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IN'l'RODUCTION

Some years ago Mr. Chancey Juday, biologist of the Wisconsin
Geological and Natural History Survey, suggested to the writerli
the advisability of undertaking a study of the rotifer fauna of
Wisconsin. As few states of the Union are more favored by na
ture with opportunities for collecting material, we gladly promised
to do all that we could to make a preliminary survey, sufficiently
detailed to serve local students as a basis for continuation of the
work. Mr. Juday enlisted the cooperation of Dr. E. A. Birge,
president of the Board of Commissioners of the Survey and of the
University of Wisconsin.We take this opportunity to express
our gratitude to Mr. Juday and Dr. Birge, not only for essential
material aid, but for their deep personal interest and ever ready
cooperation, without which our part of the work could not have
betm done.

While field work is still in progress, so much material has al
ready been accumulated that a preliminary report is desirable.
We hope eventually to be able to publish figures and complete de
scriptions of all the rotifers found in Wisconsin. This is made
all the more desirable by the fact that the North American rotifer
fauna has never been made the subject of an intensive study, and
the determination of material is consequently· an exceedingl:,"
laborious 'undertaking, necessitating access to, and study of, publi
cations from all over the world. Moreover, a new standard for
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rotifer work was established by de Beauchamp when he published
his Recherches sur les Roti[eres in 1909, which suddenly made the
earlier literature on the group all but worthless. Weare endea
voring as far as possible to follow the path which he has pointed
out in the re-description of the central group of the Notommatid
rotifers which follows the list of described species so far found in
Wisconsin. When preparations were begun for this paper we
planned to include all the genera of Notommatids, but the under
taking proved even more laborious and ti,me-consuming than we
had anticipated, and the number of plates required is so large
that it wa~ decided to divide the paper into two parts, of which
this is the first instalment.

LIST OF THID iROTIFERS OF WISCONSIN

Order PLOIMA

N otommata aurita (Miiller).
Notommata cerberus (Gossee).
Notommata collaris Ehrenberg.
Notommata contorta (Stokes).
Notommata copeus Ehrenberg.
Notommata cyrtopus Gosse.
Notommata galena new species.
Notommata lenis new species.
N otommata pachyura (Gosse).
Notommata peridia new species.
Notommata pseudocerberus de Beauchamp.
Notommata saccigera Ehrenberg.
Notommata silpha (Gosse).
Notommata tripus Ehrenberg.
Notommata trypeta new species.
Proales decipiens (Ehrenberg).
Proales sordWa Gosse.
Proales parasita (Ehrenberg).
Pleurotrocha petromyzon (Ehrenberg).
Proalinopsis caudatus (Collins).
Drilophaga judayi new species.
'l'aphrocampa annulosa Gosse.
Taphrocampa selenura Gosse.
Lindia candida new species.
Lindia fulva new spec:ies.
Lindia paUida new species.
Lindia truncata (Jennings).
Tetrasiphon hydrocora Ehrenberg.
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Birgea enantia new genus, new species.
Eosphora anthadis new species.
Eosphora ehrenbergi Weber.
Eosphora melandocus (Gosse).
Enteroplea lacustris Ehrenberg.
Eothinia elongata (Ehrenberg) new genus for Eosphora elongata Ehren-

berg.
,c;;phyrias lotuana (Rousselet).
Cephalodella 'catellina (.Miiller) = Diglena catellina (Miiller).
CephdJlodella torficula (Ehrenberg) = Furcularia torficula Ehrenberg.
Diaschiza auriculata (Miiller) = Diaschiza lacinulata (Miiller).
Diaschiza derbyi Dixon-'Nuttall and !Freeman.
Diaschiza eva (Gosse).
Diaschiza exigua (Gosse).
Diaschiza torficata (Ehrenberg) = Diaschiza caeca (Gossee).
Diaschiza gibba (Ehrenberg).
Diaschiza globata Gosse.
Diaschiza gracilis (Ehrenberg).
Diaschiza hoodii Gosse.
Diaschiza megalocephala (Glasscott).
Diaschiza paeta Gosse.
Diaschiza parasitica (Jennings) = Pleurotrocha parasitica Jennings.
Diaschiza tenuior Gosse.
Dtaschiza tenuiseta (Burn).
Dorystoma caudata (Bilfinger) new genus for Proales caudata Bilfinger.
Rousseletia corniculata Harring.
Tylotrocha monopus (Jennings) new genus for Notommata monopus Jen-

nings.
Monommata orbis (Miiller) Furcularia longiseta (Miiller).
Dicranophorus auritus (Ehrenberg) = Eosphora aurita (Ehrenberg).
Dicranophorus caudatus (Ehrenberg) Diglena biraphis (Gosse). .
Dicranophorus corystis new name = Arthroglena rostrata von Hofsten,

not Dicranophorus rostratus (Dixon~uttall and Freeman.
Dicranophorus torcipatus (Miiller) = Diglena torcipata (Miiller).
Dicranophorus liUkeni (IBergendal) = .A.rthroglena lUtkeni BergendaL
Dicranophorus uncinatus (Milne) = Diglena uncinata :Milne.
Encentrum aper Harring.
Encentrum circinator (Gosse)=Diglena circinator Gosse.
Encentrum telis (Miiller) = Proales telis (Miiller).
Encentrum ricciae Harring.
Erignatha clastopis (Gosse) new genus for Diglena clastopis Gosse.
Epiphanes CZavulata (Ehrenberg) = Notops czavulatus (Ehrenberg).
Cyrtonia tuba (Ehrenberg) .
Microcodon clavus Ehrenberg.
Mikrocodides chlaena (Gosse).
Mikrocodides aoliaris (Rousselet).
Mikrocoaiaes robustus (GIasscott).
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Brachionus angularis Gosse.
Brachionus angularis caudatus Barrois and Daday.
Brachionus calycifi,orus Pallas = Brachionus pala E'hrenberg.
Brachionus capsulifi,orus Pallas=Brachionus bakeri Muller.
Brachionus havanaensis RousBelet.
Brachionus mollis Hempel.
Brachionus patulus .Muller = Brachionus militm'is Ehrenberg.
B;achionus polyacanthus Ehrenberg.
Brachionu3 sericus IRousselet.
Platyias quadricornis (Ehrenberg) = Noteus quadricornis Ehrenberg.
Keratella cochlearis (Gosse) = Anuraea cochlearis Gosse
Keratella paludosa (Lucks) = Anuraea paludosa Lucks.
Keratella quadrata (Muller) = Anuraea aculeata Ehrenberg
Anuraeopsis fissa (Gosse)=Anuraea hypelasma Gosse.
NothoZea bostoniensis Rousselet.
Notholca longispina (Kellicott).
NotMlca striata (Muller).
Mytilina macrocera (Jennings) = Salpina macrocera Jennings.
1Ilytilina mucronata (Muller) = Salpina mucronata (Muller).
Mytilina trigona (Gosse) = Diplail: trigona Gosse.
Euchlanis defi,exa Gosse.
Euchlanis dilatata Ehrenberg.
Euchlanis lyra Hudson:
Euchlanis propatula (Gosse).
Euchlanis pyriformis Gosse.
Etwhlanis tl'iquctra Ehrenberg.
Lecane aeganea Harring.
Decane a.l·cula Harring.
Lecane brachydactyla (Stenroos) = Cathypna brachydactyla Stenroos.
Lecane clara (Bryce) = Distyla clara. Bryce.
Lecane compta Harring.
Lecane crepida Harring.
Lecane jlexilis (Gosse) = Distyla fi,exilis Gosse.
Lecane hornemanni (Ehrenberg) = Distyla hornemanni (Ehrenberg).
Lecane inermis (Bryce) = Distyla Jnermis Bryce.
Leca.ne leontina (Turner) = Cathypna leontina Turner.
Lecane ligona (Dunlop) = Cathypna ligona Dunlop.
Lecane ludwigii (Eckstein) = Distyla ludwigiiEckstein.
Lecane luna (Muller) = Cathypna luna (Muller).
Lecane mira (Murray) = Cathypna mira Mun·ay.

Lecane nana (Murray) = Oathypna nana Murray.
Lecane ohioensis (Herrick) = Distyla ohioensis Herrick.
Lecane papuana (Murray) = Cathypna papuanaMurray.
Lecane ploenensis (Voigt) = Cathypna ploenensis Voigt.

Lecane pusilla Harring.
Lecane stokesii (Pell) = Distyla stokesii (Pell).
Lecane tenuiseta Harring.
Lecane un{fUlata (Gosse) = Oathypna ungulata Gosse.
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Monostyla acus Harring.
Monostyla bulla Gosse.
.llonostyla closteroceTca Schmarda.
Monostyla cornuta (Miiller).
Monostyla CTenata Harring.
lIfonostyla fUTcata Murray.
Monostyla hamata Stokes.
Monostyla lunaTis Ehrenberg.
Monostyla nwnostyla (Daday) = Diarthra monostyla Daday.
Monostyla pygmaea Daday = Monostyla turbo Murray.
Lepadella acuminata (Ehrenberg) = Metopidia acuminata Ehrenberg.
Lepadella amphitropis Harring.
Lepadella apsida Harring.
Lepadella benjamini Harring.
Lepadella cristata (Rousselet).
Lepadella cyrtopus Harring.
Lepadella ehrenbergii (iperty).
Lepadella ovalis (Muller) = Metopidia solidus Gosse.
Lepadclla patella (Muller)=Metopidia lepadella Ehrenberg.
Lepadella quinquecostata (Lucks).
Lepadella rhomboides (Gosse).
Lepadella rhomboidula (Bryce).
Lepadella triptera Ehrenberg.
Colurella bicuspidata. (Ehrenberg).
Colurella defi,exa (Ehrenberg).
Oolurella obtusa (Gosse).
Colurella sulcata (Stenroos).
Colurella tesselata (Glasscott).
Squatinella bifurca (Hudson) = Stephanops bifurcus Hudson.
Squatinella leydigii (Zacharias) = Stephanops leydigii Zacharias.
Squatinella longispinata (Tatem) = Stephanops longispinatus Tatem.
Squatinella mutica (Ehrenberg) = Stephanops muticus Ehrenberg
Squatinella stylata (Milne) = Stephanops sty latus Milne.
Squatinella tenella, (Bryce) = Stephanops tenellus Bryce.
Squatinella tTidentata (Fresenius) = Stephanops intermedius Burn.
Trichotria inteTmedia (Bergendal) = Dinochari.~ intermedia Bergendal.
Trichotria pocillum (Muller) = Dinocharis pocillum (Muller).
Trichetria simi lis (Stenroos) = Dinocharis similis Stenroos.
Trichotria tetractis (Ehrenberg) = Dinocharis tetractis Ehrenberg.
Wolga spinifera (Western) = Distyla spinifera Western.
Lophocharis oxysternon (Gosse) = Metopidia Oxysternon Gosse.
Lophocharis salpina (Ehrenberg) = Metopidia salpina Ehrenberg.
Macrochaetus collinsii (Gosse) = Dinocharis collinsii Gosse.
Macrochaetus subquadratus Perty =Polychaetus subquadratus (Perty).
Scaridium eUdacty1oturr- Gosse.
Scaridium longicaudum (Muller).
Trichocerca bicristata (Gosse) = Rattulus bicristatus (Gosse).
Trichocerca bicuspes (Pell) = Rattulus bicuspes (Pell)
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Trichocerca cristata Harring = Rattulus carinatus (Ehrenberg).
Trichocerca cylindrica (Imhof) = Rattulus cylindricus (Imhof).
Trichocerca elongata (Gosse) = Rattulus elongatus (Gosse).
Trichocerca fiava (Voronkov) = Rattulus fiavus Voron-kov.
Trichocerca iernis (Gosse) = Rattulus gracilis (Tessin).
Trichocerca lata (Jennings) = Rattulus latus (Jennings).
Trichocerca macera (Gosse) = Rattulus macerus (Gosse).
T1'ichocerca mucosa (Stokes) = Rattulus muco8U8 (Stokes).
Trichocera multicrinis (KelJicott) = Rattulus multicrinus (Kellicott).
Trichocerca pusilla (Jennings) = Rattulus· pusillus Jennings.
Trichocerca rattus (Milller) = Rattulus rattus (Milller).
Trichocerca scipio (Gosse) = Rattulus scipio (Gosse).
Diurella brachyura (Gosse).
Diurella collaris (Rousselet).
Diurella insignis Herrick.
Diurella dixon-nuttalli Jennings.
Diurella porcellus (Gosse).
Diurella stylata Eyferth.
Diurella sulcata '(Jennings ) .
Diurella tenuior (Gosse).
Diurella tigris (Milller).
Diurella weberi 'Jennings.
Elosa worrallii Lord.
Chromogaster ovalis (BergendaI) = Anapus ovalis Bergendal.
Gastropus minor (Rousselet).
Gastropus orbicularis (KelJicott).
Gastropus styliter Imhof.
Ascomorpha ecaudis Perty.
Ascomorpha saltans Bartsch.
Ascomorpha volvocicola (Plate) = Hertwigia volvocicola Plate.
Synchaeta longipes Gosse.
Synchaeta oblonga Ehrenberg.
Synchaeta pectinata Ehrenberg.
Synchaeta stylata Wierzejski.
Synchaeta tremula (Milller).
Polyarthra trigla Ehrenb~rg= Polyarthra platyptera Ehrenberg.
Polyarthra euryptera Wierzejski
Ploesoma lenticulare Herrick.
Ploesoma truncatum (Levander).
Filinia longiseta (Ehrenberg) = Triarthra longiseta Ehrenberg,
Filinia passa (Milller) = Triarthra mystacina Ehrenberg.
Pedalia mira (Hudson) = Ped'alion mirum Hudson.
Asplanchna brightwellii Gosse.
Asplanchna herrickii de Guerne.
Asplanchna priodonta Gosse.
t1splanchnopus hyalinus Harring.
Asplanchnopus multiceps '(Schrank).
Harringia rousseleti de Beauchamp.
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Testudinella incisa (Ternetz) = Pterodina incisa Ternetz.
Testudinel.la parva (Ternetz) = Pterodina parva Ternetz.
Testudinella patina (Hermann) = Pterodina patina (Hermann).
Pompholyx sulcata Hudson.
Trochosphaera solstitialis Thorpe.

Order FLOSCULARIACEA

Floscularia conitera (Hudson) = Melicerta conitera Hudson.
Floscularia janus (HudsQn) = Melicerta janus Hudson.
Floscularia ringens (Linn~) = Melicerta ringens (Linne).
Limnias ceratophylli Schrank.
Limnias melicertaWeisse = Limnias annulatus ,Bailey.
Limnias myriophylli (Tatem).
PtYfK/Lra brachiata (Hudson) = Oecistes brachiatus Hudson.
Ptygura crystallina (Ehrenberg) = Oecistes crystallinus Ehrenberg.
Ptygura longipes (Wills) = Oecistes umbella Hudson.
Ptygura mucieola (Kellicott) = Oeeistes mucicola KelIicott.
Ptygura pilula (Cu'bitt) = Oecistes pilula (Cubitt).
Ptygura velata (Gosse) = Oecistes velatus Gosse.
Pseudoecistes rotiter Stenroos.
Sinantherina socialis (Linn~) = Megalotrocha albofiavieans Ehrenberg.
Sinanth&ina semibullata (Thorpe) = Megalotrocha sernibullata Thorpe.
Lacinularia fiosculosa (Milller) = Lacinularia socialis Ehrenberg.
Octotrocha speciosa Thorpe.
Conoehilus hippocrepis (Schrank) = Conochilus volvox ,Ehrenberg.
Conochilus unicornis Rousselet.
Conoehiloides dossuarius Hudson.
Conochiloides natans (Seligo.)

Order COLLOTHEOAOEA

Collotheca algicola (Hudson) = Floscularia algieola Hudson.
COllotheea ambigua (Hudson) = Floseularia ambigua Hudson.
Collotheea campanulata (Dobie) = Floscularia campan'ltlata Dobie.
COllotheea eornuta (Dobie) = Floscularia eampanulata Dobie.
Collotheca coronetta (Cu'bitt) = Floseularia eoronetta Cubitt.
Collotheea edentata (ColJins) = Floseularia edentata Collins.
Collotheea mutabilis (Hudson) = Floscularia mutabilis Hudson.
Collotheea ornata (Ehrenberg) = Floseularia ornata Ehrenberg.
Collotheea pelagiea (iRQusselet) = Floscularia pelagica Rousselet.
Collotheea trilobata (Collins) = Floscularia trilobata Collins.
Stephanoeerus fimbriatus (Gold-fuss) = Stephanoeeros eiehhornii Ehren-

berg.
CupelQpagis vorax (Leidy) = Apsilus vorax (Leidy).
Aeyelus inquietus Leidy.
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Order BDELLOIDEA

Adineta gracilis Janson.
Adineta vaga Davis.
Philodina citrina Ehrenberg.
Philodina megalotrocha Ehrenberg.
Philodina plena (Bryce).
Philodina roseola Ehrenberg.
Philodina vorax (Janson).
Rotaria citrina (Ehrenberg) = Rotiter citrinus Ehrenberg.
Rotaria macroceros (Gosse) = Rotiter macroceros Gosse.
Rotaria macrura (Ehrenberg) = Rotiter macruru8 Ehrenberg.
Rotaria neptunia (Ehrenberg) = Actinuru8 neptunius Ehrenberg.
Rotaria "otatoria (Pallas) = Rotiter vulgari8 Schrank.
Rotaria sordida (Western) =Callidina sordida Western.
Rotat'ia tardigrada (Ehrenberg) = Rotiter tardu8 Ehrenberg.
Machrotrachela habita (Bryce) = Callidina habita Bryce.
Macrotrachela multispinosa Thompson.
Macrotrachela nana (Bryce) = Callidina nana Bryce.
Macrotrachela plicata (Bryce) = Callidina plicata Bryce.
Macrotrachela quadricornitera Milne.
Macrotrachela zickendmhti (Richters) = Callidina zickendrahti Richters.
Dis8otrocha aculeata (Ehrenberg).
Dissotrocha macrostyla (Ehrenberg).
Mniobia russeola (Zelinka).
Habrotrocha augusticollis (Murray).
Harbrotrocha constricta (Dujardin).
Habrotrocha lata (!Bryce).
Habrntrocha munda Bryce.
Scepanotrocha rubra Bryce.

A REVIEW OF THE CENTRAL GROUP OF NOTOMMATIDS

One of the most difficult tasks connected with this survey proved
to be the specific determination of the Notommatids, and as a first
step towards a revision we undertook a re-examination of the
central group of genera, as far as material was obtainable. Our
original intention was to include all the Notommatids and to pub
lish the results in this paper. We were aware that this was quite
a task, and when the war interrupted scientific work and inter
course it became necessary to restrict it to what has usually
been considered the central group. Even so we have been unable
to include the Proales-Pleurotrocha assemblage, not having access
to essential material, and only a few species have been described
without any attempt at determining their systematic position.
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""Vhat was supposed to be a fairly homogeneous group turns out
to be quite otherwise upon closer examination, as is frequently
the case. There remains consequently but a somewhat haphazard
aggregation of Notommatids. But even so, we feel that it will
still be useful to publish the descriptions and figures here
presented, as the existing information on this group is so scanty
and largely antiquated. It is our hope to take up the remainder
of the group in a subsequent -paper, which will also deal more
fully with the taxonomy. We have refrained from any but the
most obviously necessary generic rearrangements; the greater the
number of species studied, the more impressive becomes the fact
that the species of such a very old and, in its larger features at
least, relatively homogeneous group, have in their development
followed a great many and diverse crossways and byways, and the
unraveling of these is a very difficult task, which certainly ought
not to be attempted without the fullest possible knowledge of all
the available species.

Special efforts have been made to give characteristic figures of
the trophi, as it developed that no two species are identical in this
respect, and since determination of species is possible from the
trophi alone, which is very fortunate in view of the difficulties
of preservation. A word of caution concerning the use of the
figures is necessary; the sclerified parts of the Notommatid mastax
are generally extremely complicated, and an exhaustive study,
such as that made by Zelinka of Synchae,ta atlantica, would have
consumed more time than we could command. We have there
fore figured as faithfully as possible the salient features. Many
minor details in the internal ribbing and bracing provided in the
rami to resist or to transmit the stresses of the muscles have thus
been omitted, but we hope that enough has been given to serve
the purpose of identification, which has been our principal aim,
and that it may also be of assistance in disentangling the inter
relations of genera.

36-8. A. L.
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The toes are moderately long, about one
length, slender, conical, and slightly de-

NOTOMMATA Ehrenberg

NOTOMMATA COPEUS Ehrenberg

Plate XLI, figures 1-4

Notommata capeus EHRENBERG, Abh. Akad. Wiss. Berlin (for 1833)
1884: 213; Infusionsth. (1838), p. 434, pl. 51, fig. l.---'DE BEAUOHAMP,
Arch. Zool. Exp. IV, 10 (1909): 97, 195, 334, figs. ,XIX, LVI, Pl. 8,
figs. 99-105.-H.AR&ING, U. S. Natl. Mus. Bull. 81 (1913): 78.

NQtommeta centrum EHRENBERG, Abh. Akad. Wiss. Berlin (for 1&33')
1884:211,333, Pl. 9, fig. 1; Infusionsth. (18381), p. 435, Pl. 51, fig. 2.
-LEYDIG, Zeitschr. Wiss. Zool. 6 (18154): 3'3, Pl. 3" figs. 21-25, ,27.
WEBEB and MONTI:T, Cat. Invert. Suisse, fasc. 11 (1918); 107.

Cop,eus notommata EHRENBERG, Infusionsth. (1838), p. 441.
Copeus ehrenbergii GoSSE, Hudson and Gosse, Rotifera (188'6) 2: ·28;

ibid., Suppl. (188'9), p. 19,PI. 3'2, fig. 17.--eALMAN, Ann. .scott. Nat.
Hist. 1892: 242, Pl. 8, fig. 2.-SKORIKOV, Trav. Soc. Nat. Kharkow
30 (1896): 2S8.-RoUSSELET, Jour. Royal M1cr. Soc. 1006: 4Q;3.

Copeus labiatus GOSSE, Hudson and Gosse, Rotifera (188.6) 2: 26, Pl. 16,
fig. 1.-WEBER, Rev. Suisse Zool. 52 (1897): 92, Pl. 4, fig. 6; ibid.
5' (1898); 453, Pl. 18, figs. '8-1O.---iSTENROOS, Acta Soc. Fauna et
Flora Fennica 17' 1898,); 127, Pol. 3, fig. 10.-WESENBERG-LuND,
Vid. Medd. Nat. For. Kjobenhavn 1800, Pl. 2, fig. 31.-MoNTET,
Rev. Suisse Zool. 23 (1915): 321.

Copeus americanus PELL, Microscope 10 (1890): 144, fig. 1.
CapeUs capeus CoLLIN, Deutsch-Oat-Afrika 4 10 (1897): 5, fig. 3.-JEN

NINGS, Amer. Nat. 35 (1901): 141, Pl. 4, fig. 6,9.
Copeus centrurus DADAY, Zoologica # (1905): 9'5; ibid. 59 (1910): 68.

- VON HOFSTEN, Arkiv. Zool., Stockholm 6' (1909); 14. - VOIGT,
Siisswasserfauna Deutschlands, pt. 14 (1'912); 94, fig. 169.

The body is elongate, nearly parallel-sided and truncate poster
iorly; its greatest width is a little less than one third of the total
length. The integument is leathery and the outline quite constant;
it is a fairly transparent species.

The head segment is short, broad, and truncate anteriorly;
its width is one half the greatest width of the body. The neck
segment is fairly long and slightly enlarged posteriorly. The
anterior transverse folds are well marked. The abdomen increases
gradually in width for about two thirds of its length; from this
point it diminishes rapidly and becomes truncate and rounded
posteriorly. The tail is a long, round, conical projection, ab
ruptly reduced at mid-length and ending in a blunt point. The
foot has two fairly long and broad joints; at the base of the
toes the terminal joint has a small, knob-like projection with a
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tuft of minute setae.
sixteenth of the total
curved.

The dorsal antenna is spindle-shaped and very long; it is
sharply constricted at the base and has a tuft of setae at the
tip. The lateral antennae are short tubules with a few extremely
long setae.

The corona has a median, trough-like depression throughout its
length; the post-oral portion projects from the body as a long,
conical, bluntly pointed chin. The auricles are tubular and ex
tremely long; only the ends are ciliate. The width across the
fully extended auricles is more than twice the normal width of
the head segment.

The mastax is of the normal virgate type, with strongly asym
metric trophi, much more robust on the left side than on the
right. The fulcrum is very long and stout, tapering from the
base to the posterior end, which is slightly incurved. The posterior
half of the fulcrum is Y-shaped in cross-section, as two thin lamel
lae, gradually increasing in width, project diagonally outwards
and provide increased surface for the muscles of the piston. The
rami are irregularly triangular in ventral view and are strongly
curved longitudinally, so that their posterior edge is nearly at a
right angle to the fulcrum. Near the base of the rami there is a
rather prominent, triangular median projection; immediately be
hind this the right ramus has a broad, lamellar tooth projecting
diagonally towards the left; the margin is coarsely denticulate.
The left ramus is deeply excavate'opposite this tooth. The alulae
are very large and well developed. The left uncus has a very
large, ventral tooth, clubbed at the tip, and followed by three
much smaller, slightly divergent teeth; at the dorsal margin of
the lamella uniting all the teeth there is a rudiJ'!'lentary fifth
tooth. The right uncus has four teeth, unequally developed, but
much less so than the mating teeth on the opposite side. The
manubria are very long and broad, the posterior ends curving
inwards and towards the dorsal side. Immediately below the
posterior margin of each ramus a curved rod is imbedded in the
walls of the mastax; the ventral end rests on the inner surface of
the ramus, and the dorsal ends meet below the tips of the rami.

The oesophagus is very long and slender. The gastric glands,
stomach-intestine, and ovary are normal. The bladder is formed
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by an expansion of the cloaca. The foot glands are very long,
slender, and slightly club-shaped.

The retrocerebral sac is extremely long, clear, and vacuolate;.
the subcerebral glands are less than half the length and usually
include aggregations of bacteroids, rendering them partly opaque.
The very large eye-spot is at the posterior end of the small, sac
cate ganglion.

Total length 75O-1000p.; toes 5O-60p.; trophi gO-lOOp..

Notommata copeus is common in weedy ponds everywhere. In
certain places it is found inhabiting a jelly-case, secreted by the
integument; occasionally a blue-green alga is attached to the in
tegument and grows through the jelly-case. This species is usually
regarded as being strictly a plant-feeder; this may be a matter
of necessity rather than choice. Some time ago some material
was forwarded by Dr. Whitney from Lincoln, Nebraska, consist
ing mainly of colonies of the free-swimming Lacinularia ismai
loviensis (Poggenpol), but containing also some individuals of
Notommata copeus. These were feeding vigorously on detached
individuals from the Lacinularia colonies, to which they held so
tenaciously that the captor could be transferred to a slide without
letting go its· hold on the captive. It was then discovered that
the unci al:e, contrary to the general impression, very mobile and
capable 9f being opened out sufficiently to make them parallel
with each other, and also that they are very effective in capturing
and tearing the prey.

The specific name copeus has been used in preference to Gen
trura, partly because it appeared to receive general acceptance
after Gosse's names labiatus and eh1'enbergii had been discarded,
and also because it was originally attached to the more correct
description. Ehrenberg's citation in Tnf1~sionsthierchenunder N.
centrura of Abh. Akad. Wiss. 1832;.438 is incorrect; both centrura
and cope'us were published simultaneously and for the first time
in the Abhandlungen for 1833 (published in 1834). Centrura
has page priority, but copeus has a better description; as is well
known, Ehrenberg described the animal with retracted auricles
as N. centrura and with extended auricles as N. copeus. The
lI'ecommendations of the International Code of Zoological Nomen
clature is that, "all other things being equal, page precedence
should obtain", but "show preference to the best described, best
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figured (etc.) species". It seems therefore that both rules and
established usage are being obeyed in accepting the name Notom
mata copeus.

NOTOMMATA PACHYURA (Gosse)

Plate XLII, figures 1, 2; Plate XLIII, figures 1-5

? Notomnwta ansataEHRENBERG, Abh. Akad. Wiss. Berlin (for 1831)
1882: 131; Infusionsth. (18138), p. 430, Pl. 52, fig. 5.

