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NEW SPECIES.

tes, females; lower figures, males.
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By Cuarirs B. Wrigow and . Warroy CLARE,

: cortain the distribution,
relative pr::mmwcﬁ MEL ?.E_;w of the varisus mussel species living
in the river and its tribuatar] s, 8 al to make an intelligent appraisal of
the mussel resources of the river frum a cowmmercial standpoint.

The party was under the ﬁ%awdwwwo: of Dr. Robart E. Coker,
director of the United Sta tos Diological Station i _._Jw.__,mown fowa, who
furnizlied general .:ES.:m ng to wm uged Ly all fld partios engaged
in mussel investizatiuns, um addition to tho authors, the party
included the late Mr. J. F. Boe polo, the u.w:L axport of-the Falrport
station, and Mr. Ernest Danglade, now scioniific assistant in the
Bureau of Fishories, each of wheni ¢ :S‘m;,.,?,g fully as much as either
of the authors to tho sucesss of tho investl ﬁ..ﬁ.WEE.

The work was begun about May 10 near
land River, nm conducted thence upst m:dccmr the Stats of
Kentucky and into Tenues ‘ villo.  During the pre-
vious vear it had been cms,r.,m {rom Pineville, Iy, to Celina, Tenn.
Accordingly, it was now resu i, whoro the Obey River,
a tributary of the (o ith, was investigated.
Thenea the work continued 2k

cuth of tho Cumber-

v down tha Q;:EL&::W itself,

From Jellico, Tenn., and ﬂﬁw?:ﬁwa , Savey, Corbin, Livineston

r 7 b H

and Barbourville, Ky, as centfors, ”wm Uppe m:;;, s of (he € :vﬁ.-
land River, the Clear Furk, .w. st I :L/. aurel and Rock Castle

Rivers were examiuecd.  No
tributaries iz navigable 5:
be conducted by te
fords and shallows
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RLAND TUIVLR AND THIBUTARIES,

ARD EANKAKEE RIVERS.

T 1 17 .

Sankalice Rivers, which were examined by

i regions profoundly modified by
their basing the lee mass ?ﬁ removed the
it melted estublished new channels

i3 an entirely different history, It
ceologically very old and which has

sloce ibs first uplicaval, except by the ordi-
i eresion and the subsequent formation
,::z_.h#,”,:& and Pine Mountains, as well as the
clesu, are portions of the Appalachian system,
wihivh foried them took place toward the close of

criod,  Originally very much higher than at the
i

Luilly yielded to weathering and erosion,
argoed. The great glacier reached only a little
Iiver, which is fur to the north of the Cumberland

but are
below the (
Valley.

STICS OF THE MUSSEL FAUNA.

tive fuuna and flora are to be looked for in
Legan with the very origin of the valley itself,
yodevidoping ever since withoub any serious

in fact the best American authorities regard the
as the original home of fresh-water mussels upon
ezt of the rivers, ponds, and streams having been
sre. Som Liorities even say that there ig
at this fauna developed first in the New World and
.GE World, However that may be, it is certain
i ? avea has the greatest diversity of species and the
wlls ? _cc i;:i &51,4 ere in the world.

U.:E., and are commonly tooked upon as
ul inussel fauna.  Accordingly we should
ceat diversity of species, some of which
, and that such is the case has been well
=ls. Over Sy different forms of mussels
wberland River, wnd the present
1lids is considerably more than

Muauniee or the Iuslkukee River

‘g tepresvistution compared with ang
of these species have never been reported
thtne great mejurity are cominon to the

ppt system. Such of these as were
S yﬂh,r_.rm:m— 634} pa 03 14
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MUBSELS OF CUMBERLAND

GECGRAPHIC DISTRIBUTION

COXNTRAST BEYWEEN TIHE RIVER

AND BELOW THE FaALLS,

The Cumberland Faolls estubl W..r 7

mto an upper oue-third m:; U
ead be practically no interchusge
fferences appear in the mussel fa

few species of mussels are found, wiild
Uiio gilbosus s the only species in auny ¢ rarely one
mey find examples of Lampsilis o o, and Ano-
mom8.6..%."@Lu..wé.m%mmmxa This scareity of spucics is a3 much due to the
fact that all the conditions are unfiyoralle {sce p. 23) as it is to the
lack of intercourse past the falls, and in all probability there would
be very little profit in stocking the viver above the {alls with mussels.
Tndeed we were told that sowme Laspsilis ooale were taken from below
the falls and transplanted to the rver above about seven years ago,
with visible results, possibly, in the few dwarfed speeimens of this
mussel now present in the upper river.

In the river below the falls conditions are {otally different, Im
the very pool at the base of the falls were obtained 19 species of
mussels, all of thew of normal size and pofectly hiealthy,  And from
this point down to the Olido every portion of the viver bed that is at
all suitable for mussels is fa zw.w coverad with them.

Mueh of this part of the river has been thoreughly worked over
by agents of the button factories, aud the Hom.?wo? extent, and pos-
sibilities of the various beds arve well known,  Some clanmers even
have a memoranduin Hst of the beds, giving e i

o centages of usable
and useless shells in each. Many of these beds have been worked
for some time, a few of them as long as 10 years, and an hnmense
number of shells have beeu taken, 3 as 200 to 300 toms from
some of them. But in spite of 3? greal r;::cﬁ of miussels taken
out, the river as a whole, according to ge i :t3, does not
show any marked depletion except in one Licali-
ties. On the contrary, a comparizon of o leind
of Celina, Tenn., examined by AMr: Buen
1911, showed a considerable increase.
beds situated above the silt in the
fock dams. Such places seem g
growth, and i

I

o

nish thereby a v
locelities for E.ﬂvﬁh propagatio

Of course the :F.;%T ::1
in the mouth of fributs
would be killed by the w
o F Proogem Toob oo 1 43
Awmrmruw.ww@.rr»rwﬁ‘ .LL. frrr“
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DERLAND RIVER AND TLIBUTARIES.

seeiir greate

o

u the disad-
oweithy of note that the water privileges at
u company which has already
g a power plant for furnishing
cittes.

ii

FAUNINIIC LiVisIONS OF THE RIVER BELOW THE FALLS.

e we may divide the river below the fallg
well aﬁumwﬁmm hy smgﬁn ncmﬁ:ma:m‘ and
i These
cussed 1n order, rqm,.EE:m at the ?mm mw@ pro-
wath of the river.
wherland Falls to Celina, Tenn., 177 miles.—
szerous and rich mussel beds along this portion
no cotercin] clamiming. This is chiefly due
of culls, small species, and @Wﬁmm the latter
. The most umportant com-
(Fampsilis ligamentina gibba).
killed in any great numbers by pearlers
upon as a peark-bearing species, while other
¢ contain pearls, are often nearly exterminated,
o, mworeover, this mussel has been refused by
fuctories Oo:‘f.mmmm:ﬂ.ﬁ it has been neg-
by the fishermen in the lower sections of Qm
v free to breed, the glochidia to be picked
Pup towasrd the falls.  Natural conditions have
¢ the purple spike (Unio gibbosus} an advantage
tbove the falls. Similar conditions may have
to the closely related &mwwﬁz.\mmﬁ below the
» considerations will help to explain their pre-
two Jocallties.
s=ei beds in this section of the river and the pro-
U shells and culls, together with the size of

ﬁ-

of buttom, are shown in the following table:

s the souiinern mucket

oo i3 not

Lhes}

MUSSELS OF CUMBERLAND RIVET

FARIES,

Finst Sweerow, Comprnraxpg Faris 1o Qpuvas, Teww,

[
sramarnial |
Mussel beds. 4 112
PE i 20y -
Tast helow falla . . " j5 20 SURDUN SURE B I A 1
It Fork opposite Par- @ 530} 0 41 3
rmﬂn Lake
s
RS R DR
R S 2
Snow T_mua . 5 i4 1j....
Y eils Island. 40 o1
40 |.... 3
Cireens Bar.... 304 2 3
Si::v Shoals 23551
werstail Dar 010
O.U ina, Tenn.. 4 1o 10

The table shows at a glance that the proportion of culls is so large
in nearly every one of the beds that they yicld but a poor profit to
the clammer. :

The conditions, however, are evervwhere favorable to mussel
growth, as is evidenced by the nuwmber and variely of the shells.
These mussel beds each contain a fair proportion of commercial
shells, three of which, the southern mucket, thoe butterfly, and the
Ohio River pigtoe, might well be prop: 3::‘& artificially. In this
wayv the preponderance of culls could be greatly reduced in a few
vears, if not whoelly overcome.

Although there is no clamming. there is considerable pearling in
this section of the river and large piles of shiells were found in & number”
of places where the pearlers had left them.  This was capecially true
at Fords Island, Mill Springs Bar. below Lock 21, Wells Tiland,
Selfs Shoals, and Champs Shoals. It will be :032_; _,M,:,: by coming
down the river the first pigtoes w 3@ found at Ml 8

sevond *3 at b. Han Creck S

fodses, m{»& 01§




10 MUSSILS oF

while nacre i answe
{ions are even belter
ceding section.

w_w_,r following b
species and otk

7

the various mussel

Tewx.
Canditions,

Mussel beds. R m m :
£1% Findof |2223
£ seofbed. puion [E22F
S E%igs
AR = =

| cE|°R,
............ 150....0 3 Gravel. . s
e aaaan M i0 i
g L r&sm:.....:: [
SR EL T TE D o
R EEN 3
R
Pi5 713 83
el < N
ELESN o
St 2 &3
1 2 S5
0 1 JR% FE S,
200 15 1) 3 Joildalll el R
_.5 i b edollooistl 85

In addition to the above cnumcrnted,
profitable ones were reported by local clam
§ miles below Simpsons Istand; at :
further down the river; at Pinks I 2 miles below; at Lower
Helliman Island, a2 mile below P Branch; at the head of
Sullivans Island, 3 miles Iower: at the foot of the sand shoals near
Haneys Landing: ar Turkey ?.2, Shi just above Carthage: at
Hunters Point, a mile below Tock at the mouth of Spring
Creek, 5 miles ahove ﬁm .i at th Cunn .ﬁ gham Island,
2 miles nearer Cairo; at Ma above | %% teld June-
tion; and at Priestiv 3 Et

At Gainesboro Landing
ing River, a tributiey o

At Coteon Bar 12 ¢
el B0 per cen
butterilles were
point on the rver

Muskrats were -
ees, notably at X
the piles of
lod ﬁw&mwmuﬁ for pigtoes.

stmull and not very
at Bullards Gap,

rice Crock Bar, 4 miles

¥
i

it
=

T.L:m; from wom?
ol m {see p.

the ba :r om
¢ faces, and

#1
S

i ~-*
%
f
bt
=
**r"
o
I
=

at ﬂ.oh.rﬁ.
cds at several

Hills Tsland.
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SIUS3ELS OF CUMBLRLAND RIVEDR AND

e AT -
r_,‘uw.m\,n,‘_ n«m:.,

er has bece :
ther. Tt oci.i:w tae largost and : S
ire river, and the lecntion of all the beds, topether with

