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Observations 011 sonic New nnd Little-known British Rhizopods. 
By JAMES MEIKLE I~ROWN, R.Sc., F.L.S. 

(PLATE 9.) 

[Read 4th JIny, 1911.1 

DURING the esamination of Rhizopod material collected from different 
localities in Englantl and Scotlnnd during the past few years, several 
interesting species have been obtained which I belicw have not received 
previous notice as occurring in this country, and it seems desirable to put 
them on rtlcord. Some of these sppcics are quitc! common in certain 
localities, while others, :igain, are apparently particularly rare, and do not 
sccm to havc been observcd since they wcrc originally described some years 
ago. Others, again, though relmtedly observed by their original discoverer, 
havc not been inct with by other naturalists. Fnrther and inore estendetl 
systematic work in this country will probably show that these h s t  :ire more 
~onimon than wc a t  prewmt believe. 

COCHLIOPODIUM GRANULATUM, Penartl. (Plnte 9. figs. 1 & 2.) 
Penard, ‘ Fame rhizopodiqne ’ kc. p. 194. 

I n  a collection of sediment containing Ania?lw, Panzpliaps, &c., consideralle 
nutnbrrs of thiS fine Rhizopod occurred. They were of large size, up to 80 
or 100 p, and in an active stnte. Wlicn disturbed the protoplnsniic body is 
retr:ictcvl and completely cwclosed within tlie flexible test. I n  the active 
state a largcl III:LSR of protop1:ism flows out from tlie test, forming a broad 
espnnsion and giving off numcrous pseudopodia. 
plasma shows two distinct regions. 

Tlie includad posterior part is greyish and granular, enclosing a distinctly- 
seen nucleus, wliicli contains one or more ‘‘ nucleoli,’ and in tlie largest 
specinic~ns many ‘. nnoleoli.” Diatonis, grecn A l p ,  and other food-bodies 
;ire enclosed in large nunibws. 

It is clear and hyalinc. 
mnoli vncuolatcd, and contains a great number of minute, oval, highly 
refractive bodies in very active movement. These occur in smaller numbers 
within the inner protoplnsin, where they scem to be less active. V:icuolisation 
is sometimes so innrlted that the boundarics between the vacuoles are only 
rendered visiblc by the presence of these bodies. 

Tlie pseudopodin :irr numerous and hyaline, often branched, and in most 
cases obtuse. Tlie protoplasm also cshibits wave-like outbursts. The test 
is flesillc, deformnble, and in the active animal in the form of a hoinisphericnl 

In this state the body 

The estrnded portion is relatively large in bulk. 
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dome, with upturncd margin. Thc margin is more flexible than the rcsl 
of tlie test and presents :in irregular rim, ganerally oiitwnrdly and upwardly 
curved. 

Under high 
powers, in surhce view it shows nunieroiis dots of different sizes, which take 
u p  stains (Brcsyl-lhu and neutral-red), while tho rest of the test iwnains 
unqt:iined. In optical section tlia cross-&idions are seen to correspond 
with tlie surfacc dot*, which are, in f:ict, the ends of the cylindrical or rather 
doiiI~lc-conc-~li:iped structures of dcnse nature traversing a less dense 
non-staining matrix (Pl. 9. fig. 1 u). 

Many yoring minute individuals wcrc observed, identical with tlic large 
fornis except that the nucleus con taiiicd one central chromatin body 
surrounded by a clear zone. 

In thc retracted animal the “ mouth ” hecomes completely closed. 
Tho test ex1iil)its n double coiitour with cross-strintions. 

NEBRLA BARBATA, Leitly. (Plate 9. figs. 3 & 4.) 
Leidg, i n  Proc. Acad. Nat. Sci l’hilnd. 1876, p. 119. 
IAilg, ‘ Freshw. Ithisop. N. America,’ 18i9, 1). 169. 
Weat, Q. S., Journ. Linn. Soc., 2001. xxviii. (1901) p. 323. 
Compare Cash, ‘ Brit. Ehizop. niid IIclioeon,’ vol. ii. 1909, p. 113. 

