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THE FRESHWATER MUSSELS OF NOVA SCOTIA

By H. D, Armearxt axp A, H. Cragke, Jr2
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INTRODUCTION

i material for this study was collected by one of ng (Athearn) during
. erips to Nova Seotia iu)f-*twwn 1946 and 1954 and by the other (Clarke)
e a single expedition i the summer of 1960. Spec:mens_ were found at
epry-one localities, and although the region near Halifax was most
shly covered, colleetions were made in nearly all the counties ‘:r»-frthm
avinee, Additional records were obtained from the collections in the
et Museum of Canada and the Museum of Comparative Zoology.
o {elt that the coverage is now sufficiently complete to allow some
~sern) conclusions to be made with respect to the zoogeography of the
woaaeea in- Nova Scotia and its significance,
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bt rm. 1. Esternal and internat morphology of typiesl unionid shells. Upper figure,
Lasmigona costata (Say) (schematic). Lower figure, Lampsilis radista radiota
(Gmelin}. From Clarke and Berg, 1959,
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species of freshwater mussels and a tenth form whose status will be ..
cussed. Although the narrow and marshy
the only land conneetion between Nova Seotia and the mainland, the t
number of unionld species Present 1§ not signifcafitly 1688 than what m f
be expected if a much wider and more suitable land bridge existed. The
only apparently missing speeles is Alasmidonia heterodon (Lea). Thu
species has been found in the Petitcodiac River of New Brunswick (Athears
1953) and not in Nova Seotia. Its distribution is erratic and discontimy.
even on the mainland, however (Clarke and Berg, 1959).

and the details of their distribution, it is appropriate to consider hr
the work which has already been done on the unionid fauna of Nova Seoris

y ot
molluses of
who, in o privately published and remarkably complete catalogue, oy

incality data, all on u single page. Of the eight unionids included,
onty omes that ean be positively identified are Unio complaratus 1.

(=Llliptio complanatus (Solander}), Unio radiate Lam. (=Lamp -
radiata rodiato (Grmelin) }, Anodonta vmplicata (= Anodonta tmplicata >

and Alasmidonta margaritifera (=Margaritifera margaritifera marar
fera {Linn)). The other species can be identified only tentativelv
part, viz, nio
undulate (Say)), Anodenta ferussaciona “Dartmouth Lakes, eonu
{probably Anodonta cataracta Say), and Anodonia
ties ...

among the 189 species of marine, Iand, and freshwater molluses Hated
the province. All are readily identifiable. They are Undo complanatis |
{=FElliptio complanatus {Solander)),
radiafa  radiata
margaritifera margaritifera (Linn.}), and Anodon implicata Ciould
donta implicata Say),

« :Nova. Seotia are by Simpson (1914), Ortmann (1919), Brmik» Bk
. Smith (1938), Brooks and Brooks (19407, Johnson (1046, 19471, &1
719533, 1961), La Rocque (1953, 19614, 1961b7, and Clarke sl Berg

Smith Jists drodonta marginata Say as occurring in Lake Jesse, Yaro”
pod

County, but, as pointed oul elsewhere (e Clwke and Berg
status ‘of that speeies 15 in doubt. Noene of the other workers ¢
~additional species specifically from Nova Seotia. Simpson and gever
sequent authors, however, list Anodonta ecatarneta Say. A2

undulate (Say), Lampsihis cariosa (Say), I
Strophitus undulatus (Sav) (often as 8 rugo:
the Atlantic drainage from the St. Lawrence svstem south, thereby 2
that they may be expected to oceur in Nova Scotia.
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As far as we now koow, Nova Scotia contains nine clearly defines

Isthmus of Chigneeto provide

it

Before proceeding to discuss the ecology and systematics of the spiee

PREVIOUS WORK

Only

wo reports dealing exelusively and comprehensively with .
Nova Scotia have been issued. The first was by Wiliis (1807

speeies of marine, land, and freshwater molluses and even ineli

(77 "Dartmouth Lakes” (possibly Aluxm

(79, “owe vare
Bt. Mary's river, Truro” f{unidentifiable). .
The second report was by Jones (1877} who included four unie:

U. radiatus Barnes (= lam
(Gmelin) ), Margaritona  arevata St (==Muargani

Additional studies that give information on the freshwater misc-
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- PRELIMINARY CONCLUSIONS oo
The present authors have coliected the following specied of unionids
« Nava Seotia: - S S R
o Margaritifera_margaritifera_margaritifera {Linn.)
Eliiptio complanatus (Solander)
Alasmidonta undulata (Say)
Alasmadonte varicosa (Say)
Strophitus undulatus (Say)
Anodonta tmplicate Say
Anodonta cataracta catoracta Say
Ancdonta calaracta brooksiana van der Schalie
Lampsilts ochracea (Say) s
Lampsilis radiate radiota (Gmelin)
The distribution of freshwater mussels in Nova Seotia is by no means
cAom or-uniforme S wundulotus and L. ochracea are eseh known from only
wele Jocality close to the Isthmus of Chigneeto, A, undulatus, A. DATICOSA,
{ [. radiate are more generally distributed but have not reached either
« northern or southern extremities of the province. M. margarififera,
wmplanatus, A, implicata, A. c. cataracta, and A. c. brooksiane have
wratedd farther and appear to oecur all over Nova Scotis {see Maps
« VI Clearly, postelacial repopulation of the provinee has not yet
wirhed completion but is still going on.
ft 12 of interest to note that the distribution of freshwater mussels
~reesponds rotughly to the pattern ohserved by Livingstone (1951} for the
whwater fishes, le., an irregular but progressive deerease in the number
“species present with inereased distance from the Isthmus of Chignecto.
« course, mussel glochidia in general are obligate parasites of certain
«vics of fish, and such a correlation in distribution patterns is probably
+ coineidental. More information is necessary on what species of fish are
mitized by the mussels in question before a more detailed examination,
iz correlation can be made. :
Rince neither Ligumia nasuta nor Lampsilis cariosa has been eollected
vheast of Maine, their apparent absence from Nova Seotia is not sur-
sing, Both of these species, and Alasmidonta heterodon, may eventually
- faund to oceur in that province, however; and for that reason all three
o heen included in the key.