& riv
¢. han has anvo
beds of the ent
S:.,_:. size and relative value, are well known, The propol Lap of

hantable shells, moreover, hias incressed until there s
£ w wofp:ﬁ( in this part of the river where the pinks and m.z R -
onderate. The Ohio River pigtoe still continues te Lo :
:.L:u:m PE valuable commercial shell, but the nigperhead w;..,. GUies

2 close second and from Clarksville to Dover outranks the Hzica

So mueh does the commercial clamuming increase and so great is the
influence of the ready local market [or shells that Ucﬁfzm 8s g dis-
tinctive vocation practically disappears. LEvery clammer is on the
walch for such pearls as may be found in the shells which he cleans
for the market, but there 1s very little hunting for pearls with no other
object In view. This increase in the commercial clumuming is due
almost entirely to the activity of the button-blunk factory at Clarks-
ville, near the center of this third ﬁcw.mob of the river, which furnishes
a convenient markef for all the shells taken in the vicinity,

The proprietor of this factory, Mr, w.m. I Clark, is much inferested
in evervthing that pertaing to clamming, and wifh his ,T?Em S07-
eral thousand glochidia of the yvellow r,:h} wll were fakon from Emm
female Eﬁ?m? and placed in {ubs of water with s Hm fish cauzht in
adjacent ponds. After the young mussels had fastened thew selros
to the fish the latter were turned loose in the river .‘w_. s was the
first time that mussels had ever been artificislly 1 ted in tha
Cumberland.  Mr. Clark also gave us most of the data mon ﬁ_c fullow-
ing table of mussels beds:

Tuirp Secriox, Nasuvines ro Doveg, Tewy.

b3 o

ol
Peroentage of cormmerelal: Percenlage
shelis. of culls.
) o | # =
Mussal bads LI I NP B =
" 181212 .
RN -l e g ST She of bed
i€ 2T 8 IR IE] 48 s
Rl TR s R I U Wi O < I 3
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i UMBERLAND RIVER AND TRIBUTARIES.

i beds contuining o imited number of market-

e fallewing localities: Just below Lock No. 1, along
river, badly depopulated by sand mwoam%. near
rxl Ruitroad bridge, also slung the north bank; at
Jiderably dug up by sand dredging; along the
.20 miles below /mm:ﬁmm below Lock A on
w2 river; at Betsvtown on a very rough and rocky
s Riffle e/?:%wwq m_mqgamﬁ« across the river; oppo-
i stetion of the Clark sville walcerw orks; at Kentucky
tock Landing, the latter bed nearly worked out;
at Palmyra w Lundd wlony the west bank of the river; at Cumberland
ity just below the steamboat landing; and at Wells Island, 2 miles
m ther down the river.
Thus the third section of the river contains a larger number of
mussel beds than any of the other sections, and the beds are richer
both in numbers aud species of mussels. It is the section of the pig-
toe and niggerhead mussels, and those species are the most abundant
button Jr&T. There has also been a marked increase in the yellow
sand-shell and the Ecﬂr&ﬂ?g

This portion of the river, however, is also the nearest to the center

of demand, and mo:ng:mbad its beds have been worked longer and
harder than any of the others. The most of them do not show any
signs of d fuﬁ‘wcs but remain as rich as ‘when the work first began.
The most i T,::Lm beds are, for the conchologist, the one at ﬁm:.
Pone Bar, where ihe smallor and rarer species are specially abundant,
and for Z,m button man the one at Guisers mmﬁ which has yielded
rich returns througzh a long series of years; in fact, ?oE the very
beginning of work here on the river.
Fourth section, Dover to Swithland, Ky., 8§ miles. —While this
seolion s not as well known as the preceding, and has not been
worked as much, it probably contains as many and as valuable
mussels.

The cenier of demand was still the blank factory at Clarksville,
to which all the shells have to be transported up the river. But a
SUT coondary center hss been established at Dover, Tenn., where
( one of the leading merchants of the town, purclsed
Toval shlls and hired most of the clammers.  Further-
i this part of the river was conducted 1n the most
demanner.  The boals were towed tu and from
U lnunches, the r,: szels themselves were con
its up the sieep river bank w sleam pow
Ly steam conveyed to the pans in a pipe from the

IDZSEIS OF CUMBLRLLND BIVER AXND

. 4 = g le
Mussel eds. = = 2 9
W = - TunE
= R -ic 285w
E ERE- AN g is°

= iy = % eI
i CEICH

Ek Creek £ho .. Large..
5.0 B b do......

...QO»....» .

LR

Jones HL
Lints

Canton 74 . .
Eddyville Baro .. ... ... e
Ruattawa, Ky ... ... ... 2
Money CHT....._ .. .. ..
Mussel Shoals................. O

e ST T O S e T 1D O R

Fllaeriill

R e
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Mussel Shoals was the lowest point visited on the river, but from
reports given by the claniuers the niggerhead continues to be the
prominent shell down to the mouth of the river.

The number of beds in this scetion of the river is fully equal to
that of the preceding seetion, but they have not been wor ked as rauch
because they are farther away from the center of demand and require
:.mduvoi;:cz up the river to Clurksville. The E:ﬁ? cad gains
steadily in its percentage and at Canton passes the pigioe, and then
continues (o increase down to the mouth of the river, There is also
a steady decrease in the amount of culls. until at and below Canton
neariy all the shells obtained were muarketable. Of course, this
mesns much to the clammer, as it does away with the necessity of

sorting the shells and handling over the culls.
TABULAR STATEMENT OF DISTRIBUTION OF SPECIES.

In the table herewith given is ?L:Ti@ the distribution of every
species & mussels obtained by the party in tue Cumberland River
farics.  Where the mere presence of a species is all that
an X. w of the more
il ers. The totals
In order to

and its
is ﬁwmmw.og_ it 1s indicated by
important conunercial species
represent the actual number

ool

-

cutely the eve readily, all the side stations net on G niain river are

12.: d in italies. MWE coltsnurelal u,ﬁi.waw ave marked with an




Digrnisurion or Musszr Srucize v CUMBRRLAND River AND Tricvranres,
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Digmunurion or Musstn Sexons v Cow BEREAND Riven anp Trisvranigs—Continmed,
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Dnirnesuvion o Munskn Seeens v Cumprrtans Biven anp Trisuranins- Continued,
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FOJUMEERLAND RIVER AND TREIBUGTARIES,

ZCIES,

m. his entire o
- impossible.
d._,,zi, ;mJ m

12 28 they come an ncmﬁ na
he number of hauls counted the

codlts obtained.

e conchologist, however, such an estimate
¢ of the extent to which the species in ques-
i clammer’s gear, and for the following

¢ oare o number of speeies which never “hite” the hooks on a
iredge, or which do so very rarely.  Such species may be

M in o mussel bed and vet mever appear in the clammer’s

1

clemmer makes his hauls whore the shells
the center of the bed, and may miss these

oﬁmwM;mmwu:.»mmrﬂ:émw.m.woﬁumﬁwzﬁo:m@mm
well ug those whose shells are too thin or too highly colored. Such
vughit {o E:mﬂ into the percenfages ng E:&M the more valu-

species, but they do not appear in the clammier’s hauls,
methods of clamaing produce very different results in
roiticn of obinined. The crowloot dredge, the rake,
ach secure an unduly Targe number of some
I number of other species.
s obtained by all the methods would give
5 «L,w. but that s ebviously impracticable.  YWhen
clammer gels quite & different proportion of

mzy even get different kinds of mussels from those

Tho elumer

4]

a5 been Rept in mind while making

sle were
taken of
of water

censuleration of

3

Q: finn

YO Wiis e

chy species
Erw titer

mw they may

PUCOULILGE }r sod slsoall
add mueh to the sclual

“e

render positive ldentificutic
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SUMBIARY OF MUSSEL LISTRIBUTION.

The practice of the Bureau of Tisherics in exumining a river and
lts tributaries from source fo mouth, n regulur order, throws unex-
pected light on the distribution v s swhich could be obtained
in no other way. The fauns of a river hus & coherence never found
and not to be expected in an at ivision of the country, such as
a township, county, or State, whose boundaries are purely arbitrary.
The larger the river and the more thor (lie msin stream and its
tributaries are examined t : become the results.
The study of the entive fauna om Ewm Caun d River and its tribu-
taries leads to the follow ,,u which are amply
confirmed in all the river L exX xamined:

1. When two closely related forms diller Aly in thelr degree
of inflation, the fatter and c _w ¢ found in the upper
portions om\&,m river and in the inibalaries, while the rounder and more
inflated one is confined to the lower portions of the main river, where
there is n wenlker current and more mud. To this there are, however,
some noteworthy exceptions, m,nnuﬁ it complanalta,

2. The swiftness of the curre Zwm stream, and the
kind of bottom affect other :,L des that of inflation.
Downmamgiﬁ where ther iong there U also a
mixture of characlers, celities may
be well defined and ea e wdwﬁ.r
ceptibly into each QFE. T ells it is
easv to find the blue-point HI(?, ream and
the threeridge (€. pli murket
{Lam psilis lgumenii
packetbook Am.e:ﬂ
ire fauna of o




ooxnwwmc:& aiid
on the presence

in the bottoin,
Curuberl :up that has such
: suzhboards, w hether that bed is high
or lew down ?.bi:.; the mwccﬁd and 25 ﬁmﬁomsﬁmmm of
23l depend on the area covered with such holes.

1 Liolos or depr

u,w:fip w? {in

s Croaberlond is very different from the Maumee and Kan-
t shows a marked L.%E.o:&mgﬁ between small
ocies, between the main river and its tributa &mmu
ie mﬂ:mbom of migration along the main river

wd to the upper, middle, or lower portions
- Labitat chiefly to the fact that here, as else-
,;,m,..;ub smaller or larger streams, as the cose may be.
- e may distingulsh the following classes:
Uestroum species restricted to the upper portions of the
Ifere belong seven species. Anodontoides
: only in the tributaries and pot at all in the
other six m@mn_mm H&:?:Ma perdiz, mulliradiata,
, pidonta minor end truncgia are
verious tributaries Ea in the main river both above
None of these are commsreial species.
1o, resiricted to the lower portions of the
& of these species, seven of which are not
aries, viz: Lanpsilisventricosaand fallaciosa,
jsis, ,Ea Quadrula heros, ebena, and fragosa.
arapsilis anodontoides and Quadrila undata,
b River and the former also in Red River as
C erland.  The most of these large-stream
cton shells, as would be expected. Indeed, the
cmellest of them ail and

all ¢f the rare
These include
wied from
ceivs of
; v1, glineg,
Hor too thin-chelled
Lynota am:&\ anata;
irolemas, cave and
a, and
value but not very

m: of
nne
H..,.w.
la.
to be of any value
two Anodonlas,
erudum; and four Quadrulas,
granifira. These lust four have some cor
mueh.
6. The great bulk of the mu

of the seven ﬁE.«.-o?.mz% tributed mﬁoﬁmuu and ftwo of the large
stream mussels— Quadrule wtco and @, cbena. AWl the others are
confmed to such restricted areas or cecur in such small numbers as to
possess only an incidental or accessory value.

