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THE BREENING BEABON OF UNIORIDE IN PENNSYLVARIA,
BY DR, A, K. ORTMANN. i
Since €. T, Stnpson published his new system of the Unignide
(Proe, U5 Nar Mus, 22 O0G), which is founded, in 4 large part,
spon the o warsupivm 7 of the female, this lan

pivded as one of the most important feature

BT GrERD nust be pe.
™

s of the soft parts of the
musacls, and should be konown in every epecies,

number of species, in which it hna never
Tlhat eertain species are very rare

Yet there is a large
been seen by anybody,
ly found with (he marsupinm de.
veloped, s, in my opivion, chiefly due to the fue

b that they ure not
8

#ily oltained at the period when they are gravid.  As Sterki hus
lirst suggestad (NavriLus, 9, 1895, p. 91y, there
Arong our mussels with reg

are two groups i
ard to the period of gravidity )1 summer 3
breeders and winter brecders. In the summer breeders the shoet
“breeding genson " falls lnto the early summer months (May, June,
Jelyy s now since many of the species which belong or may Lelong
Bere zre characteristio for the larger rivers, avoiding smaller streams, ;
and since just at this time the rivers very generally are swollen angd ;
mddy by copious EUmMmer-rainsg, it is practically impessible to col.
Leet them in the gravid condition.

Boring the summer of 1908 we had exceptionally dry weather in
our region ; tle siage of the rivers in Pennsylvania was already in
the beginning of Jaly very low, and thus the writer succeeded in
finding severad speeies in g gravid condition, which ge
seashn are out of reach. In addition,
in the smaller

nerally ut that
he has collected other specicg
Streams ab various seasons, and has found gravid
+females, both of summer and winter breeder
st of them, which also intends to give the pr
: epecics which are found in Pennsylvania ;2
n order to aveid misundersmnding,I want te state expressly that hy
“pericd of gravidity 7 or & breeding season ” I mean the time when the gills,

or part of the gille, which formg the “muarsupium,” are filied with eggs or }
embryos,

5. The following is a
evious records for those

Jee: Lea, T, Observations, 1L, 1838, p. 51 ff.; 111, 1842, p. 231 ; VII, 1860,
P 3315 X, 1863, p. 412, ete; Sterki, v, NavriLus, 9, 1895, p. 91; 12, 18398, p.
18 Amer. Natural, 37, 1908, p. 103 ; Beker, ¥, C., Bull Chicage Ac,, 3,
1898 (passim); Conuer, €, H.,, Navainos, 31, 1907, p. 87.
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Grour A. Wivter Brespers,

Truneilla triguetre Raf. Found gravid by the writer repeaicdl
in the months of September and October.

Truneilla perplexa rovgiana Lea.  Winter breeder {Sterks, "800
Found gravid in September.

e MicTomya fabalis Lea.  July-August (Lea, 111, 742},

Lampsilis ventricosa Barn., Winter breeder (Sterki, "05); sutinn
(Lea, III,°42); March, October (Lea, ¢bid. ). Tound gravid by 1)
writer in all months from May to October. Marsupivm parlly compt
(ovisacs extruded) on May 11; marsupium just beginniog w b
filled, July 80. (Breeds apparently “all the year round.”
below. )

Lampsilis ovata Say., Autumn (Lea, II1, *42); November (Les
X, '63). Found gravid in August, September, October.  (Thisi
merely & variety of L. ventricosa.)

Lampsilis cariosa Say. COctober (Lea, IT, "88). Found giavi
in August.

Lampsilis ochracea Say. June and November (Lea, IT, "38).

Lampsilis multiradiata Lea,  Autumn (Lea, IT1, 742); July, Au
gust {Len, ¢57d.). Found gravid in May, June, August, Septembe:
October. Only few specimens being found in June and July, iti
uncertain whether there is an “interim " in the summer,

Lampsilis luteola Lam. Marel, July-Aagust, October {Lea, 11
'42); July (Baker, ’98). I found gravid specimens in April, Ma
June, July, August, September, October, The species is a typio
winter breeder, only the end of one season and the beginning of th
next partly overlap in summer. JIn June, and chiefly in the begir
ning of July, sterile females (with the marsupium not charged) ar
mueh more frequent than in other seasons, while gravid females nr
very rare at the same time.

