle spot. There are

upper and lower rounded light areas im-

mediately posterior to the basal caudal

spots. The remainder of the caudal fin

is dusky except for one or two narrow ver-

tical I'ght areas which appear as wavy ver-

tical bars.

The anal fin of the male is uniformly

dusky except at the proximal branching of

the rays where a series of light areas forms

an interrupted band across the fin.

In the female the pigmentation of the

anal fin is similar to that of its second
dorsal. There is little or no pigment on the

membranes and the pigment along the soft

rays forms three narrow bands or two bands
with a narrow one distally and a broad one
proximally. Both spinous rays and adjoin-

ing membranes are usually clear although

a few females have two or three melan-

ophores on the posterior margin of the sec-

ond spine.

The base and all rays of the pectoral

fin of the male are dusky. Some males

have a crescentic light area distal to the

dusky base. Most of the membranes are

clear.

The pectoral fin of the female is lighter

than that of the male. Part of the prepec-

toral region and the base of the pectoral

are pigmented.

Both the membranes and the rays of the

pelvic fins are uniformly dusky in the male.

The anterior edge of the fleshy covering

over the spine and the swollen tips of the

succeeding soft rays are lightly pigmented or

milky.

The pelvic fins of small females are im-

Tablb 6

Number of left pectoral rays and anal soft rays in the species of Prrcinn
(Subg'enus Hadropferus) ; Values for holotype in boldface.

Species
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Table 7

Records of catches of members of the subp:enus Hadropterns and Percina palmaHs
from areas of known coinhabitation in the Pearl, Pascagoula,

Tombigbee and Alabama drainages.

Numbers in parentheses are Tulane University Fish Collection catalogue numbers.

auroli-

neata
lenti-

cula
nigro-
fasciata sciera palmaris

Pearl R. drainage

Pearl R. : lower part

Sept. 10, 1963 (31463, 31452)
June 11, 1964 (33244, 33250)
July 9, 1964 (33621, 33625)
Jan. 16, 1965 (27696, 27697, 27699)
Mar. 25, 1965 (37316, 37309, 37334)

Strong R. at rapids 2.3 mi W of
Pinola, Miss.

Apr. 3, 1958 (17733)
Mays, 1958 (18079)
July 3, 1958 (18727)
May 8, 1959 (19787)
July 4, 1960 (23740, 23737)
Dec. 29, 1962 (28806, 28805)
Nov. 6, 1963 (30143, 30148)
Feb. 1, 1964 (31702, 31700)
May 17, 1964 (32875, 32867, 32883)
Dec. 13, 1965 (39459, 39460)

Pascagoula R. drainage

Leaf R. at rapids 1 mi W of
Moselle, Miss.

Dec. 29, 1962 (28645, 28624)
Nov. 2, 1963 (30074, 30053, 30057)
Dec. 12, 1965 (39407, 39408)

Tombigbee R. drainage

0.5 mi above and below Hwv
50 bridge, 10 mi NW of
Columbus, Miss.

Sept. 9, 1964 (34603)
May 6, 1965 (37580, 37590, 37584)
June 26, 1965 (38543, 38546)
Dec. 12, 1965 (39429)

Alabama R. drainage

Cahaba R.

Mar. 17, 1957 (15284, 15291, 15286)
July 17-18, 1962 (29116, 29133)
May 10, 1965 (37656, 37665)
May 11, 1965 (37676, 37679)
June 24, 1965 (38197, 38196)
Apr. 19, 1966 (40800, 40790)

Coosawattee R.

June 22, 1965 (38507*, 38508)
June 18, 1966 (41049 + 39573, 41044)

Cartecay R.

June 18, 1965 (38320, 38321)
Apr. 15, 1966 (40714, 40713)
June 17, 1966 (41053, 41055)

Talking Rock Cr.

June 19, 1965 (38351, 38350)
Apr. 15, 1966 (40726, 40728)

1
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maculate. Large females have scattered

dusky spots along the rays.

Color in Life. Color notes were recorded

for the four male specimens ( TU 37676)
obtained from the Cahaba River on 1 1 May
1965 soon after they were collected. Each
had three or four bright amber or russet

spots on the dorsal part of the snout and
four or five similar spots on the top of the

head between the interorbital region and the

occiput. Yellowish blotches were present in

tiie intervening areas and the rim of the

orbit was yellowish. The iris apf)eared to

be a mixture of amber and orange. The
dorsolateral stripe on either side of the body
was bright amber. Each spine in the an-

terior lialf of the first dorsal fin had an

elongate bright amber blotch in the sub-

marginal band. This submarginal band
which was described as a nonpigmented

(membranous areas) intermediate band in

the alcoholic specimens was bright canary

yellow in life. The marginal band and the

basal zone were dusky. The second dorsal

fin was mostly dusky but the light areas

(as described for alcoholic specimens) at

the branching of the rays were bright

yellow in life. The basal part of each in-

terradial membrane was bright yellow. A
small bright russet spot was present at the

anterior base of the second dorsal fin.

