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One Thousand Objeci's
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HE classification of objects adopted in this work is

the primary division into two nearly equal sections,
of which the first contains objects derived from the Vege-
table kingdom, or Plant world, and the second of objects
obtained from the Animal kingdom. Naturally enough,
the first section subdivides itself into two groups, the one
including derivatives from Phanerogamic or Flowering
plants, and the other Cryptogamic or Flowerless plants,
such as ferns, mosses, fungi, ana water-weeds or a/ow. The
first group, or those objects which are derived from flower-
ing plants, such as trees, shrubs, garden and wild flowers
or weeds, contain the elementary tissues and the organs of
plants. A general and popular arrangement, under a few
groups, has been adopted in preference to a rigid scien-
tific sequence, which would have assumed the reader to
be in possession of considerable technical knowledge, an
assumption by no means consistent with the design of the
present work.

In examining the objects enumerated, we may be per-
mitted to recommend the novice always to commence the
examination with the lowest power of his microscope, and
then, where necessary, to proceed with the higher powers.
It is well never to commence the examination of an object
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2 One Thousand Objects

with a power higher than one inch, and after that to em-
ploy a half-inch, a two-thirds, or a quarter, if desirable ;
but the greatest satisfaction will always be derived from a
good practical use of low powers.

The objects selected for this work are common, easily
obtained, readily mounted, and are all within the compass
of an mstrument not costing more than five guineas,

SECTION 1. VEGETABLE.

1. CuricLE oF LEEk (A/ium porrum).—The cuticles
of the leaves of plants furnish a very interesting series of
objects, and may be easily removed and mounted. Two
modes are recommended : one by maceration, which
occupies three weeks or more; the other by boiling in
dilute nitric acid. Cuticles may be mounted dry, in bal-
sam, or in glycerine jelly. In the Leek the cuticular cells
are quadrangular and much elongated, with numerous
stomata of about the same breadth as the cells. (Pl I
fig. 34.)

2. CuricLe oF YuccA (Yucca gloriosa).—This is a
favourite cuticle. The plant is commonly cultivated, and
the cuticle easily removed. The cells are much less re-
gular than in the leek, not so long, obscurely hexagonal,
and not arranged in such symmetrical lines. The stomata
have also a different form.

3. CuTiCLE oF STRAW (Fordeum vulgare).—The flinty
cuticle of barley-straw may be obtained by incineration.
The rectangular elongated cells are similar in form and
order to those of the leek, but the sides are bluntly toothed
throughout their length. The stomata are smaller and
wore numerous.

4. CuticLE OF DUCKWEED (Zemna minor)—It is not
difficult to obtain the cuticle of this very small plant.- The
cells are not arranged so much in lines as the yucca, but
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the elongated serrated cells lie in almost all directions.
The form and arrangement of cells and the disposition of the
stomata in the cuticle of different plants furnish an almost
- unlimited variety in objects of this class. (Pl I, fig. 33.)

5. CuticLE oF MISTELTOE (Viscum album).—One of
the characteristics of this cuticle is the large number of
~elongated stomata it contains. The cells are about twice

as long as broad, and lie irregularly in all directions. If
is a thick, tough cuticle, and requires prolonged macera-
tion in water for its separation, and 1s a good subject for
experiment by boiling in diluted nitric acid. (Pl I, fig. 47.)

6. CuTtiCcLE oF IRr1s (/7is Germanica).— Large pieces of
the cuticle of the garden Iris may often be stripped off, by
exercising a little care, between the thumb and finger,
without any previous maceration: The cells are very long,
hexagonal, but much flattened at the sides, so that two of
the angles are so obtuse that they scarcely appear like
angles.  (PL I, fig. 37.)

7. CuTICLE OF WATER-CROWFOOT (Ranunculus agua-
tilis),—The cells are regular hexagons with equal sides,
and offer a marked contrast to the last-named and many
others. (Pl L, fig. 36.)

8. CuTicLE OF HELLEBORE (Helleborus fwtidus).—The
Stinking Hellebore yields a very characteristic cuticle, the
cells being many-angled, and the stomata large. (Pl I,
fig. 35.)

9. CuticLE OF PrANTAIN (Plantago major). — This
cuticle, when removed from either the leaves or their foot-
stalks, retains the form of the hairs over which the cuticle
also extends. Along the midrib the cells are much elon-
gated, otherwise it is difficult to make out the delicate
outline of the cells.

10. CutiCLE oF DEuvtzia (Dentzia scadbra).—One ot
the most beautiful of cuticles, on account of the stellate
hairs with which it is studded. Though not a native, both
this and Deutzia gracilis are common greenhouse plants.

11. CuTICLE OF ELDER (Sambucus nigra).—Cells large,
and elongated hexagons, with broad divisions. The taper-
ing sunple hairs sprinkled over the surface give additional

J—3



4 One Thousand Objects ‘

interest to this cuticle, which, however, requires careful
manipulation.

12. CutiICLE oF Ivy (Hedera helix).—Cells of irregular
form, with waved or toothed margins. The stomata are
also very numerous. Cuticle easily removed from this,
as from all hard and leathery leaves.

13. CUTICLE OF FERN (Scolopendrium vulgare).—This
is easily separated either by maceration or boiling in dilute
nitric acid. The cells are irregular hexagons of rather
large size.

14. CELLSOF Boc-Moss (Sphagnum cymbifolium).—The
cells of Bog-Moss, when fully matured, are well known to
microscopists for the spiral character of the internal de-
posits upon their cell walls, but when very young the cell-
form is rhomboidal without markings,and contrast strongly
with those of the older leaves. (Pl L, fig. 42.)

15. CELLS OF CRENULATE SCALE-Moss (Gymnomitrium
crenulatum).—The form of the majority of cells is hexa-
gonal, but those at the margins of the leaves are elongated,
pointed, and more transparent. ‘The cell structure of all
the species of Scale-Mosses are well worthy of examina-
tion, and I am assured by a friend that he has mounted
them successfully in water-glass (silicate of soda), but
hitherto I have seen none of his specimens. (Pl I
fig. 49.)

16. CELLS OF THREE-TOOTHED ScALE-Moss (Flagio-
chila tridentata).—The hexagonal cells of this species are
larger than usual, and, as the figure indicates, have a very
attractive appearance. (Pl L, fig. 50.)

17. CELLSOF LADDER ScALE-Moss (Alicularia scalaris).
—The hexagonal cells contain minute granules, which are
arranged from two to four in a line in their interior.

18. CELLS OF CURLY-LEAVED ScALE-Moss (Junger-
mannia curvifolia).—The cells of this Scale-Moss are
rectangular or squarish, with an almost transparent border,
containing usually a pair of granules in their interior. (PL
L, fig. 43.)

19. PETAL oF GERANIUM.—The petals of Geranium,
Pelargonium, Heartsease or Pansy, and indeed of innu-
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merable other flowers, afford a great variety in cell form
and colouring, but their beauty is greatest when examined
in the fresh state.

20. SIMPLE HAIRS OF PLANTAIN (Plantago major).—
The simple hairs of the common broad-leaved Plantain
may be taken as an example of a very usual form of
vegetable hair, which is simple, cylindrical, and slightly
attenuated upwards.

21. FORKED HAIR oF SHEPHERD'S PURSE (Capsélla
bursa-pastoris).—The majority of cruciferous plants have
more or less branched hairs. In the present instance
they divide about half-way of their length into two parts,
which s)prf:ad from each other in a forked manner. (PL I
fig. 22.

22. FORKED HAIR oF HAWKBIT (Leontodon hispidius).—
Many of these hairs are only forked as in the last example,
but some of them are divided into three branches, all
springing from the same point, and divergent. (Pl I
fig. 19.)

23. PELTATE HAIR oF CHRYSANTHEMUM.— Peltate
hairs are not uncommon, usually with a short stem, bearing,
as in this instance, at right angles, a slender straight hair,
attached at the centre like the needle in the mariner’s
compass. Some disc-like scales in other plants are also
attached in a similar manner. (Pl 1., fig. 4.)

24. Turrep HaAR orF GUELDER Rose (Viburnum
opulus).—These large hairs are almost visible to the naked
eye, studding the under surface of the leaf like silver stars.
Seen from above they have a stellate appearance, but are
really tufts of simple hairs, which may be united at the
base, but are not so truly stellate as in the following
instances. (Pl I., fig. 3.)

25. STELLATE HAIR OF VIRGINIA Stock (Malcolmnia
maritima).—The stellate hairs of this common garden
plant have usually four rays, but the number of rays in
stellate hairs constantly vary on the same leaf. (PL I
fig. 1.)

26. Sirictous HAIR oF DevrziA (Deutzia gracilis).—
These hairs are silicious or flinty, and by care the organic
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portion may be burnt away, leaving the flinty star-shaped
hairs on the slide. Similar hairs are afforded by Dentzia
scaber, both greenhouse plants. (Pl 1., fig. 2.)

27. STELLATE HAIR oF HoLLYHOCK (d#/ea rosea).—
The star-shaped hairs of the Hollyhock differ much in the
number of branches or rays. (PL 1., fig. 16.)

28. STELLATE HAIR oF Ivy (Hedera helix).—Somewhat
like the last, but with broader rays, and of a more scale-
like character. It is probably (from analogy in other
species) a stellate scale rather than a hair. (Pl L, fig. 24.)

29. CorroN (Gossypium herbacenwm).—I1t must not be
forgotten that Cotton consists of the hairs which surround
the seed of the Cotton plant. These are long cylindrical
hairs, which when dried become flattened and twisted, so
that they have been erroneously described as ¢ flattened
twisted bands.” Cotton and fine cotton fabrics are good
objects for the polariscope.

30. BraNCHED HAIR OF MULLEIN (Verbascum thapsus).
—This may be taken as an example of a branched or
dendritic hair, of by no means uncommon occurrence.
(Pl. 1., fig. 28.)

31. STALKED CRUCIATE HAIR (Arabis sinensis).—Of
all plants the Crossworts (Crucifer@) afford the greatest
number and variety of branched hairs. The figure is
typical of the Arabis hairs, which vary in the direction
and mode of branching. This is a common garden plant.
[EL Y., op. 6.)

32. STALKED STELLATE HAIR oF FERN (Niphobolus sp.)
—The hairs and scalesof ferns areusually attractive objects,
and those of an exotic fern belonging to this genus are
figured as an example of a stalked star-like scale. (Pl
1., BE. O

. GraNnpuLAR HAIR oF HELLEBORE (Helleborus
Jetidus).—The glandular hairs of the Stinking Hellebore
are surmounted by a club-like head or gland. Similar
hairs occur on some species of Goosefoot or Clenopodium.
RPL 1. &ig. 5.)

34. CLUBBED HAIR OF MULLEIN (Verbascum nigrum).
—The anthers of this species of Mullein are hairy through-
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out the greater part of their length. The hairs are club-
shaped, and of a bright purple colour when fresh. (Pl
L, fig. 7.

3 (S ]D-)IHTED CruBBep HAIR (Gewm urbanum).—The
common Avens affords an example of a club-shaped hair,
divided into cells. (PL I, fig. 13.)

36. CAPITATE HAIR OF FIGWORT (Serophularia nodosa).
—The hairs of the Figwort have a broad head like a
button. (PL I., fig. 8.)

37. CAPITATE HAIR OF GOURD (Cucurbita maxima).—
A similar hair to the last, but with a proportionately smaller
head, is found on the leaves of the great Gourd or Pump-
kin. (PL I, fig. 21.)

38. HAIR OF SOUTHERNWOOD (Arfemisia abrotanum).
—This hair is divided into two limbs or filaments, each
of which is usually twisted or contorted.

39. BEADED HAIR (Mirabilis jalapa).— The hairs of
the Marvel of Peru have a series of swellings throughout
their length, which give them a beaded appearance.

40. GLANDS OF LOOSESTRIFE (Lysimachia vulgaris).—
The short hairs of the Loosestrife are surmounted by a
twin gland, so as to appear to be double-headed.

41. CoLtsFOOT PAPPUS (Zussilago farfar).—The white
downy substance which is attached to the seed of the
Coltsfoot, and several other plants of the same order, have
pairs of spiny projectors placed at regular distances
throughout the length of these hairs. (Pl I., fig. 10.)

42. SCALE OF RuUSTY-BACK YERN (Ceferach officinarum).
— The under surface of the fronds of this fern is so
covered with rusty scales that it is sometimes called the
rusty-backed fern. These scales are good objects for the
lowest powers, (Pl I., fig. 14.

43. SCALE OF FERN (Nothochlona levis.)—Still more
beautiful are the scales of this cultivated fern. Although
in size and general form resembling the preceding, the
margin and base are set with lﬂng pointed spines. (PL
L, fig. 15.)

44. SCALE OF SEA-BUCKTHORN (Hippophe rhamnoides).
— A portion of the leaf of this plant, with the stellate
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scales in situ, may be mounted as a permanent object.
The scales are flat, with a radiating structure, and irregu-
larly toothed at the margin. (Pl I, fig. 1 ;

45. SCALE OF MAYWEED (Am'ﬁsm:s cotula).—This is a
smaller and less attractive scale, with an obtusely penta-
gonal outline, and the margin very slightly tonthed. (PL
Y. fip. 20.)

46. ScALE OF OLEASTER (Zlwagnus hortensis).—Though
not a British plant, it is commonly cultivated. The scales
are somewhat of the character of those of No. 44, but
more irregular in form.

47. LuPULINE GLAND (Humutlus lupulus).—The glands
of the catkins of the Hop are curiously cup-shaped, vary-
ing in form with age. (PL I, fig. 23.)

48. SPIRAL CELLS OF QUILLW{JRT (Zs0¢tes lacustris).—
This kind of cell i1s not uncommeon in the internal structure
of plants, and is well seen in the Quillwort, which grows
plentifully at the bottom of clear rocky lakes. (Pl I.,
fig. 41.)

49. SPIRAL OF HORSETAIL (Zguisetum).—The spiral
fibres of flowering plants are generall}r more decided than
in Cryptogams, but the ‘ Horsetails’ furnish a loose kind
of spiral tissue which is of interest. (Pl L., fig. 48.)

5o. SIMPLE SPIRAL OF HOGWEED (Hem:ffum spondy-
lium).—The spiral of the common Hogweed is simple, or
of one thread, and may be obtained from the leaf-stalks
by boiling. (PL 1., fig. 12.)

51. SPIRAL OF PLANTAIN (Plantage major).—Similar to
the foregoing is the simple spiral in the leaf-stalks of the
common Plantain. These stalks cannot be broken across
without drawing out the threads of spiral fibres.

52. SPIRAL OF RHUBARB (Rkeum sp.)—The leaf-stalks
of the garden Rhubarb, especially when old and ¢ stringy,’
furnish plentifully similar spirals. When thoroughly cleaned
and mounted in balsam they are good objects for the
polariscope.

53. SPIRAL OF GOURD (Cucurbita maxima).—In the

Pumpkin or Gourd the spiral is loose, and unwinds in a
kind of band. (PL I, fig. 39.)

e i,
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54. CoMPOUND SPIRAL OF Livy (ZLilium candidum).—
The spiral consists of several threads, which remain
slightly attached to each other, and unroll in a band or
ribbon. (Pl L., fig. 18.)

55. CoMPOUND SPIRAL OF WATER-LiLy.—The flower-
stalks and leaf-stalks of all the species of Water-Lily furnish
a compound spiral. This is a favourite stock object, espe-
cially when derived from Nymphea edulis, an Indian spe-
cies of Water-Lily.

56. SPIRAL OF MEZEREON (Dapline mczereum).— The
spiral in this instance often divides or branches, and, as
will be seen in the next, is accompanied by discs. (Pl. 1.,
fig. 38.)

57. Discs oF MEzerEON (Daphne mezereum)—The
discs appear to belong to a secondary deposit, and occur
in the same vessels as the last, over which the third or
spiral layer is deposited. (Pl I., fig. 45.)

58, PUNCTATE VESSEL oF Porey (Papaver somni-
ferum).—The vessels from the stem of the Opinm Poppy,
and probably other species, are punctured in bands around
the vessel. (Pl I, fig. 44.)

59. PUNCTATE VESSEL OF Bavsam  (Zmpaticns  bal-
samina).— The vessels of the stem in the common Balsam
are punctate in a different manner. In both instances the
punctures are caused by deficiencies in the secondary
deposit. (PL I, fig. 46.)

6o. PiNE-woop Discs.— The cells of Pine-wood are
characterized by circular pits or depressions, which are
concave, with a small orifice in the centre. The arrange-
ment differs in different coniferous trees. A thin pine
shaving will exhibit them. (PL I., fig. 40.)

61. DouBLE Discs (Araucaria imbricata).— In this
wood the discs are usually in double rows in the cells.
Occasionally they may be seen in treble rows.

62. Discs or MammotH TREE ( Wellingtonia gigantea).
—These discs are large and distinct, generally in single
rows, sometimes double, in the wood- ceﬂs Smaller discs

are distinct upon the transverse bands of the medullary
rays.
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63. Frax FieRrE (Linum wsitatissimum).—The fibre of

the inner bark of the Flax plant, Flax of commerce, has
certain characteristic cross markings at variable distances
apart. All vegetable fibres mounted in balsam are suitable
for the polariscope. (PL 1., fig. 29.)

64. JUTE FiBRE (Corchorus capsularis).—This fibre has
a rougher outline and a more opaque appearance than
flax, without definite cross markings.

65. HEmMp Fi1BRE (Cannabis sativa) resembles flax in
many points, but seldom with cross markings, and when
present these are faint and undecided.

66. CHINA GRrass FIBRE (Bwhmeria nivea).—There is
a peculiar roughness in the appearance of nettle fibres, of
which this is one. Viewed as opaque objects, the frosted,
glistening character is of interest.

67. ANTHER OF BLUSHWORT (Zrythraa centaurium).—
The stamens of this common wild flower are peculiar, the
twisted anthers being pendulous. The stigma of this
flower is also peculiar and worthy of examination. (Pl L,
fig. 28%)) _

68. ANTHER OF HEATH (Z7ica tetralix)—This Heath
has curious shaped anthers, with a pair of horns at the
base. Kach cell resembles a bag or watch-pocket. (PI. I.,
fig. 2s.

gﬁg.s A‘ZLNTH EROF WHORTLEBERRY ( Vaccinium uliginosum).
—The anthers of this plant have a pair of horns near the
apex, and the openings to the cells are prolonged into a
pair of horn-like tubes. (Pl I, fig. 26.)

70. ANTHER OF LING (Calluna wulgaris).—The elon-
gated anthers of the common Ling have also a pair of
horns or spurs at the base, but in form, size, and colour
differing from No. 68.

71. ANTHER OF STRAWBERRY TREE (Arbutus unedo).—
Still more singular are the stamens of this shrub. The
stalk or filament is swollen at the base, and the anther is
surmounted by a pair of erect horns. (PL I., fig. 27.)