Lampsilis radiata Gmel. “All the year round '’ {Conner, '07
November (Lea, 11, *88); May (Lea, X, '63). Discharge of ov
sacs observed from November to March (Lea, X, 63).

Lampsilis Bgamentinag Lam, Winter breeder (Sterki, "95); a
tumn (Lea, III, ’42). Found gravid by the writer in Augus
September, October, but not in July. Among numereus specime
collected, July 8, 07, July 3, 10 and 13, ’08, not a single gravi
female was discovered. The earliest date for the latter is Aungust:
but from that time on they were found regularly. This species pr
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fera the larger rivers, and thus no dates could be secured for the
sprisg months, yot the @ interim " in July is very sharply marked.

Lampsilis erdiculos Hitde,  Autumn (Lea, 111, *42). Found
gravid in Aupust and September.

Lesnpsifis recta Lo, Winter breoder {Sterki, '93); antumn
(Lew, M42). Found gravid in Fuly, August, September, October.
No records at hand for the carly summer,

Eampsilis nasuta Say. ¢ All the year round ”* {Cenner, *07) ;
wintey breeder (Stevki, '95) 3 November {Lea, I, 38). 1 found
this speciea gravid in Beptember ( Delaware River), and on June 2
and 3 (in Lake Erie), when numerous gravid females were found.

Lampsilis irms Lea. I found three gravid femules on May 11,

Lampsilis parva Barn.  Winter breeder {Sterki, '95); May and
Novembur (Lea, V1I, '60).  Extrusion of ovisacs observed by Lea
(iddd.) in May.

Lampsilis (Proptera) alata Say. Winter breeder {Sterki, '95);
swtvmn (Len, 111, °42).  Found gravid end of August, September,
Uetober,

Lampsitis (Proptera) gracilis Barn. Winter breeder {Sterki,
95y 1 avtamn (Lea, 11, 42).  TFound gravid in September.

Obovaria retusa Toam.  Auvtumn (Lea, IXI, ’42), I found a
gravid female of this species on Angust 29, ’08,

Obovaria circulus Lea. Winter breeder (Sterki, ’95); antumn
(Len, IT1, 42); March, duly-August (Lea, 56id.). 1 found gravid
females on May 27,708, Both forms O, eirewlus and lens are in-
cluded here : they pass into each other.)

Obovaria ellipsis Lea. Winter breeder (Sterki, *95); antumn
{Lea, 11X, 749),

Flagiola securis Lea. Autumn (Lea, I1I, '42). Gravid females
not rare in September and Cetober.,

All species  mentioned so far possess the ¢ Lampsilis-type " of
marsupium, 7. ¢, the posterior part of the outer gilis is charged, at
the period of gravidity, with ezgs or embryos contained in distinct
ovisacs. When not gravid, this part of the gills differs in structure
from the rest, and females ave always recognizable,

Cryptogenia irrorate Lea, Winter breeder (Sterki, '95); autumn
(Les, 111, *42).

Marsupium very peculiar, but allied to the Lampsilis-type.

Prychobranchus phaseolus Hildr, Winter breeder (Sterki, ’95);
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antumn (Lea, Y11, ’42). Found gravid in Aucust, Heptember, O
tober. A specimen found an May 11, "07, bad most of Gie ovieos
dischargzed, None of the numerous speeimens colleeted by the
writer inJJune and July were pravid,

The peenlinr shape of the mursupiom of this species is well knowe.

In the following species, belonging to Group A, the marsppivs
occupies the whele of the outer gills, and while in Strophitus dis.
tinct * placentae” (Sterki) are developed, such structures or ovieacs
are not present in the rest.

Strophitus undulatus Say.  Auvtumn (Lea, 111, 42 Mareh, Oee
ber (Lea, dbid.); September, December (Len, 11, "38); dischnrpe of
placent® observed in January and February (Lea, X, 63) T found
this species gravid in the months of July, August, Septeniber, Ot
ber; aleo in May. The latest date is May 22,708 {one out of vleven
individuals). Among numerous specimens collected on May 1§ and
May 27,08, no gravid femalea were present, and during the month
of June such were never found, although a good number of apecinens
were collected.  The earliest date again is July 11, This gives ap
*interim ™' from the end of May to about the middle of July.