The dorsolateral area above and below
the amber dorsolateral stripe was bright

yellow. This bright yellow shaded to olive

at the superior margin of the lateral band.

An elongate suborbital patch, an elongate

area below the preorbital band on the snout,

and the upper part of the upper lips were

yellow. The base of the caudal fin and
the area around the basal caudal spots were
bright yellow. The one or two wavy ver-

tical areas on the caudal fin were bright

yellow. The anal fin was bluish-gray with

yellowish on some rays; the distal margin
had a narrow milky white edging. The
pectoral fins were yellowish, especially the

crescentic area distal to the dusky base. The
pelvics were bluish-gray with a milky white

edging on the distal margin.

Below the lateral dark band the body was
pale with a bluish-olive hue. The ventral

surface of the lower jaw, the interopercular

surface and the ventral surface of the cheek

were iridescent blue.

Color notes for a paratypic series (RDS
3707, taken 22 June 1965) were recorded

by the junior author on July 17, 1965.

Some fading had occurred, but the males

were yellow to yellow-olivaceous above,

and a pale yellow submarginal band was

present on the first dorsal fin. The other

fins were colored as follows: second dorsal

and caudal yellowish; pelvics dusky, with

.some with yellow on anterior half; anal

dusky and pectorals yellowish, especially

near the base. The lips were yellow and

the ventral part of the body was pale with

dusky overlay.

Females were more yellow above the

lateral line. The cheeks and lips were yel-

low. The first dorsal fin lacked a sub-

marginal yellow band. The ventral part of

the body was white with scattered patches

of dark-edged scales. The caudal was yel-

low, as in the males, but the anal and pel-

vics were clear. These fins were clear ex-

cept for scattered dark patches, mainly on

the rays.

Specimens collected from the Cartecay

River on 15 April 1966 were somewhat
emaciated and did not exhibit any yellow,

golden or amber coloration. Obviously these

specimens were in winter condition and

had not started to develop nuptial colora-

tion.

Variation. Geographic variation is ap-

parent between Cahaba and Coosawattee

populations. The Coosawattee specimens

have a higher average number of verte-

brae, dorsal spines, dorsal soft rays, pectoral

rays, and anal soft rays, but average fewer

rows of scales around the caudal peduncle

(Tables 2-6). A parallel pattern of varia-

tion IS shown for P. hnticula in data pre-

sented by Richards and Knapp, 1964. Spe-

cimens of lenticula from the Etowah River

( higher elevation ) differ from Cahaba
River specimens also in having higher

meristic counts. An exception is noted in

the caudal peduncle scale row count, which

is lower in the upstream population of

lenticula.

Relationships. Ricliard and Knapp ( 1964:

690) indicated the Pearl River drainage as

the eastern limit of the range of Percina

sciera along the Gulf Coast. They gave

comparative information and suggested rela-

tionships (1964: 698, 699) for the three
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species whicli they included in the subgenus

Hadropterns.

Meristic characters, proportional measure-

ments, and color patterns support the view

that aurolineata and sciera are closely related,

and furthermore that sciera is probably more

closely related to aurolineata than to lenti-

cnla. Both lenticida and aurolineata occur

together in the Cahaba River and may oc-

cur together in other parts of the Alabama

system. Specimens of sciera from the Tom-
bigbee, Leaf and Pearl rivers were selected

for comparison because they were taken with

lenticuld at the same sites. Thus Table 7

summarizes coinhabitation by geographical

areas; sciera. lenticula, and nigrofasciata are

coinhabitants in the Pearl, Leaf, and Tom-
bigbee rivers; sciera and nigrofasciata in the

Black Warrior River ( it is likely lenticula

will be collected there eventually ) ; and

aurolineata, lenticula and nigrofasciata in

the Cahaba River. Perhaps future collec-

tions will reveal coinhabiting populations of

aurolineata and lenticula in the upper part

of the Alabama River drainage.

In some characters ( e.g. in number of

lateral line scales and number of vertebrae)

aurolineata is intermediate between lenticula

and sciera. Percina aurolineata is closer to

sciera and nigrofasciata than to lenticula in

most meristic characters. Percina lenticula

has the highest values for most meristic

characters. Of the meristic characters con-

sidered, the number of lateral line scales

( Table 2 ) shows the greatest divergence

among the four species. Percina nigrofas-

ciata has the lowest average number of

scales and lenticula has the highest. Per-

cina sciera is nearly intermediate between

aurolineata and nigrofasciata in this char-

acter. On the basis of many meristic char-

acters, sciera. aurolineata, and nigrofasciata

form a close group distinct from lenticula.