72. ANTHER OF MULLEIN (Verbascum nigrum).—The
lower portion of the anther is clothed with beautiful purple
club-shaped hairs. (See also No. 34, PL L, fig. 7.)

e i e i e il
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73. STIGMA OF CORN CHAMOMILE (Anthemis arvensis\.
—The stigmas of the florets of composite plants are very
variable and often curious. That of the present plant is
twice forked and erect. (Pl. 1., fig. 30.)

74. STIGMA OF GOAT'S-BEARD (Zragopogon pratense).—
The stigmas of the florets are forked once, and each divi-
sion 1s gracefully recurved. (Pl L., fig. 31.)

75. STIGMA OF MAYWEED (dAnthemis cotula).— The
stigmas resemble the last, except that each division of the
fork 1s again subdivided near the tip, and the ultimate
subdivisions are also recurved. (Pl 1., fig. 32.)

76. SticMA oF WiLLow (Salix repens, &e.)—This stigma
1s bifurcate, with spreading segments nearly in the form of
a Cross.

77. MALLOW STAMENS (Malva sylvestris).—These sta-
mens are united round the stigma, and, when mounted
entire, with the pollen just escaping, there is scarcely a
more beautiful object for a low power to be found in the
vegetable world.

78. FLorET oF Covrtsroor (Zussilage farfar).— The
entire floret of Coltsfoot, with the pappus attached, is a
very good object, as are also the florets of the daisy and
many other composite flowers.

79. PArrUSs OF GOAT'S-BEARD (77agopogon pratense).—
The star-like parachute which surmounts the seed of the
Goat’s-beard 1s a pretty object.

StARcH may be readily obtained from the tubers and
roots of some plants, the fruit or seed of some, and the
stems or rhizomes of others. If the portion containing
starch 1s rasped down or grated into water, the granules
of starch will be liberated from the cells, and in a little
time subside at the bottom of the water. After washing
two or three times in distilled water, the deposit may be
mounted dry or in silicate of soda.

8o. WHEAT STARCH consists chiefly of large and small
grains, with a few of intermediate size. The smaller are
nearly globose, the larger rounded and flattened. In some
granules concentric lines are faintly traced.

81. RICE StarcH.—The granules are angular and very
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small, indeed almost the smallest of common starches;
but, unlike most irregular starches, the granules do not
adhere together in groups.

82. StarRcH OF Oars.—The granules are compressed
and often angular, with a distinct hilum, but without ex-
ternal markings. (PL I, fig. 51.)

83. Ma1ze StArRcH.—More or less angular and poly-
hedral, adhering together in clusters so as to present a
hexagonal face. Each granule has a distinct hilum or cross.

84. Tous LEs Mois.—The largest of known starches,
a common article of commerce. The granules are egg-
shaped, with a hilum towards one end, and fine, regular,
concentric lines.

85. PoraTo STARCH.—A thin section of potato will
show these granules in position. They are large and shell-
shaped, with a hilum towards one end, and coarse con-
centric lines. (PL L, fig. 52.)

86. BEAN StarRcH.—The granules have an undulating
surface, and are larger than those of the pea. There is
usually a long central groove. (PL 1., fig. 53.)

87. PEA STARCH.—The undulating appearance of these
granules, and the last, seem to be caused by the permanent
fusion of three or four smaller and nearly globose granules
into one large and irregular one.

88. OrRCHID StARCH (Orchis bifolia).—This singular
starch consists of somewhat ovoid granules, each of which
has usually two conical projections at opposite extremities
of the axis. (Pl I, fig. 54.)

89. Ir1s STARCH.—A singular starch is obtained from
the rhizomes of the Florentine Iris; the granules are long
and narrow, with clubbed ends like dumb-bells.

go. LiLy STARCH.— The granules are almost pear-
shaped, somewhat elongated, often with a double hilum
and faint concentric lines. (Pl L., fig. 55.)

91. HyacINTH STARCH.—The granules of starch ob-
tained from the bulbs of the common wild Hyacinth re-
semble those of the lily, but are smaller, more regular,
often depressed in the centre, and a hilum at each end.
(PL 1., fig. 56.)
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92. WAKE-ROBIN STARCH (Arum maculatum).—The
starch of the common Arum consists of very small gran-
ules, which are either circular, muller-shaped, or polyhe-
dral. The circular hilum lies in a small depression.

93. HORSE-CHESTNUT STARCH (Lsculus hippocasta-
num).—Granules oval or elliptical, very variable in size,
but much more regular in outline than the next. (PL I,
BE. Y.

ggi. x)&{:tmn STARCH (Quercus pedunculata).—Granules
irregular, and variable in form and size, sometimes pear-
shaped, egg-shaped, or oval, but usually with no definite
typical form. Markings very faint. (Pl L, fig. 58.)

95. GINGER STARCH.— Granules rather large, egg-
shaped, with the smaller end abrupt and irregular, as if
bltten off. Concentric rings very faint, scarcely visible.
(PL L, fig. 59.)

906. 'West INDIA ARROWROOT. — The granules are
smaller than in Zbus Jes mois, narrow and tapering, fre-
quently terminating in an obtuse point, sometimes with
warts or knobs scattered over the surface. The concen-
tric rings are few and faint.

97. Tarroca StarRcH.—The granules in this starch are
muller-shaped ; when seen endways they appear circular.
There is a circular hilum or slit, and a few faint concen-
tric rings.

98. Saco StArRCH.—The granules are irregularly ellip-
tical, generally more or less broken, with a circular hilum,
and a few faint concentric rings.

99. EasT INDIAN ARROWROOT.—The granules in this
starch are long, narrow, and shell-shaped. The hilum 1s
an indistinct ring at the narrow end of the granule. The
lines on the surface only form broken segments.

100. CroCUS STARCH.—Starch granules from the bulbs
of the Crocus are of a very compound character, from
three or four to six or seven, or more, being united together
in an irregular mass, so that when separated into their
individual granules they are, as the result of compression,
very varable in form.

oI. SHERARDIA POLLBN (Sherardia arvensis).— The
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110. WiLLow HERB POLLEN (Zpilobium angustifolium).
-—The pollen granules in some species of Willow Herb
are in groups of three or four. In the present species,
which is common in cottage gardens, the granules are
triangular. (PL IL, fig. 9.)

111. BUTTERCUP POLLEN (Ranunculus acris).—All the
Buttercups have pollen of a specific character, differing
either in size or appearance one from another. In the
majority they are more or less elongated, and in the pre-
sent instance four-lobed or nearly square in the end view.
(PL II., fig. 10.)

112, SCORZONERA POLLEN (Scorzonera Hispanica).—
This is a large and beautiful pollen, and although the plant
is but little in cultivation, it 1s worth growing for the sake
of its pollen. The form 1s polyhedral, with projecting
hexagonal reticulations. (Pl IL, fig. 11.j

113. SALSIFY POLLEN (Zragopogon porrifolius).—The
granules of Salsify are also polyhedral, but differing from
those of the Scorzonera. 'This is another plant which is
worth cultivating a plant or two for the sake of its pollen.

114. LANCEOLATE PLANTAIN POLLEN (Plantago lanceo-
lata).—This very common plant has spherical pollen, the
surface of which contains numerous depressions or pores.
The cellular structure of the anthers is worthy of exami-
nation. (PL IL, fig 12.)

115. PHLOX POLLEN (Phlex Drummondi).—This gar-
den plant yields a spherical pollen, with the surface
reticulated in a regular hexagonal manner. The most
beautiful pollen of this kind is yielded by a species of
Cobea.

116. ZAMIA POLLEN (Zamia Mexicana).—This plant is
cultivated in stoves, and is not at all uncommon. The
pollen is produced plentifully. It is very transparent, and
may be viewed as such. In form it resembles a miniature
‘pig cowry.! (PL IL, fig. 1

117. CEDAR POLLEN (C'fdrm Libanus).—This is a very
good type of coniferous pollen,-consisting of two lobes
of nearly hemispherical shape, connected by a kind of
isthmus. There is a great similarity in the character of
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the pollen of the majority of coniferous trees. ,.I11P)
fig. 14.

I 18.)DDCK PoLLEN (Rumex sp.)— Most species of
Dock yield a spherical, rough, granulated pollen, of rather
small size, and is useful in helping to a variety in the col-
lection of pollen grains, rather than from any peculiar
beauty of its own which it may possess as a recommenda-
tion, ' (PI, 11, fip. 1]}

119. PRIMROSE POLLEN (Primula vuigaris).—The gra-
nules are very small and of a nearly ellipsoidal outline, with
six longitudinal furrows, which leave an equal number of
prominent ridges, which give the pollen a stellate appear-
ance in an end view, which is represented in the figure.
(PL 1L, fig. 16.)

120. CUCUMBER POLLEN (Cucumis sativa).—A sphe-
rical pollen, with three little warts or projections on the
surface. Several others of the Cucumber family possess
similar pollen.

121. FucHsIA POLLEN (Fuchsia coccinea).— Of a tri-
angular form, somewhat flattened, with papille at the
angles.

122. CoLTSFOOT POLLEN (7ussilago farfar).—The gra-
nules are nearly spherical, with three obscure bands. The
whole surface covered with long spines.

123. BLUEBELL PoOLLEN (Campanula trackhelium).—Of
a spherical form, the surface partly covered with little
spines, and apparently also punctate.

124. POLLEN OF ORCHID (Orchis mascula).—This may
be taken as a type of Orchid pollen. The pollen adheres
together in a mass by means of elastic threads, which
unite at the base into a caudicle, terminating in a viscid
disc.

The small SEEDs of plants are very interesting objects
for low powers, and the following will be found a good
represent&twe collection. "Those which are not native are
in common cultivation, and may be purchased from a re-
spectable florist.

125. Oprium Poppy SEED (Papaver somniferum).—The
seeds of either the white or grey variety are good opaque

-
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objects. They are kidney-shaped, and the surface is reticu-
lated with raised veins of a more or less hexagonal form.
Within the pits caused by this reticulation is a secondary,
fair;ter, and more minute reticulation. (Pl. IIL, fig.
20.

126. CORN SPURREY SEED (Spergula arvensis). —
Broadly ovate seeds, of a deep brown colour, with a pale,
sharp margin. The surface is sprinkled with club-shaped,
white, glandular hairs. The seeds are rather large for
microscopical objects, but too characteristic to be omitted.
(Pl 1L, fig. 26.)

127. CLIMBER SEED (Eccremocarpus scaber).— This
common hardy climber is extensively cultivated. The
dark-coloured ovate seeds are surrounded by a transparent
wing, traversed by numerous branching veins. They are
sometimes viewed as opaque objects, and at others
mounted in balsam. By the latter means a beautiful
object is secured. (Pl II, fig. 19.)

128. LvcHNIS SEED (ZLyc/nis diurna).—Several species
of Lychnis furnish very similar seeds, of a reniform or
kidney shape, the surface regularly studded with warts or
shert blunt spines. The garden Lychnis and wild Zyc/auzs
dioica possess this character. (Pl II., fig. 2

129. SWEET WILLIAM SEED (Diant/ius barbatus).—The
seeds of this garden flower are heart-shaped, and gently
curved in the plane of their length. On the inside curve an
obtuse ridge runs in the direction of the length, rising into
a prominence near the middle of the seed. The colour
is nearly black, and minutely stippled with small depres-
sions. The figure gives an oblique view of the object.
(PL IL., fig. 39.)

130. SATIN FLOWER SEEDS (Stellaria holostea).—Qval,
almost kidney-shaped seeds, possessing much of the cha-
racter of lychnis seeds, the surface studded with warts.
Colour, pale brown.

131. CHICKWEED SEED (Stellaria media).—The seeds
of this common wayside weed are brown, ovate, with one
side produced to a bluntly pointed apex. Waved ridges
are disposed 1n several rows on the outer edge, graduaﬂy

2
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forming into star-shaped prominences in the centre. A well-
marked line divides the apex obliquely. (Pl IL, fig. 29.)

132. COREOPSIS SEED (Caffzaﬁmészar) — This! favourite
composite annual has elongated, nearly spindle-shaped
seeds, blunt at each end, glossy black, and minutely and
regularly punctured. Each end is of a pale ochrey tint,
and obtuse. (Pl II., fig. 22.)

133. Ivy BELLFLOWER SEED ( Wallenbergia hederacea).
—The seeds are of a light brown colour, smooth and
glossy, shaped like the back of a ‘cowry’ shell, and
minute. They are chiefly of interest for the variety which
they furnish in a collection, than for any special attraction.
(FL 11, beinTa)

134. 'FSCHSCHOLTZIA (Eschscholtzia tenuifolia).— This
favourite flower has seeds of a form generally spherical, with
large triangular bluntly-pointed projections radiating from
the surface, giving the appearance of a rosette to the entire
seed. These prominences are obscurely dotted. The
general colour is light brown. (PL II., fig. 27.)

135. PURSLANE (Portulaca oleracea).—These seeds bear
some resemblance to the shells of the fossil Ammonites.
Rounded prominences with dark tips are arranged in spiral
rows upon the surface, each of which 1s surrounded by an
indented line on the surface of the seed. A peculiar
nacreous lustre gives this object a very beautiful appear-
ance. (Pl IL, fig. 38.)

136. BLADDER CAMPION SEED (Silene inflata).— The
general shape is reniform, with a slightly flattened projec-
tion at the concave part; the colour yellowish drab. On
the greater part of the surface rounded protuberances
with indented margins are deposited in alternate rows, fol-
lowing the convex outline. From the centre and over the
rest of the seed the indented line forms elongated irregular
cells. . (Pl 11.; fig. 3%.)

137. SANDWORT SEED (Lepigonum marinum).— These
seeds have something the character of those of Zccremo-
carpus, being ovate and surrounded by a transparent wing,
the venation of which differs from that of the seed named.
(Pl I1., fig. 24.)
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. 138. PranTAIN SEED (Plantago psyllium). — These
shining brown seeds are oblong, with a broad deep furrow
on one side, and convex on the other. Though not a
native of Britain, the plant is sometimes met with. (PL
IIL., fig. 18.)

139. ToBacco SEED (Nicotiana tabacum).—The seeds
of this popular plant are kidney-shaped, of light brown
colour, with strongly marked waved ridges meandering
over the surface, Towards the concave portion of the
seed these become somewhat less decided. On some
specimens a curious iridescence may be noticed in parts.
(FL 11., g 35.)

140. SPHENOGYNE SEED (Sphanogyne speciosa).— These
beautiful seeds have the appearance of a complete plant,
stem, leaves, and root being-all represented. The stem
1s stout, slightly curved, with longitudinal ridges, termi-
nating at one end in silky, glistening filaments, and at the
other in four obovate leaves, with broad central veins.
The general colour is pure white. (Pl II., fig. 32.)

141. CHINA NETTLE (Befimeria nivea).— The plant
furnishes the beautiful China grass fibre, and has been
grown experimentally in this country. The dull brown
seeds are attenuated towards each extremity, and covered
with short transparent hairs. (Pl IL, fig. 23.)

142. COMMON SNAPDRAGON (Antirriinum majus).—The
seeds of this widely diffused and favourite flower are of
very irregular form, of a dull snuffy-brown colour, with
the surface honeycombed with deep hexagonal pits. The
partitions of these pits are striate, and their margins
uregular. (Pl 1L, fig. 21.)

143. CHILI NETTLE SEED (Loasa aurantiaca).—This
half-hardy annual affords seeds of a delicate yellowish-
brown colour, somewhat oval in outline, with very deep
and bold reticulations, mostly hexagonal, over the entire
surface. The edges of the dividing walls are somewhat
darker. Through some of the cells a smaller dividing
ridge runs longitudinally. (Pl IL,, fig. 28.)

144. ®PURGE SEED (Euphorbia graca).— The outline
of these seeds is pear-shaped, irregularly divided by a

2—32
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raised, slightly projecting ridge of white, minutely pitted.
The interspaces are also dotted, of considerably darker
colour, and shelve gradually to the centre.

145. SMALL TOADFLAX SEED (ZLinaria miner).— The
seeds are of a rich brown colour, of rounded oblong form,
with several bold ribs or ridges of the same colour running
longitudinally, and towards the apex of the seed separating
into nodules which maintain the same direction. (PL IL,
fig. 33.)

146. LLOPHOSPERMUM SEED (ZLophospermum scandens).
—Splendid seeds of the winged kind, with an irregular
angular outline, and the central opaque portion rough
with large ribbed warts or short spines. These should
be mounted direct from the plant, as they are soon injured.

147. HEATHER SEED (ZE7rica cinerea).— These seeds,
which are of a light brown colour, afford an interesting
object in their division into cells more or less hexagonal
in form, with deep interspaces. Some specimens have an
iridescent appearance, as noted in other cases. (Pl II.,
fig. 36.

143.) EYEBRIGHT SEED (Zuphrasia officinalis).—This
pretty little wild flower has whitish, spindle-shaped seeds,
with longitudinal ridges meeting at each end. The inter-
spaces are barred at right angles to the ribs, which are
marked in a similar manner. The spaces are darker in
colour, owing, perhaps, to the presence of some darker
body underneath. (Pl II., fig. 30.)

149. LiNG SEED (Calluna vulgaris).—The seeds of this
plant are oval in shape, covered with a decided reticu-
lation, sometimes plainly and at others obscurely hexa-
gonal. At the smaller end, the testa forms a sort of hood,
partially covering the body of the seed. In some lights
a brilliant play of colours is visible on this object. (PL
IL, fig. 37.) . ,

150. NIGHTFLOWER SEED (Nycterinia capensis).—The
extraordinary form of these seeds defies verbal description.
Their colour is a delicate primrose, and their texture re-
sembles the scaly covering of a snake. (PL II., fig. 34.)

151. CORNFLOWER (Cyanus minor).—The seeds of this
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plant are remarkable for the barbed tuft of hair which
they bear. At the opposite end a well-marked notch is
seen. As they are very large, only an inconsiderable mag-
nifying power is required. (PL II., fig. 40.)

152. EUCHARIDIUM SEED (Eucharidium concinnum).—
Singular elongated and brown seeds, convex on one side,
and on the other concave or spoon-like at one end, with
a cleft extending nearly to the other. The entire surface
reticulated and sculptured. (Pl II., fig. 41.)

153. INDIAN PIMPERNEL SEED (Anagallis Indica). —
Broadly ovate or nrregular, presenting a triangular face.
At first covered with membranaceous warts, which in
drying shrivel into conical projections. (Pl II., fig. 42.)

154. IsotoMA SEED ([sofoma longiflora).—Neat little
seeds of an oblong shape and amber colour. Regularly
reticulated so as to leave shallow hexagonal pits over the
whole surface, which is clear and shining.

