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INTRODUCTION

following is a report on the present knowledge of the
i fife of the Hightand Lake District of Wisconsin, This
of *he state Pog been practically unexplored as far as
group of animals s concerned,
work of Chadwick wag limited, including a few records
the Wisconsin drainage, near the town of Eagle River.
work of Winslow was Jargely limited to the vieinity of the
Vitae lakes, in the Tomahawk drainage. The records
sttt come principally from the vieinity of Sayner and in-
% some from Muskellunge Lake.
faker's work on Tomahawk Lake was largely descriptive, he-
“ & lairly complete account of one of the large lakes in the
«t. He described the habitats of all the species collected,
classified them on the basis of ecological succession., Strik-
f brought out in his report is the great diversity of eco-
sr;dltmm, W1th1n such a small area.

mm, since Lhe region is topographmaily young, so little re-
A from the effects of the last glacial era, and the streams

# Tl had time enough to cut back to drain all the lakes that
e e, A brief study of the drainage lines, together with
freal abundance of the lakes, of all sizes, will indicate the
fulness of the region. This region is one of the headwa-

T ol several drainage areas. It includes the headwaters of
anme u River (Chippewsa drainage), of the Tomahawk
%‘_e “cousin Rivers (Wisconsin drainage), of the Montreal
U, West Branch of the Ontonagon River, and the South
*g‘%%"&iz of the Presque Isle River (Lake Superior drainage),

{the Pine River (Lake Michigan dramage)
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Examination of the district was undertaken at the BUgrestion
of Prof. C. Juday, under whom the writer had the pleasure a0
working during the summers of 1929 and 1930. The work gp &
the Mollusca was done in whatever time was to spare from tis
quantitative work on the bottom fauna of these lakes.

In the preparation of the lists, records have been Second o
from the following sources: (1) Collections made during the
suminers of 1929 and 1930. (2) Previous collections, hithests
unyecorded, ineluding those from the Wis, Geol. & Nat, Hig
Survey (1928}, and some made by Dr. O. Park, near Sayper
during September 1927, (3) Previous records, included in 2 :
er’'s Monograph of Wisconsin Fresh Water Molluysca,

Acknowledgments are due the following people who haw
aided the work: Prof. Juday under whose supervigion the wos E
was done; Dr. Wm, J. Clench for determination of the Physi-
dae; Dr. Victor Sterki for determination of the Sphaeriidae;
Dr. Bryant Walker fur determination of the Ancylidae; {0 B
ward Schneberger, Mrs, J. P. E. Morrison, and others whs
assistance in the field has been invaluable.

The lakes in the region examined for Molluses show & wis
range in degree of softness, with a corresponding rangs
acidity. The amount of fixed carbon dioxide present in the oue
water of the lakes varies from 1.0 to 30.5 parts per millies
The pH range is from 5.1 to 8.5, In the softest lakes the est
cium content of the water is as fow as 0.1 part per million.

It would seem at first sight that molluses would be unable
exist in such soft waters as is indicated by a fixed carbon ¢
oxide content of from 1.0 to 5.0 parts per million. However
careful search has shown their presence in even the softest asd
most acid of the lakes. There are two general types of the o5
tremely soft lakes: (1) the type with elear water and usualiy s
sandy or rocky gravel margin, more or less deveid of plants
(2} the type with highly cclored water, surrounded usually &
part by bog.

Two of the characteristic forms of molluses found in the soff
clear lakes are Pisidium and Compeloma. It is a puzzle ss &
how Pisidinm can dvaw enough substance for a shell (thin,
be sure) fron. water with a pH of 6.0 and a fixed earbon dioxid
content of 1.0 part per million. The snail Campelome i}m%ﬁ
a much larger and thicker shell under the same conditions.”
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L akes of the soft, bog-surrounded type, there is usually a
;,";m more dissolved carbonate (3.0-5.0 p.pan.), with a pH of
0 6.1, Here are to be found in certain lakes, some of the
Lwest and finest specimens of Pisidium (sp. undeser.), nearly
‘ ng the dimensions of the largest found in the state. Are
amall bivalves able to hoard encugh of the shell building

T,

---.:-ii:‘rﬁm {rom the water, or is there a better supply in the
Lirijenlar place in the bottom they inhabit?

wome of the family Valvatidae are found at a pH lower than

-+ and in waler softer than that containing 8 parts per mil-

ol fixed carbon dioxide.

The Campelomas, the only representatives of the family Vi-

camridae in the region are able to withstand the more extreme

Lnditions of a pH of 5.7 or b.8 and a fixed CO, content of 1.0}

wavt per million. The range of the two species is almost iden-
ceal, showing both of them to be equally generalized in their
saliitats,

Among the Amnicolidae, only two species are widespread,
il of these only one is found at any greaf range below neu-

ity The commonest specles (Amnicola limose porafa) 18

“and in situations ranging from pH 5.7 to 8.8, and from 1 to
s mrts per million of fixed CO,; all the other species are found
sve pil 8.8 and 8 parts per million of fixed CO,.

Among the gill-breathing snails, only three specieg are able

woroferate the conditions of the exfremely soft waiers of the

war lake type. There iz a probabitity that the data used for
ise snails may be in error in certain cases. It is only reason-
to supnpose that Campeloma, where found in ahundance in

U (glaelal till) elay bottom of an extremely soft water lake,

= yeiling s necessary supply of carbonates from the clay bot-

= direetly, and not from the open water of the lake. In the

of Ammnicole, an extra source of shell-building materials
st be gought in the plant food.

Among the Lymnaeidae, three forms are especially tolerant
“Tacld water (pH fo 6.0), while the majority of the species
we found enly in water having an aikaline veaction (pH 7.4
B0y, Specialization of habitat seems fo be rather well
narked in this group, as indicated by the attendant chemiical
dila. The genus Lymmnaeq is restricted to waters of pi 7.2 or
more, and a fixed carbon dioxide content of 15 or more paris

e
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per million. " In the genus Stagnicola, we
of southern Wisconsin (8. palustris elod
the northern lakes and ponds by 8,
These two last named specie
lakes than is palustris clodes. On the other hand, the species
of the emarginaty group seem to be confined to lakes of pH
to 8. In the penus Fossaric, the common specics obrusse i
found from pH 5.9 to 8.3, while the supposed ancestral form
. 6. decampi is found under much more vestricted conditions,

find the common formg

chiefly in waters having & H-ion concentration of pH 7.5, This

immediately raises the guestion as to which is the anceatrai
form, and which the speciad form found under
conditions attendant upon recently formed glacial lakes,

Examination of the family as a whole shows that only Stag-
wicole and Fossarig
conditions while Lymnaea, Acella, Pseudosuceines, and By
limnaea are vestricted to greater or less degree, Must not the
four iast-named geners be congidered as more hi shiy speciglized
or “senescent” groups as compared with Stegnicoln and Fos
sarie?

Examination of the several described varieties of Helisoma
antrose brings out some interesting conclugions, The thine
shelled form, H. ¢. uRLCarinaty, seems to he restricted to ihe
softer, more acid waters of the region, while H. a.
has a noticeably thicker shell, i not found in
(bH below 7.0). On the other hand, th
a. gntrosa and H, a. cahni, sre found
{(pH 6.0 to 203,

The range of the varioties of H. trivoleis and M, egmpurnliala
show simply that the varieties are more restricted in habitat
than is the {ypical form of ench species: for example, H. &

sayt, which
lakes that are acid
e two other varieties, i,
under variable conditionz

es) largely replaced iy -
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produce gpecific varieties in g fow cases. Also, it would seets
that the variation in chemical nature of the hahitat may be the .
stimulus for production of non-specific variation in form of -
the animal or of the shell it huilds,
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Among the small Planorbids, the forms of the Genus Gyrau-
“as, when regarded in the subgeneric groups, show a tendency
avard serial arrangement of the different forms across the
different conditions of the lakes. In the subgenus Gyraulus

cnsne stricto listed from more acid to more alkaline limits of

range are: G. deflectus, G. d. obliguus, . hirsutus. Of these
shree specles, that found in the more acid conditions is most
carinate, and the one found under most alkaline conditions is
e least carinate on the periphery of the whorl, In the sub-
cenus Torquis, a much more marked series is indicated, consisi-
g of 1 G. circumstriatus, (. parvus, G. arcticus.

Inn spite of the paucity of records in the Ancylidae, one dif-
ference is indicated.  Ferrissia parallele is the only species in
regicn found in newtral or acid waters, The other three
species are bunched (with one rvecord each) at about pil 7.6.
Parallela is to be Tound from pH 6.0 to the most alkaline of the
inkes examined for mollusks (pH 8.4).

gl

Two species of Physa show up in a wide range of conditions.
These two are large, thin-shelled, and apparently annuan in
these lake habitats. P, sayii ranges as far ag pH 5.7 on the
acid side, while . laphami is found down to pH 6.4. P. gyrina.
which is more common In southern Wisconsin than in these
orthern lakes, is not in acid waters in the lakes. Likewise,
the four other forinsg recorded were restricted to alltaline waior

(pH 7.6-8.0).

All the species of the nioninae in the recion are rmérmte*
w streams of slightly alkaline reaction (pH 7.0-8.0). The low-
or limit of fixed carbon dioxide observed was 12.07 parts per
million.  The only one of the forms of this subfamily found in
lakes in Vilag Co., is recorded from a lake in the same range of
acidity and hardness of water.

In the subfamily Ancdontinae, ull except species of Anodonta
are similarly restricted in the chemical native of the habifat.
Uurmestwsheﬂed of the genus, among the species to be found
i northern Wisconsin, Anodonta mavginaia is found in MANY
of these northern lakes, in water varying from pH 6.0 to 8.4
end in fixed earbon dioxide content from 2.6 to 30.5 parts per
million. Under the extremely soft and acid water conditions,
the shell developed by this form is so thin, that it may be twist-
et {when fresh and still wet} through shout 20 degrees, with-
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out even eracking. It is impossible to twist the thicker shelis
developed when the animals have grown under slightly alkalipe
conditions.

ALl of the species of the subfamily Lampsilinge, like the ma.
Jority of species of the fresh water mussels, are Yimited o
slightly alkaline waters. Detailed examination of the range of
the two species of Lampsilis shows that the lake and the siream
variety of each have approximately the same limits. The de.
velopment of the lake form is not due to differences of H-ion
concentration or of the amount of fixed carbon dioxide present,
ag far as the writer’s studies are concerned.

In the Sphaeriidae, some striking differences of chemical na.
ture of the habitat are seen. In general the distribution of spe-
cies of the “Finger-nail” and “Pill” Clams shows the condition
expected of a diversified group, some widespread, some inter.
mediate, and some species confined to narrow Hmits of Hien
concentration and of amount of fixed carbon dioxide present in
the water.

On examination of the groups within the family, or within
genera, we get more precise information. For example: Pisidi-
um surpasses the other two genera in tolerance for acidity and
ability to thrive in the softest waters. It is found in water
with pli 5.7 and a fixed carbon dioxide content of 1.5 parts ror
million., Musculinm, which has a proportionately thinner sheil,
is found only as low as pH 5.9 «nd with a fixed carbon diexide
content of 2.6 parts per million. Sphaerium, as a unit, is found
in habitats approximately neutral, or alkaline in reaction {plt
6.8-8.4) and with a fixed carbon dioxide content of 6.3 or more
parts per miflion. But there iz one straggler. S. occidentole is
restricted to the acid side of the scale, having been taken in the
region only from temporary ponds, with pH 5.8-5.9 and a fixed
carbon dioxide content of 5.5 to 7.5 parts per million. Is this
physiological difference not marked enough to indicate that S.
ocetdentale may be less closely related to the other Sphaeria
than usually regarded? Another good example of physislogicsl
isolation of species is seen in the group of Pisidium rotunds-
tum. In this groun P, ferrugineum and P. vesiculare are hoth -
found between pH 7.2 and 82 and a fixed carbon dioxide eon:
tent between 11 and 22.5 parts per million. In direct contrast,
F. rolundatum is found between pH 5.8 and 6.2 and from’
fixed carbon dioxide content of 2.0 to 9.0 parts per million. -
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o lakes that are intermediate in hardness (10.0-20.0 p.pan.
}gn-%)f)n dioxide, and a pH of 7.0-7.6) harbor the greatest
' As wounld be expected, the hardest lakes
ained contain the greatest ahundance of individuals.

i@:mam conditions are chemically rather uvnifors in the dis-

ot paralleling the intermediate lakes in character (Fig. 127}.

mieal factors are thus not a limiting factor for molluses in

o areams.  Geographic distribution and gize and flow of the
creams do seem to be important.