T
ﬁ.:fﬁ.(l:

.

ssel fauna of the viver is thus made up

2

NOTES ON THE VARIOUS m.Hb,.#CﬂHm
JTHE TUPPER RIVER AND ITS TRIBUT C.,Elu.

This portion of the river was examined by Mr. Doepple in 1910 83
well as by the present party in Hwﬁ Both the river and its tiibu-
taries are rather swift mountain streams which are much used ud 3
source of power to run small gristudlls, and hepee they are fre-
quently interrupted by dams. The bottom is mostly bedrock
sandstone, with oc .;v.w.wo.:i fissures el pockets and
bars, the latter furnishing the obw: 5 can live.
Consequently the shells are very fow scattered,
The Clear otk has 1 he main river,
and hence considera Su TOre

Mr. W%E.:m in his notes
of acids in the water above
nacre of dead shells, w:@

y..

sniion to the appuarent prescence
ﬁ.rmcv yitiehly disgolved the

e salne thine.

; Cfrcm;,.rr L

AMoreover, in fhe sl b s
considerable inrcads m:?.. 1y
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Ltional species below the
wiactler of the shells,  This
..ma.:ﬁf whichi was no longer a
size and color.  The mussels
m_:@ bise of the ME; Em = _Lomw
s Jusi the falls.  They are easlly acee

+, expeelally &zww:q low water, .mmm Ny OM QEB
hiled by z, rvaceoons, wink, and cral otter. But
the relative nutaber lost in this way wm very small when compared
wir] corresponding loss «bove the falls. Iinge w?:.r (barcques)
i this pertion of the river, especialiy in the pocketbook
Larm) a1, rm&.? every apocimen of which centaing a few.
The river from Anvi iELF 1 mile below the falls, to Burnside was
pot investiguted eithier by /b. Boepple in 1910 or by the present
P HT in 1911, but it was reported by a mussel fisherman to be full
o clent b n shells. The bottem is much too stony for any
< :w of vear, roﬁo.«mw. and it woyld be necessary to collect the mussels

ﬁ,.ﬂvfvqh,,ﬁm.-‘r,:.wzfr&vmmboosacnwmmmnmﬁmw%&osmmmm
mus of the iiver, and W:mmm of shells left by the pearlers were
slong the shore.  Indeed it was reported thut pearling had
oul the river for the first 10 miles above Burnside.
sries, both from the nerth, which enter the
,.J sace between the falls and Burnside.
iz the larger of the twe and is nearer Burnside.
Wm&ﬁ. the ford at Livingston, Ky., July 1. The
and rocky and were Fowm;?_; with a mixture of
mcm nemlock, The water was clear, temperature
wimur depth of a foot and a half.  The current was
and the bottom was very rocky and rough,
v bars nrm @,:nmm between the rocks filled with clay.
and wholly unlike any that we saw else-
L:m: the water’s edge, 15 lum verbicil-
%9:::&&0? and & small ?ﬁor of Scirpus
wowater, and there was La:? of water
e om a bit of creek ln porthemn Indiana
were cieessively abunds the sand and
he littde ifedionidus
the elangote =lity, which
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and were
and pine,
The dam

supported o renwrkably rich

W
1

and ,.Lx

cuts off the upper pertion of the river, ere found

above it. There was a city dusipiiyg v at Land and the
water was milky in color and cov ered with o gressy scum.  Below

the dam the botiom was vory der and mestly solid rock, full of

potheles and patehes of sund and destitute of vegetation.

We had expected to find a rieh and varied founa, something like
that of the Mrcaw Castle River, but could diseover only five species,
and three of these were represented by a single shell each,  This river
thus has almost &SLF,:T thie same species as &6 1 car Fork and the
Cumberland above the falls.  The poverty of species is doubtless due
to the smallness of the stream and the general unsuitable conditions,

There was no dwarfing of the nﬂoﬁomu but there were several
peculiar modifications in the color of the nacre which wore nof found
in the main river. These sugy that while there is some intops
course with the Cumberland there is very Litle mierbreading,

The Big Scuth Fork flows into the Cumberland st Durnside, Ky,
QOur party examined it first opposite Parkers Lake, where there is a
fish trap and a low dam. The shores there were Ligh lhmestone
cliffs, the wator was very clear, and the boltom wus coarse gravel
covered with bowlders and Q?n.? angular {ragments of rock, with
some sand between them. Dead shells, recently killed by muskrats,
were abunidant on the rocks an L o1t the dam at the fish tr ap.  Twenly-
elght species were obtuined here, but although seve: i ol them

]
t
Z

ol

were good button shells, they were not sulliciently make
the gathering of them profituble, At Sloans Sl {rom

Burnside, during the sutumn of 1910, 3r. Boopple found about 20
gpecies, mmaaw.m:n them all with a H._WP Ab the 2
Burnside, &l E?QH party found la
mussels, G.,.u Trn the greater
There were 32 species in all
2;5 re
river b
Minute n

{uio m.‘..‘\
Mu HOgue
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Le holtom of the left chute, which we examined
a shingly gravel, in which it was difficult to find
Buoepple, who examined this bed in 1910 with a
sied an “alnost unbelievable quantity” of Unio
. preseut party would probably have obtained many
bod could have been examined during low water,
ber downstream, at Mill Springs, s another _cmm
wsscl bed, which covers several miles of the river
er 1s liere composed of shingly gravel, with some
oly covered with water-w Hlows.

.M?u :w:bq the banks opposite this bed were chiefly
cpussidons (elephant-ear) with some Dremus and
{Ohiv River pigtoe). Although this was not an
Led it was noteworthy for the increase in the number
of = The pocketbooks (L. ovata) found here were the first

W.‘,(M“V:: OLICE BeCIl.

1rrraad

cainp 14 miles below Fadsville or Lock 21 we found
2 foet above normal and rising rapidly, with a
crevel bottom,  The prarlers were farmers from
,f;.”;.im on ﬁmm%:m at odd times. They had thrown
J, Luck luto the river, and there were about a ton
3 Iving in the shallow water along shore. The
gunialy, ::Morim.. and clephant-ears were the most
My, Bucpple investigated Gands Tsland, in this
mussels, espeeiad J\ Uviio cpassidens, abundant
island, an unusual clreumstance.
small tributary of the mEszwm:@ TTL the
This ereck was investigaled for a
The botton was W.cf.: ﬁ.Ew con-
ich were obtained s surpri
3 35 shiown in the table
Hittle way down the iy
stk. 1le said ﬁ:
there were % {

, but conteined 8 good
Mr. Boepplo
in 1610 and also

mm:,u.:} 2 or 3
ehtained a sood co
from Copper Island

Spows Island i3 &
which many dead s e others along the shere
had been freshiy killed by muskrats. Leud of W ciwu Tsland,
a little wayv below, thera was about a ten sud a half of shells left by
pearlers, chiefly the su thern mucket and vl wm: t-car.

At Tear-cont Bar on Jaly 20 the waler was miu dy and high from
a heavy rain the night before. The botton u. @ is Black gravel
mized with yellow sand. Out of a ton and a balf of shells left

wmwm,cﬂ mmmto? about 90 per ceunt were scuthom muckets and

elephant-ears and the remaining 10 per eent an & dmixture of cther

and covs ;L with course pebbles, upon

1
i

gpecies. .
Selfs Bar contained a large and popuious muszel bed which had
been the center of active pearling operations. q he 3 tons of shells
left by them contained about the same porcentage of shells as at
Tear-coat Bat: :
A\arpowbone Creek, a small tributary
up to the first riffles, a mile or more, but contained no mussels. In
general the northern trilny taries of the Curabuiland were rather bar-
ren, while those from the svuth were well po opulated.  On the top
¢f a hill near ::, mouth of this crech was an old shell pile left by
the Indians, snd from this poiut these shells Lecune Guite frequeat,
especially near the sites of old ¢ srounds. .
At Champs Sheals ?.::,: i was being actively carvied on, and

froma the notdh, was examined

o

there was a large pile of dis shells, two-thirds of which were
elephant-cars, while nea o1y all of the other third were gouihoern

ably, and there ig

muckets. ﬂmm river ‘
more clav and sand on shell bed continues with
{ 3 .m:,.m%w_w &, M.rﬁ QCTHZG

some interruptions from this bar down to D
Hmwmu_sm. mx,‘w.;,,. Rurkesville, Me. Dos m_:, obtuined a fine

—

bed the nus

this

In
i

] r,.,uui
_:,H.m.:..u?«. July 24;

ich

W:.;;w
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@cm% &
cs of the Obe :msm at Grass Lot
usscels were found, ;\ﬁ w?ﬁﬂ.& Bur a large collee~
talned representing 22 species, of which the southern
were the most abundant. The bottom
s firm conrse gruvel. At Holes Bar 24 speeles were secured,
whern mucket being still the most abundant.  The current was
E.,:m the coarse gravel botlois was covered with a rich vegota~
in which the mussels were especially abundant.  The southern
vliot s the only shell in this river worthy of commercial considera-
too scarce. Ay woﬂémo estimated that when
330 per ton these muckets would be worth §
r.oxw 12 to 15 vears ago theres was consideruble pearl fishing on the
OA,,&, S,‘E. and @ local firm said that then one could mmm:% oot A
a day. But now the lurger mussels are gone
Lave only sniall pearls. H‘o:w;,.mm of these pearls
ined weighed from 2 to 4 grains each, but were of

gxNirn »T:.N

In the

«nd, 1 mile below Celina, there is a [ulr-sized mussel

wen worked for 10 years, entirely for pearls. The
; id speeies 1s .J:: the southern mucket, and

o regavded as the best pearl bear
exanined s r:.qc bed near Butlers Landing and
seetmens were all too badly croded and
il value. A storckeeper here had
10 had taken In frade, and he showed us an
L_:S 5 yvellow, and 8 white ones, of the rosebud
an owﬁﬁﬁob;:% good ?LEA

¢ Butlers Landi nz we luy
mm seen, but .:._m.w. were all ¢
e on fur two years
1 qualit

e southern

chern

S re

first
12 to
§ feot gaﬁ: «,m..u Cora-

mercial elamming
our arrival, but must
evidenced by o pile
20 tons.

At Cursons Bar there
to 6 feet decp, with a mod
This bed is worked only vce
fish bait and pearls.

Roaring River, a tribulary from the south which enters the Cum-
berland just above Gainesboro Landing, was oxamined several miles
above its mouth on July 28. Only one small mussel bed was found
along the shore under the shade of the overhanging trocs, in 3 to 6
inches of water on a gravelly bottom. Tho presence oh. u furge smount
of Potomogeton and the al ,E_.Z of ﬁnmt %ﬁ.x&:.ﬁ was a
strong reminder of the Rocl River at Livingston, Ky. The
abundance of Lanpsdis gluns was ulso noteworthy, sinee i s species
was not found anvwhere 1 the niain tiver.

