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(PLATES 28-30.) 

DURING the past few years 1 have been collecting and examining 
from every poesible situation numerous small plants belonging 
t o  the AlgB, and amongst them I have found Rhizopods and 
Heliozoa in abundance. Most of the interesting forms of these 
groups I carefully sketched, in some instances making detailed 
and extended examinations of them, and I now possess an 
accumulation of notes and drawings, many of which may be 
deserving of notice. 

Some of the observations in this paper relate to the habits 
and structure of certain of the Rbizopods and Heliozoa j others 
are descriptive of peculiar forms of the commoner and more 
abundant 'species; and others again are records of rarer and less- 
known species. I also give descriptions and figures of six 
animals which I believe have not previously been observed, one 
of which I have referred to a new genus (p. 325). 

A point of considerable interest is the presence of a perfora- 
tion at  the apex of the shell of some forms of Dlflugia aczcnainata, 
Ehrenb. The shell thu8 possesses two opeuinga, one at  each 
end, as in the case of those Rhizopods referred to the family 
Amphistominu. 

As the remarkable animals belonging to  the genus ParnPy'rella 
pqseess characters by which they are sharply demarcated froln 
the other Rhizopods, I have placed them in a separate order- 
the Vn rnpyrel lida. 

I have paid little attention to  the spwies of Anzcda, and it, is 
very probable that I have overlooked srveral that are abulldant 
and widely distribui ed. 



FXESHWATER BKIZOI’ODS AND UELIOZOA. 309 

Class RHIZOPODA. 

Order AM(EB(EA. 

Fam. L O B O S A .  

Gen. AMCEBA, Ehrenb. 

1. AMCEBA PROTEUS, Leidy, in Proc. Acad. Nut. Sci. Philad. 
1878, p. 99; Beshw.  Rhiz. N. Amer. 1879, p. 31, t. i. ff. 1-8, 
t. ii. ff. l-l3.-Volvox proteus, Pallas, 1166. Ameba princeps, 
Ehrenb. Abhandl. Akad. Wiss. Berlin, 1831, pp. 25, 79 ; Infus. 
1838, p. 126, t. viii. f. s. 

Generally distributed ; small forms most abundant. Somo 
very large specimens were obtained from amongst Utricdaria 
minor at Cocket XOSP, near Ciggleswick, W. Porkshire. They 
possessed a very large elliptical nucleus, and were mostly gorged 
with Diatoms and Desmids. 

2. AMCEBA VILLOIA, Wallich, in Ann. Mag. Nut. Hist. 1863, 
xi. 1). 281, t. viii. ; p. 366, t. is. ; p. 434, t. x. ff. 5-9.--8. princeps, 
Carter, in  Ann. Mag. Ncif. Hist. 1868, xii. pp. 30,44, t. iii. ff. 1-3. 
Trichamoeba hirta, Pronaontel. 

I n  a back-n ater of theR. ,4ire at “Seven Arches,” near Bingley, 
W. Porkshire, this species was in enormous abundanve. The 
muddy bottom of the shallov water was covered with a thick 
black slime consisting entirely of A. willosa. 

3. AMCEBA VERRUCOSA, Ehrenb. Infus. 1528, p. 126, t. viii. 
f. x i  ; Carfer, in A m .  Mag. N a t .  Hist. 1857, xs. p. 87, t. i. ff. 12, 
13.-A. natam, Perty, 1852. A. quadrilineata, Carfer, 1856. 
Thecamoeba quadripartita, Fronionfel. 

I obtained 
it in quantity amongst mosses n t  over 3000 ft. elevation on 
Snowdon, N. Wales. 

A very abundant and widely distributed species. 

Gen. PELO&CYXA, GrePf. 

4. PELOMYXA PALUSTUIS, Gre& in Archiv fiir ntikr. Anaf.  

Length of animals approximately 600 p. 
Amongst Xphagnwm in very stagnant water in a bog above tlie 

1870, x. pp. 51-72, t. iii.-v. 

lakes at Capel Curig, N. Wales. 
22* 
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5. PELOMYXA VILLOBA, Leidy, Beshw.  Rhiz. N. Amer. 1879, 

Terrington, N. Porkshire, in ditches. Devil’s Jumps, Frens- 

This is 8 smaller animal than P.paZustris, Greeff, and possesses 

p. 73, t. v., t. viii. ff. 31-33.-Amcebe sabulosa, Leidy, 1874. 

ham, Surrey, in bog-pools. 

a terminal villous patch similar to that of AmBba villosa. 

dshurst Bog, New Forest, Hants. 

Gen. DACTYLOSPIIERIUM, Hertwi.9 4 Lesser. 

6. DACTYLOBPHBBIUM RADIOSUM, Blochmann, D i e  mikr. Thier- 
welt des Siisswass., I. Protozoa, Habtburg, 1895, p. 14.-Amoeba 
radiosa, Ehrenb. Abh. Akad. Wiss. Berlin, 1830, p. 80 j Infus. 
1838, p. 128, t. viii. f. xu; ; Carter, in Ann. Mag. Nat. Hist. 
1856, p. 243, t. v. ff. 10-18; Leidy, Xreshw. Rhiz. N. Amer. 
1879, p. 58, t. iv. ff. 1-18. A. brachiata, Dujardin, 1841. A. 
ramosa, Duj., 1841. 

General in pools on heaths, and in bogs and pools in hilly 
districts. 

A peculiar form was very abundant in the pools onEsher 
West-end Common, Surrey, in Feb. 1894. It had a sphericd 
body of 12-19 p in diameter, and five (sometimes six) long, 
attenuated pseudopodia. Length of pseudopodia 25-54 p. I 
could find no trace of this form in the Rame locality in either of 
the two followiug years. (Pl. 28. fig. 5.)  

The usual mountain form of the animal possesses a subspherical 
or ellipsoidal body, 32-50 p in diameter, and from twelve to 
twenty long and exceedingly narrow pseudopodia. Length of 
pseudopodia 25-70 p. 

An extraordinary form was met with from Llyn IdwaI, 
N. Wales. The body was more or less polygonal, 27-34 p in 
diameter, and the pseudopodia were six in number, very slender, 
and of extraordinary length (52-107 p ) .  (Pl. 28. fig. 4.) 

7 .  DACTYLOSPEAWXUN VITREUM, Hertwig 4 Lesser, in Archiv 
fii. mikr. Anat. 1874, x. Suppl. p. 54, t. ii. f. 1. 

Shelf, West Porkshire. Diameter of body 48-54 p j length 
of pseudopodia 2 9 4 8  p. 

All the animals possessed numerous radiating pseudopodia, 
seemingly entirely composed o€ the ectoplasm, the endoplasm 
extending a short way into their expanded bases. The ectoplasm 
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was homogeneous and very refractive. The endoplasm was 
dark-coloured and crowded with small granules; it also con- 
tained a well-marked nucleus aud one contractile vacuole. 

The genus Dactylosphcerizcm appears to be sufficiently well 
marked off from Ameba. The actual body of the animal is not 
strictly amcebiform, but always more or less spherical, sending 
out numbers of long, comparatively thin, attenuated pseudo- 
podia. From what I have seen of these animals, I consider 
that Bactylosphmria exhibit less active movements than Arnmbe. 
Boine of the mountain forms of D. radiosum keep the same 
pseudopodia protruded to a variable extent for hours at a time. 

Fam. R E  T I c u L O  s A. 

Gen. GPMNOPHRYS, Cienk. 

8. GYYNOPHRPS COMETA, Cienkowski, in Archiu f i i r  mikr. 
Anat. 1876, xii. p. 31, f. 25 j Blochmann, Die mikroskop. Thier- 
welt des Xusswass., I. Protozoa, Hamburg, 1895, p. 14, t. i. f. 9. 

Near Brigg, Lincolnshire. (Pl. 28. fig. 3.) From this locality 
several specimens of an animal were obtained which may, per- 
haps, be Cienkowski's Gymnophrys cometa. The body was 
somewhat small, being about 25 p in length and 18 p in breadth, 
and some of them were distinctly constricted in the middle as 
if undergoing division. The pseudopodia varied in number from 
three t o  five at either end of the body, and sometimes reached 
a length of 100 p. They were delicate and hyaline, frequently 
much branched, and occasionally anastomosed with one another. 
The branches arose suddenly at  a considerable angle from the 
main pseudopodial filament and exhibited a very rigid appearance. 
Small granules moved slowly along the pseudopodia, generally 
in groups. 

Contractile vacuoles were entirely absent j this character and 
the peculiar nature of the rigidly-branched pseudopodia easily 
distinguishing it from Biomyxa uagans, Leidy, a Rhizopod with 
which it possesses much affinity. 

No nucleus could be detected in any of the individuals. 
Archer (in Qu. Jour. Micr. Sci. 1877, xvii. p. 349) states 

that Cienkowski's species reminds him of " a portion of the mass 
of a Gromia become isolated and detached by some readily 
conceivable force, having wandered too far from the head- 
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quarters." Curiously enough, the collection in which I observed 
what I take to be the animal described by Cienko\vski contained 
large numbers of a Gromia. 

Order TESTACEA. 
Fam. A R C E L L I N A .  

Gen. COCHLIOPODIUM, Hertwig 4 Lesser. 
9. COCHLIOPODIIJM BILIMBOSUM, Leidy, Preshw. Rhiz. N .  

Amer. 185'9, p. 184, t. xxxii. ff. 1-25.-Am~ba bilimbosa, 
Auerbach, 1856. Cochliopodium pellucidum, Hertwiy 4 Lesser, 
in Archiv fiir mikr. Anat. 1874, x. Suppl. p. 66, t. ii. f. 7. 

I have only obtained 
really good examples of it from five localities, viz. :-near Brigg, 
Lincolnshire ; near Lough Neagh, Ireland ; near Gortahork, 
Co. Donegal, Ireland; Llyn Ogwen, and the lakes a t  Capel 
Curig, N. Wales. 

I find this animal to be somewhat warce. 

Diameter of shell 32-14 p. 

10. COCHLIOPODIUM MINUTUM, sp. n. 
Very minute, with a cup-shaped delicate shell having an 

extremely wide mouth. Body-protoplasm granular ; pseudopodia 
somewhat irregular, usually attenuated at the extremity. 
Nucleus absent. One or  two vacuoles present in some indi- 
viduals, but entirely absent in others. 

(Pl. 28. figs. 6-10.) 

Diameter of shell 12.4-13.5 p. 
Llyn-y-cwm-ffynon, N. Wales. 
This small Cochliopodium  as observed in abundance among 

numerous Desmids in washings of Isoetes. The shell is very 
delicate, with a widely open mouth, a d  is structureless : it is 
also flexible, assuming various unsymmetrical shapes as it accom- 
modates itself to the animal'a movements. Been from above the 
shell is usually circular, but i t  frequently exhibits an irregularly 
undulate margin. 

The pseudopodia are coulrnonly somewhat flattened extensions 
of colourless ectoplasm with distinctly attenuated ends. Some- 
times they are flat, sheet-like expansions of irregular outline, 
which now aud then fuse together, forming a bell-ahaped ring O C  
ectoplasm extending outnards from the edges of the mouth. 
In  all cases they are colourless, byaline projections showing 
no trace of any granulation. The auimals, when active, extend 



FRESHWATEIl RHIZOPODS .INXI TIELIOZOA. 313 

and retract these pseudopodia with considerable rapidity of 
movement. 