The number of species of TTnionids in the small headwater

areams of the Lake Superior and Green Bay (Lake Michigan)

. ainages is about one-half that found in similar streams, un-
wr comparable conditions, in the headwaters of the Flamheas,

. mahawk, and Wisconsin drainages.

bk

The Wisconsin River, examined at various places from its

urce to a point in northern Oneida County, shows remarkably
wo]l the variation and increase of the molluscan fauns in ¢o-

sdination with the increage in size of the stream, as noted by
sdums, Ortmann, Grier, and Baker.

113 this northern lake region, where some gireams ave ponded
v mile affer mile, with swampy or bog margins, und others
s rapid, with sand or gravel beds, the mollugean fauna of the
irenms shows a corresponding difference.  For example,
ehaerinm folluxr and S. rhombeideum are found in the swampy
wareing of ponded streams, while 5, stamineum and S, emargi-
wfim are characteristic of streams with a good current over
sy hottom,

In all, some ninety-six lakes and thirty-eight stream focalities
e heen examined, included in Vilas County and the adjuin-
ar portions of Iron, Price, Oneida, and Forest Counties. A
wial of one hundred twenty-nine formsg of mollusean life are
here recorded from the area. These are distribufed as follows

1 the major groups:

Gill-breathing univalves ... 11

Lung-breathing univalves - e Y
Unionidee {bivalves} - cvooc e 26
Sphaeriidae {(bivalves) oo ... 41

129

Ot o
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Three forms are added to those known to oce
namely: Pseudosuecineq, columella chalybeq {Gould), Plsidiyy,
Fallax septentrionale Sterki, Pisidium punclafum Sterki,

The system of classification followed in this report js that

Baker's Monograph. For further references, the reader
ferred to that publication,

ur in the State,

uof
I8 re

SYSTEMATIC CATALOGUE OF SPECIES

In the following list the name of each

species or variety
followed by a record of the |

ocalities where it ig known tg g
cur, listed according to drainage areas. Except where the e
thority for the record is otherwige stated, the records are thow
of the 1928.1930 collections of the Wisconsin Geclogical apd
Natural History Survey.

The area ineclnded in this brief report has not been ev
haustively explored: there are

entire digtrict] Any additions
fully received by the author,

&

and corrections will he grate. ¢

Class GASTROPODA.

subelass STREPTONEURA Spanged,
Order CTENOBRANCHIATA Schweigger.
Suborder Pravyrops Lamarek,
Superfamity TAENIGLOgSA Bouvier,
Family Varvaripag Gray.,

Genus Volvaty Miiller,
Valvate tricarinata {Sayh.

pH-------’.’aIG-S.S'?; fixed carbeon dio-xi(iea:-‘-LLS.H}»:’%O.éiﬁ

Iake Buperior Dirainage:  Palmer fake,

Filambeay Drainage: Allequash Ie; Lake Laura; Muann L.; Bilver
1n; Trout L.; White Sand L.; Wildeat Lake.

Tomahawlk Drainage: K.awzrugﬂesaga Lo Little Arbor Vitae Take
{Winslow, Bakery.

Wisconsin Drainage: Pilum b Rarorback L.y Star Lake.
Valvate sincerg mybander] Nail

PH=7.6: fixed carbon disxige=22 5 Bpm {Fig. 2.
Tomahawk Drrainage: Litils Arbor Vitae Fake { Winslow, Haker).
Valvata iewisii (Curriery.

pH S

ppm. (Fig, 1}

T.887.7; fixed earbon dioxide == 10.65.22 1 popm (Fig 2.3

. F
about a thousand Takes in {he

O
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- {Fig. 2.3.

Lake (Winslow, Baker).

-22.1 ppan (Fig. 3.).
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< oo Superior Drainage: Palmer Take.

;,.i:ubafau Drainage: Papoose L.; Trout L.; Upper Gresham Iu;
whitefish f..; White Sand Lake,
wahawk Drainage: Brandy Lake,

Aoweonsin Drainage:  Plum Lake,

Family VIVIPARIDAE (Gray) Gill,
Spbfamily 110PLACINAR {Gill) Baker.

Genus Campeloma Rafinesgue.

cadoma decisum {Say).

ke Supevier Dreainage:  Seuth Branch, Presgue Isle River, at
Winegar.

i;reenn Bay Drainage: Butfernui Lake,

Piambenn Drainage: Big L.; Diamond L.; Fishtrap F.; Helen L.;
High L.; Inlet of Trout L.; Litile Long [.; Manitowish River, at
Boulder Junetion and 4 mi scuthwest; Mann L. Outlet; Marion
.; Rest L.y South Fork, Flambeau River, at Fifield; Trout L.;
Trout River, at Trout L.; Turtle River, below Lake of the Falls;
White bang Lake inlet.

Tumahawk Drainage: Little Star Lake.

Wisconsin Drainage: Gilmore Creek and Wiseonsin River, north-
anst of Lalte Tomahawk (Baker}; Deerskin River, 6§ mi. south of
Phelps: Pinley 1. Plum L.; Wisconsin Biver, at Lac Vieux Des-
ert, at Otter Rapids, 5 mi west of Eagle River, and at Rainbow
Hupids, southeast of Lake Tomahawk,

sipelome milesit (Lea).,

pll =5.86-8.0; fixed carbon dioxide=1.1-24.73 p.po. {Fig 0y,
Lake Buperior Drainage: Amna Lo; Carlin L.; Palmer f; Katinka
L.y Presque Isle Lake. :

Flambean Drainage: Rig Muskeliunge and White Sond Lakes (Cshn,
Baker); Lower Gresham Lake {Juday, Baker); Rig Muskeilunge
Lo; Boulder L.; Crooked L.; lke Walton L.; Tnlet of White Sand
Lo; Irving L. Outlet; L. Constance; Little White Birch 1op Lost
Canoe L.y Mary L.; Trout L.; Turtle River, at Winchester; White-
fish L.; White Sand Lake.

smahawk Drainage: Tomahawk Lake (Baker); Brandy L.; Jfohn-

son Loy Bkunk Lo Tomahawk River, 4 ml west of Minocqua; Wehe
er Lake,

Wiseonsin Drainage: Plum Lake {Cahn, Baker); Crescent L.: Phum

L.; Razorback L.; Star L.; Sterrett L.; Wisconsin River, & mi. he-
low Lae Vieux Desert.
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Family AMNICOLIDAR {Tryon) Gill.
Subfamily AMNICOLINAE GilL

Genus Amnicola Gould and Haldeman,
Amnicola limosa (Say).

pH=7.95; fixed carbon dioxide==380.56
Flambeau Drainage: Wildeat Lake,

Awmnicola limosa porata (Sav).
pH=0.68-8.37; fixed carbon dioxide==1,2-30.
Lake Superior Drainage: Harri

Palmer L.; Presque isle I
Winegar.

Flambeau Drainage: Allequash L.; Big Lake Outlet; Big Musie
lange L.; Boulder L.; Catfish L.; Clear Crooked Ln; Dead Pike £
Diamond L.; Fishtrap L.; Harvey L.; Helen L.; High L.; lke w
ten L. Inlet of White Sand L.; Inlet of Trout £ L. Leavwra; Lite
Crooked L.; Little White Bireh L.; Lest Canee Lo Mann L. Maps
Lake Qutlet: Nebish E.; Nixon Lake Outlet; Paposse Ly P
tridge I.; Trout L.; Whitefish L.; White Send 1.; Whitney 1.
Wildeat L.; Wolf Lake.

Tomahawk Drainage: Little Arbor Vitae
Tomahawk Lake {Baker); |
L.; Kawaguesaga Take.

Wisconsin Drainage; Bragoenier L.; Creseent L.; Pluw L.: Razor
back L.; Star L.; Wisconsin River, ag Rainbow Hapids, southess
of Lake Tomahawlk,

Amnicole imose parva {Lea)
pH=7.464; fized carben dioxide==12.87 p.p.m, (Fig. 8},
Flambean Drainage: Trout Take,
Amnicola fustrica decepta Baker.
pH=6.55.8.27; fived carbon dloxides=8.2.20 56 Py {(Fig, 83,
Lake Superior Drrainage: Ontonagon River, Mich, 3 wi north o
Tenderfoot 1L.: Palmer L.; Presque Isle Lake.
Flambean Prainage: Higr Muskellunge .. Boulder L.; High 1.
Lake Lawra; Little Crovicod Loj Little Rice L., Little White Rird
L.; Mann L.; Trout L.; Upper Gresham Loy Whitefish L., Whit
Sand L.; Whitney L.; Wildeat i.; Wolf Lake.
Tomahawk Drainage:  Little Arbor Vitae Lake {Winslow, Raker)
Wisconsin Drainage: Plum Lake (Cahn, Baker) | Creseent L.; Plom
L.; Btar Lake.
Amnicole walleri Pilshbry.
PH=T16-7.64; fixed earbon dioxider
Flambeaxy Drainape

ppm. (Fig, 6),

56 ppm. (Fip, 7).
8 L.; Montreal River, at Pige L.
-; Houth Branch, Presque Isle Ri

ver, g

Hikel

Lake (Winslow, Haker)
Hlue L.; Brandy L.y Carroll L.; Clere

=B16-22.5 ppom. (Fig. 10).

Big Muskellunge Lake {Cahn, Baker}; Fid
trap L.; Trout River, at Trout Lake,

Tomahawlk Dhvainage: Little Arbor Vitae Lake (Winslow, Bakerd,
Wisconsin Urainage: Hazorback Lake,
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{Tryon) Gin.
AR GiIH,

and Haldeman,

pprn (Fig. @),

2-30.56 p.p.m, {Fig, 7y
i Montreal River, at Pin
Zranch, Presgue g

Big Lake Outlet; Big Muzi.
sar Orooked L.; Dead pj.
¢ Helen L. High L.; 1w

¢ of Trout Loy L. Laora- FITER
o5t Canoe L., Mann I’ .\é:n=
ke Gutlet; Papoose L:; J-’.;;‘A
White Sand L,; Whitney

i.

itae Fake (Winslow, Raly,
Brandy 1.; Casroll Loy €

veseent Loy Plum L Razey.

a2t Rainbow Rapids, souy

MEH
L (Fig, 83,

+30.56 pop.m. (g, 93,
River, Mich., 2 mi. novtl 0
Isle Lake.

i L.y Boulder L.o; High 1.
: Riee L.; Little White Hiver
wm L.: Whitefish L.; Wi
3 Lake,

ae Lake (Winslow, Baker:
» Baker); Crescent ©.: plan

225 papom. (Fig. 0y,
Lake {Cahn, Baker)

; Fishe

o Lake {Winglow, Baker).

¢ Hivey L.
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subfamily LITHOGLYPHINAE Figher,

Genus Somatogyrus Gill,

coentagyrus tryont Pilsbry and Baker.
=74y fixed carbon dloxide==18.0 p.p.m. {IMig. 113.
Wisconsin Drainage: Wisconsin River, at Otler Rapids, & mi. west
of Bagle River, and at Rainbow Rapids, southesst of Lake Toma-
hawi.

mubclass EUTHYNEURA Spengel.

Order PuLMonNaTa Cuvier,

Suborder BASOMMATOPHORA A. Schmidt,
Superfamily LIMNOPHILA,

Family LYMNAEIDA®R (Broderip) Baker.

Genus Lymnaes Lamarck,

Lymnaed stagnoelis Jugularis Say.
pH=T7.6-8.16; fixed carbon dioxide=15.8-23.0 p.p.. (Fig. 12).
Flambeaun Drainage: Inlel stream, Trout Lake; Gutlet of Big Lake,
Tomahawk Drainage: Tomahawk Lake {Baker}); Brandy L.: Car-
rall L..; Johnson Lake.
Wiseonsin Drainage: Plum Lake: Plum Creek,

Lymugee stagnaelis illlange ¥, €, Baker.

pil=1.2-8.02; fixed carbon dioxide==14.9-30.5¢ ppam, (Fig 18).

Lake Superior Dhainage: Ontonagon River, Mich., 3 mi. north of
Tenderfoot Lake,

Flambean Drainage: Big L.; Fishtrap L.; High L.; Trout £y Treut
River at Tyout Lake: Wildeat Lake.

Tomahawk Dramage: Tomahawk Lake { Baker),

Wisconsin Drainage: Star Lake.