155. FOXGLOVE SEED (Digitalis purpurea).—Cylindrical
with blunt ends, and a shallow longitudinal groove. Sur-
face minutely honeycombed. Digitalis /uifea has similar
seeds, but not so attractive or regular. (Pl I, fig. 43.)

156. LOUSEWORT SEED (Pedicularis palustris).—Pear-
shaped, with a curved cleft or groove on one side. The
surface finely reticulated. Of a shining, chocolate-brown
colour. (PL II., fig. 44.)

157. VERBENA SEED (Verbeua pulchella).—Long, nar-
row seeds, traversed on one side with a broad shallow
groove, terminating in a point at one end and a spatula
at the other; the groove with a central ridge covered with
granular papille. (PL IL, fig. 45.)

158. KurocA SEED (Zwloca multiflora).— These seeds
are long, elliptical, with pointed ends, of a dull brown
colour, and the surface deeply punctured with pentagonal
pits. A similar structure is found in Whiitlavia grandi-

ora.
: 159. SMALL SNAPDRAGON, SEED (dA#tirrkinum oron-
tium).—With an oblong outline, flattened on one side,
and on the other deeply hollowed, with five or six large
papille around the depression. The whole surface mi-
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skeleton, and are not so easily or successfully mounted
and preserved.

165. ROUND-THREAD DESMID (Hyalotheca dissiliens).—
This species consists of an elongated jointed filament with
a transparent gelatinous envelope. KEach joint is con-
stricted at its point of union with the next joint, and the
contents are divided transversely into two portions.
Common, and often plentiful. (Pl IlI., fig. 1.)

166. TRIANGULAR-THREAD DESMID (Desmidium Swari-
zii).—Also united in filaments, which are triangular, the
twisting of which causes a zigzag line down the filament.
Each joint is constricted at its junction with the next, and
notched in the middle, with two teeth to each segment
above and below the notch. The contents also divided
into two portions. Common both in England and Ame-
rica. (Pl IIL, fig. 2.)

167. LARGE STAR DEsMID (Micrasterias denticulata).
—Single, not connected in filaments. Circular, and
divided into two segments, each of which is five-lobed,
with the middle lobe the smallest; each of the larger
lobes is again notched. Common. (PL IIL, fig. 3.)

168. WHEEL DESMID (Micrasterias rofata).— So much
like the last that it is easily confounded with it ; the chief
differences being that the margins of the divisions are
toothed, and the middle lobes of each segment have each
three notches instead of one. (Pl IIL, fig. 4.)

169. SMALL STAR DESMID (Micrasterias truncata).—
This is very much smaller than either of the preceding, is
also circular, and divided into two segments, of which
each is five-lobed ; but the end or middle lobe is much
the broadest, the other lobes being sharply toothed.
Common. (Pl III., fig. 5.)

170. OBLoNG DEsMmID (Zwuastrum oblongum).—This
desmid is of an oblong form, and smooth, divided at the
centre into two equal segments, which are five-lobed. The
notches between the lobes are broad, and the lobes have
the corners rounded. (Pl IIL, fig. 6.)

171. Tuick EvastruMm (Zuwastrum crassum).—About
the same size as the last, but more four-sided, with the
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ends rounded. Each segment is somewhat square at the
base, with concave sides, from which the end lobe is se
parated by a deep notch on each side. (Pl IIL, fig.
7.

)172. WARTY EUASTRUM (Zuastrum verrucosum).— This
1s a very characteristic species, though not so common as
some others. The surface is rough with warty granules;
each segment is broader than long, being broadly wedge-
shaped and three-lobed, each lobe with a concave de-
pression in the centre.

173. TRIANGLE EuAsTrRUM (Euastrum didella).—In
this species each segment is pyramidal, the basal corners
rounded, the sides with a convex projection, the ends
flattened and squared, with a narrow terminal notch., (Pl
I11., fig. 8.

1 74.gEmg:ED EuAsTRUM (Zuastrum ansatum).—Smaller
than the last, each segment triangular, with a blunt apex,
the sides concave and the apex notched. (PL III., fig. 9.)

175. PECTINATE EUASTRUM (Euastrum pectinatum).—-
Each segment i this species is three-lobed, the end lobe
being broad, almost flat; the side lobes with a concave
depression or blunt notch in the centre. The whole plant
1s twice, or more, longer than broad. It 1s not so common
as many other species.

176. ELEGANT EuasTRUM (Zuwasirum elegans).— This
is a very minute species, of an oblong form, with a broad
shallow notch on each side, and a broad end notched in
the centre. (PL III., fig. 10.)

177. CRENATE CoSMARIUM (Cosmarium crenatum).—
About twice as long as broad, divided at the centre into
two equal lobes, which are flattened at the sides and end,
and the margin crenate, or serrated with blunt rounded
teeth. Smaller than the next. (Pl IIL, fig. 11.)

178. PEARLY COSMARIUM (Cosmarium margaritiferum).
—The commonest species of its genus. The surface rough
with little granules; divided into two kidney-shaped seg-
ments, which sometimes are almost circular. (Pl IIIL.,

fig. 12.)
179. PyramiD CosMARIUM (Cosmarium pyramidatum).
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—This is rather an elongated form, being twice as long as
broad, deeply constricted into two equal segments, each
of which is somewhat triangular, with rounded angles.
Not uncommon.

180. MINUTE COSMARIUM (Cosmarium bioculatum).—
This very small species is divided on each side by a gap-
ing notch into two elliptical segments, having the broad-
est sides united by a distinct neck. Its minute size occa-
sions it to be often overlooked.

181. ANGULAR CosMmaAriUM (Cosmarium botrytis).—
This species differs from C. margaritiferum in its more
elongated form and flattened ends, so that each lobe is
more triangular than kidney-shaped. The beaded margin

will serve to distinguish it from the “pyramid cosma-
rium.”

182. BEAUTIFUL CosMARIUM (Cosmarium ornatum).—
Smaller than the last, from which it is distinguished by its
less regular outline, and its end view, instead of being
elliptical, has a convex projection on each side, so as to
be cross-shaped. (Pl IIL, fig. 13.)

183. GOURD CoSMARIUM (Cosmarium cucurbita).—The
surface is not granular, as in the preceding. It is a small
species, with nearly straight sides and rounded ends. The
erd view is circular. This is by no means an uncommon
species. (PL IIL, fig. 14.)

184. FORK-SPINED XANTHIDIUM (Xanthidium arma-
fum).—This 1s like a species of Cosmarium, having a spiny
margin. The segments are almost kidney-shaped, and
fringed with short spines, each of which is divided at the
apex into three or four points.

185. SHARP-SPINED XANTHIDIUM (Xanthidium fascicu-
latum).—The segments are usually kidney-shaped, as in
the last species, but the spines are slender and pointed, in
pairs at the margin; each segment has commonly four
pairs of spines.

180. HORNED STAURASTRUM (Staurastrum dejectum).
—In the side view this little species consists of two elliptic
or half-moon-shaped segments, with each horn or extre-
mity ending in a sharp spur. The end view shows three
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or four equidistant rays, each terminated by a spur or
spine. A common species. (Pl III, fig. 15. )

187. ALTERNATE STAURASTRUM (Smf;m:fﬂ:m alter-
nans).—The two segments are oblong, and rough on the
surface, but, not lying in the same plane, have the appear-
ance of bemg unequal. End view three-lobed, the lobes
of the one segment alternating with the lobes of the other.
Not so common as the last. (Pl. IIL, fig. 16.)

188. FINGER-LIKE PENIUM (Penium digitus).—Of a
long elliptic form, with nearly straight sides and rounded
ends. The division into two segments is indistinct, but
there 1s a paler band across the centre. End view circu-
lar. A very common species. (Pl III., fig. 18.

189. BREBISSON’s PENTUM (Penium Brf&z'sscmz'z';.—This
is scarcely so large as the last, and the sides are straighter,
so that it has the form of a cylinder with rounded ends.
It 1s often so plentiful in places where water lodges in wet
weather as to form a stratum. (PL III., fig. 19.)

190. CAPPED TETMEMORUS (Zetmemorus granulatus).
—This genus at first sight resembles the last in its cylin-
drical form and elongated fronds, but it differs in being
constricted at the middle and in having notches at the
ends. The present is the most common species, which 1s
spindle-shaped, with colourless ends.

191. SLENDER Docipiom (Docidium baculum) consists
of long, straight, slender, thread-like fronds, divided across
the centre into two segments, each of which is a little
swollen near the joint. There are several species belong-
ing to the same genus, but this is the most common. (Pl
II1., fig. 20.)

192. CRESCENT CLOSTERIUM (Closterium lunula).—
This species and the four following belong to a genus in
which the fronds are narrowed towards each end, and
curved like a bow or a crescent. In this, one side 1s
nearly straight, and the other tapers rapidly from the
centre towards each end. (Pl IIL, fig. 21

193. EHRENBERG'S CLOSTERIUM (Closterium Ehren-
bergii) differs from the last in being more curved, the
lower side concave instead of straight, and a little swollen
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at .the centre. A number of vesicles are scattered over
the frond, and not arranged in a single line as in the next.
(PLALL, fig. 22.)

194. BEADED CrosTERIUM (Closterium moniliferum).
—Smaller than the last, similarly swollen at the centre,
but it has a single row of vesicles down the middle. (Pl
11 fig. '23.)

195. LINED CrOSTERIUM (Closterium striolatunt).—
When the green contents are discharged, the membrane 1s
distinctly striated. It isaslender species, crescent-shaped,
with a single row of vesicles, and the ends are very blunt.
(Pl. I1L, hg. 24.)

196. BEAKED CrosTERIUM (Closterium rostratum).—
This differs from all the other species we have enumerated
in tapering at each end into a Kind of beak. The green
endochrome is confined to the central swollen portion,
which is about the length of one of the uncoloured ends.

197. SPIRAL DEsMID (Spirelwnia condensata).—This
may be known from all the others which are here enume-
rated by the green contents forming a broad spiral band.
The sides are straight, and the ends rounded. It is a very
attractive species, and is common. (PL IIL, fig. 25.)

--II+F—-

FRESH-WATER DIATOMS.

Of all microscopic objects Diatoms have engrossed the
most attention, and maintained the greatest popularity.
These organisms are plants, low in the scale it is true, but
still plants, belonging to the water-weeds or a/ge. One
great peculiarity in these minute plants is the possession of
a flinty or siliceous skeleton or framework, which 1s in
reality the portion sought after by microscopists. This
framework in most instances consists of two corresponding
valves, or more or less flattened plates, which are applied
together and form a frustule, of which the front view and
the side view differ. These terms are employed in the
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following descriptions in such a sense. Fresh, brackish,
and salt water are alike inhabited by various species, and
their flinty skeletons are found buried in the earth in a kind
of fossil condition, in deposits sometimes of miles in extent,
which often indicate the bed of some ancient lake. When
collected in a living state, floating on the surface of ditches
or adhering to larger plants, they are, besides their own
endochrome, usually mixed with organic matter, fromwhich
they must first be cleansed. This is usually accomplished
by boiling in nitric acid, which destroys all but the flinty
skeletons ; and when thoroughly cleansed, by washing in
distilled water, from all trace of acid, these skeletons are
mounted dry or in balsam. The surface of the valves are
marked in various ways with channels, strie, ribs, or dots;
and the form of the valves is almost as variable as their
markings. For the following enumeration of the species
most commonly found in fresh and also in salt water, we
are indebted to Mr. Frederic Kitton, of Norwich, a
gentleman well known as an authority, and of great
experience in this subject.

198. RoBusT EPITHEMIA (ZEpithemia turgida).— The
group or genus to which this belongs contains species
which are parasitic, adhering by the concave surface to
the stems of small aquatic plants and a/ge. The valves
are arched or bent (arcuate), and crossed by transverse
ribs. This species is the most robust of those common
in fresh water, and the ribs are very distinct. Common
in ditches. (PL IIL, fig. 26.)

199. MARSH EPITHEMIA (Zpithemia rupestris).—The
present is a small form, with almost spindle-shaped valves,
which are slightly curved, with the ribs distant from each
other, and the strie between them faint. Marshes and
boggy pools.

200. SWOLLEN EPITHEMIA (ZEpithemia gibba). — This
species differs conspicuously from the preceding, the front
view being straight, or line-like, swollen at the middle and
at each end. The side view is narrow, with straight
parallel sides and obtuse ends. Marshes and boggy
pools.
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201. FOUR-RIBBED EUNOTIA (Zunotia telraodon).—In
this genus the valves are also bent, as in the last, but
there are little nodules at the extremities, there are no
ribs, and the delicate striz are convergent. The present
species has four dorsal ridges, which in a side view resemble
large blunt teeth, on the outer margin. Boggy pools. (Pl
i he 27)

202. BRoAD HIMANTIDIUM (Himantidium bidens).—
The curved valves in this genus bear great resemblance
to those of the last, but in the present the frustules are at
first united together into a filament, and the strize on the
valves are parallel. In this species the valves are pro-
portionately broader than in the next, and there is a
depression in the centre of the convex side, and one near
each extremity. In marshes. (Pl IIL, fig. 28.)

203. NARROW HIMANTIDIUM (Himantidium pectinale).
—Valves narrower than the last, tapering, but not con-
stricted, towards the extremities. More usually united
into a filament.

204. ComMoN MERIDION (Meridion circulare).— The
frustules in this genus are wedge-shaped, and united to-
gether into a spiral filament. The valves in the present
specles are long, wedge-shaped, rounded at the larger end,
and the strize are indistinct. Attached to the stems of
water-plants in clear streams. (Pl IIIL, fig. 29.)

205. BLUNT OpONTIDIUM (Odontidium mutabile).—In
this genus the frustules are quadrangular, and united in a
filament. The valves are either elliptical or cross-shaped,
with conspicuous ribs. This species has oval or elliptical
valves, with ribs at the margin. Common in ditches. (PL
I11., fig. 30.)

206. PoINTED ODONTIDIUM (Odontidium Zabellaria).—
The frustules do not adhere together so tenaciously as in
the last species, and the valves are usually oval, with
pointed ends. Common in ditches.

207. BroaD OponTIDIUM (Odontidium mesodon).— Dis-
tinguished from the other two species by the broader
frustules, and more oval form of the walves, with only
from two to four ribss. Common in ditches.
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208. AcUTE FRAGILARIA (Fragilaria capucina).—The
frustules are also quadrangular, narrow, almost line-like,
and united into a filament; whilst the valves are also
linear, or narrowly elliptical, and striated. In this species
the valves are narrow, with parallel sides and wedge-
shaped ends. Common in ditches. (PL III., fig. 31.)

209. OBTUSE FRAGILARIA (Fragilaria striatula).—The
valves are broader and their extremities more obtuse than
in the previous species, and the striee are much closer
together. Common in ditches.

210. ComMoN CHAIN Diatom (Diatoma vulgare).—The
frustules are oblong, adhering together by their angles in
a zigzag chain. The valves in this species are elliptical,
suddenly diminishing at their extremities, and ending
bluntly. Attached to confervae growing in gentle streams.
(PL 111, higii32)

211. LonG CHAIN DIATOM (Diatoma elongatum).—
Longer and narrower than the last, and the valves with
straight sides, slightly swollen at the rounded ends ; grow-
ing as uhﬂve, and frequently found living in the water
supply of various towns, mixed with the following species.

212, STELLATE Diatom (Asterionclla formosa).—Frus-
tules line-like, end swollen, adhering at similar ends, giving
a star-like arrangement to the filaments. The filament in
this species consists of from four to nine frustules; the
adhering end of the frustule 1s generally rather more en-
larged than the free portion.

213. SicMoip NitzscHIA (Nitzschia sigmoidea).— In
this large group the frustules are not united at any period,
and are therefore called free. They are long, narrow, and
keeled ; the valves are linear, with punctate margins and
transverse lines or strize. In the present species the valves
are long and narrow, with parallel sides and short pointed
ends. The keel has a single row of dots. Common in
every frésh-water gathering. (Pl III, fig. 34.)

214, ARCHED NITZSCHIA {M’tﬂfﬁfa amphioxys).—The
valves are short, and bent like a bow, with sharp and
prominent extremities. The strize are distinct. Common
in moss growing in damp situations. (PL IV, fig. 31.)
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215. COMMON AMPHIPLEURA (Amphipleura pellucida).
—The frustules are free and elongated, narrowly spear-
shaped, with longitudinal ridges. More or less common
in every wayside pool and rivulet. (PL IIL, fig. 33.)

216. LONG SYNEDRA (Synedra ulna).—T he frustules in
Synedra are elongated, and at first attached by the lower
end. In this species the sides of the valves are nearly
parallel, with the extremities suddenly pointed. Very
common. (Pl IV, fig. 33.)

217. HEADED SYNEDRA (Synedra capitata). — The
valves are long and narrow, with parallel sides, expanding
at each end into a triangular head. Very common. (Pl
IIL., fig. 35.)

218, SLiPPER CYMATOPLEURA (Cymalopleura solea).—
The frustules in this genus are oblong, the undulations of
the valves have a boss-like appearance on the margin, and
the surface of the valves undulated. The valves in this
specles are narrow, gradually constricted towardsthe centre,
and the ends pointed, with six undulations, and the surface
striated.

219. Erripric CYMATOPLEURA (Cymaloplenra elliptica).
—The valves are broadly elliptical, a little pointed at the
extremities, with four or five undulations ; the striee on the
surface not so distinct. Both species common in ditches.
(PL IV, fig. 1)

220. TWO-ROWED SURIRELLA (Swrirella biseriata). —
In this genus the frustules are usually somewhat wedge-
shaped, the margins produced into a kind of wing, with
distinct, usually parallel, channels. The valves in this
species are broadly spear-shaped (elliptical lanceolate),
with conspicuous wings and large channels.

221. NARROW SURIRELLA (Surirella linearis).—Valves
narrower than in the last, occasionally constricted, with
either blunt or pointed extremities. Both species common
on marshes and ditches. (Pl IIL, fig. 36

222, OVATE SURIRELLA (Swrirella ovata).—A minute
species. The valves ovate, wings small, and channels only
at the margins. The three preceding species will generally
be found in boggy pools. (PL IV, fig. 34.)
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223. RipseED CampyLopiscus (Campylodiscus costatus).
— The frustules are saddle-shaped and contorted; the
valves circular, with radiating channels; the centre
mninutely dotted. Frequently associated with the species
above described.

224. LirtLE CycLoTELLA (Cydotella minutula).—The
frustules are either free or united, and of a flattened, circu-
lar, or discoid shape. The valves with radiating strie.
In this species the valves are not undulate. Common
in fresh water.

225. KutzIiNG's CycLOTELLA (Cyclotella Kutsingiana).
—The valves are undulated, and the delicate radiating
strize form a broad marginal band ; centre of disc smooth.
Common in fresh and brackishwater. (PLIV.,figs.11,110.)