In body proportions ( Table 1 ) and color

pattern, aurolineata seems to be more closely

related to sciera than to either nigrofasciata

or lenticula.

The complementary distribution of auro-

lineata and sciera suggests that aurolineata

represents an eastern isolate of sciera stock

and that sciera has not redispersed into

aurolineata range. The reverse movement
seems less likely because aurolineata ap-

parently has a lower maximum temperature

tolerance than sciera. Percina aurolineata

has been encountered only above the Fall

Line, and thus may represent a population

derived from a former sciera stock which

invaded the upper Alabama system from the

Tennessee drainage when they were con-

nected in the past. ( Hayes and Campbell,

1900: 131-33; Simpson, 1900: 133-136).

Comparisons. Percina aurolineata and

sciera differ primarily in coloration. The
dorsal saddles are lacking or indistinct in

(..urolineata, while sciera invariably has well

defined median dorsal saddles which are

visible even on darkened nuptial males.

P. aurolineata has a single linear, contin-

uous or interrupted stripe on the dorso-

lateral area whereas sciera has oval or qua-

drate blotches or if narrow spots are pres-

ent, they are not arranged in a linear

fashion, but instead undulate between the

lateral margins of the dorsal saddles and

dorsal margins of lateral blotches. In auro-

lineata it continues anteriorly to the lateral

aspect of the occiput, and in some specimens

is continuous with the postorbital bar,

whereas in sciera it typically curves toward

the middorsal part of the occiput, and fre-

quently joins with that on the opposite side

to form a V-shaped pattern at the occiput.

All (faint in some specimens such as the

holotype ) aurolineata specimens have a mid-

dorsal stripe which extends from the origin

of dorsal fin to the occiput. Although some ;

specimens have a predorsal blotch, it is not

encircled anteriorly by a light area. Percina

sciera has a dorsal saddle just in front of the

first dorsal fin and this saddle is separated

from the convergent dorsolateral stripes by

a lightly pigmented area. The bright yel-

low, amber or russet coloration of auro-

lineata is not seen in sciera. Nuptial males

of sciera are generally dark over the entire

body. Sometimes the females of sciera are

yellowish on the dorsolateral area, but lack

the bright amber or russet.

P. sciera from the Tombigbee River has

more of the belly, breast, and prepectoral

area naked than does aurolineata from any

part of its range. Also more of the scales

of sclera are small and embedded.

Average differences are shown in several

proportional measurements between auro-

lineata and sciera ( Table 1 ) . However,
there is no overlap in range of variation in
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depth of caudal peduncle, least fleshy intcr-

orbital width, and upper-jaw length.

Ecology and distribNtio)!. P. aurolineatu

is an inhabitant of the main channels of

rivers, as is P. lenticulu. The rivers at col-

lection sites ranged from 50 to 200 feet in

width. All localities were "white water"

rapids four inches to three feet deep with

small to extensive bottom areas of bedrock,

boulder, rubble and gravel. River weed,

PodosteniHm. grew at all localities, and was

particularly luxuriant at the Cartecay and

(^oosawattee sites. In addition to Podoste-

Dium there were extensive beds of water

willow, Justicia. at the three Cahaba River

sites. Although there may be a general as-

sociation of ai/roljneata with plants, none

was observed in the clumps of Podostemuvi

or ]iisticht. Percina aiirolineata was observed

on the sand between the Podostemum-covtt-

ed boulders at the Cartecay River locality,

over gravel between Podostemum-covered

boulders at the type locality, and over gravel

next to beds of Justicia at the lower Cahaba

River locality.

Water temperatures ranged from 12.5 to

25 °C: 18°C at the Cartecay River site at

1330 hrs on 18 June 1965, 12.5 °C at 1250

hrs on 15 April 1966; 20°C at Coosawattee

River at 1730 hrs on 22 June 1965; 23 °C

at two localities on the Cahaba River at

2330 hrs on 10 May 1965 and at 1030 hrs

on 11 May 1965; and 25 °C at upper

Cahaba River locality at 1430 hrs on 24

June 1965.

The known occurrences of Percina auro-

lineata and P. lenlicula (Fig. 3) are such

as to suggest the probability that both

species occurred throughout the upper Ala-

bama drainage in the past, and that they may
be present in a few localities in this area at

the present time. However, pollution and

extensive impoundment probably have

eliminated these species from much of the

area.