The body-protoplasm within the shell is of a much darker hue 
than the pseudopodia, and, with the exception of a few instances 
in which it was homogeneous, exhibits a nuunber of prominent 
granules, No nucleuv was present in any of the individuals, 
bu t  some possessed one or more vacuoles, which, however, were 
neFer observed to puluate. 

C. rninutum is readily distinguished from C. bilimbosuin by its 
minute size, its more delicate shell, and the absence of a nucleus. 
Moreover, it does not possess the punctate, expanded band of 
the  shell in the regiou of the mouth. 

11. COCHLIOPODIUM VESTITUM, Archer, in. Qu. Jour. Micr. 
#ci. 1876, p. 299 ; 1877, p. 334 ; Leidy, 3reshw. Rhiz. N. Anzer. 
1879, p. 188, t. xxxii. ff. 26-28.--dmphizouella vestita, Archer, 
1. c. 1871, xi. pp. 112, 1:$, t. vi. ff.  1-6. Cochliopodium pilosum, 
Hertwig & Lesser, ir, ilrchiv j u r  rnikr. Anat .  1874, x. Suppl. 

Esher West-end Common, Surrey. It occurred in great 
abundance in ditches and ponds amoug various Algae : June- 
Bug. 1894-5. Diameter without spines 25-45 p ;  length of' 
spines 3.7-5 p. The majority of the individuals were colourless, 
but a few possessed chlorophyll granules. 

Sheep's Green, Cambridge, July 1898, somewhat scarce. 
None of the individuals possessed any colouring-mat ter. 

I am inclined t o  agree with Schulze (in Archiv fur mikr. 
Anat. xi. p. 337) that the chlorophyll granules frequently found 
in individuals of' this Bhizopod have been originally taken into 
the body-protoplasm as food. 

p. 78. 

12. COCHLIOPODIUM LUNGISPINUM, 8pg. n. (PI, 28. fig. 1.) 
Shell very thin and delicate, subspherical, with a broadiy open, 

somewhat prominent mouth ; exterior of shell covered with very 
long, extremely delicate, hair-like, radiating spines. Body- 
protoplasm granular, and M ith many highly-refractive globules. 
Nucleus large and round, hituated towards the fundus. With 
one (or sometimes more) contractile vacuoles. Pseudopodia lew 
broad and expansive, granular in the central part but hyaline 
and indistiuct towards the edges. 
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Diameter of  shell 42 p ; diameter of mouth of shell 34 p ;  
length of spines 23-29 p. 

Wicken Fen, Cambridgeshire : July 1899, amongst Chara 
hispida. 

The thin shell and the extremely long, delicate spines readily 
distinguish this species from C. vestiturn, Archer. The spines 
are also more numerous than in the latter species, and the mouth 
of the shell is comparatively broader than in any specimen of 
C. vestitzlm I have seen. The pseudopodia are also thicker and 
more expansive, and the refractive globules from the body of 
the animal often pass into them. No green colouring-matter 
was obtained in any of the examples. 

Gem AROELLA, Ehrenb. 

13. ABCELLA VULQAEIS, Ehrenb. Abhand. Akad.  Wiss. Ber7in, 
1830, pp. 40, 53, etc. t. i. f. vi ; In&. 1838, p. 133, t. ix. f. v ; 
Carter, in Ann. Zag. Nat .  Hist. xviii. 1856, p. 128, t. vii. f. 79 ; 
1864, xiii. p. 30, t. ii. f. 14.-A. hemispharica, Perty ,  1852. 
Arcellina vulgaris, Carter, 1866. 

Generally distributed throughout the British Islands. 
Qar. a I B B o s A . - ~ r c e ~ ~ a  vulgaris, Leidy, Freshw. Rhiz. N. 

Amer. 1879, t. xxvi. ff. 23-24-Arcella gibbosa, Penard, in M8m. 
SOC. de Phys. et d'Hist. Nat. de Genthe, 1890, tome xxxi. no. 2, 
p. 155, t. v. ff. 96-99, t. vi. f. 1. 

The convex surface of the shell faceted, the facets being 
circular depressions which fade away towards the edges of the 
shell. Shell dark brown in colour, sometimes, nearly black. 

I n  poo18, Llangelynin, near 
Conway, PJ. Wales. Bog about tFo miles south of Clapham, 
W. Porkshire. 

From the last-named locality the specimens were very large, 
exceeding in dimensions any forms of the species I have yet 
come across. The diameter of the shell was in some cases as 
much as 240 p. 

In bogs, New Forest, Hanta. 

14. ARCELLA D I S C O I D E S ,  Ehrenb. Monatsb. Akad. Wiss. Berl in ,  
1843, p. 139; Leidy,  Xreshw. Rhiz .  N. Amer. 1879, p. 173, 
t. xxviii. ff. 14-38. 

At 
2200 f't. on Glyder Fach, N. Wales. 

Widely distributed, but not so abundant as A. vulgaris. 



FRESHWATER RIIIZOPODS AND EELIOZOA. 315 

15. ARCELLA MITRATA, Leidy,  in Proc. Acad.  N a t .  8ci .  Philad. 
1876, p. 56;  Preshw. Rliiz. N. Amer. 1879, p. 175, t. xxix. 

A rare species which I have ouly obtained in abundance from 
the two following localities :-Coclret Moss, near Gigglcsbick, 
W. Porkshire, amongst Sphagnum and Utricularia nzinor. 
Moel Siabod, N. Wales, iu Spkagnunz-pools. 

Height of shell 100-145 p ; diameter of' shell 100-152 p. 
The mouth of the shell of this Rhizopod is inturned into the 

cavity of the shell, forming a short, broad, tube-like mouth. 
Leidy figures the pseudopodia as arising from the body-proto- 
plasm at the inner end of this tube ; but in all the living forms 
observed, a ventral column of protoplasm passed from the body- 
protoplasm into thie tube, completely filling it up to the outer 
end. The pseudopodia then arose from the extreme veritral 
surface of this mass of protoplasm in the tube. 

16. ARCELLA ARTOCREA, Leidy, in Proc. Acad. N a t .  Sci. 
Philad. 1876, p. 57;  3resAw. Rhiz. N. Anzer. 1879, p. 178, 
t. xxx. f. 1-9. 

Bog above the lakes at  Capel Curig, N. Wales. 
Very large forms :--Yl,zmetcr of shell (inclusive of rim) about 

300 p ; diameter of mouth 78 p j height of shell about 110 ,u. 
Leidy gives 176 p as his greatest breadth. (PI. 28. fig. 2.)  

Churchill, Go. Donegal, Ireland: 
Diameter of shell about 85 p. 
I uas unable to find any living specimen8, all the shells being 

The body of the  shell was faceted, as in many of the 
I t  is apparently a very rare 

empty. 
more angular forms of A. vulgaris. 
species, as I have never met with it from any other localities. 

Gen. CENTROPYXIS, Stein. 

1'7. CEhTao~rx~a ACULhxrb,  Steim, si'itz. bohnz. Akacl. WLSS. 
1857 j Leidy, &eshw. &hw. N. Amer. lb79, 1). 180, t. xxxi. 
ff. 1-32, t. xxxii. ff. 29-Y7.--ilrcella aculeata, XhLrenb. Abhaiui. 
Akatl. Wiss .  Berlin, 1530, p. 40 ; iY41, ,p. 368, t. iii. f. 5 .  
Echinvpyxis aculcata, Clap. 4 Lachm. htudes Infus. 1859, 
1). 447; Carter, in Ann. Mag. Nat. H i s t .  xiii. 1864, p. 29, t. i. f. S. 

This lthizopod is very abuudant and widely dktributed, and 
the shell exhibits more variation than that of any other testa- 
ceoas form. Some exceptionally large individuals were met with 
from near Athry Lough, W. Ireland, with a diameter of 450 p 
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without the spines. It was observed in many varied localities 
up to 3000 ft. on Snowdon, K. Wales, and 3000 ft. ia Scotland. 

Although this animal was firat described by Ehrenberg as a 
species of Arcella, and ia yet regarded as such by some authors, I 
think there can be no doubt that it beus  a closer resemblance to 
Dzflugia condric fa than to any other testaceous Rhizopod. 
Leidy poiuts this out most clearly, and gives illustrations of 
numerous intermediate forms, and Blochmann also comments 
upon it. 

From near Knaresborough -and from near Qiggleexick, W. 
Porkshire, a large number of amall examples were seen with the 
shells composed of sand-grains. The shells were very much 
oblique, and possessed three smooth, chitinous spines at the 
fundus, each spine beirg sharply apiculate. Diameter of shell 
63 p ; length of spines 25 p. 

A peculiar form was met with from Widdale Beck, N. York- 
shire, with fourteen spines arranged in an arc, those a t  the 
f undus being very short, and those towards the mouth very long. 
Diameter of shell without spines-190 p. 

Some striking forms were observed from l'errington, N. York- 
shire. The shells were thin, chitinous, and almost transparent. 
Uiameter of shell 120 p. Three short, thick spinea were present, 
each spine being perforated a t  the apex. Thus, in addition to 
the mouth of the shell, there Kere three open, tubular passages 
placing the interior of the shell in communication with external 
surroundings. Owing to  the thinness and transparency of the 
shells, I was enabled to carefully examine the structure of' 
the chitinous membrane of which they were composed. Leidp 
remarks (loc. cit .  p. 183) that " while spineless specimens of 
Centropyxis, composed of chitinoid membrane, approximate to 
Arcella in  character, 1 never could satisfy myself that the shell 
of' the former exhibited the cancellated structure of the latter. 
I n  some chitinous shells of Centropyxis I have observed a 
punctated appearance of some uniformity, but it did not display 
the clear cancellated arrangement so characteristic of the shell 
of Arcella." 

The chitinous membrane composing the shells of the Terring- 
ton forms was of a pale yellow colour and minutely scrobiculate, 
The scrobiculations were irregularly disposed, being scattered 
more or less in groups, and between them were numerous much 
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smaller punctulations. The structure of the shell-membrane of 
the particular forms described was thus of a sonlewhat digertnt 
nature from the cancellated structure exhibited by the shells of 
Arcella. (Cfr. P1. 29. figs. 15, 16.) 

Var. ECORNIB, Lezdy,  1. c. p. 180, t. XXX. ff. 20-34, i. xxxi. ff. 33, 
34.-Arcella erornis, Elrenb. Abhand. Akad. Wiss. Berlin, 1841, 
p. 368, t. i. f. 9, t. iii. f. 46. Centropyxis hvigata,  Penard, in 
MQin. SOC. P h p .  et d'l-Iist. Nat. Genhve, tom. xxxi. no. 2, 1890, 

Obtained it very 
abundiintly on damp moss ou limestone rocks, Ingleton, PIT, York- 
shire. 

p. 151. t. V. ff. 42-44, 49-55. 
Not so abundant as the typical spined form. 

Also from near Bowness, Westmoreland. 

Gm. DIFFLUUIA, Leclerc. 
18. DIFFLUGIA CONSTRICTA, Leidy ,  Ereshw. Rhiz. N. Amer. 

