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With my husband, Dr. Erxest Marcus, T passed a holiday at
Tmuarana (Campos de Jordio, State of Sio Paulo) in January 1946.
There we found an abundant material of a new subspecies of Frede-
ricella sultana (Blumenbach 1779) in an artificial lake. The lake lies
in the hills (Serra da Mantiqueira) at 1750 m. The colonies grow on
submerged twigs and decaying leaves of the surrounding trees and
Bromelias. as well as on various transient water plants and reeds. In ma-
ny places the zoaria were exposed to direct sunlight. The accompanying
fauna can be summarized as follows: tame ducks, carp, water beetles
and various inseet larvae, (f. ex. Chironomidae), numerous Cladocera,
Ostracoda, Copepoda and Amphipoda, searce Oligochacta (chiefly
Dero sawayai Mave)), some Rotifera, and of Turbellaria many
Catenulida, few Rhabdocoela (f. ex. Dalvelliidac), Alloeocoela
(Provhynchus stagnalis M. Sch)), and some Ciliata.

Description of Fredericella sultana crenulate, snbsp. ROV,

The colonics are for the most part attached to the substratom
with the tips of the zooecia ereet (Fig. 1). Only in older eentral parts
single branches grow upright for a short extent, no more than 10-15
mm., and not fused together. The ecctocyst is generally rather tender
and of licht brown colonr. The degree of incrustation with living
diatoms, their empty skeletons, and debris varies. It is however in
all colonies so slight that it is possible to see the polypides as well as
the statoblasts.

The diatoms show a distribution (Fig. 3) similar fo that des-
eribed by WeseENBrrG-LUND in typical sultene (1896, pp. 262-263, t.
1, f. 4). They lic prineipally parallel to the stem in recumbent tubes.
Tu the erect tips and in upright branches they lie in eireles around
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the tubes. Tangential sections of such erect parts (Iig. 10) pass first
through the layer of diatoms (m), then through the chitinous ectoeyst
(e), the epithelium of the endocyst (d), the circular (a) and the
Jongitudinal (p) parietal muscles. The longitudinal fibres are much
stronger and more numerous than the cirecular ones. Contraction of
the longitudinal muscles produces transverse folds of the epithelium
and the still semi-liquid ectocyst in the young growing cones. Such
folds will take diatoms with them and dispose them in eireles.

The zooecial tubes are keeled and triangular in cross-section (}ig.
6). The keel continues with a slight projection at the zooecial orifice
(Fig. 2) that is lower on the opposite side. A furrow in the keel was
not observed. The diameter of the cystids ranges from 0,3 to 0,5 mm.
with an average of 0,4 mm. Dissepiments., wanting m #. australis
and its forms (Rocicx 1945, p. 217), occur sometimes in erenulata in
the main stem after giving off a branch. Large parts of a colony can
be without septa. A branch of 2,4 em. with 3 bifurcations, 31 polypi-
des, and 30 statoblasts did not contain any dissepiment.

The zooecia are up to 7 mm. in length, generally 4-5 mm. They are
either recumbent for the whole length, or the distal part, up to 4 mm,,
is direeted upwards (I'ig. 4). The polypides are as slender as in F.
sultana, not stubby as in F. australiensis var. browni Rogick (1945,
p. 218). Full-grown retracted and preserved polypides of crenulate
mesure ca. 2 mm. from the tip of the tentacles to the bottom of the sto-
mach. The length of the tentacles is 0,6-0,8 mm. The polypides of typieal
sultana from BEurope (river Bille near Hamburg; KrarrELIN leg. et
det.) measured for comparison were of the same size as crenulata;
such from the river Yare (H. E. HurgreLL leg. et. det. 1925) attain 2,5
mm. In typical australiensis the tentacles are 1 mm. in length
(Gopparp 1909, p. 491); in its var. browni the average is 0,451 mm.
(Roarck 1945, p. 225).