Leitly first descri1)c.d this specks from cxamples taken from sphagnual i n  
N. Aiiierica, and although it possesscs very definite cliaructers, i t  hiis since 
freqnently been confused with otlicr species, iiiid i t  is probable that very few 
naturalists lime really seen it. 

Dr. Penarcl, in ‘ Faune Rhizop.’ p. 3G3, regarding tlie ‘‘ cilia ” or spicules 
of’ Leitly’s description :IS proL:iLly parasitic growths, considers N. barbuta 
as itlen tical with T:ir~inek’s A’, cme~*icilna and discards Leidy’s name as less 
suitable. (lash again (1). 113), both in his doscription :md figiires (pl. 27. 
figs. I & G ) ,  confuses N .  Cnr1)cttct with quitc another form, which probably 
is to be identified with 8. trrlmlata, Brown, but he gives also, as a text-figure, 
a c1r:iwing by West, which correctly shows N. barbatu, taken in Llyii 
Llydaw, N. Wales. AT. badmta has been found by the present writer i n  
considcrnl)le numbers in Rlea Tarn, Westmorl:ind, a small tarn receiving 
tlrninage irom sphagnum ; and the individuals quite conform to Leidy’s 
description. 

LY. Zarhatu has n slightly compressed, flask-shaped tast, with a cylindricnl 
neck expanding very slightly at  tho mouth. This latter is oval, often 
with an irregular niargin, and never possessing thickcned lips or lateral 
notclies. The test is transparent ant1 generally covered with circular discs, 
soinetimes sliglitly overlapping each other, with occasionally a few irregular 
flakes or sand-grains. The fine needle-like spicules aro rigid and s1i:ilp- 
pointed, about 12 p long, and project from between the plates. They occur 
scattered in large numbers on all sides of the tcst (i. e. they are not restricted 
to the 1:iteral margiiw, BS in iiimiy species of Rhizopod). These cils bear no 
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relation whatever to parasitic fungi, and can in no way coinpare with those 
shown i n  1'cn:ird's figure (' Faunc rhizopod.' p. 356)  :mi itliich are described 
a s  " short obtuse liyalinc needles." The protoplasin is  like that of Nebelas 
generslly. Within the fundus it is crowded witli yellowish food-bodies and 
diatom frustules, while within the neck n coniparatively narrow band of clear 
protoplasm passes to the mouth, where i t  espands to the full width of the 
neck, and genrrnlly gives rise to one or two pscudopodia. 

Size : length of test 1OOp; breadth 4 4 p  : width of neck 14p ; lcwgtli of 
cils about 12 p. 

NERELA TUIHTLATA, Brown. 

pl. 50. figs. 9 k 10. 
n'eLe!u tntYifwi.s, vnr. titlulatu, Drown, in Journ. Linn. Soc., Zool. xxx. (1910) 1). 365, 

Froin the esamination of individuals found in the English 1,nlre District, 
this form was previously described as a variety of A'. militatis, Pennrd. 
Since that time I have had opportunities of examining niany sprcinicws 
from different localities, including St:iiiage (Derlrysllire), Duddon Valley 
(Lanc:tshire), Scnwfell and Helvellyn (Chnil~erland), Ben Ledi (Pcrtlisliire), 
Glen Shee (Perthshire), Stranraer (Rigtownshire) *. Tlie clinr:icters are 
alwaj s quite distinctive and the animal shows little tendency to variation, 
and no transitional forins connecting i t  s i t h  3. niilituris are met with. J 
tllerefore now regard i t  as an independent species. 

In (Iasli's monograph, vol. ii. pl. 27. figs. 5 & 6 are namcd and described 
as N .  bud)utcr, Leidy, This is Oviously an error, :ind the figures 1)rol)nLly 
are to bc identified as referring to AT. titbulutu (see reniarlts uncler Ar. h i i d ~ c i t ~ ,  
s i / p 4 ,  p. 78). 