Toward achieving a more detailed anal-

ysis of distributional interrelations, we have

tabulated ( Table 7 ) the catch statistics of

all collections of aitrolineata and lenticida

made by us, along with statistics for other

species of the subgenus Haclropterus taken

with aurolineata and lenticula. Additional

statistics for sciera and nigrojasciata are

presented for comparison. Catch records

Figure 3. Distribution of collections of
Fcrcina aurolineata (solid circles) and Per-
cina lenticula (open triangles).

for Percina palmaris ( Bailey ) are presented

along with data for aurolineata because pal-

maris was the only other species of Percina

taken at the Cartecay and Coosawattee local-

ities, which drain the region above Coosa-

wattee Falls. Talking Rock Creek is a

small tributary entering the Coosawattee

below the falls. Perhaps the indicated

switch in dominance, based on number of

individuals caught by seine, is coincidental

or a reflection of biased sampling, but the

figures may indicate a relationship of dom-
inance through competition in the two kinds

of habitats, river i palmaris vs. aurolineata)

and creek I nigrojasciata vs. palmaris) or the

specific relationship between each species

and the particular habitat. During the April

15, 1966 collection from Talking Rock
Creek the water was 15°C and there was an
obvious difference in number of the two spe-

cies in the different habitats. Percina pal-

maris was common in the riffles and rare

along the banks in still water. However
nigrojasciata was common in the latter area

which apparently is its wintering habitat.

Associated fish species taken with Per-

cina aurolineata at the type locality were
Hypentelium etowanum. Campostoma ano-

malum, Nocomis micropogon, Notropis cal-

listius. Notropis stilbius, Notropis trichro-

istins. Notropis zonistius, Micropteriis coo-

sae, Micropteri/s piinctidatiis henshalli.
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Etheostoma jordani, Percina pahnaris and

Cottus carolinae zopherus. Associates at

the Cartecay locality were Ichthyomyzon

gagei, Hypenteljum etowanum, Moxostoma

duquesnei, Campostoma anomalum, Nocomis

micropogon, Notropis callisiius, Notropis

stilbius, Notropis trichroistius, Notropis

zonistius, Semotilus atromaculatus, Leponiis

auritus, Micropteri/s coosae, Percina pahnaris

and Cottus ca/rolinae zopherus. Fish species

taken with aurolineata at the three Cahaba

River localities were as follows: Alosa ala-

bamae, Alosa chrysochloris, Dorosoma cepe-

dianum, Hypenteliuni etowanum, Moxos-

toma duquesnei, Campostoma anomalum,

Ericymba buccata, Hybopsts aestivalis, Hy-

bopsis amblops winchelli, Hybopsis store-

riana, Notropis caeruleus, Notropis callistms,

Notropis chrysocephalus isolepis, Notropis

stilbius, Notropis uranoscopus, Notropis ven-

ustus stigmaturus, Notropis volucellus, Phe-

nacobius catostomus, Pimephales vigilax per-

spicuus, Noturus leptacanthus, Noturus mu-

nitus, Anguilla rostrata, Fundulus olivaceus,

Amblophtes rupestris ariommus, Lepomis

cyaneUus, Lepomis macrochirus, Lepomis

m. megalotis, Micropterus coosae, Microp-

terus punctulatus henshalli, Ammocrypta

beani, Ammocrypta vivax, Etheostoma jor-

dani, Etheostoma rupestre, Etheostoma stig-

maeum, Percina caprodes carbonaria, Percina

copelandi, Percina lenticula, Percina n. nigro-

fasciata, Percina shumardi, Cottus carolinae

zopherus.

Ecology and relationships of lenticula,

nigrofasciata and sciera outside of range of

aurolineata. Percina sciera seems to be

tolerant of a greater range of habitat with

regard to size of stream than either auro-

lineata or lenticula. Percina sciera is a com-

mon inhabitant of small rivers and large

tributaries as well as of large rivers in the

Tombigbee, Pascagoula, and Pearl river

drainages. Outside of the central Gulf Coast-

al area, that is west of the Mississippi River

and north in the Mississippi basin area,

sciera lives in small streams as well as rivers.

Perciyia nigrofasciata is abundant along the

eastern Gulf and southern Atlantic Coastal

Plain, primarily in small streams. It occurs

in the small streams in the Piedmont region

above the fall line in the Alabama, Apala-

chicola. Savannah, and Edisto systems

(Crawford, 1956: 17). Ohtn nigrofasciata

is associated with a gravel bottom or with

emergent or submerged aquatic vegetation

or debris (snags) in the small-stream ha-

bitat. Invariably, when living in a river

habitat, nigrofasciata is associated with bed-

rock, boulders, rubble, or gravel bottom

where Podostemum or justicia usually grows.

Percina sciera seems to be more tolerant of

other types of bottom (sand, silt-covered

sand, or gravel) where aquatic plants are

absent. Perhaps there is considerable in-

terspecific competition between the two

species in the river habitats and sciera is

more successful in the deep, swift waters

and non-vegetated areas.