The number of tentacles varies between 22 and 28, 24-26 being
the most common numbers. Their breadth is 0,02-0,024 mm. and their
external-internal diameter 0,024-0,028 mm. A cross-section of a poly-
pide in HURRELL’s colony had 20 tentacles measuring 0,017-0,02 mm.
and 0,02-0,024 mm. A

The expanded tentacular erown is circular and bell-shaped (¥ig.
3). Cross-sections of retracted polypides show a horseshoe-formed
lophophore (Fig. 6), also those from the river Yare (typical sul-
tana). In January 1946 no reproductive organs were seen in crenulate.

Statoblasts were abundant, up to 6 in one zooecium, and 18 to
one en1. length of eystidial tube (Fig. 5). So they are much more nu-
merous than the average in the Michigan colonies of typical sultana
(BrowN 1933, p. 284 : 5 statoblasts per square centimeter). Their co-
lour is dark brown, dried they are almost black. Both valves have
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nearly the same convexity, the one is slightly more convex in the long
axis and the other in the short axis. The length of the statoblasts (20
readings) varies from 0,325 to 0.382 mm. with an average of 0,355,
{he width between 0,265 and 0,305 mm. with an average of 0,287 mmn.
The proportion of length to width averages 1,23:1; so the outline 18 a
broad ellipse. The hight of the statoblasts measured in the preserving
aleohol is approximately 0,2 mm. Dried ones shrink and one of the
valves turns concave; the hight deereases to 0,1-0,12 mm. (Fig. 8).

The chitinous capsule (Fig. 9, v) is very thiek, up to 0,019 mm.,
generally it is 0,013-0,014 mm. Both valves have a regular pattern of
pits (Fig. 7) that stand about 0,007 mm. one from the other. Every
pit corresponds to one formative cell. When secretion of the chitinous
snbstance begins, the capsule iy smooth and the formative cells are
polvgonal prisms that are much higher than broad (Iig. 11). As
secretion proceeds, the cells become lower and at last quité flat.
Corresponding to their borders polygonal ridges appear on the capsule.
These grow and finally fuse forming a thick layer of chitinous mass.
On its surface the nuclei of the formative cells can still be seen for
a time embedded into the euticular substance in the center -of the
pits. s

T do not know whether the thickness of the chitinous wall in the
statoblasts..(up to 0,019 mm.) ofgdhe present subspecies is of taxono-
mie value, because T have found only one figure (Kracpeuin 1892, f,
151) of a section of a statoblast of typical sultane. Although Krae-
PELIN savs that the section belongs to a ‘‘nearly complete’” statoblast,
T eannot consider the diameter of the wall (0,003 mm.) as approxima-
tely definitive for the typical form. The formative cells ig' Kranpr-
LiN’s figure are still so. higt that they seem to contain much more
material for the ecapsule. '

The statoblasts of erewmdata do not show any traces of a float
(annulus) or chitinous material attaching them to the endocyst
(““Chitinstreben’’ Krarrenin 1887, p. 101; Rogicx 1945, @227, £. 8,
9, CIT). They lie free in the cystidial tubes. The border of the stato-
Ylasts is slightly extended and forms a flat transparent rim that pro-
jeets 0,008 mm. (Fig. 9, r) over the surface of the capsilc. The rim
is erennlate with denticles of 0,001-0,002 mm. in breadth, and is a very
conspienous feature of the subspecies (Fig. 7). This crenulate border
is absent in typieal australiensis (Gopparp 1909, t. 47 £:-8-11), in
nustraliensis var. browm (Rocicx 1945, f. 8), typical swltana (Ro-
aick 1935, f. 1; Briex 1936, £. 24) as well as in all 3ts subspecies
and varieties. The crenulation is also missing in" F. sulfane indica
{AnNANDALE 1911, f. 41 A), the statoblast of which resembles that
of eremudata in outline and somewhat in pattern. In_gndigr only the
dorsal valve is sculptured.
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Remarks on the taxonomy and occurrence of Iredericella