Lymnaca stagnelis sanctomarice Waltker.
pH=7.235-8.0; fixed carbon dioxide—16,45-24.73 ppam. (Fig. 14).
Lake Buperior Drainage: Presque Iske Lake.
Green Bay Drainage: Butternut Lake.
Tomahawk Drainage: Little Arbor Vitae Lake (Tuday, Winslow,
Baker); Ponds and Stream at State Fish Hatchery, Woadrud?,

wenus Stagnicola (Leach) Jeffvevs,

Stagwicole palustris elodes (Say),
PH=7.4; fixed carbon dicxide=121.0 ppm. (Fig, 15).
Lake Superior Drainage: Pond near South Branch, Presque Isie
River, at Winegar.
Flambeau Drainage: Stream at Fish Batchery, Woodruff.
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Stagnicola exilis {Lea).
pPH=b.9-7.74; fixed carbon dioxide =7.5-22.56 p.p.m. (Fig. 16,
Flambean Drainage: Fishtrap L.; Forest Ponds, 10 mi, northess:

af Boulder Junction; High In; Turtle River, below Lake of {he
Falls,

Tomahawk Drainage: Little Star Lake,
Stegnicola lanceata {Gould).
pH=6.95-7.7; fixed carbon dioxida— B-22.56 ppm. (Fig. 173.

Lake Superior Drainage: Armour Lake.
Flambean Drainage: High Lake,
Tomahawk Drainage: Temuhawk Lake (Baker); Little Rice River,
Wiseonsin Drainage: Plum Laske (Cahz, Baker).
Stegnicole emarginata (Say).
pH=7.8-8.0; fixed carben dioxide==14.8-74,78 ppam {Fig. 18).
Lake Superior Drainage: Presque Isle Lake,
Flambeau Drainage: Best Lake.
Tomahawk Drainage: Kawaguesaga Lake.
Wisconsin Drainage: Plum Lake (Cahn, Baker); Plum Creek ang
Lake.
Stagnieole, emarginate vilasensis ¥ O Baker.
pH=7.21; fixed carhon dioxide==9.59 p.p.m. (Fig. 19).
Flambeat Drainage: Big Muskellunge Lake {Cahn, Raker),
Sognicola emargingta wisconsinensis . C. Baker,
pH=7.21; fixed carbon diovide = 16.7-20.5 ppaa. (Fig, 203,

Tomahawk Drainage: Little Arbor Vitae Lake (Winglow, Baker),
Tomahawk Lake {Baker),

Stagnicola cotascopium (Say).

pH==7.64; fixed carbon diexides=18.87 pop.m, (Fig, 22,
Flambean Drainage: Trout Lake,

Genus Acelle Haldeman.

Acella haldemani (“Tiegh. " inney)y.
pH=7.26-7.7; fived carbon dicxide
Lake Superior Drainage:  Harris Lake,

Flambeau Drainage: Fisbivap Lake; Channel hetweon Fishtrap and
High Lakes: High Lake.

TO-ZIEE popom. (Fig. 22,

Genus Pseudosucceinea Baler.
Pseudesuceinen columello {Ravy.
pH=618-7.6; fixed carben dioxide=:2 75-16.7 P (Fig, 20,
Lake Superior Drainage: Anns Lake,
Flambeau Drainage: Channel between Fishtrap and High Lakes.
Fomahawl Drainage: Tomahawk Lake {Bakery; Clear Lake.
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22,56 ppom. (Pig 10 : ;'.(f( qwcmm mlwnella cha.’ybea (Gould).
“orest Ponds, 16 mi, Borthes . -

rile River, helow Laje of H.imbeau Dramage. Catfish L.; Ilshtrap L. Heien Lake.

Genus Bulimneea Haldeman.

- Dl imnace megasoma {Say).

22,58 ppm. (Fig, 17). pH==6.5-8.37; fixed carbon dioxide=9.3-26.75 p.p.am. (Fig. 25).

Lake Superior Drainage: Pond near South Branch, Presque Isle
River, at Winegar,

‘@ (Baker): Little Rice iy Flambean Drainage: Duck L.; Fishtrap L.; Channei between Fish-
hn, Baker), trap and High Lakes; High L.; Little Rice l.; Mann I. Outlet:
Pike L. inlet; Trout L.; Turi}e River, bolow Lake of the Ialls;
White Sand Lake.

H4R3 ppm. (Fig iR),

Tomahawk Drainage: Tomahawk Lake (Baker).
e Lake, Wisconsin Drainage: Plom Lake (Cahn, Baker); Slough along Wis-~
el consin River, northeast of Lake Tomahawk {(Baker),
SEHEE,

b, Baker); Plum Oreck o ; Genus Fosseric Westerlund,

* Paker warie modicella, {(Say).
- baker. pH=7.0; fixed carbon dioxide==13.0 ppam. (Fig. 26).

b.m. €Fig; 193, - Wisconsin Drainage: Wisconsin River, northeast of Lake Toma-
+ Lake (Cahn, Baker). hawk (Baker).

o

A

i, Bakery.
5 p.pam. {Fig. 20},
cae Lake {Winslow, Bakers

Fassrerie obrussa (Say).
pH = 5.86-8.37; fixed carbon dm‘(l le=:=1.26-25.78 popam. (Fig. 27).
Flambeay Drainage: " the Walton L. Litile Rice Lo; Mann L. Oute
let; Pond along Mann L. {}ué‘e.t‘ Trout Lake
Tomehawk Drainage: Toemahawk Lake !Buke
Wisconsin Drainage: Found Lake €Cahn, Boker): Star Lale
Fassaria obrusse decampt { Btrenyy,
p.I‘::'f’ 42-7.7; fixed carbon dioxides10.65-1%.87 v (Fig, 28).
aman, "lambean Drama;:c“ Upper Gresham Lake {Juday, Bakery; Little
White Birch L.: Trovt L.; WhiteBsh Lake,
Wisconsin Drama,fe.v Pham Lake,

Fosseria exigun (Lea).

_ pH==7.7-8.37; Bxed carbon diovides=1: 3.0-2878 popom (Fig 29,
hannel between Fishtrap and Lake Supericr Drainage: Monireal River, at Pine Lake
Flambean Dhrainage: Mann Lake

'1

vium, {(Fig, 213,

~22.56 p.pm. (Pig. 22).

3

Baker, P ‘
Family Praworpinan H. & A, Adams
. . ' enus Helisoma Swainson,
167 popan, (Fig. 29, Genus Hel w Swainson

Helisoma antrosa (Conrad)
3-8.02; fixed carbon dioxides=2.88-30.68 gopan. { Fig. 803,

superior Dirainage: Monireal Biver, at Pine Lake; Palmer L.:
Presoue E,,.ia, Lake,

ishirap and High Lakes.
{Baker); Clear lake.
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Green Bay Drainage: Butternut Lake.
Flambegu Drainage: Big L.; Big Mnskellunze I.; Roul
Helen L.; High Lo; L. George; Lost Canoe L.: M
4 mi. southwest of Ro

Trout L.; Trout River, at Trout L.; Whitefis
Tomahawk Drainage:
1 mi. southwest of Hazelhurst; Willow River Flowage,
southwest of Hazelhurst,
Wisconsin Drainage:
Phelps; Plam L.;
at Hainbow Rapid

Brandy 1.; Little Star L.; Skank L.;

Crescent L., Deerskin River, ¢ mj
8t Germaine River; Star L.; Wisconsin i
8, goutheast of Luke Tomahawk,
Helisoma antrosq unicaringta (Hal

pH:G.O5~7.85; fixed carbon dioxide=~1.1-18.88 ppa (Fig. 31,

Green Bay Drainage: Kentuck Lake.

Flambean Deainage: Big
tween Fishtrap and Hig
Sand . Inlet.

Tomahawk Druainage: Tomahawk Luke (Baker) ; Littie Rice River:
Pond near State Fizh Hatchery Ponds, at Woodruff; Weber Lake.
Wisconsin Drainage: Razorback L., Star Lake.
Helizoma anfrose sayt . O, Baker,
PH=T7.15-8.37; figeq carbon dioxide==9,G9-25.75 ppr {Fig, 323,
Flambeay Drainsge; Big Muskellunge L.; Nixon Lake {Cahn, Bak
er}; Fishtrap Ly Mann L.; Outlet of Mann L.; White Sand Lake,
Tomuhawk D rainage:  Litfla Arbor Vitae Lake (Winshsm Bakery.
Tomahawk Lake {Baker).
Wisconsin Drainage:

deman).

Muskellonge L. Fishtrap L., Channel be.

b Lakes; Mary L.; Nixon L, Outlet; White

Plum 1.; Found Lake (Cahn, Bakery.
Helisoma antrosa cakni F. C. Buaker
pH=6,13-8.0; fived sarbon dinvide=2.75.94,
Lake Superior Drainage: Annsz L.:
Flambeau Drainage: T

73 ppom. {(Fig. 233,
Armour L.y Presgue fale 1)

P,
Muoskelunge Take {Bakery: Stiver Lake.

Helisoma trivolviy Sayy.,
PH=6.6-5.37; fixed carbon dinxide==7.5.20 54 ppam (Fig 84y,
Lake SBuperior Drainage:  Biaek Ouk Loy Palmer Lake
Flambeay Drainage: Allequash L.: Duek 1e; Fishtrap Eo; High

L.; Enlet of Tropt Lo; Inlet of White Sand L. Irving 1. Dutlet;
Little Rice 1.; M

amn Lo; Outief of Mann L; Qutlet of Nixen L.
Pike L.; Trout Lo Trout Ri

tiver, at Trout L.y Turtle River, helow
Lake of the Falls; White Sand Loy Wildeat Lake.
Tomahawk Drainage: Tomahawk Lake {Baker) ; Witlew River Flow-
age, 14 wi. southwest of Hazelhuvst,
Wisconsin Drainage:  (regeont
Phelps: Plum Ie; Bice Cre

fe; Deerskin River, 6 mi. south of
ek, nesr Plum Lake,
Helisoma trivolvis pilsbryi (¥, O, Baker).

PH=7.2-8.27; fixed carbon dioxides=13.2.25 75 p.pan. (Fig 35).

der 1.,
anitowish Rivey,
ulder Junction; Outlet of Big L.; Rost I

b Ly Wildeat Eake,
; Strean;
14 i

. South of
ey,
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askellunge Lo Bouwlder
anoe L.y Manitowish i
Dutlet of gig T.; Rest
Vhitefish L.; Wildcat Lake
2 Star Lo; Skunk Loy Strege
Hlow River Flowage, 11 o,

arskin River, & mi gomnh
vy Star L.y Wisconsin v
e Tomahawlk,

TTIAT )} .
SR.36 popom, (Fig. 310

T, Fishtrap L.; Channel”
ry L.; Nixen L. Outlet; Whe

e {Baker); Little Rice Riv
ds, at Woodraff; Weber Luk
Star Lake.

1.55-25.75 popom. (Figo 32
¢ T..; Mixon Lake {Cahn,
of Mann L.; White Sand
Vitne Lake (Winslow, Dale s

< Lake (Cahn, Baker).

v5-24,7% poom. (Fig, 33}
Aymour L.y Presque Isle Lo
we Lake (Baker); Bilver b

5.30.56 p.pam. (Fig. 84}

& L.; Palmer Lake.

; Duek Li; Fishtrap L.; H: i
Lite Sand L.; Irving L. Ol
¥ Mapn L.; Outlet of Nixon i
£ Trout L.; Turtle River, AR
. Wildeat Lake,

ke (Baker); Willow River Flow-
rst.

Teerskin River, 6 ol south of
r Plum Lake.

daker}.
18,3-25.75 p.pom. (Fig asy.
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ke Buperior Drainage: Ontonagon River, Mich, 3 mi north of
enderfoot Lake.
Flambeny Drainage:

Trumahawk Drainage:

foulder L.; Fishtrap Log Tigh L.; Mann Lake.
Tomahawk Lake {Baker): Brandy Lake.

el trivoluis awinslowi (F. C. Baker).
fixed carbon dioxide-=22.5-22.6 p.p.m. {Fig. 36)-
Manitowish River (Winslow, Baker).

Rig and Listle Arbor Vitae Lakes (Winglow,

17627655

Flambeat Drainage:

Tomahawk Dyainage:
Baker}).

1L ?}seud-otv"iwl?)is {(F.C. Baker).