NEBELA SCOTICA, sp. nov. (Plate 9. figs. 5-8.) 
Thi> I<hizopod \I as found in large nunibers in spliagnum p t h e r e d  froin the 

niiddlc s l o p  of Ben Lcdi (Perthshire) in August 1910. The test is 
coinl)ressed, and in shape broadly pyriforni, \\ it11 rounded dome, which 
contr:icts abruptly into a short thick neck witli lateral nlarg/ns narrowing 
slightly to the borders of the mouth. I n  narrow view the dome is rounded, 
and the sides slope gradually to the mouth with only very slight concavity. 
The inouth is broadly elliptical with an irregul:ir mirgin and no 1:iteral 
notches. The surface of the test is somewhat variable, and soinctinics 
inclined to irrcgularily. It is covered witli transparent, colourlcss sc:iles, 
occasionally almost rounded, a t  other tinies irregular in shape, of very 
variable size, and sonietinics distinctly overlapping, witli sniallrr scales 
overlying the corners wlierc three or four scales meet ( P I .  9. figs. 8 u & 8 h ) .  

* For the distribution in Srotlnnd of this nnd other species of llhizopodn, see nry paper 
in the Ann. Scot. Nat. IIiet. 191 1, pp. 2'76- 232. 
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All the plates appear corroded and the corners rounded, and cannot be 
confused therefore with inere foreign grain.s. Their general nppearance : i d  

arr~ingeinent suggest N. tbentiatoviu and .AT. vitma, froiii which, however, 
this species differs in other respects. The mouth-scales are frequently larger 
than tho others, and by their shape gim the irregular margin to tlic iiiouth- 
opcwing. Tlic 
indi~idunls were frequently found encysted. The cysts were sphericd and 
filled with grnnuhr inntter. The mouth of the test was invariably closcil by 
a laininated diaphragm, formed across the narrowed pnrt of the tcst, while 
the inoiith itself genernlly contninod d6bris. 

Size : lengtlf 78-82 p ; breadth 57-59 p ; thickness 40 p. ; mouth 18-19 p. 
Though this species is remotely like N. collavis in shape, it c:innot he 

confused with i t ;  the chnracters of the mouth and of tlie test are quite 
different. 

The protoplasm is siinilar to tlint of Nebelas generally. 

I t  appears inore closely related to N. dentistomu or AT. ritrceu. 

NEBELA BIGIBBOSA, Penard. 
Penard, in N6ni. Soc. phys. e t  hist. nat. G e n h o ,  IP90, p. lcil ; and Reriic Suisso de 

Zool. 1905, p. UOO, pl. 13. figs. 16-19 ; ‘ British Antnrctic Expedition Repoi tr,’ 
ro l .  i. pt. vi. p. 240. 

N .  bi,qihbosa was origiiially described by Dr. Penard from nintcritll gathered 
a t  Tl’iesbnden. The same observer has inore recently reported i t  t‘roni 
Valais, Spitzbergen, and from Vancouver and Victoria, but it, nevor swtiis 
to hnvo heen found by other workers. The present writer h:is f’ound it  :it 

High Lodore (Cuinberlaiitl) nnd again in Glen Eagles (I’crthshire), on I)otii 
occasions amongst grouild nioss (not sphagnuiii). It is readily distinguished, 
not only by its general foriii but especially by the prcsencc. of two tube-like 
connections passing between the broad faces of the tcst. Active i~~dividu:ils 
were found 011 both occ a s’ ions. 

(’APSELLWA TIMIDA, sp. nov. 
This species was firs1 discovered arnongst moss growing on walls a t  

Ecclesall, Sheffield, in November 1909. Later i t  also occurred amongst daiiip 
moss taken from the outside of a water-trough, also a t  Ecclesall, in which 
situation i t  has repeatedly been found since. I n  May, 1910, i t  was found 
amongst moss gnthered at High Lodore, Derwontwater (Comberland). 

The body is ovoid, with a slight narrowing towards the mouth end, and 
mi th regularly rounded posterior extremity. I t  is compressed, inore or l e s ~ ,  
and in estreine cases to alinost half its width. The body is covered with a 
perfectly smooth, clear, transparent ineinbrane. So far as observed i t  does 
not undergo deformation, h i t  i t  seems sufficiently flexible to allow of‘ this. 
Even under high powers the test appears to be structureless. There is no 
sxond esternnl envelope of foreign matter, as is the case with C. hryo~unz, 
Pmnrd. The structure and characters of the mouth agree perfectly with 