Thirty-seven monthly night collections for

the period April 1963 through April 1966

from a sand bar along the Pearl River, 1.4

miles east of Bogalusa, Louisiana, did not

produce any nigrofasciata. However, sciera

(26 specimens) was taken in ten collec-

tions. Thirty-seven concurrent night col-

lections, plus nine additional collections

( during March and April, 1965 and Februa-

ry, March and April, 1966), were made im-

mediately below a low dam four miles

south of Bogalusa. The bottom at this

part of the Pearl River was composed of

gravel with a very sparse growth of Podoste-

mum. In the parts sampled the current

was more swift than at the sand bar local-

ity. In the A6 samples, nigrofasciata was

taken 11 times (28 specimens), sciera 29

times (789 specimens) and hybrids four

times (11 .specimens). Percina sciera was

present in greater number in every collec-

tion which also yielded nigrofasciata. Most

specimens of both species were collected

during the cooler months. Very few were

taken from the shallows during the summer
when water temperature exceeded 25 °C.

Based on the tabulation in Table 7, Per-

cina sciera appears to be more successful

in the river habitats than is nigrofasciata.

The periodicity and duration of the monthly

sampling period for the lower Pearl River

localities eliminates the possibility of mis-

sing a peak in abundance of nigrofasciata

because several samples were obtained dur-

ing the peak of spawning. Moreover, nigro-

fasciata is found more often in the shallow

parts of the riffles and rapids than is sciera

and so any sampling bias would have

favored nigrofasciata.

A comparison of catch records from the
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Strong River area with those from the lower

Pearl River at the dam south of Bogalusa

shows that frequency of occurrence and

number of specimens of nigrojasciata were

liigher at the former kKality. The Strong

River rapids had a thick carpet of Podoste-

mum. and usually there were more extensive

shallow areas than present at the dam local-

ity. Thus the Strong River area seemed

to be a better habitat for nigrojasciata but

even there sciera dominated.

Perciiia len/ic//la adults typically inhabit

the deepest and fastest parts of rapids, and

this is the likely reason so few specimens

have been collected. The November 2, 1963

collection from Leaf River came from the

fastest ( 10 feet per second) and deepest

(2.5 feet) part of the rapids. During the

December 12, 1965 visit, high water pre-

vented collecting in midstream and collect-

ing was limited to the edge; this probably

accounted for the lack of lenticula and for

the predominance of nigrojasciata over sciera

in the collection.

An interesting species association was no-

ticed during the November 1963 collecting

from the Leaf River. The bedrock in the

rapids area was very uneven, with numerous
potholes. We assumed (not being able to

see the bottom because of turbulence and

turbidity) that most of the fishes caught

in the seine were chased out of the holes

by our kicking. In more than half of the

nine or ten sets in which we obtained

lenticula we also captured one or two spe-

cimens of Etheostoma histrio and Anguillu

rostrata.

Hybridization. Swain (1884: 252) stated

in his description of Hadropterus scierus

that scierus and nigrojasciatus are evidently

closely related. Hubbs and Black (1954:

202 ) noted Swain's observation about the

relationship between the two species and

stated that both species sometimes occur to-

gether in the central part of the Gulf low-

land, that their morphological and ecologi-

cal relationships had not been determined,

and that no indication of intergradation be-

tween them had been observed. Neither

Hubbs and Black (1954), nor Hubbs
(1954) in his description of a new sub-

species of scierus specifically mentioned or

used specimens from the Pearl, Pascagoula

or Tombigbee rivers in their tabulations of

meristic characters. Crawford ( 1956: 27,

33) mentioned coinhabiting populations of

sciera and nigrojasciata in the Pearl River

and in drainages flowing into Lake Pontchar-

train. He compared the two species ( op.

cit.: 27, 29) and (:33) stated that there

is no evidence of intergradation and that

the respective forms seem to be relatively

unsuccessful in invading each others range.

He suggested that this is further evidence

for the close relationship between the two

forms.

Ini-ensive studies of rhe fishes of the Pf^arl

River at Pools Bluff Sill, Washington Par-

ish, Louisiana, have revealed the presen'"c

of hybrids bcween Percina nigroj<>scfata

and Percina sciera.

The fast flowinti, turbulent waters over

the extensive eravel beds below the low dam
support an abundance of fishes and seventy-

three species have been recorded.

During January through April high water

condition is tvpical for the Pearl River at

Pools Bkiff Sill. Although some darters do
not move into temporary flooded areas

behind the rurra-ns of the dam, both nigro-

fau'iata and sclera do and apparently spawn
over sand bottom and gravel. Because of

the turbidity and turbulence, direct observa-

tions on behavior usually are imr)Ossible.