Oopeus pachyuTUs GoSSE, Hudson and Gosse. Rotifera (1886) 2: 31,
Pl. 16, fig. 4.-DIXON-NuTI'ALL, Jour. Quekett Micr. Club II, 5
(1894): 3~3, Pl. 15, figs. 1, 2.-SKORIKOV, Trav. Soc. Nat. Kharkow,

30 (1896): ,288.-WEBER, Rev. Suisse Zool., 5 (1898): 458, Pl. 18,
figs. 11, 12.-STENRoos, Acta Soc. Fauna et Flora Fennica 17'
(1898): 129.-LIE-PETrERSEN, Bergens Mus. Aarbog (for 1909)
1910": 4·2.-VOIGT, Siisswasserfauna Deutschlands, pt. 14 (1912):
94, fig. 17'0.-MoLA, Ann. BioI. Lac. 6' (1913): 242.-MoNTET, Rev.
Suisse Zool. 23 (1915): 321.

Oopeus quinquelobatus 'sTOKES, Jour. Royal Micr. 'soc. 1896: 277, Pl. 6,
figs. 10, 11.

Oopeus triangulatus KIRKMAN, Jour. Royal Micr. Soc. 1906: 264, Pl. 12,
figs. 1, 2.

Notommata brachiata DADAY, Math. Term. Ert. 26 (1908): 31, text fig.;
'Zoologica 59 (1910): 67, fig. 2, Pl. 3, figs. 18, 19.

Notommata (Oopeus) quinquelobatus DE BEAUCHAMP, Arch. Zool. Exp.
IV, 10 (1909): 86.

Notommata pachyura HARRING, U. S. Natl.Mus. Bull. 81 (1913): 79;
Proc. U. S. Natl. Mus. 46 (1913): ,392.-WEBER and MONTET, Cat.
Invert. Suisse, fasc. 11 (1918): 109.

The body of this species is spindle-shaped, rather short, stout,
and gibbous posteriorly; its greatest width is more than one third
of the. total length. The integument is leathery and the outline
quite constant. It is a moderately transparent animal.

The head segment is very small; its width is very nearly equal
to the length, about one third of the greatest width of the body.
The neck is relatively long, one sixth of the total len~th, and in
creases rapidly in width towards the abdomen. The anterior
transverse folds are well marked. The abdomen is fusiform,
gibbous dorsally and rounded posteriorly. The tail is very large
and projects dorsally far above the first foot joint; it has only a
single lobe. The foot has two sh'»)'t. "0ry broad joints; at the
base of the toes the terminal joint has a small, dorsally projecting,
knob-like spur; apparently it does not have any setae. The toes
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are long and conical; there is a slight constriction near the middle
and the proximal portion seems to be soft, while the distal por
tion has the appearance of a normal, slightly decurved toe. The
entire length is about one twelfth of the total length of the body.

The dorsal antenna is a small, setigerous papilla in the normal
position; the lateral antennae are small tubules with a tuft of
minute setae.

The corona extends down on the ventral side of the body about
one fourth of the total length; the post-oral portion. projects from
the surface of the body as a prominent chin. The auricl~s are
very large and stout; when extended they nearly double the width
of the head. The ciliation is continuous with the corona.

The mastax is of the virgate type, with strongly· asymmetric
trophi, much more robust 01). the left side than on the right. The
fulcrum is very long, stout,: and slightly curved throughout its
length; the anterior half is nearly parallel-sided, while the
posterior tapers· gradually to the somewhat abruptly incurved
point. Beginning near mid-length there is on the ventral edge a
V-shaped groove of gradually increasing width; its sides are
formed by two thin, corrugated lamellae, which provide increased
surface for the attachment of the muscles of the piston; the cross
section of the posterior portion of the fulcrum thus becomes
Y-shaped. The anterior end of the fulcrum has a blunt, angular.
projection at the base of the rami; immediately behind this the
right ramus has a broad, lamellar tooth with coarsely denticulate
margin curving diagonally towards the left. Opposite this tooth
the left ramus is deeply excavate. The alulae are very large, but
also very unequally developed, the left being much the larger,
very broad and strongly curved, so that it continues backwards
beyond the base of the rami for a distance almost equal to one
third the length of the fulcrum. The left uncus has a huge,
blunt, club-shaped ventral tooth; closely appressed to this is a
somewhat shorter, very slender second tooth; the third and fourth
teeth are rudimentary and do not project beyond the crenulate
margin of the basal plate uniting all the teeth of the uncus, which
converge somewhat towards the inner ends; the fifth tooth is on
the dorsal margin and projects beyond the inner edge as a spear
shaped point; the crenulate margin extends slightly beyond it
dorsally. The ventral tooth of the right uncus is as broad as the
mating tooth, but somewhat blunter and only half the thickness;
it is followed by three straight, slender, slightly convergent teeth,
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all projecting beyond the crenulate margin, which is much nar
rower than on the opposite side. The manubria are very long and
broad; a broad, thin lamella extends nearly to the posterior end
on the dorsal margin. Below the posterior edge of the rami
there is a curved rod imbedded in the walls of the mastax; the
ventral end rests on the inner surface of the ramus, and the
dorsal ends meet below the tips of the rami.

The oesophagus is long and slender. Gastric glands, stomach
intestine, and ovary are normal-. The bladder is formed by an
expansion of the cloaca. The foot glands are very long, slender,
and slightly club-shaped.

The retrocerebral sac is extremely long, pyriform, clear, and
vacuolate; the subcerebral glands are small, barely one fourth the
length of the sac, and usually contain bacteroids, especially toward
the posterior end. The ganglion is small and saccate, with the
large eye-spot at its posterior end.

Total length 600-800fL; toes 75Jl-; trophi 75Jl-.

A variant of this species, described by Kirkman as Copeus
triOlngulatus and later by Daday as Notommata brachiata, develops
three triangular humps, two lateral and one dorsal. As noted
by Harring, a complete series of intermediates may be found
between the humpless form and the fully humped form which is
illustrated on Plate 3, figures 1 and 2. There is little doubt
of their specific identity. The humpless form appears early in
the spring, while the intermediate and· fully humped do not oc
cur until June at Washington. The humpless form continues,
to occur throughout the summer, but in reduced numbers; the
humped,variant is far more abundant and continues until late in
the fall. The humped form has not been reported from Europe;
we have not had an opportunity to study typical European ma
terial, and it is possible that the American and African forms
may be a distinct species.

Notommata pachY1tra is common in weedy ponds in the United
States, wherever collections have been made.
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NOTOMMATA COLLARIS Ehrenberg

Plate XLIV, figures 1-5

Notommata collaris EHREKBERG, Abh. Akad. Wiss. Berlin (for 1831)
1832: 131, Pl. 4, fig. 11; ibid. (for 1833) 1884: 333, Pl. 9, firj. 2;
Infusionsth. (l~38), p. 428. ~l. 52, fig. I.-LEYDIG, Zeitschr. Wiss.
Zool. 6 (1854): 38. - ? HUDSON and GOSSE. Rotifera (1886): 2: 27,
Pl. 17, fig. 6.-WIERZEJSKI, Rozpr. Akad. Umiej., Wydz. Mat.-Przyr.
Krakow II, 6 (1893): 22S.-BILFINGER, Jahresh. Ver. Naturk. Wiirt
temberg 50 (1894): 43.-LEVANDER, Acta Soc. Fauna et Flora Fen
nica, 12" (1895): 30.-DE BEAUC1lAMP, Arch. ZooI. Exp. IV, 10
(1909): 157.-LIE-PErTERSEN, Bergens Mus. Aarbog (for 19(9)
1910": 4I.-WEBER and MONTET, Cat. Invert. Suisse, fasc. 11 (1918):
108.

(Jopeus coZZaris VOIGT, Siisswasserfauna Deutschlands, pt. 14 (1912):
93, firjs. Hi7, 16,8.

The body of this species is fusiform, short, stout, and gibbous
posteriorly; its greatest width is more than one third of the to
tal length. The integument is leathery and the outline fairly
constant. It is a moderately transparent animal.

The head segment is very small; its width is only one third
of the greatest width of the body, and the length is still less. The
neck is fairly long, about one seventh of the total length, and
considerably enlarged posteriorly to provide room for the very
large mastax. The anterior transverse folds are well marked.
The abdomen increases to twice its anterior width at a point
somewhat beyond mid-length; it is rounded posteriorly. The tail
is short and very broad; it projects dorsally considerably above
the foot and has only a single lobe. The foot has two very short,
broad joints; on its dorsal side the terminal joint has a small
knob-like papilla bearing a tuft of setae. The toes are very short,
straight, conical, slightly blunted at the tips and with an indis
tinct enlargement at the base; their length is about one thirtieth
of the total length.

The dorsal and lateral antennae are small, setigerous conical
elevation in the normal positions.

The corona extends down on the ventral side somewhat less
than one fourth of the length of the body; the post-oral portion
projects from the surface of the body as a fairly prominent chin.
The auricles are moderately long and stout; the ciliation is con
tinuous with' the corona.
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The mastax is virgate, with strongly asymmetric trophi, and,
in proportion to the size of the animal, larger than in any other
species belonging to this genus. The fulcrum is very long, stout,
and slightly tapering, the curvature gradually increasing towarqs
the posterior end. Beginning at a point near mid-length there
is on the ventral edge a V-shaped groove of gradually increasing
width; its sides are formed by two thin, corrugated lamellae,
which provide increased surface for the attachment of the muscles
of the piston and give it a Y-sliaped cross section. The anterior
end of the fulcrum has a blunt, angular projection at the base
of the rami; immediately behind this the right ramus has a broad,
lamellar tooth with coarsely denticulate margin curving obliquely
towards the left. Opposite this tooth the left ramus is deeply ex
cavate. The alulae are very large and somewhat asymmetric;
their external angles are a considerable distance below the base of
the rami. The unci are roughly square, and each has three teeth,
united by a plate-like web; only the ventral tooth in each uncus
is developed. The inner margins of the unci are thickened and
marked with irregular, longitudinal striae. The left tooth is
extremely large, broad, blunt, and clubbed at the point; the right
tooth is a little smaller but of the same general form; on the ven
tral edge there is near the point a spirally twisted projection,
corrugated like the inner margin of the unci, and opposing the
left tooth. The second ll,nd third teeth in each uncus are rudimen
tary and do not project beyond the inner margin. The manubria
are very long and broad; a wide, double-curved, thin lamella ex
tends nearly to the posterior end on the dorsal margin. Be
low the posterior edge of the rami there is a curved :r:od imbedded
in the walls of the mastax; the ventral end rests on the inner
surface of the ramus, and the dorsal ends meet below the tips
of the rami.

The oesophagus is very long and slender. Gastric glands and
stomach-intestine are normal. The ovary is elongate and broadly
ribbon-shaped. The bladder is formed by an expansion of the
cloaca. The foot glands are long, slender, and slightly club
shaped.

The retrocerebral sac is very long, pyriform, clear, and vacuo
late. The subcerebral glands are small and somewhat variable in
size; the dorsal and lateral views show the two extremes; a few
bacteroids are scattered through the posterior portion of the
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glands. The ganglion is small and saccate, with the transversely
elongate eye-spot at the posterior end.

Total length 60o-750p.; toes 25-32p.; trophi lOOp..

Notommata collaris does not appear to be common; we have
found it only among submerged mosses in Lake Kathan, about 5
miles from Eagle River, Vilas County, and in a small pond near
Minocqua, Oneida County, Wisconsin; at the time the last-mimed
collection was made, there was very little water in the pond, but
there were great masses of algae in conjugation.

This species ~ closely related to Notommata pachyuraj it is
readily distinguishable by. the much smaller tail and the very short
toes.

Notommata falcinella Harring and Myers, new species

Plate XLV, figures 8-12

The body is moderately slender and spindle-shaped, its greatest
width being somewhat less than one third of the total length. The
integument is moderately rigid and the outline remains fairly
constant. It is not very transparent.

The width of the head segment is nearly equal to its length,
approximately one half the greatest width of the body; the neck
segment is of the same length, but slightly wider, nearly two
thirds of the body width. The anterior transverse folds are well
marked. The abdomen increases very slightly in width to a point
about mid-length, and from there tapers gradually to the tail,
which is three-lobed, with a large median lobe,. rounded poste
riorly, and two small lateral lobes. At the base of the indenta
tion separating the lobes there is a minute additional lobe. The
foot has two joints, the posterior considerably smaller than the
anterior; it terminao_s in a short, recurved spur, projecting over
the toes, which are rather slender, conical, and obtusely pointed;
their length is about one sixteenth of the tQtal length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down on the ventrar side about one third
the length of the body; the post-oral portion projects from the
body lls a fairly prominent chin. The auricles are rather short
and quite stout, with an abundance of robust cilia, contin~ous

with the coronal ciliation.
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The mastax is of the normal virgate type, with decidedly asym
metric trophi, much more robust on the left side than on the
right. The fulcrum is long and stout, nearly parallel-sided for
two thirds of its length, and from there tapering to the slightly
incurved point, this terminal portion having a Y-shaped cross
section, giving additional surface for attachment of the muscles of
the piston. The rami are nearly semicircular in a ventral view,
and are bent nearly at a right angle at the extreme anterior point.
The right ramus has a moderately deep, ventral transverse groove,
in front of which there is a broad, lamellar tooth, projecting
diagonally towards the left; the margin of this tooth is coarsely
denticulate. The left ramus is excavate opposite this tooth;
posteriorly the alula is continued as a stout, incurved spur. The
left uncus has one very large, club-shaped ventral tooth; there
are three additional rudimentary teeth radiating fanwise from
the basal plate of the uncus. The right uncus has two wellde
veloped teeth, the ventral one much larger than the second, but
itself only half the bulk of the left tooth; these are followed by two
small, pointed teeth and a blunt, blade-like dorsal tooth, the basal
plate uniting all nearly to the tips. The manubria are very
robust; the median section is very broad and nearly parallel
sided, sli~htly incurved posteriorly and expanded into a roughly
triangular plate at the anterior end. The oesophagus is long and
slender. The gastric glands, stomach-intestine, and ovary are
normal; the bladder is formed by an expansion of the cloaca, as
in.Notommata pseudocerberus and in a few other species. Two
long, slightly club-shaped foot glands are present.

The retrocerebral organ consists of an extremely long', clear,
vacuolate sac, one third the length of the body, and two very
short subcerebral glands, which usually include bacteroids, but
not in great numbers. The eye-spot is at the posterior end of
the small, saccate ganglion. .

Total length 500-550p.; toes 3O-33p.; trophi 75p..

Notomm,o,ta falcinella was collected some years ago m great
numbers among submerged sphagnum at the head of Furnace
Creek, near Baltimore, Maryland, in company with Notommata
saccigera. It has never been found since, although the same spot
has been searched every year at the same season.

This species is closely related to the other large species of the
genus, but is readily distinguishable by the small spur at the base
of the toes.
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NOTOMMATA CERBERUS (Gosse)

Plate XLVI, figures 5-8

·Copeus cerberus GoSSE, Hudson and Gosse, Rotifera (1886) 2: 34, Pl.
16, fig. ,3.-? SKORIKOV, Trav. Soc. Nat. Kharkow 30 (1896): 289.
Lm-PETTERSEN, Tromso Mus. Aarsh. 33 [1911 (for 1910)]: 57.

Notomrnata cerberus DE BEAUOHAMP, Zool. Anz. 33 (1908): 401, fius.
1-3.-VOIGT, iSiisswasserfauna Deutsehlands, pt. 14 (191,2): 97,
fig. 174.-WEBER and MONTET, Cat. Invert. Suisse, fase. 11 (U18):
10~.

The body is fairly slender, its greatest width being from one
fourth to one fifth of the total length. The integument is rather
flexible, but the outline is quite constant.

'I'he head and neck are rather narrow and slender; there is a
slight transverse fold between the head and the neck, and also one
between neck and abdomen. The abdomen is elongate and very
slightly tapering to a point about two thirds its length, from
where it decreases gradually in width to the base of the foot. The
tail is rounded and has a small but distinct median notch and a
shallow, rounded lateral sinus which separates the median lobe
from the rndimentary lateral lobes. The foot has two short joints,
the posterior one carrying a very small tuft of setae. The toes
are of moderate length, about one fifteenth of the total length;
they are slender, tapering, slightly compressed laterally, and eud
in acute points; the ventral edge is almost straight, and the dorsal
slightly decurved.

The corona extends down on the ventral side about one fourth
the length of the body; the post-oral portion forming a small chin.
The auricles are short and stout, with robust tufts of cilia, not
continuous with the corona.

The dorsal and lateral antennae are small setigerous pits in the
normal positions. On the second foot joint there is, on the dorsal
side, immediately above the base of the toes, a small circular pit
with a few setae in its center.

The virgate mastax is of the normal, pumping type, and the
trophi are robust and somewhat asymmetric. The fulcrum is of
moderate length, straight, and tapering towards the posterior
end, which is slightly crutched and formed of two lamellae
joined in a Y-shaped section, to which the muscles of the piston
are attached. The right ramus has a fairly deep, ventral, -trans
verse groove, in front of which there is a broad, subsquare
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lamellar tooth, projecting diagonally towards the left; the margin
of this tooth, as well as the inner edge of the dorsal portion of
both rami, is striated, but not denticulate. Opposite this tooth
the left ramus is excavate ventrally, and at its highest anterior
point there are six small, blunt teeth. The right uncus has a
strong, club-shaped ventral tooth, followed by a second, much
smaller tooth, and a third tooth which is again smaller than the
second; following these there ~s a rudimentary, almost linear,
diagonal tooth, starting from the base of the third tooth and
crossing to the tip of a linear tooth, just inside the dorsal margin
of the plate uniting all the teeth. The left uncus has a strong
ventral tooth, similar to the opposing right tooth, and is followed
by a much smaller second tooth and a linear rudiment of a third
tooth; from the base of this third tooth a diagonal, linear tooth
crosses the uncus to the tip of the linear tooth near the dorsal
margin of the uncus. To the ventral edge of the first, large tooth
there is loosely attached a very slender, linear tooth, which
separates readily from the uncus when the trophi are treated with
hypochlorite; there is no counterpart on the right side. The
manubria are very robust, with a broad, central, nearly straight
stem and a lamellar, subsquare anterior portion, the width of
which is nearly one half the length of the entire manubrium. A
pair of curved rods, attached at their ventral ends to the inner
surface of the rami, pass under the manubria and terminate be
low the dorsal tips of the rami; they are imbedded in the walls
of the mastax and aid in their support during the pumping ac
tion. The oesphagus is long and slender. Stomach and intestine
are not distinctly separated. The gastric glands are of normal
size and form. The ovary is slightly elongate transversely to the
axis of the body and somewhat irregular in outline. A bladder
of normal size is present. There are four foot glands, one pair
fairly large and the other quite small.

The retrocerebral sac is pyriform and reaches nearly to the end
of the mastax; the subcerebral glands are only half the length of
the sac. Bacteroids are very numerous in the glands, where they
are generally collected in irregular clumps; in the vacuolate sac
there are only a few granules scattered among its contents. The
eye-spot is a large lenticular body at the posterior end of the
ganglion.

Total length 450-500,u; toes 30-33,u; trophi 55fL.
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This species, described by de Beauchamp from a pond in the
forest of Fontainebleau (Seine et Marne), and also found in the
swamps of the Dombes (Aisne), France, appears to be rare. We
have collected it only at Mamie Lake and Eagle River, Vilas
County, Three Lakes, Oneida County, and Mather, Juneau
County, Wisconsin.

Notommata cerberus is closely related to Notommata gale,na,
from which it differs in being much larger, and from all other
known Notommatids it differs in having a median notch in the
posterior margin of the tail.

Notommata Galena Harring and Myers, new species

Plate XLVI, figures 1-4

The body is slender, its greatest width being about one fourth
the length. The integument is fairly stiff and the general outline
relatively constant. The entire body has a light orange-brown
tint.

The rather small head and the neck are separated by a slight
fold, and a second, more strongly marked fold divides the neck
from the abdomen. The neck is slightly larger posteriorly; the
abdomen increases gradually to its greatest width at a point a
little beyond mid-length; it is then rapidly reduced to the base of
the foot, the first joint of which is considerably wider than the
second and nearly twice as long. The tail has a large, rounded
central lobe and two minute lateral lobes. The toes are about one
fifteenth of the total length, their inner edges straight and outer
edges slightly curved; viewed laterally they are rather large at
the base, tapering gradually to the point, and very slightly de
curved.

The dorsal and lateral antennae are small setigerous pits and
in the normal positions. On the second foot joint there is a
minute circular pit, which appears to have a few short setae in
its center.

The corona extends down on the ventral side about one fourth
the length of the body; the post-oral portion projects slightly
from the body, forming a "chin' '. The auricles are of medium
size and provided with strong tufts of cilia, continuous with the
corona.

The mastax is of the normal, pumping type and has the usual
trilobate appearance when seen from the ventral side. The trophi
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are very stout and somewhat asymmetric. The fulcrum is of
moderate length, straight, and slightly tapering towards the tip,
which curves inward and is formed of two lamellae joined in a
Y-shaped section serving for the attachment of the muscles of the
piston. The right ramus has four transverse grooves directly be
low the teeth of the unci, all very shallow with the exception of
the first, ventral groove, which is quite deep and separates off it
broad, subsquare, lamellar tooth, curving to the left; the margin
of this tooth, as well as the elitire inner edges of both rami, is
striated, but not denticulate.. To make room for the broad,
curved tooth of the right ramus, the left ramus is excavate ven
trally; it has three additional transverse grooves, in which the
teeth of the mallei rest; at its highest, anterior point there are
five or six small teeth, the remainder of the inner edge being
striated like that of the right ramus. The right uncus has a
strong, club-shaped ventral tooth, followed by two slender teeth
and a curved, diagonal rib crossing the uncus from the lower ven
tral edge to the tip of a fourth, dorsal tooth; the left malleus has
one tooth less. At the point of the first tooth of the right uncus
there are four minut.e, slender supplementary teeth; the left uncus
has four similar but much larger teeth. These supernumerary
teeth are not very firmly attached to the unci and are detached
quite readily when the tissues are dissolved in potassium hypo
chlorite; they are found in quite a number of species of the genus
and may possibly be considered a local specialization of the sub
uncus or a remnant of it, as the subuncus proper is not present
in the virgate mastax. The manubria are nearly straight, with
a broad, subsquare lamella at their upper ends. A pair of curved
rods, attached to the inner surfaces of the rami and terminating
below the tips, assist in supporting the walls of the mastax dur
ing the pumping movement. The oesphagus is long and slender.
Stomach and intestine are only indistinctly separated. The
gastric glands are small and rounded. The ovary is slightly
elongate transversely to the axis of the body and of somewhat ir
regular outline. A small bladder is present. The foot glands
are club-shaped and rather small.

The retrocerebral sac is pyriform and reaches beyond the
mastax; the subcerebral glands are only half the length of the
sac. The sac presents the usual vacuolate appearance; a. few
opaque granules are scattered through its substance. The glands,
on the contrary, are crowded with bacteroids, especially at their
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pOl'terior ends. The eye-spot is a relatively large lenticular body
at the posterior end of the ganglion.

Total length 250-300,u; toes 16-20,u; trophi 40p..

As far as our observations go, this species is more widely and
abundantly distributed in the United States than any other Notom

matid.
The nearest known relative of this species is N. cerberus., from

which it differs in being considerably smaller, about two thirds the
size and not quite so slender. The trophi are nearly identical
witl~ the exception of the pre-uncial teeth, which N: cerberus. does
not have. In N. galena the tail is rounded and entIre poste.rlOrly,
while in N. cerbe1'us it has a small median notch, not found many
other known Notommatid.

Notommata Peridia Harring and Myers, new species

Plate XLVIII, figures 1-5

The body is elonlJ'ate, fusiform, and very slender ; its greatest
width is one fifth ~f the total length. The integument is very
flexible, but the outline is fairly constant. It is a very trans-

parent species. . . .
The head segment is short and narrow, Its WIdth bemg about

one half the greatest width of the body. The neck s:gment is
verv little wider but nearly twice as long. The antenor trans
ve~e folds are w~ll marked. The abdomen increases very slightly
in width for two thirds of its length and then tapers gradually to
a sliO'ht constriction at the base of the tail, which forms a blunt,
rounded projection; on the dorsal side there are two wart-like,
fairly prominent papillae. 'fhe foot has two small joints. The
toes are long, about one twelfth of the length of the body, taper-

ing and very slender. . .
The dorsal antenna is a small setigerous papIlla 111 the normal

position' the lateral antennae are very long, tubular, slightly
swollen ~t the base and knobbed at the ends; they are provided
with a few very long setae.

The corona extends down on the ventral surface for about one
fourth of the total length. Thc post-oral portion projects as a
fairly prominent chin. No auricles are present; at the anterior
lateral angles are two V-shaped, grooved, ciliated appendages,
which may be rudimentary auricles.

The mastax is virgate with strongly asymmetric trophi; the
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two sides are nearl~ equally developed. The fulcrum is very
long, stout, and slightly tapering for two thirds of its length;
the posterior third is obliquely truncate and slightly incurved
at the tip. The oblique ventral edge has a V-shaped groove, the
sides of which are formed by two thin, corrugated laminae, which
provide increased surface for the attachment of the muscles.
The anterior end of the fulcrum has a rounded projection at the
base of the rami; immediately behind, the right ramus has a very
broad, lamellar tooth curving· diagonally towards the left; the
free edge has a finely striated border. The left ramus is deeply
excavate opposite this tooth and has at its extreme anterior point
two large, blunt teeth, interlocking with two similar teeth on the
right ramus; the decurved dorsal section of the rami beyond the
anterior teeth is not denticulate. The left alula is fairly large and
strongly curved; the right is a small, conical knob. The left uncus
has a very large ventral tooth, clubbed at the point and with a
rudimentary pre-uncial tooth, lamellar at the tip, attached to its
ventral edge; the second tooth is very much smaller and shorter;
the third and fourth teeth are closely appressed and, like the
fifth tooth, linear. The basal plate unites all the teeth nearly
to their tips and projects considerably blilyond the ventral tooth.
The right ramus has a linear pre-uncial tooth and the first and
second teeth of nearly equal size, but much smaller than the left
ventral tooth; the third and fourth teeth are but little more than
half as long. The basal plate projects very little beyond the pre
uncial tooth. The manubria ·'Are very broad and lamellar an
teriorly, terminating in a rather narrow, straight median branch.
Below the posterior edge of the rami there is a long, incurved rod
imbedded in the walls ,of the mastax; the ventral end rests on the
inner surface of the ramus, and the dorsal ends meet some distance
below and behind the tips of the rami.

The oesophagus is long and slender. Gastric glands, stomach
intestine, and ovary are normal. The bladder is very small. The
foot glands are rather small, very slender, and slightly club
shaped.

The retrocerebral sac is extremely large, nearly circular, flat
tened and disk-shaped; the duct is a very long, slender tube. The
sub~erebral glands are large and pyriform, reaching to the level
of the eye-spot; they usually contain bacteroids. The ganglion
is elongate and quite slender.

Total length 300-375,u; toes 25-30p.; trophi 65,u.
37-8. A. L.
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Notornmata peridia appears to be rare. It has been collected
only at Oceanville, near Atlantic City, New Jersey, and in Star
vation Lake, Loon Lake, and swampy ponds at Eagle River, Vilas
County, Wisconsin; Starvation Lake, about 5 miles southwest of
Eagle River, is the only station where it it has been found in
abundance. The animal is invariably found inhabiting an exceed
ingly tough jelly-case, even more resistant than the case of Te
trasiphon hydrocora, and this affords much-needed protection
against enemies, as it appears to be unable to swim at all, on ac
count of the feeble development of the cbrona and the absence of
auricles.

This species has a superficial resemblance to TetrasipJwn hydro
cora, but apart from its much smaller size is readily distinguish
able by the two small papillae on the tail, as well as by the retro
cerebral organ and the trophi.

NOTOMMATA AURITA (Muller)

Plate XLVIII, figures 6-9

Vorticella aurita MULLER, Anim. Infus. (17'&6), p. ,288, Pl. 41, figs. 1-3.
Furcwlaria aurita LAMARCK, Hist. Nat. Anim. sans Vert. 21 (1816): 38.
Notommata aurita EHRENBERG, Abh. Akad.Wiss. Berlin 1880: 46; ibid..