93 fixed carbon dioxide==10.8 p.p.m. (Fig. 37)-

Take Laura.

Hdimon
niis
Flambean Drainage!

PRI campunulati {Say).

pH =, 6-8.161 fixed carben dioxides

[ ake Superior Drainage: Palmer Lake.

iiregn Bay Dyainage: Butternut L. Centuck Lake.

Flambeat Dralnage: Allequash 1.; Big i.; Big

Boulder Lo Fishtrap L.; High I.; Papoose L.
feh L.; Wildeat L.; Wolf Lake

Tomahawlk Drainage: Rrandy I

guesaga Lo Little Star L. Willow B
west of Hazelhurst.

sisin bDrainage’ {yvescent

T

Muskellunge T
Trout L.y White-

Carrell L.; Johnson L.; Eawa-
jver Flowage, 14 . south-

L.; Plum L. Razorhack L.; Star

Wi
Take,
S fpcniel AT

pil=0.6-T.85 fged earbon dioxides
(Omionagon River, Wich., 3 mi.

ke miner {Dunker).
~9.50-18.87 p.p.m, (Fig. 35},
north of

Lake Superior Dyainage:
Tanderfoot Lake. :

Flambean Drainage: Rig Muskellunge Ya; Catfish Log inlet of White
Yapnd L.; Cutlet of Nixen L.t Tyout Taake.

4 ,sconsin Drainage: Phum i.; Star Lake

late ferrissit (F. . Taker).

Hitisoma canppaiil
(Fig. 40},

pHa=T.005; fixed carbon dioxide =189 ppan
Viambeau Drainage: fsiand Lake,
i lsoma companulata WASCONSIRENSIS {Winstow) .
pH=26.96-8.87; fixed carben dioxides=T.5-20.Th p.p.u (Wig. 413.
Lake Superior Drainage: Armour L. Harris Leg Prasgue lsle Lake
Pambesu Drainage: Big Muskellunge Lo; Hixon 7,.: White Hand
Fake (Cahn, Baker): Allecrvash L..: gnge bas High L.
Lost Capoe L.; Mann Lej Turile Riv . Tuoke of the Falls;
White Sand Lake.
Tomahawk Drainage: Pig
Tomahawk L. Madeiine U
Little Arbor Vitae Lake (Cahn, Haie
Wisconsin Drainage: PFound Lo Flum
Germaine Lakes (Winslow,

¢ Witae . e Arbor Vitae Lo

: wWoadyuf { Winatow, Baker):
-y - Tomahawk Lake {Baker).
Lake ({ahn, Baker}; =t
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Genus Planorbula Haldeman,
Plenorbuly armigera (Say).
PH=6.6-7.6; fixed carben dioxide=7.5.16.7 ppam. (Fig, 423,
Tomahawl Drainage: Tomahawlk Iake and swamp ponds in ¥icinity
(Baker) ; Willow River Flowage, 14 mi. southwest of Hazelhurs,
Wiscongin Drainage: Ponds in swamnp along Wisconsin River, 4
northeast of Tomahawk Lake (Bakerj.

Genus Menetus H, & A. Adams.

Menetus exacuous ( HBay).
pH=7.0-7.64; fixed carbon diowide=9,3.92.5 p-pan (Fig, 433,
Lake Superior Drainage: Palmer Lake.
Flambeau Drainage: Fishtrap L.y Little Rice 1.; Manitowish River,
4 mi southwest of Boulder Junction: Pong along cutlet of Mups
In; Trout Lake,
Tomahawk Prainage:  Iittle Arber Vitae Talke { Winslow, Balkery.
Wiscongin Draimage:  Cregcont Lake
Menetus exacuons megas (Dally.
PH=T.1-837; tixed carbon dioxides=§ 5g-25 75 ppam. (Fig. 44},
Flambeay Drainage: Wi Muskellunge Lake {Cabn, Baker), Big
Muskellunge L.; Mann T.; Outlet of Nizon L.; Trout Lake
Tomahawk Drainage Kawaguesaga Take.

Genus Gyrauins Charpentier,
Gyravius hivsyius (Gould).
PH==T. 1705 fxed carbon diexide=95.20.56 ppam. (Fig. 48).
Flambeau Drainage: Foulder L. Little White Birch I.; Nelgon I;
Partridge 1L.; Trout L.; Wildeat Lale,
Tomahawl Drainage; Litile Avbor Viitae Lake (Winslow, Bakery:
Tomahawk Lake {Hakery,
Wisconsin Drainage:  Feand L.y Plum fake {Cahn, Baker}; Phim
Lo; Star Lake.
Gyravius deflectus {Say).
PH=6.2-887; fixed carben dioxide==2 1-30 54 e (Fig, 463,
Lake Superior Drainage:  Armour Lake,
Flambeny Drainage: Alequash Loy Dead Pike L.; Fishtrap L.; High
L.; Inlet of Trout Lo CGutlet of Mann L.; Pond along Mann L.
Crutlet: Whitefigh L.; Wildeat Lake,
Tomahawk Threinage: Clear L.; Little Rice River; Willow River
Flowage, 14 wmi, southwest of Hazelhurst,
Wizeonsin Brainage: Brageonier Lake,

Gyraulus deflectus obliguus {Delayy,

PH=6,4-837; fived carbon dioxides 8.30-30.56 pp.m, {Fig. 47).
Lake Superior Drainage: Montreal River, at Pine L. Palmer L
Prosgue Tsle Lake,
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aldeman,

enheau Drainage: Fishtrap L.; Inlet of Trout Lake; Mann L.;
¢ Le: Trout L.; Whitefish L.; White Sand L.; Wolf Lake.
% Drainage: Little Arbor Vitae Lake {Winslow, Baker) ;
Carrofl L.; Johnson L.; Pond near State Fish Hatch-

Papens
Temahaw
frandy T

6.7 ppam {(Fig. 42y,
»and swamp ponds in Vicini

'mil_ southwest of HWazelhur | ot Woodruf?

along Wisconsin River ' ery, 4 : )

ry. & Wisconsin River, 4 v wicconsin Drainage: Plum Lake (Cakn, Baker); Shore pools, Wis-
consin River, 4 mi. northeast of Tomahawk Lake (Baker); Crescent

AL Adame, 1..: Razorhack Lake.

s parvius (Say).
o1 e 7.0-8.16; fiwed earbon dioxide ==8.168-30.56 p.p.m. (Fig. 48}).

:HQZ‘I’ A 2 24 o i i - . - .
o > ppam {Fig. 43). Lake Superior Dramage: Montreal River, at Pine L.; Ontonagon
o Rice Lo: Manitowich o River, Mich, 3 mi, north of Tenderfoot L.; Pond, near South
. .1)(\;11 d alon MHE;}@S}}. Rieer - Branch, Presque Isle River, Winegar; Presque fele Lake.
' i along oatiet of Mane “lambean Drainage: Big Muskellunge Lake (Cahn, Baker); Big
— yuskellunge Loy Beulder L. Inlet of Trout 1.2 Lake Laura; Little
itae Lalk 5 ’ e L -,

¢ Lake (Winslow, Baker, Rice L.: Little White Birch L.; Outlet of Big L.; Outlet of Nixon

I..: 8ilver L.; Trout L.; Upper Gresham L.; Whitefish L.; White
Sand L.; Wildeat Lalke.
5. Tomahawk Drainage: Tomahawk Lake and kettle hole ponds in vi-

#2578 popam. (Fig. 44).
@ Lake (Cabn. Baker): 1. cinity (Baker); Carroll L.; Stream, 10 mi scuthwest of Hazel-

" Nixon L.; Trout Lake. hurst.
ke, Wisconsin Drainage: Plum Lake {Cahn, Baker); Razorback Lake.

Carandus eireumstrictus (Teyon).
oH2:5.9-7.7; fixed carbon dloxides=2.8-18.87 p.p.m. (Fig. 48).
Flambeaw Drainage: Forest Ponds, 10 mi. northeast of Boulder
Junction; Trout L.; Whitefish Lake.

srpentier.

3050 popom. (Fig, 45).

fe White Biveh L.; Nelson L. Temahawlk Drainage: Clear Lake.
B, Wisconsin Drainage: FPlum Lake.
itae Lake (Winslow, Baker;: Sarnulns daretieus (“Beek” Méller).
) " : =887 fized carbon dioxide=02575 p.pm. (Fig. 50).
1 Lake (Cahr aker) © Phun r ' . ‘
ke (Cahn, Baker); Phos . Flambean Drainage: Mann Laka.

Family ANCYLIDAE Menke,

36,58 . 3 460 . —- .
;keOG p-pam. (Fig. 46}, Subfamily FRRRISSUNAE Walker.
ad Pike L.; Fishtrap L.; High Genus Ferrissio Walker,

inn L. Pond along Mann i i ¥
Ferrissta parellele {(Haldeman),

le Rice River; Willow River pHz £.97: fiwed earbon diowide=275-25.70 ppam. {Fig. Biy.
wrst. Lake Superfor Diralnage: Ontonagon River, Mich., 3 mi. north of
Tenderfoot 1.: FPalmer Lake.
Flambeau Trrainoge: Boulder Yoy Fishirap L.; High L. Mary L4
" Mud L.; {utlet of Mann L.; Turtle River, below Lake of the Falla
{‘“5()'55 p.pan. (Fig. 47}, Tomshawk Drainage:  Tomahawk Lake, and kettle hole pounds in
iver, at Pine L.; Palmer L : the vieinity {Baker): Stream, 10 mi. southwest of Hazelhurst,

Wisconsin Drainage: Deerskin River, 6 mi south of Phelps; Flom
L.; Rarorback Lake.
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Ferrissia farda ( Sy, PR
pH==7.53; fixed carhon dioxide==20, 1 bpan (Fig, 52},
Tomahawk D rainage ; Tomahawyk River, 4 mj. west of

Ferriggiy fusea (O, B,

Adims),
pH::’Y.SS; fixed carhan dioxide==15
Flambeayn Drainage.

2 popom, (Fig. 5yy,

White Sang Lake,

Ferrissin levr felamdy { Waller).
pH=y 6,

fixed carbon dioxide-=9

i
25 pom, {Fig. k3. it
Tomahawl Brainage. Little Arboy View Lake {(Winsbo Bal pli
Wila
Famijy Payupap Dl
{renus Fhyay iy iparnand, f

[N
Plysa lnphami {Balkery, 5o
pH 6 AR A2 feng carbon dioxide: BRI popm ( Fig W e
Lake Superiop Peninage Armcyr 1. Harrs 1. m, e : n

at Pine L Ontonagon River, Mich, 2 mi, north of I
Presgue Tae Lake.

Flambeay ]Jruirm;,'e: Rip L., B urh T
Lake,
Tomahawk Brainage
Hatehery ponds, at Woodrufr,
Wisconsin D.i's:i:mpe: Crescent, |, .
Rapids, southenst of Lake Tomah.
Fhysq sayil Tapn
p'f?':-tifi,i'iélw’;'.flilg
Lakee

oy Lost Dane Loy Wit

Cloar L.; Tiitie Btar To: Pord nes

Fotaie

st Raing

Wisconsin R,

Al

fixed carhon 4
Fuperior Drradnag .
Flamitway T

fosida: ;0

Filney Bake
Biyr Mudkelopen L
ar Ballapd Loy Rig w
i o Ly

Siana
nH
Pl

E ier
s &

rains

CEY Alcguach
Orystal 1, Tlesnd 3
Inlind 1. Eittle Loy Manito
Boslacy Turction, Muarion Lop Silvny

Tamabywy Dreicanes Little -

Catfisg 1
Eos Har

¥y

Disvopnd 1.

Foliihwest of

.“eajw}"r; Tomakawl Lake (1 {::'
Wisconn o Plum Lage b
Hiosouth ol
Fhayne obyi. Wi
PH =761 Vi
i

i
Wy
! -
hwesi ne 3
Biver, 4

Seoavar Pligy Lake




M (Fig, 523,

41l west nf 3t

iy 5y

v {Fig. 547,

Lake ('V*?im:iow, [EFTET.

i3 popom. (Fig. 553,
farris L., Montreat e,
iLonorth of Tendey)

Lost Canoe [ :

"L Pond near State ¢

mmsing River, gt

P Fig. 567

Nixon Lake (Cahn, 122
kellunge L.; Carfisk
Fishtrap T.: Hape
fver, 4 mi. southwe

Lake {Cahn, Wip.
¥ Ly Johnson Lake.
tker); Deerskin River

o Btar Lake,

(Fig. 573,

- northwest of Winetss

popam, (Fig, 38).
e,

vest of Hazelhurst,
River, 4 mi. northeax

near Plum Lake.