Both species spawn from the middle of

Februarv to about the middle of April ar

the Pools Bluff locality. The following

observations were made in 1965; January 16.

both nigrojasciata and sciera were collec^ed,

no ripe individuals of either species, wa'-er

temperature 13"C at 1:48 AM; Marrh 18.

sciera males ripe, water 15°C ar 8:00 PM:
Mirrh 25. sciera males ripe, females not r>pe,

water 17°C at 10:20 PM: April 8. sriera

male nearlv spent, water 20°C at 9:15 PM.
During the sprin" of 1966 the following

duta were recorded: February 18. sriera

female ripe, water 11 °C at 12:00 m'dgnight;

February 24, nigrojasciata female ripe, sciera

males ripe, water 10°C at 12:15 AM: March

4, ni^rofasciata male ripe, sciera males and

females ripe, water 1
2 "C at 1 : 30 AM; March

10, sciera males and females ripe, water 12"

C at 5:30 PM
Physical and biological conditions at Pools

Bluff that appear to be conducive to hybridi-

zation between nigrojasciata and sciera are:

(1) a barrier (dam); (2) restricted prefer-

red spawning areas; (3) presumably a mar-



142 Tulane Studies in Zoology Vol.

ginal habitat for nigrajasciata: ( 4 ) overlap

in spawning time, and (5) extremes in

relative abundance ( nigrofasciata relatively

scarce and sciera common )

.

The PercJna nigrofasciata x Percina sciera

hybrids (Figs. 7-9) exhibit an intermediacy

especially in number, shape, and size of

lateral blotches (Figs. 4-12, Table 8). The

lateral and vertical dimensions of the major

lateral blotches were determined for 10 spe-

cimens of nigrofasciata (TU 27697, 2 spe-

cimens: TU 37309, 2; TU 39550, 1; TU
39681, 1; TU 39725, 4): for 10 hybrids

(TU 39380, 2; TU 39726. 4: TU 40000,

2; TU 40887.1; TU 40888,1) for 10 speci-

mens of sciera (TU 39724). The basi-

caudal blotch, akhoush not measured, was

considered as the first blotch, the penultimate

as the second and so on forward. The aver-

age ratios (lateral dimension of blo*-ch, as

measured alone lateral line, divided bv ver-

tical dimension) are consis'^entlv inter-

mediate in the hybrids (Table 8). The
number of lateral blotches is also inter-

mediate for the hybrids.

The hybrids are also intermediate in num-
ber of scales (Table 9). In number of

vertebrae and fin rays the parental species

are too similar to provide a satisfactory test

for hybrid intermediacy (Table 10).

Sf/p-hlementary material. The material ex-

amined in this study for comparison of

meristic characters is listed in abbreviated

form.

Percina lenticida. Pearl River drainage:

TU 31463 (1, 72 mm S.L.) La., St. Tam-
many Parish, Wilson Slough at West Pearl

River, 3.5 mi E Talisheek, RDS 3329, 10

Sep. 1963. TU 27696 (1, 73) La., Wash-
ington Par., Pearl R. just below dam at

Pools Bluff, 4 mi S Bogalusa, RDS 3623,

16 Jan. 1965. TU 33621 (2, 48 and 49)
La., Washington Par., Pearl River just above

dam at Pools Bluff, 4 mi S Bogalusa, RDS
3526, 9 July 1964. TU 37316 (1, 100)

La., Washington Par., Pearl River just below

dam at Pools Bluff. 4 mi S Bogalusa, RDS
3644, 25 Mar. 1965. TU 33244 (1, 38)

La., Washington Par., Pearl River at River

Mile 54. 2.3 mi SE Bogalusa, RDS 3479, 11

June 1964. UMMZ 173953 (1, 154) Miss.,

Strong R., 1954. TU 31702 (1, 106) Miss,

Simpson Co., Strong R., 2.3 mi W Pinola,

Hwv 28 (formerly Hwy 20) RDS 3376,

1 Feb. 1964. TU 32875 (3, 98-117)

Miss., Simpson Co., Strong R. 2.3 mi W
of Pinola, Hwy 28, RDS 3431, 17 May
1964. TU 41970 (1, 74 )i

La., St. Tam-
many Par., Pearl R. at River Mile 52. 11.5

mi below Pools Bluff Sill, RDS 4024, 18

October 1966. TU 41990 (1, 76) ^ La,

St. Tammany Par., Pearl R. at River Mile

51.5, 12 mi below Pools Bluff Sill, RDS
4025, 18 October 1966. Pascagoula River

1 Specimen was not used in comparison
but collection site is represented on map.

Table 8
Ratios of lateral dimension divided by vertical dimension of lateral blotches in ten
each of Percina nigrofasciata, hybrids, and Percina sciera from the Pearl River.