1879, p. 120, t. xviii.-Arct*ll>t coustricta, Ehrenb. Abhand. A k a d .  
Wiss .  Berl in ,  1841, p. 410, t. iv. f. 35, t. v. f. 1. Difflugia 
marsupiformis, Wall ich,  in Ann. Zag. N u t .  Hist. xiii. 18G4, 
pp. 241, 244, t. xvi. fi; 3-5. D. platystoma, Penard,  in Mim. 
S'oc. Phys. et d 'His t .  Nat. Genbae, tom. xxxi.no. 2, 1890, p. 143, 
t. iv. ff. 35-37. 

A very abundant species wliich exhibits much variation, many 
of the forms being practically indistiuguishable from Centropyxis 
acirleata var. ecornis. The highest elevation a t  which 1 obtained 
it was 3000 ft.  on Snowdon, N. Wales. 

19. DIFFLUGIA PYRIFOBMIS, Perty ,  1848 j Kennt .  kleinst. 
Lebensf. 1852, p. 187, t. is. f. 9 ; Leidy,  Ereshw. Rhix. N. A?ner. 
1879, t. x., xi., xii. ff. 1-18, etc.-D. compressa, Carter, in Ann. 
Mag. N a t .  H i s t .  xiii. 1864, p. 22, t. i. ff. 5, 6. D. entochloris, 
Leidy,  in Proc. Acad. &at. Xci. Philad. 1874, p. 79; 1875, p. 307. 
D. saxicola, Penard,  in MF'rn. Soc. Phys. et d 'His i .  ATat. Qenbve, 
tom. xxxi. no. 2, 1890, p. 138, t. iii. ff. 50-53. D. arellana, 
Penard, 1. c.  p. 144, t. iv. ff. 38-40. D. fallax, P e n a d ,  1. c. t. iv.  
ff. 41-51. D. 
bacillifera, Penard, et  var. inflata, Penard, 1. c. p.46, t. iv. ff.61-71. 
D. lanceolata, Penard,  1. c. p. 145, t. iv. ff. 59, 60. 

The most widely distributed species of the geilus, especially in 
quiet waters. It is subject to very great Fariation, not only in 
outward form, but also in the nature of the materials coniposiilg 

D. luuida, Penard, 1. c. p. 145, t. iv. ff. 52-58. 
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the shell. Only once have I obtained it from wet rocks, and 
that was at an elevation of 3000 ft. on Snowdon, N. Wales. 

The three following are the most noteworthy forms I have met 
with :- 

From a bog near Widdale Beck, pu’. Porkshire, numerous 
large specimens were noticed with thin chitinoid shells with which 
were incorporated very large Diatoms (NavicuZa viridis and 
N .  major). Precisely similar forms were noticed in which the 
shells consisted almost entirely of Diatoms (Vanheurckia Thorn- 
boides and Navicula dieergens) from near Clapham, W. Porkshire, 
and from Mickle Fell, N. Porkshire. 

From Lough Shannacloontippen and Ballynahinch, W. Ireland, 
numbers of minute forms of this Rhizopod were observed. The 
shell was chitinoid, of a pale yellow colour, and a few aand- 
grains were attached irregularly at the fundus. The same form 
was noticed from Cape1 Curig, N. Wales, except that the 
chitinous shell was colourless. Length of shell 29-30 p ; breadth 
18-24 p. 

From Llyn Idwal, N. Wales, the forms possessed long slender 
necks, and the shell was composed of exceptionally large sand- 
grains. The same form was aleo obtained from Cockett MOSS, 
near Qiggleswick, W. Porkshire. Length of shell about 250 p ; 
breadth 46 p. 

Var. VAS, Le idy ,  Freshw. lihiz. N. Amer. 18’79, p. 99, t. xii. 
ff. 2-9.-D. vas, Leidy, in Proc. Acad. Nat. Sci. Philad. 18’74, 
p. 155; 1875, p. 307. 

Not uncommon, but rarely so abundant as more typical forms 
of D. pyrzjcormis. The peculiar neck of this variety is very 
characteristic. 

The largest forms seen were from the New Forest, Hants. 
Length of shell 470 p ; breadth 380 p ; breadth of neck 100 p. 

Some peculiar forms were seen from Llyn Idwal, N. Wales, in 
which the sand-grains composing the neck were quite transparent 
and colourless, whereas those composing the body of the shell 
were yellow and opaque. 

(Pl. 28. figs. 13,14.) 

Length 460 p ; breadth 300 p.  

20. DIFBLUQIA URCEOLATA, Carter, in Ann. Zag. Nut. Hist. 
xiii. 1864, pp. 27, 37, t. i. f. 7 ;  Le idy ,  2. c. p. 106, t. xiv.- 
D. lageniformia, WaZZicA, ilz Ann. N a g .  Nat. Hist. xiii. 1864, 
p. 240, t. xiv. 8. 15, 16. 
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A rare species, which I have only obtained copiously from 
Bowness, Westmoreland. 

21. DIFFLUQIA ACUMINATA, Ehrenb. Ifus. 1838, p. 131, t. ix. 

An abundant and widely distributed species, which I have 
f. 3; Leidy, 1. c. p. 109, t. xiii.-D. bacillariarum, Perty. 

observed up to 2200 ft. on Qlyder Fach, N. Wales. 

Tar. AMPHOEA.-D. amphora, Penard, in M6m. SOC. Phys. et 
d'Hist. Nat.GenBve, tom. xxxi. no. 2, 1890, p. 139, t. iii. ff. 55-65. 
Not D. amphora, Leidy (which is a variety of D. wrceolata). 

Differs from typical D. acuminata in the upper portion of the 
shell being acutely conical but not acuminate. 

This variety frequently possesses a shell consisting of a thin 
eltitinous membrane incorporated with Diatoms. Cfp. Leidy, 
1. c. t. xiii. ff. 23-26. Such forms were very abundant from 
Cocket Moss, near Giggleswick, W. Porkshire, and in all cases 
the Diatom was Panheurckia rhomboides var. sazonica. 

Tar. ELEOANFL-D. eleqans, Penard, 1. G. p. 140, t. iv. ff. 4-11. 
A small variety with the acuminate apex of the shell tube-like 

Length of shell 94-loop; breadth of shell 
(Pl. 28. figs. 11-12.) 

Wicken Fen, Cambridgeshire. Llyn-y-cwm-ffynon, N. Wales. 
The shells of this variety are generally chitinous, paie yellow 

or brown in colour, and they may or may not be encrusted with 
a variable amount of sand-grains. The body of the animal is 
quite normal, and is supported towards the apex of the shell by 
the usual, protoplasmic, stay-like projections. The actual apex 
of the shell is drawn out into a long tube, which is frequently 
bent a t  a considerable angle to one side, and the end of this tube 
is open. I have never observed any exudation of protoplasm 
into this tube, the body of the animal being somewhat removed 
f r o m  its base. As the shell possesses two openings, one at  each 
end, it is quite comparable to shells like Ditrenza and Antphitrenza, 
which are placed in the fanlily Amphistomina, although in 
the Diflugia only one aperture is utilized for the protrusiou of 
pseudopodia. 

Occasionally a few Diatoms are incorporated into the shell, 
and one instance was noticed in which a number of living Diatoms 
were attached to it. 

end perforated. 
52-58 p j breadth of' mouth 27-31 p. 
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22. DIFFLUGIA CORONA, Wallich, in Ann. Nag, Ifat. Hisf. 
1864, xiii. t. xv. ff. 19, 20; Leidy, Freshw. Rhiz. N. Amer. 1870, 
p. 117, t. xvii. 

A rare species which I have only observed from Llyn Llydaw, 
Snowdon, and in pools, Y Foe1 Eras, N. Wales. In  all the 
specimens observed the spines were very robufit. Length of 
shell 150-160 p ; breadth (including spines) 165-182 p j breadth 
of mouth 75 p. 

23. DIFFLUQIA QLOBULOSA, Dujardin, in Ann. Sci. f lat .  183'7, 
viii. p. 311, t. ix. f. 1 a, b ;  LeicZy, 1. c.  p. 96, t. xv. ff. 25-31; 
t. xvi. ff. 1-24. D. globularis, Wallich, in Ann. Mag. Naf. Hist. 
xiii. 1864, p. 241, t. xvi. ff. 1, 2, 17, 27. D. acropodia, Hertwig 
4 Lesser, in Archiv fur mikr. Anat. 1874, x. Suppl. p. 107, 
t. ii. f. 6. 

A general and widely distributed speciee, exhibiting con- 
Riderable variation in size and f o r m .  I have obtained it a t  
2700 ft. on Glyder Fawr, and a t  3000 ft. on Snowdon, N. 
Wales. 

The smallest forms observed were from Roundhay Park, 
W. Porkshire. The she118 were straw-coloured and slightly 
asperdate; diam. 135-17p; diam. of mouth 5 . 7 ~ .  (Pl. 29. 
figs. 17,18.) 

Another small form, which was abundant from Lough Guitane 
and Tore Mt., S. W. Ireland, possessed a yellow, chitinous shell 
with an exceptionally wide mouth. Diam. 38 p ; diam. of mouth 

Two specimens were observed coqjugating from Cocket Moss, 
near Giggleswick, W. Porkshire. From this locality the animals 
possessed a perfectly globose, colourless chitinous shell, attached 
to which were a few sand-grains and numerous large Diatoms. 
The mouth was relatively very small. Diam. 190 p ; diam. of 
mouth 52 p. 

29-33 )L. 

24. DIFFLUQrA LOBOSTOHA, Leidy, in PrOC. Acad. Nat. 8 c i .  
Philad. 1871, p. i 9 ;  1877, p. 307; li'reshzu. Rhiz. N. Amer. 
1879, p. 112, t. xv. ff. 1-24, t. xvi. ff. 25-29.--2). crenulata, 
Leidy, 1874. 

Somewhat scarce. 
Form with a three-lobed mouth observed from Carltoti Baulr, 

Diameter of shell 49-285 p. 

N. Porkshire ; Llyn CM lyd and Capel Curig, N. Wales. 
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Form with a five-lobed mouth obeerved from near Sedbergh, 
These specimen8 were very much larger than W. Porkshire. 

any previorisly recorded. 

Geu. LECQUEEEUSIA, Schlumberger. 

25. LECQUEREUSIA SPIRALIS, Blochmnnn, D i e  mikr.  Thierwelt 
des Xiisstcuss., I. Protogoa, Hamburg, 1895, p. l?.-Difflugia 
epiralis, Ehrenb. 1840 j Abhand. ALad.  Wiss. Berl in ,  1871, 
p. 274, t. iii. ff. 25-27 ; Pritch. In fus .  1561, p. 553. Lecque- 
reuniajurassica, Scchlumb. in Ann.  Sci. N a f .  1845, p. 255. Difflugia 
Helix, Cohn, in 2eeitschr.J: wissensch. Zool. 1853, p. 261. 

The amount of coiling 
of the shell and the nature of the materials composing it vary 
considerably. The forms possessing a shell composed entirely of 
sand-grains are somewhat rare. 

Generally distributed and abundant. 

Gen. NEBELA, Leidy.  