Adopting the system of the Phylactolaemata proposed by Mary
D. Reciex (1935a, p. 155) and followed by Marcus (1942, p. 71), 1
consider the Fredericellidae Iyatt (1866, p. 7) as a separate family
characterized by the occurrence of sessoblasts (Rogiex 1943, p. 172)
only and a lophophore that is circular or elliptical in adult evaginated
polypides. In vounz ones the lophophore is cordiform (Marcus 1926,
pp 285-236, fig. 4) and in the buds horseshoe-shaped (Brien 1936, p.
576). This transformation of the lTophophore was already observed by
DuratorTiEr & van DeENeEDEN (1830, pp. 58-59). Transverse sections
of adult vetracted polypides (Fig. 6) show that the lophophore is
folded in horseshoe-shape to fit into the tentacular sheath (ANNANDALE
1911, p. 208; Rocrcx 1945, fig. 1). Besides the morphological charac-
ters of the Fredericellidae there evidently exists a physiological parti-
culavity in Fredericella sultang, viz. its extraorvdinary capacity of
regeneration (Orro 1921, pp. 412, 425; Brmex 1936, pp. 616-621).

It s troe that Levinsesx (1894, p. 36). Bore (1930, p. 111),
Wesenpere-Liuxp (1937, pp. 404, 407), Marcus (1940, p. 357), and
cthers, preserve ALnywax’s sub-division of the Phylactolaemata (1856,
. 763 and distinguish only two families: Phimatellidae and Cristatel-
hdae, including Fredericella in the first. Probably these authors, as
Braear (1890, p. 12) and Wesunpera-Luxp (1896, p. 265-266) cxpli-
citly did. wished to keep at a distance from Krarprenixs phylogenetie
theory (1887, p. 161; 1892, p. 61) on the homologies between the
Paludicellidae Allman (1856, p. 113) and the Fredericollidae, the two
families that constitute the Polypiaria infundibulata of Gervarg (1937,
p. 80), the fresh-water Bryvozoa with tentacles ‘“on entonnoir’ (vaw
Bexepex 1847, p. 5). Certainly the resting buds of Pa’udicella and
the statoblasts of the Phylactolaemata, particularly those of Frederi-
cella, ave smilar structures and morphologically -comparable (Han-
MER 1913, p. 447). Ontogenetically they are different (Braza 1914,
p. 54d) and therefore only analogous (Axxaxpare 1915, p. T4).

The separation of Fredevicellidae and Phuonatellidae avolds an
exeessive enlargement of the latter family that already comprises two
subfamilies: the Plumatellinae Annandale (1911, pp. 211, 212) and
the Hyalinellinae Maveus (1942, p. 71).

The only genus of the Frederieellidae is Fred-ricella. As a rule
the specialists give Gervars (1828 or 1839) as the author of the genus,
but Bassrer (1934, p. 39) and Neave (1939, p. 421) indicate ALIVAN
1844. Neave says. that GeErvars wrote Fred vicille in two papers, one
of 1838, and the other of 1839. Tt is true that the universally adopted
form I'redericclla 1s used by Anraax (1844, pp. 329, 331). T have
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found Frédéricelle in a report on one of the original communications
of Gervars (Revue Zoolog. par la Société Cuvierienne, année 13358, p.
311, printed in 1839). The name Fredericella is already used by H.
Mrnxe-Epwarps (1839, p. 1843 in an other report on the first publica-
tion. Therefore we ought to write Frederie Hla 1. Milne-Edwards,
1839, The name for the generie type, Tubwlaria sultana, not the des-
eription given in 1774, was published by Broamexsacit in 1779 (Drv-
MORTIER & VAN Buxeben 1850, p. 87 Aaax 1856, p. 60; Brany
1908, p. 1, note 1; Roaiex 1940, p. 195).