Lateral Blotches

12th 11th 10th 9th
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Figures 4-6. Pcrcina nigrofasckda. i TU 3BS06 a. TU 39725 6. TU 27697, 7. TU 40000 S. TU 39380 9. TU Figures 10-12. Perchia aciera. 10. TU :>J801 11. TU 39801 12. TU 39801,
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drainage: TU 30074 (10. 103-141) Miss.,

Jones Co., Leaf River about 1 mi W Moselle,

RDS 3354, 2 Nov. 1963- Tofubigbee River

drainage: TU 37580 (1, 82) Miss., Lown-

des Co., Tombigbee R. 9 mi NW Colum-

bus, 0.5 mi above Hwy 50 bridge, RDS
3663, 6 May 1965. TU 38543 (1, 30)

Miss., Clay Co., Tombigbee R. 9 mi NW
Columbus, 0.5 mi below Hwy 50 bridge,

RDS 3712, 26 June 1965. UG 660 ( 1, 33 )

Ala., Marengo and Sumter County line,

Tombigbee R., 9-10 July 1959. Alabama

River drainage: UG 140 CR-3 ( 1, 48), Ala.,

Shelby Co., Coosa R., 30 Aug. 1949. UAIC
2036 (3, 24-28) Ala., Bibb Co., Cahaba

River 2.5 mi SE of Harrisburg, 4 June

1966. TU 40939 (I, 37'): Ala., Wilcox

Co., Alabama R. at Tait Bar, River Mile

122.4, RDS 3920, 28 June 1966. In ad-

dition, all material listed by Richards and

Knapp (1964) from Cahaba River and up-

' Specimen was not used in comparison
but collection site is represented on map.

Table 9

Comparison of scale counts.
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per Alabama River drainage was used in

this paper.

Percina n. nigrofasciata. Pecirl R/fcr
drainage: The following material was col-

lected from La., Washington Par.. Pearl R.

just below dam at Pools Bluff, 4 mi S of

Bo^alusa: TU 27630 (1, 56) RDS 3617,
18 Dec. 1964; TU 27697 (2, 60 and 79)
RDS 3623, 16 Tan. 1965: TU 27837 (2,

63 and 67) RDS 3629. 12-13 Feb. 1965;
TU 37309 (2. 70 and 81) RDS 3644. 25
Mar. 1965; TU 37377 (4, 58-77) RDS
3645, 3 Apr. 1965; TU 39550 (2, 49-66)
RDS 3830, 21 Tamiary 1966; TU 39681
(1, 70) RDS 3832, 18 February 1966 and
TU 39725 M, 62-80) RDS 3833, 24-25

February 1966. The following material was
collected from Miss., Simpson Co. Strong
R. 2.3 mi W Pinola, Hwy 28: TU 23740
(2, 34 and 34) RDS 2917, 4 July I960;

TU 28806 (1. 34) RDS 3193 29 Dec.
1962; TU 30143 (15. 38 94) RDS 3357.

6 Nov. 1963; TU 32867 (10, 44-59) RDS
3431, 17 May 1964. and TU 39459 (8, 38-

68) RDS 3825, 13 Der. 1965. Pascagoula

River drainage. TU 28581 (5, 30-68)
Miss., CovinPton Co., Leaf R. 1 m' upstream
from US Hwv 84, 10 mi ENE Collins,

RDS 3185. 23 Nov. 1962. TU 28601 (10,

28-69) Miss.. Covineton Co.. Leaf R. 0.75

mi upstream from US Hwv 84, 10 mi ENE
Collins, RDS 3186, 23 Nov. 1962. TU
28654 (5, 35-54) Miss., Tones Co., Leaf R.

1 mi W Moselle, RDS 3192. 29 Dec. 1962.

TU 30053 (11. 33-74) Miss. Tones Co.,

Leaf R. 1 mi W Moselle, RDS 3354, 2 Nov.
1963. TU 39407 (4, 43-70) Miss.. Tones

Co., Leaf R. 1 mi W Moselle, RDS 3822,
12 Dec. 1965. Tonibigbee River drainage.

TU 37590 (1. 58) Miss., Lowndes Co.,

Tombigbee R. 9 mi NW Columbus, 0.5 mi
upstream from Hwv 50 bridge, RDS 3663,

6 May 1965. Black Warrior River drainage.

UAIC 1060 (38, 32-57) Ala., Tuscaloosa

Co., Black Warrior River below Oliver Dam
at Tuscaloosa, 28 October 1963. UAIC
1594 (6, 32-62) Ala., Tuscaloosa Co., Bla-k
Warrior River below Oliver Dam at Tus-
caloosa, 7 May 1965. UAIC 1766 (4, 34-

44) Ala., Tuscaloosa Co., Black Warrior
River below Oliver Dam at Tuscaloosa, 29
September 1965. Cahaha River drainage.