(Platc 9. figs. 9-13.) 
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Peiiard's description of that spccies. I n  the broad view of the animal, i t  
shows a straiglrt line running a t  right angles to the end of the body, due to 
the  tight c o n i ~ ~ r c ~ ~ i o i i  of the two incurvcd lips. In partial side view, two 
curved lilies crossing one another rcprcsent thc edges of the lips, which in 
narrow view disappear ; Rliile an end vicw shows a straight line stretching 
ncarly across the test. I n  most cases the mouth was closed tightly by 
conipression of thc lips (as niay be inferred from the difficulty in getting 
stains to penetrate), lout in one or two sinall individuals from High  Lodore 
t,he lilis wcrc separated (see P1. 9. fig. 12). Whether this is a natnral state 
it is difficult to say. 

I t  is colourless or 
greyish and contains inany inclusions. Inimediately within tho menibrane is 
i~ Inyer of bril1i:nit droplets, of sinall size and highly refractive (oil). The 
general protoplasin contains many ininutc granules, together with 1:irgcr 
food-bodies, including sinall grccn Alg" and cven diatoms of considerable 
size. They show various stages of digestion and vary from yellowish to 
brownish. The size of the food-tiodies observed demonstrates that the mouth 
is capable of convidernblc distension. I n  respect to the food-bodies this species 
diffcrs very much from C. Zwywutu. 

They originate in the protoplasm of the body and 
slowly move towards the mouth end, enlarging a t  the same time. Then 
sonicwhcrc in the neighbourhood of the mouth they disappear, but the process 
is not thnt ot' a suddcn collapsc, they seein to become lost gradually. 

I t  appears to contain a single 
q)hericd chroiiiatin body, surrounded by a clear space. I t  is not of specially 
large size. 

A?; is cl~aracteristic of most Rhizopods from the drier mosses, the nniinals 
seem remnrlrably shy under observation and rarely put out their pseudopodia. 
This inay 1)o due in large measure to the -unnatural conditions under which 
they arc esnniincd. In the few cases when pseudopodia were seen, a small 
mass of clear protoplasm was noticed on the onter side of the test in the 
region of the mouth (which was not observed to be dilated), and from this 
a singlc fine filose pseudopodiuni originated, which by extension and 
contraction varied great.ly in  length. It was able to bend upon itself, and 
even swung round slowly as a whole. The movement of the iinimal is very 
riinilar to t.hat of Eu,ql&a, being of a somewhat jerky nature. 

The process of divisioii of 
C. h w j o ~ u m ,  described by Penard, seems peculiar, in  that the outer test is 
dividcd longitudinally a t  thc same time as the inner body. 

In  soinc individuals thc body protoplasni takes on a differcnt appearance. 
It beconios broken up into numerous spherical bodies of about 3 p diameter, 
which coinpletely fill the test. This condition may possibly be connected 
with reproduction. I n  collections kopt for ~ o m e  time, the protoplasm 

The protoplasm fills the whole s p c e  within the test. 

Several vacuoles occur. 

Tlic nucleus is single, but not readily seen. 

The auinials have not been observed to divide. 
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gradually retracted froin the test, became more spherical in form, and the 
nucleus became more visible (PI. 9. fig. 11). This may have been preparatsry 
to encystment. 

The size of the animal varies slight;!.. h r g e  specimens ;adults) generally 
were about 31 p long, 27 p wide, and 18 p thick, but sinaller individuals were 
common. 

It is interesting to notice that this species was discovered and examined 
before the author received a copy of Penard’s paper describing the only other 
known species of the genus. 

EUGLYPHA BRYOPIIILA, S P p .  n0V. (Plate 9. figs. 14-15.) 
At different times, amongst the drier mosses of woods, from districts :is 

widely separated as Monsall Dale (Derhyshire), Port Patrick (Wigtownshirc). 
Glen App (Ayrshire), and Kincardine O’Neil (Aherdeenshire), I: have met 
with examples of a Euglj,oliu which seem to me sufficiently characteristic to 
merit specific rank. 

I t  is 
compressed and in broad view elongated ovul, with rounded dome, and liiteral 
~niirgins gradually narrowing with even curvature to the borders of the 
mouth. In  narrow view the dome is somewhat pointed and the lateral 
margins run in almost straight lines to the mouth. The outline is very even, 
and niay compare with that of E. h v i s ,  Perty. 