At Gainesboro Bar there is a sinall musscl bed which can not.ba-
worked with a crowfootl dredge, sinee the botlfom Mm composed of flat
rocks with gravel pockets in the cracks. f the lower end of the bed,
where the rocks were well covered with a blu Lr,", SE mussels were
of espeeially fine quality, but the bed Mwmw never been fished com-
mereially,

TWe reached Salt Lick Island when the w
mussels were moving about actively.
at Hall Pone Bar (seep. 28], and the extr
obtained at eaclh: of these stafions show what o
a low stage of water makes in th
reason [or supposing thess (wo w?.__a Lo be sxooptionally cW and
probably most ﬂ. the beds in the ﬁ:ﬁ ave 1 h:,mw if
not quite equaled thera if the condl Cowore

U bed

previe
cotitaining fully

in water from 3
ivel botfom,
ishiermen chiefly for

-

n
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and the
@ found

examinad had been equally M,m_.dcw_rwwm.

was especially noteworthy for the Ia
were obiained. XNo parasites wers
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cud twe more began on the
s Hiver Tmﬁrc iz the most comrmon bt

in g ﬁ.C; Tt in, almoest a
lown to Corliage on high and
Llaciory mussel survey impos-

vy

ted by Alr. Boopple when the condi-
nd a large Ecummw bed in o strong
wel and yellow & ay. Although he
lEm g g.m.p nunber of Ohio River
e bed is worked oﬂ? for fish bait
utlalo Ber and Sand Shoals are not

alue,
Caney Forl, one of the most Important tributaries of the Camber-
latter &ﬁé just above Carthage. In Buffalo Valley,
27, Mr. Beepple found a maussel Led covering the
w fork and 14 miles long. e used a S,oﬁmooﬂ

k in water 5 to 10 feet deep on a bottom of
sud and yellow elay. This bed has been
:E:T during the last 15 years, and according
cded well, %cmm of the shells have ever been
ad of merchuntable species was seen scattered

A

3
=t
S
\/ i

ere I3 & much smaller bed in a swift current,
- deep, the bottom being flat recks on one side
send ,.LL gruvel on the other.  This bed has also been

-
».:r;f 1

s wad baroques, and while the shells are
purposes they have never been utilized.
case m urm :...czc.mcﬁzv was once common here, but has

[ T T

forminated u wfv used for fish bait, Another bed
@L conditions: the buiton shells are
¢ been utilized. .

n;d, wd in the madin river below Carthage
caraied by g short interval.  The cuwrent
¢ bottem is of firm gravel mixed with
do of about hall & ton of shells here.
f M:a rﬁ m i i;é from 14 to 18
w?& ¢ %

Py

Ui

3l

§

Lind,

several good-s
gated about 10 fous,
of the merchuutable
residue of a great
Ohio River elanuner
about 8 tons of culls, of whizh ursted 90 per cent.
The bottom: was gravel mixed with yvoand covered with
12 to 16 feet of water. Of 5 pizioes examined 4 were gravid, 2 had
voung in the ouler gills only, while the :Fw 2 had a number of young
i the inner gills also. T . lisde hid orange flosh
while part of the s, most of ﬁ,fcww had
been aborted,

Below Cedar Blufls we found a pile of 12 tons of shiells which had
been collected a vear or wiore belfore, and cribbed.  The mussel bed
here was large with a very slow cwrrent over a hottom of gravel.
covered in some pluces with clay. The bed has been extensively
fished for pearls; a:::t. 1he w;,mﬁoﬁh vear (14100 § boafs had been
employed and they cozai :d over 100 tons o ;,7.“ more isn hall
of which were saved EE sold. But there was fully a carload of good
button shells scattered along the banks.

Goase Creek, a tributary of the Cumberland from the porth, was
exanined August 10, but although the conditions seceined In every
way favorable no mussels could be ﬁoﬁsm

At Danlels Landing the mu tese s] bed 13 ;;m a uille long and 150 feet
wide in water 12 to 18 fect deep, with a boilom of w..crcﬁ. clay and
sand changing to rocks at Em fower mb&. The fshing Lere has been
chiefly commercial since ﬁmmim 3 scarce. Eight men fisbed this
bed in the summer of 1810 snd obtained 100 tons of shells, the prin-
cipal commercial mussel being the O,,:E River pigtoe, which is of
extra-large size and of it quality, A few very large mzmi.
heads were aiso found. w.,?:u amuount of shells,taken
from this bed it still w.rwz i the river.

At the mouth of . there i3 o
faroe mussel bed 1 avery slow current
aver a bottom of c..p,;.w.L mud,
This was first wu? din he {ime
of our s

, mcwiw
all % Or,

ot

toe furnished 80 per cent
_r r,w»wruymu.( ﬁww..w
Bieve b1 the past. An

vnd left

(iat
{sh




tke. This is
ater from the molﬁ dam just helow,
us found here,

we Tound a very large number of
m 95 per cont of these shells were pig-
fishing here nor even any peariing.
fist vellow sand-shell, and also a spectacle-
cas of which we hud not seen for some time. Farther
dovn Lhe river, ab the end of Lindsleys Bar, there was a clammer’s
camp.  About GUU.pounds of shells had been eollected, of which the
med 50 per cent, the washboard 25 per cent, and the
o species, including a few yellow sand-shells.  There

oy

%M Led at THlls Tsland above Nashviile on a muddy
upld curvent.  Many mussels had been killed by

t lake-]

an wmrchf:; tributary from the South, was exam-
ast H ok at Walterlall, m,ob:. The water was shallow
crous riffles; thie botlom was composed of loose

Below the ford s ?::& a Targe nwinber (70) of a beautiful new
. m:.:d; individuals of which had been
T rm Sy ?V.n yuota costubu found here were remark-
cutained many Eﬁolmmw pearls.

o ;m cm s river was visited at Murfrees boro, Tenn. 1t

thian the Fast Tork and is broken up by divers
covered with water willows. There were many locdonta

costata of large size on the bank, recenily

¢ in containing several species

CE:L E& in & peculiar interchange of
rland is replaced here by the genuine
placed by @. vndulafa. The pres-
pected, Ezg that of the genus Anedonta
in the Cumberland or ils

re

avel va.m\. qo.ﬁmweg with plenty of water

A
T
a

ahove s

to solid rock

i

was
turn Lere was of shingly
heds of soft mud.
v, Jowatet from
Toweer portion of the bed.
fartler up the river,
Diatned lere seggest
sutton material. The

roup o
1

but 1

Fliere was formerly a large nas
thie Mo&,,., daun has killed the oo
Another large bed was reported 1}

The unusual size aud :ww Bliess 0
that this river would vield ¢
marpins of the shells were mu pr m:? o, indi ?a.:m.:cm in unusyal
abundance. The presence of fine large L. ventricosa and S, costata
so near the mouth of the river is ranarkable, sines both of these
species wre absent from the Camberlund.

Below Lock A we saw nuwerous sites of old shell piles where clam-
ming operations had been carried on in the past. At Ialf Pone Bar
the current was swift, the waler shallow and somewhat turbid, and
the bottom firm gravel and sand.  The large muunber of speciniens
and species Is at F;mﬂ partly due to the ?TL ar condlz

o
‘

1

rution of the
bottom and the low stage of the water, the conditions being similar
to those at Salt Lick Island (see p. 29).  The great majority of the
shells obtained were voung, but many of thepy were croded at the
umbones. P. donacifurnis wus g overy thin and
having a pink nacre. The lu iz noteworihy,
together with the only specimen of found below
Nashville,

At the Seven Mile Ferry above Clarksville the
feeble, the water &::....m:: from 5 to 8 feet deep, and the Lotlom
composed of fine gravel.  From this wc oun Qowls the Thver & crow-
foot bar was employed, shinilar to that used by« vinl elammers
but shorter and smaller, and ft 5. The latter
were of two kinds, the ondi Ly eluumers and an
improved form invented by & knol at the tips
to prevent small mussels from taking ruites from dropplng
off. Hauls were made 200 feet wc: aear the shore as
vc,ﬂ,nzu?, and each succeeding one 10 fo et out. The detailed
H.on:f.w 5 3 Is giv en in full
in stribu-

d b
in this purtion
rolutive

rent was rathes

{ ﬂsm &:.E.EZ haul

nde ot a foy

Jd o8 swils
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one of the most important mussel beds visited, since

MoEQ obmmxgmﬂigmﬁgo%,o:aiu; nrm LEmm .
the Clarksville blank factory. The wmm has been
years with from three to six boats every summer, but

itle signof depletion.  Insorting theshells the ﬁ.(mmv*
¢} s ﬁzmm by itself, because it is badly stained, and

Trices Landing is 14 miles below Clarksyville and the Tonditions
are almost exaectly the same as at Red Rock rL except that the
bed 1s full of ;rmﬁm,:m s, and therefore not fis r smumoreially.

At Meeks Spring bar, sbout 8 miles below Clar m.ﬂ:ﬁ some fine

re-third the rooy! . Tt f b springs enter the river, one of ﬂ.Hr : i outlet by incrusted
ole-{iara the recuiar : g 3 4 - . e . [ STV TS S,
' egular price. 1t forms about one with dintomaceous seum.  The eure wi very slow E:w the water

Gith of 1he entire catch.

) isually clear over a Lottam of course Th [een
Of the first-orede sholls the &Qﬂ unusuaiiy Cles Ve LT gourse ¢
T TmrTas R e i 003 al'e mucen 8 most abund mx i 1 e . T . | e .
! ch th N abunda .Ammmum& for 10 yoars and 500 o1 600 tons Cﬂ. shiells have {i (#3333

zgerhead and the monkey-face. Mussel enemies
the mink and muskrats having been trapped.
regues are rare, slugs run about three-quarters of an
8 Sm. ,,_w large number of the pigtoes obtained were
L liad young in &ll four of the gills.

> T veng <
12 :S river was very low and a large sand bar in making a plant of mussels in the viver at Clarksvi

w i w;. Ly 2 o m m or IS L : <

m &) Mu: {om was e Sravy ~. ﬁ 1 ¥ er . 3 ﬂ =

H 3 b el anc rﬁ wate \M_WWM urm(ﬂ N o M 3 Oj?.. *H«. mf%.ww.w Om MHWMW siZe at enters t
i osluw .r.ﬂwm@.m»w.. H?@ wﬁmmﬁ W 8 Lt.fp TQM#U wWere

i ) be y 3 1307 Y5 ssels could be found for
i . - . wer Cumberland from the north.  No mussels could be foun
into deeper water. Plugiola donacifornis wi do . : ; :
) v onacifornis was geveral miles above its mouth, probully w,..nm e the boltom was
found to be covered with soft mud whicl shifted conaidorably during
igh water.
At Ringgold,
i 4