(for 1831) 18821: 131, Pl. 4, fig. 12; Infusionsth. (1838), p. 430, Pl.
52, fig. ,3.--'GoSSE, Trans. Micr. Soc. London S (185.2): 93, Pl. 12,
figs. A, B, Pl. 15; Phil. Trans. Royal Soc. London 146 (185'6): 43{},
Pl. 16, figs. 16-21.-LEYDIG, Zeitschr. Wiss. Zool. 6 (1854): 38, Pl.
3, fig. 30.-EcKSTEIN, Zeitschr. Wiss. i'ool. S9 (H~S3): ,360, PI: 25,
figs. 23-2'7.-PLATE, Jenaische Zeitschr. Naturw. 19 (1&'86): 21.
HUDSON and GoSSE, Rotifera (1886) 21: 21, Pl. 17, fig. 6.-WIERZEJ
SKI, ROzpT. Akad. Umiej., Wydz. Mat.-Przyr. Krakow II, 6 (1893):
,227.-SKORIKOV, Trav. Soc. Nat. Kharkow SO (1&96): 2S5.-WEBEB,
Rev. Suisse Zool. 5 (1898): 439, Pl. 17, figs. 16-18.-WESENBERG
LUND, Vid. Medd. Nat. Foren. Kj~benhavn 1899, Pl. I, fig. H.-VON
HOFSTEN, Arkiv Zool., Stockholm 6' (1909): 28, fig. 4.-DE BEAU
CHAMP, Arch. Zool. Exp. IV, 10 (190'9): 1518, fig. XII C.-'14IE-PET
TEBSEN, Bergens Mus. Aarbog (for 1909) 191011>: 39.-HIRSCH
FELDER, Zeitschr. Wiss. Zool. 96 (1910): 3,26, Pl. 13, figs. 41-46.
VOIGT, Siisswasserfauna Deut8chlands, pt. 14 (1912): 98, fig. 177.
MONTET, <Rev. Suisse Zool. 2S (1'915): 220.-WEBEB and MONTET,
Cat. Invert. Suisse, fasc. 11 (1918): 1'11, fig. 31.

Oycloglena ,lupus EHRl!lNBERG, Abh. Akad. Wiss. Berlin 1830: 48; In
fusionsth. (1838), p. 454, Pl. &6, fig. 10.

Notommata lupus EYFERTH, Mikr. Siisswasserbew. (1877), p. 49.
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The body is comparatively short and thick-set, the greatest
width being about one third of the total length. The integument
is moderately flexible and the outline of the animal quite constant.
It is one of the most transparent species of the genus and very
favorable for the study of the internal organs.

The p.ead and neck are short and broad, and there is a well
marked transv~rse fold between the head and neck, as well as one
between neck and abdomen. The abdomen increases very gradu
ally in width to a point about two thirds its length and is rounded
posteriorly. The tail is distinctly marked off from the body;
it has only a single, median lobe, rounded posteriorly. The foot
has two joints; the basal joint is broad and short, its length
barely exceeding that of the tail; the second foot joint is also
short, but only half the width of the first. The toes are short,
about one twentieth of the length, conical, slightly blunted at the
tips, and very slightly decurved. The dorsal and lateral antennae

,are small setigerous pits and in the normal positions.
The corona extends down on the ventral side about one third

the length of the body; the post-oral portion forms a fairly
prominent chin. The auricles are short and stout; with close-set
robust cilia continuous with the corona.

The mastax is virgate and appears trilobate in a ventral view
on account of the muscles attached to the posterior ends of the
fulcrum and manubria. The trophi are noticeably asymmetric,
the left side being more strongly developed than the right. The
fulcrum is long and quite stout, the posterior end being incurved
and of a Y-shaped section, providing a larger surface for the at
tachmen,t of the muscles of the piston. The rami appear sub
square in a ventral view and are bent nearly at a right angle' at
the extreme anterior point. The right ramus has a large basal,
median projection ending in a blunt tooth; behind this projection
it is slightly excavate and then inclines gradually towards the
teeth of the unci. This ventral portion is rather coarsely denticu
late; beyond the anterior angle the dorsal portions of both rami
are finely, but distinctly, denticulate. The left ramus has a basal
projection similar to that of the right, but smaller, and it is more
deeply excavate in front of the uncus; the ventral denticulation
is somewhat finer than that of the right ramus. The unci have
only a single well developed tooth; to this is attached a basal
plate with a rudimentary tooth close to the main tooth; a diag
onal rib crosses the uncus from the posterior ventral angle
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to the median dorsal angle. To the point of the right uncial
tooth are attached two very small pre-uncial teeth, and to the
left three still smaller teeth; it is possible that these supplemen
tary teeth perform the functions normally belonging to the
atrophied dorsal teeth of the unci. The anterior half of the
manubria is a broad, angular plate, continued posteriorly as a
nearly straight rod, the tip of which curves outward and toward
the ventral side. A pair of curved rods, gradually widening
toward their dorsal ends, are attached to the inner ventral surfaces
of the rami and meet dorsally some distance below the tips of the
rami, thus supporting the external walls of the mastax during
the pumping action. The oesophagus is fairly long; stomach and
intestine are not separated by any constriction. The gastric
glands are rather smaller than usual. The ovary is of the usual,
slightly irregular form. A small bladder is present. The foot
glands are of medium size and pyriform.

The retrocerebral sac is large and almost spherical; it opens
on the corona through a long, tubular duct and is so crowded
with bacteroids as to appear black by transmitted light. The sub
cerebral glands are rudimentary and fused with the ganglion.
The eye-spot is large, but is usually visible only from the side on
account of the opacity of the sac.

Total length 325-350,.,.; toes 16-20,.,.; trophi 36,.,..

Notomma aurita is widely distributed; it seems to be most
abundant in the spring, immediately after the ice leaves the ponds;
later in the year it is not very common.

Notommata Angusta Harring and Myers, new species

Plate LII, figures 9-12

The body is elongate, nearly parallel-sided, and quite slender,
its greatest width being only one fifth of the total length. The
integument is very flexible, but the outline is nevertheless fairly
constant. It is a moderately transparent species.

The width of the head and neck segments is slightly greater
than their length and very little less than the greatest width of
the body. The head is strongly convex or bluntly pointed an
teriorly, and on ithe ventral side the mouth region forms a de
~ided elevation above the general surface of the corona. The
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anterior transverse folds are not very conspicuous. The abdomen
increases very slightly in width for about one half of its length
and then tapers very gradually to the tail, which has a single,
broad, rounded lobe. The two joints of the foot continue the
general outline of the body without any abrupt reduction. The
toes are rather short, about one twentieth of the total length,
slender, conical, and acutely pointed.

The dorsal and lateral antennae are minute setigerous papillae
in the normal positions. '

The corona extends down on the ventral side nearly one third
of the length of the body; the post-oral portion projects from the
body as a very small chin. The auricies are small, but strongly
ciliate and continuous with the corona.

The mastax is of the virgate type and slightly asymmetric. The
fulcrum is very long, slender, and slightly tapering; the posterior
end is expanded and incurved. The rami are approximately tri
angular in ventral view and bent at a nearly right angle at the
extreme anterior point; near their base there is a blunt projection,
bifid' at the tip and continuing the ventral line of the fulcrum.
Behind this projection the rami are slightly excavate, and the
inner margin of the right ramus is concave and minutely denti
cular, while the left has a convex margin with six or seven small
teeth, continued diagonally downwards on the convex lamella as
fine striae. The alulae are unusually large and project outwards
and downwards from the rami proper. The unci have an ap
proximately subsquare basal plate with a large ventral tooth and
a very slender second tooth immediately behind it; a diagonal
rib crosses the basal plate from the external enq of the second
tooth to the anterior dorsal angle. The left uncus has three
small pre-uncial teeth at the tip of the principal tooth, and the
right has four similar, but slightly smaller and more pointed
teeth. A short and nearly straight lateral supporting rod is em·
bedded in the walls of the mastax. The manubrium is broadly
expanded anteriorly as a subsquare plate, continuing as a long,
slender rod, slightly incurved at the tip. The oesophagus is very
long and slender, and the gastric glands are fairly large. The
stomach and intestine are separated by a well marked constriction.
The ovary is normal and the bladder large. The foot glands are
pyriform and rather'small.

The retrocerebral organ is unusually well developed. The sac
is more than one third as long as th~ body; the posterior portion,
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or sac proper, is somewhat triangular in outline, and squarely
truncate behind; it then contracts abruptly to a fairly large
cylindrical section, which at the eye-spot again contracts to a
very slender tube, opening on the corona. The truncate posterior
end is faintly lobate and opaque, with bacteroids outlining the
lobes. The subcerebral glands are long and slender, reaching
some distance beyond the eye-spot, which is at the posterior end
of the slightly elongate, saccate ganglion.

Total length 30Q--325,u; toes 15,u; trophi 36,u.

Notommata angusta was found rather sparingly in a polluted
brook at Brick Haven, south of the Potomac River, near Wash
ington' District of Columbia; it has not been found elsewhere.

This species is readily recognized by the slender body, the un
usual outline of the head, and the structure of the retrocerebral
organ.

NOTOMMATA CYRTOPUS (Gosse)

Plate XLIX, figures 5-8

Notommat«, ayrtopus (ffiSSE, Hudson and Gosse, Rotifera (188.6),2: 22,
Pl. 17, fig. 7.-WIERZEJSKI, Rozpr. Akad. Umiej. Wydz. Mat.-Przyr.
Krakow II, 6 (1893): 228.-BILFINGER, Jahresh. Ver. Naturk. Wiirt·
temberg 50 (1894): H.-VON HOFSTEN, Arkiv Zoo!., ,stockholm 6 1

(l9~9): 30, fig. 5.-LrE~PETTI!lRSEN, Bergens Mus. Aarbog (for 1'9~9)

1910"': 39.-VOIGT, SiisBiwasserfauna Deutschlands, pt. 14 (1912):
100, figs. 182, 183.-MoLA, Ann. Bio!. Lac. 6 (1913): 241.-WEBER
and MONTET, Cat. Invert. Suisse, fasc. 11 (1918): U3.

? Rattufbus cimoZius GOSSE, Hudson and Gosse, Rotifera (1886), 2: 66,
Pl. 20, fig. 14.

? Notommata distincta BERGENDAL, Acta Univ. Lundensis 28 (1892),
sect. 2, no. ·4, p. 61, P'ts. 3, 4, fig. 23!.-VOIGT, Forschungsber. Bio!.
Stat. PIon 1~ (191)4): 39, Pl. 3, fig. 18; Siisswas,serfauna Deutsch
lands, pt. 14 (1912): 100" figs. 184, 185.

The body is fairly stout and spindle-shaped, its greatest width
being a little less than one third of the total length. The integu
ment is soft and flexible, but the outline remains fairly constant.
The stomach is usually so crowded with food that it is difficult to
stu"d.y the internal organs, even though the animal is really fairly
transparent.

There is no separation between the head and neck segments;
the width of the two fused segments is about three fourths of the
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greatest width of th6 body, and their length is but little more.
The single anterior transverse fold is well marked. The abdomen
increases gradually in width to a point about two thirds the
length and is rounded posteriorly. A tail is not present. The
fbot has two joints, both short and fairly stout. The toes are
fairly long, about one seventh of the total length, slender, taper
ing, outcurved and decurved.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down on the ventral side about one third
the length of the body; the post-oral portion forms a slight chin.
The auricles are short and stout, and the ciliation is continuous
with the corona.

The mastax is virgate, with slightly asymmetric. trophi. The
fulcrum is long, moderately broad, slightly tapering, and fairly
stout; the post~rior end is slightly expanded and curves inward.
The rami are approximately triangular in ventral view and are
bent nearly at a right angle at the extreme anterior point; on
their inner, ventral edges there is a blunt projection, continuing
the line of the fulcrum and bifid at the anterior tip; this cor
responds to the basal apophysis of the mallcate mastax. Behind
this projection the rami are slightly excavate; and the inner edge
of the right ramus is concave, while the left ramus is convex;
both are coarsely denticulate, >9nd the left ramus is 'alSo striate.
The well developed alulae end in curved, horn-like prolongations;
their tips are only partly sclerified, so that the actual length.is
somewhat uncertain. The unci have a single well developed ven
tral tooth and a rudimentuy second tooth immediately behind
it; the basal plate is subsquare and crossed by a diagonal rib from
the base of the ventral tooth to the anterior dorsal angle. The
right ramus has four short, curved pre-uncial teeth loosely at
tached to its tips, and the left has five similar, but more slender,
teeth. Some distance below the posterior edge of the dorsal sec
tion of the rami, a slender, nearly straight rod is imbedded in
the walls of the mastax as additional support during the pump
ing action. The anterior half of the manubrium is a rather nar
row plate and the posterior a slender rod, curving towards the
venlral side at the tip. The small, slender, bent rods in front of
the rami support the edges of the mouth. .The oesaphagus is
short and rather slender. The gastric glands, stomach-intestine,
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Notommata cyrtopus is common everywhere in weedy ponds.
It is readily recognized by the opaque retrocerebral sac and the
long, curved toes. Considerable variation is found in the stout
ness of the body j the specimen figured may be taken as represent
ing the maximum, and it is usually much more slerider.

ovary, and bladder are normal. The foot glands are large, pyri
form, and compressed laterally.

The- retrocerebral sac is pyriform and fairly large; it opens
on the corona through a long, tubular duct and is filled with bac
teroids, which render it opaque to transmitted light. The sub
cerebral glands are va<luolate and partly fused with the fairly
large, saccate ganglion, which has a small eye-spot at its posterior
end.

Total length 15O-175JLj toes 22-26JLj trophi 32JL•

Notommata Telmata Harring and Myers, new species

Plate XLIX, figures 1-4

The body is slender and spindle-shaped, its greatest width be
ing about one fourth of the total length. The integument is
moderately rigid and the outline remains fairly constant. It is
not very transparent.

The width of the head segment is slightly greater than its
length, or very nearly two thirds of the greatest width of the
body; the neck segment is of the same length, but slightly wider.
The anterior transverse folds are well marked. The abdomen
increases very slightly in width for about two thirds of its length
and is rounded posteriorly. The tail is inconspicuous and has a
single, median, rounded lobe. The foot is two-jointed; the ter
minal joint is considerably smaller than the first joint. The toes
are of unusual form j the basal section is straight and extremely
short, and the posterior portion is long and slerider, curved out
wards and downwards, with a distinct heel at its junction with
the basal section. Their length is about one twelfth of the total
length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends 'down the ventral side about one fourth of
the length of the body; the post-oral portion projects from the
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body as a slight chin. The auricles are rather small, and the
ciliation is continuous with the corona.

The mastax is of the virgate type, with slightly asymmetric
trophi. The rami are nearly triangular in ventral view and are
bent nearly at a right angle at the extreme anterior point. The
right ramus has on its median ventral edge a blunt, knob-like
projection, which is a continuation of the ventral edge of the ful~

crum; behind this projection it is slightly excavate and then in
clines gradually toward the teeth of the unci. This section of
the ramus is finely denticulate. The left ramus has a ventral
projection similar to, but smaller than, the one on the right ramus;
it is also more deeply excavate, and the ventral, inclined surface
is coarsely denticulate and striate on its inner edge. Beyond the
anterior angle the dorsal portions of both rami are minutely den
ticulate on their opposing edges. The fulcrum is long, broad,
and stout; the posterior end is enlarged and curves inward. The
unci have a single, well developed ventral tooth and a rudimen
tary dorsal tooth at the edge of a broad basal plate; from the root
of the ventral tooth to the tip of the torsal tooth there is an
inconspicuous diagonal rib. The left ramus has four very slender
pre-uncial teeth attached ventrally to the tip, while the right
ramus has three much larger teeth in this position. The anterior
half of the manubria is a very broad, thin lamella, and the poste
rior half a slender, curved rod. Resting with their anterior ends
on the inner surface of the rami and meeting dorsally at a point
somewhat below their tips, a pair of slender, slightly curved r~ds

pass diagonally under the anterior ends of the manubria; they are
imbedded in the walls of the mastax and assist in its support dur
ing the pumping action.

The oesophagus is rather short and slender. The gastric glands,
stomach-intestine, ovary, and bladder are normal. The foot glands
are fairly' long and pyriform.

The retrocerebral sac is pyriform and moderately large; it
opens on the corona through a long, tubular duct and is filled
with bacteroids, which make it appear black by transmitted light.
The subcerebral glands are long and pyriform, reaching down well
below the eye-spot, which is at the posterior end of the large,
saccate ganglion; the glands do not contain bacteroids.

Total length 250,u; toes 20fl ; trophi 42JL.

Wisconsin Academy of Sciences, Arts, and Letters.584
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Notommata telmata was collected at Gravelly Run, near Atlan
tic City, New Jersey; it is not known from any other locality.

This species is closely related to Notommata cyrtopus, but is
easily distinguished by the peculiar toes, as well as by the more
slender body and the characteristics of the retrocerebral organ.

Notommata Lenis Harring and Myers, new species

Plate L, figures 9-13

The body is fairly slender and spindle-shaped; its greatest
width is about one fourth of the total length. The integument is
moderately rigid, and the outline remains fairly constant. It is
not very transparent.

The head segment is comparatively short and broad, its width
being about three fifths of the greatest width of the body. The
neck segment is very little wider, but nearly twice as long. The
anterior transverse folds are well marked. The abdomen in
creases very sliglitly in width to about mid-length, and from there
tapers gradually to the base of the foot, ending in a three-lobed
tail; the median lobe is unusually long and narrow, rounded
posteriorly and separated from the small lateral lobes by a slight
indentation. The foot has two joints, the anterior fairly long
and robust, the posterior divided by a median notch into two
papillae bearing the toes, which are short, conical, and abruptly
reduced to short, acute points; their length is only one twenty
fifth of the total length. The anterior foot joint has a small seti
gerous papilla on its posterior dorsal margin.

The dorsal antenna is remarkable for being double; the two
tufts of sensory setae are about lOp. apart and united by a slender
muscle as in Asplanckna. The lateral antennae are in the normal
position.

The corona extends down on the ventral side of the body about
one fourth the length of the body; the post-oral portion projects
from the body as a slight chin. The auricles are small, but have
numerous long cilia,continuous with the corona.

The mastax is virgate with somewhat asymmetric trophi. The
fulcrum is very long and slender, broad at the base and tapering
gradually to the expanded posterior end. The rami are roughly
semicircular in ventral view, and are bent at a nearly right
angle at the extreme anterior point. The right ramus has a
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moderately deep, ventral, transverse groove, in front of which there
is a short, broad, lamellar tooth, projecting obliquely towards
the left. The ventral portion of the right ramus is denticulate
and striate from the transverse groove to the anterior bend. The
left ramus is excavate ventrally, opposite the denticulate margin
of the right ramus. The unci are nearly symmetrical; each has
two prominent teeth; to the larger, ventral tooth of each ramus
there are attached two fairly large pre-uncial teeth. The basal
plate of the unci is rounded dorsally and has three slender, ob
lique ribs crossing it, differently spaced on the two unci. The an
terior ends of the manubria are expanded into very broad, thin
lamellae; the posterior section is slender and curves slightly for
ward at the extreme end. Under the upper ends of the manubria,
and starting from the dorsal tips of the rami, are two slender,
strongly curved rods, imbedded in the walls of the mastax and
aiding in its suppo!'t during the pumping action. The oesophagus
is of moderate length and very slender. The gastric glands,
stomach-intestine, ovary, and bladder are normal. The foot
glands are small and slightly club-shaped.

The retrocerebral organ consists of a very large, clear, vacuolate
sac, nearly· circular in outline and strongly compressed dorso
ventrally; no subcerebral glands are present. The eye-spot is
at the posterior end of the large, pyriform ganglion.

Total length 300p.; toes 12p.; trophi 35p..

Notommata Lenis is common in weedy ponds all over the United
States, at least wherever we have been able to make suitable col
lections.

This species is readily recognizable by the divided terminal
foot joint and the double .dorsal antenna.

Notommata Placida Harring and Myers, new species

Plate XLII, figures 3-6

The body is fusiform and slender, its greatest width being
about one fourth of the total length. The integument is very
flexible, but the outline is fairly constant. It is a very trans
parent animal.

The length of the head segment is nearly equal to its width,
or about two thirds of the greatest width of the body; the neck
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segment is of the same length, but slightly wider posteriorly.
The anterior transverse folds are well marked. The abdomen in
creases very slightly in width for one half of its length and then
tapers gradually to the foot. The tail projects very slightly on
the dorsal side. The foot has but a single, very stout, joint. The
toes are -short, about one fifteenth of the total length, stout, coni
cal, and acutely pointed.

The dorsal and lateral antennae are minute setigerous papillae
in the normal positions.

The corona extends down on the ventral side nearly one third
of the length of the body; the post-oral portion projects from the
ventral side of the body as a slight chin. The auricles are small,
and the ciliation is continuous with the corona.

The mastax is virgate, and the trophi are of relatively simple
form without conspicuous asymmetry. The fulcrum is relatively
short, slender, and slightly tapering; the posterior end is some
what incurved and slightly enlarged for the attachment of the
muscles. The rami are nearly semicircular in ventral view and
very slightly curved toward the dorsal side at the anterior ex
tremity. The inner edges are smooth, without any trace of den
ticulation. The .right uncus has five, and the left uncus four,
straight teeth, slightly clubbed at the point and gradually de
creasing in size toward the dorsal margin. The anterior end of
the manubrium is moderately expanded, the posterior slender and
nearly straight, with an external, membranous keel. Two rela
tively large, roughly triangular epipharyngeal pieces aid in the
support of the mouth during the pumping action.

The oesophagus is rather short and slender. The gastric
glands, stomach-intestine, and ovary are normal. The bladder
appears to be formed by an expansion of the cloaca. The foot
glands are very large, elongate-ovate, and terminate in a very
small mucus reservoir at the base of the toes. The retrocerebral
sac is moderately large and ovate, while the subcerebral glands
are unusually large and pyriform; no bacteroids are present. The
eye-spot is at the posterior end of the saccate ganglion.

Total length 130p.; toes 9p.; trophi 30p..

Notommata placida has been found only in small numbers in
weedy ponds at Kenilworth, near Washington, District of Colum
bia. While without any striking external characteristics, it
should be readily recognized by the general form of the body,
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the well-developed retrocerebral organ, and the short, conical
toes; it has a superficial resemblance to Proales decipiens, but
the corona and auricles are distinctive. An examination of the
trophi is in any case sufficient for determination.

NOTOMMATA TRIPus Ehrenberg

Plate XLIX, figures 9-13

? Vorticella telis MULLER, Verm. Terr. Fluv. l ' (1773): 108; Anim.
Infus. (1786), p. 301, Pf.. 43, figs. 1-5.

? Ecclissa telis SCHRANK,Fauna Boica 3' (1803): 109.
? Furcularia telis LAMARCK, Hist. Nat. Anim. sans Vert. 2 (1816): 39.
? Distemma telis EHRENBERG, Isis (Oken) 216 (1833): col. 247.
Notommata tripus EHRENBERG, Infusionsth. (1'8'38), p. 434, Pl. 50, fig. 4.

-LEYDIG, Zeitschr. Wiss. Zool. 6 (.1854): 37, Pl. 3, fig. i28.-PLATE,
Jenaische Zeitschr. Naturw. 19 (1886): 24.-HUDSON and GoSSE,
Rotifera (1886) 2: 22, Pl. 17, fig. 4.-WIERZEJSKI, Rozpr. Akad.
Umiej. Wydz. Mat.-Przyr. Krakilw II, 6 (1893): 228.-SKORIKOV,
Trav. Soc. Nat. Kharkow 30 (1896): 286.-WEREB, Rev. Suisse
Zool. 5 (1898): 443, Pl. 17, figs. 19, 20.-VON HOFSTEN, Arkiv Zool.,
Stockholm 6 ' (1909): 34.-LIE-PETI'ERSEN, Bergens Mus. Aarbog
(for 1909) 1910"': 39.-VOIGT, 'Siisswasserfauna Deutschlands, pt.
14 (1912): 97, fig . .176.-MoLA, Ann. BioI. Lac. 6 (1913): 241.
WEBER and MONTET, Cat. Invert. Suisse, fasc. 11 (1918): 113.

? Plagiognatha teUs DUJARDIN, Hist. Nat. Zooph. (1841), p. 652.
? Notommata oniscitormis PERTY, Mittheil. Naturforsch. Ges. Bern

1850: 19; Zur Kenntn. kleinst. Lebensf. (1852), 39, Pl. 1, fig. 3.
Notommata pilarius GOSSE, Hudson and Gosse, Rotifera (1886) 2: 23,

Pl. 17, fig. 5.-LEVANDER, Acta ,Soc. Fauna et Flora 'Fennica 12'
(1895): 30. - LIE-PETTERSEN, Bergens Mus. Aarbog (for 19(9)
1910": 40.

Notommata mirabilis STOKES, Ann. Mag. Nat. Hist. VI, 18 (1896): 26,
Pl. 8, figs. 00', 21.

The body is very short and broad, its greatest width being
about two fifths of the total length. The integument is very
rigid, almost semi-loricate, and the outline constant. It is fairly
transparent.

The head and neck form a single short and very broad seg
ment, its width being about three fourths of the greatest width
of the body; dorsally it has a very large hump, which makes the
head appear almost squarely truncate anteriorly. The single an
terior transverse fold is well. marked. The abdomen increases
gradually. in width to a point about mid-length and is rounded
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posteriorly, with a projection carrying the tail and toes; no true
foot is present. The abdomen is flattend ventrally and has two
longitudinal keels or lateral expan,sions, beginning at the anterior
transverse fold and most promin~nt at about two thirds the length,
where the cross section of the body is nearly semicircular; from
this point it decreases in size and disappears at the base of the
posterior projection. The rounded tail has dorsally a very large
spur with a 'knob-like enlargement at the base and a conical point.
The toes are fairly long, about one tenth of the total length, very
robust, acutely pointed, and slightly curved; they are carried
wide apart and appear to be incapable of any lateral motion.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down on the ventral side about one third
the length of the body; the post-oral portion forms a fairly
prominent chin. The auricles are very short and stout, and the
ciliation is continuous with the corona.

The mastax is virgate, and the trophi are highly asymmetric.
The fulcrum is very long, slender, and tapering; the posterior
end is slightly expanded and incurved. The rami are roughly
triangular in ventral view and are bent at an approximately
right angle at the extreme anterior point. Continuin~ the line
of the fulcrum, the rami have near their base a blunt projection,
bifid at the tip, which represents the basal apophysis of the
malleate mastax; behind this projection the rami are slightly ex
cavate. The right ramus is minutely denticulate and finely
striated; the left ramus has four blunt teeth on its inner margin.
The alulae are very unequally developed; the right is of normal
size, ending in an acute point, while the left is of huge propor
tions, very broad and strongly curved, and continuing backward
until nearly opposite the mid-point of the fulcrum. The unci
have a: trian~ular basal plate; the left uncus has a large, strongly
developed ventral tooth, which is clubbed at the point and has a
fairly large pre-uncial tooth attached to its ventral edge; closely
appressed to this is a slightly shorter and much more slender
tooth, from the clubbed tip of which a diagonal rib crosses the
basal plate to the external dorsal angle. The ventral tooth on the
right ramus is slightly shorter than its mate on the opposite side;
it is followed by two very slender teeth, and from the tip of the
third tooth a diagonal rib crosses the basal plate to the external
dorsal angle. The anterior half of the manubrium is a very
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broad, roughly triangular lamella; the posterior half is a slender
rod, slightly expanded at the tip and curving towards the ventral
side. The oesphagus is unusually short. The gastric glands,
stomach-intestine, ovary, and bladder are normal. The foot glands
are fairly large and pyriform.

The retrocerebral sac is moderately large and nearly spherical;
it usually contains a sufficiently large number of bacteroids to
render it virtually opaque. The ganglion is large and saccate
with the eye-spot at its posterior end.

Total length 175-200p.; toes 18-20p.; spur 16-22p.; trophi 3Op..

Notommata tripus is common everywhere among the minute
algae covering submerged water-plants.

Ehrenberg cites as a doubtful synonym Vorticella felis Miiller
and its later transfor~ations at the hands of Schrank and
Lamarck; it has been included here also, for the sake of complete
ness, although Muller's figure shows perhaps more resemblance to
a Mytilina (= Salpina) than to Notommata tripus.

Notommata Venusta Harring and Myers, new species

Plate L, fi~ures 1-4.

The body is rather short and moderately stout without any
very prominent external characteristics. The integument is soft
and flexible, but the outline is nevertheless quite constant.

The head and neck are not distinctly separated; an ~n

conspicuous fold marks the junction of the neck and abdomen.
The latter is slightly enlarged posteriorly and tapers rather ab
ruptly to the foot, which is composed of two short, slender joints,
the anterior one a little larger than the posterior. The tail is
small and indistinct, with a single rounded, median lobe. The
toes are about one fifteenth the length of the body, almost straight
and unusually slender, tapering to very acute points.. The
dorsal and lateral antennae are small setigerous pits in the normal
positions.

The corona continues down the ventral side of the body about
one fourth the length and terminates in a slightly projecting chin.
The auricles are small and continuous with the corona.