Arts, wned Loy

sorrison-—Mellusea of Northeastern Wisconsin, LYt

sqrine clliptica Lea,
;: '1',.;;; fixcd carbon dioxide=18.87 p.opm (Fig. 59).
eau Drainage: Trout Lake,
wiegra Haldeman.
posu fived carbon dioxide=24.73 ppm. {Pig §0).
sne superfor Drainage:  South Branch, Presque Isle River, at Wine-

adchiganensta Clench.
i1 025 fixed carbon dioxide==23.0 p.pom. (Fig. 813,
smbean Drainage:  Gutlet of Bigp Lake.

Genus Aplere Fleming.

s hyprorvuan (1LY,
=+ vhemical data.
weeeonsin Drainage:  Pools in swamp along Wiscongin River, 4 mi.
nertheast of Tomahawk Lake (Baker),

Clags PELECYPODA Goldfuss.

Ovder PRIONODESMACEA Dall.

Superfamily WNarapaces Menke.

Family UNIONIDAE {d'Orbigny} Ortmann.

Subfamily UNIONINAE (Swainson) Ortmann.
Genus Fusconaic Simpson.

wonir flava (Rafinesque).

SR T-8.020 fixed carbon diowidess12.67-28.0 popam. (Pig, 623,
“amhean Drafnage:  Inlet of White Sand L.y Manitowish River, at
Runlder Junction, and 4 mi southwest; Outlet of Big L.: South
Fork, Flambeau River, at Fifield, and 2 mi. east; Turtle L.; Turtle
iver, below Lake of the Falls.

sshawk Drainage:  Tomahawk River, 4 mi, west of Minocqua.
reonsin Dralnage:  Clear Water Lake (Chadwick, Baker); St
Germaine River; Wisconsin River, at Lac Vieuy Desert, and § mi.
aElaw,

Genus Amblemea Rafinesque.

st costate Rafinesque.

#Ha7.1.79; fixed carbon dioxide=18.07-12.57 oo, f B33,

Mambean Drainage: Manitowish River, 2t Beulder Junetion: Trout
River, at Trout L.; Turtle River, ai Winchester, and below Lalke
of the Falls,

Wisconsin Drainage: Clesy Water Lake {Chudwick, Huker): Wis-
consin River, 4 mi, northeast of Temuhawhk Lake (Bakery; Wig-
eonsin River, § mi, below Lue Vieux Begert, and at Otter Raypids,
b mi west of Eagle River.
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Genus Pleurobema (Rafinesque) Agassiz,
Pleurobema coccineum ( Conrad).
PH=T.15-7.63; fixed carbon dioxide=—12

2.07-20.1 p.p.e, (Fig. 64},
Flambeau Drainage: Manitowish River,

at Boulder Junetion; Turss
River, at Winchester

Tomahawl Deainage:
Wisconsin Drainage:
ert,

Tomahawk River, 4 m

i west of Mineequa,
Wisconsin River, §

mi. below Lae Vieux it

Genus Elliptio Rafinesque,
Elliptio dilatatus {Rafinesque).
PH=73-75; fixed carhon dioxide=13.3.14.0 p.p.o.

Flambeau Drainage:

Manitowish River,
Wisconsin Drainage: Wisconsin River, 5
ert,

Liliptio dilatatus delicatus (
PH=7.1.8.02; fixed carbon dioxides 12.07-23.0 pp.m, (Fig. 66},
Flambean Brainage: Manilowish River, 4 mi. southwest of Boulder

Junction; Outlet of Big I..; Soufh Fork, Flambeny River, at Fifieid,

and 2 mi, east i Turtle River, at Winchester, and below Lake or
the Falls,

Tomahawk Drainape:

(Fig. ¢5).
at Boulder Junction,
mi. below Lagc Vieuy Tig,.

Simpson).

Temahawk River, 4

Blliptio dilatatug sterkii Grier.
pH==7.15; fixed carbon dioxide==12,67
Flambeany Braimage: Turtle Lake,

mi, west of Minoegua.

pp.m. {Fig. 67},

Subfamily ANODONTINAT Orimann,

Genug Lasmigong Rafinesque.

Lasmigong compresse (Leay,
pH==71-8.02: fixed carbon dioxide =
Lake Superior Pramage:  Montre
River, Mich., 2 mi north
Esle River, at Winegar,
Flambeau Drainage: Inlet of White Sand 1.
mi southwest of Boulder June
Flambean River, at Fifield ;
Turtie River, at Winchester.
Tormahawk Dralnage: Tomahswic River, 4 mi,
Wikconsin Prainage Gilmiore Oreck

Lae Vienx Degert

» aud b mi below,
Lasmigons costota, (Rafimesque).

PH=TI-R14, fxed carhon dioxide:=12 97.23 5 DL
Flambean Drainsge: Tnlet of Trout L.;

Outlet of Bip 1.; Manitowish Riv

2072473 ppoam. (Fig. 68
#i River, at Pine | I

Ontonagon
of Tenderfoot L} Scuth Brape

b, Presque

: Manitowish River, 4
tion; Gutist of Big L.; South Fark,
Troui River, at Tropt Lo; Turtle L.

west of Minocqua.
{Bsker}; Wisconsin Hiver, at

(Fig. 643,
Inlet of White Sand L
or, af Houlder Junetion, and 4

i

A
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caquey Apassiz,

S07-20.1 popon, (Fig, 54
'y ab Bouldey Junetion; 7

T 4 o, west of Minaeos.
R ‘ STPHEY
Yoo mb below Lac Viege

inesque,

-14.0 p.p.m. {Fig. 65).
er; at Bouldey Junetion
b mi below Lae Vieuy Iy

FREE

3o
47-25.0 pop.an. {I'ig. 68y,
1y 4 mi southwest of 1
rk, Flambean River, at F
‘inchester, and below la

NS

T, 4 mi, west of Minoequs.

Jrm. (Fig 873,

# Crimann,

simesque,

72478 popom. (Fig. 68).
wver, at Pine L.; Ontonsgon
ot Ty South Branch, Presqus

and T.; Manifowish River, i
atlet of Big L.; South Foel
ver, at Trout L.; Turfie L.

Ty 4 il west of Minoogua.
Baker); Wisconsin River, &

7.253.0 p.pm. (Fig, 69},
«; Inlet of White Sand L
at Boulder Junction, and ¢
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)

w Lake of the Falls,

nein Drainage: Gilmo

River,

gone complanata (Bay

uthwest: South Fork, Flambeau River, at Fifield, and 2 mi.
- Trout River, at Trout L.; Turtle River, at Winchester, and

jm.‘ihﬂ\\’k Drainage: Tomahawk River, 4 mi. west of Minocqua.

re Creek (Baker): Little St. Germaine

Plum Creek; St Germaine River; Wisconsin River, § mi.
w Lae Vieux Desert, and at Otter Rapids, & mi. west of Eagle

nesd.

oIE=7.3-8.14; fixed carbon dioxide==134-16.85 ppm, (Fig. 70}.

Wiseonsin Drainage: Little

gt. Germaine River; Plum L.; Bf. Ger-

maine River: Wiseconsin River, at Lac Vieux Desert, b mi. below
Car Viewx Desert, and at Otfer Rapids, 5 mi. west of Eagle River,

Genus Anodonie Lamarck.

Coesdonte grandis pland Lea.
pH = 6.9-8.37; fixed carbon dioxide=9%3-25.75 p.p.a. (Fig. 71}.

Lake Saperior Drainage: KMontreal River, at Pine I.; South Branch,

Pregque Isle River, at Winegar.

Plambeau Drainage: Inlet
Gand L. Little Rice L.

and outlet of Big L.; Inlet of White
Manitowish River, at Boulder Juunction;

ttlet of Irving Y.y Outlet of Mann L.; Outlet of Tamarac L
Trout River, at Trout Lake; Turtle River, at Winchester, and be-

low Lake of the Falls.

Tomahawk Drainage: Stream at State Fish Hatchery, near Wood-

rudl.

south of Phelps; Plum Cr

Szconsin Drainage: Gilmore Creck (Baker): Deershin River, € mi,

ecl; St Germaine Hiver: Wiseonsin Riv-

«r, at Lae Viewx Desert, 5 mi. below Lac Vieux Desert, and at O-

ter Rapids, 5 mi, west of

Sandente grandis footiona

3,7-8,02: fixed earbon
f.ake Superior Drainage:
Fambeau Drainage:

Fagle River,

Lea,

dioxide—8.2-30.56 ppm (Flg. 72).
Presque Isle Lake,

Adelaide L.; Big L.; Fishtrap L.; Little Long

L.; Lost Cance I.; Trout L.; Turtle L.; Whitefizh L.; Wildeat

Lake.
Tomahawk Drainage:
son Lo; Little Star Lake.
Wisconsin Drainage:
Sredonta kenndcottél Lea.
pH==7.85-8,0; fixed carbon
Lake Superior Drainage:
Flambean Drainage:

Anodonta marginate Say.

Tomahawk Lake (Baker); Brandy E.; John-

Found Lake (Cahn, Baker):; Plum Lake,

dicxide=15.46-24.78 ppon, {Fig. T1),
Palmer L:; Preague Izle Lo

High L.; Silver L.; Trout Lake.

pH=26.08-8.37; fixed carbon dioxide=2.6-80.58 pp.m. {(Fig, T4},

Lake Superior Drainage:

Anna Lo; Avmour L.; Horsehead E.; Mon-
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treal River, at Pipe L.; Ontonagon River, 3 mj, nerth of Tende,
foot L.; Presque Isle Lake, :

Green Bay Drainage: Butternut L., Kentuck Lake,

Flambeay Drainage: Adelaide L.; Allequash L.; Big Mt}skeihg%k
L.; Big L, OCutlet; Bip In: Cranberry L.: Favil L.; Fx’shtmp L:
High L.; Inlet of Trout L.; Inlet of White Sand L.; Irving §, Ous,
let; 1. Constance; 1., George; I, ELaura; Little Long L., 14
Rice L.; Little White Rireh L.; Lost Canoe L.; Manitowig ijﬁ
at Boulder Junction, and 4 mi. southwest; Mann Loy Marigy L:
Cutlet of Manp L.; Outlet of Nixon Ln; Outlet of Tuamarge L.
Silver L.; Trout L.; Trout River, at Trout L.; Turtle Lo} Tu
River, at Winchester; Wildeat Lake.

Tomahawk Drainage: Tomahawk Lake {Baker}; Brandy Loy Cleg,
L.; Johnsen L.; Stream at Btate Fish Hatekery, neay Woodrg
Wizcongin Drainage: (ilmore Creek (Baker): Crescent Li Desr
skin River, 6 mi, south of Phelps; Little St Germaine River; ply,
L., Bt Germaine River; Razorback L.; Star L, Wisconsip Rives,
at Lac Vienx Pesert, ‘

Genusg Utlerbaclio ¥, €. Baker,

Utterbaclia imbecillis {8a V.
PH=7.1; fixed carbon dioxide=17.2 B-D.Fa. (Fig. 76).
Flambeay BDrainage: Ipjet of White Sand L.; Manitowich River, s
Boulder Junction: Turtle River, below Lake of the Falls,

Genus Anodontoides Slmpgon.

Anodontoides Ferussacianns (Leay,

PH=7.0; figeqd carbon dioxide 9.y v (Fig 763,
Flambeay Drainage. Little Rice Fake,
Anodontoides Feruseacianys subeylindracens (Lea).
pH= 6.9-8.87; fixed carhon diuxid&"»*".10.6543055%} B {(Fig 775
Lake Superior Dieainage - Mantreal Liver, at Pine Liske,
Flambesu Drainage: Fishirap I, High L.; fnlet of White Sand
L.: Yrving 1. Gutiet Manitowiak River, 4 mj, southwest of Roplder
Junction: Mann L.y Silver L.y Trout River, at Traut L.; Turti
River, at Winchester; Whitefizh L.; Wildeat Lake,
Tomahawk Derinage Brandy I.; Tomahawlk River, 4 mi west of
Mincegua,
Wisconsin Dirainnge Deerskin River, 6 mi south of Phelps; Plum
L. Wisconsin Hiver, at Lac Viens Desert, and & mi, below.
Anodontoides birgei ¥, ¢, Bakey,
PH =BGy fixeg carbon dogides=24.72 ppa {(Fig, 78y,
Lake Superier Dyainage: South Braneh, Presgue Isle River, st
Winegar,
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(Fig. 753,

neeus (Lea),
30,56 ppm. ¢ Fig.
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Genus Alesmidonta Say.

codonte morginate varigbilis ¥, O, Baker,

i TI-814; fixed carbon dioxide=13.3-20.1 p.p.m. {(Fig. 79),

bean Drainage: Manitowish River, 4 mi, southwest of Boulder

ationy South Fork, Flambean River, at Fifield, and 2 mi, east,

wk Dirainage: Tomahawl River, 4 mi. west of Minocgua.