The eastern S. undulatus Say is absolutely undistinguishuble from
the so-called S, edentulus Say of the western waters,

Anodonta caturacta Suy. Breeding season, eight months during
the year; the interim May to October {Conner, 07y gravid ia Ouotes
ber and November (Lea, IT,’38). 1 bhave seen gravid specimess
collected on July 28, *08, and August 21,708, The first date, ns
doubt, represents an exceptional case: there was only a single pruvid
individual among forty to ffty specimens. The other dute {nlso &
single individual, but only one found at that date) possibly marks
the beginning of the season. At any rate it is very probable thas
the breeding season occasionally lasts longer than indicated by Cons
ner, and may be extended in individual cases beyond May and way
begin earlier than October, as is the case in other winter brecdurs,

Anodonta imbecillis Say. Autumn {Lea, 111, '42); Morel (Lo,
tbid.). Found gravid May 21,08 (outlet of Lake Leboenf, ¥rie
county), and June 2, '08 (Lake Erie). This species is hermaplve.
ditie, according to Sterki (NavriLus, 12, 98, p. 87).

Anodonta grandis Say. Autumn (Lea, 111, 423; July, Avpos
(sbid.); October (Baker, *98). In Pennsylvania gravid femates are
frequent in August, September, October. I have found a sis

& b4
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gravid female on May 22, '08, out of 4 large number collected.
Among numerous spectmens collected on April 24, June 9 Jfuly 17
one were pravid Thus the “interim " fppears w extend over Lhe
month of May to Jaiy, with vcensionnl individual exeeptions,

Anodontyides ferussaciunus Ly, Autumn (Lea, 171, 2% Octo-
ber (#B/d). Found gravid in May, Aagust and October, Among
a dozen specimens, collveted June 5, 08, in Little Shermngo Rivey,
tnd among numerous specimens of the var, subcylindraceus Len,
collected on June 2, 708, in Luke Erie, not a single one was gravid,
This would establish an interim at least in June. No dates are at
band for July.

Symphymota compressa Lea, Autumn {Lea, III, '42}; March,
Septeraber (Lea, ibid.), Gravid in May and beginning of June
(June 2 in Lake Eiie; only purt of the cuter gills charged), No
gravid females taken during the rest of June, angd during July, but
ouly a small number of specimens was secured during this time,
Beginning August 6, all through the month, and during September
and October, gravid females were abundant.  The color of the mar-
supium is very variable in this species: whitish, pink, orange,
brown, and probably depends on the stage of development of eggs
&ad embryos,

(7o be continued.)

SHELLS NEW TO THE N ¥ ENGLANDFAUNA.—In a very smgll
portion of shell-sand gatheredVyy Mr, John Robinson at Hampton
Beach, New Hampshire, Y didcovered a genus  new to America,
mamely Homalogyra atomus Phil\ & subsequent visit to this place
enebled me to add a number of f 8 new to the Now England
Coast north of Cape Cod, Amghg Yhose thus far determined i a
Seissurells, probably crispata m.,
A few years ago Miss Marjorie C. Nek ;
Tagelus devisus Spengl, on Foflin’s
has detected a specimen species at :

Later I hope to make £n extended paper w
and other new additighs to our molluscan °
Morsz. !
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THE BREEDING BEASON OF UNIONIDE IN PENNSYLVANIA.

BY . AL B ORTAMANN,
(Coneholed from page 95.)

Symplynota ofridis Cone. August 24, 708, four gravid females
were found amony w dozen specimens ; of 35 specimens collected by
Dr. DL AL Atkinson on July 11, '08, not a single ona was gravid.

Symphygnota costata Ral, Autumn (Lea, 11, 7492); March, Oec-
toher (L, 2bid ). 1 ound gravid specimens in April, May (latest
date, Mag 20}, and then again in Augast (carliest date, August 9),
september, October. Numersus specimens were colleeted in June
ami July, bat none of them was avavid.

Symphymnota complonate Barn,  Autumn ( Lea, 111, '42) ; March
(Lo, 2bidy. Gravid females found on May 14, "08.