TU 15286 (17, 42-73) Ala., Bibb Co.,

Cahaba R., 2.2 mi N Centerville, RDS 2594,

17 Mar. 1957. TU 35091 (3, 40-68) Ala.,

B^bb Co., Cahaba R. 2.2 mi N Centerville,

RDS 3504, 26 June 1964. TU 37679 ( 19,

37-76) Ala., Bibb Co., Cahaba R. 2.2 mi
N of Centerville, RDS 3670, 11 May 1965.

TU 29133 (2, 31 and 35) Ala., Bibb Co.,

Cahaba R. 7 mi NE Centerville, Hwy 27,

RDS 3132, 17-18 July 1962. TU 32721
(10, 50-72) Ala., Shelby Co., Cahaba R.

5 4 mi W Pelham or 3.2 mi SW Helena,

Hwy 52, RDS 3461, 31 May 1964. TU
37665 (36,45-80) Ala., Shelby Co., Cahaba
R. 5.4 mi W. Pelham, Hwy 52, RDS 3669,

10 May 1965. TU 38196 (16, 25-70) Ala.,

Shelbv Co., Cahaba R. 5.4 mi W Pelham,
Hwy 52, RDS 3709, 24 June 1965.

Percina nigrofasciata X Percina sciera.

The following were collected from La.,

Washington Par. Pearl R. just below dam
at Pools Bluff, 4 mi S Bogalusa: TU 39380

(2, 64 and 69), RDS 3821, 10 Dec. 1965:

TU 39726 (6, 59-82), RDS 3833, 24-25

February 1966; TU 40000 (2, 63 and 68),

RDS 3837, 10 March 1966; TU 40887 (1,

68), RDS 3623, 16 January 1965 and TU
40888 (1, 71 ), RDS 3644, 25 March 1965.

Percina sciera. Pearl Rii'er drainage. TU
27849 (32, 53-86) La., Washington Par.,

Pearl R. just below dam at Pools Bluff, 4

mi S Boealusa, RDS 3629, 12-13 Feb. 1965. 1

TU 27911 (23, 48-80) La., Washington
'

Par., Pearl R. just below dam at Pools Bluff,

4 mi S Bogalusa, RDS 3640, 4 Mar. 1965.

TU 37337 (24,51-89) La., Washington Par..

Pearl R. just below dam at Pools Bluff. 4

mi S Bogalusa, RDS 3641, 18 Mar. 1965.

TU 39724 (131, 49-89) La., Washington
Par., Pearl R. just below sill at Pools Bluff,

4 mi S Bogalusa, RDS 3833. 24-25 February

1966. TU 30148 (153, 3.^-88) Miss., Simp-

son Co., Strong R. 2.3 mi W Pinola, Hwy
28, RDS 3357, 6 Nov. 1963. TU 32883

( 162, 39-75 ) Miss., Simpson Co., Strong

R. 2.3 mi W Pinola, Hwy 28, RDS 3431,

17 May 1963. Pascagoula River drainage.

TU 28624 (58. 36-77) Miss., Jones Co.,

Leaf R. 1 mi W Moselle, RDS 3192, 29
Dec. 1962. TU 30057 (31, 45-84) Miss..

Jones Co., Leaf R. 1 mi W Moselle, RDS
3354, 2 Nov. 1963. Tombigbee River

drainage. TU 34603 (21, 42-55) Miss,

Lowndes Co., Tombigbee R. 9 mi NW
Columbus 0.5 mi downstream from Hwy 50

bridge, RDS 3583, 9 Sept. 1964. TL:

37584 (11, 34-76) Miss., Lowndes Co..

Tomb'gbee R. 9 mi NW Columbus, 0.5 mi
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upstream from Hwy 50 bridge, RDS 3663,

6 May 1965. TU 38546 (3, 19-27) Miss.,

Clay Co., Tombigbee R. 9 mi NW of Colum-

bus, 0.5 mi downstream from Hwy 50

bridge, RDS 3712, 26 June 1965. Black

Warrior drainage. CU 45968 (4, 34-47)

Ala., Tuscaloosa Co., Nortli R. 6 mi W Hwy
69 on Hwy 38, TZ 17, 14 Aug. 1963. TU
M)203 (2, 37 and 42) Ala., Tuscaloosa

Co., trib. to North R. and North R. 8 mi

N Northport, Hwy 69, RDS 3214, 10 Apr.

1963. UAIC 1594 (3, 51-68) Ala., Tusca-

loosa Co., Black Warrior River below Oliver

Dam at Tuscaloosa, 7 May 1965.
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