Kry 10 tHE FrESEWATER MussELs or Nova ScoTia®

Arfieulating hinge teeth absent or vestigial .......... ... .. ... . Z
Mitiewlating hinge teeth present ............., ... 5

Vistigial pseudocardinal teeth indieated by a depression and thickening just
anferior to beak. Beak sculpture coarse and without a central sisuation. Shell
not noticeably thickenad anterior-ventrally. Tength not exceeding 100 mm.
Hure In Nova Scofia

Shell not as above

......................................................... 3

i Nacre salmon or copper coloured. Sheli prominently thiekened anterior-
ventrally, Length of adult specimens exceeding 100 mm, Common, ... .......
............................... Anodanta implicata Say, pl. 2, figs. 1 and 2.
hell not thickened ant eriorventeally oo 4

fedd drom Clarke nnd Berg, 1954, Al species found in the Maritime P
Atlantic Drainage of the United Stabes
©Cmeated jn tha key.

rovinees of Canada
south fo and including the Delaware River system
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. Umbones close to the anterior end and not prominent, Beak seulpiure mainly

concentrie, with many ridges (often 10 to 12) and extending rather far out on
the shell. Common. ..., ... ... .. TR U
............ Anodonia caiaracta brooksiona van de Schalie, pl. 2, figs. 3 and 4.

Umbones not so close to the anterior .and. more.- prominent - Beak sculpture
sinuous or concentrie, with fewer ridges {often 5 to 7) and not extending
far out on the shell. Commeon. ... ... 0. 0 00 T TR

........................ Ancdonla cotaracta cataracta Say, pl. 2, figs. 5 and b.
. Shell sculptured on posterior slope by ridges crossing lines of growth. Posterior
ridge inflated and vounded. Periostracum extensively rayed. Length not
exceeding 80 mm. Found only in streams. Uncommon. ., ... ... .. ..., ..
................................ Alasniidonia varicosa Say, pl. 8, figs. 5 and 6.
Shell not sculptured on posterior slope and otherwise not as above.,. . ..., .
. Artienlating lateral teeth short, poorly developed, or absent ... ... ..., . .
Articulating laters! teeth elongate and well developed ... ... .
. Adult length exceeding 90 mm. Height/length usually less than 30 Valves

often arcuate. Periostracum dark and rayless. Found only in streams. Common.
............ Margaritifera margaritiferg margarififera (Linn.), pl. 1, figs, 1 1o 4.
Adult length less than 90 mm. Height/lengih more than 50, Valves not areu-
ate, Periostracum dark or lighter and with rays. Found in streams and lakes.
Moderately common..... ... Alaswidonta wndulate (Say) pl. 8, figs. 3 and 4,
Adults small, not exceeding 50 mm in length. Latera] teeth double in the
right valve and single in the left. Nol recorded from Nova Seotis, ... ..... ..
............................ Alusmidonta heterodon (Lew), pl. 8, figs. 1 and 2.
Adults exceeding 50 mm in length. Lateral teeth single in the right valve and
double in the left ..., 0. 1T T R e and

. Shell elongate (height/length less than 48) or subeylindrical {(widih/ height

mere than 60) or both. Periostracum brownish hisck or black and not exton-
sively rayed. Posterior end extended and blur;t]y pointed centrally. Naere
puarple or white. Not recorded from Nova Seotia. ... ...

Shell variable, usually subrhomboid, rather compressed, and obliquely sub-
truncate. Posterior ridge present. Periostracnm usually dark and raviess. Nacre
usually purple. Height/length usually less than 60. Common in lakes and

........ Eltiptio complanatus (Solander), pl 1, fige. 5 and 6; pl. 4, fige. 7 and &
Shell subelliptical or subovate and often more or Jess raved. Posterior ridge
pearly absent. Nacre net purple. Height/length more than 60 ..., ... ... .