.The mastax is virgate with unusually slender and strongly
asymmetric trophi. The moderately long fulcrum is large at the
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base, but tapers rapidly to the slender posterior portion, the end
of which is slightly incurved. The right ramus is produced pos
teriorly as an acute-angled point; on its inner edge there is a
blunt, tooth-like projection, fitting into a corresponding depression
on the inner edge of the left ramus, the external angle of which ends
in a rather blunt lobe. This tooth correponds to the subsquare,
shear-like blade on the rami of N. cerberus and other species. Both
rami are strongly curved in the median plane, and the inner edges
of the dorsal points are striated. The unci have a single promi
nent ventral tooth, followed dorsally by a slender diagonal rib
and a second small tooth ending in a blunt knob. The manubria
are very slender; from a point just below the anterior end a very
long spur curves inwards, which, with a long and slender rod at
tached to the rami at its ventral end, serves to support the walls of
the mastax when functioning as a pump. The oesophagus is com
paratively short; there is no very distinct separation between
stomach and intestine, and the gastric glands are small and ovate.
The ovary is somewhat elongate and irregular in outline. A small
bladder is present. The foot glands are small and of the usual
club-shape.

The retrocerebral sac is pyriform and small, its length being
but little more than that of the ganglion. No subcerebral glands
are present in this species. The eye-spot is a rather small, lenticu
lar body at the posterior end of the ganglion.

Total length 200-225p.; toes 15p.; trophi 24p..

A few specimens of this species were collected in a swampy
region near English Creek, west of Atlantic City, New Jersey.
It seems to be rare, as it has not so far been found elsewhere.

Notommata venusta does not appear to be very closely related
to any other described Notommatid, at least not to the point of
possible confusion. The straight, very slender toes and the small
auricles distinguished it from other small species of the genus,
and the dorsal spur on the anterior portion of the manubrium is
distinctive.
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Notommata Pygmaea Harring and Myers, new species

Plate LVI, figures 5-8

The body of this l>pecies is short, stout, and spindle-shaped;
its greatest width is about one third of the total length. The in
tegument is soft and very flexible, but the outline remains fairly
constant. It is a moderately transparent species.

The head and neck segments are short and very broad; their
length is about two thirds of the width, which is nearly three
fourths of the greatest width of the body. The anterior trans
verse folds are not strongly marked. The abdomen increases
slightly in width for one half its length and then tapers gradually
to the tail, which has a single, inconspicuous, rounded median
lobe. The foot has two short, broad joints. The toes are short,
straight, and conical; at mid-length they are abruptly reduced to
slender, acute points. Their length is about one twelfth of the
total length.

The dorsal and lateral antennae are small, setigerous papillae
in the normal positions.

The corona extends down on the ventral side for about one
fourth of the length of the body; the post-oral portion projects
as a slight chin. The auricles are short and stout, and the cilia
tion is continuous with the corona.

The mastax is virgate, and all its parts are of very sillple form.
The rami are approximately triangular in ventral view and have
well developed alulae; at the extreme anterior point they are bent
at a nearly right angle, and the dorsal portion is obscurely de~
ticulate. The edges of the rami are produced as thin lamellae. . '
gIvmg the effect of a semi-domed structure, which effectively sup-
ports the mastax during the pumping action. The fulcrum is a
long, slender, straight, and slightly tapering rod, without any
posterior expansion or crutch. The unci have a short, broad basal
plate and a single, well developed ventral tooth. The manubria
are somewhat curved rods, slightly expanded at both ends. The
gastric glands, oesphagus, stomach-intestine, ovary, and bladder
are normal. The foot glands are large and elongate-pyriform.
. The retrocerebral organ consists of a nearly spherical sac open
Ing on the corona through a long tubular duct, and two subcere
bral glands partly fused with the very large, pyriform ganglion.
No bacteroids are present in either sac or glands. The eye-spot
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is at the posterior end of the ganglion; it is very large, flattened,
and disk-shaped.

Total length 100/L; toes 8/L; trophi 22/L.

Notommata pygmaea occurs rather sparingly in swampy ponds
near Atlantic City, New Jersey.

This very small species is readily recognized by its short, stout
body and by the form of the toes.

NOTOMMATA SACCIGERA Ehrenberg

Plate XLVII, figures 1-5

Notommata saccigera EHRENBERG, Abh. Akad. Wiss. Berlin (for 1&31)
1832: 133; Infusionsth. (1838), p. 434, Pl. 50, fig. 8.-? HUDSON and
GOSSE, Rotifera (1886) 2: 24, Pl. 17, fig.2.-WIERZEJSKI, R{)zpr.
Akad. Umiej. Wydz. Mat.-Przyr. Krakow II, 6 (1893): 228.-Lm
PETTEBSEN, Bergens Mus. Aarbog (for 1909) 1910'5: 42.-MoLA, Ann.
BioI. Lac. 6 (1913): 242.

The body of this species is fusiform, short, stout, and strongly
gibbous posteriorly; its greatest width is more than one third of
the total length. The integument is leathery and the outline
constant. The color is slightly brownish, and the animal is not
very transparent.

The head segment is short and very broad; its width is fully
·two thirds of the greatest width of the body. A transverse fold
separates the head from the neck, but there is no separation be
tween neck and abdomen; the latter increases very gradually in
width for about half its length and is truncate and strongly gib
bous posteriorly, falling off abruptly to the very small tail, which
has only a single, rounded, median lobe. The foot has two very
short and narrow joints. The toes are minute, conical, slightly
decurved, and blunted at the tips; their length is less than one
twenty-fifth of the total length.
. The dorsal and lateral antennae are small setigerous papillae
III the normal positions.

The corona extends down on the ventral side more than one
third of the entire length; the post-oral portion projects from
the surface of the body as a fairly prominent chin. The auricles!
are short and very stout, almost triangular; the ciliation is con
tinuous with the corona.
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The mastax must probably be considered as belonging to the
virgate type, but the pumping action has been completely lost.
The trophi are strongly asymmetric and very robust.. The fulcrum
is a short and very broad plate without any posterior enlargement.
The rami are lyrate in ventral view and are bent nearly at a right
angle at the extreme anterior point; the dorsal branch is rather
short. The right ramus has on its inner edge a very large lamellar
and semicircular projection, the .margin of which is marked with
radial striations and very faintly denticulate; at the apex of the
ramus there are two broad and very blunt teeth. The left ramus
is strongly concave on the inner ventral edge, which is relatively
broad and marked with numerous very narrow transverse striae,
giving it the appearance of being denticulate; the large apical
teeth of the right ramus are' lacking. The alulae are fairly
prominent. The ventral tooth of the left uncus is extremely iarge,
rather short and strongly clubbed at the point; this is followed by
three minute, comblike, rudimentary teeth and a fairly large,
rather blunt dorsal tooth at the junction of the dorsal rib and
a curved diagonal rib crossing the basal plate from the base of
the large ventral tooth. The right uncus has a large ventral
tooth, blunt and clubbed at the tip; from its base r~diate two
similar teeth, nearly as large; on the dorsal margin is a small
tooth which, like the opposing tooth on the left uncus, is formed
by the junction of the dorsal rib and a diagonal rib sta~ting
from the base of the ventral tooth. The manubria are unequally
developed, the right being only three fourths of the length of
the left and its posterior end nearly straight, while the left
manubrium curves strongly inward and toward the dorsal side.
The anterior ends of both manubria are broadly expanded, the
thin lamina on the dorsal side continuing for three fourths of
the entire length. Below the posterior edge of the dorsal branch
of each ramus there is a short, robust, curved rod imbedded in
the walls of the mastax; its ventral end rests on the inner sur
face of the ramus and the dorsal ends meet below the tips of the
rami; in the normal virgate, pumping mastax this rod without
doubt aids in the support of the walls of the mastax during the
pumping action, but it is not evident what its function if any
may be in this case. ' ,

The oesophagus is long and slender; gastric glands, stomach
intestine, and ovary are normal. The bladder is formed by a
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slight expansion of the cloaca. The foot glands are very small
and pyriform.

The retrocerebral organ reaches in this species its extreme
development. At the end of a very slender, tubular duct, one
third as long as the body, there'is a very large, pyriform, vacu
olate sac, containing bacteroids in large numbers, especially at
the margin, and strongly compressed dorso-ventrally; the combined
length of sac and duct is more than one half of the entire length
of the animal. The subcerebral glands are short, reaching but
little beyond the posterior end of the ganglion, where the large
eye-spot is situated.

Total length 325-350,,; toes 12-14,,; trophi 75".

Notommata saccigera is common in submerged or very wet
sphagnum, but it does not OCCUr in ponds unless strayed from
its normal habitat.

.This species is readily recognized by its stout, truncate body
and very short foot and toes, as well as by the remarkably de
veloped rE:,trocerebral sac. It seems improbable that the animal
here described is identical with Gosse's, but it agrees fairly well
with Ehrenberg's rather meager description.

NOTOMMATA SII~PHA (Gosse)

Plate XLV, figures 1-7

? Notommata torcipata GoSSE, Hudson and Gosse. iRotifera (lS86) 2:
23. Pl. 18. fig. 1; not Notommata t01'cipata EHRENBERG. 1838.-MON
TET, Rev. SuisseZool. 2S (1915): 3:21.-WEBER and MONTET, Cat.
Invert. SUisse. fasc. 11 (1918): 115.

Diglena silpha GOSSE, Jour. Royal Micr. Soc. 1887: 2. Pl. 1, fig. 2;
HUDSON and GOSSE. Rotifera, Supp!. (1889). p. 30, Pl. 31, fig. 22.

Notommata silpha HARRING, U.S. Nat!. Mus. Bull. 81 (1913): 79.

The body is elongate, fusiform, and very slender; its greatest
width is about one sixth of the total length. The integument is
very flexible, but the outline is fairly constant. It is a very
transparent animal.

No anterior folds are present to indicate the boundaries of the
head and neck; the body is nearly parallel-sided for about two
thirds of its length; posteriorly it is much reduced and wrinkled.
The tail is very small and has only a single, rounded lobe. The
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foot is very short and appears to have only a single joint. The
toes are very short, conical, and slightly decurved; the extreme
tips are somewhat abruptly curved inward and upward. Atthe
base of the toes there is a very small, blunt knob-like projection
on the posterior margin of the terminal foot joint; the length
of the toes is about one twentieth of the total length.

The dorsal and lateral antennae are minute setigerous papillae
in the normal positions.

The corona has two strongly' ciliated areas corresponding to
the auricles of other species, but not evertile. Close to the dorsal
margin there are two small papillae, near the openings of the
ducts of the retrocerebral sac. The buccal field is evenly ciliated
and projects strongly in the region around the mouth, giving the
corona in lateral view a decidedly angular appearance; the mouth
is situated immediately above the most prominent part of the
corona.

The mastax is apparently a highly modified form of the virgate
type; the pumping action has been completely lost, and the robust
and strongly asymmetric trophi have become adapted to prehen
sion. They can be thrust out through the mouth Quite as ef
fectively as in the forcipate type of mastax. The fulcrum is
very short and lamellar and tapers from the base to less than
half the with at the posterior end. The rami are deeply bifur
cate and very dissimilar in form. The right ramus has near the
base a large, rounded, ventral projection, and behind this a
roughly parallel-sided ventral branch, obtusely pointed at the tip;
the inner margin is thickened and marked with numerous very
narrow transverse striae, giving it the appearance of being den
ticulate; the striae are continued as a broad border on the ventral
side. The dorsal branch is approximately triangular and has a
fairly prominent tooth on its inner edge, just above the bottom
of the deep transverse groove separating it from the ventral
branch. The left ramus has a knob-like or tooth-like, slightly
recurved ventral projection near the base; it is, like the right
ramus, divided by a deep, transverse groove into a ventral and
a dorsal branch. The ventral branch is fairly broad and lamellar;
on the anterior, obliquely truncate margin are two prominent
triangular teeth; the dorsal branch has two relatively long, sharp
teeth on the inner margin and a long, tapering, curved projection
from its anterior end towards the dorsal side of the mastax; this
:projection is totally lacking on the right ramus. The right alula
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is a narrow, membranous plate, while the left is very large and
roughly triangular; near the external angle there is a prominent,
hooklike posterior projection. Each uncus has three functional
teeth, slightly clubbed at the tips and united by the basal plate
for a considerable part of their length. The ventral tooth of the
left uncus does not reach the manubrium, but is joined to the
very large second tooth in its entire length. The manubria are
broadly triangular anteriorly; the median rib is nearly straight.
In front of the ventral branch of the left ramus there is a slightly
curved rod, indented at the anterior, lamellar end, and imbedded
in the ventral wall of the mastax; its function is no doubt to snp
port the mouth, but it is without any counterpart on the right
side.

The oesophagus is long and slender. The gastric glands, sto
mach-intestine, ovary, and bladder are normal. The foot glands
are moderately long, slender, and slightly club-shaped.

The ganglion is large and saccate; the eye-spot is at the
posterior. end. The retrocerebral sac is nearly hemispherical,
vacuolate, and fairly large; only infrequently does it contain bac
teroids. There is no trace of the subcerebral glands.

Total length 160-200p.; toes 8-10p.; trophi 24p..

Notommata silpha is widely distributed, but usually In small
numbers.

This species is readily recognized by the unusual form of the
corona, the much reduced, wrinkled abdomen, and the shape of
the toes. Whether Gosse's Notommata forcip<da belongs here or
not is uncertain; if it really has auricles, as stated by Gosse, it
is obviously different, but the rest of his description fits N. silpha
fairly well, and it is possible that he may have mistaken the frontal
papillae for auricles.

NOTOMMATA PSEUDOCERBERUS de Beauchamp.

Plate XLVII, figures 6-9

.Notommata cerberus DE BEAUCHAMP, Arch. ZooI. Exp. IV, 6 (1907): 4,
figs. 1, 2; ZooI. Anz. 31 (1907): 905, figs. 1-3; not Notommata cer.
berus GoSSE, 1886.

Notommata pseudocerberus DE BEAUCHAMP, ZooI. Anz. 33 (1908): 40Q;
Arch. ZooI. Exp. IV, 10 (1909): 101, 116, 198, 337, figs. VII B, XX,
Pl. 1, figs. 1, 2, Pl. 4, fig. 33, Pl. 8, figs. 106, 10.7.
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The body is fusiform and moderately slender, its greatest width
being somewhat less than one third of the total length. The in
tegument is leathery and the outline fairly constant. It is a
moderately transparent animal.

The width of the head segment is equal to its length and a
little more than one half the greatest width of the body. A trans
verse fold separates the head from the neck, but there ~s no con
striction between neck and abdomen; the latter increases very
regularly in width for nearly two thirds of its length and then
tapers' gradually to the tail, which has a small, rounded median
lobe and two very small lateral lobes. .The foot has two joints,
the terminal but half the length and width of the anterior. The
toes are moderately long, conical, slender, and very slightly de
curved; their length is about one twelfth of the total length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down on the ventral side for about one
fourth of the entire length; the poSt-oral portion projects from
the surface of the body as a slight chin. The rostrum or cuticu
lar fold above the mouth is well marked. The auricles are moder
ately long and stout, and the ciliation is continuous with the
corona.

The mastax is virgate, but feebly developed, and the trophi are
of very simple form, adapted to support the walls of the mastax
oIily; it is at the end of a short pharyngeal tube. The fulcrum is
long, slender, and slightly tapering, wit!J.out any posterior en
largement. The rami are symmetrical, very broad, lamellar
throughout, and bent at an obtuse angle at the extreme anterior
point; there are no marginal teeth or other irregularities on the
inner edges. The unci have a membranous basal plate without
any definite inner border, and a single, very slender tooth; on
each side there are four or five very minute pre-uncial teeth.
The manubria are very short and expanded anteriorly into thin
plates. Nearly level with the lower edges of the rami, two slender,
curved rods are imbedded in the walls of the mastax; their ven
tral ends rest on the inner surface of the rami, and the dorsal
ends meet at a considerable distance below the tips of the rami.
Two vestigial, non-functional salivary glands occupy the posterior
portion of the mastax.

The oesophagus is very long and slender. Gastric glands,
stomach-intestine, and ovary are normal. The bladder is formed
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NOTOMMATA CONTORTA (Stokes)

Plate LVIII, figures 5-8

Diglena contorta STOKES, Ann. -Mag. Nat. Hist. VI, 19 (1897): 630, Pl.
14, fig. 5. '

Notommata contorta HARRING, U. S. Nat!. Mus. Bull. 81 (1913): 78.

Notommata pseudocerberus is widely distributed in the United
States, but in very small numbers. It was first described by de
Beauchamp from ponds at Chaville (Seine-et-Oise) and later col
lected at other localities in France; at first identified with Notom
mata cerberus (Gosse), it was later recognized as a different species
and given a new name. Dr. de Beauchamp has kindly sent us
material from the type locality for comparison with our American
specimens, which seem to be on the average somewhat smaller in
size.
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Notommata contorta is not rare in swampy ponds, although it
does not occur in large numbers.

length, and abruptly reduced to acute points, one eighth the
length of the toe.

The dorsal and lateral antennae are minute setigerous papillae
in the normal positions.

The corona has two strongly ciliated areas corresponding to the
auricles of other species, but not evertile. The buccal field is
evenly ciliated and. continued down on the ventral side of the
body for nearly one third of its length as a very narrow, parallel
sided band, resembling the chin· of Notommata copeus. The cir
cumapical ciliation has completely disappeared.

The mastax is of a highly specialized virgate type; it isre
markable for being at the end of a very long pharyngeal tube, and
its functions are consequently limited to suction alone, a fact
which is made still more evident by the extremely simple form
of the trophi, adapted exclusively to the support of the walls of
the mastax. The fulcrum is a long, slender rod, incurved at
its posterior end and disconnected from the incus, or at least
very loosely connected to it; under the action of solvents it sep
arates almost at once from the rami. These are strongly curved
and have prominent alulae, the general outline being lyrate with
the tips nearly meeting dorsally. The incus is approximately at a
right angle to the fulcrum. The manubria are long, very slender
rods, with a slight ventral curvature at the posterior end, and
an anterior crescent-shaped expansion. The unci are two straight,
very slender, divergent rods, resting with one end on the rami
and the other on the median, rod-like portion of the manubrium.
The posterior portion of the mastax is occupied by the rudimen
tary salivary glands, which are apparently no longer functional,
thus recalling the mastax of Notomma pseudocerberus, described
by de Beauchamp. The gastric glands, stomach-intestine, and
ovary are normal; a bladder does not appear to be present. The
foot glands are long, slender, and slightly club-shaped.

The retrocerebral organ consists of a small, rounded sac and
two large subcerebral glands, more than twice the length of the
sac; no bacteroids are present. The ganglion is large and sub
square; there is no eye-spot.

T.otal' length 22Q-250p.; toes 7-8p.; trophi 15p..
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by an expansion of the cloaca and is transversely elongate. The
foot glands are moderately large, slender, and slightly club-shaped;
at the base of the toes are two very small accessory foot glands.

The retrocerebral organ is well developed; the sac is l!J.rge
and pyriform and usually contains numerous bacteroids, collected
principally immediately behind the eye-spot; the subcerebral
glands are fully as long, and nearly as large, as the sac. The
ganglion is fairly large and saccate; at its posterior end is the
large eye-spot.

Total length 500-600p.; toes 30-35p.; trophi 45p..

The body is elongate, sprindle-shaped, and very slender; its
greatest width is only about one eighth of the total length. The
integument is very flexible and the outline constantly changing.

No anterior transverse folds are present to indicate the bounda
ries of the head and neck; the frontal margin of the head pro
jects as a blunt knob, corresponding to the rostrum of the forcipate
Notommatids, Notommata pseudocerberus and a few other species.
The width of the head is nearly equal to the greatest width of the
body, while the neck is only about two thirds as wide. The ab
domen increases very gradually in width for about two thirds of
its length and then tapers rapidly to the base of the minute,
three-lobed taiL The very small foot appears to have only a single
joint. The toes are very short, about one thirtieth of the total
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This species is easily recognizable by the elongate form of the
body and by its never ceasing, worm-like contortions, which evi
dently suggested the specific name to Stokes.

Notommata Trypeta Harring and Myers, new species

Plate L, figures 5-8

The body is short and stout, its greatest width being nearly
one third of the total length. The integument is soft and flex
ible, but the outline is fairly constant.

The head and neck together form a single segment; its length
is nearly equal to the width, about three fourths of the greatest
width of the body. The anterior transverse fold is well marked.
The abdomen increases very slightly in width for three fourths
of its length; posteriorly it is rounded and ends in a small tail
with a single rounded median lobe. The foot is relatively long,
fairly stout, and obscurely two-jointed. The toes are short, about
one sixteenth of the total length; at the base they are very large
and then abruptly reduced, recurved and incurved, resembling the
chela of a decapod crustacean.

The corona has two lateral tufts of strong cilia, resembling
auricles, but neither retractile nor evertile; it continues down on
the ventral side with a few scattered, weak cilia.

The dorsal and lateral antennae are minute setigerous papillae
in the normal positions.

The mastax is of a modified virgate type. The rami are
elongate, slightly curved, triangular plates without any denticu
lation. The fulcrum is a straight, slightly tapering rod, enlarged
at the posterior end.· The unci are extremely small, triangular
plates, resting on the tips of the rami. The manubria are very
slender, double-curved rods; at the posterior end there is an ir
regular enlargement with a ventrally projecting, oval lamella. The
epipharynx consists of two large, very thin, triangular lamellae;
the points project very slightly through the mouth. The oesoph
agus, gastric glands, and ovary are normal; a sharp constriction
separates the stomach from the intestine. No bladder is present.
The foot glands are long, slender, and slightly club-shaped.

The ganglion is large and ovate; the only indication of a re
trocerebral organ is a cup-shaped cell, filled with pigment and
surrounding the eye-spot at the posterior end of the ganglion.

Total length 150,u; toes 9,u; trophi 16,u long, 22,u wide.
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Notommata t1'ypeta is parasitic in the Cyanophycean Gompho
sphaeriaj the material on which: this description is based was
collected in pools on the southwestern shore of Lac Vieux Desert,
Vilas County. Nearly every colony had its parasite, but no ani
mals were found free-swimming; when removed forcibly from the
algal host, they swim rapidly about in search of a new colony.
It was not discovered how the animal manages to penetrate the
tough gelatinous matrix; the feeble trophi seem to be very poorly
adapted to this purpose.

PROALES Gosse

PROALES DECIPIENS (Ehrenberg)

Plate LI, figures 5-8

Notommata decipiens EHRENBERG, Abh. Akad. Wiss. Berlin (for 1831)
1882: 13.2; Infusionsth. (1838), p. 431, Pl. 52, fig. 6.-TESSIN, Arch.
Naturg. Mecklenburg 43 (18090): 143, Pl. I, fig. 5.

Notommata 1Jermicunaris DUJARDIN, Hist. Nat. Zooph. (1841), p. 648,
Pl. 21, fig. 7.-EOKSTEIN, Zeitschr. Wiss. Zool. 89 (1883): 362, Pl.
25, fig. 2·9.-PLATE, Jenaische Zeitschr. Naturw. 19 (1886): 23.

Proales decipiens HUDSON and GOSSE, Rotifera (1886) 2: 13'6, Pl. 18, fig.
6.-SKOBIKOV, Trav. Soc. Nat. Kharkow 80 (1896): ,Z90.-WEBEB,
Rev. Suisse Zool. 5 (1898): 466, Pl. 18, figs. 16, 17.-VoIGT, For
schungsber. BioI. Stat. PIon. 11 (1904): 41; .siisswasserfauna
Deutschlands, pt. 14 (1912): 90, fig. 158.-DE BEAUCHAMP, Arch.
Zool. Exp. IV, 10 (19·09): 160.-WEBEB and MONTET, Cat. Invert.
.suisse, fasc. 11 (1'918): 100.

? Taphrocampa clavigera STOKES, Ann. Mag. Nat. Hist. VI, 18 (1896):
18, Pl. 7, fig. 2.

Pleurotrocha decipiens VON HOFSTEN, Arkiv Zool., Stockholm 6 ' (1909):
12.

The body of this species is elongate, slender, and fusiform; its
greatest width is one fourth of the total length. The integument
is soft and flexible, but the outline is quite constant. The entire
body is very transparent.

The length of the head segment is a little greater than its
width, which is approximately one half of the greatest width of
the body; it· is rounded anteriorly, and this portion is separated
from the head·proper by a slight transverse fold; this section cor
responds to the rostrum of the forcipate Notommatids. The neck
segment is rather short and slightly wider than the head. The·
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anterior transverse folds are well marked. The abdomen increases
very gradually in width for half its length and then tapers to the
foot; it has a transverse fold on the posterior portion, behind the
lateral antennae. The foot is -short and broad, continuing the
general outline of the body without marked reduction; it has only
one joint. The toes are comparatively short, stout, and conical,
ending in acute points; their length is about one sixteenth of the
total length.

'rhe dorsal and lateral antennae are minute setigerous papillae
in the normal positions.

The corona is oblique and has laterally two strongly ciliated
areas, corresponding to the auricles of other Notommatids. The
ciliation of the buccal field does not extend beyond the mouth;
as in the forcipate Notommatids, the circumapical band has dis
appeared.

The mastax is virgate, but preserves much of the general ap
pearance of the malleate type. The incus is nearly straight; the
1'ulcrum is triangular and terminates in a knob-like enlargement.
The rami have a large basal apophysis and, near mid-length, two
prominent teeth; the dorsal ends are pointed and also act as teeth.
The right uncus has five, and the left four well developed teeth,
gradually decreasing in size toward the dorsal side and united by
a plate-like web. The manubria are broad, roughly triangular
plates, reinforced by prominent ribs. In front of the rami are
two epipharyngeal rods, bent at a right angle and with a knob
like enlargement at the apex.

The oseophagus is long and slender. The gastric glands,
ovary, and bladder are normal. The stomach is' separated from
the intestine by a marked constriction. The foot glands are very
large and club-shaped.

The ganglion is very large and saccate. The eye-spot is asym
metrically placed; in all the specimens we have examined it has
been on the right side, but Voigt reports that specimens collected
by him in the Kleine Madebrocken See near PIon had the eye
spot on the left side. The sac is pyriform and appears to be
somewhat variable in size; the figure represents average condi
tions. Some years ago material was collected in the Potomac
River at Washington which agreed perfectly with Stokes's descrip
tion of Taphrocampa clavigera; the sac was filled with bacteroids,
and was jet black and opaque. When the animals were pre
served, the black color of course disappeared, and they were then
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seen to be indistinguishable from normal specimens of Proales
decipiens. It is therefore probable that under certain conditions
the sac may be filled with bacteroids, but normally it is perfectly
transparent. No subcerebral glands are present.

Total length 175-250".; toes 12-16".; trophi 15". long, 23". wide.

Proales d'ecipiens is common everywhere in weedy ponds and is
always abundant .in wet sphagnum.

This species is closely related to Proales sordida, but is
distinguishable by its smaller size, somewhat stouter form, re
latively larger toes, and the oblique corona.

PROALES SORDIDA Gosse

Plate LI, figures 9-12

Proales sordida GOSSE, Hudson and Gosse, iRotifera (1&&6) 2: 37, Pl.
18, fig. 7.-WIERZEJSKI, Rozpr. Akad. Umiej. Wydz. Mat.-Przyr.
KTakow II, 6 (189,3): 229'.-SKORIKOV, Trav. Soc. Nat. Kharkow 30
(1896): 291.-VOIGT, Siisswasserfauna Deutschlands, pt. 14 (1912):
90, fig. 159.-MoLA, Ann. BioI. -Lac. 6 (1913): 243.-WEBER and
MONTET, Cat. Invert. Suisse, fasc. 11 (1918-): 10~.

Pleurotrocha sordida HARRING, U. S. Natl. Mus. Bull. 81 (1913): &5.

The body is elongate, fusiform, and slender; its greatest width
is somewhat less than one fourth of the total length. The integu~

ment is soft and flexible, but the outline is fairly constant: The
entire body is very transparent.

There is no separation between the head and neck segments;
the width of the two fused segments is about. three fourths of
the greatest width of the body, and their length is equal to the
body width. There is a single, well marked, anterior transverse
fold. The abdomen increases slightly in width· for one half its
length and then tapers gradually to the base of the foot, where
there is a marked transverse fold. There is no distinct tail. The
foot is very robust and fairly long, continuing the general out
line of the body without any marked reduction in size; no di
vision into joints is distinguishable. The toes are short, straight,
and conical; the tips are abruptly reduced to acute points. The
length of the toes is about one twentieth of the total length. At
their base is a small, rounded, knob-like spur, projecting dorsally.

The dorsal antenna is in the normal position; the lateral an
tennae !ire somewhat farther back than usual.
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The corona is frontal and has a strongly ciliated lateral area,
serving for locomotion; this corresponds to the auricles of the
genus Notommata.