L TR T
;;E.:CM TN it. Mozt of the O _E.\.mm_u.m. sud @ fruyese were fouud cleaned at
muskrat holes and were practically the only shells there, ﬁ._&v
: sand-shell and the rabbit’s foot had been going shoreward during a
previous rise in the river, but turned and went baek when the water
fell. Many of these sand-shells were gravid June 10 wnd were used

len

Clarksville, on June 6 the wafer was
. 1 .
o deep, and there was practically no

urtecn hauls were made here

oriv e,

. 1 . which backs the
. ar. save that each was i L
, i above this %::

here were 1 0. refleca s
g oy SpeCies. Sen
70 ua, and 10 £
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Dullung is W.x.@&..&

by owading, and wers ﬂnmu: w

.:;;;Eﬁﬁ&. ,,Lﬁmmm
two of ,:ww,ﬂr S, n:oxﬁw\h anid ho‘m.ﬂ.ﬁw@l
rver.  The mussels were satd to have

tliey had been nearly &S?m E:” J‘

yspocies were left L

f'f"

s several miles Lelow Clarksville, on the north side

Hy a part of theold river channel. 1t is

iz and surrvunded by woods; the bottom is soft mud

aboutl 3 feet deep, f:p a temperature of 85°. Very

lonty grandis gigantea were obtained, 2 of

w:?im? Sn some distomid, while 2 others were
The nacro of 8 was m:&w:ur that of the remain-

camy white. Of the 2 spectmens of A. imbecillis

hm Lwﬁfﬂ

o

oot m,o pigtoes obtained here were Ejmﬂg QMay 30),
- )
12

bove the shoals was found one dead Truncilla
:\.w 13 excecdingly rarve in the Cumiberland.
aap was ubout a mile below these shoals, and
conveyed us up and down the river in his
sable information.  He had a pile of shells
of whicli the most important button shells,
abundance, were the Ohio River pigtoe, the
16 monkey-face, the yellow sand-shell, the but-
cud, snd the southern mucket.
dng, 2 miles above Dover, on May 20 the current
1 hour, the water high and mudds but rapidly
vel mived with clay.  About one-third of
lochidia belng usually in the lower half
i rerheads were also in the eurly stages of
red and padlike; one elephant-ear was
wid the conditions are the same as
waler was wo feet in depth. A small
ks on two back, was f\m on

carborourh, w
was 15 fee
tHom of muc
with the following result

water
overa l

a1 hour
de here,

Tarmpslis

Flagiola

bl
L2
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At Three Sisters Springs, near Linton, Ky., some remarkably
large mmw.wuqm flow out of & cave into the river. There was a current
of 4 miles an hour In water 20 feet deep over o Lottom of soft gravel,
No paresites were found except disicimid cys(s :wczm the margin
of the mantle of a few shells, Stained and rou :93 vhich in
some pluces indicate pearl for W:,:‘. wWere coma o in the shells
here.  Six of the pigfoes had the Iower hall of the outer gills filled
with glochidia QMay 24, All the sels examined had thelr intes-
tines Slied with grecuiah b,&,m E;_, ared wiell fed.

The main bed is a liile belas ings and had been worked
for four seasons, QOur wc;x.:, W wd clammer,
had on one occasion duyg in this hed ! moz:gm
?: bhex i one day. i man
who dug 12 boxes in two
men in o osingle day,

b Mu e

i
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above 1t
at Dend ,4 wns Bar, wheo

wouth of Tervapin Creck,




ITABIES,

1
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s
previouslv as was
wle valve of L. fofla-
by our party were ohtained,
nd five pigtoes.

dned May 18, was on a gravel
walor, fw,r a current of ashout 2
had been worked more or loss for four
salisfactory on account of numerous

EE
Lnlig-ulps,

Juat uttaws, Ky, there was a large mussel
il mw_,ﬂ‘oﬁ cevered with 8 or 10 feet of

Iighteen hauls were made with the

Haves ar Kurrawa, Ky,

To-
tal

|
I

A

[
= O e G b G e

—

saptd, b Waier 50 fect deep.

cLtained in these hauls the clephant-ear (T
tire outer w:ﬂ %EWE% siriate, and white.
1 that is black-ed m? while the
th L o». L. veniricosa. The
e gravid (May 13),
o :? :::, of the cuter gills.
gills Tm; much
Wee were Some-

B4y vt e bt e g

[

oker than ﬁx?é
g hie fable given below is
Survey p‘fﬁrmzzf Pa w.&. ou:.&:
mineral conditions of the Cuwbeilay
Kuttawa, [y, two widely separated locali
sample of water was taken daily, thoese
mixture was taken for analysis.
per month, or 36 per year. This wicth
knowledge of the conditions S)ﬁz a sl
Nashville the sawples were collested §
November 3, 1907, and 35 E:Luﬁmm made;
vary 11, 1907, to January 11, 1908, 34
The followirg table gives the general average of the analysis, in
parts per million, and also the per cont of the avliydrous residue:

Hle, Fenn,, and
oF e w,,;/‘E. river. A
iple from the
wlyses made
el better general
wmld do.  From
24, 1906, to
Luttawa, feomn ,ﬁ:w..
Were nzio.

jad

Mingral ANarvars or WATER Tiver,

? rE@.

v ecnd. Fer cent.

Macnesium (Mz)..
:m an a wi? r::: [RATIE o 4 D SR
e {00, .. ...,

le [§310{6 7 NENUI

is the most
., from Burnsic

Fna i

river; that i




Iarksville the mucket is not N,M,.A.an.:%‘. as

&F SUTasse din va 1 Hiver

;r om me river the honers are divided
3. There are other
ss a high intvinsie vaelue but are
copual the ones just mentioned.

are the vellow zandezhell (5. anodon-
L our fresh-water species, the butterfly
culaia, & shell of very bgh value and
..m,.zmcbu _,5& the Missouri niggerhead (0. ellipsis).
wberland pigtoe (Q. 8&@1@3& and the long niggerhead (@,
are also much esteemed by the vrﬁow manulacturers,
of shiells from the upper portions of the river wers carcfully
S,..n.:?:.. and appraised by Mr. Boepple, with the results
in the {following table:

H

CouuERCIAL VALUE oF Musser SEEurs TAEEN FroM TEE CUMBERLAND RIVER IN
OCroBER AND NOVEMBER, 1910,

Num-

) . Num- . TseT Value ; Value

Specles. Locality. (Weight her | Lines. | gress per per

blanks. per { gross. b fonm,

tom.
3, Cenfe.

v 5 16 T 633 5] B4
%( 2% 12 180 X b} 34,54
Az B 17 202 2 3 15.46
Tia 5 17 222 %0 51 8515
Do ] 32 S PPN, 5 46. 40
57 38 20 21.00
Do b 12 A 129 20 71 o249
5 37 e a0 10 13.00
23 113 pid] 35 15 16.35
21 111 TE7 e, 2 6. 39
2 34 125 feeenanns 2 14.83
21 134 137 20 52 1 .

¥ Pearly tipa,

extent of clamming owumwa:ozm on the river
tatized from the followd ta, contributed
at Paducah, Ky On some of the beds
least 10 years.  One mussel
.ﬂ .u.,.:w boats operating from
odd wuﬂvm tons
400 tons;

4

SN Y3

with the cxceplon

oInDanies Were “%C.m: :
Lurksville,

of Mr. w.“nm:mﬁ at Dover, wad thie Dlonk fuclory wt
Tenn.

FRLAXD MUSSELS.

“the 4;195 species of mussels
and the date at which the
shown .E the table fullowing.
omf the bare facts, the follow-
Lerest and value.
avid was on May 13, - Mr: Boep-
during the Late autumn of 1910,
crarid from avtumn until the
Lecoming gravid July 28.
gravid w.u mt»cﬁ.&&. g:ﬁm

e

The owq Lawp
ple sent in some
Without doubt this
next spring. L. mu
In other sireams ws

Getober,  Lampsilis s found fully ripe in abundancd
from June 106 to 21. H.v &sa on of z i3 species is well

inound remaing so during

known; it usually boecomes du
wvid u..mzw.

the Aibﬂﬁ, QN\E% ula @«E

Orad-
rula £o0 .w;:._.m remain om gr :LL of time,
we AW 0:7‘ a few samples; the cl viduals,

from June 3 August 11,
were soen. The characteristios
cuwssien of the species.

. the most
aw muny mere gravid examples

so that, while we have it
only 11 gravid exam;
of the gravid musse] o
Itisa %ﬁw,uﬁo species Mc

o

wfram mussel in the river, . el :
om. ?7 ?Sd om any other specles. .._.JH,...JE June 3 to 10 is the beight of
cotih r,:.,.,:F.;
iz hoewn and

wrouid
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IN THE CUMBERLAND.

ing Lezan on the Cumberland there is no definifs
0 in operation quite steadily on the upper river
Hﬂ. 15 not generally carried on actively the year
Lugust and September, when the water is Tow.
arters, however; that s, men who devolo
wering of pearls. Most of the pearling is
did Qﬁcmy and by men who in the winter
i g, Or trapping.
to the uppetr river and the
il r pear! formation

L v bed was

wivd 10 1011 the samoe work
o

Shouls below

had been

degree
S TCROItS
servations,
found at the mouth of
Pitiman Creek which was worth $200 or 8200 and ,?Z her that had
heen sold for $10, and we wers told of & man v own the river,
back some distance in the country, who had a fud for pearling and
buying pearls, and who had ace wmulated in this w ay aboul 820,000
worth of pearls, baroques, and slugs at the time our E?:?:Z
vigited him. Many pearls hud been E.a:,..w in the vicinity of Eadsville,
the highest price any single pearl from that loeality brought
being $800. .
In August and September 100 men were often pearling at once on a
shonl near Rowena, snd the Lighest price puld for any single pearl
; Ting on a mussal bed below

_.:
of unfounded Twmor o
of the rivermen and
At Burn=ide we Leard that o g

i

was 8500, There had also been snuch pesriing ¢
TPearecat Bar and on another at Ulouds Island Juring the p Ve

vears, sometimes as muny 88 30 men working at the sume time. Ag
Goodall Taland, for 20 vears previcus to the time of closing the
lock, pearling had been in active operation, At one time 150 men
were at work togetlier on the U d in one week #30,000 worth
of pearls were tound. Pearling had ulso been curried on near the
mouth of Goose Creek above [ariaville in former years, bul it stopped
after the bullding of which Booded the beds with lock
water aud rendercd it diil wln the mussels,

Not only the upper river bul its o were famous for
pearls. At Carthage it wi 8 were found in the
Caney Fork than in th
much beiter price. M
miles of the Ocﬁ( River a

il

Toylt to obt

r.xu,
whmmcwd
party
Lors ad



HLW‘_, tia

HRerous sari 3,

of people engaged
e an Lmportant
many pluces large piles
came noress ons
saw o eollection
and this represented only &
.,&n nity, since the largest and finest
v York. At Butlers Landing a store-
m rﬁﬂ collection of “rosebud’ pearls, all
vere purple, five yellowish, and eight

pet

H

ey

e
]
[ )

mentioned above, we saw some very pretty
Cue of the principal merchants at Car-
every vear. The highest
a single pearl was $2,500. They generally
0. A shell buyer at Paducah, Ky., bought
during the season of 1910, While genuine
womion in the lower river, rough pearls and
sresent o the amount of Qﬁmm%osﬁg ounce
the au?,:cmq vary from 82.50 to $3.50 an ounce.
ground to be covered and the time at our dis-
...?z,,«o;:r\, veather while on the upper Cum-
Lhave opportunity to devote very much atten-
formation, th t..ww this rezien would prove an
from wiidch to attack the problem. In
20 I sels recently killed by pearlers a
1 cysis, similar to those found in the Maumea
Olilol, were oaumﬁ.mm. and these probably fizured
pxciting cause.