. Shell medium or small (Iength less than 80 mm} and relatively thin, Pseudo-

cardinal teeth and interdentum thin and compressed. Sexual dimorphism well

marked. Rare, ... «Lampsilis orchracea (Say), pl, 4, figs. 3 and 4.
Shell larger (Jength more than 8¢ mm) and of medium thickness. Psendo-
cardinal teeth well déveloped and not compressed ... oL

Shell without rays or rays on posterior slope only. Periostracum yellowish
and shiny. Sexual dimorphism wel) marked. Not recorded from Nova Scotia.
.......................... weeo- o Lampsilis coriosn (Sav), pl. 4, figs, 1.and 2.
Shell with rays generally  distributed over the whole shell. Periostracum
vellowish or brownish and not shiny, Sexual dimorphism obscure. Relatively

. common. ............ Lampsilis radinta radiata (Gmelin), pl. 4, figs. 5 and 6.

rate of 30 or more per half<hour of

16

_ In the following table abbreviations are used 1o express the relative
abundance of species. These are— ‘A’ for abundant (specimens found at th

collecting), ‘C’ for common (10 to 2
per-half-hour), ‘0’ for oceasional (3 to 9 per half-kour), and ‘R’ for rare
+ (1 to 2 per bal{-hour). -
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River wide, shallow. Current moderate.

Bottom, rocks and gravel.

Habhitas

Merrre chiin fre s

o

Bottom gravel,

Stream narrow and rather rapid. Bottom, sand and rock. |0
gravel.

River wide, shallow. Current rather swift. Bottom,

Just below lake outlet. Current mnderate. Bottom,
River medium siged, rather rapid and shallow.
River medinm sized, shallow. Current moderate.

Bottom, gravel and rgeks,

River medivm sized, Current moderate.

Stream rapid and cold. Bottom rocky.
Bottom, sand, gravel, and rocks.

4mall lake. Botiom muddy, vegetated.,
Total hardness 24 p.p.m.

Small pond. Bottom sand and grave

iy
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i

i

e
Locality

Halfway Hiver West Lake, 1 mi. 8. of Newville

River Hebert, Newville
¥Mclntyre Lake, 8 mi. ENE. of Port Hawkeshury

River Philip, § mi. 3. of town of River Philip
South River Antigonish, 2 mi. 8. of South River

West Biver Antigonish, 2 mi. 8. of Antigenish

Macean River, Southampton

Tidnish River, 10 mi. LNE, of Amherst
River Philip, 3% mi. N, of Collingwood
Wallece River, 9 mi. 8. of Pugwash

Cumarriann County

AnTrGoNtsH COUNTY
Ixvenwass CouNTy

No.
i3
2
3
4
3
&
7
8
9
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Total

shoals.

and with sand

Habitat

shallow,

hardness 28 p.p.m.

ollections made in dammed area. Bottom, sand.

ghoals.
rooks.

River moderately wide, shallow, and with gravel hottom, A
River medium sized and shatlow. Bottom, gravel and

River, narrow and deep, Bottom, raud and sand with
River wide, shallow and swift. Bottom, gravel.

Pond large. Bottom, mud and rocks.
Small brook. Bottom, sand and gravel,

River wide,
C

E. of Stewincke

Tocality

3 mi. K. of Clarksville

Tatnmagouche River, 2 mi, SW. of Tatamagouche

Cornwallis River, { mi. 8. of Waterville
Pond, Mt. Uniack, 20 mi. N. of Halifax
Stewineke River, 5 mi.

Raird Brook, Crow Mills

Beaver Brook, 1 mi. N. of Belmont
‘Chiganois River, 3 mi. W, of Belmont

Kennctoook River

Hanrs Cownry:

Corenester COUNTY:

64
65
66

48

69

Bta.
7l

© No.
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Superfa

........ Family. M
Genus MAnRGar
Margaritifera marg
Plat

Wy margaritifera Linn., 1758
p. 671 {type locality: Tur
Deseription
- This unionid iz easily dish
g} and elongate and often an
are its black periostracum, whit'
wnl obsolete or absent lateral
Distribnition
M.om. margaritifera is the
s Asia as well as in North A
wotl sides of the Gulf of St 1
{_\\nm*nst_; Island and Newfound

.m;!d) is found oceurring from
neetes and the subspecies are
imeriea.
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'nm“N.m-'a. Scotia are: Fast B
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‘ Jones's (1877) statement 1
Res ag well as in streams is no
"’“‘U'(Jr_:ratzfera. at over one hund
:ifle‘t'ze:\ and have found it onl
enms found to contain this
wg-=:kaPt.er;sties, ie, moderate tc
“eky substrate. Although only
g--;lﬁt(‘l' lardnesses (less than 50
» f: This agrees with statemen
ey n soft water, Hendelberg (1
3 *\Fo be over 100 years old.
(.’w:furphy {1942) has shown
. ~-{H.m as hosts for the western
o .,;\;gges_fted that the native 1
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itinalis and M m, margar
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e Ié?g‘te information on the
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SYSTEMATIC SECTIONT

Superfamily UNIONACEA
Family MARGCARITIFER] DAE
Genus MARGARITIFERA S(*hmu:‘whm‘, 1817
Margaritifera margaritifera margaritifera (Linn.)
Plate 1, fips. 1 to 4

WWuo margaritifera Linn:, 1758: Systems Naturae, 10th ed.,
w67 (type loeality Furope) .

Heseriplion

This anionid is easily distinguished by its large size {up to 6 iches
st and elongate and often arcuste shape. Other prominent characteristics
+re its hlack periostraeum, whitish nacre, heavy pseudocardina) hinge teeth,
fohsolete or absent lateral teeth.