The mastax is of a primitive virgate type and has considerable
resemblance to the malleate form. The incus is nearly straight
and the fulcrum triangular. The rami have a large basal
apophysis of complicated form; their inner edges are without
teeth. The right uncus has five, and the left four, well developed
teeth, decreasing in size from the ventral to the dorsal side
and united by a plate-like web. The anterior portion of the
manubrium is a broad plate of irregular outline;' posteriorly it
is prolonged as a slightly curved, short rod. In front of the
mastax there is an epipharynx, the two parts of which are asym
metric and consist of an irregularly curved plate with a short,
rod-like lateral projection.

The oesophagus is long and slender. The gastric glands are
normal in form and position,. The stomach· and intestine are
separated by a marked constriction. The ovary is very large and
somewhat elongate. The bladder is small. There are two pairs
of foo~ glands, one pair rudimentary and the other quite small;
they dIscharge through a mucus reservoir at the base of the toes.

To the posterior end of the large ganglion is fused a hemis
pherical retro~erebral sac, which presents the usual vacuolate ap
p~aranc~ and IS du~tless. The eye-spot consists of a clear globule
wIth a dISC of red pIgment behind it, and it is placed some distance
to the right of the median line, at the junction surface of gano--
lion and sac. 0

Total length 275-300ft; toes 15p.; trophi 48ft.

Proales sordJida is not very common j we have collected it at
several stations in Wisconsin, but always in small numbers.

This species is recognizable by the terminal corona slender
fusiform body, asymmetric eye-spot, and the small spu; over th~
foot. It is uncertain how many of the literature references
really do concern this species, as Gosse's description is so incom
plete. We submitted specimens to Mr. Rousselet who verified
our. ~dentificati~~ and informed us that this is Goss~ 's species, ac
cordmg to tradItIOn: The animal has a habit of curving the body
toward the dorsal sIde, and nearly always dies in this position.
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PROALES P ARASITA (Ehrenberg)

Plate LI, figures 1-4

Notommata parasita EHRENBERG, Infusionsth. (18138) ,p. 426, Pl. 50, fig. 1.
-C<lHN, Zeitschr. Wiss. Zool. 9 (H~58): 291, Pl. 13, figs. 8, '9.

Proales parasita ROU88ELET, Proc. Royal Irish Acad. 31, pt. 51, (1911): 8.
-VOIGT, ;Siisswasserfauna Deutschlands, pt. 14 (1912): 89, fig. 155.

The bolly is short, stout, and fusiform; its greatest width
is nearly one third of the total length. The integument is very
flexible, but the outline is fairly constant. The stomach is usually
so filled with chlorophyl that it is difficult to make out the in
ternal organs.

The width of the head segment is nearly equal to its length,
and but little less than the greatest width of the body; it is
truncate anteriorly. The neck segment is only half the length of
the head and a trifle narrower. The anterior transverse folds
are well marked. The abdomen increases very slightly in width
for one half its length and then tapers gradually to the foot. The
tail is not very prominent; it has a single, rounded, median lobe.
The foot is vevry broad and obscurely two-jointed and continues
the general outline of the body without any marked constriction.
The toes are large at the base and taper abruptly to acute points.

The dorsal and lateral antennae are small setigerous papillae
in the normal position.

The corona is frontal and has two lateral, strongly ciliated
areas, corresponding to the auricles of the genus Notommata.

The mastax is of a modified virgate type. The fulcrum is a
long, straight, slender, tapering rod; the rami are somewhat asym
metric, the right side being more developed than the left. The
basal apophysis is a nearly semicircular plate, thicke!led at the
edge and directed towards the ventral side. The rami are ir
regularly pentagonal in ventral view. The unci have three rudi
mentary teeth, united by a thin lamella. The manubria are ex
panded into broad plates at the anterior end and continue as
slender, slightly curved rods. Imbedded in the walls of the mas
tax, immediately behind the mouth, are two slender curved rods, ,
which represent a rudimentary epipharynx.

The oesophagus is long and slender. The gastric glands,
stomach-intestine, ovary, and bladder are normal. The foot glands
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are large and ovate, terminating in a small mucus reservoir at
the base of the toes.

The ganglion is large and saccate. The eye-spot is an aggre
gation of red pigment granules in a small, hemispherical vesicle,
which probably represents a rudimentary retrocerebral sac. There
is no trace of the subcerebral glands.

Total length 140-160p.; toes lOp.; trophi 15p..

Proales parasita is parasitic in Volvox colonies. The name
has very frequently been used for another Volvox parasite, Asco
morpha volvocicola (Plate), which is much more common. Our
material was collected in the "Widespread" of the Yahara River,
between Lake Monona and Lake Kegonsa, south of Madison, Wis
consin. The two parasites are occasionally found inhabiting the
same Volvox colony in apparent peace and amity. The confusion
of names was started by Gosse in 1852, when he found the animal
later described by Plate as Hertwigia volvocicola and thought he
had Ehrenberg's species; the error was continued in the Rotifera
and was recently corrected by Rousselet in the Proceedings of the
Royal Irish Academy, volume 31.

PROALINOPSIS Weber

PROALINOPSIS CAUDATUS (Collins)

Plate LU, figures 1-5

Notommata caudata COLLINS, Science Gossip 1872: 11, text fig.-MoN·
TET, Rev. Suisse Zoo!. 28 (1915): 320, Pl. 13, fig. 32.

Copeus caudatus HUDSON and GOSSE, Rotifera (1886) 2: 33, Pl. 16, fig. 5.
-BERGENDAL, Acta Dniv. Lundens. 28 (18'92), sect. 2, no. 4, p. 81,
Pl. 4, fig. 25.-BILFINGER, Jahresh. Ver. Naturk. Wiirttemberg 50
(1894): 45.-WEBER, Rev. Suisse Zoo!. 5 (1&98): 461, Pl. 18, figs.
13-15.-STENRooS, Acta Soc. Fauna et Flora Fennica 17' (1898):
130.-DE BEAUCHAMP, Zoo!. Anz. 31 (U(}7): 910.-LIE-PE'ITERSEN,
Bergens Mus. Aarbog (for 1909) 1910'"': 42.-VOIGT, Siisswasser·
fauna Deutschlands, pt. 14 (1912): '95, fig. 171-LuCKS, Rotatorien·
fauna Westpreussens 1912: 50.

ProaUnopsis caudatus WEBER, Weber and Montet, Cat. Invert. Suisse,
fasc. 11 (1918): 98.

The body is fusiform, moderately slender, and gibbous poste
riorly; its greatest width is less than one fourth of the total
length. The integument is very flexible, but the outline remains
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quite constant. It is the most transparent of all the Notommatid
rotifers.

The head segment is very small; its width is only one half of
the greatest width of the body. The neck is nearly the same
width as the head, long and slender, without clearly defined
posterior limit. A single anterior transverse fold. separates the
head and neck. The abdomen is oval in outline and gibbous
dorsally, ending posteriorly in .!t short, collar-like tail. The foot
is spindle-shaped and has two joints, the proximal much larger
than the posterior and with a knob-like dorsal projection bearing
a few long, deflexed setae. The toes are moderately long, about
one twelfth of the total length, lanceolate, acutely pointed, and
slightly decurved.

The dorsal antenna is a small setigerous papilla in the normal
position; the' lateral antennae are minute tubules with a few very
long setae.

The apical plate of the corona is frontal, with a marginal wreath
of cilia and a lateral, auricle-like tuft of very long cilia j the buc
cal field is oblique and evenly ·ciliated.

The mastax is virgate, but retains a strong resemblance to the
malleate prototype. The fulcrum is long, slender, and slightly
tapering with a posterior enlargement for the attachment of the
muscles. The rami are triangular and form a nearly right angle
with the fulcrum; on the upper surface of the right ramus there
are nine short transverse ridges continuing over the inner edge
as blunt, knob-like teeth, interlocking with eight similar tee~h

on the left ramus. The right uncus has eight, and the left seven,
straight teeth, resting in the grooves between the transverse
ridges of the rami; the ventral tooth in each uncus is more
robust than any of the others and'clubbed at the point; the reo
maining teeth gradually decrease in size towards the dorsal,
marginal tooth, which is linear. The manubria are triangular
anteriorly, and the median branch curves posteriorly towards the
ventral side.

The oesophagus is very long and slender. The gastric glands
are elongate and pyriform. Stomach and intestine are separated
by a slight constriction. The ovary is normal and the bladder
very large. The foot glands are very small and slender, reaching
only to the middle of the anterior fooot joint.

39-S.A.L.
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The ganglion is large and saccate; the only remnant of the
retrocerebral organ is a minute sac behind the eye-spot; it is
rendered semi-opaque by included bacteroids.

Total length 20D-225JL; toes 17-20JL; trophi 13JL.

Proalinopsis caudatus is fairly common in weedy ponds, but
readily escapes observation on account of its excessive transpa
rency. It is easily distinguishes from other Notommatids by the
small corona, gibbous abdomen, and the unusual form of the foot.
The setigerous papilla on the anterior foot joint probably cor
responds to one frequently found on the terminal foot joint at
the base of the toes; it is, however, more prominent than in
other species. The toes are always carried closely appressed and
have never been seen to separate; whether they are really immov
able is not known.

BIRGEA Harring and Myers, new genus

Birgea enantia Harring and Myers, new species

Plate LVIII, figures 1-4

The body of this species is short, broad, and truncate ante
riorly; the width is one third of the length of the body proper.
The integument is flexible, but the outline is fairly constant.

No transverse folds are present to indicate the limits of the
head and neck. The head is very broad, as wide as the widest
part of the abdomen. The neck is represented by a slight con
striction behind the dorsal antenna, about three fourths the width
of the head. The abdomen is ovate in outline and somewhat ab
ruptly reduced posteriorly to a short, bulky tail. The foot is ex
tremely slender, and its length is one fourth of the len~th of the
body; it has three joints, of which the posterior equals in length
the two anterior joints. The toes are moderately long and
lanceolate, ending in long, acute points; their length is one tenth
of the total length.

The dorsal antenna is a very large, knob-like projection at
the base of the head with a small tuft of setae at the center;
the lateral antennae are very slender and relatively long tubules
with a few very long setae.

The corona is frontal and has a circumapical band of short
cilia, interrupted dorsally and passing in a curve to lateral, au-
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ricle-like areas of strongly developed cilia; the buccal field is
closely set with short cilia.

The mastax is of a remarkable type and without any parallel
among known species 01 rotifers. The normal apparatus for
seizing or triturating the food, the trophi, has in this instance
become very nearly, if not completely, atrophied, and its func
tions taken over by a pair of "pseudunci". These have appar
ently been developed from the secondary epipharyngeal structures,
which are frequently present in the Notommatoid mastax, but
always in a very subordinate rOle: to spread the mouth open, as
in the forcipate type, or to support the anterior region of the
head during the pumping action, as in IHndia. The large, hooked
pseudunci are expanded at their posterior ends into broad lami
nae, which are imbedded in the walls of the buccal canal. When
at rest the points meet at a right angle, with the apex dorsal, and
protrude slightly through the mouth. The trophi are relatively
large, but the various parts are very feebly developed; they lie
obliquely in the buccal canal, with the fulcrum directed toward
the mouth. The fulcrum is long, rod-shaped, and divided for
more than half its length. The rami are elongate and rather
narrow, gradually attenuated toward the tips, and imbedded in
the soft parts of the mastax; they do not appear to possess either
abductor or adductor muscles. The left uncus has five, and the
right four, long, linear teeth, united by a very thin, membranous
basal plate. The manubria are heart-shaped. The action of the
mastax has not been studied in the living animal, but from its
structure it is not unreasonable to assume that the trophi a~e

capable of making a partial revolution around a transverse axis,
as in Asplanchna, which at the same time thrusts the pseudunci
out through the mouth, brings their points into the same plane,
and spreads them apart. This could all be accomplished by re
latively simple muscular arrangements. It would be necessary to
effect an inward movement of the external edges of the basal
plates of the pseudunci, which are connected to the bases of the
rami, in order to bring the points into the plane of the rami;
continuing the turning movement in this plane would open the
pseudunci. A pair of addu~tor mnscles attached to the rami
near mid-length would be sufficient to bring this about.

.The oesophagus is short. The walls of the stomach are crowded
with symbiotic zoochlorellae, and, as is usually the case among
rotifers, sharing this relationship, no gastric glands are present,
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but the stomach is produced into a number of gastric caeca;
there are four of these on the anterior wall, and four ventral and
two small posterior ones in the tail. The ovary and bladder are
normal. The foot glands are nearly cylindric and somewhat
longer than the foot.

The ganglion is small and has a large eye-spot on the ventral
side, which appears disk-shaped in dorsal view. No retrocerebral
organ is present.

Total length 24Q-275p.; length of foot 35-40p.; toes 24-28p.;
trophi 50p..

Birgea enantia was found in considerable numbers in a swampy
pond near Eagle River, Vilas County, Wisconsin. A single speci
men was collected at Bargaintown, near Atlantic City, New
Jersey, some years ago.

The taxonomic position of this species is very uncertain. While
the trophi proper have a certain resemblance to those of the
Asplanchnids, this is probably fortuitous; at any rate there is
nothing else in the anatomy pointing in this direction. It may
with some plausibility be connected with the Proales group; while
this is as yet without deflnite limits, the three species described
here show some points of resemblance to Birgea; the incus is
nearly straight, rather elongate, and of relatively simple form,
the teeth of the unci resemble the primitive malleate type, and
a fairly well developed, paired epipharynx is present in all three
spcies, notably in Proales sordida. The structure of the corona
does not disprove this assumption; if anything it is in favor of
it. The form of the body is very different, but the importance
of this in the taxonomy of rotifers is still an open question; it
may be of unequal value in the different groups.

We take great pleasure in naming this genus for Dr. E. A.
Birge, president of the University of Wisconsin and of the Wis
consin Geological and Natural History Survey.

DRILOPHAGA Vejdovsky

Drilopha.ga Judayi Harring and Myers, new species

Plate LII, figures 6-8

The body is elongate and spindle-shaped, with some indistinct
transverse folds. The cuticle is soft and flexible and the entire
body very transparent. The anterior portion of the head is
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cylindric and elongate; the mouth is at the center of a slight,
strongly wrinkled elevation, about one fifth of the body-length
from the anterior end. The abdomen is not strongly marked off
from the head; its greatest width is about mid-length of the body.
A small tail projects slightly over the base of the foot, which is
very short and apparently unjointed. The toes are minute, coni
cal, and very slightly decurved; their length is about one twen
tieth of the length of the body.

The dorsal antenna is a small setigerous pit in the normal po
sition; the lateral antennae have not been' observed.

The corona is a simple, circumapical ring of cilia, all very
nearly of the same length.

The trophi are virgate and less specialized than in the two
other species of the genus.The fulcrum is a slender, slightly taper
ing rod without any lateral extensians for the attachment of
muscles; the rami are strongly curved and their inner edges
slightly thickened, but without any teeth; at their bases they are
separated by a fairly large, lyrate opening. The large, triangu
lar, and very thin alulae distinguish this species from D. delagei
and D. bucepJuUus. The manubria are slender, double-curved
rods, crutched at the posterior ends; the Unci are two oval plates
with an elongate opening at their inner ends; it is possible that
this opening is not really such, but closed with a very thin web.
The salivary glands of the mastax are large, but do not reach
the extreme development of D. delagei; there is no obvious long
itudinal division.

With the exception of the large germary, the digestive and
reproductive organs call for no special remarks. The foot glands
are extremely small, with a mucus reservoir nearly equaling them
in size.

The ganglion is very large and saccate, filling nearly the entire
head anterior to the mastax. No trace of a retrocerebral or~an or
eye-spot has been found.

Total length 24Q-275p.; toes 8p.; trophi 20p..

This species occurred sparingly among decaying sphagnum
from a roadside ditch near Mamie Lake, Vilas County. We take
great pleasure in naming it for Mr. Chancey Juday, of the Wis
consin Geological and Natural History Survey..

While the two previously described species are parasitic, D.
judayi is; as far as now known, free-living; the opportunity for
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observation was rather limited, but everything seemed to justify
this conclusion. It was found among sphagnum so far decayed
that no other animals were present which might serve as hosts;
in fact, the collection was barren of animal life with the exception
of a single specimen of Monostyla lunaris, two specimens of Le
padella rJwmboides, and a few Protozoa. The animal is extremely
sluggish, changing its outline very little at any time. The corona
is normally extended, and the cilia are in constant motion, but they
are so feeble and move so slowly that they appear to be of very little
assistance in locomotion. As a matter of fact, we did not see
the animal effect any considerable displacement at all; the ob
served motion was limited to rare and extremely slow bending
movements.

In spite of being non-parasitic, D. judayi agrees in so many
respects with D delagei and D. bucephalus that it must be in
cluded in this genus, and it also shows that Drilophaga is simply
an otherwise fairly normal Notommatid genus which has lost
all but the circumapical ciliation. It is very unfortunate that
no observations are at hand concerning the biology of this species,
as it would be very interesting to know how an animal apparently
so severely handicapped by nature manages to obtain its food
and to avoid its enemies.

LINDIA Dujardin

Lindia Candida Harring and Myers, new species

Plate LIV, figures 10-14

The body of this species is fairly slender, its greatest width
being a little less than one fourth of the total length. The in
tegument is very flexible, and the animal is highly contractile.
The entire body is very transparent.

The head and neck segments are of nearly equal length and
width, about two thirds the greatest width of the body. The an
terior transverse folds are not strongly marked. The abdomen
increases very little in width for about two thirds of its length;
from this point it tapers rather rapidly to the tail, which has a
single, rather small, rounded median lobe. The foot has two
short joints, the posterior much smaller than the basal joint. The
toes are short, slender, conical, and slightly incurved; near the
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tip they are abruptly reduced to needle-like points. Their length
is about one sixteenth of the total length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down the ventral side for about one fourth
the length of the body; the post-oral portion projects as a slight
chin. The auricles are relatively small and carry a tuft of close
set, moderately long cilia, not continuous with the corona.

The mastax differs from the 'typical form of the genus in the
absence of an epipharynx, as well as in other minor details. The
rami are slightly asymmetric and oval in outline, produced later
ally as thin lamellae; at the anterior angles, where the dorsal pro
longation branches off, are two large, blunt, projecting teeth on
each ramus. The fulcrum is rather short, slightly curved, and
tapering to a small posterior expansion. The unci have each
two functional teeth; the left uncus has a large, robust ventral
tooth, slightly clubbed at the tip, which has a decided bend for
ward; the second tooth is more slender and a little shorter, with
a similar forward inclination; from its tip two diagonal, slightly
divergent ribs go to the base of the uncus; the dorsal tooth is
very slender, almost linear. A plate-like web unites all the teeth
of the uncus nearly to their tips. Attached to the ventral tooth
at the point is a short, but fairly large, pre-uncial tooth. The right
uncus is slightly different from the left; the two principal teeth
are much more slender, and of the two diagonal ribs starting at
the tip of the second tooth, the dorsal one is absent on the right
uncus. The ventral branch of the manubrium is large and Of
very' irregular form; its general direction is parallel to the axis
of the body; the median branch is a slender, slightly curved
rod, forming an angle of about 45 degrees with the ventral branch
and united to it by a thin lamella extending well down on both
branches. The dorsal branch is a slender rod, turning back and
joining the median branch with its threadlike point; it acts as
a reinforcement to the dorsal, lamellar extension of the median
branch of the manubrium. As stated above, no epipharynx is
present. There appears to be a rudimentary piston.

The oesophagus is moderately long and slender. The gastric
glands, stomach-intestine, and ovary are normal; a large bladder
is present. The foot glands are small and club-shaped.

The ganglion is small and saccate. The retrocerebral organ
is limited to a very small, ductless sac at the posterior end of
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the ganglion; it encloses the eye-spot and is crowded with bac
teroids, especially at its anterior end, so that it is nearly opaque
by transmitted light.

Total length 250/t; toes 15JL; trophi 32/t long, 32JL wide.

Lindia candida is known only from shallow, weedy areas of
Lac Vieux Desert, Vilas County, Wisconsin, and from a swampy
brook at Oceanville, near Atlantic City, New Jersey.

This species is distinguished from other members of the genus
by its general outline, hyaline body, and the unusual form of
the toes.

Lindia Producta Harring and Myers, new species

Plate LIlI, figures 9-14

The body of this species is elongate, spindle-shaped, and
slender, its greatest width being only one fifth of the total
length. The integument is moderately flexible and the outline
quite constant. It is fairly transparent.

The head and neck segments are of nearly equal length and
width, about three fifths of the greatest width of the body. The
anterior transverse folds are not strongly marked. The anterior
portion of the abdomen is nearly cylindrical; posteriorly it tapers
very gradually to the_tail, which is three-lobed, with a small,
rounded median lobe and two minute lateral lobes. The foot
has two joints of very unequal size, the proximal being but little
smaller than the posterior end of the abdomen, while the last
joint is very small and tapers toward the toes. On the posterior
dorsal edge of the first foot joint there is a minute tuft of sen
sory setae. The toes are minute, nearly cylindrical, and end in
blunt points; their length is about one thirtieth of the total
length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down the ventral side about one fourth
the length of the body; the post-oral portion forms a slight chin.
The auricles are of the normal Notommata-type, with long, close
set cilia, continuous with the corona.

The mastax is a somewhat simplified form of the specialized
virgate type of this genus. The rami are of the usual lyrate
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Lindia producta is fairly common in swampy ponds and bogs
in Polk County, Florida. It has not been found elsewhere.

This species is readily recognized by its large size, general
form, and the very small toes.

form with well-developed alulae and without the dorsal right
angled extension usually present. The external edges of the
rami have a thin, lamellar extension of somewhat different form
on the two sides. The width of the rami is variable; the ex
tremes are shown on Plate LIlI, figures 11 and 12. This is
the only instance of noticeable variation that we have found in
the trophi of the Notommatid rotifers studied. These extremes
are somewhat rare; the majority closely approximate the mean
between the two variations figured. The fulcrum is a fairly
large, subsquare plate, as long as the rami. The unci have two
functional teeth and one rudimentary tooth. The principal tooth
is long, slender, and acutely pointed, with a decided curve near
the tip, to which is loosely attached the rudimentary tooth, a~out

one third the length of the main tooth. The second functIOnal
tooth is very slender, with a very much enlarged, barb-like tip,
closely appressed to the point of the principal tooth. The manu
brium is of the normal form, with a large, crescent-shaped an
terior branch forming an approximately right angle with the
median branch, which is rather slender and very slightly de
curved; the dorsal branch is lamellar and curves inwards. No
epipharynx is present.

The oesophagus is moderately long and slender. The gastric
glands are of moderate size and ovate outline. Stomach and in
testine are indistinctly separated. The bladder is large and pyri
form. The ovary is of the normal, elongate-ovate form and rather
large. The foot glands are moderately long and slightly club
shaped.

The ganglion is moderately large and somewhat elongate. The
retrocerebral organ is reduced to a small, ductless sac enclosing
the eyespot at the posterior end of the ganglion and filled with
red pigment granules, most abundant at the anterior surface.

Total length 50o-550JL; toes 12-14JL; trophi 25/t long, 36/t wide.
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LINDIA TORULOSA Dujardin

Plate LIlI, figures 5-8

Lindia toruloSia DUJARDIN, Hist. Nat. Zooph. (1841), p. 653, Pl. 22, fig. 2.
-? COHN, Zeitschr. Wiss. Zool. 9 (1858): 288, Pl. 13, figs. 1-3.
PLATE, Jenaische Zeitschr. Naturw. 19 (1886): 2·5.

'Notommata roseola PERTY, Mitth. Nat. Ges. Bern 1850: 18; Zur Kenntn.
kleinst. Lebensf. (1-852) p. 39, Pl. 1, fig. 2.

Notommata tardigrada LEYDIG, Zeitschr. Wiss. Zool. 6 (18&4): 39, Pl. 3,
fig. 3I.

Notommata torulosa EYFERTH, Einf. Lebensf. (1878), p. 8I.-HuDsoN
and GOSSE, Rotifera, Suppl. (18'89), p. 22" Pl. 3,2, fig. 20.-BILFINGER,
Jahresh. Ver. Naturk. Wiirttemberg 50 (18'94): 45.-LEVANDER,
Acta Soc. Fauna et Flora Fennica 12' (1895): 32.-VOIGT, SUss
wasserfauna Deutschlands, pt. 14 (1912): 101, fig. 187.-DE BEAU
CHAMP, Deuxe Exped. Antarct. Fran~., Sci. Nat., Doc. Scient., Roti
feres (1913), p. 108, fig. I.-PENARD, Rev. Suisse Zool. 22 (1914): 9.
-WEBER and MONTET, Cat. Invert. 'suisse, fasc. 11 (1918): 115.

? No,tommata rubra GLASSCOT!', Proc. Royal Dublin Soc. n. ser. 8 (1893):
48, Pl. 3, fig. 7.

? Notommata vorna; 'sTOKES, Ann. Mag. Nat. Hist. VI, 19 (18'97): 628,
Pl. 14, figs. 1-3.

The body of this species is elongate, spindle-shaped, and slen
der, its greatest width being only one fifth of the total length.
The integument is fairly flexible and the outline variable. A
rather faint, reddish-orange color extends to all parts of the body.

The head and neck segments are of nearly equal length and
width, a little less than the greatest width of the body. The an
terior transverse folds are fairly well marked. The abdomen is
nearly parallel-sided anteriorly; from a point near mid-length
it tapers gradually to the inconspicuous tail, which has a single,
median lobe, rounded posteriorly. The foot is obscurely two
jointed. The posterior portion of the body has a number of
partly telescopic annulations. The toes are small and nearly
cylindric; posteriorly they. contract abruptly to minute tubules;
their length is about one fortieth of the total length.

The dorsal antenna is in the normal position; in the material
at. our disposal it was not possible to locate the lateral antennae.

Not having had an opportunity to study the living animal, we
have no information on the corona.

The mastax is of a highly specialized virgate type. The rami
are of a lyrate form closely resembling the normal forcipate type.
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Their tips are bent rather abruptly toward the dorsal side, and
the alulae are well developed. The fulcrum is a roughly triangu
lar plate, rounded posteriorly. The unci have three teeth, the
ventral longest and the dorsal about half as long, while the middle
tooth is intermediate in length. The first or ventral tooth is well
developed; the basal two thirds of its length is fairly stout,
straight, and cylindric, while the distal third is enlarged as a
barb-like or sickle-shaped point. . The second tooth is of the same
form, but much more slender. The dorsal tooth has a very
slender basal portion, about one half the entire length, and the
terminal portion is of nearly the same size as the tip of the ven
tral tooth: but more curved. All three teeth are united by a thin
lamella, extending to the curved tips. The manubria have a
strongly developed, crescent-shaped ventral branch and a nearly
straight median, or principal, branch, forming an angle of about
45 degrees with the ventral branch. The dorsal branch is a thin
lamella, slightly curved toward the median plane. The epipharynx
is composed of two rod-like, obtusely bent pieces, whose inner
ends meet in a straight line immediately behind the mouth, and
two very thin, rhomboid lamellae with a slight double curvature.
From the external angles of these lamellae radiate 12 to 15
evenly spaced striae or very slender ribs. The inner sections of
the epipharynx are very resistant to solvents, but the external
lamellae are much less so; evidently they are only partly scleri
fled.

The oesophagus is short and slender. Stomach and intestine are
not distinctly separated. The gastric glands are moderately large
and ovate. A large bladder is present. The ovary is of the nor
mal elongate-ovate form. The foot glands are small and discharge
into a minute mucus reservoir.

The ganglion is large and slightly alongate. 'fhe retrocerebral
organ consists of a rather small, elongate, apparently ductless sac
at the posterior end of the ganglion; it encloses the eye-spot and is
nearly opaque on account of the numerous bacteroids contained,
which are most abundant at the anterior end.

Total length 35Q-400p.; toes lOp.; trophi 32p. long, 40p. wide.

Lindia torulosa has not so far been found in the United States;
we are indebted to Dr. P; de Beauchamp for the material from
which this description has been made; it was collected in the
Canal de Bourgogne at Dijon, France. As the description has
been made entirely from prf~served material, it may need modifl-
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cation in some details; the corona could not be studied at all and
will have to be described from living specimens; on this subject
Dr. de Beauchamp writes:

"J 'y joins des specimens de Notommata torulosa ou du
moins de 1'espece que j 'ai appellee ainsi jusqu 'a ce jour.
Peut-etre en effet n 'a-t-elle pas droit a ce nom: j 'ai ete
etonne en examinant les individus vivants de trouver 1'annu
lation moins nette et les oreillettes moins arrondies que je n'e~
avais garde Ie souvenir".

Whether this species is really the one studied by Dujardin and
subsequent authors it will probably forever be impossible to de
cide; it does not, however, do violence to the original descrip
tion to assume that it is, especially as it is found in France. In
our opinion it ought to retain the name and to be considered the
type of the genus LirulJia, of which very little was known until
de Beauchamp described and explained the action of this pe
culiar modification of the virgate mastax, whi'ch was then com
pletely unknown. We are gratified to be able to show that this
modification is not a unique instance, but occurs in six other
species of Notommatids.