226. CoMMON ORTHOSIRA (Orthosira orichaleea).—In
this genus a cylindrical filament is formed by the union of
numerous frustules, usually spiny or toothed at the line of
junction. The filaments in this species are straight, and
the face of the junction surfaces smooth. Common every-
where. (Pl I1II., fig. 37.)

227. SAND ORTHOSIRA (Ortliosira arenaria).—Filament
curved, very rigid; valves with a line of dots; junction
surfaces with radiating strize. Not so common as the
preceding. (Pl IV, fig. 3.)

228. VARIABLE MELOSIRA (Melosira varians).— The
frustules are cylindrical, attached end to end in a filament.
The valves are cylindrical, with flattened or truncated ends.
Found in every clear spring or river, from the lowest to
the most elevated situations. When living, of a rich golden
yellow or chestnut hue.

229. PArASITE CoccoNEls (Cocconeis pediculus).— In
this genus the valves are elliptical, with a line down the
middle and a nodule in the centre. In the present species
the frustule is arched, the valves elliptical, somewhat angu-
lar, and delicately striated. Parasitic on small water-plants
and conferve.

230. Frat Cocconkts (Cocconeis placentula).— The
frustules are flat, and the elliptical valves striated. Of
frequent occurrence with the above. (PL IV, fig. 35.)
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. 231. ACHNANTHIDIUM (Achnanthidium lanceolatum).—
The frustules resemble those of Acknanthes, but have
no stipes: they are united into a filament. The valves
are elliptical; the upper one with a median line and cen-
tral nodule, the lower with the nodule dilated only on one
side. (Pl IV, fig. 4.)

232. BoaT-sHAPED CYMBELLA (Cymbella cuspidata).—
The frustules are boat-shaped, and unattached, or free.
The valves are striated, with indistinctly beaded or moni-
liform strize. (Pl IV., fig. 5.)

23 3. SPEAR-SHAPED COCCONEMA (Cocconemalanceolatum).
—The frustules in this genus have a similar form to those
of Cymbella, but are borne upon a stipes or stalk. The
valves have a longitudinal line near the middle, with
nodules at the centre and extremities. (Pl IV., fig. 6.)

234. CLUSTERED ENCYONEMA (Lncyonema cespitosum).
—The frustules in this genus resemble those of Cymdbella,
but they grow enclosed in a threadlike tubular frond, often
much divided. The ends of the valves in this species are at-
tenuated. In ditches,attached to Conferva. (P1.IV.,fig. 10.)

235. MINUTE AMPHORA (Amphora minutissima).—In
the front view elliptic or oval ; valves marked with a trans-
verse band. Found parasitic on other diatoms,as Nitzschia
sigmoidea and Nitsschia lincaris.

236. CAPITATE GOMPHONEMA (Gomphonema capitatum).
-—The frustules are stalked and wedge-shaped in this
genus. The valves in the present species are much nar-
rowed towards the lower extremity. (Pl IV., fig. 7.)

237. CONSTRICTED GOMPHONEMA (Gomphonema con-
strictum).—The valves differ from those of the last species
In being more or less constricted towards the upper ex-
tremity.

238. CURVED GOMPHONEMA (Gomphonema curvatum).
—A small species with curved frustules, as seenin a front
view. The valves are narrowed gradually throughout their
length, with the upper extremity rounded and the lower
acute.

239. LoZENGE-SHAPED NAVICULA (Naviculariomboides).
—In this very large genus the form of the frustules is

3
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simple; more or less rectangular in the side view, with a
longitudiual clear space or line down the middle, and a
nodule at the centre and at each extremity. The valves
in this species are nearly quadrangular, and the strize very
delicate. (PL IV., fig. 8.)

240. ConNvEX Navicura (Navicula serians).—Valves
similar in size and form to the last, except that the sides
are rounded, and not at all angular. The longitudinal
strice distinct, generally associated with the last species,
forming a film on the surface of boggy pools.

241. NippLED NavicurA (Navicula crassinervia).—
Valve between elliptical and spear-shaped, with the ex-
tremities lengthened or produced into a kind of seed-like
termination. Strize delicate. Similar habitats to the pre-
ceding.

242. HORNED Navicura (Navicula cuspidata).—Valve
spear-shaped, with somewhat acute extremities. The strize
parallel and distinct. There is a great similarity in the
outline of these four species, especially to the unpractised
eye. Of frequent occurrence in ditches.

243. SWOLLEN NAvicUuLA (Navicula gibberula).— The
valves in this species have rounded ends, and the sides
have a convex inflation at the centre. Common in ditches.

244. BORDERED NAvicurA (Navicula firma).—Valve
narrow, gradually tapering to the rounded ends; a longi-
tudinal line near each margin. Central nodule con-
spicuous. Striee fine. Common in ditches.

245. CONSTRICTED NAVICULA (Navicula amphisbana).
—Valve elliptical, with constrictions near the extremities,
and rounded ends. Common in fresh and brackish water.
PL TV, B 32.)

246. GREAT PINNULARIA (Pinnularia major).—From
Navicula, this genus differs chiefly in the valves being
ribbed instead of striated. This is a large and fine species,
with the sides parallel and straight, except a slight mar-
ginal inflation at the centre, and blunt rounded ends.
The central nodule large. Marshes and sluggish streams.

247. NARROW PINNULARIA (Pinnularia viridis).—Valve
narrowly elliptical, with the ends scarcely so rounded as
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the last, and without a central inflation. Ribs closer than in
preceding species. Common everywhere. (PL IV, fig.9.)

248. OBLONG PINNULARIA (Pinnularia oblonga). —
Valve spear-shaped (lanceolate) with rounded ends; the
ribs distant from each other, and reaching to the line down
the middle of the valve. Not so common as the above,
but frequently mixed with it.

249. RADIATE PINNULARIA (Pinnularia radiosa). —
Smaller than the last, of similar form, but more pointed
extremities, and the radiate ribs closer together. Common
in fresh water.

250. VARIABLE PINNULARIA (Pinnularia varians). —
Variable in form and size, with oblique ribs nearly reach-
ing the median line, more conspicuous opposite the cen-
tral nodule.

251. BROAD-BANDED STAURONEIS (Stauroncis phanicen-
teron).—This genus differs from Pinnularia in the central
nodule being widened into a clear central band. This
species is of a spear-shape (lanceolate). The central band
reaches the margin. Striz fine. Very common inall fresh-
water gatherings.

252. DELICATE STAURONEIS (Stawroncis gracilis). —
Valve of a similar form to the last, but with the central
band scarcely reaching to the margin. Strie much closer
than in the last species.

253. NIPPLED STAURONEIS (Stauroneis anceps).—Form
of the valve elliptical, with teatlike extremities. The
central band not reaching to the margin, and the striee
delicate.

254. ComMoN PLEUROSIGMA (Pleurosigma lacustre).—
The valves in this genus are more or less spear-shaped,
with a sigmoid line (like an elongated S) down the middle.
This species is of a pale brown colour, and the middle
lme considerably bent.

NARROW PLEUROSIGMA (Pleurosigma atlenuatum).
———The colour of this species is purplish brown, the ends
of the valves blunt, and the median line less waved than
in the last.

256. SPENCER'S PLEUROSIGMA (Pleurosigma Spencerii).

3—2
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—The colour of this species is a pale brown. The ends
of the valves are obtuse, and its size is less than either of
the foregoing. It requires care to distinguish many of the
species in this genus from each other. T he above species
of Pleurosigma are more or less common in all fresh-water
gatherings. (Pl IV., fig. 30.)

+

MARINE DIATOMS, familiar to every microscopist,
are found all along the coast, parasiticon seaweeds,attached
to zoophytes, and. often in great abundance in the stomachs
of marine animals, especially molluscs, and growing freely
in every tide pool. Collecting them is no very difficult
task ; and, when unmixed with sand, boiling in nitric
'u:u:'l, and afterwards free washings in distilled water, are
sufficient to procure the siliceous shields in a fit cc:cndltmn
for mounting as microscopical objects. The following
species are those most commonly met with in stale or
brackish water.

25%7. VENTRICOSE EPITHEMIA (Zpithemia ventricosa).—
The valves in this genus are arcuate, or bent like a bow,
with transverse ribs. The form of the present species will
be better understood from the figure (P1. IV., fig. 36) than
any technical description. It occurs i brackish water.

258. SicMo1D NirzscHIA (Nitzschia sigma).—This 1s a
large genus of elongated form, with the valves linear or
line-like, and keeled with a punctate margin and tranverse
strie. In the front view the present species has the waved
form of a long S (/). Brackish water.

259. BEAKED NrrzscHIA (Vilsschia vivax).—The front
view in this species is straight, the valves bent like a bow
(arcuate), and beaked at the extremities, with distinct
strize terminating in marginal dots. Found in sand ripples.

260. POINTED NitzscHIA (Nitzschia dubia).—In this
the valve is straight, with the ends tapering to a point.
The tranverse striee are faint. Common in all marine and
brackish-water gatherings, and resembles Zryblionella
acuminata, with which it is frequently associated.
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-261. BLUNT NitzscHIA (Nifzschia virgata).—This is
also straight in the front view, with the valves slightly
curved, and obtuse at the extremities. The distinct strie
become dilated into bands towards the margin. Common
in gatherings from sand ripples.

262. INFLATED SYNEDRA (Synedra jfulgens).—In this
genus the frustules are long and attached by the lower
end. In the present species they grow at the extremities
of a thick branched stem, and the valves are inflated at
the middle and ends. Found attached to seaweeds.

263. ACUTE SYNEDRA (Synedra affinis).—Grows in fan-
like tufts at the extremity of a stem. The valves are
acute and spear-shaped. Also parasitic on seaweeds.

264. SLENDER TRYBLIONELLA (Z7yblionella gracilis).—
This genus is allied to Swrirélla, from which it is distin-
guished by its more regular and symmetrical form, and
parallel, scarcely conspicuous, canahcuh or channels.
Found in brackish water. (Pl IV,, fig. 2

265. CoMMON TRYBLIONELLA (Tr_ybf:'anefffz acuminata).
—The valves in this species are linear, with pointed ends
and interrupted strize. Very common in brackish water.

266. WINGED SURIRELLA (Surirella striatula).—In this
genus the frustules are usually somewhat wedge-shaped,
the margins produced into a kind of wing, with distinct
and usually parallel channels. The valves of the present
species are ovate and striate, and somewhat resemble the
next species. Found in brackish water.

267. FINE-RIBBED SURIRELLA (Swurirella gemma) has
much finer ribs than the last, with a less conspicuous wing,
and is finely striate between the ribs (coste). Occurs
also in brackish water.

268. OvaL SURIRELLA (Swurirelle ovalis). — A small
form, attenuated towards one extremity, and the margin
with short teeth-like ribs. The centre of the valve 1s
striate.

269. DoTTED CAMPYLODISCUS (Campylodiscus cribrosus).
—As Smith has observed, the “species included under
this genus may all be recognized by the characteristic bend
or contortion of their surfaces,” This species has an qb-
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scurely radiant series of irregular-shaped granules on the
valves. Occurs in the mud of estuaries and in dredg-
Ings.

270. LitTLE CAMPYLODISCUS (Campylodiscus parvulus).
—The disc 1s nearly circular and small, with about twelve
ribs. It is usually considerably contorted, and is the
smallest species know. Found under similar conditions
to the foregoing. (PL IV, fig. 2.)

271. ARCHED RHABDONEMA (RAabdonema arcuatum).
—In this genus, the frustules united form a compressed
filament with a short stem. The valves are joined to the
connecting zone by a series of rings, which are furnished
on the circumference with a row of cells. Marine, gene-
rally growing on the smaller Alge. (PL IV,, fig. 25.)

272. MARINE GRAMMATOPHORA (Grammatophora ma-
rina).—The frustules in this genus are also united into a
filament, which partly separate and form a zigzag chain,
Common on small Algee, growing just below low water,
(BL BV, fig. '2):)

273. BEADED MELOSIRA (Melosira nummuloides).—The
frustules in this genus are usually cylindrical or disc-shaped,
cohering in a filament ; but in the present species they are
spherical and united in pairs, strung together like a string
of beads. Common on Algz. (PL IV, fig. 26.)

274. RADIATE CosciNopiscus (Coscinodiscus radiatus).
—The valves in the genus Coscinodiscus are circular, and
more or less convex. The hexagonal cells in the present
species are in radiating lines, and largest in the middle
The margin of the valves 1s smooth. Found in the
stomachs of molluscs and in dredgings. (PL IV, fig. 12.)

275. EXCENTRIC CoscINODISCUS (Coscinodiscus eccerv
tricus).—The cells in this species are small, and arranged
in excentric lines. The margin of the valve is spinous,
Found also within small molluscs and in dredgings.

276. DELICATE CosciNoDiscUs (Coscinodiscus subtilis).
—The cellules are small, and arranged in radiating lines
from the centre to the circumference. Found in brackish
water, frequently attached to the stems of rushes, &c.

277. RALFs's ACTINOCYCLUS (Adfﬂﬂgfrfm Ralfsii).—
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In this genus the shape is also circular or discoid, and the
markings of the valves consist of radiating dots {gra.nules)
nearly reaching a small central blank space. Near the
margin, a small circular clear portion has the appearance
of a nodule. This species is easily distinguished by its
beautiful blue colour when mounted in balsam and viewed
under a low power. Found in the stomachs of molluscs
and in dredgings. (Pl IV, fig., 29.)

278. TRANSPARENT ACTINOCYCLUS (Actinocyclus subtilis)
is very transparent, with numerous radiating dotted lines.
Found in the same localities as the foregoing.

279. WAVED ACTINOPTYCHUS (Actinoptychus undulatus).
—The species which compose this genus are distinguished
by the division of the disc into triangular portions by
radiating lines. In the present species the segments are
alternately elevated and depressed. Found in the stomachs
of molluscs and in dredgings. (PL. IV, fig. 14.)

280. MANY-EYED Eupopiscus (Zupodiscus argus),—
The present genus differs from Coscinodiscus, in the struc-
ture being apparently less cellular, and in the raised pro
cesses or horns which occur on the margin of the disc,
of which this species has three or more. Found at the
mouths of rivers and in dredgings. (Pl IV, fig. 13.)

281. TWIN-sPOT AULISCUS (Auliscus sculptus).—In this
genus also the forms are discoid or oval, with two circular
flattened processes at some distance from the margin in
each valve. The present is the only British species, and
occurs in the mud at the mouths of rivers and in dredgings.
(PL. IV,, fig. 15.)

282. EARED BIDDULPHIA (Biddulphia aurita).— The
large, angular, four-sided frustules in this genus adhere to
each other in a chain by their alternate angles. The valve
in this species is elliptical, with two or three spines in
the central elevation. Common on Alge. (PL IV,
fig. 23.)

283. HONEVCOMBED TRICERATIUM (Z7iceratium favus).
—The side view in the species of this genus is either three,
four, or five angled. In the present the cells are long
and hexagonal, the sides nearly straight, or alittle conves
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with obtuse angles. Found in mud at the mouths of
rivers and in dredgings. (Pl IV., fig. 16.)

284. ANGLE-BARRED TRICERATIUM (Z7iceratium alter-
nans).—The sides are straight, with obtuse angles, which
latter are granulated, and separated by transverse lines from
the hexagonal centre. Found under similar conditions to
the foregoing.

285. SHIELD CoccoNE1s (Cocconeis scutellum). — The
valves in this genus are elliptical, with a line down the
middle, and a nodule in the centre. In this species
the valves are broadly elliptical, and the transverse lines
are concentric. It is said to oceur in every quarter of the
globe, parasitic on the larger Alge. (Pl IV, fig. 18.)

286. LONG-STEMMED ACHNANTHES (Acknanthes longi-
pes)—In this genus the frustules grow attached to a
stem or stipes. The frustules are bent downwards, so
that the upper side is convex. It this species the stem is
long, and the valves ribbed. Parasitic on seaweeds. (Pl.
IV., fig. 22.)

287. SHORT-STEMMED ACHNANTHES (Acknanthes bre-
vipes).—The stem is short, and the valves, though striate,
are not ribbed. It also grows attached to seaweeds.

288. SAND AMPHORA (dAmphora arenaria).— In this
genus the valves are bent, with a nodule at the centre of
the inner edge. The frustules of the present species are
broadly linear, with rounded angles, and the valves are
very transparent. It occurs in sand ripples.

289. OvaL AMPHORA (Amphiora ovalis).—The frustules
are oval, with broadly rounded ends, and the valves have
distinct beaded or moniliform strize. It is found in salt
or brackish water. (Pl IV,, fig. 17.)

290. ELrirTic Navicura (Navicula elliptica).—This is
the largest genus of British diatoms. The form is simple,
more or less rectangular in the side view, with a longitu-
dinal clear space or line down the centre, a central and
terminal nodules. The present species 1s elliptical, with
rounded ends and distinct, beaded or moniliform striee.

291. JENNER'S NaAvicuLA (Navicula [enneri).— This
species has a waved central line, and the frustules are
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twisted. It differs from the next in being larger, and the
extremities obtuse. This occurs in brackish water.

2g2. WEsT's Navicura (Navicula Westii).— In this
species the middle line is slightly waved or flexuose, and
the extremities somewhat acutely pointed. It is also found
in brackish water. (PL IV, fig. 37.)

293. ELEGANT NavicurA (Navicula elegans).— The
valves are broadly spear-shaped, with slightly pointed
ends. The striee are curved and radiant towards the
smooth space around the central nodule. It occurs in
brackish water and tide-pools.

294. LYRATE Navicura (Navicula lyra).—The valves
in this species are elliptic, marked by two narrow longi-
tudinal blank spaces, connected by the central nodule
into the form of a lyre: hence its name. Is found in sand
ripples.

295. GRANULATED Navicura (Navicule granulata).—
In this species the valves are broadly linear, with straight
sides, and the ends suddenly constricted to a point. It
resembles the next in outline, but differs in the coarseness
of the markings, which are large and brilliant. Nearly
opaque when dry. Also in sand ripples.

206. CrRYSTAL NavicuLA (Navicula humerosa).— As
already observed, the outline of this species is the same
as the last ; but the strize are closer and less distinct, clear
and glassy when dry. Both species are common in sand
ripples.

297. NARROW PINNULARIA (Pinnularia peregrina).—
This genus differs from Nawicula chiefly in the valves
being ribbed instead of striated. Under a high power
the ribs are found to be transversely striate. The present
species has narrowly spear-shaped (lanceolate) valves,
which gradually taper towards each extremity. Found in
brackish water.

208. DISTANT-RIBBED PINNULARIA (Pinnularia distans).
—The valves 1n this species are spear-shaped (lanceolate),
with distant radiating ribs, not reaching the central line.
It is a very common form in deep-sea dredgings.