to the discovery and the conseguent conserva-

ditions which favor pearl formation in the

-

snd its tributaries, accompanied with active

1 1

tihern mucket in that reglon, would be hizhly

, zariy exterminated that
it iz feared
ns :: e pearl
il ahead
harvest
L inaterial

i Y 3 Goour

e
&

In the list of spocies nwed lnonost
respecia the clissificatio il s nob Shopsow’s well-
known Synepsis of names,
d lhave
Le older
U,ﬁ M,
Blenlus
oy

e Lt

however, wo

{o @ m:_.w._ wlu ﬁ
q?ﬁi by Do Orlmuann, Mangy 5 Ler changes Lave been propose
érﬁ.m will probably in the end prove justifiable. We have avoided
making any shiflts between Flewrobema and Quadrula, although sev-
eral have been advocnted which ray be desirable. The fuct that
both Plowrobema &sopus, Quadrula cmwlcf and another perplexing
form which we have found may hiave giockidia in two, three, or sll
Lould e wf‘rmwo ited.

i, ns suge

-~

four gills indicntes that these two genera =L

We are very favorably inclined toward the new
posed vﬁ Ortinanu,” but its Tr sent state of incompleteuess and the
uncertain position of many spe a8 Aiuw as our own conclusivis
regarding Q&rw ula and Ple ke it seem best at presend
to uze the clder and better Vrc;.; @u:?cp with the few ¢
noted above.

coplions

1. Truneilla triguetro Rafinesque.  3nuffbox, .
This atiractive Httle hedl om?ﬁm canly in the Eémw part of the river. In all we
mﬁ.nﬁ.ow 21 specimens, 10 of which w It Lick Bar. In e anfumn
{1910 Mr. Boepple found it at Indian Creek, Cloyds H.st.,wrﬁe. Albany Tanding,
and in the Obey River at Ceiina, Tenn,

1t is in all probubility considerably more com

e olitaing

iod in the
river than our colleclions would indicate. H:: it far down
the river as Half Pone Dar or at Clarksville
have been laken smong the groat numb
nf cnm.
aceount
mast be

to have

of e mﬁmm
gathered by Wcml Mﬁ lae
any commercizl valne. Al

‘o Brevidens {Leak

R TICL
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2l distributed ak
and there alo
be procured in g

TGOS,
bernuse of 1
pial expansion of the shell of the femals.

fts caall size, or

DTLaAre

+1

mther small, but it is probably more common than

sl to Bite on the crowfoot hook and is
ocmmn?a had been killed and cleaned by
the Truncdllus on aceoust of its beautilully
SR ﬁr,ﬁ:u:w thick and solid shell for the genus. It is,
Ll lor mansiucturing purposes.

r South Fork, where nearly all the specimens had heen
the main river we found it sparingly.  Our shells are pretty
iin wnd britile, with the marsupial expansion colored a dark
s ol no value for manufaciuring purposes, being too small and

vhtained was the dead chell of an old and very inflated
1. ¢ i . i
wate Inothe autamn of 1910 Mr. Boepple found a specimen at
sring low water probably many more conld be obtained.

(Ree fig, 1, ﬂomﬁéaom

wy-yl nis and numerons oa pillary rays,
e, Ml ymiﬂmi n the females, only w.omofﬁnmw
v projecting and evenly rounded, ventml marcin
lesa o e the females and smaller mr.;dmm.
Iy well rounded in both sexes: dorsal Eém
ved. Umbdanes parrow and Sattened.
all well rounded; umbeidal ridge fattensd and
Io front of this ridge the males have a broad
wiertplal expunsion ds very pronsunced, and
wrly by a deep and parrow suleus, 1t ia

75 is com :MC,,&T nm.c:cm. especially mu the

ot
Y

55

dmens of this

15l the

& very
In the main Cianberland N\. v ;
Ren by the clusely related H. Grala. il Jistribuiion snd relationships of
ceata and venlricoss as found in the Wl s fributaties are excecdingly
perplexing, A few exawmples oc.:L Tazar (1 il shiclt found at Elk
Creek shoals above Dover, however, oiferad oxc LL?.L& Jifleuliies in clessification,
fitting in neither with veadric ,5 r& srafu; e o shell ..rﬁ: ?.L,. ps [l on tha
orate side of the dividing line; s oo the v d not rathez
beyond the Hmits of the S.,w.?,,. A, Bl male and female, were rather
t00 thick and solid jor orata. [ ihose ot hand isa deep plak tinge
of the tiere pesteriorly. this Unge belng pretty slurply lmited to the posterio-dorsal

e, its place bell

sy oand ad

7

area, & feature pot common with eithor rend oo srali.
The femnale shells are cousiderably more ai the males and have a peeuliar

flattc ?wj,m of the lower part of the posterior mdrgin. One of the female shells was
ollows: “No. 5436 isa

went to Mr. Bryant Walker, who remars o
most remarkable shell. T have never sven a fomale evala with such an wnennous
‘pxpansion.  Teririosa not uncommoaly tends thal way, but not te such an extent,

alile o;?. W

i tur. (A variety of vend , ascords
» Lo Triorzen.]  This shell is either an
. In view of the occurrence of
o reder it to the latter,? -

* % % This shell Hnﬁ

i

extraordinary sbuormality of osalu or

ventricosa Lotlo n the Harpeth and

10, Lenpeills ovata (Say). Southera :mwwmamw.r:
A ia WL.._ common species throw ¢ length of the Cumberluind, more
numerous in the upper portions and ﬁ

ove the fulls. Ay,
nd we mc;:,w afew in the vieinlty
oW z,:., falls ig

This species 15 one of the very few
Boeppic o :
of the later place and several exan
was zhundant and conunon at the
form, which iz relatively uncommen

ST ©

Le specimens of this abermn

H

uuz..w by {

atle




D . fenp-

S E - theiy

. wiormales; in holh

. : S sl desroes of im arfeet d develop-
o ¥

1

ol £

Lodies of verdri-
4 peeuliar motiling

or%ZSL i the other specie

[ $_..i - F

woouly pore alzdant, but also more
.rTw below Cumberland Fulls most of (h
Hor nearly al) pre smoky brown, pma

nidian Arcor Bar vwof.u mb@ few-raved individ uals ocenr
i

with numerous distinet

wenb frem the others aud can he told
biown, longer and hosvier than those of the other
eather low; ovitg takes nearly the same place i
€ mooa v: ihe upper ﬁ?ﬁwﬂw?
: ’ luferior to rentfrfessa as a butien shell,
Reck Castle River grusg could possibly
vothd furnish rather poor material. In the Cuniberland the

ferent, We f3¥8 1t &8 “one of the Yargest that are
it also attains g mueh greater size than Darmes’s
P may be periectly true for some e rivers, as shells vary greatly

7 ey

mzin river mbm found almest entirely in its upper portion.

clear streams ang o:md in lakes. Tt is more oogow mw.
razin wT..ﬁ.. T
n furm, not Bcnr erod

in furm,
- i iT
1z South

» and with a clear, v Zm nagcre,
Fork, and the maiy ,:28 depart

: ; gate sind sharp-poinied ﬁoioﬂ-
srebly eroded, m.b; more or fess stained or diseasad Egm

‘:).L
Yimrallunn,

!and Stones Rivershells with the ogmau
dinal feeth. Ip those iypleal =
2 polated mors or Lo qp srly, while in the
w3 and most of the others it pointed more or Tess poste-

vwere found, however.

oo

racters o this respoct we

QLB“.,E,E. Mucket
Lok in ihe 04

wwﬂm chiafly by ihe southern mucket,
b 3 from ihe typical jorm in vmﬁa
A2 0t earll oiher o impercep-
on beiween them, Ip the
ﬂ.,mv:!w orm:,

I than in
1mere uniform
wion mucket for
e the wilier forma
the winter, The

T:w.c?w in one of oar exa les
i

J.Mw: the excention of m::_:m

d ihe sourh-
izl between

oomcket,
,WQL caz by
the nacrs

W variety of
ty found in the

7 Qur ¢wn
izl glince.
congideribly

coriaindy

o), wﬁ. GLH adds:
studies and comparis
The differsnce is most
from 1he males, heing
They are well repres
itke a ;
says that this species
it helonzs to the wvenss
the mantle edge.’?

Lorbivelaty
ern in iis distrilution,
ing (il

Thisisa
in the trade,

o

seen in tho fomulk

ComIpromise Le

leveluped llap on-

nerally novth-
appronche

Conrad).

feund in the Cunberl

3 found in

aridd

Mﬁ.ﬂ. ZITEN Qw at

pPE. rare, wmf not Srnw S,. us in Qm main river,
Cagtle River a fow miles back fre 2 Cun
o“ ch owﬁ.‘.uou itin the Dz Sewh I L‘m @t
@ thin o have any ¢
oz, 33 min. aridl
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In e auiamn
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can Lo
ar

Dven

rog from

1o L: L mucket, A jew of wlie ext have b Eer,:wm
- which probably indicate the prusence of paragitic
Lowever, were noted.

; Yellow sand-shell
Sictributed chicfly through the central portion of the river,
zo percentage of any of tlie beds. This species thrives best
.I:Ev. water. It is generally confined to large streams. It
of the mussels, ?&.;wuﬁ; npx,wf to changes in enviropment
a by far the most valuable of 1he fresh-water mussels, the
1 for export and in the manufacture of knife handles.
rd the ionﬁag fnstening readily to most of the
a8 L.::TH s, bass, ete. On June 13 we found a
leeks Bar. Some ﬂwwmmm@m were caught, 2 Tub was pro-
,”&m. Hr@ E&mﬁmm fishes were then liberated into the Gum-
front of ank factory at Clarksville.

: 1), mwo:mﬂu sand-shell,
and and pot found in any of the tributaries. This species
in shallow waler with a rather Hvely current and muddy
s exist only in the very lowest periion of the Cumberland,
Ohio side slenghs nye more common and the spec ies is probably
«E,L nncre of most specimens secured s stained. This is a frst-
1 butions, but it would be unprofitable to plantia
> ,(_Awkw% of favorable locations for jts best development.

. Black sand-shell.

w4 ihe entire length of the river, but nowhere sbundant.
ded and A&Emm. nene are deep pink throughout,
T aud in the urabonal eavity.

om this mﬁmﬁmm are @%oﬁéo:m:% excellent buiton shells,
o obtained would be one of the most desirable species

i

cardinal tee

typical and were with some doubt identified as
o commercial importance.

torior

cand of

they

Talodh IERAE L P i RSN VIV RN

ca (Larnes)

=t all i the

s umberland; nde
cne specimen in the

th 27 mm.

,,Hnu_h:.mwwﬁ
otk of s River at Waters
i, widi 1 mm, Nacre

g {Leal.