Lindia Pallida Harring and Myers, new species

Plate LIlI, figutes 1-4

? Lindia torulosa COHN, Zeitschr, Wiss, Zool. 9 (185'8): 288, Pl. 13, flgs.
1-13.

The body is elongate, almost vermiform, and very slender, the
greatest width being only one sixth of the total length. The
integument is very flexible and fluted longitudinally and also has
several transverse folds, so that it presents an annulate appear
ance, almost like a Bdelloid rotifer. It is a very transparent
species.

The head segment is short and narrow, about two thirds of the
greatest width of the body; the neck is nearly twice as long, but
very little wider; in addition to the two transverse folds separat
ing head and neck and neck and abdomen there is an additional
faint transverse fold on the neck segment. The abdomen is very
nearly parallel-sided and cylindric; it contracts rather abruptly
to a conspicuous tail, with a single median lobe, rounded poste-
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riorly. The foot has two short, broad joints. The toes are short,
conical, and slightly decurved; their length is one eighteenth of
the total length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down the ventral side about one sixth the
length of the body; the post-oral portion forms an indistinct chin.
The auricles are unusual; at th~ end of a slender peduncle there
is a tuft of long, closely set cilia, all of the same length, so that
when the auricles are everted they present a striking illusion of
a revolving sphere.

The mastax is of the highly specialized virgate type common
to the entire genus. The rami are of a lyrate form which bears
a considerable resemblance to the forcipate type; the anterior
points are, however, bent somewhat abruptly at an obtuse angle
toward the dorsal side, and at this point are reinforced by a dia
gonal, lamellar brace. The alulae are well developed. The ful
crum is a flat plate, slightly curved in the median plane. The
unci have two functional teeth; the ventral tooth is long and
slightly clubbed at the point, while the dorsal is short and has
a separate tip, which seems to be very loosely joined to it. At
the tip of the main tooth there is a striated lamella, which evi
dently corresponds to the pre-uncial teeth present in the mastax
of a number of Notommatid rotifers. The anterior branch of the
manubrium is very large and broadly crescent-shaped, its posterior
tip curving toward the end of the principal, or median, branch,
which is nearly straight, with a slight ventral curvature at the
extreme end. The dorsal branch of the manubrium is long and
curves toward the median plane; expanded posteriorly by a tri
angular lamella, it contributes the dorsal section of the approxi
mately hemispherical or dome-shaped arrangement of the trophi.
The epipharynx consists of two ribbon-like pieces, meeting be
low the mouth and gradually twisted through an angle of nearly
180 degrees, at the same time curving dorsally and posteriorly.
The oesophagus is short; stomach and intestine are not separated
by any constriction. The gastric glands are very small and nearly
spherical. The bladder is formed by an expansion of the cloaca. 'as III Notommata pseudocerberus. The ovary is of the normal
elongate-ovate form~ The foot glands are rather small and slightly
club-shaped.
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The ganglion is unusually long and slender. The retrocerebral
organ is limited to a small and apparently ductless sac at the
posterior end of the ganglion; it is usually crowded with bac
teroids and opaque by transmitted light. The eye-spot is fairly
large and at the posterior end of the ganglion.

Total length 250-300p.; toes 14-16p.; trophi 20p. long, 25p. wide.

Lindia paUida is present wherever wet or partly submerged
sphagnum is to 'be found; in such locations it may be collected
at any time and any place. We have no information as to its
presence outside of the United States, but there can be little doubt
that it will prove just as common elsewhere. It does not, as far
as known, occur in ponds.

Cohn's figure and description have been with some doubt re
ferred to this species, as they seem to agree better with it than
with the French species, to which de Beauchamp has definitely
limited the name torulosa.

Lindia Annecta Harring and Myers, new species

Plate LIV, figures 6-9

The body is elongate, sprindle-shaped, and very slender, the
greatest width being only one sixth of the total length of the
body. The integument is soft and very flexible; it has a number
of transverse folds, giving it an annulate appearance. It is mo
derately transparent.

The head and neck segments are of nearly equal length and
width, but slightly less than the greatest width of the body. The
anterior transverse folds are not strongly marked. The abdomen
is nearly cylindrical, tapering slightly and very gradually to the
tail, which is three-lobed, with a small, rounded median lobe and
two minute lateral lobes. The foot has two rather short, broad
joints, continuing the general outline of the body without any
marked constriction. The toes are short, conical, and slightly
pinched to acute points; their length is about one twentieth of
the total length. '

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona extends down the ventral side about one fifth the
length of the body; the post-oral portion forms an indistinct chin.
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The auricles are approximately of the normal Notommata-type,
with a small tuft of close-set, long cilia.

The mastax differs only in details from the specialized virgate
type common to the genus. The rami are of a lyrate form with
well-developed alulae and without the dorsal right-angled ex
tension, thus resembling very strongly the normal forcipate type.
The fulcrum is a short, nearly square plate. The unci have three
unequally developed teeth; the ~entral tooth is long, slender, and
slightly curved; the lateral are only half as long. All three teeth
are joined by an elongate, oval plate with a longitudinal rib; the
ventral tooth does not appear to be connected to the manubrium
except through the plate and the two dorsal teeth of the uncus.
The manubrium is of approximately normal form; the anterior
branch is very large and broadly crescent-shaped; its general di
rection is nearly parallel to the longitudinal axis of the body and
approximately at a right angle to the median branch, which is
very slender and slightly expanded at the tip. The dorsal branch
is short, and the walls of the mastax are not supported dorsally
by the trophi. The epipharynx consists of' two thin, lamellar
pieces, meeting below the mouth; the anterior portion is rather
narrow, while the posterior is somewhat abruptly expanded into
a broad plate. Together the two sections of the epipharynx form
approximately a semicircle. Rudiments of the ventral glands
of the mastax are present, but they do not appear to be func-
tiooal. '

The oesophagus is long and slender; it is frequently looped.
Stomach and intestine are indistinctly separated. The gastric
glands are moderately large and rounded. The bladder is of nor
mal form. The ovary is large and elongate-ovate in outline. The
foot glands are large and ovate; they discharge into a small mucus
reservoir.

The ganglion is large and saccate. The retrocerebral organ
consists of a moderately large, ductless sac at the posterior end
of the ganglion; it encloses the eye-spot, and red pigment granu
les are scattered throughout its contents, most abundantly at the
anterior surface.

Total length-300-350p.; toes 15-18p.; trophi 18p. long, 30p. wide.

Lindia anp,ecta occurs in sphagnum bogs and ditches near At
lantic City, New Jersey, usually in very large numbers. It has
not so far been found elsewhere.
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Plate LV, figures 1-4

Lindia Tecusa Harring and Myers, new species

This species may be distinguished from other members of the
genus by the general form, as well as by the robust, acutely
pointed toes.
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thin plate rests on the manubrium, and at its extremity a stout,
slightly curved piece is joined to it at a right angle. The inner
surface of this curved section of the uncus is very closely set with
minute, very slender spines, which no doubt playa part in tri
turating the food. The manubrium is less abnormal than usual
in the genus; the ventral branch is very slender, but little shorter
than the median branch and nearly parallel to it j the dorsal
branch is broad and plate-like and curves strongly toward the
median line. '

The epipharynx consists of a single piece of somewhat com
plex form; it is only imperfectly sclerified and dissolves rather
rapidly in a solution of potassium hypochlorite of very moderate
strength. The ventral section is a broad lamella, slightly rein
forced at the anterior edge and curved nearly in a semicircle,
at the ends of which there is a deep, sinus, reducing its width
nearly to one half; at this point there is a rather sharp outward
and downward bend of the external portion.

The oesophagus is fairly long.. The gastric glands and stomach
intestine are huge and nearly fill the entire body-cavity. The
ovary is elongate and very large; the animal is remarkable for
being viviparous, the only known instance among Notommatid
rotifers; just before birth the embryo crowds all the intestines
out of their normal positions, as it is fully half the length of the
parent. The bladder is very small and a simple expansion of
the cloaca. The foot glands are very small and terminate in a
mucus reservoir almost as large as the gland.

The ganglion is an enormous, broadly pyriform sac reaching
fully half way down on the mastax. At its posterior end there
is a very large eye-spot enclosed in a ductless, hemispherical re
trocerebral sac, which is tinted a deep red and filled with minute
pigment granules.

Total length 10OD-1500p.; trophi 45p. 'long,' 48p. wide.

Linil:ia tecusa occurs in abundance in a stagnant shallow pool
of brac~ish water at Margate, New Jersey. The ;001 is only a
short dlStance from the OCean and receives salt water by seepage
through the ground; during the summer it is filled with dense
mats of Vaucheria thuretii, among which the rotifer lives.

It is possible that this may be the animal described by Lie
Petterson as Notommata gravitata; with the small amount of ma
terial available to the author it is not surprising that his account

40-8. A. L.
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? Notommata gravitata LIE-PETTERSEN, Bergens Mus. Aarbog 1905":
29, P.Z. 2, figs. 3-5.

The body of this species is elongate, spindle-shaped, and slender,
the greatest width being only one fifth of the total length. 'The
integument is leathery and the form fairly constant. The color
of the entire animal is a light orange-brown.

The head segment is short and strongly rounded in front, al
most semicircular j the neck segment is as long as the greatest
width of the body and considerably narrower. The anterior trans
verse folds are well marked. The abdomen is nearly cylindric
for two thirds of its length, the posterior third tapering gradu
ually to the toes; there is no true foot. Over the cloaca there is
a rounded hump with the outline of a tail on its posterior end.
The toes are very short, broadly conical, and somewhat compressed
laterally; they are not sclerified, as in the case of the great ma
jority of rotifers, but are very soft and may be completely in
verted and withdrawn within the body under the action of the
longitudinal muscles.

The dorsal antenna is in the normal position; the lateral an
tennae are somewhat farther back than usual.

The corona extends down on the ventral side about one fourth
of the length of the body; the post-oral portion projects as a chin.
The rostrum or cuticular fold immediately above the mouth is
well marked. No auricles are present j two slight antero-Iateral
depressions are somewhat more strongly ciliate that the rest of
the corona. The very long, pendant, bottle-shaped cells of the
corona are conspicuous.

The mastax differs only in minor details from the typical form
of the genus. The rami are broadly lyrate with very large alu
lae and a short, nearly right-angled dorsal extension, on which
the unci rest. The fulcrum is of nearly the same length as the
rami, rather slender, and tapers to a blunt point. The unci con
sist of two parts, firmly united to each other but not integral; a
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should be incomplete. The large size, brackish-water habitat, and
the sketch of the trophi suggest close relationship to L. tecusa,
but the figure of the foot and toes indicates a somewhat different
species, and until more material is obtained at the type locality
it would seem advisable to treat them as two distinct species.

In this connection attention may be called to DipodJina arctis
con Ehrenberg, also said to be viviparous, described in a paper
read before the Gesellschaft d:er Naturforschenden Freunde in
Berlin on November 15, 1842. A report of the meeting was
published in the Spenersche Zeitung, Berlin, for November 24,
1842, and copied in Froriep's Neue Notizen zur Natur- und- H eil
kunde, series 2, volume 24 (1842), page 184. The proceedings of
the society for 1839 to 1859 were not published until 1912 (Sitz
ungsber. Ges. Naturf. Freunde, Berlin, 1839-1859. Berlin, 1912).
.On page 47 occurs the following:

"Herr Ehrenberg. . . . Endlich zeigte derselbe Abbildungen und
getrocknet erhaltene Exemplare eines unbekannten Rii.derthierchens der
Ostsee bei Wismar vor, welches sich durch der beiden ZangenhiHften
seines Zangenfusses in zwei ganz getrennte Seheiden sehr auszeichnet,
im uebrigen aber dem Genus Notommata ganz iihnlich ist. Er sah as
lebendig gebiihrend und hat ihm den Namen Dipodina arctiscon gegeben,
wegen seiner Aehnlichkeit mit dem kleinen Wasserbiiren, Arctiscon."

As far as known, no further description was ever published
of this animal, nor have we been able to locate the drawing ex
hibited by Ehrenberg at the meeting; see page 633.

LINDIA TRUNCATA (Jennings)

Plate LIV, figures 1-5

Notommata truncat.a JENNINGS, Bull. Mich. Fish Comm. S (18'94): 16,
figs. 10, 11.-STENROOS, Acta Soc. Fauna et Flora Fennica 1'1

1

(1898): 125, Pl. 3, figs. 11, 12.-LIE-PETTIlBSEN, Bergens Mus. Aarbog
(for 1!H)9) 1910U': 4l.

The body of this species is elongate, spindle-shaped, and slen
der, the greatest width being about one fourth of the total length.
The integument is moderately rigid; a number of transverse folds
give it a annulate appearance. The color of the entire animal
is a deep orange-brown.

The head and neck segments are short and broad, their width
being but little less' than the greatest width of the body. The

74

anterior transverse folds are not strongly marked. The abdomen
is nearly cylindric, tapering slightly and gradually to the in
conspicuous, rounded tail, which is not lobate. The foot has two
rather short, broad joints, continuing the general outline of the
body without any marked con~triction. The anterior foot joint
has a minute, blunt median lobe" projecting slightly over the last
foot joint. The toes are very short and conical, slightly com
pressed laterally, and slightly pinched just below the base; the
tips are slightly blunted. TheIr length is about one twentieth of
the total length.

The dorsal antenna is somewhat further back than usual; the
lateral antennae have not been observed.

The corona extends down the ventral side about one third the
length of the body; the post-oral portion projects as a slight chin.
The auricles are very robust and carry a tuft of close-set, long
cilia, continuous with the corona.

The mastax differs somewhat from the typical form of this
genus. Seen from the ventral side, it has a strikingly triangular
aspect, due to the presence of two large, pyriform salivary glands,
lying in the ventral angles of the mastax and crowding the pos
terior ends of the manubria outward. The rami are lyrate, with
very large alulae and a fairly long, right-angled, dorsal extension,
on which the unci rest. The fulcrum is as long as the rami,
slender and tapering. The unci have three teeth, united by a
plate-like web. The ventral tooth is only half the length of the
uncus, but very large and obtusely conical. The second and third
teeth rest with their base on the manubrium and the tip on the
dorsal extension of the rami; the second tooth is well developed;
the thi:J:d is very slender, almost linear, and forms the dorsal
edge of the uncial plate. The ventral branch of the manubrium
is of the normal crescent shape but somewhat smaller than usual,
and forms an approxilnately right angle with the nearly straight
median branch. The dorsal branch is short, and forms the an
terior margin of a broad lamella projecting dorsally from the
median branch of the manubrium.

The epipharynx consists of two symmetrical, roughly hammer
shaped pieces. The crutched ends are immediately behind the
mouth; the main stem extends diagonally backward and toward
the dorsal side, tapering gradually to a thread-like tip; near the
middle, on the inner side, is a tooth-like projection. The oesopha
gus is short and slender. The gastric glands, stomach-intestine,
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and ovary are normal; a large bladder is present. The foot glands
are very small.

The ganglion is fairly large and somewhat elongate. The re
trocerebral organ is limited to a ductless hemispherical sac en
closing the eye-spot at the posterjor end of the ganglion; it is ap
parently filled with a liquid, very dark red pigment, almost

J opaque by transmitted light, so that the eye-spot is usually in
visible in the living animal; in preserved material the color of
the sac c~ears up somewhat.

Total length 300p.; toes 15p.; trophi 30p. long, 50p. wide.

Lindia truncata is widely distributed in swampy ponds and
bogs, at times in very large numbers.

This species is readily recognizable by the color of the body
and the peculiar retrocerebral sac. Through the kindness of Dr.
Jennings we have had the opportunity to study an abundance of
preserved material of this species, which he collected around Ann
Arbor, Michigan.

Lindia Fulva Harring and Myers, new species

Plate LVI, figures 1-4

The body is elongate, spindle-shaped, and moderately slender,
the greatest width being about one fourth of the total length.
The integument is very flexible and the outline somewhat vari
able. The color of the animal is a light brownish red.

The head segment is strongly rounded anteriorly; its width is
about two thirds of the greatest width of the body arid its length
a little less. The neck segment is of nearly equal length and
width. The anterior transverse folds are well marked. The ab
domen is very slightly larger at mid-length than at the anterior
and posterior ends and terminates in a very broad, not very promi
nent, rounded tail. The foot has two joints, continuing the gen
eral outline of the body and marked by slight constrictions; the
terminal joint is less than half the length of the anterior and car
ries the two short, bluntly conical toes, about one twenty fourth
the length of the body; they are reduced to small tubules at the
tips.

The dorsal and lateral antennae are in the normal positions.
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The corona extends down on the ventral side about one fourth
of the length of the body; the post-oral portion projects as a
prominent chin. The auricles are very large and powerful; in a
frontal view they appear as nearly circular discs of a diameter
equal to their length and much compressed in the longitudinal
direction of the body. The coronal cells are very conspicuous
through the rather sparse ciliation of the buccal fiel .

The mastax is of the type of L. truncata (Jennings) and has
the same triangular outline due to the presence of two large,
ventral salivary glands that occupy the space in the ventral angles
of the mastax, between the fulcrum and the manubria. The rami
are of the normal, lyrate form with large alulae and a right-angled
dorsal extension of moderate length, serving for the support of
the unci. The fulcrum is of nearly the same length as the rami
and tapers gradually to the posterior, rounded end. The unci
are large, thin, roughly triangular lamellae with a single, super
posed tooth, strongly clubbed, and terminating in an acute point;
a diagonal reinforcing rib crosses the uncus to the external dor
sal angle, where there is a rudimentary second tooth. The ven
tral branch of the manubrium is nearly crescent-shaped and about
half the length of the median branch, which is very slightly de
curved. The dorsal branch is fairly long and curves strongly in
wards in order to give additional support to the dorsal wall of
the mastax.

The epipharynx consists of no less than four separate pieces;
the principal pair are approximately straight, thin lamellae with
a reinforcing rib at the anterior edge and expanded at the o~al

end into a roug~y subsquare plate. The second pair are elOllgate,
nearly parallel-SIded, and rounded at the ends; they are twisted
throughout their length, so that the ends lie nearly in the same
plane.

The oesophagus is long and slender. The gastric glands are
remarkable; inserted approximately in the normal positions on
the anterior portion of the stomach they extend for nearly two
thirds of the length of the abdomen as slightly tapering, sinuate
tubes; their contents is a blood-red,opaque, granular plasma
mass, in which the unclei are not visible, probably on account of
the lack of transparency. At the death of the animal the glands
contract to about one third of their normal length. The stomach
and intestine are normal. Bladder and foot glands are very
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large; the glands 'terminate in a mucus reservoir extending into
the cavity of the toe.

The ganglion is very large and ovate; at its posterior end is
the huge eye-spot, enclosed in a ductelss retrocerebral sac, ap
parently filled with a liquid, dark red, granular pigment.

Total length 1000-1200,...; toes 40-48,...; trophi 56p. long, 90p.

wide.

Lindia fulva was found in great abundance in sheltered spots
along the shore of Loon Lake, about one mile south of Eagle
River, Vilas County, Wisconsin. It also occurs in a pond at
Oceanville, near Atlantic City, New Jersey.

This species is in bulk the largest of all known rotifers. The
enormous gastric glands are sufficient to distinguish it from re-

lated species.

TETRASIPHON Ehrenberg

TETRASIPHON HYDROCORA Ehrenberg

Plate LVII, figures 1-4

Tetrasiphon hydrocoraEHRENBEBG, Ber. Verh. Akad. Wiss. Berlin 1840:
219; Sitzungsber. Ges. Naturf. Freunde Berlin (for 1S39-1859)

1912: 12.
Notommata spicatla HUDSON, Jour. Royal Micr. Soc. 1885: 612, Pl. 12,

fig. 5.
Oopeus spicatus HUDSON and GoSSE, Rotifera (188,6) 2: 29, Pl. 16, fig. 2,

Pl. ,30, fig. 7.-STENBOOS, Acta Soc. Fauna et Flora Fennica 17'
(1898): 128.-LucKs, Rotatorienfauna Westpreussens (1912), p. 50,

fig. 7.
Notommata hlldrocorn lIABBING, U. is. NatI.Mus. Bull. 81 (1'913): 7&.

The body is elongate and fusiform; its greatest width is less
than one fourth of the total length. The integument is leathery,
and the outline is constant. It is a very transparent species.

No anterior transverse folds are present to indicate the limits
of head and neck; the anterior margin of the head is rounded,
and its width is about one half of the greatest width of the body;
.the neck is very slightly narrower. The abdomen is fusiform and
slightly constricted at the base of the tail, which forms a rounded,
blunt, dorsal projection. The foot has two joints, the basal one
fairly large and robust, the terminal only half as wide and long,
The toes are long, about one twelfth of the total length, conical

78

and tapering for one half their length, ending in very slender,
acute points.

The dorsal antenna is double; two fairly large, conical tubules,
ending in a rounded knob with a tuft of long sensory setae, pro
ject from the dorsal surface of the head; their distance apart is
about one half the width of the head and they are united by a
conspicuous muscular band, as in Asplanchna. The lateral an
tennae are very far back on th(l body, near the base of the tail;
they are very long, tubular, knobbed at the ends, and carry a
few excessively long setae.

The corona is oblique, and its length is a little more than one
fifth of the total length. It has a median, trough-like depres
sion throughout its entire length, and the post-oral portion :p~o

jects as a fairly prominent chin. No auricles are present; at the
anterior lateral angles are two V-shaped, concave, ciliated ap
pendages of the corona, which may be rudiments of auricles. The
ciliation of the corona is very faint and may serve only to con
vey food to the mouth; at least it appears to be entirely too feeble
to be of any use in locomotion.

The structure of the mastax is peculiar and very aberrant.
While it is of the pumping type, it has noting else in common
with the normal form of the virgate mastax. Its correct inter
pretation is still a matter of doubt, and the affinities of the genus
are therefore unknown; there is a certain resemblance to the
mastax of the genus LiniJJVa" but it does not extend beyond gene
ralities. In spite of long continued efforts, the animal has nev~r

been observed while feeding, and it appears to be necessary to
await some fortunte accident to elucidate fully the action of the
mastax.

The fulcrum is a very small, thin lamella. The rami at first
sight resemble the forcipate type, but instead of being straight
they are curved nearly in a semicircle and enlarged by a broad,
thin lamella attached to the external edges. At the mouth there
are two large, blunt, conical teeth which appear in lateral view
as superposed knobs. The alulae are large. The uncus has only
a single long and slender tooth, resting with its tip on the ramus
immediately below the toothlike projection; the basal plate of the
uncus is represented by a crescent-shaped, extremely thin lamella.
The manubrium is a curved rod with two anterior and two poste
rior lamellar, small apophyses. In addition to the incus and
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mallei, there is a rather complex supplemental oral armature;
two thin, trapezoidal plates with upturned external and posterior
edges are superposed on the rami and meet at the inner posterior
angles; at the anterior angles are hinged two curved rods, slightly
expanded at the opposing anterior ends. The function of this
complicated apparatus is no doubt to enlarge the oral opening;
the food of the animal consists mainly of desmids and it is able.
somehow to swallow entire the very large Micrastetria torreyi, which
is often found unbroken in the stomach. An enormous piston
very nearly fills the entire interior of the mastax; while it is
bulky, it seems to be very weak, and the points of attachment of
the feeble muscles have not been definitely ascertained. It is
certain, however, that the powerful muscle attached to the fulcrum
in the normal virgate mastax plays but a very subordinate role in
this instance, which fact is clearly indicated by the small size of
the fulcrum.

The oesophagus is very long and muscular and is capable of
being greatly distended. The gastric glands are elongate, con
stricted near the middle, and strongly curved, so that in certain
positions four glands appear to be present. The stomach and
intestine are separated by a relatively long, tubular constriction;
the walls of both are syncytial, and the only provision for storing
food reserves is a single ring of spherical cells, attached by a
slender tube to the walls of the stomach at the opening of the
tubular constriction. The ovary is very long, slender, and rib
bon-like, and contains froin 20 to 30 nuclei. The spinous eggs
seen by Hudson are without doubt the ordinary summer eggs
and not the resting eggs; the hooked spines serve to attach them
to the water plants. 'l'he bladder is large. Four pyriform foot
glands of nearly equal size are present..

The retrocerebral sac is small, projceting but little beyond the
ganglion; the subcerebral glands are nearly twice as long, slender,
and pyriform; they do not contain bacteroids. The eye-spot is
large.

Total length 750-1000,u; toes 60-80jL; trophi 80jL.

Tetrasiphon hydrocora is rather rare and seems to be limited
to non-calcareous regions with very soft, acid waters. It is nearly
always covered with a very firm jelly-case, much more resistant
than the protective covering of any other rotifer except Notom
mALta peridia, and almost rivaling the egg-cases of the pond-snails
in toughness.
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We have used Ehrenberg's name for this species, as it does not
appear that there can be any reasonable doubt about its identity.
Ehrenberg's description is as follows (Ber. Verh. Akad. Wiss.
Berlin 1840: 219) :

"274. Tetrasiphon hydrocora Nov. Gen. = Tetr. hydroe. ber!. natur!.
Gesellsch. 18 Juni 1&39; T. maximus, hyalinus, organis duobus prominu
lis tubulosis oceipitalibus, duobus aliis prope finem dorsi positia, glandu·
lis panereaticis quatuor globosis, maxillis bidentatis, organo rotatoria
Pleurotroehae obliquo. Pedis digitis gracilibus acutls longis, ocello
occipitali. Long. ¥.! Unea superat. Berolini."

The same publication states further (ante, p. 197) :
"Herr Ehrenberg legte hierauf 274 Blatter von ihm selbst ausgefiihrter

Zeiehnungen von eben so vielen Arten in dem 1838 ersehienenen grossen
Infusorienwerke. noeh nicht abgebildeter Infusorien vor, und sprach iiber
die auffallend rasehe Entwiekelung dieser Kenntnisse. . . ."

We have tried in vain to locate these drawings; as they con
tain figures of several rotifersof doubtful identity, such as Cal
lidina rediviva, Philodina hirsuta, Otoglena papt1losa, and Tetra
siphon hydrocora, it would be of considerable interest to obtain
all available information concerning them. Dr. Anton Collin
very kindly made a careful search in the Zoological Museum, Ber
lin, where a large number of Ehrenberg's original drawings are
still preserved, but none of the species mentioned above were to
be found. The secretary of the Academy of Sciences in Berlin,
Dr. Waldeyer, replied to our inqUIry that Ehrenberg had exhib
ited the drawings in question at the meeting of November 9, 1840,
but had not presented them to the Academy, and that their pres-
ent location, if they were still in existence, was unknown. .

The note in the Sitzungsberichte der Gesellschaft Naturfor
schender Freunde (for 1839-1859), p. 12, cited above, is as follows:

"Herr Ehrenberg • . Ferner legte derselbe. mehrere Blatter
detaillierter Zeichnungen von neuen Infusorienformen vor, darunter 4
neue Genera aus der Umgegend Berlins: . 4) Tetrosypholl
(sic) hydrocora, ein Raderthierehen mit einem Nackenauge aus der
Familie der Krystallfischchen (Hydatinaea). Letzteres scheint durch
zwei vordere und zwei hintere hervorstehende Rohren dafiir immer mehr
zu entscheiden, dass diese Rohren, deren gewohnlich immer nur eine im
Nacken der Raderthiere vorhanden ist, nicht dem Fortpfianzungssystem,
sondern dem Respirations-Organismus angehoren. Es wurde lebend
vor~ezeigt. Eine neue Art von Kletterthierchen (Xanthidiu~ Echinus)
mit mehrfach verasteten Staeheln schUesst sieh zunachst an X. racemo
Bum der Feuersteine an und wurde lebend zum Theil im Leibe des Tetra-
siphon, als genossene Speise Uegend, vorgezeigt. "
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Hudson lists Tetrasiphon hydrocora in the Supplement (p. 60)
among the rejected genera; while admitting that "this may have
been Copeus spicat11JS". he offers as excuses that "the trophi of
C. spicatus are not bidentate; moreover no mention is made
of the gelatinous covering in which spicatus is so often enveloped".
As to the trophi, they are unquestionably bidentate, and in some
localities the animal occurs without the jelly-case.