299. SALT MARSH STAURONEIS (Stauroncis salina).—
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This genus differs from the last in the central nodule
being widened into a clear central band. The present is
a small species, with somewhat spear-shaped valves and
obtuse extremities. It occurs in salt-water marshes. (PL
1V, fig. 20.)

300. BEAUTIFUL STAURONEIS (Stauroneis pulchella) has
also spear-shaped valves; but the central band is dilated
outwards, and the strie are much more distinct than in
the last. It is common in sand ripples, as well as in
dredgings.

301. LOZENGE-SHAPED PLEUROSIGMA (Pleurosigma
guadratum)—In this genus the valves are more or less
spear-shaped (lanceolate), with a sigmoid line (shaped
like a long s down the middle. The form of the pre-
sent species is rhomboid, and easily distinguished by its
angular shape. The strize are oblique and delicate. It
is common in salt-water ditches and small creeks.

302. ANGULAR PLEUROSIGMA (Pleurosigma angulatum)
is not of so angular a form as the last; but the strize are
similar, and it is found in kindred localities.

303. LONG PLEUROSIGMA (Pleurosigma elongatum) is
long and narrowly spear-shaped, with the median line
almost straight. The striee are oblique. The long narrow
form of this species is sufficient to distinguish it from its
allies.

304. BavLtic PLEUROSIGMA (Pleurosigma Balticum).—
The valves are long and straight, except near the extremi-
ties, which are curved in opposite directions. The strie
are -both longitudinal and transverse. Occurs in salt
marshes.

305. CROSS-LINED PLEURISIGMA (Pleurosigma strigilis).
—This form is spear-shaped (lanceolate), with transverse
and longitudinal strize, which are very distinct. The
difference in the shape of the valves must be observed in
distinguishing this from the last. It 1s also found in salt
marshes.

306. ACUMINATE PLEUROSIGMA (Pleurosigma acumi-
natum) is spear-shaped or lanceolate, but with more
obtuse extremities than the last. The striz are both
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longitudinal and transverse. Found in salt marshes. (PL
1V, fig. 21.)

307. WINGED AMPHIPRORA (Amphiprora alata)—This
genus is distinguished by its side wings, which are con-
stricted in the middle ; so that when viewed in front the
form is more or less ﬁddle—shaped, with broadly rounded
ends, and the present species is often twisted. It occurs
on the surface of the mud in salt-water ditches. (Pl IV,
fig. 19.

g3n3.) SMITH'S MASTOGLOIA (Mastogloia Smithii).—This
last genus has the frustules imbedded in a gelatinous
frond, and the frustules are oblong or boat-shaped. In
this species they are somewhat spear-shaped, with obtuse
extremities, Brackish water. (PL IV, fig. 28.)

R —

FUNGI afford numerous interesting objects for the
microscope. Many of them are exceedingly common,
and most are easy of manipulation. Our present limits
will only enable us to enumerate a few of those which
recommend themselves either by their beauty or the
facility with which they may be obtained.

309. WHEAT MILDEW (Puccinia graminis).—Common
on grasses and straw in the autumn, forming long blackish
lines. The spores are two-celled, borne on a slender
colourless stalk, and accumulated in tufts, bursting through
the cuticle. (PL V., fig. 1.)

310. CROWNED MILDEW (Puccinia coronata).—A very
distinct species from the last, and occurs on the leaves of
the more delicate grasses. The apex of the spore bears
three or four tooth-like processes. (Pl. IV., fig. 2

311. MINT BRAND (Puccinia Menthe) sl ¢ leaves of
mint in gardens are often attacked by a species of brand
or mildew, with shorter and broader spores than either of
the abﬂve, though otherwise similar.

312. CELERY BRAND (Puccinia Apii).—A similar brand,
with two-celled spores, is found on the wild and also on

-3
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cultivated celery leaves. The entire leaf is generally
closely sprinkled with the patches of coffee-coloured
Spores.

313. ANEMONE BRAND (Puccinia Anemones).— Very
common, in the spring, on leaves of the wood anemone,
or wind-flower. The surface of the spores is rough, with
little points or projections. (PL IV, fig. 3.) A similar
but rougher-spored species is fuund but rarely, on the
Alexanders (Smyrnium). Other brands with two-celled
spores, occur on willow-herb, thistles, grounddvy, violets,
bedstraw, primroses, knotgrass, asparagus, &c., but all are
similar in character,

314. MEADOW-SWEET BRAND ( Zriphragmium Ulmarie.)
—This brand has a similar habit to the foregoing, but the
spores are divided into three cells. The Meadow-sweet
is common beside streams and ditches everywhere, and
the brand is nearly as common in autumn on the under
surface of the leaves. (PL V., fig. 4.)

315. BRAMBLE BRAND (FPhragmidium bdulbosum). —
Common on bramble-leaves in the autumn, The black
patches are good objects, 7z situ, viewed opaque with
one-inch objective. The spores are borne on a transpa-
rent pedicel in tufts. Each spore has three or four
divisions, )and the surface 1s rough with projections. (Pl
N, g 5.

31%. SSTRAWBERRY BRrAND (Phragmidium obtusum).—
Common on the leaves of the wild strawberry, is similar,
as also the raspberry brand (graci/e) on raspberry leaves,
and the rose brand (mucronatum) on leaves of wild or
cultivated roses. The principal differences are the number
of divisions in the spores.

317. GREAT BURNET BRAND (Xenodochus carbonarius).
The finest of all the brands, and occurs on the leaves of
the great burnet, but not very commonly. The spores
have a number of articulations, often as many as fifteen,
of a chocolate-brown colour, in tufts, which form black
patches, visible to the naked eye. (Pl V., fig. 6.)

318, NErTLE CLUsTER Curs (Zcdium Urtice).—
Clusters of bright golden cups, found in spring and early
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summer on the leaves and stems of the nettle. The
mouth of the cup 1s white and toothed ; the interior 1s
filled with yellow globose spores. (PL V., fig. 7.)

319. BurTERCUP CLUSTER CUPS (Zcidium Ranuncula-
cearum.—Similar cluster cups to the above are found on
the pilewort and other species of Ranunculus, and are
introduced here on account of no superior attractions, but
because this 1s the most common species, and the first to
make its appearance in early spring.

320. WHITE-SPORED CLUSTER Cuprs (Zcdium leuco-
spermum).—Are found on the leaves of the wood anemone,
generally in company with plants bearing the anemone
brand. The most important feature in this species 1s the
white spores.

321. CLusTER Cups.—Other cluster cups are found on
the leaves of the gooseberry, sanicle, coltsfoot, bedstraw,
violet, berberry, goatsbeard, buckthorn, daisy, primrose,
dock, and other plants, all similar in their general
character.

322. WHEAT BUNT (Ziletia caries).—Fills the whole
interior of the grain of wheat with a fetid olive powder,
which, viewed with a quarter-inch objective, 1s found to
consist of globose, reticulated spores, mixed with branched
threads.

323. RyE Smur (Polycystis parallela).— Forms long
dark-coloured lines on the leaves and sheaths of rye,
consisting of many-celled spores. Interesting as the type
of the so-called ‘cholera fungus.” (Pl V., fig. 20.) Allied
species are found on leaves of buttercup and anemone,
violets, and the meadow saffron.

324. WHEAT Rust (Z7ichobasis rubigo-vera).—This is
the ‘red rust’ of farmers, and is but too common on the
green leaves of growing corn, covering them with a rusty
powder, which consists of the globose spores, which burst
through the cuticle.

325. Cow-wHEAT Rust (Coleosporium Rhinantha-
cearum).—Common in summer and autumn in bright
orange patches on leaves of the cow-wheat. The spores
are at first chained together, but ultimately disconnect
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themselves, and are nearly globose : orange, with a rough
surface.

326. STAR-SPORED FUNGUS (4sterosporium Hoffmanni).
—The beautiful stellate spores of this fungus ooze out in
a black mass from orifices in the bark of the beech,
forming sooty patches. They have three or four separate
rays, and may be mounted in glycerine or balsam. (PL
V., fig. 47.)

327. GRAPE-SPORED FuNcus (Cheirospora botryospora).
—Found, in damp weather, oozing from the bark of the
beech in a black gelatinous mass, something like printers’
ink. It consists of branched threads, terminated by
clusters of spores arranged after the manner of bunches
of grapes.

328. ORANGE TENDRILS (Nemaspora ¢rocea).—On the
same beech tree as the preceding, provided it has been
felled for some time, orange tendrils may be found issuing
from orifices in the bark. These are gelatinous when
moist, but horny when dry, and consist of myriads of
clear, transparent, curved spores, pointed at each
end.

29. Bircu CuUSHION-SPORE (Coryneum disciforme).—
Black circular orifices in the bark of birch twigs are often
the indications of this fungus. It consists of a number
of brown septate spores, packed closely side by side,
and springing from a cellular cushion or disc. To the
naked eye the masses are like the heads of as many
large black pins.

330. LARGE-SPORED CORYNEUM (Coryneum macrospo-
rum).—In external appearances similar to the last; but
the spores are different, being long and with clear colour-
less tips at either end. (Pl V., fig. 8.)

331. CRESTED-SPORED FUNGUs (Pestalozzia). — One
species is found on dead camellia leaves ; but another has
recently been met with on twigs of a cypress. The black
mass, seen beneath the orifices of the bark, is composed
of spores, with a long slender stem, and a crest of about
three slender threads. (Pl V., fig. 40.)

332. TWwO-COLOURED MELANCONIUM (Melanconium
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bicolor).—The most common of all the black masses of
spores which issue from the bark of fallen twigs is one
with simple ovate spores, each containing a large nucleus.
It is most common on birch.

333. CORNEL STILBOSPORE (Stilbospora angustata).—
This is another of the species in which the spores issue
in a black mass. It is found on twigs of cornel, and has
fine brown spores, divided by three septa, which resemble
the spores of some of the Spheniz. (Pl V., fig. 22.)

334. BIRCH PROSTHEMIUM (Prosthemium betulinum).
—Dead birch twigs foster another parasite, with large
septate spores; but in this instance two or three are
clustered together in a bundle, and attached to colourless
threads, which have the appearance of rootlets. The
ma]c:nty of this kind of fungi, on dead sticks, are to be
sought in early spring. (Pl V., fig. 38.)

335. ALDER PROSTHEMIUM (P?wmfma'mu stellare).—
On dead alder sticks, but not common. The spores are
septate, and clustered in a radiating star-like manner at
the apex of a common stem. In both instances the
spores are produced within a special receptacle (perithe-
cium), more or less imbedded in the bark. (Pl V., fig. 21

336. NETTLE FLASKS (Apospharia acuta).—OIld nettle
stems will in the spring exhibit a number of black flask-
shaped bodies clustered about the lower portion of the
stem. These flasks are ‘perithecia,’ and in their interior
are very minute free sporidia, or larger and true spores
contained in long membranous asci, In the latter case
the fungus is a true Spheeria, in the]ﬁ'ormer only a con-
dition or phase of the Spharia, which continues to bear
a separate name, as here applied to it.

337. CommoN Dirropia (Diplodia wvuigaris).—This
represents a large number of species growing on dead
twigs or dead leaves. The perithecia contain a numbetr
of free spores, which are at first colourless and undivided,
but at length are divided across the centre, and in many
instances acquire a brown colour. When mature, they
_ escape through an orifice at the apex of the perithecium,

(PL V., fig. 34.)
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338. ELEGANT HENDERSONIA (Hendersonia elegans).—
Found on dead reeds in the spring. The pores are large,
and have many divisions. At first enclosed in a perithe-
cium, whence they escape as in Diplodia ; but the spores
are more attractive.

339. BircH HENDERSONIA (Hendersonia polycystis).—
On dead birch twigs. The perithecia are concealed
beneath the bark, which they elevate and ultimately
perforate.  The spores are many-celled, often divided
longitudinally. (Pl V., fig. 36.)

340. CORNEL HENDERSD‘\IIA (Hendersonia Cam:').—
With smaller spores divided by three septa. It is com-
mon on dead twigs’ of cornel in spring, and the spores
are profuse. (Pl V., fig. 49.) Other species occur on
plane twigs, bramble, and various plants, differing chiefly
in the size of the spores and the number of their septa.

341. ELM SEPTORIA (Septoria Ulmi).—Fading leaves
in autumn are subject to parasites, which appear as very
minute black points or dots, often scattered over a pale
or discoloured spot. These are the delicate perithecia of
some species of Septoria, few of which possess any attrac-
tive features: the Septoria of the elm is one of the best,
The spores, when mature ooze out in dirty white spots on
the underside of the leaves. They are colourless, elon-
gated, curved, and divided by three septa.

342. Grass BRISTLE-CUPS (Dinemasporium graminim).
The leaves and culms of dead grass have often bristly
little black cups breaking through the cuticle, which are
in themselves interesting objects. These contain spores,
slightly curved, with an awn or bristle at each extremity.
(Pl V , fig. 41. ) An allied species, with cups double the
size, 1S ‘found on rotten nettle stems.

343. ComMoN ToRULA (Zorula herbarum).—OIld nettle
stems have often large black sooty patches upon them,
an inch or two in length. They consist of a number of
roundish or oval dark-coloured spores, attached end to end.

344. Compact TORULA (Zorula hysterioides).— A less
common species, with the spores closely compressed so
as to appear like jointed threads, which also adhere to-




Jor the Microscope. 49

gether laterally, so as to differ considerably in appearance
from most other species. Found on poles and bare sticks,
in smaller patches than the last. (Pl V., fig. 16.)

345. RED CHEESE MouLp (Zorula .sparﬂ:daﬂmm)
Found in reddish patches on old cheese, and is very dif-
ferent to the common Blue Cheese Mould, having the
simple spores attached together in chains. The same
species occurs on rats’ dung, and we have seen it growing
upon glue.

346. BEADED TWIN-SPORE (Bispora montlioides).—The
black sooty patches on old stumps are sometimes a species
of Zorula, but are more commonly this fungus. The spores
are chained together as in Zovrw/a, but the spores are
larger, and each spore is divided by a transverse septum.
It is exceedingly common. (Pl V., fig. 28.)

347. ColL-SPORED FuNcus (Helicosporium vegetum.)—-
A curious fungus which has been found on rotten oak
sticks, but is evidently uncommon. The spores are long
and narrow, curled round in a spiral manner, or like the
involutions of a coil shell. (PL V., fig. 9.)

348. RED TUBERCULARIA (Zubercularia vulgaris).—
Common on dead twigs, especially on currant. Forms
bright pink or reddish, rounded, and prominent tubercles,
breaking through the bark. (Only a spermatiferous con-
dition of Netria.) The surface consists of a dense
stratum of minute sporidia (?).

49. NETTLE FuUsarium (Fusarium tremelloides). —
Little reddish patches, of a rather gelatinous nature,
sprinkled over dead stems of nettles. Only a condition
uf a species of Peziza. If one of the little patches be
removed, and placed in a drop of water on a glass slide,
the structure can be well examined with a quarter-mch
objective. One of the commonest of fungi.

350. NETTLE BLACK MOULD (Arthrobotryum atrum).
—Found on nettle stems, just visible to the naked eye.
The jointed threads are united so as to form a stem,
bearing large, dark, septate spores at the apex, in a kind
of dense head.

351. VELVETY BLACK MouLp (Helminthosporium velu-

4
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tinum). — In blackish velvety patches on fallen sticks.
There are jointed threads, dark-coloured at the base, and
spores divided transversely by three septa, scattered
amongst them. (PL V., fig. 31

352. HoLLy BLack MouLp (Helminthosporium Smithii).
—Rotten twigs of holly are often sooty with a mould of
this species, which is of a similar character to the fore-
going, but the spores are not so much divided. ~Other
species are found on herbaceous plants, lime twigs, oak
branches, rotten sticks, and dead wood.

g3, CABBAGE MOULD (Macrosporium cheiranthi). —
The decaying leaves of the field beet, and those of some
other plants, often bear the blackish patches of a kind of
mould, the spores of which resemble those figured in
PL IV, fig. 36, except that they are almost colourless.
Another species is common on decaying cabbage leaves.

354. CoMmMON PLANT MoULD (Cladosporium herbarum).
—One of the commonest of fungi, and found on almost
all damp decaying vegetable matter, in olivaceous patches
consisting of floccose threads, which are more or less
branched, and bear uniseptate spores.

355. CommoN CHAIN MOULD (Aspergillus glducus).—
This is one of the common Moulds which appear on vari-
ous kinds of decaying substances. The slender stem bears
a globose head, from which spring necklaces of minute
spores. The colour is very variable. (PL V., fig. 23.)

356. Porato MouLp (Peronospora infestans).—This is
the mould too well known as connected with the potato
disease. It appears on the stem and leaves in the form
of delicate branched threads. The upper portion of the
branches with swollen nodules, and terminated by solitary
spores. (PL V., fig. 25.)

357. LerTuce MoULD (Peronospora gangliformis).—
Frequent on lettuces and allied plants belonging to the
natural order Compositee. The branches terminate in a
swollen, subglobose head, bearing several spicules, each
spicule surmounted by a spore. (Pl V., fig. 27.)

358. SANDWORT MouLD (Peronespora Afmaﬂa) —This
1s found upon Arenaria trinervis and some other species.
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This 15 a handsome form of mould, with slender stem
much and equally branched, and bearing at the tips small
elliptical acrospores. (Pl V., fig. 26.)

359. Parsnip MouLD (Pﬁaﬂa@ara nivea).—Qccurs on
parsnip, wood angelica, and other umbelliferous plants.
The patches on the leaves are white, and very conspicuous.
The threads are produced in bundles, each thread being
short and once or twice forked, bearing subglobose
acrospores which have a blunt projection at the apex.

360. Dock MouLDp (Feronospora obligua).—A curious
little dwarf species is very common on dock-leaves in
whitish patches. The threads are often simple, some-
times forked, and bear at the apex large elliptical acro-
spores, which are usually attached obliquely.

361. SPINACH MoULD (Peronospora effusa).—Thismould
occurs in dirty-looking patches on the leaves of spinach,
goosefoot, and other similar plants. The threads are in
bundles, short, thick, and from two to six times forked.

362. NETTLE MouLp (Peronospora Urtice).—Common
on the leaves of nettles, in white patches, often of a cir-
cular form. The threads of the mould are small and
loosely, from four to six times, forked, with large acrospores.

363. FascicuLate MouLp (Polyactis fasciculata), —
Not uncommon on old horse-chestnut husks and other
decaying vegetable substances. The threads are collected
in bundles, branched in the upper portion; the branches
terminated by clusters of spores. (PL V., fig. 30.)

364. GREY MouLp (Polyactis cinerea).—Common on
old herbaceous stems, generally proceeding from a black
sclerotium, The threads are not collected in bundles,
but scattered, branched above, and bearing the clusters
of spores in a similar manner to the foregoing.