RN

Sdiribation

Mo omargeritifera is the only freshwater mussel that oeeurs in Europe
aul Asia as well as in North America, In this continent if is known from
heth sides of the Gulf of 8, Lawrenee south to Penngylvania and from
tutienstl Island and Newfoundland. In the West the subspecies {falcata
tenikdi ds found oceurring from Alasks to New Mexico. Both the typieal
werics and the subspecles are absent from the central bart of North
Lmertea, :
During this survey margaritifera was collected at twenty-three stations
wo tuble). These are plotted on Map T as filled-in eireles. Other records
T Nova Seotia are: Eact River, Pictou County (Nat., Mus. Canada)
st "Rivers in Annapolis [County]” (Willis, 1857},

= enloqy

Tones's (1877 statement that in Nova Seotia the specics occurs in
kes as well as in streams 3s no doubd incorrect. The authors have collected
argaritifera at over one hundred different localities n northeast North
beieriea and have found it only in streams, never in lakes or ponds, All
“reams found to contain this species have exhibited similar ecological
caracteristies. e, moderate to quite rapid current, and sand, gravel, or
weky substrate. Although only a few water samples were analysed, low
witer hardnesses (less than 50 P.pm. total hardness) were found in each
e This agrees with statements in the literature that the species oeeurs
v in soft water. Hendelberg (1960) has shown that this gpecies sometimes
s to be over 100 years old,

Murphy (1949) " has shown that hoth the brown and rainhow trout
metion as hosts for the western subspecies faleata, Clarke and Berg (1959
bave suggested that the native brook or eastern speckied trout, Salvelinus
fennfinalis (Mitehell) | is the probable host for margaritifern ¢str. Both
S fontinalis and M. m. margaritifera are unusually abundant and wide-

For more complete nformation on the following species see Bimpson, i4: Ortmann, 1919 and
Chvhe amd Berg, 1859,
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Mar 1. Margarilifera margaritifera margeritifera, Filled-in cireles represent statio

> o [ETTIIEE
which the species was found. Open circles represent negative sta

appeared eeologieally suitable for the speeies.

“P?‘f‘fil'f in Nova Seotia and oecur in identical habitats. Also, since ifmtuf"
is the only widely distributed trout in the provinee, it is very probab!

prizeipal host for the glochidia of margaritifera. The only ather “l{T:i
distributed salieonid in Nova Scotia i Salmo salar Lmn the

salmon, an anadromous fish that does not occur as far 1n}and elgewhere

North America as does margaritifera.

- . . L f t] Orq l’I‘h{J !;~,e'
This speecies is the Margaritona margorififera of auth

Margaritana has been placed on the Official List of Rejected and It

Generic Names in Zoology (1958) by the Internatlonaf Commizsion &

Zoological Nomenelature.

Subfamily UNIONINAE
renus mLLeTio Rafinesque, 1819
Elliptio complanatus (Sclander)
Piate I, figs. 5, 6; Plate IV, figs. 7, 8

‘}’4(}(
Mya complanata Solander, 1786: Portland Catalogue, p. 11. ET\’ "
Iocality: Maryland). TJohnson (1948) has restricted the LT
to Potomac River, Washmgton neoc

Deseription

Although. exceedm;, v
recognize. The shell is mediny
pressed, subelliptical to subpin
Ia has a dark and usually ray
sred lateral hinge teeth, and
white or salmon eoloured.

{histribution

This species is found in 1
Lawrinee to Greorgia and in
Luke Erieo Tt also oceurs in I
e tributaries, and in parts ¢
sarthern dhtﬂbutmn remain t
| During  this survey E. ¢
: attons tsee table). 1t hag i
J! rbour Lake, and at the nan
Wi Canada). Al these TECOr

: - ’f‘:{if‘llﬁ_{

. I Nova Seotia, as elsewt
“ers,and streams, and on nes

: g 200 4
D e Uu—
M_éis sale of miles
kR

A .u. Y y
: U. Ellintie complanatus, Pos
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ih Wm!mu
atthough exceedingly variable, Lllzptw r*omplnmtm is quite easy to
rnize. 'The shell 18 medium sized {up to 5 inches long), rather com-
el mhvili[)ﬁcal to subrhomboid in shape, and of medium thickness.
ax a dark and usually rayless p(zmbtrdcmn prominent pseudocardinal
.d lateral hinge teeth, and nacre that is often purple but oceasionally
s hire or galmon cotoured,

Pristetbued ton

This speeles is found in the Atlantic Drainage from the Gull of 8¢
fonrence to Georgin and in the St Lawrence Drainnge cast of eastorn
[oke Brie. 1t also oceurs in Lake Huron and Lake Su perior, 16 some of
w'f.r tributaries, and in pmts of the Hudson Bay ])mmage Details of its
serthern distribution remain to be worked out.

During this survey K. complanafus was collected at thirtv-seven
aations (see table). 18 has also been taken in Sydney River Lake, Ship
itarbour Lake, and at the narrows in Grand Lake, Nova Scotia (all, Nat,
yiux Canada). Al these records are plotted on M(a,p I1.

o
Feolugy

In Nova Seotia, as eisewhere, this species is found in lakes, ponds,

ors, and streams, and con nearly all kinds of substrates. Only very small

e } [ i

Filled-in cireles represent station.
% orepresent negative stagons
Jies.