EOSPHORA Ehrenberg

EOSPHORA NAJAS Ehrenberg

Plate LX, figures 7-11

Eosphora najas EHRENBERG, Abh. Akad. Wiss. Berlin 1MO: 47,84. Pl. 7.
fig. 3; ibid. (for 1831) 1882: 14~. Pl. 4. fig. 13·; Infusionsth. (1838),
p. 451. Pl. 56. fig. 7.-LEYDIG, Zeitschr. Wiss. Zool. 6 (1854): 40.
Pl. 3, fig. 29.-HUDSON and Q{)SSE. Rotifera. Suppl. (1889), p. 27.
Pl. 33, fig. 9.-BERGENDAL, Acta Univ. Lundens. 28 (1892), sect. 2.
no. 4, p. 91, lIl. 5, fig. 29.--<SKOBIKOV. Trav. Soc. Nat. Kharkow 30
(1896): 297.-LIE-PETI'EBSEN, Bergens Mus. Aarbog (for 190~)

1910": 47.-VOIGT. Siisswasserfauna Deutschlands. pt. 14 (1912):
115. fig. 220.

Eosphora digitata EHRENBERG, Infusionsth. (1838), p. 452. Pl. 56, fig. 8.
-TESSIN, Arch. Freunde Naturg. Mecklenburg 43 (1890): 145.
HUDSON and Q{)SSE, Rotifera, Suppl. (1889), p. .2.7. Pl. 33, fig. 10.
-DE BEAUCHAMP. Arch. Zool. Exp. IV, 3 (1905): CCXXV (notes et
revue). figs. 1-3; ibid., IV. 6 (1907): 22, fig. 12 C; ibid., IV. 10
(1909): 219, fig. XXXI, Pl. 13, fig. 26.,-HIRSCHFELDEB, Zeitschr.
Wiss. Zool. 96 (1910): 217. PI.s. 9'-11, Pl. 12, figs. 1O-25.-LIE--PET
TEBSEN. Bergens Mus. Aarbog (for 1909) 1910: 47.-VOIGT. SiiBS'
wasserfauna Deutschlands, pt. 14 (1912): 114, figs. 217-219.-PEN
ABD. Rev. Suisse Zool. 22 (1914): 7, Pl. 1, figs. 3, 4.-WEBEB and
MONTET, Cat. Invert. SUisse, fasc. 11 (1918): 121, figs. 313. 34.

Furcularia najas DUJABDIN, Hist. Nat. Zooph. (1841), p. 650.
Furcularia digitata DUJARDIN. Hist. Nat. Zooph. (1841), p. 650.
Notommata eosphora BABTSCH. Jahresh. Nat. Wiirttemberg 26 (1870):

1339.

The body is large and robust; its greatest width is about two
fifths of the total length. The integument is comparatively firm
and the outline of the animal fairly constant. The entire body
is usually of a light orange color.

The head and neck are short and broad, and there is a well
marked transverse fold between the head and neck, as well as
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between neck and abdomen. The abdomen is broad and oval in
outline. The tail is not very large; it has a median lobe, rounded
posteriorly, and two small lateral lobes. The foot is very nearly
cylindric and obscurely three-jointed; its length is about one
eighth of the total length. The toes are long, straight, and slen
der, ending in conical points; their length is about one fourteenth
of the length of the body.

The dorsal antenna is a small setigerous papilla in the normal
position; the lateral antennae are small, short tubules with a few
setae at the tip; they are somewhat farther back on the abdomen
than is usually the case.

The corona is frontal and consists of a marginal wreath of
cilia, interrupted dorsally and passing in a curve to the lateral
angles, where it joins an inner circle starting also from the dor
sal gap; from the angles the marginal wreath continues as a single
band, closed ventrally and passing immediately below the mouth.
The buccal field is not ciliated.

The mastax is of a modified virgate form, in which the pump
ing action has been partly lost and the trophi have become adapted
to the seizure of prey, as the animal is carnivorous. The rami
have the form of a nearly equilateral triangle in ventral view;
there are two strong, recurved lateral apophyses for the attach
ment of the powerful muscles which open the rami. Near mid
length they are bent at a right angle, and at this point the left
ramus has a single, large tooth, which interlocks with two similar
teeth on the right ramus. There is an elongate-ovate ventral op
ening between the rami, and a narrow space dorsally, between tht
frontal teeth and the tips of the rami; the inner edges of this
dorsal extension are minutely' denticulate. From the latera)
apophyses a thin lamella passes in a very complicated curve to
the dorsal points of the rami, thus limiting the cavity of the mas
tax. It should be noted that the only openings in the rami are
the median dorsal and ventral; the irregularly oval areas on the
ventral face are merely thin sections of the same material as the
ribbed structure. The fulcrum is a very broad, subrhomboidal
plate, slightly rounded posteriorly. The unci consist of a rather
small, subsquare basal plate with a single, very robust, club-shaped
ventral tooth; from a point near the middle of the tooth a diago
nal rib crosses the basal plate to a point opposite the dorsal mar
ginal rib of the manubrium. At the median dorsal angle of the
unci there is a very loosely attached small plate of irregular out- .
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line, striated on the inner margin. The fuction of this accessory
structure is not clear j the external end of the plate appears to be
attached to the uncus and the inner end to the dorsal tips of the
rami; it may possibly act simply as a hinge during the movement
of prehension. The manubrium has a nearly straight central
section, very broad anteriorly, with a thin lamella at each side, and
tapering gradually to the posterior end, which ends in a small
rounded plate or knob. In front of the rami, immediately be
hind the mouth, there are two slender, right-angled pieces, serv
ing for the support of the lips. The ventral salivary glands are
very conspicuous, the right one nearly twice as long as the left.

The oesophagus is long and begins high up on the mastax. The
gastric glands are small and round. There is a distinct constric
tion between the stomach and the intestine; the latter is very smalL
The foot glands are very long, slender, and slightly club-shaped.
The ovary is large and of irregular, elongate outline j the nuclei are
unusually large.

The ganglion is rather small and saccate. The retrocerebral
organ consists of a small, clear sac and two subcerebral glands
of the same size as the sac. The eye-spot is at the posterior end
of the ganglion, and two pigment spots or so-called accessory
eye-spots are situated on two small projections on the corona, not
far from the openings of the ducts leading from the sac.

Total length 500p.; toes 36JL j trophi 75JL.

Eosphora najas appears to be rare in the United States; a few
specimens have been collected at Los Angeles, California, and so
far it has not been found elsewhere.

It seems highly probable that the two names given by Ehren
berg represent the same animal, the only difference noted being
that E. najas is supposed to have shorter toes than E. digitata,
and this impression may very well have been obtained from ob
servations of animals with partly retracted toes. As najas is
the older specific name, and also the type of the genus, we have
used this in preference to digitataj the two names appear to have
been used rather indiscriminately by later observers without any
very good reasons being given for their preference.
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EOSPHORA EHRENBERG! Weber

Plate LXI, figures 6-9

Notomm.ata najas EHRENBERG, Abh. Akad. Wiss. Berlin (for IS31)
1882: H2; Infusionsth. (1838), p. 429, Pl. 52, fig. 2.-LEYDIG,
Zeitschr. Wiss. Zoo!. 6 (1854): 38.-EcKSTElN, Zeitschr. Wiss. Zoo!.
39 (1883'): 363. Pl. 25, fig. 28.-HUDSON and Q{)SSE, Rotifera (1886)
2: 25, Pl. 18, fig. 2.-WIE&ZEJSKI. Rozpr. Akad. Umiej. Wydz. Mat.
Przyr. Krakow II, 6 (1893): 1128.---'SKORIKOV, Trav. Soc. Nat. Khar
kow SO (1896): i287.-WEBER, Rev. Suisse Zoo!. 5 (1898): 448. Pl.
18. fig. 4.-WESOHE. Jour. Quekett ·Micr. Club II. 8 (19Q2): 327.
Pl. .17, fig. 2·.-LIE-PETTERSEN, Bergens Mus. Aarbog (for 1909)
1910'G: 40.-DADAY, Zoologica 59 (1910): 67, Pl. 3, fig. 17.
VOIGT. Susswasserfauna Deutschlands, pt. 14 (1912): 96, figs. 172.
173.-DE BEAUCHAMP. Bul!. Soc. Zoo!. France as (1914): 326.

Furcularia najas DUJARDIN, Hist. Nat: Zooph. (1841). p. 650.
? Notommata potkLmis GOSSE, Jour. Royal Micr. Soc. 1887: 365. Pl. 8,

fig. 10....:..HUDsoN and GOSSE, Rotifera, Supp!. (1889·). p. 21. Pl. 31.
fig. 9.

? Notommata najas thermalis ISSEL, Atti Soc. Ligustica 17 (1906): 29.
Pl. 1. figs. 7, 8.

Eosphora ehrenbergi WEBER, Weber and Montet, Cat. Invert. Suisse.
fase. 11 (1918): 123.

The body of this species is broad; nearly parallel-sided and
very robust; its greatest width, at mid-length, is fully one third
of the total length. The integument is comparatively rigid and
the outline very constant. The entire body is tinted a light
orange-brown.

The head is short and broad; its width is but little less than
the greatest width of the abdomen. The neck is as wide as the
head, but somewhat shorter; there is a rather indistinct trans
verse fold between head and neck, as well as between neck and
abdomen. The abdomen is very broad and nearly parallel-sided
for the greater part of its length; it is rounded posteriorly and
terminates in a short, very broad ~ail with two small lateral lobes.
The foot is cylindrical, two-jointed, and fairly long. The toes
are rather short, about one eighteenth of the total length, coni
cal, and acutely pointed; the ventral edge is straight and· the
dorsal slightly curved.

The antennae are small setigerous pimples in the normal po
sitions.

The corona is frontal and consists of a marginal wreath of
cilia, interrupted dorsally and passing in a curve to a lateral,
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auricle-like area of strongly developed cilia; the ventral arcs
meet immediately below the mouth. The buccal field is faintly
ciliate.

The mastax is of a specialized virgate type, which has lost
the pumping action and become adapted to the seizure of prey,
as this species is carnivorous. The trophi differ but slightly
from thos of Eosphora therinaj they are, however, still more
robust. The rami are approximately triangular, and the two
sides are nearly alike. They are bent at a nearly right angle at
a point near mid-length, where they are provided with two strong
teeth on each ramus. There is a large, irregularly lozenge
shaped ventral opening between the rami, and they are provided
with intricately shaped bars, with ribbed edges, to resist defor
mation under the pull of the very robust muscles. The fulcrum
is a very broad plate; the posterior ventral edge is cut off dia
gonally, approximately at a right angle to the pull of the power
ful abductor muscles, which are attached here. The unci have
a large, subsquare basal plate with a single, very large l1nd
strong ventral tooth, the free' length of which is nearly equal
to the length of the basal plate; from the junction of the tooth
and the basal plate a diagonal rib crosses to a point near the
dorsal edge, opposite the dorsal rib of the manubrium. At the
median dorsal angle of the basal plate there is a triangular,
lamellar, striated expansion of the marginal rib, which probably
acts as a shearing tooth. The manubrium has a strong, nearly
straight central section,' curving slightly toward the ventral side
at its extreme posterior end; anteriorly it is expanded into a
broad triangular plate, and it is directed diagonally toward the
dorsal side. In front of the rami, immediately behind the mouth,
there are two tripod-like scIerified pieces, serving for the sup
port of the mouth. The mastax has two large ventral salivary
glands, the left gland nearly as long as the fulcrum, the right
somewhat longer.

The stomach is very large and without distinct separation from
the intestine. The gastric glands are large and ovate. A co~

tractile bladder is present. The foot glands are fully as long as
the foot and slightly compressed laterally, no mucus reservoir being
present. The ovary is irregularly ovate and fills the ventral por
tion of the body from the mastax to the bladder; the nuclei are very
large and of irregular polygonal outline.
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The ganglion is rather small and saccate. The retrocerebral
organ consists of a small, clear sac and two subcerebral glands,
as large as the sac; their contents is granular, but they do not
contain bacteroids. The eye-spot is large and very dark red;
it is at the posterior end of the ganglion.

Total length 35D-450jl-; toes 24-30p.; trophi 65JL.

Eosphora ehrenbergi is not common; when it is found, it gen
erally occurs in large numbers.'

Eosphora Therina Harring and Myers, new species

Plate LIX, figures 1-5

The body of this species is broad, nearly parallel-sided, and
very robust; its greatest width, at mid-length, is a little less than
one third of the total length. The integument is very flexible,
but the outline remains fairly constant, The entire body is very
transparent.

The head and neck are not separated by any external fold;
their combined length is somewhat more than one fourth of the
total length, and the anterior width is a little less than the greatest
width of the body; a well marked transverse fold is present be
tween the neck and the abdomen. The abdomen is slightly nar
rower at the anterior end than at mid-length; from there it tapers
gradually to the very small tail, which projects very little be
yond the base of the foot. There is no ;marked reduction in width
at the junction of the abdomen and the foot; the latter is ob
scurely three-jointed and conical, its posterior width being only
one half of the width at the base. The toes are rather short,
about one eighteenth of the total length, conical, and slightly com
pressed laterally; posteriorly they end in a minute, but well
marked claw-like tip.

The dorsal antenna is unusually far back on the anterior por
tion of the body; the lateral antennae are approximately in the
normal position. They are all small, setigerous pimples.

The corona is frontal and consists of a marginal wreath of
cilia, interrupted dorsally and passing in a curve to a lateral,
auricle-like area of strongly developed cilia; the ventral arcs meet
immediately below the mouth. The buccal field is faintly ciliate.

The mastax is of a modified virgate form, in which the pump
ing action has been almost completely lost and an adaptation
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to the seizure of prey has taken place in accordance with the
carnivorous mode of life of this species. The rami are roughly
triangular and nearly symmetrical. Near mid-length they are
bent at a nearly right angle and firmed with two well developed
teeth on each ramus. There is, a: large, lozenge-shaped ventral
opening between the rami, and they are abundantly supplied
with ribs and webs to transmit the pull' of the very strong mus
cles. The fulcrum is a very broad plate, serving for the attach
ment of the powerful abductor muscles; the posterior ventral
edge is cut off diagonally. The unci have a large, subsquare
basal plate with a single very large and strong ventral tooth, and
from the junction of the tooth and basal plate a diagonal rib
crosses to a point near the dorsal edge, opposite the dorsal rib of
the manubrium. At the median dorsal angle of the basal plate
there is a triangular, lamellar, striated expansion of the marginal
rib; this probably assists, with its mate, in subdividing the food.
The manubrium has a strong, nearly straight central section,
expanded anteriorly into a broad triangular plate, and it is di
rected diagonally toward the dorsal side. In front of the rami
immediately behind the mouth, there are two tripod-like sClerified
pieces, serving for the support of the lips. The salivary glands
are rudimentary.

The oesophagus is long, wrinkled longitudinally, and very dis
tensible, permitting a large organism to pass into the 'stomach. The
gastric glands are large and nearly spherical. There is no con·
striction between the stomach and the intestine. The bladder is
normal. The foot glands are long and slightly club-shaped, dis
charging into a moderately large mucus reservoir at the base of
the toes. The ovary is very large and irregularly ovate; the nuclei
are deeply buried in its tissues, so that they are not easily seen.

The ganglion is rather small and saccate. The retrocerebral
organ consists of a small, clear sac and two subcerebral glands,
as large as the sac; they do not,contain bacteroids. The eye-spot
is a large, lenticular or saucer-shaped body at the posterior end
of the ganglion; it is on the inner side, and thus appears as a
circular disc when seen from the dorsal side.

Total length 450-475p,; toes 25-28p,; trophi 72p..

Eosphora therina was found in a small puddle containing only
a couple of gallons of water, which had gathered in a slight de
pression in the mud pumped up from the Potomac River at the
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time of the construction of Potomac Park, in Washington, District
of Columbia. The surface was covered with Euglena in an un
broken layer; the only other rotifer present was the spinous form
of Epiphanes (= Notops) brachionns, but both occur11ed in enor
mous numbers.

Eosphora the?'ina swims with remarkable speed and in an al·
most straight line; it will dart from the surface to the bottom of
a column of water five inches high in a fraction of a second. While
it has a considerable external resemblance to E. ihrenbergi and
almost identical trophi, the two species are not easily confused;
E. eh1'enbergi is of an almost opaque orange-brown color, while
E. therina is as transparent as an Asplanchna, and the small tail
and tapering foot with clawed toes are sufficient to distinguish it
from the former, which has a nearly cylindric foot, a prominent
tail, and clawless toes.

Eosphora Anthadis Harring and Myers, new species

Plate LVIII, figures 9-13

The body of this species is broad and very robust; its greatest
width, at mid.length, is one third of the total length. The in
tegument is soft and flexible, but the outline is quite constant.
The entire body is very transparent. .

The head is short and very broad; the neck is a slight constric
tion, marked with an indistinct fold, between the head and the
abdomen. The very large and stout abdomen tapers slightly fr~m
a point about mid-length to the base of the very broad foot. There
is no distinct tail. The foot is conical and without any joints,
but with some faint wrinkles. In a dorsal view the external
border of the very short toes forms almost a semicircle; they are
strongly compressed dorso-ventrally, so' that when seen from the
side they appear as nearly normal, conical toes; the length is
about one twentieth of the total length.

The corona is frontal and consists of a marginal wreath of
cilia, interrupted dorsally and passing in a curve to the lateral
angles, where it joins an inner circle starting also from the dorsal
gap; from the angles the corona continues as a single band, closed
ventrally and passing immediately below the mouth. The buccal
field is very faintly ciliate.

41-S. A. L.
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The dorsal antenna is just in front of the transverse neck fold;
the lateral antennae are placed well forward and nearer the dorsal
side than is usually the case.

The mastax of this species is a modification of the virgate type,
intermediate between Enteroplea (= Triphylus) and Eosphora
and still retaining the pumping action. The rami are symmetri
cal and elongate-triangular with a right-angled bend near mid
length. There is an elongate, rather narrow ventral opening be
tween the rami, and a much larger, ovate opening dorsally be
yond the angle. Between these two openings there are four or
five very small teeth in each ramus. The fulcrum consists of two
plates with their dorsal edges joined to form a V. The unci have
only a single, strong, slightly curved tooth; at its base there is a
very small, subsquare plate with two faint striae as the' last rudi
ments of the normal 4 to 6 teeth. The manubrium is a nearly
straight rod, with a small triangular expansion at its anterior
end. The piston is large and well-developed. Salivary glands
have not been observed; the gastric glands are unusually large.

The stomach is joined to the intestine without constriction. A
large bladder is present. The foot glands are large, elongate, and
almost cylindrical, terminating in a large mucus reservoir at the
base of the toes. The ovary is large and slightly elongate; the
nuclei are irregularly polygonal in outline.

The ganglion is comparatively small and rounded. The retro
cerebral organ consists of a small sac and two subcerebral glands,
nearly as large as the sac; they do not appear to include bacte
roids at any time, either in young or in full-grown animals. No
eye-spot is present.

Total length 350-400ft ; toes 20-22ft; trophi 33ft.

Eosphora anthadis appears to be widely distributed, although
it is usually found in small numbers.

Eosphora. Gelida Harring and Myers, new species

Plate LX, figures 1-6

.The body is elongate, nearly parallel-sided, and quite slender;
its greatest width is only one fourth of the total length. The
integument is unusually flexible, and the animal is highly con
tractile. The body is very transparent.

The head and neck are not separated by any external fold;
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their combined length is one fourth of the total length, and the
anterior width is almost equal to the greatest width of the body.
The abdomen is slightly' narrower anteriorly than at mid-length;
from this point it tapers gradually to the rudimentary tail. The
foot is rather long and tapers gradually to the toes; there is no con
striction at its junction with the abdomen, and it has no apparent
joints. The toes are short, about one twentieth of the total
length, slender and tapering, with slightly blunted points.

The dor/'lal antenna is unusually far back on the anterior por
tion of the body; the lateral antennae are in the normal position;
all are small, setigerous pits.

The corona is frontal and consists of a marginal wreath of
cilia, interrupted dorsally and passing in a curve to the lateral
angles, where it joins an inner circle starting below the dorsal
gap; from the angles the corona continues as a single band,
closed ventrally and passing immediately below the mouth. The
inner circle has a median dorsal tuft of long cilia. The buccal
field is very faintly ciliate.

The mastax is of a modified virgate form, in which the pump
ing action is of secondary importance and an adaptation to the
seizure of prey has taken place. The rami are broad and roughly
triangular; there is only a trace of asymmetry. Near mid-length
they are bent at a right angle and have a single, well developed
tooth in each ramus. There is a small, lozenge-shaped ventral
opening between the rami; the inner edges of the upper half are
finely striate. The supporting framework of the mastax consists

.of rather slender, round rods of intricate form. The fulcruni
is fairly long and slightly tapering toward the posterior end,
where it passes abruptly into a quadrant-shaped expansion, some
what flattened at the tip and with a roughened surface for the
attachment of the muscles of the piston. The unci are reduced to
a single, rather slender tooth with three minute pre-uncial teeth
on the left and two on the right side; at the base of the uncus
there is a diagonal supporting piece of complicated form, with
one end connected to the manubrium and the other to the tooth.
The manubrium is fairly slender, its posterior end curving slightly
toward the ventral side; anteriorly there is a large, rounded ven
tral lobe and a triangular dorsal lobe curving inwards. A slen
der, slightly curved rod, resting with its ventral end on the in
ner surface of the rami, is imbedded in the walls of the mastax
and aids in their support during the pumping operation. The
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salivary glands are rudimentary. The long and slender oesophagus
starts high up on the mastax. The gastric glands are very small
and rounded. Stomach and intestine are not distinctly separated.
The ovary is fairly large and ovate in outline. A bladder of
normal size and form is present. The foot glands are long and
slightly club-shaped.

The ganglion is large and saccate. The retrocerebral organ is
limited to a small, apparently ductless sac at the posterior end
of the ganglion. No true eye-spot is present; but the sac con
tains a large number of red pigmented granules, the greater num
ber being heaped up in a dense cluster against the posterior end
of the ganglion, where the eye-spot would normally be found,
and the rest scattered through the contents of the sac.

Total length 350-400JL ; toes 18-20JL; trophi 50ft.

E osphora gelida has been fOUIid in ponds around Washington,
District of Columbia; it seems to occur only in the very early
spring, at the time the ice is breaking up; it is then often found
in considerable numbers.

The elongate, slender body without projecting tail, the short
toes and the absence of subcerebral glands sufficiently distinguish
this sepcies from other members of the genus. In addition, the
integument is marked with fine, closely spaced, longitudinal rows
of minute circular dots. No other rotifer has similar markings,
as far as known; the Jots are not all of the same size, but vary
in regular succession from large to small in approximately equal,
short spaces; the lines of dots are straight and parallel, and there
is only a small space between successive dots. Figure 6,' Plate
LX shows the arrangement.

EOSPHORA MELANDOCUS (Gosse)

Plate LIX, figures 6-10.

Furcularia melandocus GoSSE, Jour. Royal Micr. Sue. 1887: 2, Pl. l.
fig. 4.-HuDSON and GOSSE, Rotifera, Suppl. (1889), p. 27, Pl. 31,
fig. 18.-BILFINGER, Jahresh. Nat. Wiirttemberg 50 (1894): 47.
VOIGT, Siisswasserfauna Deutschlands, pt. 14 (1912): 10:2, fig. 189.

Notommata melandoGlls HARRII\G, U. S. Nat!. Mus. Bull. 81 (1913): 79.

The body of this species is rather slender; its greatest width,
at mid-length, is about one fourth of the total length. The in
tegument is soft and flexible, and the outline undergoes consid-
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erable variation with the contractions of the animal. The entire
body is very transparent and indistinctly fluted longitudinal.

The head and neck segments are of about equal length and
width, approximately three fourths of the greatest width of the
body; the transverse folds separating head and neck as well as
neck and abdomen are not very distinct. The abdomen increases
gradually in width for one half its length, and then tapers gently
to the base of the foot, which is as broad as the posterior end
of the abdomen. The tail is very indistinct and visible only in a
lateral view. The foot is very short and broad, without any
joint. The toes are peculiar; the base is a very broad, flattened,
bulbous enlargement, passing abruptly into the slender, slightly
decurved and incurved posterior section. It is possible that the
basal bulb really is a second foot joint, but there is no external
indication of this.

The !lorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona is very slightly oblique and consists of a simple
marginal wreath of cilia, very short dorsally and somewhat longer
laterally, closed on the ventral side immediately behind the mouth.
The buccal field is covered with short, close-set cilia; the apical
plate is unciliated.

The mastax is of a type intermediate between the normal Notom
mata and the Ente1'oplea type; while still retaining the pump
ing action of the virgate mastax, it has become adapted to
attack upon living prey. The rami appear triangular in ven
tral view; at a point near mid-length they are bent at a right
angle toward the dorsal side and provided with two fairly large
teeth in each ramus. There is a small, lozenge-shaped opening
in front of the angle, and an elongate, narrow opening dorsally.
The rami are intricately ribbed and webbed to resist deformation
through muscular action. The fulcrum is straight and tapers
gradually to the posterior end, where it is slightly expanded for
attachment of the muscles of the piston. The unci have only
a single tooth; a very thin and quite narrow lamella attached
to the dorsal side represents the normal additional teeth. To the
tip of the left tooth are attached two minute pre-unCIal teeth, and
to the right a single similar tooth. The central portion of the
manubrium is nearly straight and tapers gradually to the poste
rior end; the dorsal and ventral extensions are thin lamellae of
moderate size. A slender rod, pointed at both ends and bent
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nearly into a semicircle, is imbedded in the walls of the ma'ltax
on each side, immediately under the upper ends of the manubria,
the dorsal ends meeting in the median plane, approximately at
the level of the anterior end of the fulcrum; these rods serve for
the support of the mastax during the pumping operation. Two
ventral salivary glands are present; the left gland is small, while
the right is extremely large and curves under the fulcrum.

The oesophagus is slender and of normal length. The gastric
glands are large and ovate. Stomach and intestine are not dis
tinctly separated. The ovary is rather small and irregularly ovate
in outline. A rather small bladder is present. The foot glands are
ovate and unusually large; they terminate in a large mucus te
servoir, which is partly in the basal portion of the toe.

The ganglion is moderately large and saccate. The retrocere
bral organ is limited to a long, fairly large sac, so crowded with
bacteroids as to be completely opaque. No eye-spot is present.

Total length 225-275/L; toes 28/L, reduced portion 22/L; trophi
38/L.

Eosphora melandocus is widely distributed, but usually in
small numbers. Billinger states that it lives chiefly on Bdel
loids, and it is unusual to find a ,specimen that has not at least
one pair of the characteristic trophi in its stomach.

This species is readily recognizable by the peculiar toes, as
well as by the opaque sac and the general outline of the body.

EOTHINIA Harring and Myers, new genus

EOTHINIA ELONGATA (Ehrenberg)

Plate LXI, figures 1-5

Eosphora elongata EHRENBERG, Abh. Akad. Wiss. Berlin (for 1831) .
1882: 140; Infusionsth. (1838), p. 452, Pi. 56, fig. 9.-EcKSTEIN,
Zeitschr. Wiss. Zoo!. 89 (1883): 366, Pl. 25, fig. 30.-PLATE, Jen
aische Zeitschr. Naturw. 19 (1886): 28.-HUDSON and ~SSE, Roti
fera, Supp!. (1889), p. 27, Pl. 33, fig. 8.-WIERZEJSKI, Rozpr. Akad.
Umiej. Wydz. Mat.-Przyr. Krakow, II, 6 (189.3): 231, Pl. 5, fig. 38.
-HOOD, Proc. Royal Irish Acad. III, 8 (1895): 683, Pl. 21, fig. 3.
VOIGT, Siisswasserfauna Deutschlands, pt. 14 (1'912): 115, fig. 221.
WEBER and MONTET, Cat. Invert. :Suisse, fasc. 11 (1918): 122.

Notommata elongata BARTSCH, Jahresh. Naturk. Wiirttemberg 26
(1870): 339.

Eosphora striata GLASSOOTT, Proc. Royal Dublin Soc. n. ser. 8 (1893):
57, Pl. 4, fig. 5.
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The body is elongate, fusiform, and slender; its greatest width,
at mid-length, is one fourth of the total length. The integument
is very flexible, but the outline is quite constant. The entire
body is very transparent.

The head and neck segments are of nearly equal length and
width, approximately three fourths of the greatest width of the
body; the transverse folds separating head and neck as well as
neck and abdomen are not very distinct. The abdomen increases
gradually and very slightly in· width for one half its length,
and then tapers gently to the tail, which is very broad and in
distinctly three-lobed. The foot is fairly long, two-jointed, and
slightly tapering; its length is about one fourth of the total
length. The toes are straight and slender, cylindrical for two
thirds of their length, and conical at the tips; their length is one
tenth of the total length.

The dorsal and lateral antennae are small setigerous papillae
in the normal positions.

The corona is frontal and consists of a marginal wreath of
cilia, much reduced dorsally and passing in a curve to a lateral,
auricle-like area of strongly developed cilia; the ventral arcs
meet immediately below the mouth. The buccal field is faintly
ciliate.