365. Grass OmiuM (Oidium monilioides).— Forming
dirty-white patches on grass leaves. These patches are
shown by one-inch power to consist of fascicles of deli-
cate threads, which the quarter inch demonstrates to con-
sist of rounded vesicles attached end to end in a beaded
manner. (PL V., fig. 11.

366. Fruir Oipium (Oidium fructigenum). — Rotten

b2
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apples and pears lying on the ground in autumn are seen
to be covered with the dirty-grey mouldy patches of this
fungus, of a more dense and compact substance than
moulds generally, and, as an object, one of the best in
the genus to which it belongs.

367 Rosy MouLp (Dactylium roseum).—This appears

pinkish or roseate patches, on various decaying vege-
table substances, and is not at all an uncommon mould.
It consists of slender delicate threads bearing the spores
at the apex; these are of an ovate form, divided by a
central septum. (PL V., fig. 32.)

368. GrEvY FusipiuM (Fusidium griseum).—Very com-
mon on dead leaves lying on the ground in damp situa-
tions, often covering the whole surface with a dirty-white
incrustation, which consists of a mass of narrow spores,
pointed towards either extremity.

369. YELLowW MouLD (Sporotrichum sulphurenm).—Not
uncommon in sulphur-coloured patches on corks, rotten
wood, and other substances in cellars. The threads of the
mould are simple and septate, with the spores scattered.

370. CLUSTERED SPORED WHITE MoULD (Goenatobotrys
simplex),— This handsome mould is by no means common
on decaying vegetable substances. It consists of erect
jointed threads, swollen at the joints, around which the
roundish spores form globose clusters. This and similar
moulds lose their spores in fluid. (Pl V., fig. 33.)

371. BEAUTIFUL BoTRYOSPORIUM (DBotryosporium pul-
chrum).—The threads are erect and sparingly branched.
Shorter branches at regular intervals bear clusters of small
spores, of which five globose clusters are united into a
compound head. (PL V., fig. 29.)

372. DIFFUSED BOTRYOSPORIUM (Bofryosporium dif-
fusum).—This is somewhat similar in structure to the fore-
going, and like it is found sparingly on decaying herbaceous
plants in the autumn. The globose heads consist of a
great number of small spores, 7of collected in clusters.

373. WHORLED MouLp (Verticillium distans).—This
mould has erect septate threads bearing branches in
whorls, with spores at their tips. The branches are at-

na
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tenuated towards their extremities, and about six in a
whorl. On the decaying stems of herbaceous plants, in
white mouldy patches. (Pl V., fig. 10.)

374. Fruir MouLp (Mucor mucedo).—Common on
decaying fruit. The structure is similar to the next, ex-
cept that the threads are not branched. Ultimately the
mould turns blackish.

375. BRANCHED MouLp (Mucor ramosus). — The
threads in this mould bear at their tips sporangia, or spore-
cells, which contain numerous sporidia ; the cells at length
burst and the spores are set free. It is common on de-
caying fungi, and the threads are very much branched at
their extremities.

376. Doc’s MouLp (Mucor caninus) is common in
damp weather on the dung of cats and dogs. The threads
are unbranched, and the heads are at first white, be-
coming yellowish or rusty brown.

377. GOLDEN MouLD (Sepedonium chrysospermum).—
The interior of rotting Boleti, when broken, are often seen
to have become of a bright yellow colour, from the
globose rough spores which occupy the whole substance
of the pileus of the Boletus. Itis very common in winter.
(Pl V., fig. 44.)

378. MarLE BricHT ( Uncinila bicornis).—This singular
fungus covers the leaves so that they appear as if white-
washed. On the entangled threads, globose dark-coloured
conceptacles are produced, each surrounded by numerous
appendages or processes which are forked and recurved.
(PL V., fig. 39.) _

379. Hazev BricHT (Phyllactinia guttata)—This has
something of the character of the preceding; but the
mycelium is less profuse, so that it is sometimes scarcely
to be distinguished by the naked eye. The appendages
of the conceptacles are few, straight, and awl-shaped.

380. BERBERRY BLIGHT (Microspheria Berberiais).—
On leaves of the berberry. The conceptacles are smali,
and surrounded by from five to ten appendages, which
are divided and subdmded at their apices in a forked
manner, (Pl V., fig. 42.)
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381. ALDER BLiGHT (Microspheria penicellata).—One
form of this species is found on the leaves of the Guelder
rose, another on those of the alder. The appendages are
about equal in length to the diameter of the conceptacles,
and are much and beautifully branched at the tips. (PL
V., fig. 43 ; one of the tips more highly magnified.)

382. SPINDLE BLIGHT (Microspheria comata).—This is
found on the leaves of the common spindle tree, and all
of them in the autumn. The appendages in this instance
are several times longer than the diameter of the concep-
tacles, and much divided at their tips. Several other
species are found in Britain,

383. STRAW BRISTLE MouLp (Cl@tomium elatum).—
This is plentiful on damp rotting straw, and consists of
bristly conceptacles, with scarcely any distinguishable
mycelium,

384. Discoip SPHERIA (Microthyrium microscopicum).
—This interesting little parasite is found, like minute
black points, on fallen leaves of box and evergreen oak.
It consists of a number of little asci containing spores,
and arranged in a radiating manner; the whole being
covered with a membranaceous discoid perithecium. The
perithecium only is figured. (PL V., fig. 14.)

385. Hispip SpHERIA (Venturia myrtilli).— Of the
large group of Spheerie, containing the spores (usually
eight) in transparent elongated asci, mixed with barren
threads, and enclosed in a more or less globose perithe-
cium ; some are smooth, and others rough or spiny. The
species found on dead leaves of the whortleberry is a
good example of a Hispid Sphearia, and, if seen with a
binocular under an inch power, is a very pretty object.
(PL V., fig. 12.)

386. GUNPOWDER SPHERIA (Spheria pulvis-pyrius).—
This is a gregarious species. The black perithecia form
large patches on old stumps and naked wood, resembling,
to the naked eye, large grains of gunpowder. If one or
two of the perithecia are placed in a drop of water and
broken by pressure, the interior will be found to be filled
with asci, containing brown triseptate spores.
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387. CINNABAR SPHERIA (Nectria cinnabarina).—The
rough tuberculated perithecia of this Spheeria occur in
tufts breaking through the bark of twigs. Their bright
vermillion colours make them conspicuous objects to the
naked eye. (PL V., fig. 13.) If one of the perithecia is
crushed in a drop of water, the spores will be seen
enclosed in a long membranaceous asci.

388. BERBERRY SPHERIA (Spheria Berberidis).—Clus-
ters of black perithecia of this species occur on fallen twigs
of the berberry, bursting through the bark. The sporidia,
which are contained in asci, are amber-coloured, and
divided, both transversely and longitudinally, by septa in
a muriform manner. (Pl V., fig. 46.)

389. CommoN HERBACEOUS SPHERIA (Pleospora her-
&mmm) has scattered, not aggregated, perithecia, more
or less immersed in the old stems of herbaceous plants,
on grasses, and the fallen leaves of trees and shrubs.
Very common, especially on old bean and pea stalks,
and the sporidia bear considerable resemblance to the
last.

390. BIRCH MASSARIA (Massaria siparia).—The peri-
thecia are imbedded beneath the bark of twigs of the
birch, and cause little elevations which are sometimes
scarcely perceptible to the naked eye. The sporidia are
large, dark-coloured, and multiseptate, surrounded by a
transparent hyaline membrane. (Pl V., fig. 37.)

391. MAPLE MassARIA (Massaria gigaspora) has also
large and fine septate, coloured sporidia, surrounded by a
similar hyaline membrane, and is found in spring on
dead twigs of the hedge maple. (PL V., fig. 48.) A
variety is found on the cornel.

392. ELM MAssaRIA (Massaria amblyospora).—Occurs
on elm twigs. The spores issue from the mouth of the
scarcely perceptible perithecia, and form a black stain on
the bark. The spores are egg-shaped and biseptate, .
differing considerably from either of the foregoing.

393. OAK VALsa (Valsa ta!fala) —Compound Spharize
have the perithecia in definite clumps or masses, with the
necks often converging, sometimes united, or endmg in a
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disc. The Oak Valsa is common in March on almost
every fallen twig of oak. The sporidia are oval, and
divided by a septum, with slender transparent hair-like
appendages at each extremity, and one at each side at
the septum. (Pl V., fig. 45.)

" 394. ComMoN VALsA (Valsa leiphemia).—Even more
common on oak twigs than the last, with a more distinct
corky disc, and the sporidia of nearly the same size and
form, but without appendages.

395. Hairy WHITE PEzizA (Pesiza villosa).—Of equal
interest with Spheeriee are the little fleshy cups so com-
monly to be found on decaying plants. These are some-
times several inches in expanse, when growing on the
ground ; but on herbaceous plants, twigs, and dead leaves,
are usually not much larger than a good-sized pin’s head.
The present is a hairy species, and 1s found on nettles,
&c. The disc consists of a number of asci and barren
threads, packed closely side by side. If a portion is
crushed in a drop of water on a glass slide, the clear oval
spores will be seen in the asci.

396. WINE-GLASS PEziza (Peziza cyathoidea).—This is
a smooth dirty-white species, with the cup on a long
stalk, so as to resemble a miniature wine-glass. Common
on the dead stems of plants, (Pl V., fig. 35.)

397. TRUFFLE (Zuber cstivum) is a large, subterra-
neous, rough-coated fungus, the size of a small potato.
It is noticed here on account of its singular spores, which
are contained in cavities of the substance. There are
several British species, which have spores differing in
appearance.- ~(PL V., fig. 17.)

398. LATTICED FUNGUS(Stemonitis fusca).—Thiscurious
little fungus grows in tufts on rotten wood. The long
stem 1s in 1ts upper portion branched and interlaced,
bearing a great number of minute spores, enclosed in a
brown membrane, and forming a sausage-shaped head.

399. REp TRICHIA (Zrichia rubiformis).—Growing
also on rotten wood, in clusters of claret-coloured, small,
pear-shaped heads, which burst and expose the powder-
like spores, mixed with spiral threads spiny throughout
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their length. These threads are most interesting as micro-
scopic objects.

400. YELLOW TRICHIA (Zrichia chrysosperma).—Like
the last, growing on rotten stumps in globose, golden-yellow
heads. The threads are very different from those of the
Red Trichia, being without spines.

This list by no means exhausts even the genera of
Fungi which are of interest to the microscopist. The
two thousand British species contain many other ex-
ceedingly beautiful forms, for which we must refer the
student to some special work devoted solely thereto.

4o01. FERN CapsuLES, or thece, as more properly
called, are found clustered together in brown tufts on the
under side of the fronds. 'They usually approximate to
the form delineated, of a pear-shaped body on a short
stalk, surrounded by an elastic ring which 1s either oblique
or vertical. (Pl VI, fig. 7.)

402. OsMUND CAPSULES (Osmunda regalis).—The thecae
or spore capsules of this and some other ferns divide
laterally and liberate their spores. They are not provided
with an elastic ring, as in the majority of ferns.

03. HoopEp INpusium (Cystopteris fragilis). — The
theca of ferns are often covered or surrounded by a mem-
braneous indusium, which in this species has the form of
a hood. In certain ferns the indusium is altogether want-
ing, and in most genera the form varies. These objects
should be sought and examined before the spores are fully
matured. (Pl VI, fig. 8.)

404. PELTATE INDUSIUM (Polystichum angulare).—The
covering of the spore-cases in this species, and its allies,
1s rounded and attached at the centre. In some species
the margin 1s furnished with glands.

SPERMATOZOIDS (Pff? s aquilina).—These active
11ttle bodies are produced in cells, which are developed
upon the prothallus, or filmy green membrane which
results from the germination of.the spores of the common
bracken. Of course the spores must be caused to germinate
to obtain them. (PL VL, fig. 6.)

406. BRISTLE FERN CAPSULE (77ichomanes radi-
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cans).—The receptacle containing the spores are urne
shaped.

407. Fiumy FErRN CarsuLres (Hymenophyllum).—The
two-valved receptacle in either British species may be
mounted in a cell with a portion of the frond, as also all
other ferns, and viewed as an opaque object.

408. Woobsia Frurt ( Woodsia hyperborea).—A portion
of the fertile frond, showing the fringed clusters of spore-
cases, 1s an Interesting object.

409..JERSEY FERN (Gymnogramma leptophylla).—The
clusters of spore-cases are long, and arranged in a line;
may be viewed 7z sifz on a small fragment of a frond.

410. GOoLD FERN (Gymnogramma Mertensii).—This 1s
one of the commonest gold ferns, of which a small portion
of the frond should be mounted, so as to examine the
spore-cases and scales of the under surface.

411. LapY FERN (Athyrium filix-femina).—One of the
commonest ferns, of which the fertile frond should be
examined.

412, SCALY FERNS (Gonigplhlebium sp.)—Many of the
species of this genus are scaly, and consequently interest-
ing objects. Some are cultivated in this country

413. CroNipium FERN (Cionidium Moorei).—The sin-
gular way in which the spores are arranged at the edge of
the fronds renders this a desirable object.

e fp——

MOSSES.—The cell-structure of the leaves and fruit of
mosses are favourite objects with many microscopists. The
cells of the leaves vary much in form, and as they are easily
procured, and as easily preserved, will probably become
more popular than they are.

414. LEAF CELLS (Bryumcespiticium).—These cells are
rhombic and about twice as long as broad, and are found
at the base of the leaves, which often differ in character
from the other portion. (Pl VI, fig. 1.

415. Moss LEAF (Bryum capillare).—The cells in the
leaf of this species are beautifully distinct; the granules
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of chlorophyl, or green colouring-matter, making them
very attractive objects. Of course they are brightest and
best when examined in a fresh state.

416. HypNuM CeLLs (Hypnium rutabulum).—The cells
in these leaves are rhombic; with the ends pointed, and
are in length several times their diameter. This kind of
areolation is of the same type asin fig. 1, but differ in their
length., The moss is a common one. (Pl VI, fig. 2.)

417. Porria CeLLs (Pottia truncata).—The areole of
this pretty little moss are hexagonal and dotted. Their
length scarcely exceeds the diameter. (Pl VL, fig. 3.)

418, CusHioN Moss CeLus (Grimmia apocarpa).—
Somewhat similar but smaller cells than the foregoing.
Many species of Cushion Moss are common on old walls,
roofs, &c., and in the majority of them the cell-structure
possesses this character.

419. DouBLE PERISTOME (Mnium hornum). — The
peristome surrounds the capsule like a fringe, and 1n this, as
in many other species, it 1s double. The teeth are vari-
able in different species, and the outer series is often richly
coloured. They are best mounted dry. (Pl VI, fig. 4.)

420. TwisTED PERISTOME (Zortula ruralis).— This
moss 1s common on walls and thatched roofs. The
Twisted Peristome affords a good example of this kind of
object. (Pl VL, fig. 15.)

421. SPIRAL CAPSULE (Eucalypta streptocarpa).—Un-
fortunately, this moss is more often found barren than
with capsules ; these are cylindrical and spirally striated.
The moss occurs in the fissures of rocks and on old walls,
(PL- Vi, hg 33.)

422, BRISTLE Moss PERISTOME (Orthotrichum affine).
—The species of Ortkotrichum are difficult mosses for a
learner to name ; but this is common enough on trunks of
trees, and almost any species furnishes a good peristome.

423. BorTtLE Moss (Splacknum sphericum).——This is
the most common species of the genus, and is found in
moist places and Alpine stations on the dung of animals,
The capsules are very characteristic. (PL. VL, fig. 30.)

424. HvGROMETRIC Moss (Funaria hygrometrica)—
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One of the commonest mosses on the ground, walls, or
rocks. The fruit stalks twist like a cord in dry weather.
The peristomes open and close alternately when breathed
upon ; hence they should bemounted with a movablecover.
25. Hairy Hoop (Orthotrichum crispum). — The
hairy hood, or calyptra, of this moss, in its early stage,
may be found raised on the top of the capsule ; with the
little cup or sheath, from which it has separated, at the
base of the fruit stalk. (Pl VI, fig. 36 ; magnified.)

426. INFLATED Hoobp (Funaria hygrometrica)—The
inflated oblique hood, or calyptra, of this very common
moss 1s an interesting object. (PL VI, fig. 32.)

427. SCHISTOCARPOUS CAPSULE (Andreea sp.).—The
capsules of all the species of Andrewa are of this type;
at first nearly globose, then splitting into four valves
which remain united at the apex. (PL VL, fig. 35.)

428. SpirAL CELLS (Sphagnum cuspidatum). — The
spiral cells of bog moss are known to most microscopists.
This is one of the commonest species in boggy places.

429. FrUIT OF LIVERWORT ( fungermannia bicuspidata).
—The capsule of almost any species of Liverwort, which
may be found in moist shady places, will exhibit the four-
valved capsule. This is common on banks, and fruits in
spring. (Pl VL, fig. 14.)

430. ELATERS OoF LivERwWorT.—The spiral elaters, or
threads, are found mixed with the spores in the capsules
of many kinds of Liverwort, and should be sought in the
spring. (PL VI, fig. 13.)

431. SPORE AND ELATERS OF HORSETAIL (Eguisetum).
—The spores from the cone-like heads of Horsetails have
hygrometric threads that uncurl when breathed upon, and
should be mounted with loose covers. (Pl VI, fig. 31.)

432. FRINGED ScALE-Moss (Ptilidium m’mrr) —Thls
common Scale-Moss grows in heathy places. A branch,
or two or three leaves, may be mounted in glycerine ]ell}r

433- CURVE-LEAVED SCALE-MoOss (JSungermannia curvi-
folia).—Also common or dead wood in small purple
patches. The form of the leaves, and their cellular
structure, commend this plant.



Jor the Microscope. 61

434. MEALY ScALE-Moss (Z7ichocolea fomentella).—In
very pale-green patches in moist places. Leaves divided
and subdivided in a compound manner into thread-like
branching segments.

435. WHITISH SCALE-Moss ( Jungermannia albicans).—
Very common on moist banks in a loamy soil. Leaves
with a pellucid mark in the centre of each lobe. |

436. MAIDENHAIR SCALE-Moss (Calypogeiatrichomanes).
—Common In moist woods, on moors, &c. Leaves
rounded, with smooth edges. Fruit capsule twisted.

437. SPORES OF Lvcorop (Zycopodium clavatum).—
This is the largest species of British Lycopod, and
bears the spores like a yellowish-white dust within the
scales of club-shaped heads. The spores are somewhat
angular,

438. SPORES OF MoUNTAIN Lvcorop (ZLywpodium
alpinum).—A common Lycopod in Alpine regions. Smaller
than the last, often growing with it. Spores obtusely
triangular.

439. LICHEN SPORE (Urceolaria scruposa).—The fruit
of lichens is usually borne in little cups (apothecia). A
section exhibits the asci, or long transparent membranes
containing eight spores. The asci are side by side, mixed
with barren threads. The spores in this species are very
fine. (PL VI, fig. 11; spore.)