26. NEBELA COLLARIS, Leidy,  Treshw. Rkiz.  N. Amer. 1879, 
p. 145, t. xxii.; t. xxiii. ff. 1-7; t. xxiv. E. 11, 12.-Difflugia 
collaris, Ehrenb. ilfonntsb. A k a d .  Wiss. Bedin,  1848, p. 218. 
D. peltigeracea, Carter, ia Ann. 3fccg. Nut.  Hist. xiii. 1864, 
t. i. t. 12. D. symmetrica, Wall ich ,  in A n n .  N a g .  Nat. B i s t .  
xiii. 1864, t. xvi. ff. 27-33. Nebela rnilitaris, Penard, in X L m .  
sbc. Phys. et  d'Hist. X a t .  Gengve, tom. xxxi. no. 2, 1890, p. 164, 
t. rii. ff. 16-22. 

Up to 
2000 ft. on Glyder Facb, and 2700 f't. on Glyder Fawr, 
N. Wales. 

Widely distributed, espcially iu S'dmqnum-bogs. 

I n  Sphaynunr-pools, Orkney Is. 

Var. LAOER1FORMTS.-N. kngeniformis, Penard, 1. c. p. 158, 
t. vi. ff. 50-61. N. anzbigucc, Cash, in Trans. Manchester Micr. 
Soc. 1891, p. 50, t. ii. f .  17. 

This variety is distinguished by its more elegant outline and 
prominent neck. I n  habit, structure of shell, etc. it is precisely 
similar to typical N. collaris. Length of shell 115-123 p ; breadth 
of shell 63-70 p ; breadth of mouth 25-27 p. 

A less frequent form than the type, and one which I have only 
obtained in quantity from pools on Pengghent, W. Porkshire, 
and from Cape1 Curig, N. Wales. 
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27. NEBELA FLABELLULUM, Leidy, in PPOOC. Acad. Nat. S&. 
Philad. 1876, p. 118, ff. 6, 7 ;  1877, p. 264; l%whw. Rhiz. N. 
Amer. 1879, p. 152, t. xxiii. ff. 8-19. 

Not so abundant as the preceding species; often found amongst 
mosses on dripping rocks. Up to 2’700 ft. on Glyder Fawr 
N. Wales. 

28. NEBELA DENTISTOMA, Penard, in M h .  SOC. Phys. et 
d’Hist. Nat. GenGve, tom. sxxi. no. 2,  1890, p. 162, t. vi. ff. 98- 
100; t. vii. ff. 1-5.-N. crenulata, Cash, in Trans. Nanchester 
Micr. SOC. 1891, p. 50, t. ii. f .  18. 

Length of shell 108-113 p ; max. breadth of shell 82-88 p ; 
breadth of mouth 36-38 p ; thickness 42 p. 

Amongst Philontis fonfana in springs at 2700 ft. on G-lyder 
Fawr, N. Wales. 

This species, which is either rare or overlooked, is completely 
different in outward form from N. collaris, the only species with 
which it could be confounded. Except for the mouth, it is a 
perfect oval in shape, and that orifice appears as a chord cutting 
off the narrower end. There is not even the faintest suspicion 
of a neck, and the mouth is considerably wider than in any form 
of N. collaris. The specific name refers to the nature of the 
mouth, and therein lies the character which a t  once distinguishes 
N. deatistorna from N. collaria. The mouth of the shell of the 
former species always presents a crenulate appearance, owing to 
the irregular disposition of the small plates composing the shell, 
whereas the mouth of the latter species is perfectly smooth and 
sometimes slightly thickened. The ratio of the breadth of the 
mouth to the breadth of the shell i n  I?. dentistoma averagee 
1 : 2.3, whereas in N.  collaris it averages 1 : 2%. 

29. NEBELA CARINATA, Leidy, ir, Proc. Acad. Nat. Xci. Philad. 
1876, p. 118, ff. 10, 11; flreshw. Rhiz .  N. Amer. 1879, p. 154, 
t. xxiv. ff. l-lO.-Difflugia carinata, Archer, 1866; in Qu. 
Jour. Micr. Sci. 1869, ix. t. xx. f .  12. 

It 
is usually found amongst Sphagnum. I obtained numerous 
examples from some deep Bphagnum-pools at 2200 ft. on Glyder 
Fa&, N. Wales. 

Although widely distributed this species is not abundant. 
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30. N E ~ E I A  RIPPOCREPIS, Lei@, Rhiz. N .  h e r .  lS79,p. 15% 

Length of shell 183 p j b r e d t h  133 p ; breadth of mouth 29 p. 
Amongst wet Sphagnum below the outlet of Llyn Idwal, 

N. Wales. 
Only one specimen of this rare species was observed, and i t  

was a n  old, empty shell. The digitate processes of the carina 
which pass down into the cavity of the shell are unique and 
unmistaltable. I t  has only previously been found in New 
Jersey. 

Blochmann suggests that it is the same species :IS 3. bigibbosn, 
Penard, but on careful comparison the  two shells are seen to be 
of quite a different nature, N. bigibbosa being entirely devoid of 
a keel. A species which may, however, ultimately prove t o  be 
N. hippocrepis is N. galeata, Penard, but Penard's figures are 
too indistinct for one to  form m y  definite opinion. 

31. NEBELA BARBATA, Leidy,  in Proc. Acad. Nut. 8 e i .  Philad 
187G, p. 119, f. 8 ;  Preshw. Rhis. N.  Amer. 1879, p. 159, t. sxiv. 

A number of minute 
Length 198 p ; breadth 

t. xsv. ff. 9-14. 

ff. 14-17. 
Llyn Llydaw, Snowdon, N. Wales. 

sand-grains Fere attached to the shell. 
5 O p  ; length of spines about 15p. 

Gen. HELEOP~R.~,  Leidy.  
32. HELEOPERA PICTI, Leidy, Freslm. Rhiz. N. Amer. 1879, 

p. 162,L. xuxi. ff. 1-11.-Difflugia. spbagni, Leidy, 1874. Nebelo 
sphagni, Leidy, 187ti. 

Not uncommon in XphngnunL-pools and bogs. Frequently 
met with in the encj &'d condition. 

83. HBLEOPERA PETIlICOLh, Leidy, 1. c.  p. 165, t. xxvi. E. 12-20. 
A much scarcer specie> t h  H. picta. Bog near Widdale 

Bcck, N. Porkshire. Hawlrahcnd, Laucashire. Cap 1 Cung,  
N. Wales. Near Glenties, Co. Donegal, Ircland. Orlrney Is. 

Gen. QCTAI)IIULA, F. 8. Xchulze. 

34. QUADRULA SIMJIF.lIIICA, p. 2. Xchiclze, in Archiu f i i r  
v i k r .  Anat. 1875, p. 329, t. xviii. ff. 1-6; Amher,  in Qzs. 
Jorw. Micr. Sci. 1877, p. 122.-Difflu:ia symmetrica, Wallic71, 
in Ann. Nag. f lat .  Hist.  xiii. 1864, p. 245. D. assulB.ta, Ehregib 
1871. 

LINN. J0URN.-ZOOLOGY, VOL. XXVIII.  23 
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Widely distributed, but rarely abundant. Not uncominon 
amongst Sphagnum in peaty POOIS and bogs; also amongst 
mosses on wet rocks. 

I have noticed a small form of this animal in which the oral 
end of the shell is produced into a neck of considerable length. 
The chitinous plates composing the shell are also polygonal in 
form and more numerous. Length of shell 63-68 p j breadth of 
shell 28-33p ; breadth of neck 10-14p. Bowness, Weshcjreland, 
and Moel Siabod, N. Wales. 

35. QUADRULA IRREGULARIS, Archer,  i n  Qu. Jour. H i c r .  Xci. 
xvii. 1877, p. 113.--&. monensis, Cash, in Trans. Manchester 
Z i c r .  Xoc. 1891, p. 50, t. ii. ff. 14-16. 

Among mosses in a mountain-stream, Penyghent, W. Porkshire. 
Length of shell 35 p ;  breadth of shell 36 p ; breadth of mouth 
13 p j thickness 23 p. (PI. 29. figs. 19, 20.) 

Not more thau two or three specimens of this interesting 
species were observed, but the shell is 80 characteristic and 
its aspect so different from that of Q. symmetrica, that it is 
impossible to confuse them. The plates cornposing the shell (or 
test) wero comparatively regular in outline and arrangement, 
being approximately square and more or less arranged in oblique 
series. It agrees very well with Archer’s description in being 
“smaller than Q. syrnmetrica, quite without any neck, the ‘mouth’ 
being where a small chord seems, as it were, cut off the globular, 
or perhaps somewhat compressed test, nor are there ariy ‘ lips ’ 
nor even any evident thickened margin.” Archer states that the 
plates composing the test are arranged in longitudinal rows, bu t  
in the few specimens observed tbe rows of plates were slightly 
oblique, He  also says : “ mouth subcircular in outline,” whereas 
the mouth of the Yorkshire specimens was almost narrowly 
elliptical. This fact is immaterial, however, if the usual allow- 
ance be made for the variation which is so ntriking a feature of 
the test aceous Rhizopods. The specimens observed were un- 
doubtedly identical with Q. monensis, and, moreover, they aleo 
agreed with Cash’s description in possessing an elliptical mouth 
and obliquely disposed plates. But as I am firmly convinced 
that Q. rnonensis is the same species of Rhizopod as that  named 
Q. irregularis by Archer nineteen gears previously, the latter 
name takes precedence. 
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Gen. HYALOSPHENIA, Stein. 

36. HYALOSPHENIA CUNEATA, Stein, Xitzungsb. bohnt. Akad 
Wiss. 1857; Leidy, B e s h w .  Rhiz. N. Amar. 1879, p. 129, t. xx. 
8. l-lO.-H. lata, Schube, in Archivfiir mikr. Anat. 1875, xi. 
p. %35, t. xviii. ff. 15-18 ; Archer, in Qu. Jour. Xicr. Sci. 1877, 
1’. 110. 

Cocket Moss, near Giggleswick, W. Yorkshire. Large speci- 
mens w i t h  a relatively broad mouth to the shell. Length of 
shell 75 p ; breadth of shell 60 p ; breadth of mouth 31 / I .  

River Ballanderry near its entrance into Lougb Neagh, Ireland. 
Small specimens \zit11 a faint indication of a neck to the shell, 
the mouth of which is relatively small. Numbers of specimens 
vere examined i n  a very active state, and each possessed two 
contractile vacuoles. The nucleus iu these Irish specimens was 
comparatively small. Length of shell 56-62 p : breadth 40-44 p ; 
breadth of mouth 13-14 p ; thiclrness 16 p. (Pl. 29. figs. 21,22.) 

87. H Y A L O S P H E N I A  ELEGANS, Leidy, Frdshw. Rhiz. N. Amer. 
1879, p. 140, 6. xx. ff. 19-29.-Difflugia (Catharia) elegans, 
Leidy,  in. Proc. Acad. Nut. Sci. Phibd. 1874, p. 156. 

This species I have only observed among Sphagnum at Cocket 
Moss, near Giggleswick, W. Yorkshire. 

LEPTOCELAMYS, gen. n. 
Shell ovoid, slightly oblique, coiisisting of a thin, transparent, 

structureless, cliitinoid membrane ; narrower or ventral end of 
shell slightly produced and minutely expanded, terminating in a 
mouth which is often placed a little obliquely ; vertical view of 
shell circular ; mouth circular. Protoplasmic body completely 
filling the shell ; nucleus very large and situated dorsally. With 
a single, short pseudopodium, broadly expanded and sometimes 
cordate. Vacuoles entirely absent. 