1 habitats. Also, since fonii..:
rovinee, it s very probabiv «i
Afera. The only ofher geners: -
alme salar Linn, the Al

weeur as far inland clsewhere

arilifera of authors. The wae
il List of Rejected and [nvab:
International Conunissinn o

(IINAT
sque, 1819
{Solander)
1V, figs. 7. 8

“atalogue, p. 11, lot 2190 4y
hasz restricted the tvpe locabity

47

A5

20 40

PO W
&5 scate of mites &3 61
1 3 i

Mar 11, Elliptio complaneius. Positive jocalities are plotted as filled-in cireles.
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brooks appear to be unsuitable. It is very eommon and is usually the
dominant species where it oceurs.

' According to Lefevre and Curtis (1612) and Matleson (1948}, the
vellow perel, Perce flavescens (Mitehill}, is the host for E. complonatus.
Livingstone (1951} has stated that P. flavescens does not oceur in Cape

—.Breton Island, however; and the presence of K. complanatus there poses.s. ...

problem. Fither ancther host fish is involved or P. flavescens does ocenr
there but was not detected.

Subfamily ANODONTINAE
Tribe ALASMIDONTINT
(ienus ALasMIDONTA Say, (1818)
Subgenus avassioxta, s.sbr
Alasmidonta (Alasmidonta) undulata (Say)
Plate 171, figs. 3. 4

Monedonta undulate Say, 1817: Nicholson’s Eneyclepedia, Ist. ed., 2, pl 3
fig. 3 (type loeality: Delaware and Sehuylkill rivers).

T i

- : I

il

. 0 i) 40
T rasr st
6% e Bes 62 6l .
L , ! __,,.-.—am“""-‘

Map J5L. Alosmidonta wndulata and A, varicosa. Positive - localities for A, o9

are plotted as flled-in circles. Positive localities for A. varfeosa sre B
ag filled-1n rectangles,

=
F

Deseription

A undulata is well eharacteri:
shory, subtriangular shape; dark
thickened anterior. The. pseudec
and stubhy, but the lateral teath
wenipture s unusually coarse and

(istrdnetion,

'This species is distributed in
St Lawrence to North Carolina
rilnitaries east of Lake Erie. In N
wm the central part of the
Map 111

f‘,-:'.nfu_{;‘ig

Alasmidonta undulata oceurs
Sottont Jt s speoradic in itz oce
aithare have found it deminant
Nerth Ameries. The host fish is o

Subgenus pEcvms
Alasmidonta (Deecur:
Plate

= © varieosn Lamarck, 1819 An
Sehuylkill River near Philad

Paeriybon

Pl small sige (up to 24 inche
Crereorrugated posterior slope, a
“elearly distinguish this speeis
Jraly rayed and s usually light
Peadorardinal hinge teeth are m
w0 gheent, )

{)sﬂ.‘f”‘[i.i”h-n”

\‘1H raricosa is found in the A
Lo Brunswick to South Carolina.,
Hlensm Nova Scotia. These loe

s 7’(,14‘;!
A vary :
o tarcosn HCCUrS iny I Mo

Sy o rapids, and in sand or a2
L oamgaritifera m. margaritifera
©ORBRnown, : ’




n and is usually (e
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it for E. complangtus
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}f;‘q(!}']'j}]f?lOTl .
/ 1. yrdulata is well characterized by its small size (up to 3 inches long);
shart, subirisngular shape; dark or rayed periostracum; and prominently
(hiekened anterior. The. psetdocardinal hinge teeth are well developed
“nd stubby, but the lateral teeth are nearly or entirely absent. The beak
sture 18 unusually coarse and heavy.

ceuly

stribution
‘this species is distributed in the Atlantic Drrainage from the Gulf of
2 FLawrence to North Carelina and in the St. Lawrence River and ite
os east-of Lake Brie. In'Nova Scotia it was found at twelve stations,
A1 in the eentral part of the province. These stations are plotted on

Yap 1L

Fralogy

Hlosmidonte wndulata ocours in lakes and in rivers usually on & sandy
sattom, 1t i sporadic in its occurrence and almost never abundant. The
sthars have found it dominant at only o few localities in northeastern
vorth Ameriea. The host fish is unknown.

Subgenus wicviamps Rafinescue, 1831
Alasmidonta (Decurambis) varicosa (Lamarck)
Plate III, figs. 5, 6

" in variessa Lamarck, 1819: Anim. sans Vertébres, 6: 68 (fype locality:
sehuvlkill River near Philadelphia, Pennsylvania).

Beseriplion
The emall size (ap to 24 inches long), subovate shape, nflated posterior
v corrugated posterior slope, and characteristic pericstracum and hinge
ol elearly distinguish this species. The periostracum is more or less dis-
Snety raved and 1 usually highter cotoured anteriorly than posteriorly.
vendeeardinal hinge teeth are small but usually distinet. Lateral teeth
~ ahsent.