440. LICHEN SPORE (Leplogium lacerum).—In this
instance the spores differ considerably from the last, being
elliptic with pointed ends and many transverse divisions,
(Pl V1,0 12.)

441, SACCATE LICHEN SPORE (Solorina saccata).—The
spores of this not very common lichen are uniseptate, or
divided by one partition, and the surface is rough. (PL
VL, fig. 37.) A ;

442. LicHEN Ascus (Calicium turbinatum).—Qur figure
exhibits one of the asci, or spore-sacs, of a lichen, with
its eight spherical brown spores and a single barren
thread. Found on old bark. (Pl VI, fig. 38.)

443. Ascus AND ParaprHYSES (Collema pulposum).—
This 1s a gelatinous kind of lichen when moist, and the
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barren threads (paraphyses) are clubbed at the tips. (Pl
VI, fig. 9.)

The following sea-weeds (Nos. 444 to 463) are marine:

444. TETRASPORES (Chrysomena rosea).—Four spores
united together into a globose body is the usual form of
fruit in the red sea-weeds. 'Three spores only are visible
in any position. (Pl. VL, fig. 10.)

445. WRACK SPORES (Fucus vesiculosus).—In the com-
mon sea-wrack the egg-shaped spores are mixed with
barren threads or paraphyses in receptacles at the tips of
the fronds. (Pl. V1., fig. 42.)

446. ComMON CoRALLINE (Corallina officinalis).—
Every little pool amongst rocks on the sea-shore has tufts
of this coralline, which is also known upon the beach in
rough weather, and soon becomes bleached to a chalky
whiteness. (Pl. VL, fig. 40.)

4477. TETRASPORES IN SITU (Ceramium strictum).—The
tetraspores in this genus are usually imbedded in the
branches at regular distances, and in bands around the
branch. In this position they alternate with the spines
m the spinulose species. (Pl VI, fig. 41.)

448. BLADDER WRACK (Fucus vesiculosus).—The spores
are borne in receptacles at the tips of the fronds in this
very common species, and are mixed with the jointed
and branched barren threads, or paraphyses. (Pl VI,
fig. 42.

g44g )STEM or Sea WEED (Polysiphonia affinis).—
Although this is not one of the commonest species, it
affords a very good example of the kind of structure to
be met with in sections of the stem of some of our sea-
weeds. There is, however, a great variety in the cell
arrangement 1n different species. (Pl. VL., fig. 43.

450. WHORLED WRANGELIA ( Wrangelia multifida).—
The branches of this elegant sea-weed are very elegant,
with its whorls of slender branched filaments. Not un-
common in tide-pools on the South Coast.

451. SHORE CONFERVA (Zclocarpus litoralis).—One of
the commonest parasites on larger Fuci all around the
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coast. When in fruit, the smaller branches are swollen
at intervals into darker striate receptacles.

452. GRANULOSE CONFERVA (Lclocarpus granulosus).—
Not an uncommon marine Conferva, growing on other
sea-weeds. Differing considerably in appearance from
the last and the mode of producing its fruit.

453. RED Dasva (Dasya coccinea).—A section of the
lower portion of the stem of this sea-weed is recom-
mended.

454. THREADY POLYSIPHONIA (Polysiphonia byssoides).
One of the handsomest of British sea-weeds, especially
when young, and of a beautiful pink colour, with delicate
slender branches. -

455. LATTICED CONFERVA ( Enteromorpha clathrata).—
Grass-green, much branched, with latticed cells. ~Com-
mon in rock pools.

456. ELONGATED PoLySIPHONIA (Polysiphoniaclongata).
—A section of the stem of this rather common species 1s
also deserving of notice.

457. DircH CoNFERVA (Conferva litorea).—A common
Conferva, found in salt-water ditches, of a dull green
colour. Cells one and a half times as long as broad,
with here and there a pair of swollen cells.

458. INVOLUCRE OF SEA WEED (Griffithsia sp.).—In
some species the tetraspores are attached to short branches
arranged in a circle, so as to form a kind of involucre.,
(PL VI, fig. 44.)

459. FRUIT OF CORALLINE (Corallina officinalis).—The
receptacles in this common coralline contain tufts of
tetraspores of an elongated form, with the four spores
placed end to end. (PL VI, fig. 45.)

460. FaveLLe (Callithamnion tetragonum). — This
beautiful red alga is a parasite on larger species. The
tetraspores are very small, but the favelle are large and
easily detected, seated on plumules less than half a line
in length. (PL VL, fig. 46.) .

461. BINATE SPORES (Zclocarpus Mertensii).—This 1s a
common species on mud-covered rocks near low-water
mark. The binate spores are immersed in the smaller
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branchlets. The entire plant is about four or five inches
in length, sometimes more. (PL VI, fig. 47.)

462. BristLy SEA WEED (Ceramium ciliatum).—Several
closely allied species are found on our coasts, the bristly
filaments of which form beautiful microscopic objects.
The present species is found attached to stones in tide-
pools, and the filaments are about the thickness of a hair.
(PL VL, fig. 48.)

463. CAPSULE OF SEA WEED (Polysiphonia fibrillosa).
—This 1s a common species of sea-weed on our coasts,
and will afford good examples of capsules, as well as
tetraspores.  The capsules are ovate, and closely seated
upon the smaller branches. Any species of Polysiphonia

will afford capsules. (Pl VI, fig. 49.)

The following are chiefly confined to fresh water :

464. THE PHYLLACTIDIUM (FPhyllactidium pulchellum).
—This is by no means a common species. It is found
adhering to the sides of aquaria, like little green discs,
visible to the naked eye. The structure, as seen under a
low power, is given in the figure. (PL VL, fig. 17.)

465. BEADED WATER-WEED (Balfrachospermum monili-
Jorme—Met with in standing pools or running streams.
Stems one inch or more long, branched, covered with
whorls of beaded threads, which are themselves branched,
and bear amongst them the granular fruit.

466. SLENDER DRAPERNALDIA (Drapernaldia lenuis).
—Filaments convervoid and free, but gelatinous, slender,
and branched ; four inches long ; cells two or three times
as long as 'bmad sometimes less. In sluggish streams.

467. BEAUTIFUL TRENTEPOHLIA ( Z7entepoliliapulchella).
—Found growing on stones in streams, in blue-green or
rosy tufts, a quarter of an inch in length Filaments
branched several times in a forked manner

468. Common Nostoc (Nostoc commune).—Like lumps
of dark green jelly on gravel walks, &c., after rain. It
consists of a mass of beaded threads, with here and there
an enlarged cell, involved in gelatine. Common in

autumn and winter. (PL VI, fig. 18.)

-——
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- 469. JENNER'S SPIRILLUM (Spérillum Jenneri).—This is
a rare species, and 1s given as an illustration of the group
to which it belongs. The filaments are green, and found
mixed with Oscillatoria. They form a loose spiral, and
are apparently beaded, from the numerous divisions. (Pl
VI, fig. 19.)

470 HeatH CONFERVA (Zygogonium cricetorum).—In
appearance confervoid ; the filaments forming a stratum
on swampy heaths, and sometimes in water, of a dull
purplish colour. The cells about twice as long as broad.
(Pl VI, fig. 20.)

471. BANDED CoNFERVA (Ulothirix zonata).—Filamen-
tous, bright green, delighting in clear water and the
neig hbourhood of waterfalls.  Cells rather longer than
bro:u:l or not half as long as broad, almost cylindrical,
with a )clear margiu : around them. Common. 1. XL,
fig. 21.

472. WALL CoNFERVA (Zyngbya muralis)—Common
on damp walls, and conspicuous after a shower of rain.
Filaments entangled, contorted, dark green ; cells short.

473. SPORE OF CONFERVA (Spirogyra sp.).—The spore
(analogous to seed) of a species of Spirogyra, with its
spiral fibre in the interior, just before germination, is
shown in the figure. (Pl VI. , fig. 2

474. Mucous CONFERVA (Ufafﬁﬂlx miucosa).—Found
in stagnant water. The filaments are surrounded by a
mucous envelope. - Similar to No. 471, but not so com-
mon. (Pl VI, fig. 24.)

475. SPERMATOZOIDS.—These curious bodies are more
or less common amongst algee, varying a little in shape.
Often ovate, with two or more active cilia at the narrow
end. They issue from special receptacles, and are the
agents of fertilization. (Pl. VI, fig. 25.)

476. SPIRAL CONFERVA (Spirogyra commune).—The
spiral arrangement of the green contents of the cells is
common to several species of Conferva, of which this is
an example not uncommon in ponds. (Pl VI., fig. 26.)

477. ELLIPTIC SPHAEROZYGA (Splarozyga fe;ﬂ!ﬂfpfrma)
—The filaments are slender and jointed, collected into a

5
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gelatinous stratum. Elliptical cells scattered in the
threads. Found in ditches and pools.

478. CARMICHAEL'S SPHEROZYGA (S‘ér’itzﬂ?z_}’"ﬂ Car-
michaelit).—The filaments beaded, tapering at the ends,
collected into a gelatinous stratum. Vesicular cells,
spherical and ciliated, and the sporangia elliptical. Found
on damp soil in salt marshes or in brackish ditches.
(Pl VL., fig. 27.)

479. LittLE MESOCARP (Mesocarpus parvulus) is a
small species of Conferva of rather uncommon occur-
rence, which conjugates by cross threads so as to form a
kind of network.

480. WATER-FLOWER CONFERVA (Aplanizomenon flos-
aque).—The hlaments cohere in bundles, and indistinctly
septate ; joints longer than broad; the sporangia many
times longer than broad. Probably not uncommon. (PL
VL, fig. 28.)

481. CurvED TRicHorRMUS (Zrickhormus flos-ague) is
found in stagnant ditches, and rises to the surface in
large bluish-green gelatinous masses. The filaments are
curved and beaded, with larger cells interspersed.

482. STRAIGHT TRICHORMUS (Z7ichormus rectus).—
The filaments are beaded and slender, but straight and
of a bright green. Vesicular cells reddish. Found in
still pools, but not common. (Pl. VI, fig. 29.)

483. DitcH RIVULARIA (Rivularia angulosa).—
Roundish, gelatinous, and hollow, attached to plants in
still waters. The filaments radiate in all directions,
inflated at the base, and tapering upwards. (PL VI,
fig. 34.

g484 )Bmcl«: RIVULARIA (Rizularia atra).—This is a
common parasite on Corallina, and on stones, forming
little hard balls like shot. The plant consists of dark
green, awl-shaped filaments, with a colourless spherical
cell at the base. (Pl. VL, ﬁg 39.)

485. ORANGE WaLL CONFERVA (Chroolepus aurcus)
is found in orange, velvety patches on rocks, trees, and
walls. Very common. The irregular filaments are much

branched.
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486. RALFS's ZyGNEMA (Zygnema Ralfsii).—The fila-
ments jointed ; cells three or four times as long as broad ;
contents green, collected in the form of dumb-bells.
Standing water on commons. (PL VI, fig. 22.)

487. The Vorvox (Volvox gfﬂ&afar) 1S common
enough in most pools, and consists of a ciliated reticu-
lated sphere, generally enclosing miniature spheres of a
like character, of a deep green colour, themselves young
stages of the same plant. The rolling movement of these
spheres, when living, and the bright colour cannot, of
course, be preserved in mounting; hence the Volvox
should be examined alive.

488. The PANDORINA (Pandorina morum) is a less
beautiful object, but not less interesting. A number of
little green bodies, with long cilia, are associated together
in a cluster, and thus they move about in the water. They
occur in pools amongst duckweed and Conferva, and are
not uncommon.

489. The BREASTPLATE (Gonium pectorale).—Near the
surface in clear water. Square, with about sixteen green
cells, each with a pair of cilia.

490. GREEN Prorococcus (Profococcus viridis).—The
plant consists of a single cell, first developed on moist
earth, and then moving about in standing water, as zoo-
spores. At some periods of rest, the colour is reddish.

———

SECTION II. ANIMAL.

491. PLUMULES OF SMALL WHITE BUTTERFLY (Pieris
Rape).—Plumules are characteristic scales found on the
upper surface of the fore wings of male butterflies.
These are expanded below; with a broad deep notch,
and tufted at the apex. (PL VII, fig. 7.)

492. PLUMULES oF ORANGE Tip (Pieris cardamines).—
Fan-shaped, with the sides nearly parallel, and the ends
slightly convex and fringed.



683 One Thousand Objects

493. PrumuLeEs oF ComMmoN BLUE (Polyommatus
Alexis)—Known as ¢ Battledore scales,” from their shape,
which 1s elliptical, produced below into a shaft or handle.
(Pl. V11., fig. x1.)

494. PLUMULES OF AzZURE BLUE (Polyommatus argiolus).
—The sides are nearly parallel, and the ends straight; so
that, with the markings, they appear to resemble minia-
ture ‘ gridirons,’ rather that battledores.

495. PLUMULES oF LARGE HEATH (Hipparchia titho-
nus).—Very long and narrow, tapering upwards, and
terminated by a small tuft or tassel.

496. PLuMmuLEs oF WALL (Hipparchia megera).—Very
similar to the last, but with the lower extremity a little
lobed by the depression of the shaft. (Pl VIL, fig. 12.)

497. PLUMULES oF GRAYLING (Hipparchia semele).—
Much shorter in proportion than either of the two last
named, rounded at the base, and the sides almost parallel.

498. FRINGE SCALE OF CLEARWING (Zrockilium tipuli-
Jorme).—The marginal hair-like scales have a long shaft,
expanded into a triangular five-pronged head. (Pl VIL,,
fig. 4.)

499. SCALE OF CLEARWING (Zrochiliym tipuliforme).—
The scales on the nervures of the wings have nearly
parallel sides, rounded base, and irregularly notched apex.
(Pl VIL, fig. 5.)

500. TRANSPARENT ScALE (Zrochilium tipuliforme).—
The small rounded scales seattered ever the clear mem-
brane of the wing are very delicate and transparent;
slightly iridescent. (PL VII,, fig. 6.)

sor. LONG ScALE oF CABBAGE (Pieris Rapa).—A
common form of scale on the small white Cabbage Butter-
fly, 1s lobed at the base, and expanded upwards, with a
rounded apex. (Pl VIIL, fig. 14.)

502. FAN ScALE of SILVER LINES (Pyralis prasiniana).
—This pretty little green moth has fan-shaped scales,
mixed with other forms, with an expanding deeply
toothed apex. (Pl VIL. fig. 17.)

503. SCALE OF SILVER LINES (Pyralis prasiniana).—
£nother form of scale common on this moth is acutely
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pointed at the base, with the sides convex, and irregularly
toothed at the apex. (Pl VIL, fig. 13.)

504. SCALES OF TORTOISESHELL (Vanessa Urtice).—
If the scales of the upper surface of the fore wing are
transferred carefully, they will represent the form and
arrangement of the scales of the wing, and make a most
instructive mounting.

505. SCALES OF HUNTING-SPIDER (Salticus scenicis).—
This common little spider is clad with beautiful scales,
for which it should be mounted whole.

506. SCALE OF LEPIsMA (ZLepisma saccharina).—This
insect inhabits old woodwork. The scales are nearly
ovate, with an acutely serrated apex, and longitudinally
striated. (Pl VIL, fig. 8.) _

507. PODURA SCALE (Degeeria nigro-maculata).—Many
species of Podura yield scales ; this, which Mr. McIntyre
calls the ‘Speckled Podura,” he refers with some doubt
to the above named species. The insect appears to in-
habit cellars. (Pl. V1L, fig. 9.)

508. PODURA SCALE (Macrofoma plumbea).—This pen-
tagonal scale, with fine striee, is very distinct from the .
usual form of Podura scales. (Pl VIL, fig. 19.)

509. SCALES OF DEATH-WATCH (Amobinm tesselatum).
—The larva of this beetle furnishes two or three forms of
minute scales—one hair-like, one with parallel, and one
with convex sides.

s10. SCALE OF GNAT (Culex piprens).—Minute scales,
nearly )tri:.mgular, with longitudinal ribs. (Pl VII,
fig. 15.

511. SCALE OF WEEVIL (Curculio sp.).—Many of the
little “weevil’ beetles have scales distributed over the
elytra. One of these 1s found on beech-trees. (Pl. VIL,,
fig. 16.

512.)SCALES ofF RosE WEEVIL Ofliorkynchus picipes).
—The scales on this weevil are arranged in circles, with
a scale in the centre. The cireles in parallel lines along
the elytra.  Attacks rose-bushes in the spring, and is com-
mon also mn hedges. (Pl VIIL, fig. 22.)

513. LitTLE PuvLLoBius (Phyllobius uniformis)—The
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elytra are covered with beautiful green and iridescent
scales. Another species (2. argentatus) is equally beautiful.
Found on nettles and other herbaceous plants in spring.

514. BRONZE HYPERA (Hypera nigrirostris).— This
little beetle is covered with minute, bronze-like, narrow
scales, and is commonly found in hedges and gardens.

515. ASPARAGUS BEETLE (Crioceris asparagi).—This is
often mounted as an object; but it 1s by no means so
attractive as either of the above. It is smooth, and with-
out scales.

5s16. GREEN PuvLrLoBlUS (Phyllobius viridicollis) is a
similar and equally beautifully scaled beetle with No. 513,
but 1s not so common, and of marntime proclivities.

517. TIGER BEETLE (Cicendela campestris).— The
rough green wing-case of this beetle i1s worthy of regard.
The beetle may be found in hot sandy places, and is
remarkably active.

518. WING-CASE oF NEPA (Nepa cinerea).—The wing-
cases (elytra) of this common insect are covered with
minute scale-like hairs, or hair-like scales, and discoid
plates

. WING-HOOKsS OF OPHION FLv (Oplion obscurus).
—The hind wings of many Hymenopterous insects are
furnished at the upper edge with a row of hooks, which
vary much in form in different insects. In this instance
the tips are slightly recurved. (Pl VII., fig. 26.)

520. WING-HOOKS OF Saw-FLy (Uroceros gigas).—The
hooks of the large Saw-fly are flat, a little expanded at
the tip, and gradually curved. (Pl VII., fig. 24.)

521. WING-HOOKS OF BEE (Andrena fulvicrus).—These
hooks are abruptly bent, and curved back at the tips.
The bee is abundant around London, and generally dis-
tributed throughout the country. (Pl VIIL., fig. 23.)

522. WING-HOOKS OF GOLDEN Wasp (Chrysis ignita).
— This common, brightly coloured insect has nearly
straight hooks. (Pl. VII., fig. 27.)

523. WING-HOOKS of AstaTA (Asfata boops).— The
hooks are gently curved, with straight tips. The insect is
no! uncommon. (Pl VIL., fig. 28.)
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524. WING-HOOKS OF HIVE-BEE (Apis mellifica).—These
hooks have been long known, as well as those of the
Humble Bee, and are arranged in a long series.