25, Lom;

Rare; all in the Cumbor 10 gpecimens from vhe tibutaries. Those
found wers mb m.B.“, il In general it prefors gquict
streams with mouddy banks and burrows in the frm mud. It i also frequently found
in lakes

One of the smallest of our species; oo small for comm sercial use, and with a rich
purple nacre. In one specimen, a feruale found in Rearing River, the pecullar
glands of the mantle, swall white eylindrical objects on each slle, were pr struded

and were undergol

in sladiow sl rather swiit wals

ping spasmodic movements,

v

26. Lampsilis alata (Jay).  Puncake; pink hatehot U.Sw.

While not a rare species in the Cumberland, th s is not especially comwon. Ina
fow of the beds it is entirely abeent, and in many o:._,f one or two sheils were found.
It never excecded 4 pers {1l cateh of any of thie beds, and is usually les: than one.
1t is well distributed throughout the entire river. T4 prefurs rather deep watcr and
a soft, muddy bottom. The shell, on account ol its thinness and réd mucre, is of no
valge whatever, .

97. Law paidis geecilis (Darnes). :
m.wonsm.%S.E‘;mw:ora.., .,c.;

dantasts bea nilsance.  Ithasinuch

muers, but not so abun-
a, but i loss commoen,

We wsually obiained only 1 or 2 from cFﬂ e ohwells are miter badly worn at the
1

umbones. As this thin-shelled species ks ol no value w r..zm,;.ﬁ. Lut readily catches

{ in larze numbers whe

o
a

the mussel hooks, it proves fo be a nulaace when pres
clamming operations ure belng d on.

28, Lampsilis Levisgima {Lead. aper-shell.
Rare; only one specimen foumd in the Unoik
Tt scemed to he more common in e Harputh.
gractlis in general appesiinde, Dut has, among vihor diah fustures, a beauti-
fully polished epidermis.  Our o.,ra.:_t: Lor of peculinr rayvs, consisting
inis bt of o series of short, ww&w wrinkled

lils was at Mecks Spring Bar.
ly ressmbles L

s g

notai a different plgmentaiion of the vpld
lines.

. Lo

Tand.

o oi.« examples

wding in the auiumn

T !:prELL

Ger Frie, 1T A0S L Culia b aivie
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T wr, Itisa

cre ,i_r.wab the

He are sopcewhat eraded at

s retuse than the others, somewhat

dils resprat. Al have the epidermis somewhat paler
3 1ally the case with 0. circulus.

river from Durnside to Half Pone Bar.  This species
i much importaice to the button trade.  The larger
sur blanks .,%Mano and are excellent both as to material
e ndore secws o be unusually durable and retains iis firmness and

s Lave becutue cr&rw.

tribition and does not aitain large size in
characters it bears considerable resemblance
1. Q. ¢benia, it s really more closely
arge size it is an excellent buiton shell
to Ec‘wrﬁu&m. U:M tiie reduced size of the shell in the

wiig there are not favorable. We found gravid

ez i meakes a fair mmﬁsz:mm in Boé of _wm clammers’ ?mmm. It

the Cu d and i2 more common here than
.3@@.:.? -stzed, well preserved males,
e Undondids In the Cum f,f:m there is a
Bat ol the furmer being
miterm thickness, while these of the females are

etuetits of a falrly typical male (F5086)

1

o, and 21,1 mm, in 5:922. while those
th {T200u; are 55.8 mm. long, 45 mm, high,
in thie lower part of the river the nacre is somewhat
eiis are free from slain,  On account of its excellent
rickness, this is an excellent button shell, the males

and were in the he
ik be a very valuable s

Bl bl gradal i

: . : mm. long, picked up
. PO green markings ou the

38 Obligu

az the
or being
Wre weard

Perfect
tenldie, but
iv worn ab

is ohe of

PR,

thie Coamberland,  We found none
oily o ot two on cach bed exam-
wuier, sipce We never saw any erawl-
ATe rEC.L ,E B& apme have

ion to the

at u.: i any of 1 :e S;rm.p rios
ined. The specles seems to i
g arowd on the shallow bars,
& shaliow sulous running over the
postventral margin,

A very solld shell, but of Bidle o ¢, a3 it is rather brittle and has pink
tips. The few shells i t into the clumpiers’ piled are generally worked up,
however,

RIETC

o

¢ (Rafinesque),  Three-liorned warty-back.,

1
1 ez

shout its esiire extent.
it iz used toaconsiderable
g wne or two amall blanks,
the entire summer, |
the voung belng extruded in wh : «l masses 1o of these spawn masses
ﬁ,mwm. seen lying en the gravel at Tlalf Puie Dur June - iy u..:ea Are some-
what fuller anteri Lsua ainguishied after some
ut g0 beaulifully rmved as Eoud rﬁm the

Omne of the most common shells of the river, and |
Although a ratber small shelll b F
extent in the manuiacture of butions, each

he species has a long rI, odi

1

¥ than the mal

practice. The Cunberland specim
upper Mississippi.

o Cunat CH;

Al

own o Hall Poie Dar, Althoogh
Jis By 1o means

T:m:,w.

thisiza Bl s ud T:“_ﬂw PRELE
a rare shell, it {s pnever found in grsat ORR T Hasniing g roent iy Uma
The clammer rarelv gets over a hal A1 or dusen i : ; re is :E
with a soit suiiny lusier: the shape at of ]
would probably make s fair burten

species L nwm:hc v Synog
ywever;, has removed 1 to

AR,
gravid .A}mammcm we are inciined
Lanie c of :._ s shell (o that o

IS Bl U o

Ty

sl value.




SR L hARIES,

bla for the
. resembling
aver m,ﬂrm tip
. making it of no value.

cil, mor

he O :Ed:n&m:& ditfer
', wiih the hump on
s prsent the specles

i L ather. In young
off is fermed, 118 doubiful 1l dromas and caperatus could

m;rﬁwsmﬁu_
be distinguished.

From what has Leen said ¢
ceding species i ma dily

be readily
standpoint, is valueless.

43. Strophitus e

{Lea).

We lound only a m S Rx ﬂ«:&mi af t

ém ies. It has a frazile shell, which disin-

tegrates E:S

[

ur gnal] eollection would indi-
cate. ) O . eyviilg, Lue wighest ) ‘;Lﬁ at dlw.rnww Z.wm river was

it .‘.mcwgm mmnwmm in the

o ] R . .
ML.Q - soacevunt ol s thin, brittle
shell, varlable, w ; 1 Jw forms.  According to

wng Lea.

: =t Em:inpw with that of
»L..,.\uwn:. fie ssiiid b .mm..tw. wu The glo-
chidia are ratier large. mrmu..,ma.‘?uwmwm; in ou @Bﬁ.:,_ and il the entire oMSH.
gilis.  The species remains gravid through the winter. The Haynes Lake shells
contained several Jfac aplece.

1

45, Anodonta grandis (3ay).

This species was not E.m.cm i the E.M.: ﬂ.?.mw. M
the whole Cumberlzud
tributaries are fae <
muddy slos
were in {he
in mwm

clieral, conditions throughout |
i : development.  The ABJ.E
frand rocky, aud i uiborkind -l Is taching in the quiet,
pivie V:",Ev.,i wo found
i, Tenn., and several
e it Tuid apparently
» where it Lud thriven in the
.‘w number of shells, recently
= farge, heavy shells, unusaally

Nt 4

win being markedly

3, Ansdonta grandis was
50 were more shapely,
iudeed
~ ?:R% at the

1

]
<

L odiid

i1 00 L Crosw

to prefer pravel bars with a rather =

and rayed, and is very H_Ed,,: crackiug
adly eroded.

47. Tos ferussucinnus (Lea).
Bare; vily a few specimaens found. A thin, [t

mercial value.

10 oOm-

48, Pegius febula (Lea).

A rare species of which we found only two living and
Rock Casile River near Livingston, By, They are guite small, the
ing 22.7 mun. long, 15.5 mm. high, and 11 mm. i diameter. and the largest 31 mm.

cp condition tiese must
v oeroded,

dead specimens in the
salbest measur-

fong, 20 mm. high. and 14 mm. in dlameter. In their ped
he very attractive Htde shells, but our specinens are very Li

49. U C0: (Rafinesque). Flufed shell,
Qceasion M: in the upper Camberland from the fal

Island. Occurs typically in moderately small sir

absent from ihe lower siretches of the Cumberk

various ributiics. The Stones River shells were except

and bore a goodly number of dead or soft pearls.

T account of s yellow nacre and tendency 1o ora
manulacture of buttons,

Qoveral of our specimens have numerous deep wrink
the posterior hatf of the disk. One is unusually short
produced {orward, and has well-marked rays, while anctber Er(r:E ch u,”oz {rom
a mile below the falls is unusually elongate.

1
it of Gowoers
to be enlirely

use 1o 26

ally over

viorly aud

30. 8y ta e planain (Barnes).  White heelsplitter.
Rare; ounly two examples of this mdrz.ri were found in
The shells were small, thin, and badly swained. These
bar below Clarksville. Fragments of wE_mﬂ sLroug w:fru.
River. Thisspecies thrivesin s muddy :
especially favorable condidons it ﬁELccqm & fais
neable button material, but the Cumberl:

unmberiand,

Horpeih
Under

51, Afusmidonia minor Lea.

Confined to the uppoer viver and tribntaries.
speciesis found typleally in small streams, livi
thg Luniler o LT on
r,c:

1

cod ilal the

fvwe s

lise

vverloohed, Most of 1l

it u,.”m:.

15 mm. long, 28 mum. w
species lcuiv. reseints
~d species, but |

- and meﬂ..

les oL
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always too thin and fre gile

1A wargi-
Az we have
s sepa-
ol fruncata,

fo mesos of o
s are within th
il Nimpson’s name.

in

wida £R2ay). Spectacle case.

ciroi Tuows sland, where we first encountered it, as far down as Dover

Joo The shells sre fragile and break and crack easily, and disap-

ef dying. The species has no commercial value,

« Darnes. H.ﬁf.,mbmmﬁ spike.
s thils g wn;m is not especiallv abundant in the Cumberland.

of the river, at many stations anly
LS Were 6,59 and nowhere did it rise ahove 4 per cent of the

dabove the [alls it is about the only species found,
ieg, %25: and ¥avoy, Ky, it was abundanr, forming ahout

or mre of the entive mus

spaiation

i; and numerous dead shells recently
wers found aleig shore aid at the base of the water-willows.

serkoexamples were ull small dwarf shells wih a rather pale nacre.
awelianarked in r%mm: River, K¥., and other southern

¥ aud the water may
Immediately below the falls
iz :wo one of the main river.

£ of this species were Ha:wm mE.wﬂm the entire summer,

Lamarck, Elephant-ear.
sspecindiy in the upper part of the river. Ttisa species of
st fid it Inany of the tributaries nor above the falls. Tn
= hiell is o decided nuisance, H,oH.E.rE a large part of the
2 H It
"and clammers. on their prospecting cruises, note

ge of :?mmm b »mm “whites,”” from which to judge the value of a
f this species

2t makes the section of river from
ming. and the problem of mal king :E stretch a
much in the reduction of this species as in the

modification as one ascends the Cumberland.
of the shells are ? Sm.:ﬂ ﬁ.n
UBIFY over. s

nd ehy

+7of the &,.,E.

£ :.:.J.w

73 UPsiream these

amarck),

The shells are all badly
.,.Q.L show a 3&:%.
We have
and this may explain its
handsome shell but

sy Lo Be camman

uted. Al sur examplea
ed Quadrida subrotunda,
distinet, well defined,

wells, somiewhst resembl
But with the ?:Lc:f of a brighter vellyw
and breken up into blotches.