& sensin Drainage: Little St. Germaine River; Wisconsin River,
4 Utter Rapids, 5 mi west of Eagle River,

Genus Strophitus Rafinesque.

iins rugosus pavonius (Lea).

T1-8.14; fixed carbon diowide—=12.07-23.0 p.pae (g, 803,
ey Drainage:  Big L. Outlet; Inlet of Trous Lake; Inlet of
White Band L.; Manitowish River, 4 mi, southwest of Boulder
aanction; Seuth Fork, Flambeau River, at Fifield; Trout RBiver, at
Frout L.; Turtle River, at Winchester, and Below Laks of the
Falls,

Canahawk Drainage:  Tomahawlk River, 4 mi, west of Minoequa.
Cecansin Drainage:  Gilmore Creek ('Baker}; Little St. Germaine
itiver; Plum Creel: St Germaine River; Wisconsin River, at Lac
Vieny Dasert.

subfamily LAMPSILINAG Ovtmann,

Gzenus Aclinonaias Fischer & Crosae,
wiing carinata {Barnes).

H

AL T0-8.14; fived carbon dioxide—12.07-258.6¢ p.p.m. (Iig. 81},

zan Drainage:  Tnlet of Trout L.y Outlet of Big L.; Houth
Fork, Flambean River, at Fifield; Turtle River, at Winchester, and

iwlow Lake of the Falls.

shawk Drainage: Pomahawk River, 4 ml, west of Minoeegna,

Sieeomsin Drainage:  Clear Water Lake Creek {Chadwick, Baker);

Lilmore Creek, and Wisconsin River, 4 mi. northeast of Tomahawk
Lake (Bakery; Little St Germaine River; Bt. Germaine River;
Wisconsin River, at Lac Vieux Desert, 5 mi. below Lae Vieux Des-
art. wt Otter Rapids, § mi woest of Eagle River, and at Rainbow
Rapids, southeast of Lake Tomahawh,

Genus Ligumia Swaingon,

mi. south of Phelps: 11 S ?‘E?Gfa, {LamaFCk)n
rt, and 5 mi, below. A= 18y Axed carhon dioxide=s12.67 ppm. {Fig 82),
Mlambeay Drainage: Turtle Lake,

e veeta latissima {Rafmesquey,

PH=71-8.14; fived earhon dioxide="{%.07-20.1 p.1.m. {Fig. 833,

Flambean Drainage: Manitowish River, at Roulder Junction, and 4
mi southwest; South Fork, Flambeau River, at Fifield, and ¢ mi.

L (Fig. 78).
i Presque Isle River,
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east; Turtle River, at Winchester, and below Lake of the Fais

Tomahawlk Drainage: Tomahawlk River, 4 mi. west of anoaqu&

Wigconsin Drainage: Wisconsin River, 4 mi. northeast of Fows.
hawk Lake (Baker); Little 8t Germaine River; Wiscongin Rivey,
at Otter Rapids, & mi. west of Eagle River.

Genus Lampesilis lafinesque.
Lampsiis siliquoideq {Barnes),

pH=6.9.8.14; fixed carbon dioxide=-9.3-24. 73 p.pan. {Fig. 84),

Take Superior Dirainage; Ontonagon River, Mich., 3 mi. north of
Tenderfoot I.; South Branch, Presque Isle River, at Winegar,

FMambesn Drainage: Inlet ang Outlet of Big L.; Inlet of Trout Lo
Little Rice T.; Manitowish River, at Roulder Junetion, aud 4
southwest; Outlet of Tamarae L.; Scuth Fork, Flambeany River, |
at Fifield, and 2 mi. east ; Trout River, at Trout L. Turtle Rivey,
at Winchester, and below Lake of the Falis.

Tomahawk 0 ainage:  Stream at State Fish Hatchery, near Wood-
ruff,

Wisconsin Drainage:  leap Water Creek (Chadwick, Bakery; Gi.
mare Creek, and Wisconsin River, 4 mi. northeast of Tomahawt
fake (Baker); Deerskin River, ¢ mi. south of Phelps; Little &
Germaine River; St Germaine River: Wisconsin fiver, at La

Vieux Desert, 5 mi. below Lae Vieux Diesert, at Otter Bapids, 5 mi
west of Eagle River, and st Rainbew Rapids, southeast of Lake
Tomahawk,

Lampgitis siliquoides rosaer (DeKay).

PH=E.90-8.87; fived carbon diovide=7 5.590.56 p-pm. {(Fig, 85},

Lake Superioy Drainage:  Avmounr L. ; Horsehead 1.; Presque Isk
Lake,

Flambeau Drainage: Allequash 1, Big L.; Boulder L.; Fishtrap L.
High L.; Mann in; Trout L. Turtle L.y Whitefish L.; White Sapd
Loy Wildeat Take,

Tomahawk Drainege:  Tomakawlk Liake {Baker); Brandy Lake.

Wisconsin Drainage; Plum Lake: Plum Cresk,

Lampsilis ventricosy aecidens (Lea),

PH=T.0-8.04: fved carbon dloxider=12.07.23.6 p.oom. {Fig. B4l

Flambean Drainape: Tnlet and (utlet of Big I.; Manitowish Riv
e, st Boulder Jusetion, and 4 mi southwest; South Fork, Flam-
bean Biver, st Fifield, and 2 mi. east; Trout River, at Trout L.;
Turile River, at w inchester, and below Lake of the Falls,

Tomahawk Drainage: Tomahawl River, 4 mi. west of Minsequa.

Wisconsin Drainage:  Clear Water Creek {Chadwick, Baker}; G&
mere Creek, and Wisconsin River, 4 mi. northeast of Lake Toms
hawk {Baker}; Little Se Germaine River; St Germaine River;
Wisconain River, at Lae Vienx Desert, 5 mi. below Lac Vieux Des- _
Brty at Otter Rapids, & mi west of Eaple River, and at Rainbow
Rapids, southesst of Lake Tomahawi,
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e rentricosa luride Bimpson,

. v 15-5.02; fixed carbon dioxide=1Z.07-23.0 p.p.m. {Fig. 87).
smbean Drainage: Big L.; Fishtrap L.; High L. Inlet of Trout

. Teout Lake.

(Order TELEODESMACEA Dall,
Superfamily CYREWACEA Tryon.
Family SPHABRIIDAE Dall,

Subfamily SrHasriNag K. €, Baker,

Genus Sphaerium Scopoli.

S suleatum {Lamarck).

S 6,0-8.37: fixed earbon dioxide=9.3-2578 p.p.m. {Fig. 88),
ombean Drainage: Big L.; Big Muskellunge I.; Fishtvap L.; Irv-
ing L. Outlet; Little Rice L.; Ouilet of Mann L.; Outlet of Nixon
i Trout L. Inlet,
ghawk Drainage: Tomahawk Lake (Baker).
weonsin Dralnage:  Deerskin River, § mi south of Phelps; Plom
L.; Rice Creek, near Plum Lake.

craeriim erassua Sterkd.

w17m7,1; fixed carbon dioxide==17.3 (Fig. 89).

Vigmbean Drainage: Turtle River, below Lake of the Falls,

Wizeomsin Drainage: Wiseonsin River, at Otter Rapids, § mi. west
of Eagle River,

shacviume follox Sterki.

oHR 85807 fixed carbon dioxides=11.75-30.58 pya (Fig. 80).

take Superior Drainage: Ontonagoen River, Mich., & mi. wporth of
Tenderfoot L. Palmer L.: Presgue Isle Lake,

Fhambean Drainage: High L. Island 1. Marien L. Outlel of Mann
l.; Outlet of Tamarac L.; Turtle River, at Winchester; Wildeat
Lake,

Wiseomsin Drailnage: Wisconuin River, af Lac Vieux Desert,

staerium solidubhum (Prime).,

7y fized carbon dioxidesr 1895 popan. (Fig. 81},
Wiscongin Drainage: Flum Creck.

enorrium stemaneun (Conrad)

pH=06.9-8.37; fixed carbon dioxidess 1LO-2578 popom. (Fig, 823,

Lake Buperior Drasinage: Ontensgen River, Mich., 2 mb nerth of
Tenderfont L.; South Branch, Prewgne Isle River, at Winegar,
Flambeaw Dirainage: Indet of Trout L.; Manitowish River, at Boul
der Junction; Mann L. Cutlet; Outlet of Big L.y Trout River, at

Treut Lake,
Tomzhawk Drainage: Tomehawk River, 4 mi. wost
Wisconsin Drainage: Deerskin River, § mi south of Phelps; Wigeon-

of Minocgua.
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#in Hiver, 5 mi below Lac Vieux Desert, at Ofter Rapg, o «
west of Fagle River, and 2t Rainbow Rapids, southess: N
Tomuhawl.

Sphocrium emarginaium (Prime),
pH:=T1-1.95; fixed earbon dioxide “15.6-11.3 popam. (Fig. 91,
Flambeavw Drainage: Indet of Trout L.y Inlet of Whie
Manitowish River, at Boulder Junction: South Fork,
River, at Fifield; Turtie Biver, below Lake of the Falbe
Spheerium bakeri Sterki.
pH=T ) fixed eavbon dioxide 1895 npan. (Fig 943,
Wiseonsin Drainage: Plum Creek,

Sphaerivm striatinuwm (Lamarck),
pH.= 715 fixed earbon dioxide =173 popan. (Fi
Flambean Dralnage: Turtle River, below 1.
Wisconsin Drainage: Wiseonsin River, 4 mi northenst of
hawl Lake (Baker).

Sphoervim rhombotdenn (Savy.
pi =7 1-7.86; fixed cavbon dios

N 'is:'}
Lake Superior Drainage: Ontonagon Biver, Mich, 3 mi norr
Tenderfoot Lake,

Mambeau Drainage: Fishivap [.; Outlet of Wixen Lake.

nelg BI85 popon. Py

5

Sphaerium occidentale Prime.
pli=h.8-5.9: fized carbon dioxhde= 05005 pam.
Green Bay Drainage: Pools in lumber slasbivngr, 4 mi cas of B0
ternut Lake

Mambean Drainage: Forest Ponds, 19 mi norid
Junction.

Wiseonsin Drainege:  Swomp s
east of Tomahawk Lake (B

Wigronsin Biver, 4 i e

trenus Mesenliuom Link.

Masewlivm fnygenze {(Primae)

3 fveod eavhon

Muscvlorn portymeiom {Bav)
No choiesd o
Wisconsin Dips

ol merthe

; ?@Nhh A
§ Mann Lale.
Little RHice

Hiver.
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ppm {Fig, 94).

o (Fig, 95).
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Jion roseceum (Prime).

L6.4.7.64: fixed carben dioxide=9.3-18.87 p.pom. (Fig. 100},

i ymbean Drainage: Big Muskellunge L.; Little Rice Inj Qutlet of
‘ -?\‘ix(fix T.; Trout Lake

c.mzhawk Drainage: Pond, near State Fish Hatchery ponds, near
waedruff.

o eudiim ryeicholti (Normand}).

w0 chemical data.
romahawk Drainage: Small Kettle-hole Pools near Temahawk Lake

{Baker}.

veeendium securis (Primej.

ol 5.9-8.87; fized carbon dioxide=2.75-25.76 p.p.m. (Fig. HORN

ake Superior Drainage: Black Oak Lake.

“lambeat Drainage: Allequash I.; Iforest ponds, L0 mi. northeast
of Boulder Junction; Helen L.; Little Long L.; Mary L.; Outlet
of Mann L.; Pond along Mann L. Qutlet.

fomahawk Drainage: Pond near Tomahawk Lake, and Tomahawk
Lake {Baker); Pond, near State Fish Hatchery ponds, at Wood-
rulf.