38. LEPTOCHLAMYS ANPULLACEA, sp. uuica. (Pl. 29. figs. 23- 
26.) 

Small ; body composed of finely granular protoplasm, con- 
taining a large punctate nucleus at  the pole away from the 
mouth ; both green and brown food-particles present in the 
body-protoplasm. With a single pseudopodium (sometimes 
a fiiint iiiiiication of two), w c l l  differentiated into a lobe of dull 

23s 
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grey endoplasm enveloped in a larger mass of clear transpal-ent 
ectoplasm. 

Length of shell 48-55 p ; diameter of' shell 36-4Op ; diameter 
of mouth 15-17 p. 

This interesting Rhizopod was abundant among various Alge 
and Isoktes,  in the shallow water at tlbe margin3 of Llyn-y-cwin- 
ffyuon, Glyder Fanr,  N. Wales. 

The structureless shell a t  first reminds one of' Hyalosphenia, 
but, apart from the entirely different nature of the animal, the 
shell is a t  o i m  distinguished froin shells of that  genus by ita 
circular cross-section and circular mouth. It is a thin, trans- 
parent, chitinoid shell, generally somewhat obliqnely ovoidal 
(or ellipaoidal), and possesses a slightly expanded, minutely bell- 
shaped mouth at the narrower or veiitral pole. The sliell is 
quite firm and rigid, and the body-protoplasm of the animal 
completely fills it, fitting closely to  the inner surface. 

The nucleus, which, as compared with that of other lobose 
Rhizopods, is exceedingly large, is situated towards the extreme 
dorsal pole of the shell, and exhibits a finely punctate appearance. 
The body-protoplasm i q  of a dull grey colour, and is filled with 
gran ulrs of variable magnitude, more especially in the region 
immediately ventral to  the  nucleus Various food-particles in 
different stages of digebtion are noticeable in almost every 
individual, the animals feeding largely ou unice!lular Palinellaceae. 
The method of feediug is quitc normal. 

One of the most remarltable features of Leptocllnmys is the 
extraortlinnry pseudopodium. O n  the protrusion of thr pseudo- 
podium the animal first exudes from the mouth of the shell n 
inoi'e or less globular mass of evtoplasm, wliich is transparent 
:ind \cry t i )  aline in appearance. This is followed by an cAuda- 
lion of slightly darlLer-coloured, hotno:cneou* r-ndoplasm. The 
pseudopodium is quite a large mass, e \ e r  chinqing its shape, 
but iiever at any riiiie becouiiitg divided into two paeudopodia. 
At  most, i t  becomes retuse at the broad, distal erid, ail0 : i t  

dl times there is a ~ ~ e l l - ~ a r l c e d  sepamtion into ectoplasm and 
endoplasm. 

No mruoles koiitraetile or otherwise) we e observed in any of 
the animals, and so far as I could ascertain they \+ere a b s e ~ ~ t .  

The genus is undoubtedly nearest to  CryptodijYugia, Penard 
(in M h .  SOC. Pliys. et d'Hiit. Kat. Genkve, tom. xxxi. no. 2, 
1890, p. 168, t vii. ff. 95-107), but ia readily didtinpished by 
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the different mouth of the shell, and the nature of the animal 
and its pseudopodia. 

Fain. E u G L Y P H  I h- a. 

Gen. EUGLPPIIA, Dujardin. 

89. EUGLYPHA ALVEOLATA, Dujarclin, Infusoires; 1841, p. 252, 
t. ii. ff. 9, 10; Hertwig 4 Lesser,  in ATcJLZ'L' Jitr mikr. Amt.  
1874, s. Suppl. 11. 124, t. iii. f.  5 ; Leidy, I h s l L z u .  Rliiz. 1V. Anzer. 
1879, p. 207, t. n x v .  ff .  1-18.-Difflugia areolata, Ehreizb. L). 

acanthophora, Elirenb. huglypha tuberculata, Bqj. E. Izvis, 
P e r t y .  E. minima, Per ty .  

Very variable in 
the f o r m  of the shell and in the plates composing it. The young 
forms were described by Pcrty its E. lmuis and E. minima. 

Some very large forms mcre iioticed from Puttenham Common, 
Surrey j there were four strong spines in  the dorsal region of the 
shell. 

It was obtained abundantly at 2700 f i .  011 Glgder Fawr, 
N. Wales. 

Generally distributed and often abundant. 

Length of shell 154p ; breadth SO p. 

40. EU~LYPEA CILIATA, Leidy, PresJLw. Rl~iz. N .  Amer.  1879, 
p. 214, t. xxxv. ff. 19, 20; t. xxxvi.; t. sxxvii. ff .  30, 31.-Dif- 
flugia ciliata, Ehrenb. Monatsb. Akrttl. W i s s .  Berl in ,  IS45, p. 379. 
Euglypha cumpressa, Curter, in A m .  iUu.7. &-at. ZIAL. 1 564, xiii. 
1). 32, t. i. f .  13; SelLulxe, i i z  ilreliiv fur mihr. Amt. 1875, xi. 

Generally distributccl, hit ~ i o t  so abuuciant as tlic pieceding 
spcies. The f o r m  noticed with the largcst spines were from 
the New Forest, Haiith. It was obtaiiied at  2700 ft. 011 Glyder 
Fawr, N. Wales, and conjugating examples were observed from 
Moel Siabod, N. Wales. 

p. 101, t. v. f€> 3, 4. 

Vnr. STEIGOSA.-D@~~~LZ stvi.qosu, Ehreiib. Eugl.ypJm stviyosa, 
Leidy, in Proc. Acad. Na,t. Sci. Pliilacl. 1578, 11. 172 ; Peuard, iii 
MQm. SOC. Phys. et  d'Hiat. Nat. Genkvc, tom. xxxi. 110. 2, 1890, 
p. 179, t. ix. ff. 58-65. 

I liave only occasionally inet with the forms with niore or less 
diffuse, hair-like spine$, which are included iii tliis variety. 
Bowness, Westmorelaud. Bog near Widdale Beck, N. Pork- 
shire. Richmond Park, Surrey. Llyu  opt'^, pi. Waler. 
Orkney Is. 



328 ME. Q. 8. WE5T ON SOME BRITISH 

41. EUGLPPHA XUCRONATA, Leidy, in  Proc. Acad. Nut. Xci. 
Philad. 1878, p. 172; Treshw. Rhiz. N. Amer. 1879, p. 219, 
t. xxxvii. ff, 11-14. 

A rare species, which I have only met with amongst i3pha.qnuna 
a t  Hawkshead, Lancashire. 

One specimen was noticed in which there were two spines, one 
at  the extreme apex, and the other some little distauce below it. 
Length of shell (without spine) 123 p j breadth 60 p. 

42. EUGLYPHA BRACHIATA, Leidy,  in Proc. Acad. hTat. SCi. 
Philad. 1878, p. 172; Xreshw. Rhiz. N. Amer. 1879, p. 200, 
t. xxxvii. ff. 5-10. 

Capel Curig, N. Wales. Small lakes E. of Recess, W. Ireland. 
Length of shell about 120 p j breadth about 32 p. 

This is another rarc species of the genus, which I have only 
obtained twice, and in both instances from submerged iSphagnum. 
It was described by Leidy from New Jersey. 

Gen. PLACOCYSTA, Leidy. 
43. PLACOCYSTA SPINOSA, Lei& Xreshw. Bhiz. A? Amer. 1879, 

p. 221, t. xxxviii.-Euglypha spinosa, Carter, in dnm. Na.q. Nut. 
H i s t .  1885, xv. p. 290, t. xii. f. 13; Archer, in Qu. Jour. Nicr.  
Sci. 1872, xii. p. 90. 

Somewhat rare. Length of shell 120-127 p ; breadth 96-100 p j 
breadth of mouth 50-54 p ; thickness about 38 p. 

Scarce in a bog near Bowness, Westmoreland. Hawkshead, 
Lancashire. Llyn Llydaw, Snowdon, N. Wales : dead shells not 
uncommon, but no living animals seen. I t  is recorded as occur- 
ring in N. Wales in Qu. Jour. Mirr. Sci. 1876, xvi. p. 237, but 
described as ‘‘ very rare indeed.” 

The form of the shell aud the \I ide mouth with perfectly smooth 
edges are characters sufficient to distinguish this genus from 
Euglyp ha. 

Gen. SPHENODBRIA, !Schluntberger. 
44. SPHENODERIA LENTA, Schlunaberger, i n  Ann. Sci. Nat. 1845, 

p. 256; Leidy, Preshw. Rkix. N. Amer. 1879, p. 229, t. xsxiv. 
ff. 254l.-Euglypha globosa, Carter, 7n Ann .  Mag. Nut. His t .  
1865, xv. p. 290, t. xii. f.  14; Hertwig 4 Lesser, in Archiv  f;ir 
nzikr. A n a t .  1874, x. Suppl. p. 129, t. iii. f .  7. 

The Generally dihtributed throughout the British Islands. 
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Length largest forms observed were from Wrynose, Lawashire. 
of shell 65 p ; diameter of shell 54 p. 

Var. rIssIROsrsa.-sphenoderia fissirostris, Penard, in M6m. 
SOC. Pliys. et d’Hist. Bat. Gendve, tom. xuxi. no. 2, 1890, p. 184, 

Body of shell elliptic-ovoid ; plates near the fundus round, but 
larger and elliptical towards the mouth. Length of shell 46 p ; 
breadth 23 p ; diameter of mouth 1.35 p. Llyn Bochlwyd, 
N. Wale$. Orkney Is. 

The only difference between this form aud typical Sphenoderia 
Zenta is the presence of the larger, elliptical plates near the mouth, 
and this is insufficient as a specific distinction. 

The genus Nphenoderia is not recogiiizec! by Blochmann (Die 
mikr. Thierwelt des Siissaass., I. Protozoa, Hamburg, 1895, p. IS), 
who merges it with tho genus Euglypha. Personally, I think 
the narrow chitinous mouth, which is quite devoid of the plates 
of which the remainder of the shell is composed, is a very good 
generic character, and one which at once distinguishes A’pheno- 
deria from Euglypha. 

t. X. ff. 30-40. 

Geu. ASSULINA, Ehrenb. 
45. ASSULINA SEMINULUM, Ehrenb. 1871 ; Leidy,  Preshw. 

Rltiz. N. Amer. 1879, p. 225, t. xxxvii. ff. 15-27.-Difflugia seini- 
nulum,  Ehrenb. Afonatsb. A k a d .  Wiss .  1848, p. 379. Euglypha 
brunnea, Leidy,  1874. 

Up to  3500 ft. 
on Lochnagar, Scotland. Orkuey Is. 

E. tiucta, Archer,  1875. 
General amongst Xphagnunz and on wet rocks. 

Gen. TRINEMA, Dujardin. 
46. TEINEMA ENCHELPS, Leidy,  in Proc. Acad. Nat. Sci. Philad. 

1878, p. 172 ; Freshw. Rhiz. N. Amer.  1879, p. 227, t. xxxix.- 
Difflugis enchelys, Ehreizb. Jnfffis. 1838, p. 132, t. ix. f. 4. Arcella 
byalina, Ehrenb. Trinema acinus, Dujardin, Infusoires, 1841, 
p. 249, t. ir. f .  1. Trinema compleuatuni, Penard. T. lineare, 
Penard. 