The mastax is a specialized form of the virgate type and very
closely resembles the structure of the mastax in Sphyrias lofuana
(Rousselet).1 The rami are roughly triangular and symmetri
cal; at the base they are expanded into broad, somewhat de
curved lamellar alulae, and near mid-length they are bent rather
abruptly at a nearly right angle toward the dorsal side. The in
ner edges are strongly reinforced and enclose an elongate lyrate
opening, which is widest near the middle of the ventral portion;
from this point to the tips the rami are armed with numerous, very
close-set, pointed teeth, increasing in size toward the dorsal ends.
The fulcrum is long and straight; it is formed of two plates
joined at the dorsal edges,so that the cross-section is V-shaped;
the V is narrow at the base and spreads gradually, so that the
posterior two thirds of the fulcrum is right-angled in section. The
posterior end is dissected into fine fibrillae, imbedded in the mus
cles of the piston. The unci have only a single, strong tooth; at
the base there is a minute lamella with two or three striae, repre-

1 Harring, Proc. 1:. S. Nat!. Mus. 46 (1913): 400, Pl. 37, flus. 4-8.
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senting the rudiments of the normal additional teeth. The manu
brium is a straight rod, very slightly larger at the base. Two
straight rods, expanded at their dorsal ends into triangular plates,
pass transversely across the mastax to the dorsal ends of the
rami; they are imbedded in the walls of the mastax and support
them during the pumping action. Two well developed ventral
salivary glands are present; the right gland is considerably larger
than the left.

The oesophagus is unusually long and slender. The gastric
glands are small and rounded. The stomach and intestine are not
distinctly separated. The ovary is large and ovate in outline. A
normal bladder is present. The foot glands are long and slightly
club-shaped.

The ganglion is small and saccate. The retrocerebral organ
consists of a small, clear sac and two subcerebral glands, as large
as the sac. Neither glands nor sac contain bacteroids. The eye
spot is large and at the posterior end of the ganglion; two pig
ment spots or accessory eye-spots are situated on the corona, im
mediately under the integument, near the openings of the ducts
of the retrocerebral organ.

Total length 350-400fL; toes 35-40fL; trophi 50fL.

Eothinia elongata is not very common; we have collected it in
small numbers at Lac Vieux Desert, Vilas County, Three Lakes,
Oneida County, Wisconsin, and at Four-mile Run, in Virginia,
near Washington.

It is necessary to create a new genus for this species, as the
mastax is entirely different from the normal Eosphora-type; the
great dissimilarity in external form between Eothinia elongata
and Sphyrias lofuana prevents its being referred to the latter
genus.

No'rES ON COLLECTING AND MOUNTING ROTIFERS

The methods for collecting the limnetic rotifers living away
from plants in the larger bodies of water are very simple; either
a throwing or a dip net will do. It is necessary to have it made
of material sufficiently thin to allow the water to pass through,
and at the same time fine enough to retain the rotifers; these con
ditions are readily fulfilled by several varieties of moderate priced
cotton goods, india linen, nainsook, lawn, etc. A convenient size
lor the net is a diameter of about six inches with a length of ten
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inches. The finished net should be sewed to a metal ring with
a socket (text fig. 1) for attachment to a pole or to a jointed fish
ing rod of the stout marine type; this can be taken apart and
packed in a .~mall space. A wide-mouthed bottle or an aluminum

TEXT FIG. I.-Collecting net.

centrifuge shield of 50 cubic centimeters' capacity should be at
tached to the lower end of the net; the centrifuge shield is more
satisfactory, as it will not break on coming in contact with stones,
tree-stumps, etc. The concentrated portion of the collection should
be poured through a metal strainer which will allow the rotifers
to pass through but will keep out the larger organisms, plants,
and trash; 40 to 60 meshes per inch is a very suitable screen.

B'y far the largest number of species of rotifers are to be found
among the leaves of submerged plants; in such places the net
method of collecting is rather inefficient, and far better results
are obtained by simply bringing home the plants. Several bottles
should be about half filled with plants, without crowding, holding
the bottles close to the surface of the water while filling in order
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to avoid loss of material; the bottle should then be filled with clear
water from the saine source. Many species will be obtained in
this way which are not to be had with the net. If the plants are
not injured by being packed too tightly, and if the containers are
kept in a subdued light, rotifers may be taken from them for days,
as photosynthesis will be sufficiently active to keep up the oxygen
supply and the absence of strong sunlight will retard the proces
ses of decay. Twenty-four hours after weed collections have been
made, about one third of the water should be removed with a
bulb pipette, keeping the opening as near the bottom as possible;
an equal amount of fresh water should then be added. By doing
this daily the collections may be kept for a week or more.

When making weed collections it is a great convenience to have
a metal hook, which can b'e screwed into the socket of the pole,
replacing the net. A weighted, three-pronged grapple attached
to a strong cord is desirable for collecting plants out of reach of
the hook. Any kind of wide-mouthed bottle will answer for the
field collections; a screw-top jar of 500 cubic centimeters' capacity
is very convenient. If several hours must elapse before the col
lections can be examined, thermos bottles are ,very good, as they
keep the water at a constant temperature, and sudden changes are
fatal to many rotifers.

After reaching home the collections should be allowed to stand
for some time in order to let everything settle. As the oxygen
,held in solution gradually decreases the rotifers work their way
towards the surface, and will be found swimming or attached by
the toes to the glass in the meniscus on the side toward the light;
they can then be removed with a pipette. Nearly all the free
swimming species can be secured from the collectio~s in this man
ner. The Rhizota must of course be searched for on the plants
to which they are fixed.

The rotifers are next transferred to watch glasses about 75
millimeters in diameter. A convenient ring for holding these is
made of a narrow circle of brass tubing with three holding clips
soldered to the outside (text fig. 2). These rings keep the glasses
from tilting and hold them securely so that they can be safely
moved about on the stage of the dissecting microscope.

After considerable experimenting, the following method .of
narcotization has been found to give the best results. To the
water in the watch glasses containin~ the rotifers add at once at
least an equal amount of a 5 per cent. solution of cocaine hydro-
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chlorate in 10 to 12 per cent. alcohol; the rotifers at once contract
strongly, but expand again on .recovering from the shock, swim
feebly about, and soon sink to the bottom. The motion of the
cilia should now be watched, and when it has nearly stopped, a

BRAS:'> vvATCH-GLA5~HOLDER

TExT FIGURE 2

drop of 1 per cent. osmic acid should be dropped on the animals
and the water agitated for a moment, in order to distribute the
acid through it. This kills and fixes at once; the animals should
now be passed through several changes of water in order to re
move the osmic acid; if blackened, the material may be bleached
in a weak solution of potassium hydroxide, stopping the action
when the desired clearing has been attained. For nearly all the
free-swimming forms this method gives very good results.

The Rhizota are very sensitive to the cocaine solution; it should
be added drop by drop to the water containing the animals; they
will then be narcotized very slowly.

Some Notommatids may be killed with auricles fully extended
by "cooking", which fixes the protoplasm with very little dis
coloration but swells the animals somewhat. The rotifers should
be in Jl. small quantity of water in a watch glass, just enough to
allow them to swim about freely, and while they are in motion a
considerable quantity of boiling water should be added suddenly.

No satisfactory way has yet been found for narcotizing and
killing the Bdelloids in an extended condition; but they have a
tendency to die extended, and this tendency may be taken ad
vantage of by allowing them to die slowly in a large amount of
water to which has been added a small quantity of narcotic, not
enough to cause them to contract violently; fixing should be done
as soon after death as possible. By this method fair results may
be obtained with at least some species.

All the loricate rotifers should be killed in 10 per cent. formalin
without previous nacrotizing, as the specific characters are more
readily seen in contracted specimens.

Preserved material should be kept in 2 per cent. formalin so
lution; formalin' is here taken to mean the usual commercial so-
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about. If the slide is to be kept for a day or more, the edges of
the cover should be sealed with vaseline to prevent evaporation.

For permanent mounts either glycerin or glycerin jelly may
be used; a cement cell should be spun on the slide if glycerin
is used as a mounting median. A very convenient and strong slip
invented by Dr. N. A. Cobb, of the Bureau of Plant Industry, is
made of tin with a round hole punched out of the center; the
edges are folded over to form grooves into which a 25 millimeter
square cover slides freely (text fig. 4). Mounting is done on the
cover glass, which is held in place by two square pieces of card
board fitting tightly in the grooves; if necessary they can be secured
by pinching the corners of the slip.

lution, containing nominally 40 per cent. formaldehyde. It is
well to add a small amount of aqueous eosin and to decant after
a few hours; the eosin stains the rotifers pink and has little ef
fect on wood fibres and minute trash, so that the animals are
more readily picked out. Rotifers can be removed from vials
without fear of loss if they are not poured out but taken out
in the following manner: first, be sure that everything has settled
to the bottom if the water has been previously disturbed, then
draw off about two thirds of the water, being careful not to take
up any rotifers; next agitate the remainder with the pipette, but
do not blow air through it, draw all into the pipette and transfer
to a watch glass. The vial is next filled one Quarter full of water
and gently agitated; the entire contents is then drawn into the
pipette and added to the collection in the watch glass. From this
the animals may be picked out under a dissecting microscope or
binocular with a low power.

A very convenient form of pipette is made with a brass top,
drilled to fit a readily obtainable size of glass tubing, which is
cemented in and drawn out at the free end to a fine point; a
commercial test-tube cap on the brass top completes the pipette
(text fig. 3). Its principal advantage is that it is easily repaired;
the rubber caps are obtainable in most cities, and a broken point
can be repaired by almost anyone.
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TEXT FIGURE 4

TEXT FIG. 3.-Pipette.

Temporary mounting of living or preserved material should be
done on slides with concave, ground centers; the cavity ought
not to be over 10 millimeters in diameter or small specimens will
be hard to find, and if it is over Y;; millimeter deep the higher
power objectives will not. work through the center of the cell.
The cover glass should never be lowered into place directly over
the cell; place a drop of liquid at the side of the cell and lower
the cover on this drop; then push it over the cell. Covers 18 or
20 millimeters square are most convenient. When the slide is
examined on an inclined instrument, the rotifers gradually sink
to the lower edge of the cell, touching both cover and slide; they
can then be turned into imy desired position by pushing the cover

100

Whether glycerin or glycerin jelly is to be used as the mount
ing medium, the rotifers should first be transferred to a 10 per
cent. solution of glycerin in distilled water and set aside in cov
ered watch glasses to keep out the dust. In a few days the water
will have evaporated, leaving the animals in glycerin, which has
gradually penetrated the body cavity and displaced the water; the
change will have been so gradual that ordinarily no shrinkage
will take place. If difficult species, such as Notommatids or
Asplanchnids, do shrink and become too much wrinkled during
the process, reconcentration on a drop culture slide becomes neces
sary. Place several drops of glycerin in the hollow of the slide
and transfer the shrunken rotifer to it;. add just enough water,
drop by drop, to expand the rotifer, and slide. a square cover
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glass over the cell. Wipe the four corners of the cover with a
cloth moistened in alcohol and secure it with a small drop of al
coholic cement at each corner.· In a few days an air bubble will
appear in the cell and will increase in size until all the water is
evaporated, which may take several weeks. Concentration will
have been so gradual that the animals will generally be free from
wrinkles. The cement may now be scraped from the corners of
the cover, permitting it to be moved aside, and the rotifers picked
out and mounted.

A pipette should never be used for handling rotifers in gly
cerin, as they will invariably stick to the inside and be lost. They
are very easily picked up with a rather flat bristle mounted in
a holder; bristles from an old and much worn tooth brush are
especially good for this purpose, as the ends seem to wear to just
the right shape, a wedge-shaped, slightly blunt point. Removing
a rotifer from glycerin should be done under a dissecting micro
scope; the specllnl'ln must be brought to the surface and then lifted
out by getting the bristle under ,it. If once lifted out, the rotifer
may be left on the bristle with perfect safety until wanted; slides
and covers may be cleaned, if necessary, without fear of loss of
the specimen. Glycerin used for mount,ing should be removed
from the bottle by inserting the bristle for its entire length and
quickly withdrawing; the glycerin will then run down the bristle
and form a drop, the size depending on how rapidly it was with
drawn.

Rotifers may be kept in glycerin for observation and study by
temporarily mounting them in "stock" slides: cavity slides with
square covers held at the corners with a drop of alcoholic cement.
A collection that is in active use is perhaps more useful if mounted
in this way than in any other. The rotifers may be manipu
lated in any way by simple scraping the cement from the corners
and pushing the cover about; if necessary, they can be trans
ferred to water and put back again.

All strongly loricated species may be mounted in glycerin
jelly. No cell is required, and they are mounted directly on
plain slides or on the 25-millimeter-square cover glasses of the
Cobb thin slides. Place a very small drop of· glycerin in the
center of one of these cover glasses and transfer the rotifers with
the bristle. Warm some jelly until it is of about the same con
sistency as the glycerin ahd place a drop directly on top of the
glycerin drop containing the rotifers. Orient the rotifers and
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cover with an inverted watch glass to keep out dust until the
jelly sets; then trim the jelly with a scalpel as close to the roti
fers as possible, leaving them oriented in a small block of the
hardened jelly. Next place a drop of the warmed jelly in the
center of a round cover glass, invert it and place it in position
on the mount. As the glycerine jelly containing the rotifers is
set, this operation will not disturb their position or crush them.
Apply gentle heat for a momen~ until the jelly spreads to the cir
cumference of the cover glass. Lay the mount aside until the
jelly is set; then remove the excess with a camel's-hair brush
moistened in water. Do not attempt to wipe the mount with a
cloth before it has been ringed, but use the moistened brush and
let the moisture surrounding the cover glass evaporate; then re
wipe with a brush moistened with alcohol until all traces of jelly
are removed. After the first ring of cement hardens, the mount
may be gently wiped with a cloth before applying the succeeding
rings.

If the Cobb slides are to be used for glycerin mounts, the roti
fers are mounted on a 25-millimeter-square cover glass on which
a cement ring of the necessary thickness is spun and allowed to
dry thoroughly. The cover glass is now fastened to a larger and
thicker piece of glass by pressing it down hard on a small drop
of water and wiping thoroughly; this will hold it in place and
a.lso prevent breakage during the mounting operations; the cover
is too small and fragile to be easily handled and moved about on
the stage of the dissecting stand. A small drop of glycerin is
placed in the center of the cement cell, and the rotifers are trans
ferred to it with the aid of the mounted bristle. Another small
drop is next deposited directly on the cement ring of the cell, and
a round cover glass a little smaller than the outer edge of the
cement ring is lowered on this drop and pushed over the roti
fers. If there is not enough glycerin to fill the cell, more should
be added as minute drops on the end of the bristle as the cover
is pushed along; care should be taken not to use too much, but
just sufficient to fill the cell. After the cover glass is in place,
the excess glycerin, if any, should be removed with a small piece
of filter paper laid flat over the mount and pressed down gently
around the edges. Unless a considerable excess of glycerin has
been used, this gentle pressure will not disturb the position of
the cell contents to any great extent. The edge of the cover glass
is now carefully wiped with a moistened cloth, holding down one
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side while the other is being wiped. The cover glass and slide'
are next carefully cleaned with a camel's-hair brush moistened
in alcohol to remove all traces of glycerin. The mount may now
be finally sealed in the usual manner; about six coats of cement
should be used, and each one should be allowed to dry thoroughly
before applying the next. The first coat should always be an
alcoholic cement, as this will absorb any small quantity of glycerin
present and the covers will stick much better.

If the transfer to glycerin can not be accomplished and the
animals persist in shrinking, they should be mounted in 2 per
cent. formalin in hollow ground slides. It is extremely doubt
ful whether really permanent mounts in a watery medium can
be made; no cement is known that is absolutely impermeable to
water. A slide made according to the following method, originated
by Rousselet, will last 5 or 10 years, seldom longer. A ring of
benzol lammar, about 1 part dammar in 15 parts benzol, should
be spun on the slide, about 1 millimeter· outsile the edge of the
cavity; this ring must be very thin, or the rotifers will get be
tween the cover and the flat top of the slide, and as evaporation
proceeds they will become crushed. The first ring of ceme11~

should be made with Windsor and Newton's "Picture Copal
Varnish", and this should be followed by 5 or 6 coats of gold size.
If a small air bubble is included in the cell at the time of mount
ing, the slide will probably last much longer, as this allows the
liquid to expand and contract without straining the cement ring.

All slides mounted with watery media or glycerin should be
stored lying flat, or the specimens will gradually work down to
the edge of the cell and either be caught in the cement, from
which they are removed only with great difficulty, or get under
the cement ring on top of the cover and thus become invisible.

EXPLANATION OF PLATI'S

All the figures are highly magnified. For actual measurements see text.
The epipharynx has been tinted dark.

PLATE XLI

FIG. 1. Notommata copeus, dorsal view; page 562.
FIG. 2. Notommata copeus, lateral view.
FIG. 3. Notommata copeus, trophi, ventral view.
[FIG. 4. Notommata copens, trophi; lateral view.

PLATE XLII

FIq. 1. Notommata pachyura, dorsal view; page S65.
FIG. 2. Notommata pachyura, lateral view.
FIG. 3. Notommata placida, dorsal view; page '587.
FIG. 4. Notommata placida, trophi, lateral view.
FIG. 5. Notommata placida, tl'ophi, ventral view.
FIG. 6. Notommata placida, trophi, lateral view.

PLATE XLIII

FIG. 1. Notommata pachyura, form triangulata., dorsal view; page 565.
FIG. 2. Notommata pachyura, form triangulata, lateral view.
FIG. .3. Notommata pachyura, form triang1~lata, trophi, ventral view.
FIG. 4. Notommata pachyura, form triangulata, trophi, lateral view.
FIG. 5. Notommata pachyura, form trianpulata, unci, frontal view.

PLATE XLIV

FIG. 1. Notomrnata collaris, dorsal view; page 568.
FIG. 2. Notommata silpha, lateral view.
FIG. 3. Notommata collaris, trophi, ventral view.
FIG. 4. Notommata collaris, trophi, lateral view.
!FIG. 5. Notommata collaris, unci, frontal view.

PLATE XLV

FIG. 1. Notommata silpha, dorsal view; page 596.
FIG. 2. Notommata silpha, lateral view.
FIG. 3. Notommata silpha, trophi, ventral view.
FIG. 4. Notommata silpha, trophi, lateral view.
FIG. 5. Notommata silpha, incus, lateral view.
FIG. 6. Notommata silpha, incus, dorsal view.
FIG. 7. Notommata silpha, unci, frontal view.
FIG. 8. Notommata falcinella, dorsal view; page 570.
FIG. 9. Notommata falcinella, lateral view.
FIG. 10. Notommata falcinella. trophi. ventral view.
FIG. 11. Notommata falcinella. trophi, lateral view.
Fro. 12. Notommata falcinclla. unci, frontal view.
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FIG. l.
FIG. 2.
FIG. 3.
FIG. 4.
FIG. 5.
FIG. 6.
FIG. 7.
FIG. 8.

FIG. l.
FIG. 2.
FIG. 3.
FIG. 4.
FIG. 5.
FIG. 6.
FIG. 7.
FIG. 8.
FIG. 9.

FI<o. 1.
FIG. 2.
FIG. .:l.
FIG. 4.
FIG. 5.
FIG. 6.
FIG. 7.
FIG. 8.
FIG. 9.
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PLATE XLVI

Notommata galena, dorsal view; page 574.
Notommata galena, lateral view.
Notommata galena. trophi, ventral view.
Notommata galena, trophi, lateral view.
Notommata cerberus, dorsal view; page 572.
Notommata ceberus, lateral view.
Notommata cerberus, trophi, ventral view.
Notomma.ta cerberus, trophi, lateral view.

PLATE XLVII

Notornmata saccigera, dorsal view; page 594.
Notommata saccigera, lateral view.
Notommata saccigera, trophi, ventral view.
Notommata saccigera, trophi, lateral view.
Notommata saccigera, unci, frontal view.
Notommata pscuaocerberU8, dorsal view; page 598.
Notommata pseudocerberus, lateral view.
Notommata pseuaocerberus, trophi, ventral view.
Notmnmata pseudocerberus, trophi, lateral view.

PLATE xr.VIII

Notommata peridia, dorsal view; page 576.
Notommata peridia, ventral view.
Notommata pe'ridia, trophi, ventral view.
Notommata peridia, trophi, lateral view.
Notommata periaia, unci, frontal view.
Notommata aurita, dorsal view; page 578
Notommata aurita, lateral view.
Notommata aurita, trophi, ventral view.
Notommata aurita, trophi, lateral view.

FIG. l.
FIG. 2.
FIG. 3.,
FIG. 4.
FIG. 5.
FIG. 6.

IFIG. 7.

FIG. 8.
FIG. 9.
FIG. 10..
FIG.H.
FIG. 12.
FIG. 13.

Fll\. l.
FIG. 2.
FlG.. 3.
FIG. 4.
FIG. 5.
FIG. 6.
FIG. 7.
FIG. 8.
FIG. 9.
FIG. 10.
,FIG. H.
FIG. 12.
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PLATE L

Notommata venusta, dorsal view; page 59l.
Notommata venusta, lateral view.
Notommata venusta, trophi, ventral view.
Notommata venusta, trophi, lateral view.
Notommata trypeta, dorsal view; page 602.
Notornmata trypeta, lateral view.
Notommata trypeta, trophi, ventral view.
Notommata trypeta, trophi, .lateral view.
Notommata lenis, dorsal view; page 586.
Notommata lenis, lateral view.
Notommata lenis, trophi, ventral view.
Notommata lenis, trophi, lateral view.
Notommata lenis, unci, frontal view.

PLATE LI

Proales parasita, dorsal view; page 607.
Proales parasita, lateral view.
Proales parasita, trophi, ventral view.
Proales parasita, trophi, lateral view.
Proales decipiens, dorsal view; page 603.
Proales decipiens, lateral view.
Proales decipiens, trophi, ventral view,
Proales decipiens, trophi, lateral view.
Proales 8ordiaa, dorsal view; page 605.
Proales sordida, lateral view.
Proales soraida, trophi, ventral view.
Proales sordiaa, trophi, lateral view.

PLATE LlI
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FIG. 1.
PLATE XLIX

FIG. 2.
FIG. l. Notommata telmata, dorsal view; page 584. FIG. 3.

FIG. 2. Notommata telllwta, lateral view. FIG. 4.

FIG. 3. Notommata telmata, trophi, ventral view. FIG. 5.

FIG. 4. Notommata telmata, trophi, lateral view. FIG. 6.

FIG. '5. Notommata cyrtopus, dorsal view; page 582. FIG. 7.

FIG. 6. Notommata cyrtopu8, lateral view. FIG. 8.

FIG. 7. Notommata cyrtopus, trophi, ventral view. FIG. 9.

FIG. 8, Notommata cyrtopus, trophi, lateral view. FIG. 10.

FIG. 9. Notommata tripus, dorsal view; page 589. FIG. 11.

FIo.10. Notommata tripus, lateral view. FIG. 12.

FIG.H. Notommata tripus, trophi, ventral view.
FIG. 12. Notommata tripus, trophi, lateral view.
FIG. 13. Notommata tripus, unci, frontal view.
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Proalinopsis caudatus, dorsal view; page 608.
Proalinopsis caudatus, lateral view.
Proalinopsis caudatus, trophi, ventral view.
Proalinopsis cauaatu8, trophi, lateral view.
Proalinopsis cauaatu8, tI'ophi, frontal view.
Drilophaga judayi, lateral view; page 612.
Drilophaga jUdayi, trophi, ventral view.
Drilopharra juaayi, trophi, lateral view.
Notommata angusta, dorsal view; page 580.
Notommata angusta, lateral view.
Notommata angusta, trophi, ventral view.
Notommata angusta, trophi, lateral view.
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PLATE LIV
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Eosphom therina, dorsal view; page 639.
Eosphora therina, lateral view.
Eosphol'a therina, trophi, ventral view.
Eosphora therina, trophi, lateral view.
Eosphora therina, rami, oblique frontal view.
Eosphora melandoeus, dorsal view; page 644.
Eosphora melandoeus, lateral view.
Eosphora melandocus, trophi, ventral view.
Eosphora melandoeus, trophi, lateral view.
Eosphora melandoeus, trophi, oblique ventral view.

PLATE LVII

PLATE LVIII

Eosphora gelida, dorsal view; page 642.
Eosphora gelida, lateral view.
Eosphora gelida, trophi, ventral view.
Eosphora gelida, trophi, lateral view.
Eosphora gelida, trophi, oblique ventral view.
Eosphora gelida, pattern of integument.
Eosphora najas, dorsal view; page 6'34.
Eosphora najas, lateral view.
Eosphora najas, trophi, ventral view.
Eosphora najas, lateral view.
Eosphora naja's, trophi, oblique ventral view.

PLATE LlX

PLATE LX

Tet1'asiphon hydrocora, dorsal view; page 630.
Tetl'usiphon hydroeora, lateral view.
Te'trasiphon hydroeora, trophi, ventral view.
Tetrasiphon hydroeora, trophi, lateral view.

Birgea enantia, dorsal view; page 610.
Birgea enantia, lateral view.
Birgea enantia, trophi, oblique ventral view.
Birgea enantia, trophi, lateral view.
Notornmata eontorta, dorsal view; page 600.
Notommata eontorta, lateral view.
Notommata contorta, trophi, ventral view.
Notommata eontorta" trophi, lateral view.
Eosphora anthadis, dorsal view; page 641.
Eosphora anthadis, lateral view.
Eosphora anthadis, trophi, ventral view.
Eosphora anthadis, trophl, lateral view.
Eosphora anthadis, trophi, frontal view.
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PLATE LUI
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FIG. 1. Lindia truncata, dorsal view; page 626.
FIG. 2. Lindia truncata, lateral view.
FIG. 3. Lindia truncata, trophi, ventral view.
FIG. 4. LAndia truncata, ti'ophi, lateral view.
FIG. 5. Lindia truncata, unci, frontal view.
F:l;G. ,6. Lindia anneeta, dorsal view; page 622.
FIG. 7. Lindia annecta, lateral view.
FIG. 8. Lindia annecta, trophi, ventral view.
FIG. 9. Lindia annecta, trophi, lateral view.
FIG. 10. Lindia candida, dorsal view; page 614.
:!fIG. 11. Lindia candida, lateral view.
FIG. 12. Lindia candida, trophi, ventral view.
FIG. 1,3. Lindia candida, trophi, lateral view.
FIG. 14. Lindia candida, unci, frontal view.

FIG. 1. Lindia teeusa, dorsal view; page 624.
FIG. 2. Lindia tecusa, lateral view.
FIG. ,3. Lindia teeusa, trophi, ventral view.
FIG. 4. Lindda teeusa, trophi, lateral view.

FIG. 1. Lindia t~£lva, dorsal view; page 628.
FIG. 2. Lindia tulva, lateral view.
FIG. 3. Lindia tulva, trophi, ventral view.
FIG. 4. Lindia tulva, trophi, lateral view.
FIG. 5. Notommata pygmaea, dorsal view; page 593.
FIG. 6. Notommata pygmaea, lateral view.
FIG. 7. Notommata PYllmaea, trophi, ventral view.
FIG. :8. Notommata PYllmaea, trophi, lateral view.

FIG. 1. Lindia pallida, dorsal view; page 620.
FIG. 2. Lindia palUaa, lateral view.
FIG. 3. Lindia pallida, trophl, ventral view.
FIG. 4. Lindia pallida, trophi, lateral view.
FIG. 5. Lindia torulosa, dorsal view; page 618.
FIG. 6. Lindia torulosa, trophi, ventral view.
FIG. 7. Lindia torulosa, trophl, lateral view.
FIG. '8. Lindia torulosa, unci, frontal view.
FIG. 9. Lindia producta, dorsal view; page 616.
FIG. 10. Lindia producta, lateral view.
FIG. 11. Lindia producta, trophi, ventral view.
FIG. 12., Lindia producta, incus, ventral view.
FIG. 13. Lindia producta, trophi, J.ateral view.
FIG. 14. 'Lindia producta, unci, frontal view.
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PLATE LXI

FIG. 1. Eothinia elongata, dorsal view; page 646.
FIG. 2. Eothinia elongata, ,lateral view.
FIG. 3. Eothinia elongllta, tr!Jphl, ventral view.
FIG. 4. Eothinia elongata, trophi, lateral view.
FIG. 5. Eothinia elongata, rami, oblique ventral view.
FIG. 6. Eosphora ehrenbergi, dorsal view; page 637.
FIG. 7. Eosphora ehrenbergi, lateral view.
FIG. 8. Eosphora ehrenbergi, trophi, ventral view.
FIG. 9. Eosphora ehrenbergi, trophi, lateral view.
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