Tlie nioutli is almost circular and bordered by six plates, each having one 
hlunt rounded central tooth, with a minute lateral tooth on each side, oftcii 
very difficult to distinguish (Pl. 9. fig. 14a). The plates of the teht nrc 
distinctly marked, are elliptical in shape, and arranged as in A!, alueolata, 
hut with some slight irregularity towards the mouth. 

The crown of the test carries a cluster of four or five long, sharp, curved 
spines, of a nature similar to those found in 13. cristata, Leidy. 

The protoplasm is quite normal. 
Size : length 50 p ; breadth 23-25 p ; tliiclrness 16-17 p ; mouth 9 p ; spines 

about 16 p or more. 
I was at first inclined to regard this as a variety of E. c~istatu, Leidy, 

owing to the presence of the cluster of spines, but this is the only respect in 
which the two forms are similar. 23. cristatu is quite peculiar aiiiongst 
h’u!j~yp1iw in being very slenderly built and having a distinctly tube-like 
uncompressed form, with a very characteristic arrangement and appearance 
of the plates of the test. In none o€ these characters does the present 
species resemble it. Further, it is very unlikely that a variety of a species 
normal to sphagnum, which occurs in dry moss, would be of more robust 
build. 

Dr. Penard, in ‘M6m. SOC. phys. et hist. nat. Genlve,’ 1890, pl. 9. 
figs. 91 & 92, figures two individuals as broad forms of E. cristutu which 

The test is very regular in  form and subject to no marked variation. 
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might be identified with I:. 61yopl~ilu, but lie ni:ikes no reference to this forin 
in his later works. 

PLACOCY~TA JLTRASSICA, Peiicird. (Plate 9. figs. 16-18.> 
Penard, in Revue Suisae de Zool. 1905, p. 611, lips. 39 ,k 30. 

Thi- species his  not previously h e n  reported froin England *. It occurred 
in comparatively eniall numbers in sphgnui i i  gathered near Harrop Tarn 
(Cumber1:ind) in M:iy 1910, and again in sphagnum obtained near Stranraer 
(\Vigto\\ nsliirc) in September 1910. 
P. jurtrssicn diff’ers froin the more coininon P.  spiuosu, Leidy, in its 

smaller sizo (7-7-76 p),  its greater breadth i n  proportion to its length, its less 
compressed forin, :ind especially in the cliaracter of its spines. These are 
not restricted to tlic margins of the test as they are i n  2’. spinosu, but are 
distrilnited over its a.liole surface, though less niimerou- towards the middle 
of thc I)roail €:ices. In forin they are not broad flattened blades, but are fine 
6 <  cils 9 ,  like thow of niany species of‘ Eylypl iu .  ‘I‘licy arise froin the test at 
the points of junction of tlirce plates (Pl. 9. fig. 18). (Penard’a figure shows 
~o l l l e  o f  the spines tirising from the middle of the plntes themselves. Thi- I 
have never heen.) At +uch points the cementing inaterial is thickened in the 
for111 of :i raised ring, in tlic centr:d cleprcscion of which‘ the “ c i l ”  is 
iiiip1:iiitd. These rings :ippe:ir :ib dots under 101v niagnification, but under 
tIlr Iiiglier powers tlicir renl character is tlenionstrated. Each ring would 
represent “ Ie coussinet chitineus,” which Penard describes in P. spinostr. 
111 places, two or three spines arise together and then two or three annular 
foriiiatioiis occur in jiixtaposition. Tlie plates :ire much less regularly 
arrallged, and are coinparatively snialler and more numerous, than i n  
1’. sl)inostr. None of the indiridiials found were actii e. 

S~HENODERIA MACROLEPIS, Leicly. (Platc 9. fig. 13.) 
Leidy, ‘ Freshwater Rliixopods of N. Ainerica,’ 1879, p 232 and text-fig, 

So far :is I h:iw 1 ) c w i  able to discover, no records of this species occur 
hilice Leidy’s tiinc. 

Several individuals occurred, however. i n  sphagnum gathered ne:ir 
Straiiracr (Wigtown-hire) on Srptemlier 1910. They are quite characteristic 
:,lid cnnnot be confnsetl with any other sp(:ciCb. 