Wisconsin Prainage: Wisconsin River, at Rainbow Rapids, southeast
of Lake Tomahawi.

ssendium stetnid (AL Schmidt).

pH==6.4: fized carbon dioxides=12.9 pp.m. {Pig. 102).
Plambean Brainage: Inlet of White Sand Lake.

Subfamily Pigipimnae ¥. O, Baker.
Genus Pieidium C. Pieiffer.

adinm wirgimicuwn {Gmelin).

pH=7.0-7.7; fixed carbon dioxide=18.0-16.95 ppam. (Fig 163},

Wisconsin Drainage: Wisconsin River, 4 mi. northeast of Tomshawk
Lake {Baker): Plum L.; Wisconsin River, at Kainbew Hapids,
southeast of Lake Tomahawk, and % mi below.

Lium idahoense Roper.

pH=5.8; fixed carbon dioxide =15 p.pan. (Fig 1043,
Tomahawk Drainage: Walker Lake

e compressum Prime.

pH==7.0-8.37; fixed earbon dioxide —=92.3-30

Lake Superior Drainage: Palmer Lo; Presque lsle Lo South Branch,
Presque Isle River, at Winegar.

Flamheau Drainage: Big L. Outiel; Big Muskellunge L.; Boulder
I.: Inlet of Trout L.; Irving T. Outlet; Litide Riee L.; Little White
Bireh L.; Lost Cance L.; Mann L. Outlet; Trout L. ipper
Gresham L,; Whitefish L.; White Sand L.; Wildeat Lake.

Tomahawk Drainage: Brandy L. Kawaguesaga Lake

W popam. Fig. 10BY.




386 Wisconsin Academy of Seciences, Arts, and Letters,

Wisconsin Drainage: Little St. Germaine River; Plum L.; Sty L
Wisconsin River, at Lae Vieux Desert, at Eainbow Rapids, oyt
cast of Lake Tomahawk, and % mi, below.

Pesidium fallax septentrionale Sterki.

pH=7.95; fixed carbon diovide=16.6 p.p.m. (Fig. 106},
Flambeau Drainage:

FPisidium punctatum Sterki.

Tnlet of Trout L.; Inlet of White Sand Lag,
pH==7.0; fixed carbon dioxide=-13.0 p.p.m. (Fig 107).

Wisconsin Drainage: Wisconsin River, at Rainbow Rapids, seuis,
east of Lake Tomahawk.

Pigidium vorigbile Prime.

Lake Superior Drainage:

Flambeau Drajnage:

pH=h72-8387; fixed carbon diowide==172-80.56 pp.m. (Fig HI&).
Tenderfoot .; Palmer L.; Presque Tsle Lake.

Ontonagon River, Mich., § mi north o

Tomahawlk Drainage:

Bip Muskellunge L.; Boulder L.; Clear Oroghes
Loy Dead Iike L Fishtrap L.; Little Rice L.; Mann L.; Outlst
Trout L.; Upper Gresham L.; Whitefish L.; White Sand L., W
cat Lake,

Mann L.; Outlet of Nixon L.; Outlet of Tawmarae T.: Paute L-

Wiscomnsin Drainage:

Brandy I.; Kawaguesaga L.; Trilby Leke
Urescent L.y Plum L.; Razorback L. Star L.
Wisconsin River, at Rainbow Rapids, scutheast of Lake Tomshawt
Pisidivm minusculum Sterki,
pH=T.48-7.64; fixed cavbon dinxide
Flambean Drainage: Little White
FPigidiuwm adamat Prime.
pli=6.0h

Bireh L.; Trout Lake.

S fixed curbon dioxide==2.75-18.36 p.pm. (Fig. 110).

Flambeau Drainage: Pishtvap L.; Irving L. Outlet; Mary Lake,

Wisconsin Drainage: Plom Lake.

Pisidium sargenti Sterki,
pH=6.05-8.14; fined carbon dioxide
Lake Superior Drainage:

Flambeau Drainage:

2.95-23.80 gopom. {Fig, 111}
Palmer Lake.

Big L. Outlet; Little White Bireh L., Hasd
towish River, at Boulder Junction; Mary L.; Trout i : Frout Rivet,
at Trout L.; Whitefish Lake.

Tomahawlk Dralnage: Clear Lake,

Wisconsin Drainage: Crescent L.; Littie 8t Germaine River; Plis
1.; 8tar L.; Wisconsin River at Lae Vieuw Desert, and at Heln
bow Rapids, southesst of Lake Tomashawk,
Fisidium neglectum Sterki,

Flambeau Drainage:

Outlet of Nixon Lake,

pH==0.66-T.1; fixed carbon dioxide=29-14.0 ppom. (Fig 112}
Tomahawk Drainage: Clear Lake.
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uine River; Plum Loy e -
vty at Rainbow Rapide, ...
below,

vpemn {Fig, 106),
-3 Inlet of White Sand [T

e (Fig, 107,

v, at Rainbow Rapids, woye..

T2-30.58 p.pom (Fig 106
River, Mich, 8 mi, nort
Isle Lake,

1s; Boulder L.: Clear Croig. -
@ Rice L.y Mann L.y Outls
ot of Tamarac 1.} Pante ©
fish L.; White Sand Log Wos

wagnesaga L.y Trilby Lako
i Loy Razorbaek L.y Star o
southeast of Lake Tomahaw:

O6-188T pooa, (Fig. 1049,
ch Ln; Trout Lake

1838 popam, (Pig. 13103,
ing L. Outlet; Mary Lake

'5-23.0 p.pan. (Fig. 111),
ke,

Little White Birch L.; M
17y Loy Trout L.; Trout River

de St. Germaine River; Plewm
: Vieux Desert, and at R:
whawk,

i4.0 p.pom. (Fig. 112).
Lake.
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G [l jeborgt Clessin, (=scutellatum Sterki.)

4 08,16-8.02; fixed earbon dioxide=1.97-23.0 p.p.m. (Rig. 113).

o Superior Drainage: Xatinka Lake.

i wmbeau Drainage: Big L. Outlet; Boulder I.; Little White Birch
I.; Frout L.; Whitefish Lake.

romehawk Drainage: Little Arbor Vitae Lake {Winslow, Baker}.

% izconsin Drainage:  Crescent L.; Plum L.; Star Lake.

dram litlgeborgi eristatum Sterki,

3H{=27.85-7.64; fixed carbon dioxide==18.87-19.5 p.p.m. (Fig. 114}.

Lake Superior Drainage: Palmer Lake.

Plambeau Drainage: Trout Lake,

cuiliune ropert Sterki,
pi=5.8-6.4; fixed carbon dioxide=85-9.5 p.p.m. (Fig 116},
Breen Bay Drainage: Pools in lumber slashings, 4 mi. east of But-
ernut Lake.
Flambeau Drainage: Foerest ponds, 19 mi. northeast of Boulder Tune-
ilon,
Tomahawl Drainage: Kettle-hole pools near Tomshawk Lake
(Baker}; Pond, near State Fish Hatchery ponds, near Woodruff,

Sodnem strengt Sterki.

pH==5.84-7.95; fixed carbon dicxide=2.13-20.56 p.y.m. (Fig. 118).
Flambeau Drainage: Wildeat Lake.
Tomahawk Drainage: Trilby Lake.

Wisconsin Drainage: Finley Lake.

Sorlivin abditum Haldeman.

pH=T.6; fixed carbon dioxide==16.7 p.p.m. (Fig. 117).
Temahawk Drainage: Tomahawk Lake and kettle-hole pooks in vi-
cinity (Baker),

Faidiune subrotundatum Sterki.

Noochesdeal data,
Wisconsin Drainage: Wisconsin River, swampy places, 4 mi. north-
cast of Temahawk Lake (Baker),

Cidivm splendidulum Sterkd,

PH=6.52; fixed carbon dioxide=1.58 mha. (Fig 1%y,
Wisconsin Drainage:  Sterrett Loke,

fi
pH=7.64; fixed carbon dioxides18.87 ppam. {Fig. 119},
Flambesu Drainage: Trout Lake.

um levigssimum Sterki,

Prtidium pauperculum Stevik,

PHTETO-R0; fived earbon dioxides6.9-94.72 ppam, (Figo 1203,

Lake Buperior Dreaipage: Palwer L.; Presgue Isle Lake.

Flambeai Drainage: Big Muskeilimge L.; Boulder L.: L. Laura,
Little Rice 1.3 Trout Lake,
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Tomahawk Drainage: Brandy Lake,

Wisconsin Drainage: Crescent L.y Plum IL.:
River, at Rainbow Rapids, southeast of Lake

Pisidium rotundatum Prime,

pH=5.8-6.2; fixed carbon dioxide=:1,87-8.0 ppm (Fig. 1213,

Lake Saperior Drainage: Katinka Lake,

Green Bay Drainage: Pools in lumber slashings,
ternut Lake.

Flambeay Drainage:
ton.

Star L. Wiscongiy
Tomahawl,

4 mi. east of By
orest pond, 10 mi, northeast of Boulder Jup,.

Pigidium vesiculare Sterki,

p¥=17.64; fixed carbon dioxide= 1887 p.p.m. (Fig. 198y,
Flambean Drainage: Trout Lake.

Pisidium ferrugineum Prime,

LH=7.23-8.14; fixed carbon dioxide=10.8.22 5 ppm. (Fig 128y,
Flambesn Drainage: L. Laura; Trout Lake.
Tomahawlk Drainage: Little Arhor Vitae Lake
Wisconsin Brainzge: Orescont I.; Liitle

Lake,

(Winslow, Baker)
8t Germsine Eiver; Star

Pisidivm eoncinnulim Sterki,

pH==6.72-7.48; fived carben diexider-1,72.15-4¢ ppm (Fig, 124
Green Bay Drainage: Pools in Iumiber slazhings, 4 mi. east af B
ternut Lake,

Flambeay Drainage: Fopest ponds, 10 mi. northesst of Boulder June
tion; Pauto L.; Silver L.; Bprings in Tamarack bog north of Trow
Lake.

Pisidium pusillum {(Gmelin) Jenyus.
No chemical data,

Flambeau Drainage: Pool along Mann Lake Outlet,

BIBLIGGRAPHY

Baker., ¥ O, 1913, The muotfusean fanna of Tomabawk Lake, Wie
Trans., Wis, Acad. Sei, Arte, Lett, EVIL pp. 200-246, pl. zi-xvil,
1G28a. The Fresh Water Mollosea of Wiseconsin, Part 1, Gastropods.
{Bull, T0, part 1. Wis Geol & Nat, Hist. Sur.} Mon. Aguatie Gastre-
poda of Wisconsin, Wis, Aead Sei Arts and Lett.
18286, The Fresh Water Molluzen of Wisconsin, Part 2, Pelecypods
(Bull 70, part 2, Wis. Geol. & Nat, Hist. Bur.) Bull. U, of Wis, Serig!
No. 1527, general series, Ne., 1301, :
Chadwick, ¢ H, 1905, List of Wisconsin shella, Nautilns, XIX, po. BT
Winslow, M, L. 1426, The varietiez of Planorbis campanulatus Say. 0o
Papers, Mus, Zool. Univ, Mich.,, Mo, 180, pp. 3-8, pl i, i,

i




. Arls and Letters

Plum L.; Star I,.; “”it‘l,!’.v_.?
of Lake Tomahawk. '

4.0 ppm. (Fig. 121},
1ke,
v slashings, 4 mi, east of 1.

LR

il northeast of Boulder J. ..

popam. (Fig, 122).

3.8-22.5 popam. (Fig, 123,
i Lakse,

itae Lake (Winslow, Baler;.
ittle Bt. Germaine River;

LT215-46 popam, (Fip 124)
r slashings, 4 mi, east of 11

b mi. northeast of Boulder Jur
n Tamarack bog north of Trou

an Lake Outlet.

Y

ma of Tomahawk Lake, Wiz
VIL, pp. 200-246, pl, xi-xvil.
¥isconsin, Part 1, Gastropeda,
ist. Sur.) Mon. Aquatic Gastre
*ts and Lett.

Wiseonsin, Part 2, Pelecypods.
st, Sur.) Bull, U, of Wis, Sevisl

shells. Mautilus, XIX, pp. 57-60.
anorbis campanulatus Say, Oco
80, pp. 1-9, pl, i, ii.

i &m fe Be

 Go Go Fe o

Vorrison—Mollusca of Northeastern Wisconsin.

ﬁ‘ﬂ $5 Y8 Ge

H

2

i

[l

LI % B
I Ty

rLenTa e

KPR
ML ARORE beLs

ARt amE Brevair (2041

&

e

B S s

&

Gwmncata Liasat et

Fendiel s

i
i
i

389

413
LI

i

% X
- \
/.