The world-wide distribution of Fredericella sultana (Bibeh.) and
its subspecies and vavieties was rvecently detailed in the monograph
of the danish Bryozoa (Marcus 1940, pp. 360-361). In that survey
the Australian localities (WinreLrcer 1889, p. 3235 Gooparn 19049, p.
489) must be suppressed beeause of Mary D. Rocieks recent speeific
veparation of F. australiensis from sultana, and Mexico (Rioga 1940,
p. 586) and Japan (Tormrar 1941) arve added. The specimens from
New Zealand with 22 téntacles (Dexpy 1906) ave not qustraliensis:
iheir statoblasts were not seen; they may belong to typical sultana.
As for the geographical statement of many spectes of fresh-water
Bryozoa also for that of F. siltana the opinién of Axna B. IHasmiNas
(1938, p. 531) holds true: ““the whole question of the status of the
various Fredervicella weeds veconsideration after the exawmination of
mueh more material’’,

According to the present state of the bibliography P, sulfaia
mmeludes as synonyms the thiree North American species (Davenvorr
1904, p. 216; Rociex 1940, p. 196) @ regina Leidy 1851, qealeottii Hyatt
1868 (should be waleotiae; see ibid p. 91), and puleherrima 1yatt
1868, Anricossorr (1925, pp. 51, 56) thought at fivst that regina
might be a subspecies, but later on (1927, pp. 83, 91) he considers it
a synonyim. The same author deseribed material from Karelia (1926,
p. 455 1933, p. 385) as intermediate between typical sultana and
Adupl ssisi Forel, known from the depths of subalpine and alpine la-

“kes and from Greenland (Wuoesexsrra-loxp 1907). The latter can

therefore only be counted as a growth-form of sultana (‘‘saeregen
Vaekstform” Wesunpere-Lonp 1937, p. 407). As Axnna B, Hasrinas
(1938, pp. 530-531) has shown, #. sultana jordanica Annandale (1913,
P 223), deseribed as a subspecies, cannot be separated specifically
from F. sultana as Apricossorr did (19274, p. 308). Also I'. cun-
ningtont Rousselet (1907, p. 254) and F. indica Annandale 1909 (id.
1011, pp. 209-211; the specimens mentioned on p. 245 ave typical
sultana, see id. 1913, p. 224) ave not independent species. The stato-
blasts of cunningtonr are unkonown; Lorrens (1908, p. 158) held it
for a variety, and other workers on African material adopted this
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“opinion (Uramer 1912, p. 286; KraepeLiny 1914, p. 58). Bora (1936,
pp. 23-24) is inclined to go farther, taking cunningtoni as a local
form (he says ‘“‘modification’’), but as long as cunningtoni has not
been re-examined, and intermediate colonies have not been found, I
think that cunningtoni must preserve subspecific rank (Asricossorr
1925, pp. 51, 56). CunniNagrox (1920, p. 539) maintains cunningtont
separated from sultana. In their observations on the Polyzoa of the
Kumaon Lakes ANNanNpALE & Kuap (1912 pp. 130, ete., 140) still
took F. indica for a speecles; later on, when AxNanvaLe (1913, p.
294) identified the material from the Western Ilimalayas with the
typical sultana, he called indice a race, and continued so (1919, p.
91). As indica seems to be restricted to the plains of India, and the
differences between it and the European sultana, although unimpor-
tant, are constant, it may be considered as a subspecies. The great
number of tentacles (28-32) makes it probable that also the North
- Bwedish form major Borg (1936a, p. 275) i1s a subspecies. I'. sultana
var. grandigemnris with ‘‘very big statoblasts” (Apricossory 19272,
p. 308} cannot be judged until it is fully deseribed and illustrated.
Of 1. l(ymmae (1b1d ) from the Altai 1T have not found any deserip-

fion (see Zool. Ree. v. 73, p. VII, 38).

The South Ammican specimens. from the Magellanie region
(KRALPL‘LIN 1893, p. 14; Carver 1904, p. 39) and froin Brazil (I&h\[‘
PELIN 1914 p. 08) bolon(r 1110_S_§§pr0bablv to typleal sulfana; otherwise
Kravreriny would have noted whichsoever particularities.

Fredericella sultana transcancasica Abricossoff (1927, p. 87, 91)
is regarded as a variety of F. australiensis Goddard 1909 by Mary
D. Rociex (1945, p. 216, ete.).