Probably the commonest and most widely distributed of 
testaceous Rhizopods, occurriug abundantly in all kinds of damp 
and wet situations. The largest forms noticed were from 
Mickle Fell, N. Porkshire, and it was observed up to  2700 ft . 
on GIyder B’nwr, N. Wales. 
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Gen. C I Y P H o m n I ~ ,  8chlunaberger. 
47. CPPHoDERrA AMPULLA, Leidy, in Pro& Acad. Nat. 8ci .  

P l d a d .  1878, p. 173; Preshw. Rhiz. N. Anzer. 1879, p. 202, 
t. axxiv. ff. l-l6.--Difflugia ampulla, Ehreiib. 1840 ; Abhaisdl. 
Akad. Wiss.  1871, t. iii. f. 11. Cyphoderia margnritacea, Sclduna- 
beryer, in Ann. Sci. Nat. 1845, iii. p. 255 ; Hertwig & Lesser, i i z  
A w h i v f u r  wilcr. Apznt. 1874, x. Suppl. p. 132. Euglypha curvntil, 
Perfy.  E margaritacea, Wallich. Cyphoderia margaritacea, 
vur. major, Penard. 

The largest specimens observed were 
equal in size to those described by Penard as var. major, and 
were obtained from Stavely Dam, near Knoresborough, W. York- 
shire. It was obtained at  
over 3000 ft. elevation on Snowdon, N. Wales. 

The form with the prominent mamillate process at the fuudus 
WBY noticed from Wicken Fen, Cnmbs., aud from Lough Neagh, 
Ireland. 

From Llyn Idwal, N. Wales, many active animals were noticed 
in which the body-protoplasm had retreated frow the thick end 
of the shell, leaving a large space, but no strands of protoplasm 
stretched across this s p c e  from the body-protoplasm to the 
shell as in ArceZZas and Hyalosphenius. 

Froti) Eowness, Westn~orelaud, numerous sniall specimens 
werc observed with nu apparently homogeneous, deep-brown shell, 
which was  asperulate on its outer surface. The neck was also 
more pronounced and bent than in any other specimens I have 
seen. 

General and abundank. 

Length up t o  165 p ; breadt!i 66 p. 

Length of shell 51-57 p ; breadth 28-31 U. 

Farn. 0 11 o M I I X A .  

Gzn, PSEUDODIPFLU OIA, XcAlunzberger. 
48. PSEUDODIFPLUOIA QRACILIB, 8chlunaber.qer, in. Am. Sci. 

Naf. 1S45, iii. p. 254; Leidy, Freshw. Rhiz. N. Amer. 1879, 
p. 19S, t. xsxiii. ff. 18-28.-Pleurophrys sphsrica, Clap. et Lachwz. 
1859. Pleurophrys ? nmphitrematoides, ArclLer. 

Somewlist scarce and liable to be overloolred. 
Cape1 Curig, N. Wales, amongst Sphagnum. Also near the 

outlet of Llyn Bochlayd, N. Wales. 

Gen. PAMPHA~UB, Bailey. 
49. PAMPHAOUS HYALINUS, Leidy, Preslhw. Rhiz. N. Amer.  

1879, p. 194, t. xxxiii. ff. 1'3-17.-ArcellaP hyslina, Bhregzb. 
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1838. Gromi.1 hyalina, ~chluinberger, 1845. Lecythium bya- 
h u m ,  Hertwig 4 Lesser, in Archiv fiir mikr. Anat. 1874, X. 

Suppl. p. 177, t. iii. f. 8. 
Observed most abun- 

dantly from ponds, Cirencester, Gloucestersbire, among Pota/izo- 
gefons.  Also abundant among Isoetes, Llyii Idwal, N. Wales. 
Diain. 32-38 p .  

Not uncommon in ponds and lakes. 

50. PAMPHAGUs CURVIJS, Leidy, 1. C. 11.196, t. XXXiii. ff .  11, 12. 
Ttie specimeiis were obtaiiied from atnorigst iiiosse3 011 wet 

rocks at  over 3000 ft. elevation on Snowdon, N. Wales. They 
agreed very well with the anirnals described by Leidy, but were 
somewliat larger. Length 58-76 p j greatest breadth 32-36 p. 
(Pl. 29. fig. 27.) 

The vertical aspect of the animal was circular, and the pseudo- 
podia, which were much branched, exhibited somen hat active 
movements. The animals were all feeding upon a small species 
of Nitzschia, individuals being observed in which the whole body, 
inside the thin, hyaline shell, was packed with the valves of this 
Diatom. 

Gen. GROMIA, Dujardin. 
51. GROMXA STAONALlS, 81). U. (PI. 29. fig. 28.) 
Body small, perfectly spherical, usually green in uolour. 

Sliell chitinoid, spherical, colourlrss or  straw-coloured, very tliiii 
and transparent, smooth on its external surface. Mouth stiiall, 
not readily visible. A large amount of' protoplasm is esuded 
from the moutb, flowing a11 over the exterior of the shell, and 
giving rise t o  numerous, divergent and anavtoniosing pseudopodia. 
Nucleus small, often iiot visible, situated in the region sway from 
the mouth. 

Diameter of body 28-32 p. 
Among Lemna minor in Ectagnant ditches, near Rrigg, Lincoln- 

shire. 
Thiv beautiful Rhizopod occurred in abundaiice in the sediment 

collected by washing and squeezing Leiiann minor and B few 
species of filamentous a l g a  The only other freshwater species 
of Gromia are G.Jluuiutilis, Dujardin (in Ann. Sci. Nat. s8r. 2 ,  
tom. viii., Zool. pp. 310-313), and G. terricola, Leidy (in Proc. 
Acad. Nat. Sci. Philad. 1874, p. 88; Freshw. Khiz. N. Amer. 
1879, p. 277, t. xlvii. ff. 1-4). Prom both of these species 
G. stngnnlis is readily distinguished by it\ small size, green 
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colour, and habit. G. j luuiati l is ,  Du.j., was found among I’otamo- 
geton in the R. Eeine, and has an oval shell of much larger size. 
B. terricola, Leidy, occurs on the ground amongst moist mossep, 
and iA also a much larger animal. 

A species found amongst Ceratophyllicm and other water- 
plants, and described as G. grnnulata by Schulze (in Archiv fur 
mikr. Anat. 1875, xi. p. 117, t. vi. ff. 5, B),  appears to me to be 
hvdly distinguishable from G.JEuviatilis, Duj. 

The green colour of Q. stagnalis is due to  the presence of more 
or less diffuse chlorophyll in the protoplasm of the body. This 
has most likely been acquired by the auimal whilst feediug 011 
the numerous small green algae with which it was associated. 
The protoplasm, which is poured out from the mouth of the 
shell in quantity, has a dull and somewhat translucent appear- 
awe,  and exhibits no visible granulation. Nor is a continuous 
streaming movement to  be observed in the pseudopodia, the 
general movements of which are very slow. 

Fam. A M P H I s T o M I N A. 

Gen. DIPLOPHRTS, Barker .  

52. DIPLOPHEYS ARCHERII, Barker ,  in Qu. Jour. Micr. Sci. 
1868, p. 123 ; Hertzvig 4 Lesser, in Archiv f idr  nzikr. A n n f .  
1874, x. Suppl. p. 139, t. iii. f. 9. 

In  stagnant ditches, near Brigg, Lincolnshire. I n  bog-pools, 
Thuraley Common, Surrey. Lough Gntny, Go. Donegal, Ireland. 

A11 the specimens observed were small in size, and without 
exception were solitary individuals. The average diameter of the 
body was 14 p. 

Gen. AMPHITREMA, Archer. 
53. ANPHITEEMA WRIQHTIANUM, Archer, in Qu. Jow. Micr. 

Sci. 1861, vii. p. 4 ;  1870, x. p. 122, t. xx. ff. 4, 5. 
This is  evidently a rare species of Rhieopod. I Lave only 

obtained it once, from Llyn Llydaw, Snowdon, N. Wales. Length 
of shell 6 0 p  ; diameter of shell 36 p. 

Sorno shells of an amphistomous Rhizopod were observed from 
near Recess, W. Ireland, which probably pertained to this genus. 
The shells were chitinoid, yellow i u  colour, and each aperture was 
situated on a slight protuberance. No living animals of  this 
form were observed. 

. 
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Order VAMPYRELLIDA. 

Gen. VAMPPEELLA, Cienkozuski. 

54. VAMPYUELLA LATERITIS, Le idy ,  FresAict. Rhiz. N. Ainer. 
1879, p. 253, t. xlv. ff. 10-16.-Amoeba latrritia, Tresenizts, 
1856-8. Vampyrella Spirogyrz, C'ienk. zn Archiv f u r  viikr. 
Anat. i. 1865, p. 218, tt. xii-xiii. ff. 44-56 ; Wertiuig 4 Lesseln, in 
Archivfiir mikr. A n a t .  lS74, x. Suppl. p. 61, t. ii. f .  2. 

Near Brigg, Lincolnshire. Diameter of animal without 
pseudopodia 23-32 p ; diameter inclusive of long pseudopodin 

The Heliozoon-like form was abundant in a ditch amongst 
Lenina minor. The body of the animal was rarely globular, 
generally being ellipsoidal or even oblong. Outside the bright 
red, pigmented ninss wa,~ a zone of clear protoplasm from which 
radiated a nurnber of delicate pseudopodia of considerable length. 
Between the bases of these delicate pseudopodia the clear zone 
also gave origin to a number of much shorter, thicker pseudo- 
podia, which, although only capable of comparatively slow move- 
ments, were extended or retracted more quickly than the elongate, 
delicate, protoplasmic filaments. 

I was sufficiently fortunate to observe several of these aninials 
feeding on the cell-contents of a species of M o u g e o t k  They 
have frequently been described as feeding on Spirogyra, but I 
know of no recorded instauce of a species of this gems attacking 
a filament of Mougeotia. Tho animal attached itself firm1.y to 
the lateral margin of one of the cells of the filament, and in a 
very short time the long, delicate pseudopodia were retracted. 
A t  the same tiwe the clear, outer, protoplasmic zone was con- 
tinually putting forth and retracting shorter and stouter pseudo- 
podia. That portion of the aninial which originally attached 
itself to  the cell very soon had perforated it, a portion of the 
animal protoplasm passing into the cell and causing a violent, 
dancing movement of the granules of the vegetable protoplasm. 
Whilst this was happeiiiug the chromatophore of the Mougeotia- 
cell \\as observed to be disiutegrating at  a point immediately 
opposite the place of attachtnent of the animal. I watched this 
destruction go on for about two hours; it was accompanied 
by much violent movement 011 the part of the small granules of 
the protoplasm, but during thi t  time only a portiou of the 

67-77 p. (Pl. 29. figs. 29-31.) 
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chromatophore and surroundiug protoplasm of ihe vegetable cell 
had been absorbed by the Pampyrella. 

It has beeu statrd by some authors that Yampyrella does not 
perforate the cells of Xpirogyra and other filamentous alga 011 

which it feeds, but attacks them and devours their contents by 
breaking the filaments a t  the joints. It is possible that i t  does 
210 sometimes, but Cienkow~ki’s original observatioii of the per- 
foration of the cells of Spirogyra by this animal is, however, 
amply confirnied by the att:icks I observed V. lateritin to make 
on the cells of Xougeotia, a plaut which breaks a t  the junction 
of the cells much more readily than Spirogyra. 