Alasmidonte undulata Suy., September und October (Lea, 11,
"8). Gravid females on July 18 and August 12,

Alasmidania heterodon Yea.  August, September (Les, 11, '38);
Muy (Lea, X, 7630,

Musmidonte marginate Say. October and December (Lea, 11,
'38).  The western form was found gravid in August, September,
October.  Qut of & number of specimens collected on June &, 8 and
2% none was gravid, No dates at hand for July. The eastern form
was found gravid on August 18, The western form {==truncata
Wright = typical marginata Say) is hardly distinguishable from the
eastern (==var. varicosa Lam.), see Pilsbry and Fox, NavriLus,
01, ppe 6 and 17).

Grour B. SummeEr BreErppns.

Some of the summer breeders (Unio, Pleurobema) have the outer
pills only serving as marsupivm, in others { Quadrula) all four gills
are supposed to assume this function in the breeding season, Yet in
many Quadrulas this condition is unknown, and, as we shall see be-
tow, the arrangement of the species into genera will need revision
and correetion. 1 enumerate the species here aceording to Simpson's
Synopsis,

Unio gibbosus Barn,  Summer breeder (Sterki, '83); July, Aug-
it {Lea, 111, 742). 1 found gravid females of this commun species
in June and July, and a singie belated one on August 13. Hun-
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dreds of individuals were coliected in April, May, August, Seplem.
ber. October, but no gravid females were amony them,

Uidn erassidens Yavm. Summer brecder (Brerkiy 700y, 1 eolbected
numerous specimens in July, Avgnst, September, October, bul nevor
found o gravid female. I never had a chance to got this Bhecivg
enrlirr in the senson.

Unio complunatus Dillw, ¢ But once annually, from April-}May
to July-Auvgost ”* (Conner, 07 May (lea, X, 763) 1 collected
this species only in the month of August, and consequently never
found it pravid.

Dlevrobema clava Tam.  July-Angust (Lea, ITI, '42). Found
gravid on June 18 and July 10, Specimens collected on May 14
and in August, September and October were not gravid,

Fleurobema  aesnpus Green.  Summer  breeder {Sterki, '95),
Greavid on July 3 and 18, '08. Never found in the pravid state
during August, September, October, when many were collected,

Bterki ("05) places this with the species, in which all four gills
are charged, and (Pr. Obio Ac., 4, '97, p. 891) with the penus
Quadrula,  Yet according to my observations only the outer gilla
gerve as marsupium, and are distinguished at that time by u very
peculiar red color; already Lea (X, 763, p, 432) enumerates his spo-
cies among those which have red eggs, but he saw them only in the
ovarium.  Yet this “red ™ of the gills is entirely different from thay
of certain pgravid species of Quadrula, being rather of a “ lilae” hue.

Quadrula undulata Barn.,  Summer breeder (Sterki, *95). 1 col.
tected many specimens in August, September, October, but did net
find gravid females. The only one was found on July 3, 08; it hid
all four gills charged, which were whitish (not red).

Lea (X, ’63, p. 417) says that only the outer branchim serve ay
marsupium, while Sterki {*95) puts it in group B, where all four
branchiz are said to be charged.

Curiously enough, Sterki (’95, p. 93) places the closely aliied [/,
multiplicatus Lea (== Q. heros Say) with his group A (wivter
breeders), giving the date November 1, and says that also the mas-
supium is of the type A (Lampsilis type).  Since the latter hias been
deseribed and figured by Lea (VII, 760, p. 122, pl. 30, f. 105}, nnd
is distinetly of the Quadrula type, with all four gills eharged, 1 Lelievo
that we have to deal with a lapsus ealami for U. multiradiatus Lon.

Quadrula lackrymosa Lea. May (Lea, I1I, 742).