Heslvelintion

1. pameosa iz found in the Atlantic Drainage from Nova Scotia and
Vow PBrenswick to South Carolina. The authors have found it at only four
cations in Nova Scotia, These loealities have been plotted on Map 111

frology

4. varicosa oceurs only in moderate to rapidly fowing streams, often
v vilflos or rapids, and in sand or among gravel or roeks. Tts usual associates
e Margaritifera m. margaritifera and Hlliptio complanatus. The host fish
- nknown,
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Tribe ANODONTINT
Genus avonontTs Lamarel, 1799
Anodonia implicata Say
Plate II, figs. 1, 2

Anodonta implicata Say, 1820, New Harmony Dissem., 2, no. 22 n 340

{(type locality: Danvers, Massachusetts, US.A). Neotype selected by
Johnson, 1946 (neotype locality: Agawam River, Plymouth, Aassy.
chusetts).

Desceriplion

A, mmplicata may be distinguished from other species by its large sin
(up to 6% inches long), by its elongate-elliptical shell whieh is prominends
thickered anterior-ventrally, and by the complete absence of hinge teeth
The periostracum is usually heavy, yellowish, brownish, or black, and -
not rayed except obscurely in ocecasional young specimens. The nacre i
normaltly saimon coloured or pinkish, sometimes whife or bluish.
Distribution

This species is recorded with certainty only from Nova SBeotia souh
to South Carolina. During the present survey it was collected at 12 station-
These have been plotted on Map 1V,

a 20 40
&5 scate of miles 63 bii I
: ] -
Mar IV, Anodonia implicate and Strophitus undulatus. Positive locahlic

implicaia are plotted as filled-in circles. The single positive Jracals
S. undulotus is plotted as a filled-in rectangle, :

Feology

The host fish for 4. el
parndoharengus (Wilsonj, o m
and lakes in the spring to 7spawr
to ronstal regions frequented by
hatrates) vRFEY on mud. Al
o the Great Lakes and in the
-neemens of A, dmplicata have
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m_..mrrncv System to North O
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Falogy :
‘ The host fish for A. dmplicata is the alewife {or gaspercan), Alosa
cendoharengus {(Wilson), a marine fsh that migrates into coastal rivers
wad 1akes In the spring to spawn, Anodonta implicata is therefore restricted
v eoactal regions frequented by its host. There it oceurs on gand or gravel
ahatrates, rarely on mud. Altheugh 4. pseudoharengus is also landlocked
x the Great Lakes and in the Finger Lakes of New York, no authentic
:37\“(‘!'1]1(‘1'1.‘5 of 4. implicata have been seen from those areas.

Anodonta cataracta.cataracta Sy

Plate 11, figs, 5, 6

tewdonta cataracta Say, 1817 Nicholson's Encyclopedia, 1st ed., 2, pl. 3,
fig. 4 (type locality not specified).

Heseription

The shell of Anodonta cataracia cataracta is medium to large (up to 6
sehes longl, thin, inflated, and without hinge teeth. The periostracum is
ween or greenish brown. Two broad green rays are often present on the
«eterior slope, 1t may be distinguished from the closely related A. cataracta
ranksiena by ifs beak sculpture, which is typically double-looped in
duracta sstr. bub concentric and single-looped in brooksianag, {See
fomarks" under brooksiana.)

frstribufion

Typical 4. cataracte occurs in the Atlantic Drainage from the lower
v Lawrenee System to North Carolina, Specimens elosely related to this
weeles also oceur in Michigan, in parts of the Hudsen Bay Drainage, and
“om South Carolina to Alabama. Details of e northern and southern
s-tribution: require further investigation,
During this survey, typical specimens of cataracta were collected at
wweny stations, The National Museum of Canada also possesses a specimen
e Yavmouth, Nova Scotia. These records have been plotted on Map V
~ tilled-in rectangles.

meilagy

This species oceurs in lakes and ponds and in large and small, usually
“aw-moving streams, Although sand and mud are the more frequently
“enpied substrates, gravel and rocky arveas are also sometimes inhabited.
In Nova Scotia it s usually the only unionid found in soft, muddy habitats.

Host fish of 4. ¢. cataracta are unknown. However, zoogeographic and
“abitat similarities between that species and the hrown bulthead (Tetalurue
“hilosus nebulosus Le Sueur) together with the unusual ability of both
Piries to withstand the low Oxygen: coneentrations characteristic of semi-
wamnant, muddy habitats suggest s possible parasite-host refationship.
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Mar V. Anodonta cataracte brooksiona and 4. ¢ c-a.ta.a'a(-m._Pos:is‘:ivo oexdin
A. e, brooksiona are plotted as filled-in eireles, Positive localiiies fi
cataracta are plotted as filled-in rectangles,

Anedonia cataracia brooksiana van der Schalie

Plate II, figs. 3, 4

Anodonta brooksiana van der Schalie, 19388: Ann. Carnegie Mus.

167-169. pl. 16. fig. 1 and 2 (type locality, Sprout Pond Arm. Ferrviare.
District, Newfoundland).