65. VAMPYBELLA PEDATA, E l e i n  j Zllochmann, D i e  naikros. 
Thiertuelt des Xiisswass., I. Protozoa, Hanaburg, 1895, p. 22.- 
Hyalodiscus rubicundus, Hertwig 4 Lesser, in Archiv f i i r  nzikr. 
Anat. 1874, x. Suppl. p. 49, t. ii. f .  5 .  Plakopus ruber, 3. l3. 
XcJLulze, in Arckiv fib naikr. Anat. 1875, xi. p. 848, t. xix. 

I n  tlie lakes at Capel Curig, and iE Llyn-y-cwin-ffynon, 
N. Wales. 

The animals observed were subspherical or ovoidal in form, 
with the endoplasm filled with small granules of a bright red 
colour. They had previously been gorging themselves with food, 
as they were filled with large numbers of small Desniids, the 
contents of wiiich had also become of the same red colour, 
I was at first iiiclined to regard them as forms of Hyalodiscus 
rubicundus, but I think there is no doubt that the form described 
aud figured by Hcrtn ig & Lvsser is merely a stage of Vanzpyrella 
pedata. The red colour of the  Welsh examples was identical 
with the red colour observed in Vanyyrel la  lateritia. 

ff. 9-16. 

Diameter of encysted stage 53-67 p. 

Class HELIOZOA. 

Order APRROTHORACA. 

Gen. AGTINOPREPB, Elwenb. 
56. AcnsoPnars SOL, Elwenb. in Abhand. Akud. Wiss. 

Berl in ,  1830, pp. 42 etc. t. ii. f. 4 ;  Infus. 1888, p. 303, t. xxxi. 
f. v i  ; Wallich, in Ann. Mag. Nut. Hist .  1863, xi. p. 446, t. x. f. 4 ;  
Laidy, Ereshw. Rhiz. N. Anzer. 1879, p. 235, t. x1.-Trichoda Sol, 
Xii l ler .  Actinophrys difformis, Ehrenb. 



FRESHWATER RFIIZOPODS AND ITPTAIOZOA. 885 

General and abundant in still waters. 
From Llyn Teyrn, N. Wales, several forms were noticed of a 

deep reddish-brown coloiir and which possessed rdther fewcr 
pseudopodin. I t  is quite possible they belonged to  some other 
spwies of Bhizopod, but they were associated with normal forms 
of A. Sol. Diameter 26-27 p. 

Forma ~ ~ c ~ a . - A c t i n o p h r y s  yicta, Leitly, 1. c. 1879, p. 241, 
t. slvi. f. 4. 

Near Brigg, Lincolnahire. Variable in size, the smallest forins 
haviug a diameter of only :31 p. Leidy’s species A.  picta seema 
t o  me to  be merely a forin of A. So7 containing a corisiderabie 
amount of more or less diffmed chlorophyll granules. The 
general structure of the body, especially in the foamy appear- 
ance of tbe protoplasm and the nature of t l l e  pseudopodia, is in 
both cases identical. 

57. ACTINOPHEYS SUBALPINA, sp. n. 
Body subspherical, colourless, consisting of semitransparent, 

finely granulated protoplasm firom which foamy vesicles are 
entirely absent. Nucleus single, lnrge, finely granulated, gene- 
rally prominent. Contractile vacuole Ringle, prominently eituated 
at one edge. Pseudopodia very long, straight, rigid, with a 
drlicate central axis, twice or three times longer thaii the diameter 
of the body, very robust and gradually attmuated to  a fine apex ; 
containiug numei O U R  granules, but with perfectly smooth edges. 

Diameter of body 42-61 p ;  1e:igth of pseudopodia 60-125 p. 
Associated with P n m p h a p s  CUTVUS amongst wet moss on 

dr:pping rock*, Snowdoii, N.  Wale*, at 3000 ft.  elevation. 
This fine Heliozoiin appear3 to  be quite distinct from any forn: 

o r  Actinoplirys Sol I haie yet come ticross. The body, which is 
reltitivel? small, has a totally different structure from that of 
A. Sol, ti e finely granular protoplasm beiiig nbsolutely devoid 
of the fo im-like besides which are charactiristic of the latter 
species. The pseudopodia are also of a diferent type, beiiig 
relatively lo.iger and stouter, and di>tiuctly though gradually 
attenuated to  a very fine point ; they possess smooth edges, but 
contain numerous scattered groups of minute granules. Runlling 
up the middle of each pseudopodium is a delkate ttiread-like axis 
nhicb can frequently be traced down into the body of the animal. 
The ~ Z U C Z R U S ,  which in A. sol ia Ii-ually difficult of observation, is 

(PI. 30. fig. 36.) 
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in A. szc6alpina quite a prominent feature. It is subspherical, 
situated more or less in the centre of the body, and exhibits a 
delicately dotted appearauce, probably due to numerous fine 
granules. 

The contractile vacuole is relatively large and is situated at one 
side of the body. I t  comrnonly projects somewhat from the 
outer surface of the body, and but for this protuberance the 
animal presents an  even edge all round. 

The habitat of A. subalpinn is somewhat remarkable, the 
aiiimals occurring amongst mosses 011 the vertical face of dripping 
rocks, and also a t  a considerable elevation above sea-level. I have 
nevq yet found A. SoZ except in still water. 

The dumbbell-like form of the animal (which I figure to  
illcRtrate the species-PI. 30. fig. 36) might be considered merely 
as a case of fission, or as one stage i u  the conjugation of a pair 
of individua!s. 
watched for Rome hours, and it ultimately separated into two 
iiidividuals; but, as these individuals vere nnrinal and did not 
undergo any further changes 80 long as they were under observa- 
tion, I am inclined t o  regard it merely as ordiimry fission. 

When found it \I as in the stage figured. It 

Gen. ACTINOSPII~ERIUY, Stein. 
58. ACTINOSPHBRIUM EICIIHORNII, Stein,  Xitzmgsb. bohm. 

Akad. Wiss .  1857, p. 41; Hertwig 4 Lesser, in Archiv f i b  
piikr. Anat .  1874, x. Suppl. p. 176, t. v. f .  1; Leidy,  Preshw. 
RAiz. N .  Amer. 1879, p. 259, t. xli.-Actinophrys Eichhornii, 
Ehrenb. 1840. 

Widely distributed in still water, but not so abundant an 
Actinopkrys Sol. 

Order CHLAMYDOPRORA. 

Gen. HKLIOPHRYS, Greej? 
E 

59. HELIOPHRYB VAUIAE s, nob.-Heterophrys varians, Schulze, 
in Archiv fiir mikr. Anat. 1874, x. p. 386, t. xxvi. ff. 2-5. 
Heliophrys variabilis, G r e e f ,  ibid. 1875, xi. p. 28, ff. 20-23. 

In ditches, near Brigg, Lincolnshire. Diameter of body 25 p. 
There can be little doubt that Heterophrys varians, Schnlze, 

and Heliophrys variabilis are forms of the same animal. The 
general body of the auimal 1 1 : ~  iu each case the same structure, 
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and in each it is enveloped in a thick coat of apparently mucous 
material. This esternal envelope is very delicate, and in the 
specimens I observed was only rendered visible by small bacteria 
which adhered to its outer surface. The pseudopodin iu the 
anilllids described by Schulze and Greeff are of the same type, 
and, moreover, this type is somewhat peculiar. Some, but not 
all, of the pseudopodia are branched, and to  my mind this not 
only indicates a close affinity between the  above-mentioned 
Heliozoa, but is quite sufficient to separate Greeff s Beliophrys 
from Archer’s Heterophrys, 

The specimens observed from Liiicolnshire posseszed one 
nucleus, and this was iii a somewhat excentric positiun. No 
contractile vacuoles were observed, but  I hare 110 reasou t o  
believe that they were absent. 

Geii. HETEBOPHRYS, Archer. 
60. ~ b r E i t o i % n T s  MTRIAl’ODA, Archer, in Qu. Jour. &cr. 8 c i .  

1869, n. s .  ix. 11. 267, t. xvii. f. 4. 
Llyn-y-cwm-ffynon, N. Wales. Diatnetcr of body about 27 p. 

The forms observed were somenhat small, but agrred iii ill1 
respects with Archer’s description and figure. 

61. HETEBOPHBYB RADIATA, sp. n. 
Body small, spherical, dark grey iii colour, protoplasm deiisely 

filled mith granules of variable size. Nucleus single, situated in 
an excentric position. No vacuoles observed. Outer coat of 
gclatinous material quite colourless, almost, as thick as the 
diameter of the body, with a finely fimbriated outer surface. 
Pseudopodia numerous, long aud delicate, with numerous 
scattered granules along their length. 

Diameter of body 2 1 p ,  with outer coat 53 p ;  length of 
pseudopodia about 43 p. 

Eyping Forest, Essex, in ponds. 
This species of Zeterophrys is nearest the one described by 

Hertwig and Lesser (in Archiv fur mikr. Anat. 1874, x. Suppl. 
p. 215, t. v. f.  3) as H. spinzfera ; b u t  i t  is distinguished from the 
latter by the larger body and the much less fimbriatrd outer 
covering. The pseudopodia are also much more numerous, and 
in proportion to  the  size of the body are considerably shorter. 

1. ruin .El. my&podu, Archer, it is distinguished by its sii~aller 

(PI. 30. fig. 34.) 
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size, its more copious outer coat, and by its longer and inore 
slender pseudopodia. 

This pretty little animal f as obtained in  washings of Nyrio- 
yhyllum from some large ponds in Epping Forest. None of the 
individuals observed possessed any green colour, and I uas unable 
t o  detect the presence of any vacuoles. The outer zone which 
envelops the body is very wide, perfectly ~ ~ l o u r I e s s ,  aud its 
outer surface exhibits au exceedingly delicate fimbriation, much 
more delicate than the fringing of the corresponding structure 
in H. spinifera or E. myriapoda. The pseudopodia are delicate 
strands of protoplasm, with numbers of relatively large granules 
scattered at  intervals along their length. 

The extraordinary fimbriated (or ' spinous ') outer coat of 
H. Paoesiz, Garbini (in Zoolog. Anzeig. xxi. 110. 575, 1898, 
p. 668, cum fig. 2), is alone a sufficient distinction between i t  and 
€1. radiata.  

Gen. SPHERASTBUM, Greef.  
62. SPHBRASTRUM FOCKET, Archer,  in Qu. Jour. Micr. Sci. 

xvi. 1870, p .  858.-Heterophrys Fockei, Archer, 1. c. ix. 1869, 
1). 267. SphaPrastruin conglobaturn, Gret==, in -4rchiv f iir mikr.  
Anat.  1875, xi. 1). 29, t. ii. ff. 24-26. 

Llyil 'l'eyrn, N. W alvs, arnong Sphagnum cuspidatuni. 
All the animals observed were solitary and some of them of 

small size, but otherwise they were exiictly like Archer's descrip- 
tion and figure. 

Gen. LITIIOCOLLA, E? E. Schulxe. 
63. LITHOCOLLA QLOBOSA, 3. E. ScRulze, in Archiv fGr naikr. 

Anat. 1874, x .  p. 389, t. xxvi. ff. 6-10 j S c h a u d ~ z a ,  ' Helioxoa ' i n  
Dns Tieweich, Berlin, 1896, 11. 14. 