)

&)
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Guadrula pustelosa Lea,  Summer brecder (Sterki, 785),

Ceadvule rubrginose Leao July-Aupest (Len, 11, '42); June
Sker, "98). 1 found this epecies gravid on Muay 27, Junce 30,
fuly 3 and July 8. The marsupiom corresponds to the account
riven of it by various writers; it is formed by all four gills, which
e ud st time deep red,

et subrotendie Lea. Summer breeder (Sterki, '95). Found
sravid July 3wl July 130 During late summer and fall no gravid
Pewoles were Tound, aliheugh many apecimens were colleoted. All
wonr pills are ehnrged and of deep ved color.

animm Iivthandionn Lea, One gravid female was found on
Anmust 2,67, among hundreds of specimans coliected 5 all four gills

]

e a-h:\:-uml, and red, Later in the season, in Augufét, September,

Uiedober, no gravid females were seen. b The e Tod

Guadrula coceinea Conr. Found rruwnl cen June 18, 08 (Nes-
ik (_wol\ Bl enn (i"?ﬂ collected i)y Mr. Dennis Ihdly on
Juue 22,708, Elu re were, altogether, aliont a dozen of them, and
in cvery ease the marsupinm did not agree with the type of the
sosong Queadrula, for only the outer gills were charged in theic whole
extent, and were whitish,  This would remove this species from the
senns Qradrale, and would place it with Plewrobema,  (Baker, '98,
p. B0, mives o deseription of the soft parts, and says © four gills used
s marsupinm,’” but this may net be founded vpon persenal observa-
tisn, but may have been inferred {rom the systematic position of the
sprecine.)

fzzrm;mrm !ubm endate Barn,  Gravid, according to Sterki (Navu-
Tivus, 21, '07, p. 48) on June 10, ’07, und marsupium formed by
all four g il] This wonkd place the species with the genus Quadrula,
where it would group with Q. trupezoides Lea. Since the specific
nime is preoceupied in this genus, and since none of the synenyms
are smvailable, o new name sheuld be found, and I propose here:
Quadrula tritogonia nov. nom, (I have discussed this point with
D Sterki, and he is of the same opinion.)

OFf the other species of Quadrula found in Western Pennsyl-
vaniz, Q. iii})/)opaza Lea, eylindriea Say, metanevra Raf., cooperiana
Len, obliqug Lea, pyramidata Lea, tuberculata Raf,, I have never
geen gravid femsles, and nothing is known about their marsupium
and breeding season.

he above observations on the breeding seasons of Pennsylvanian

RVt Trsce:vcf’w c;rc?v;d;fcn) e f?//&j/:cf'/?/
.'“’fvm /rfc/‘(f*mn Coy
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nfonide ully hear ont Sterki’s division into two ZTOups : FUminer
and winster breeders. The breeding sesson of the sumnier brociders
is short (maximum hardly four menths), while in the winter breed.
ers this season is prolonped, extending from late summer, throogh
the winter inte spring. Yet it must be borne in mind that probably
in the single individual the breeding season does not fully occupy the
whele fenath of the term, sinee it has been repeatedly observed that
the embiryos and ovisacs are discharged at various times, even in the
beginmning of tha winter,

In rome specics belonging to the group of winter breeders the
peried of gravidity may be extremely long, so that the end of one
breeding season {in May, June, July} may overlap with the begin.
ning ol the nest (Tane, July, August), and sueh species may appesr
to breed <l the year round.”  This has been Linted at alrendy by
Sterki, and Conner gives the following instances Lampsitis radiota
and Lampsilis nosuta, My own obeervations make this condition
probuble in Lampsilis ventricosa snd Lampsilis luteola.  Yet in
others an “interim ™ is very distinet in the early summer.  This is
the normal condition, according to Sterki, and has been found to be
true for dnodonta cataracta by Conner, and by my observations it is
mide more or less probable for Lampsitis Kgamentina, Prychobranchus
phaseclus, Strophitus unduwlotus, Anodonta grandis, Anodontoides fer.
ussacianus, Symphynota compressa, Symphynota viridis, Symphymota
costato, Alasmidonta marginata.

These peculinr conditions may be explained by the following
assumption : Quadrule, with the four gills serving as marsupium, is,
in my opinion, the most primitive type of our Unionide.  Next fo it
gtand Hleurobema and Unio, with only the outer gills gerving as mar-
supium, but with the shell more or less resembling that of Quadrula.
These forms represent also the most primitive type of the breeding
seasor, which is short, and fails into the warm season. These forms
existed already at a time when & uniform warm climate prevailed.
At that time, possibly, the breeding season was not o restricted, but
at the present time it has become so, since only during a short period
of the year these old, primitive conditions prevail (in summer).
Forms like Unio and Quadrula actually go back to mesozoic times.