The highest altitude in which 7. sultana was collected is 3480 1o.
in the Uintah Mountains, 1'tah. The greatest depth is 214 m. in
TLake Lucerne (ZscHorrr 1906; Marcrs 1930, p. 326), where the
temperature remains between 4 and 52 C. (Browx 1933, p. 278). The

“indication of 1825 m. (Ileppixg 1938, p. 1) is certainly a typographi-
cal error.

T cannot rvepcat here the manifold exeellent observations of
Browxy (1933) with regard to the conditions of life of Fredericelia
and other fresh-water Bryozoa. T only wish to-emphasize his experi-
ments on the means of distribution of the statoblasts. There are only
few records of Arthropods and birds (ducks and herons; Harmrr
1913, p. 435) that retained statoblasts on the surface of their bodies
(Magrcus 1925, p. 44). Brown fed vertebrate carriers of all classes
with statoblasts, and established that at least a few of them pass
through the digestive tract of Vertebrates unharmed. Of. Fredericella
some statoblast germinated after having been retained during 5-14
flays in turtles and 14-26 hours in ducks.
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Although the name lucifuga appears in the older synonymy of
F. sultana, and the species as well as F. qustraliensis (Gopparp 1909,
p. 487) belongs to the fauna of tanks and pipes of water-works (I ar-
arer 1913; AnNanpane 1921), the “‘Lady polyzoon’ (HurreLsn 1916,
p. 33) does not avoid the light (Jurmx 1885, p. 127; Browx 1933,
p. 277; Borg 1941, p. 485). The species is eurythermic; it lives in
eutrophic, oligotrophic. and dystrophic habitats (Bora 1941, pp. 484-
485) and in still and slow-flowing waters as well as in swift-running
ones (Orro 1921, p. 400). Tt occurs also in brackish water (HyaTT
1868, p. 93), but there the colonies are small. Recent observations
(Roaicx 1940a. p. 164) however have shown that the animals died
after a hurricane that suddenly turned a fresh-water pond brackish
(salinity 3.57 per thousand). A possible attempt of. the statoblasts to
eerminate had not advanced very far (Rocix 1941, p. 454). F. sultona
cottles on stones, roots, living and dead water-plants; on twigs and
decaving leaves, but in some regions, f. ex. in Sweden, it rarely occurs
on living planfs (Boka 1941, 1. ¢.), on which it is common in Denmark
(WesENBERG-LUND 1896, p. 260). The colonies ean also grow sticking
in mud or lumps of filamentous algae and on colonies of Protozoa

(OTro 1921, 1. e.).
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Pramre 1
Fredericelle sultana crenulata, subsp. nov,

- Colony growing on a dead leaf.

- Zooecial tubes helonging to several branches growing on a recd.

3. A braneh with four tenlaculay erowns expanded, showing ihe distrily-

tion of the diatoms in the ectoeyst,

. Varvious aspeets of veeumhbent and creet zooceia.

Some zooecial tubes with a tolal length of 14 mm. confaining 22
statoblasts,

Part of a cross-section of a zovecium with retracted polypide on the
level of the membrane (e} that unites the tentaeles (t) at their bas.
The keel (k) of the -ectocyst (o) and the horseshoe-shape of the loplio
phore are visible, d, endoeyst. s tentacular sheath,
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Prare IT
Fredevicella sullana cremdata, subsp. nov,

7. Statoblast in water seen from aboves 0, a part showing the crenula-
ted rim, the thick capsule and the germinative material,

8. Dry statoblast scen from the side.

9. Longitudinal section of a zooeeinl tube with ectoeyst (e), endoeyst (d)
and septum (i), and of a nemly complete statoblast that shows dic
formative eells (f) of ihe capsule, the rim (r), and the wall of the latter,
and the germinative material (g).

10. Tangential section through the ercet part of a zocecium, passing through
the diatoms (m), the ectoeyvst (e), the epithelium of the endoeyst (d},
and the layer of civeular (a) and longitudinal (p) parietal museles,
showing the mosily annular disposition of 4le inerusting diatoms,

11. Five successive stages of the seerclion of the ehilinons eapsule of the
statoblast; simplified.
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