Tpidy describe- the test as coiiipressed, with a broad neck gradnally 
estciiding froin the body and terniinatiiig in tlie oMique ellipticnl niouth. 
~11e  I)road €:ices :ire occupied niaiiily by :I pair of large hexagonal plates, 
fro111 \y1iich tho neck extends below. 

It must he one of the rarest species of Rhil;opod. 

* I find that Mr. W. Evans, in his Presidential Addrrbs to the Roy. Phys. Soc., Edin. 
1906 (published lWO), notes I? juravsicn 8s foi~nd by Mr. .I. (ha11 in sphsgnu:n f r o u  t l i t h  

~+ntliind Ilills. 
I, I N K  , JOI‘RN .- ZOO LOG Y, VO I,. X I S 11. 8 
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This is, indeed, the superficial appearance. When, however, the plates are 
examined with great care, it is seen that they are not, in fact, hexagonal. 
They are, in reality, more or lass strongly bent, elliptical plates, with long 
axis lying transversely, and the upper and lower edges forming almost 
straight lines. They are overlapped slightly by the very strongly bent oval 
lateral plates, which cover the inargin of the test. The result is the 
appearance of hoxagons. 

The mouth margins are without covering plates and are very flexible, often 
becoming folded back during nianipulation. 

The test is much broader in proportion t11:tu that of S. Zeiita. 
Size: length 27 p, breadth 20 p. 

AnlPElITREnfA WRIGHTIAh’LiM, i t ? d i e r .  
Archer, in Qunrt. Journ. Micro. SOC. n. 9, in. 1869. 
Pennrd, Fatine rhizopodique ’ &c. p. 539. 

This species occurred in several collections of sphngnuin made in Scotland 
in August and September 1910, e .  9. Stranraer (Wigtownshire), Ben Ledi 
(Perthshirej, geiierally associated with A .  stcnostoina, Niisslin, which seeins 
the coninioner species. Dr. Penard found it abundantly in the Jnra, but 
states that until that time it had never been met with since Archer first 
described i t  from Ireland. It does not, however, appear to be at  all 
unconinion in Scotland. 
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EXPLANATION OF PLATE 9. 

Figs. 1 & 3. Cochliopodiu,ngranulatuln, l’enard. x 300. Fig. 1 showa the animal extended 
and fig. 3 shows it retracted allnost within the test. Fig. 1 a is part of the test in 
optical section (more magnified). 

Fig. 3 shows au individual in surface view 
nnd fig. 1 in optical section. 

Fig. 5 shows an active individual; fig. 0 an 
encysted nuiiual in optical section; fig. 7 is the side view of an empty test in 
outline. Fig. 5 a is the nioutli region of fig. 5, x 820 ; figs. 8 a and 8 b are portions 
of the test of‘ two individuals, x @0. 

Fig. 9 is the side view of an active 
individual; fig. 10 is the semi-side iiem of the same; fig. 11 shows an individual 
(which had been kept for Borne time) contracting from the test; fig. 14 is Emall 
speciuien with open lips (from Lodore) ; fig. 13 is the mouth region of an individual 
with highly vacuolated protoplasm, x 1000. All except fig. 12 from Ecclwall 
(Sheffield). 

Fig. 14 is the brond view and fig. 15 
the narrow view of an active nnimal. Fig. 14 n shows the inner fwe of a ‘‘ niouth 
scale.” Glen App. 

Fig. 17 shows 
the moutli region, x P25, and fig. 18 w. portion of the test, x 826. Near Harrop 
Tarn. 

Figs. 3 k 4. AVebelu biirbnta, Leidy. 

Figs. 5-8. Xebela scotictr, sp. uov. 

x 400. 
Blea Tarn. 

x 580. 

U m  Ledi. 
Fiqs. 9-13. Capellina timida, sp. nor. x G4O. 

Y i p  14-16. Eiylypha bryophila, sp. nov. x 530. 

Figs. 1G-18. Plncocystnjiirnssica, Penard. Fig. 16 is an empty test, x 530. 

Fig. 19. Sphenoderia macrolepis, Leidy. x OYO. Side view of an empty test. Stanrner. 