Diameter o i  body 23 p j length of pseudopodin about 31 p. 
Capel Curig, N. Wales. 
The pkeudopoclin wt re  granulntcd, and thc investing s:intI- 

grains of the bodj -protoplasm were sinall and c"mpacL. I call see 
110 tiiference betH een this animal and Ek!?O?*hnk cincta, Greeff 
(1873), except in the granulation of the pseudopodia. Perhaps 
the two are identical, and, if bo, Greetf's name nil1 take pre- 
cedence. This Heliozoon $1 as described origiiiiilly from the 
Baltic Sea, and has ale0 been recorJcd fram freshwaters iir 

G er in any. 
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Order CHALAROTHORACIL. 
Gen. PowxoLnoiJIrms, Archer. 

64. POMPHOLYXOPHRYS PUNICE 1, Archer, in Qu. Jour. Micr. 
Sci. is. 1869, p. 386, t. xvi. f .  4 5 ;  X. 1870, p. 105, t. xvi. f. 4.- 
Hyalolampe fenestrata, G7-ee$ iit Arc7~iv f u r  vnikr. Anat. 1569, v. 
p. 501, t. xxvi. f. 37 j Hei*tiuig & Lesser, 1. c. 1874, x. Suppl. 

Wicken Fen, Cambridge ; abundant among Chnra hispicla and 
Utricularin vulgaris, in peaty pools and ditches. Diameter of 
body about 44 p. Pseudopodia few, radiating, and without 
granules. All the animals exhibited a rather quick gliding 
motion through the water. The body-protoplasm contained a 
peculiar red pigment and sometimes a small amount of chloro- 
phyll, the latter perhaps obtained in the food. The globules 
of the enveloping skeleton m0re from 2-3-8 p in diameter. 

Hampsfell, Laneashire ; scarce arnong Xyriophyllnm in pools. 
The examples were inactive and possessed few pseudopodia. 
Several large vacuoles were observed in one individual. The 
siliceous globules were 3'2-4 p in diameter. 

N. Wales:-Among Sphagnum in a pool near Llyn Teyrn, 
Snowdon ; Moel Siabod ; Cape1 Curig ; Glyder Facli, abundant 
i n  pools at 2200 ft. 

p. 221. 

Gcn. BIIAPIIIDIOPYI~YS, Am7~er. 

66. RHAPHIDIOPIIBYS PbLLIDb, F. E. SLhdZe, in Arcfiiv fii,. 
mikr. Anat. 1874, X. p. 377, t. xxvi .  f. 1. 

Small forms with zoochlorellids ; diameter of body about 

Llyn Idwal, N. Wales, among Isoites. (Pl. 30. fig. 35.) 
Although the forms noticed from N. Wnlcs possess chlorophyll- 

bodies, I think they should be referred rather t o  R.pnllidn, 
Schulze, than to R. viridis, Archer. All the examples seen were 
solitary, and they possessed several contractile vacuoles, t w o  
characters which distinguish the former species from the latter. 
Moreover, the outer coat was colourless and the pseudopodia 
were ornamented with granules as in R. pnllidn. Schulze, in his 
description of R. pallida, mentions some larger, palc, shining 
corpusclea in the body-protoplasm, corresponding in size and 

42 p .  

I.1". JOURN,-ZOOLOQY, T O  L. X 11'111. 24 
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position to the chlorophyll-bodies oE R. airidis.  The chlorophgll- 
bodies which I observed (zoochlorellicls ?) were numerous, but 
confined tonards the periphery of the body. I think that the 
Welsh examples are best described as toruls of R. yn l l ida ,  Schulze, 
containing chlorophyll-bodies. 

Gen. ACSKTHOCTSTIS, Cwler. 
66. ACAX'THOCTSTIS CHBTOPHORA, Leidy,  E7resAzc. RAZZ. fl. 

Amer. 1879, p. 264, t. xliii. ff. 1-6.-Trichoda chaetophora, 
Schrank, 1803. Actinophrys riridis, Ehrenb. 1833 ; Infus. 1838, 
p. 304, t. xxxi, f. vii. Acanthocystis turfacea, Carter, in Ann. 
Xig. A'at. Hist. 1864, xiii. p. 36, t. ii. f. 25 ; I I e r t z Q  4 Lesser, 
in Archiv f u r  mikr. Anat. 1874, x. Suppl. p. 204. A. viridis, 
GrePfl in Archiv f u r  mikr. Anat. 1869, v. p. 481, t. xxvi. 
ff. 8-17. A. pallida, Greefl, 1. c. p. 489, t. xxvii. f. 19. 

A somewhat uncoinmon species, of which the two most in- 
teresting forms observed mere the fullowing :- 

Froni Terrington, N. Yorlcshire. A colourlebs form, w i t h  the 
smaller spines rattier inore numerous tliau the larger ones. 
Diameter of body 74 p ; length of large spines 40-44 p j length 
of small spines 16-19 p. 

From Barnes Common, Surrey. A speciillen co~ltniniag 
numerous oval chloropl~yll-bodies mid with the outer proto- 
plasmic envelope of a brown colour. Only the delicate spines 
were observed aud these were much longer than usual. Diameter 
of body 67-76 p ; length of spines 38-54 p. 

67. ACANTHOCYSTIS PSLUDOSA, sp. n. (Pl. 30. figs. 32, 33.) 
Body spherical, consisting of fiiic.1~ granular protoplasm, oflen 

colourless, but sometimes bright green from the presence of 
numerous chlorophgll corpuscles of variable size. Nucleus central 
or subcentra1,rarely visible in  the living animal. Outer surface of 
the body firm, sometimes of a pale yellow colaur, beset nith very 
numewus short siliceous spines. Spines delicate, simple, irre- 
gularly radiating, and with pin-head-like bases. Pkeudopodia 
comparatively scanty, long anti edremely delicate, beset along 
their length with numerous fine granules. 

Diameter of body without spines 43-49 p ; length of spines 

I n  ponds and ditches, Sheep's Green and Wicken Fen, 

This auimal is undoubtedly the same species as the 

5.3-8 /*. 

Cambridgeshire. Near Shelf and near Ilkley, W. Yorkshire. 
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-‘ Acnnthocystis ? ” mentioud and figured by Leidy in his 
Rhizopods of N. Amer. p. 270, t. xliii. ff. 14-16. I t  is of the 
same size, the delicate spines are exactly similar, and the in- 
dividnals were colourless or filled with bright green chlorophyll 
cwpuscles. I have obtained it from four separate localities, and 
on two occasions it was in quantity ; and as  it has also been 
observed from the United Statca, and the specimens I observed 
shored no appreciable mrintion, I think i t  quite worthy to  be 
named as a distinct animal. The same Heliozocin is mentioned 
by Scourfield (P. Z. S. 1897, pp. 786-759) as occurring from 
Spitsbergen. 

To a certain extent it reseinbles the four followiug species :- 
Acnnthocystis . fnva,  Grccff, A. ncukecitn, Hertwig 6 Lesser, 
A. Pertynna, Archer, aiicl A. spinij”era, Greeff. A. paludosn is 
sufficiently distinct to need 110 differentiation froin the first t n  o 
species. From A. Pert,yaizn and A. spinifern it differs wholly i n  
the nntrire of the spines, whicb nre much more iiuinei*ous and 
delicate. The pseudopodin arc few in number and granular in 
appearance as iu A.  spinilfeern, but the outer surface of tbc bcdy 
to vhich the spines are attached seems to be very much firmer. 
A.  paluclosa also resembles A.  e~i izc~cezis ,  I’enxrd, 18b9 ( q f i .  
Schaudinn, ‘ IIeliozoa ’ in DRP Tierrcicli, 1S96, p. 19), but is 
larger species ‘CI ith relatively shortel- and  inore nuinerom spines. 

I n  old and dead individuals the spines readily become dis- 
engaged from the firm outer coat, and then each spine is seen t o  
be pin-shaped, with a capitate base or point of attachment. 

The liviug animal protrudes R few long delicate pseudopodia 
which can n ithstand considerable irritation before being 
retracted. When the pscudopoclia are fully out, the aiiimal glides 
slowly through the M ater. 

Order DESMOTHORACA. 
Gen. CLATIIRULINA, Cienkozaski. 

68. CLATHRULINA ELEGANB, Cienk. in Archiv fur mikr. Anat. 
1367, iii. p. 310, t. xviii.; Leidy ,  3reshiu. Rkiz. N. Anzer. 1879, 
p. 273, t. div. 

Rare:  among Isoztes and numerous a l p ,  L!yn Ogwen, 
N. Wales. Pool near Windermere, Westmoreland. Also from 
the vicinity of Lough Neagh, Co. Armagh, Ireland; inany of 
these specimens were attached in the encysted condition and had 
brown siliceous capsules. 

24* 
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EXPLANATION O F  THE PLATES. 

1 2 . u .  =contractile vacuole. 
n. =nucleus. 
u. =v:tcuole. 

PLATE 28. 
Fig. 1. Cochliopodium longispiizzm, six n. X 520. Active individual. 

2. Arcella artocrea, Leidy. x 150. Empty shell. 
3. Gymnophrys cometa, Cienkowski. X 520. 

Figs. 4, 5. Dact!jlosphmium raclioszcm, Blochmann. X 520. 
(i-10. CochliOpOdifknk minuturn, sp. n. X 520. Active individuals. 

11, 12. DaBzigia acumiwata, Ehrenb., var. elegans, nob. Fig. 11 is a 
specimen from Wicken Fen, Cainbs., with living Diatoms attached 
to the outside of the shell; X400. Fig. 12 is from Llyn-y- 
cwm-ffynon, N. Wales ; x 520. 

13, 14. DiBugia pyriformis, Perty. Very small forms. X520. 

PL.vm 29. 

Pigs. 15, 16. Ceiitrcrpysis aculenta, Stein. A form from Terrington, N. Yorks. ; 
x 170. Fig. 16 is a portion of the shell-membrane ; x 830. 

17, 18. Difltkgin gbbtklosa, Dujardin. Very small forms. x520. 
19, 20. Quadrzrla irregularis, Archer. X 520. 
21, 22. Hyalosphe?&ia czmeata, Stein. x 520. 
23-26. Leptochlumys ai~~pullacea, gen. et sp. 11. X520. 

Fig. 27. Parnphagus CZITVUS, Leidg. x 520. 

Figs. 29-31. Ymmpgrella lateritia, Leidy. 
28. Gromia sfagmdis, sp. n. x 520. 

X 520. Fig. 29, individual with 
pseudopodia fully extended. Fig. 30, an example just at,tacking 
a filament of Moicgeotin. Fig. 31, a third example which has 
perforated B cell of Mougeotia and partially absorbed the cell- 
contents. 

PLATE 30. 

Figs. 32, 33. Acamthocyslib pakdosa, sp. 11. X 520. Fig. 32, active individual 
Fig. 33 is a colourless individual with of a bright grcen colour. 

little protoplasrn and a well-marked nucleus. 
Fig. 34. Heterophrys radiatn, sp. n. ~ 5 3 0 .  

36. Rhapkidiophrys pallida, F. E. Schulze. X 820. Individual 

36. Aclinophrys suhal1)ina, sp. n. X 520. Individual undergoing 
containing chlorophyll-bodies. 

division, the nucleus having completely divided. 
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