7

/
j
;// /

[ o

YA NRE LR

e indieate pH.

R T

FICIN I CR T

)

1%, 1.16, The pil and fixed carbon dioxide ranges of various mel
Ordinates indicate fixed carbon diexide in parts per million; ab-
The cirenmseribed area presents for comparison the
nge of these factors in all the lakes of the Highland Lake District
which data are available.




380 Wisconsin Academy of Seiences, Aris, and Letters,

F& ta Po go

$8.,.80..08, 88 Fe op o @o

o 17

P

i

1 ¢

(3N

&) -

s d 4
M=

L
STEGNITOLE  LANTERTA fub) | SYRGHICHLE LHARGINALE (gt

[T e
A 8

£ FlLd L
VILARONTTS gabkgs . WEREGM EIRERI pkss
T i B T
o 2 22 2 l 2% an
i
7
) \ \ # \ AR Y
| " / !
L a (o
I - . /
J / n
i / g ; o I
/ /
] .,' ’.' &
ek /" L s sl
:7-— e C‘:v-—wﬂf*r T ngmf""'"" “
ATEOMLOLA Carmacapriet (gn)] ACLLLA  faibe et Lt IR T r'ﬂi:,,ﬁ?fﬁ:‘fm\wu P
. e - v s
o 25 2 Sl ar /s i
yau [ ; .
1 /! ; L
f/ \
2 ! { .
" / &
i q :
*2}‘ / / / /
. b / i ! T
J S
wp / / - ‘ .

BoRMANAL S MeGagema Gl Fonssaen Mol ELe s {has)
l—.ﬁ.._..m,

v

s "
Foisania  CERGTTA

BEERMET {yrassn],

T

3 =
29 30 /1 &
b 32 // E g
et ‘x\ ‘ A / \ T
/ o
or I / / e
4 [ B
™ f /‘ :G S ‘f Y
e
: : « ;
I oy ' g
s i, .
al ‘ . ] K il
/ / / ) ;o
. -~ 5
s 7 g o i / ,/
f Forisin Exibion (Lee}, f B L T T Sy T e RE bncol. T '
e bp Ya f8 fo mm e ga

Fie, 17-32. The pH and fixed o
Insks, Ordinates indicate fixed ¢
seissae indicate pH.
total ranpge of these factory
triet for whick data are available,

T EXS

e

B&

Ta fa

arbor dicxide ranges of various mel
arbon dioxide in parts per million; st
The eircumseribed srea presents for comparison the
i all the lakes of the Highland Lake Dis-

s




cArts, and Letter,

wISB S8 e e

r-.mm i 'i“?‘i
SRR LN DML, ey g
e e L

Lk
i I
s i
g
‘
s 1
H ; iF
e
J»__ﬂ st
Toue ey, F’SS\)OGE\HLIN:L ———t

!éLbMELw& edhrand fop
e

\-___“ __,..w !

lJ... la
T semu wER Y

sl SRy n e«xm . J

(1) DR A AT

ranges of various mol-
1 paris per million: alb-
ents for comparison the
‘he Highland Lake Dis

Morrison—Maollusen of Novtheastern Wisconsin,

391

£8 Lo Zo ﬂ ) $2 g0 Yo 85 56 6o 7w 8p
+ ¥ T : ¥ v v < o +
w8
I
F a4
T : / e
) ] r (I 120
) ] J
. Jo. 16
- / ] 2
. §
i1 “ ® / &
-
" : 1%
; B
; : v T
E Y v Tam T
C[“N'?"réiic a . ] HELISOMA TEIVALYLS {(3AF), "EU";\T:BR'H 'ng KERY “"L' wnm :gnzdal ‘(‘eu\ra}_
= . /./ ey T v v Y : - 51 iy o
| /1 38 39 L e
| \
st : i
: 4 £ L
P W - e
: [t | . -
th i /’ ) et 1L " 3 i
f Y u
; - N
.
r.‘L / & bE
/ ®
3 ! // a 4 | 1 g
#* ‘/ / / ¥
R o 5 v C_\__h_'_/ T s o
_‘s,crvv- ?scuunbv:‘i?:vls HELISOTA A LhrPamuath G kzu‘.-u*:‘l:u:zi‘\?;r:-:‘v:‘::‘&\) N un.lsrucr-;:m;ahf;g:uxiﬁ ]
ey s v v P -
l - |
i 43 / E e Lue
b / \ r k3
H
i i \ @ in
a
ind i / " | : (3
i L / @
| . .
b : ! f'/ /4 / 13
R i / ) .
. / [ | &
. J / J
k] i ; / . *
s £ L
S T SO ! [ -
i =T . e ’ o
i s «‘J«Qf’: 'F.;":ITITJ PracombuLs ARSUGERA [par) PR jRTS
I ; v v o v — v +
- s I o & i
14 i
x| #5 i L Siler / [ A b
H
Food / 4
by y ot L / * I
! FA .
| {0 fote - \
10 ; | . ; Hia
e | | e | o i
" i ra © / I / b it
7 3 y ] A “ / * feo
i1 / ! , . / / * ; 53
i , B H § » H e {
! u i i i e | s ;
2 N / i ¥ } - %
) / / ,J , : :
" ’ s “+
/ y ,
® <. syﬂxm;;.:s; '=w..s‘.., s‘c.n;ﬁ e &
GYRMULYD  wiRLuTu:  {e16) Pretrctuy AT L e GYEuuLEs  Farwowh (3av ]
£5 ¢o To B0 e HO e b e & Se 4 0 §o
i

Flgs, 38-48,

The pH and fived cavbon diowide ranges of various mol

faske.  Ovdinales indicate Axed carben dioxide in parts per million: ab-

aetsene tpdd

ate plH,

The clreumscribed aresn presents fov camparison the

Wtal range of these factors in all the lakes of the Highland Lake Diig.

trict for which data

are available,




fuske,
scissae indics
total range of these
trict for whie

8 69 7a

P

FERRIG,
i S

] §7

25k

o

[

T3

g

T o %

& /_\/
€ {:—-M-N—-A._J__H_L

we} b

Eid
-

)
113
(B3
T
§ - .

FAT LA P, ARG cammen

FCRNr PR T v

Fics. 49.64.

Eyysa QRALYILIOLY  pacte
A s e

Bo

FERRELY
L SV

38

The pH and fixed eart
Ordinateg indicate fived o5
te pH. The oire

factors

h data are avai

T — -
TB Wbk AN el | prves
——

e i
Paysa GYREm L
g

Fusloonaim 0 pyy, faar s
- S Y-

302 Wisconsin Academy of Seiences,

£2_ 66 7o go S0

B S 5 S

4 3%

fans

63

wWOEE

rhon dioxide
umseribed area pr
in all the lakes s}
lahle,

[ T

R

[ 2]

TS go

T ——

v;".c.n PRISA avinne  anp

e

bon dioxide ranges of various mol-

In parts per million ; b
esents for comparisen the

{ the Highland Lake Dis- .

Arts, and Letterg,

£6 66 g Be

% £
el

F

butal pyy
triet for




Ares, and Lettore,

e o 0 b0 va gy
s S

i | é @ / i i
S /S
S
/ i
- ! 1
;f / )
; 5
n

FUESE kv TaRe
SR

&

s
mmeim LT RLTITY gmx\j

B o o

""""" LT
ranges of various mol-
parts per million; ab-

snts for comparison the
he Highland Lake Dig-

Horrison—Mollusca of Northeastern Wisconsin.

383

e b8 kP BD fie bo o de 50 Lo YT go 58 4o e go
______ S ,!1 T T v ¥ ¢ P g ¥ v v v T
o5 /] & /ler 68 "
& 7 S
! {
i 4 A .
- 7 4 N |\ . i%
: i )
; \ !
: : : w
P | i '., e ¢
i i

S

w—--w/

S/

: y TR e BT ACTE T Brith N
muntatyy faari EHRTTLR AT tmryonl, “‘“'P STEOhIL RATER . | LASMISSHA Comareyen i
—y } ey T i ety e

e

J/

o
; . :
&
A-mouu'm r,h»\nnva AMGDEHTA  GARRBIG
L} LAGMUBONA CariPukiATA [amz FLAMA LAR . Fanrhm i ee L
T T ¥ T T 5 T T ¥ - ¥

7%

e

g srme

?ﬁ

J/

-m_,.,/

L 76 N

SoNT R

WEASICHTT ifa.

BT ERBACKIA wmfmu,ss A1),

OODNTIRES  FEAISSAr prttts Ger]

/

79/

T T T

i

¥

k)

13

R o s .
Frenen s s Busets sera] S0 TS AT e .
&”.u REE YA T PR ) i ke I8 @B
e 5] £l . 3
TGS 6B-B0.  The pH and fixed carbon disvide ranges of varicus moi-
fusks,  Ordinates indicate Bxed

tissae indieate pH.

carbon dioxide
The circumscribed area presents for comparison the
Wial range of these factors im ali the lakes of the
et for which date are available,

in parts

per millioh; ab-

Highland Lake Dis-



394  Wiscongin Academy of Sciences, Arts,

Ul Fareg

50 to a 89 o L 39 So L. b s
i 82 /1183 w

. —
e . Sl Il
ACUNGRARD CAMNATA (i} Lo h qaith Qars

T v — v v ¥ v

e f L 7. oo,
W PRILS i OE Bk [RCTATT VENTRGZ % g,

ROWALE A (pavayd o 04CiDeNS  {LEAY
-+ ¥ T ” T

SRRt {URIRI Y faen ] b ipungingt el

TR R TR TEA be e 1e RO

Voearbon dioxide ranges of vari
wrbon diokide in parte per mi P
sireumsoribed area presents for comparises 8
fotal renge of these facters in all the lnkes of the Highland Laks e

for which data are avaiiable,




08, Avts, and Leito,.

&I e 1
S Wit
e, S— ik 1
R 2 k>

/ 8¢ /

CHFCE
ST A {RaF)

(RIS
U S

88

R
LA ton,

/

o s T

; ;

LURATIE Gan) | SEHARWM RuamBeioius tiart
e 34 S0 &0 o RO

lioxide ranges of various mal
zide in parts per millinn; al-
: presents for comparison the
:3 of the Highland Lake s

sforrison—Mollusca of Northeastern Wisconsin.

56 &Gp fo 80 fa o 7o RO §6 &8 To 8o
v + v v

7
’ /

/

ks i; il
' | /
v _./ H

X( $9 AR

1
y

o

e i : '3

PRI VAN W
TR Taeg

e

sgLeuLaba GaE DR (el

o
fo e -

““m; /’\ iy

/ { FVE
I ! ! (

oo i .
& r / jl
13 oo / /

- / ; &
b 4 ;
- § 4 & o
et e e L T WA o

AR | e

D rwiaem  SECWENE boearh MuTILwM STEWL

oty | FHBIOm RGHHTEM ferloh] FIRTRIVA IDRRYERYE  nrd

o =

/

. 105
oA

A
£ L s /

| rer L 108 S
i

s

\

!
] |
!
: . ¥ 1%
sl .a
E . | Le
i /’. s ! »* f 2
i Ll {
/ f v Jis
/ j VAL
i i P * / i§
[ . / o e e
i e — —— o
DB {0 pRESOUM SRt “’S'M":‘“,‘,,mm‘hl coexy. | FISIBROM BURCYRTURA wwsi§ Fmapries —
| 1 P ' ! s
L9 e R / \ iz /e
|
! i
| ) P

;s
7
. // *
-~ ‘r-’"_j“""/ @

PRABHDG  Fireags b ot s »:m_! Freimiom BRARAG

sfRLELIET  shvm,

o | PR BERREMTL  sfens

Progo 97-132, The piloand {
Ordinates indicate fixed

CRN A T Y1 F B R

tota! range of these factors in

seissae indicate whL  The civenmseri

i Fe pm TE BS o en Ve RE

rhon dioxide ranges of varioug mob
vhon dioxide in parts per million; ab-
o aren presents for comparison the
all the lskeg of the Highland Lake Dis-

4

trict for which date szre available




5.6 te to do

396 Wisconsin Academy of Sciences, Arts, and Letterg.

fo 6o T o

various mollusks, {125y for all the
for which records are available,

were found, and (127} for stream localities found to harbor moluaks

Urdinates represent fixed carbon dioxide; ahscissae indicate pH.
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