Distribution

The sheil of brooksiana is of medium size {up to nearly 5 inches 3“-’1;:-‘
thin, elliptieal, and inflated. The beaks and posterior slope arve low, f“! )
poorly defined wing is present. The periostracum is straw yellow, erosse«
ntierous fine green rays, and on the posterior slope two promncit ‘
rays arc usually present. The nacre is thin, uniform in thickness, with
bluish-silvery hue. Hinge teeth are completely ahsent. A
The most distinctive character of brooksiana is the beak son
In the original description (van der Schalie, Le) this was ¢Ivsm"<!v"-'
“eonsisting of numcrous (8-12) more or less irregularly z-urmmiii
rugated folds which extend well out on the dise; the first twe or “‘*“: L
somewhat double-looped while the others are irregular and often appe

e )

snastomose.” As such, it diffe
found in eastern Canada wl
nodutae™ (Van der Schalie, |

dbstributon

In addition to Newfound]
Brimswick {Athearn, 1961}, §
wore also eollected during th
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f -‘J:ﬂJ{fli/
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ipmose.” As such, it differs from the heak sculpture of other anodontas

4 in eastern Canada which ig “characteristically double-looped and
ot (Van der Schalie, et

shtion

In addition to Newfoundland, this form has been recorded from New
armewiek (Athearn, 1961}, Specimens agreeing with the ahove deseripiion

alzo collected during this survey at, twenty-five stations in Nova
These stations are plotted on Map V.

Grapl .
A.c..brooksiana occupies. habitats - similar—io those -occupied by
refa s str, de., lakes, ponds, rivers, and streams, and is found on a

ety of substrates. Like cataracta, the host fish of Dbrooksiana are
ROWH,

&1

sooenlarecto. Posttive el -
voeireles, Positive localitios 1 4

les,

ma van der Schalie
3, 4

938 Ann, Carnegie Mue _
ty, Bprout Pond Arn. Forevi,

ize {up to nearly 5 inches T
I posterior slope are low. o
1eum is straw yellow, erosscd

erior slope two prominent e
n, uniform in thickness, with
tely absent,

sokstana is the heak ‘q"""‘“”.""’
Aie, Le} this was deserihe|

less irregularly eoncentric, «
dise; the first two or three
re irregular and often appen

irial :‘1’:'3

Through the kindness of Dr. Henry van der Schalie, University
usenms, University of Michigan, we have been ahle to study paratype
weimens of Anodonta brooksiang, These specimens exhibit the concentric
ik seulpture which iz characteristic of that form. Examination of a
“usherof lots of 4. cataracta from varions localities in northeastern United
e has indicated the presence of similar concentric beak-senlptare in
cwsional specimens of eataracta. This character appears to he more
wment I northern populations, however, On the basis of present informa-

= the fovin brocksiona does not correspond with the accepted definition

Tuoepeeies. Heostatus needs earefyl re-cvaluation, but in this paper: it is

srded asoaosubspecies of cataracta &, sir.

Gremies STROPHITTS Rafinesque, 1820
Strophitus undulatus (Say)
Plate 111, figs. 7. 8

ot wndnlate Sav, 1817: Nichal
ed. 20 2021, nl 3, fig. 6 (type ]
near Philadelphia, Pennsylvania)

soi’s Einevelapedia, Philadelphia, Tat
ocality not specified hut presumably

SsenipFlon

This species is medinm-sized {up to 34 inel
sorather smooth and shining yellowish brown to black periostracum.
Pendaeardinal hinge tecth are usually indicated by slight to clearly visible
cellings just anterior to the heaks of each valve, Lateral hinge teeth are
wimpletely absent. The naere iz bluish white with vellowish or salmon
“iffusions near the beaks, and is bordered at the edge of the valves with
e green or greenish brown, The vestigial hinge teeth and characteristic
“wre are the hest conchological characteristics m this species,
359450

tes tong) and fairly thin and




‘This station is plotted on Map V1.
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Dristribution

S, undulatus is widely distributed and oceurs from Lake Hupoy easi-
ward in the St. Lawrence Drainage, south to North Caroling in the Atlang,
Draiage, and throughout the Oh1'o~M'ississippi~)-iiss<3uh Drainage 1.
Nava Scotin it was found at only one locality, the Tidnish River, 10 1
NE. of Ambherst (see Map. IV, o

Eeology

S undulatus oceurs with greatest frequency in small rivers and epecl.
on fine gravel, sand, or mud. Oceasionally it also oceurs in Iakes. The lnpe..
mouth black bass, Micropters salmoides | Lacépede), and (he norther,
ereek chub, Semofilys atromaculatys { I\-ﬁtchiH), have served, undey eX )i
mental conditions, ag satisiactory hosts for the glockidia of 8. wndutiin.
Only the latter fsh oceurs in Nova Seotig (Livingstone, 1851).

his speecies is the Strophitus rugosus (Swaingon) of authors,

Subfamily LAMPRITT NAE
Genus LaMpsLIs Rafinesque, 1820
Lampsilis ochracea (Say)
Plate IV, figs. 3, 4

Unio ochraceus Say, 1817: Nicholson’s Eneyclopedia 2 pl 3, fig 8 iy
locality: Delaware and Schuylkijl rivers).

Description

L. ochracea s medivm sized {up to 3% inches
rather thin, Sexual dimorphism s prominest: fema]
teriorly, but males are not. The periostracum s brownish and with o
without raye, Pscudocardinal apd lateral teeth are hoth well developed I
narrow. The nacre is white. biuish white, or tinged with pink or salmon.