88. Blewra

o did not see

i Ec?& {Green). Rulthead.

examples of © ,w,,, species: i the nguzwﬁr:& w:: wp T common
encugh to be well w;,oj_ smang the In the upper Mis
“buliliead " or ::_S..T:c%, 1 ‘minudacture, ol it is ranked
85 2 rather Ho L e zhell on nee the .f.ﬁw_c..u fand It iz s0

hard svws. - The clammers
call it “olear »:E. are et anything out of it
A small mnu.ﬁw e Vﬂcu: ined at f;_:. Pone bar was of abeavtinl yellow color; the ulder
ones are brown, ‘,. .

”

siapla

i i In doubt. Tt scems lo stapd betwean
s o certain as to whepe f¢ i
cravid, and it with ::, gills partly filled.
waz found w gitls filled wi

m:x._._ b Lz itidia in all four

having
Logical

il Mm.ﬁxz grip.
Eeats pﬂ.‘,,sa iz,

e .ﬁc L:,:,
it boars ¢

ull

onir gi

gty ral
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typical plicate and wadi-
s 4 the shells are too heavy
surked feature abeut them, in addition o
oy ustally apertos point posteri-
Lo “round-lake,” and say lat in proper conditions
e few and gently Sssmo& Mr. Bryant
opinion that they are perplicata. We obiained
» bar.  Qur largest measures 119 mm, long, 56
. At Haif Pone bara particularly interesting and
were obtained. These are infiat ed and rotund,
with a greenish m?;mwm:, Though quite small, they
s.,.n.., fuok like old shells and uo beak sculpture i3
loag, 15 mm. high, and 10 mm. in diameter.
ing :Sm shell approaches undulata, while in
coshuro, the real o luta is found.
and heavy, but ﬂ.mm nacre 12 spotted and they form rather
rey could be obtained free from spots, they would havea

1
i

1t

PR EvS e
g [RSES ALY

o common in the West Fork of Stones River
found in the Esst Tork near Wa alterhill. The
rosn, well compressed, and entirely frec from erosion,
slpture very piainly. This consists of four or five
frst formied ones crescentic, the older ones gradually vanishing
one i o short, Jow tubercle. The cmmﬁ.:SE are deep and
crrowa., A noleworthy feature of these shells 1s the great
fr.in the margin. The shells are somewhal .‘ﬂoﬁom_ but

suld vield s fair amount of good button material.

so-ridge or blue-point,
Z ar

tisnotf

f:&&umfﬁ wi Twncm&mipum
criver., The first we saw wna at the Mill Springs bar.
anid heaviest sheli of the North American TUrnicnidz.
¢ aa immense as in the Wabash and
Our largest shell mensures 162.8 by 115 by 62,4
Gon. From ihe upnsually large number of
the species is exceptionally prolific in the Cum
Lir above Clarksville,
+ two or three badly.
C e b & havine the fnely waved broken sculprures,
.f over the entire disk and the
it they do closely resemble

P

e var

< ¢

o

und, and nething
-1z as host to the

RS EATE

v dyed, In tie Cumbers

guite sl aud the
sholls, bringing

&

can be biepeled out oF

fand the nacre becomes Liadly u_;:arm

washibuands ar

butb $2 te $5 per Wn W M. cu first
But few par

colored spots on the nacre. ‘TF

have wi cseears 1o he o fore

freohidr stadns, or those near {he surlan

sites were fuunl,

‘.:Eu Erm fre LSEJ
the center. The
cre, put are
i seraped

compused of u Dut Trornlike skin overiy i
away from the unsizined shell beneath.
same thing coversd by layers of nacre,
Many of our specimens are inleresiiing @
durine growih, of the post terfor adiducior T En&r fur border of which is
dimly defined, white st aight couver o dorsal and vewlral borders
of the scar fead up into the umbonal cavity. One of our specimens has a pinkish

« the path,

I T VU SR, N
Pl aReE ATUin h

nacre.
83. Quudrula cylin = d. Rablits-foot.

Qceasional abundant in the upper part of the river. On account. of itz narrow
cylindrical shape it is of little vaiue for butics; e pacre] TadrBbver, i {requently
disessed and stained. The Hesh is usts e yellow and the giils, when fled
with glochidia, markedly so, Some of cur examg ava well covered with smadl
tubercutes over the anterior M,on,:am of the disk, approad _::ﬁ re sulapocies sirigillate,

This is a rather agtive .%Q;.,..J the mest aetive of the c wdeiog, s elongute form,
in which it differs markedly from ite nearest relative,
Quadrulas in general, way w.o an adaptation to an active Life.

indéed from all

84 Quodrule melarerta {Rafinesque}. Monkey-fack.
This well-known button gpecies is fairly eomtion.
every station, clam ﬁLm or musse]l bad,  TE was net e FHI :
form more than a sprinking amang the shell piles, and Lt cuis rathos -

the button industry of the Cumberand. On account of s b
amwu,mnnmﬁjﬂmﬁo»mmﬁunz facturers, L woubd ot be wu

as there are plenty of better species.  We fvund one example ¢
the last of May.

&5, Quadrula tubeross (1. md
Tare and collected only in the upper viver. To ihe autum of 1910 M. Bowpple

™

e Duarnslle, ot Seils Bar, and at

owever, W
auadl figure in
Lidity it is
, however,
gravid en

sler ainf

obtained it at Sloans Shoals in the South Fork o
(loyds Landing

§6. Quadrula fragosa Conrad.
Thiz species iz sccusional, and i

e Tower Uum

1t does not appear
taken by,
of this

out by

t
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ile below Cun F?L;w Falls are almost

the [1alf Pone Dar spechmens most of the

d are as a rule rather undersized, and their
Jlradvanisge, =0 thal they are not as valuable as in

C :zci?:_m pigtoe.
proportions of the shell vary conslderably, some
snger han high.,  The older examples are gen-
H,..(_rwh..mcn_ The shells also vary somewhat as regards
(he voung sheils has the epidermis falnily rayed, the
shells have the epidermis wor&mﬁ and shining;
ctimes o pale suffused pink within the
t is pure white. This is regarded as a very
ce it lies intermuediate belwean wﬁ.‘ric@ and grani.
vavs be distinguished by Uhe color of ils nacre. It is
; : wsilosa, 2 c& there are peculiarities of epidermis,
siton ol o 1] shape of teeth that taken together help to separate them.
ean wiways od if in the flesh, as cooperiona always has an orange-
yellow flash. The ava which 611 the zills are bright yellow.
s 5& early in June. The developing ova were
2 sulphur-yvellow color.

FuUd O
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me:wﬁcwmm
jority of cases |

air Sulidl

Iy

- 1.- -
a found only Two exiwl
Lotne in the oud

LUThe L

Dr. Urtics

rulz and places it in Pleu-
rehatel wo P. m‘mowzu. We are rather favorably
h two genera need a thorough
i run into each other we WS,QE. at present to leave it where
snoty shells that it strongly resembles,

hash pigtoe.
‘Hn,.cw_e in the Fast Fork of Stones River at Walter-
very lude difference in general appesrance, except
pusierior : {5 poorly defined, and one of the medium-
more rounded, and has a lower posterior ridge. Large
malke 3 moderntely good button shell.

Pigloe.

i, 8 15 the proper name for the Quadrula frigona

regards it asa & ubspecies of Q. rubiginosa.

istion in this shell, we have never seen any trapsi-

s, It is rare in the Cumberland and the shells

inn. long, 43 mm. high, and 25.7 mm, in dizmeter,
ange, in which respect

fiarly siviate. The fesh i3

and the mantle con-
snt in this species.

g

ifr LU i

vhe U eking
s of the

It iz a rather MSLS

any other species. Th

May and the earlior Wmm ,?m.,,. . iuay be found
Sugust 9, four
1

20 lairer half of

.

during the entire summer. Of five ex d oy Beasloys

were gravid, ‘The portion of the sipls varics greatly in Emoweww

unt of ova b,z._mm.d and upon the age of
UE of the cuter gills are filled; in

examples; it may depend upuan ~
the mussel. In some of the musels e lover
other cases the entire outer gills and guite frequently all four giils, Cnnu&wcﬂﬁg
three wills, the two outer and oné ol ihe lnner, contain eggs or veung. There are
no well-marked sulci betwern the conglutinates, which are patlier thin and flag,
resembiing the seed of the green cucumber in ge eral appearance.  They are peculiar
in that, when viewed from the side, they present a Wavy appeanisce. HEU,, s far
as we know, is found only in the present species ansd onables o uish the
conglutinates even when found [ree Irom the animal. The wavy .,o i due
to little pits in the anierior and p erivr fuces. A conglutinate of this epecics was
found lving on the gravel bar in $h ter ot Half Pone Bar June 16; the species
was (herefore spavwning at that @uﬂm.

Dr. Ortmann has removed (i
Plewrobema.  All the exa
the outer gills only, Accor
seems hardiy advisable untl

.
te
How w

72 Guadrila coceinea mﬁcﬁwp&w.

What appears to be an wbli W a furm of G
in the Big Scuth Fork opy s Parkers Lake Biation.
upper Curnberland aoﬂb 43 .H.,w a3 Tear-coat Bar.  In the m
i confusion, and Grite can be said about

ri RCCUT

s ratlier froquently

cocur in the
n river these forms

pas; t,t::p

run iote others in inex

this species from the
Dr. Orimann is of »mm : nea is o ovarlely of 4. obligua.

In some of the northern Tivess R se oo fulily snd well-defined form,

73, Quadrula solidi (Lea)

Onlv oceasicnal, e ol
shells were not typieal and .
siesippi,  The spleus i very §
TUEY U mx.ﬁﬁmmw red.
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J ig

g e

-

The
in &we up tnu Mis-
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rs to be a ri
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iar spesis
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M. They
loides which
i rather

were ouly con-
ies, resembles
zch specimens
rresent o sort

i interming
iz, I
portion it i appurently pretty v

chruined

river, to which

T8, Guadrula subrafunda {Lea), ’ :
The young of this species huave a

Biart i

isnce o Quadrula ebena, the
witilied epidermis and vabmﬁ rays
3 few examples of these easily recognized

an _iu m.mﬁ,r

What

with the large
dnk of ne better
with the umbones
bl Twﬁ..:? These
ity of the
iy at Clarksville
st hilton species

thrpugh the length of the
river. ;
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] . the upper Cum-
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13 of colleect-
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v hand ora
through the
dev p.:D.J nent
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s> of an abund-
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convinees

SOl

2 res e .
Tippecanoe ul Belong, Ind., ouly strongly marked
like the Mississippi about Tairpoert, lows, cbwu. weblnuked o
In suel streams or pordons of streams as contain both species m.:_..ﬁ
ble, or so conncoted by intergrades that no clear tine of demareal

o

Lhitd

are

Jdraw:

omwr
A provislonally as granifere; ag we ascended the river some doubt

as to the specles began to appear, while in the upper wibularies the shells were prety

Thiznaturally Intraduces the guestion as to influene
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betwenn fu

between them. In the Cumberland, the first shells seen, in the lower po
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The thing

inflation, &
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