All other genera are more advanced. The group Alasmidenta,
Symplynota, Anodontoides, Anodonta, Strophitus (whieh is, accord-
ing to Sterki, characterized by a peculiar glochidium) resembles in

i
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the marsupivm the Pleurobema-Tnio type, Lut Jiff
tendency to reduce the hinge jeeth. Anmbier group
rest of the genera, in which the marsupium bect
specialized, more or less restricted {o o part of the
where true ovisacs are developed. Al these more:
originated probably at a time when scasonal eh
existed already in our continent—in the fertiury—
ing of the warm period in summer posaibly imibneed
the breeding season, that is to sxy, to postpone (he
embryos to a more favorable time, nancly, til
This made necessary special adaplations for the car
bryos through the winter, and probubly the ovis
highly developed genera helons 1o these specind
certain penera, ovisacs are not al ol developed, and
independent form {placentw).  This leagthoning
season finally led to the merging of the end of the
the beginning of the next (known only in one of
specialized genera, Lampsilis), while in less spech:
Alasmidonta, Symphynota, dredonta, also in Py
some species of Lampsilis, an ¢Cinterim ™ in midsom
I think this is & reasonuble interpretation of the.
breeding season and their development, yet it is pr
mere theory, which should be substantiated by furth
on the marsupium and the breeding scasons of our {

MOLLUBKS ¥ROM AROUKD ALBUQUERQUE, NE°

BY H. A, PILEBRY AND J. il. FERRIS:

A considerable amount of work has been done ¢
mollusks, and the numerous local lists published wo
showing for the Territory if compiled into one catal
recent liats were based upon material collected by P
Cockerell and his pupils, and by Messre, Joshua Lt
Ferriss and Pilsbry, The records are to be found i
p- 116; x, p. 425 xi, p. 69; xii, pp. 76, 131; xiii, pr
xiv, pp. 9, 47, 72, 82, 83; xvi, pp. 57, 69, Mollus
western States, I, I1, ete.
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e marenpinm the Pleurobema- {nin type, but differs by o general
tendeney to reduee the hinge teeth. Ancther group is formed Ly the
restoof the geneen, in which the maraupiom becomes very highly
speelalized, more or less restrieted to part of the outer gills, and
where true nvisses are developed, AL these more advanced peners
eriginated prolably at a fime when seasonal changes of climate
exizted alrendy in our continent—in the tertinry—ard the shorten.
fnx of the warm period i summer possibly induced them to profong
the breeding season, that is to #ay, 10 postpone the discharge of the
embryos to a more favorable time, namely, till the next Bpring.
This made necessury special adaptations for the carrying of the em-
bryes throngh the winter, and probably the ovisaes of the most
bighly” developed penera belong to these apecial adaptations.  In
cortain penera, ovisacs ave not at all developed, and in Strophitis an
independent form {placente).  This lengthening of the breeding
seazon fnally led to the merging of the end of the one of them into
the Leginning of the mext (known only in ane of the most highly
specinlized g}*raern, Lampsilis), while in less apecialized genera, in
Alusmidontay Symphynota, Anodonta, also in Piychobranchus and
same species of Lampsilis, an “ interim ” in midsummer stl] exists,

I think this is a reasonable interpretation of the different types of
hreeding season and their development, yet it is proposed Lere as a
mere theory, which should ba substantiated hy further investigations
on the marsupium and the breeding seasons of our Unionide.

MOLLUBES FROM AROUN ALBUQEERQUE/NEW MEXICO.

BY H. A, PILSBRY WND J. H. FERRISS,

A considerable amount of work Nas been done on New Me
mollusks, and the numerous loeal 1st
showing for the Territary if compiled
reeent liats were based wpon materis

xican
blished would make a good
to one catalogue. The more
colected by Professor T, D. A,
Cotkerell and his pupils, and by Messrs, Joshua L. and Albert Baily,
Ferriss and Pilsbry, The records are to b found in NavriLus, ix,
P16 %, po 42 i, p- 69y xiif pp. 76, 131;\iii, pp- 13, 36, 49, 79;
siv, pp. 9, 47, 72, 82, 85, Husca of the South-
western States, 1, 11, ete.