Distinguishing charneters between this species and other lampsilils.
ie, L. caripsa {Suy) and L. radiata radiata (Gmelin), are as follows, 1
cariosa the shell and hinge teeth are thickened; the periostracun iz vel-
lowish, and when TaVs are present they are confined to the posterior sloge
only. In ochraceq the shell and hinge teeth arpe thin; the periostracim
brownish; and when Tays are present, they ape distributed over e wi
surface. 1. radiaty may be distinguished by the nhsence of Drominent sexid
dimorphism and {)ie more heavily thickened shell. Also, the interdentum
ochracea is thin and tompressed, but in carigsa and raediata it is thick an!
heavy. . carosa kas not been found in Nova Sectia,

Distribution

long), subovate and
es are enlarged pos

This species is quite sporadic in s distribution, It has been recondif
from New Brunswick {Athenrn, 1961) south to the Ogeeghee River, {.?(‘f’ffi-f
In Novs Seotia it was found only at station 2: the River Hebert at Newvil

Dy
. b

7 bink,

e 20 £

I scale of nuileg

e VI Leonpsilis vadioig radialg and |
are plotted as filled-in tireles.
15 plotted as & filled-in rectang,
?';'.Ji'oyy

L. ochraceq oceurs in ponds, o
Ymlddy bottoms. It i most abuw
WSt Ash s unknown,

Lampsilis radiat

Plate 1%

W radiggg Gmelin, 1792: Syster

ioca}ity, Virginia).

{ eseription

~ The shell of this species is medi
Ptieal, thickeneg anteriorly, and 1
teeth. The periostracum is ro
Howish, greenish, brownish, or b
‘zt!iy‘ distributed over the sheil ¥
“ed individuals. The nacre iz whi

55%43-0-_3
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tes and ofther Ly
pelind, sare as follows
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Getributed over the =k
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1. Leinpstlis vadiata ra{l}uta_anci L. ochracea. Positive loealities for L. 1. radiaia
are plotted as Alled-in civeles. The smgle positive lovality fov L. ochracea
i< pintted as a filled-in rectangle.

Sy

! aehracea oecurs in ponds, canals, and slow-flowing rivers on sandy
v bottemns, [L i most abundant in ponds near the sea-coast. The
n<k 12 unknown.

Lampsilis radiata radiata (Gmelin}
Piate 1V, figs. 5, 6

diala Comelin, 1792 Systema Naturae, 13th ed., p. 3220 (Lype

seahity, Virginia) .

splion

e shell of this species is medium sized (up ot 4% inches long), sub-
weal, thickened anteriorly, and has well-developed pseudocardinal and
i reeth. The periostracum iz roughened by close, concentric wrinkies;
iowisly, greenish, brownish, or blackish in eolour; and has darker rays
ity distributed over the shell but prominent only in young or light-

cired individuals, The nacre is white, bluish white, or tinted with salnon

k.
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Distributior
Distribution » ‘ ‘ AarrEReN, M. P (1848). Life histo
7. r. radiaie vanges from Lake Ontario through the lower St Lawrene : Midland Nat., 40: 600-723,
Drainsge and south in the Atlantic Drainage to North Carclina, A closely Museny, Go (1942}, Relationship of
related inland subspecies, L. r. siliqueidea ( Barnes), also oceurs in the & River. Culif. Fish and Crume, -
Iawrence Drainage, and intergrades with raduata in that region are commorn ey, A B U919 A monog
(Ciavke and. Berg, 1959) - ] F};lnmntm account of the ge
: ! L e . Bt pages, i
During this survey rediala was collected at only sty statioms Thiw e I(;hrp (19147 A deseript
stations have been plotted on Map VI ; water mussels. Bryant Walknr
A, MLOW, (1938), A survey of |
E(‘ofog’g{ o _ : af Sei, 19: 253-263. o
This species iz refatively commnon throughout most of its range D - Snane, Jo RO (1857) . A list of shell

oceurs in lakes and rivers on substrates of gravel or sand and occasionnin
on mud. The host fish is unknown. It may he significant, however, that &
vellow perch, Perca flavescens (Mitehill), and the swallmouth fu-
AMicropterus dolomiewt dolomiens Lacépede, have both been mplieated -
hosts for L. ». siliguoideq, and both oceur m Nova Seotia
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Prare I

2, Margaritifera margaritifera smargarittfera, adult
4. M. m. marguritifere, sub-adult

6. Elliptio complonatus, adult

8. Ligwmea nesuta, adult

All figures B5X




i

wittfere morgaritifera, adulé
., gub-adult
5, adult
t




Prare IT

1, 2. Anodonia smplicate, adult

2
.3, 4. Anodonia cotoracta brooksione, adult
6. Anodonte cataracte ectaracta, adult

.5

All figures 69X
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cstere, adult
ek, adualt
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Prae ITF

y 2. Alasmidonta heterodon, adult
4. Alasmidonia undulaie, adult

, 6. dlosmidonta varicose, adualt

, 8. Strophitus undulatus, sub-adult

All figures 82X
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eradon, adult
hilata, adult
inosa, adult
atus, sub-adulg
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Prarg 1V

Figs. 1, 2. Lampsilis cartosa, juvernile male
Figs. 3, 4. Lampsilis ochraceq, adult female
Figs. 5, 6. Lampsilis vadiata radieta, adult female (%)

o

Figs, 7, & Elliptio camplanatus, adult

All figures 89X
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