525. WING-HOOKS OF PLANT-LICE (A4p/is).—The wings
of most species of plant-lice have small hooks of a similar
character to the above.

526. ANTENNA OF ENCYRTUS (Encyrius punctipes).—
This insect 1s a small parasite, which attacks a species of
Coccus, and may be hatched oftentimes from female scale-
insects (Cocci) attached to living twigs of hornbeam.
The antennae are clavate, jointed, and hairy. (Pl. VII,,
fig. 34.

527. )ANTENM OoF EUPLECTUS (E:¢Jf¢fz:s) —These are
little beetles, found sometimes in cucumber-frames, but
not common. In all the same type of antennaz prevails.
(PL ¥IL, fig. 35.)

% 28, ANTENNA OF COCKCHAFER (Melolontha vulgaris).

he antennz of this common insect bear overlapping
ovate plates at the tip, which separate like a fan. Those
of the female are smaller than the male, and less known
to microscopists.

29. ANTENNA OF Wasv-BEETLE (RAipiphorus para-
doxus).—A black beetle found in wasps’ nests and on
flowers. Each joint of the antennz has a branch or spur
on the inner side. (Pl VIL, fig. 36.)

530. ANTENNA OF PRIONUS (Prionus coriarius).—One
of the long-horned beetles. The antenna consist of
funnel-shaped joints, inserted one into the other. (PL
VIL, fig. 37.)

531 ANTENNA OF WATER-BEETLE (Hydrus piceus).—
This 1s a large water-beetle. The singular antennz are
slender below, but broad and clubbed above, with lunate
joints. (PL VII., fig. 38.)

532. ANTENNA OF MOLE-FrLeA (Pulex Talpe).—The
pair of jointed antenna which surmount the head of this
lively li)ttlf: flea are curious and interesting. (Pl VIIL,
fig. 41.

533. ANTENNA OF VAPOURER-MoTH (Orgyia antigua).
—This very common moth has plumose antennz, each
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branch again plumed with rigid hairs, and terminating
in a pair of bristles. In all these instances, males should
be selected.

534. ANTENNA OF SCALLOP-BAR (Scodiona belgiaria).—
This has also plumose antenna, as well as the Bordered
Grey (Sélidosema plumaria), the Oak Beauty (dmphidasis
prodromaria), and the males of many others of the
Geometers. (Pl. VIL, fig. 39.)

535. ANTENNA OF GNAT (Culex pipiens).— The plu-
mose antenna of the male gnat, and the still finer antenna
of another species, called the Plume Gnat, may be mounted
in siti.

536. END oF ANTENNA.—The end of the antennz of
the larva of the Cockchafer is furnished with a number of
erect spines. (Pl. VIL, fig. 2

537. CLaw OF SPIDER (Epa:rcz diadema).—In many
species of spider, the concave side of the claw of the
foot 1s serrated, or toothed like a comb, more distinct in
some than in others. (P VI 1ig. zo.}

538. EvEs oF WATER-SPIDER (Argyroncuta aguatica).—
The eight eyes are arranged according to a different plan
in nearly all the genera of spiders—a useful guide in
determining the genus to which a spider belongs. (PL
VIL, fig. 18.)

539. THREAD oF SPIDER's WEB (Zpera diadema).—
These glutinous threads have spherical beads at regular
distances, with intermediate smaller ones. (Pl VII,,
fig. so.

520.)LﬂNCET oF Wasp (Vespa vulgaris).— The lancet
of wasp-sting, extruded, with its toothed barbs, is a
C{)H)'IH'IDII but very instructive object. (Pl VIIL., fig.
I0.

541. ToNGUE oF BLow-FLy (Musca vomitoria).—This
very common and beautiful object is often figured and
described as flattened and contorted by mounting. It is,
however, a beautiful object when seen in its natural
condition.

542. Foor oF FiLy (Musca domestica).— The foot is
hardly less interesting than the tongue. The claws and
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the pads, with their trumpet-shaped tenant hairs, should
be examined.

543. CompounDp EvE.—Many insects are at hand to
furnish compound eyes, that is, eyes composed of innu-
merable hexagonal segments, each of which 1s believed to
perform the office of a simple eye

544. ProBOSCIS OF BUTTERFLY (Vanessa Urtice). —
It is better to mount the entire head of such a butter-
fly as the Small Tortoiseshell, so as to show the com-
pound eyes, the antennze, and the coiled proboscis at one
view.

545. WiNG oF HouUse-FLy (Musca domestica) is beau-
tifully iridescent under the microscope, especially if the
light be well managed. It is best to use a Lieberkuhn
(£. Marks).

546. PLUME MotH WING (Plerophorus pentadactylus).
—One of the plumes or an entire wing of the White
Plume Moth. FEach plume is fringed along each side
with delicate white hairs. _

547. HEAD oF CORETHRA (Corethra plumicornis).—The
head of this common gnat-like insect, with its plumed
antenne, 1s a very pretty object.

548. SKELETON LArvA (Corethra plumicornis). — A

common aquatic larva, remarkably transparent, fully de-
scribed in several natural- -history journals. Should h:we a
place in every cabinet. -

549. LARVA OF GNAT (Culex pipiens, &c.).—May be
found in every water-butt, and, if carefully mounted, 1s ‘a
thing of beauty.’

550. Foor oF Cuckoo-Seit (Aphrophora spumaria).—
This common hopper, with its frothy home, is well known;
and both the foot and under wing are recommended as
microscopical objects.

551. CLAW OF BRITTLE STAR (Opliocoma rosula).—The
arms of the common Brittle Star have attached on the
under side numerous two-toothed hooks, which, with the
ray spines, are good objects. (PL X., fig. 2

552. Rosy FEATHER STAR (Comatula rosacea).—Either
the young animal, or the arms of a larger one, of this
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pretty star-fish makes an attractive object. It, unfortu-
nately, cannot be considered common.

553. GREY BRITTLE STAR (Ophiocoma neglecta).—May
be found in tide-pools at the base of small seaweeds, or
amongst the filaments (byssus) of mussels. Often less
than an inch in expanse, it may be mounted whole.

554. CoMMON BRITTLE S1AR (Opliocoma rosula). —
Even more common than the last, congregating on the
edges of scollop banks, from whence they may be dredged,
and mounted entire.

555. CoMmMON SuN-STAR (Solaster papposa). — With
twelve to fifteen rays, frequenting oyster-beds. Small
specimens, three-quarters of an inch in diameter, are
desirable objects.

556. PEDICELLARIA OF STAR-FIsH (Uraster rubens).—
These curious beak-like processes from the upper surface
of the common ‘ Five-fingers’ should have a place in every
cabinet.

557. SPINES OF Ecc URCHIN (Echinus sphera).—The
small spines of this urchin, and also the pedicellarize, may
be commended to notice.

558. SPINES OF HEART URCHIN (Amplidotus cordatus).
—The commonest of all Heart Urchins, with hair-like
spines. The enclosed animal sometimes contains a good
collection of diatoms.

559. SOLE SKIN (Selea wvulearis). — Fish-scales are
favourite objects. Those of the Sole have a very spiny
free margin, and should be seen attached to a portion of
the skin as an opaque object.

560. PERCH SCALE (Perca fluviatilis).— More or less
square, with rounded angles; lobed at one extremity,
and spiny at the other; the spines diminishing towards
the centre. Closely traversed with concentric lines,
except at the spiny end.

501. ROACH ScALE (Zeuciscus rutilus),—Nearlycircular,
with a wavy margin and one flattened side. Concentric
fines more distant as they approach the centre, where they
are obliterated.

562. PIKE SCALE (£sox lucius).—Qblong, with a raised,
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wedge-shaped segment proceeding from one extremity
' towards the centre. Concentric lines very close and
numerous over the entire surface.

563. TrouT ScALE (Sa/mo fario).—Small, 1rregular,
ovate or elliptic, with coarse concentric lines nearly to the
centre.

564. GREY MULLET ScALE (Mugil capito).—Shortly
pear-shaped, depressed at the smallest, and convex at the
broadest end; the former with about eight longitudinal
ribs and numerous transverse concentric strie. The
broadest end apparently reticulated with the lines of short
obtuse spines.

565. DoG-FisH SKIN (Acanthias vulgaris?).—Whole
surface covered with small, short, arrow-headed spines.
The species is uncertain from whence this skin was
obtained.

566. EEL SKIN (Anguilla acutirostris).— A piece of eel
skin may be cleaned and mounted in balsam to show the
arrangement of scales.

567. THORNBACK SKIN (Raia cavata).—Covered with
curious horny hooks, variable in size. A portion, where
the hooks are small, should be selected as furnishing the
neatest object.

568. FEATHER Hooks.—The barbs of the feathers of
a goose will afford an example of the hooks on the barbs,
so often alluded to by authors.

569. FEATHER.—The upper portion of a small feather,
such as that of a Gold Crest or, perhaps better, of a
Humming-Bird, affords a good example of the usual form
of feather structure.

570. FEATHER oF FowL (Gallus Bankiva, var.)—The
shining neck-feathers of the male of some varieties of the
Barn-door Fowl have the horny shaft and its branches
expanded in a blade-like manner, which occasions the
glossiness.

571. FEATHER oF PEAcock (Pawve cristatus).— The
green-bronzed feathers of the Peacock should have a small
portion mounted with a disc of pink or crimson sheet-

gelatine as a background,
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572, DowN oF Tawny OwwL (Syrnium aluco).—The
separate fibrils of the lower (downy) extremity of a
feather vary in different birds. In the Owl they are of
two kinds, modifications the one of the other, as re-
presented in the plate. (Pl VII., figs. 29, 30.)

573. DowN oF GOSHAWK (A'.m':r palumbarius). —The
upper ends of the joints scarcely expanded, so that the
filaments are almost like jointed transparent hairs. (PL
Y11, 6g %5)

574. DowN oF EIDER Duck (Semateria mollissima).—
The joints are long and broadly expanded at the upper
end into a trumpet-shape, with a slightly notched or
waved margin. (Pl VIL, fig. 33.)

575. DowN oF Cuckoo (Cuculus canorus).—The joints
about the same length as in the Owl, but expanding more
suddenly at the end of each. The filaments slender and
delicate.

5§76. DowN oF TURkEY (Meleagris gallopavo).—The
fibrils are coarse, and the joints numerous; but with the
ends only slightly expanded, and toothed at the margin.

577. DowN or LittLE EGRET (Herodias garsetta).—
Fibrils short and delicate. Joints numerous, but little
swollen—a good contrast to the down of the other birds
enumerated.

578. DowN oF GOLD-CREST (Regulus cristatus).—The
joints are short, and their upper extremities expanded,
with the margins serrated. (Pl. VIL, fig. 32.)

570. HAIR OF ANTHRENUS LARVA (Ant/}rfﬂw varius).
—The larvae of two or three small beetles, destructive in
cabinets, of-which this is one, are furnished with delicate
hairs of two kinds, the most interesting of which 1s figured.
It has long been known to microscopists as ‘ Hair of
Dermestes” (Pl VIL, fig. 1.)

580. HAIR OF TIRESIAS LARVA (Ziresias serra).—A
much larger beetle-larva than the last; found under the
bark of elms. The hairs are larger, but very similar to
those of Awnthrenus.

81. HaIr or PENCIL-TAIL (Polyxenus lagurus).—This
insect 1s found under the old bark of elms, and also
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. furnishes two kinds of hairs, both of which are figured.
The entire insect 1s a good object for a low power. (PL
VIL, figs. 2, 3.)

582. HAIR OF SPIDER (Zpeira diadema).—These hairs
from the legs are fringed with delicate branches, which
are spreading in the lower portion and approximate above.
(Pl. VII., fig. 40.)

83. Hair or Ox-Fry (Zabdanus bovinus).—The upper
portion of the hairs from the thorax are beset with short
fibrils. (Pl VII,, fig. 49.)

584. HAIR oF CATERPILLAR (Orgyia antiqua).—The
tufts of dark hairs at the extremity of this common cater-
pillar are brush-like at the tips, as shown in the figure
(PL. VII,, fig. 21.)

585. HAIR OF TIGER-CATERPILLAR (Aretia caja).—The
hairs of the caterpillar of the common tiger-moth are
beset with bristly fibrils throughout their length..

586. HAIr oF WATER-RAT (Arvicola amphibius).—The
cellular centre of the larger hairs i1s occupied by three
parallel longitudinal lines of nearly equilateral cells. (Pl
VIL, fig. 42.)

87. HAIR OF PoLECAT (Mustela putorius).—Margin
of the large hairs serrated. Central portion more distinctly
cellular than in the stoat, which the smaller much resemble.
(PL VIL, fig. 44.)

588. HAIR oF OTTER (Lutra vulgaris).—Centre of the
larger hairs dark and indistinctly cellular.  The cells
passing across the centre. Margin of small hairs serrated.
(Pl. VIL, fig. 45.)

5§89. HAIR oF Fox (Vulpes vulgaris).—Transparent,
except the centre, which is occupied by a row of distinct
cells, shorter than broad in the larger hairs, and nearly
equal in the smaller. (Pl VII., fig. 46.)

59o. HAIR OF STOAT (M?.f:frfa erminea).—Largest hairs
with a dark centre, the cells of which can scarcely be dis-
tinguished, the smaller serrated at the margin and the
centre with a single series of equilateral cells. (PL VII,
fig. 47.)

v 591. HAIR OF FALLOW-DEER (Dama vulgaris)—Larget
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hairs with the centre darker coloured and cellular, The cells
not arranged in regular longitudinal series. (Pl VIIL,
fig. 48.

592.)HMR oF MoLE (Zalpa Europea).—These hairs
are evidently flattened, the margins indented on one side.
The centre occupied by transverse irregular cells, which
are opaque from the enclosed air.

503. Hair oF Raesir (Zepus cuniculus).—Larger hairs,
with three or more longitudinal rows of cells, almost to
the margin of the hair. Small hairs with one row of cells,
similar but distinct from Mouse hair.

594. HAIR oF WEASEL (Mustela vulgaris).—Two-thirds
of the diameter of the larger hairs cellular; a single line
of short cells running down the centre. In the smaller
hairs the cells are longer, and the clear space between
them greater.

95. HAIR oF Mouse (Mus musculus).—The larger
hairs exhibit three longitudinal series of cells, which occupy
three-fourths of the diameter of the hair. Indistinct
markings, representing the margins of the external scales,
are just visible,

596. HaIrR oF BROWN RaT (Mus decumanus).—Trans-
lucent; central cells shallow, passing acruss more than
three-fourths of the diameter of the larger hairs, with short
connecting branches to the cells above and below.

97. HAIR oF LESSER HORSESHOE BAT (RAinoloplus
hipposideros).—Transparent; scales cylindrical, expanding
upwards, with nearly straight or shightly waved edges.
No cellular portion visible in any of the Bat hairs included
here.

598. HAIR OF BARBASTELLE (Barbastelius communis).
—The margin finely serrated, scales wholly or partly
cylindrical, conspicuously short and close.

599. HAIR OF LONG-EARED BAT (Plecorus auritus).—
Flattened, with a deeply notched outline ; serratures oppo-
site or alternate; scales half embracing the shaft, darkened
at the margin, faintly striate. (PL VIL, fig. 43.)

60o. HAIR OF WHISKERED BAT ( Vé'a;perfzfm mystacinus).
—Dark coloured and opaque ; margins distinctly serrated.
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Somewhat resembling the last, but distinct by the greater
opacity, which is not lost in balsam.

6o1. CABBAGE BUTTERFLY Eccs (Pieris Brassice).—
These eggs are very much elongated, with the apex con-
tracted, and then lengthened into a nipple-like projection.
Prominent ribs longitudinally, at regular distances, con-
nected by short transverse bars. When fresh, of a pale
primrose-colour. (Pl. VIII., fig. 26.)

602. SMALL TORTOISESHELL Eccs (Vanessa Urtice).—
Truncated ovoid, or resembling a hen’s egg with flattened
ends; with distant and prominent longitudinal ribs, and
indistinct transverse lines between them. (Pl VIII,
fig. 31.

gﬁi;. )RED ApMIRAL EcGs ( Vanessa Atalanta).—Nearly
ovoid, with flattened ends. Very prominent parallel ribs
from base to apex, rather distant from each other. (PL
VIIL, fig. 39.)

604. MEaADOW BRrROWN Eces (Hipparchia janira).—
Almost conical, with an abrupt apex; parallel ribs from
base to apex. (Pl. VIII., fig. 36.)

60s5. GATEKEEPER'S EcGs (Hipparchia tithonus), —
Resembling a truncated cone, with prominent longitudinal
ribs, connected by transverse bars. (Pl VIIL., fig. 38.)

606. SPECKLED-W0OD EcGs (Lasiommata Ageria).— Of
a regular, rather elongated-ovoid form; the surface beau-
tifully reticulated into hexagonal cells. (Pl VIIL, fig. 25.)

6o7. ComMmoN BLUE Ececs (Polyommatus Alexis).—
Spherical, a little depressed, of a chalky whiteness. The
surface rough, with small obtuse papille. (PL VIIL,fig. 21.)

608. RINGLET EcGs(Hipparchia liyperanthus).—Almost
globular, a little flattened at the base, and beaded in longi-
tudinal lines with little points. (Pl. VIII., fig. 24.)

609. BROWN HAIR-STREAK EGGs (Zheda Betuiw). —
Somewhat conical, of an ivory whiteness, covered with
leep depressions and corresponding projecting spines.

610. Puss MotH EGcs (Cerura vinula).—The eggs of
the ¢ Puss Moth’ are almost round, of an orange tint, and
the surface is finely reticulated, with a raised network of
delicate and regular veining.
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611. LUNAR THORN EcGs (Selenia lunaria).—Elliptical,
with one end flattened. Translucent, with a pearly lustre.
Surface minutely and delicately reticulated. (Pl VIIL,
fig. 27.

612.}BUFF TiGER Eccs (Euthemonia russula).—These
eggs are rather small, globular, and externally covered
with a network of hexagonal elevations. The texture is
very delicate and iridescent.

613. Dortep Cray Eccs (Noctua baja). — Flattened
at the base and rounded above, so as to be almost hemi-
spherical. Parallel ribs from base to apex numerous,
united by transverse bars. (Pl VIIL, fig. 23.)

614. DiNcY SHEARS Eccs (Orthosia upsilon).—These
are somewhat conical eggs, rather small, and with the
surface traversed by longitudinal ribs, which are connected
together by small transverse veins, so as to cover the sur-
face with quadrangular depressions.

615. GREY ARCHES EcGs (dplecta nebulosa). — Orbi-
cular, flattened at the poles. The surface covered with
minute lenticular bases. (Pl VIIL, fig. 22.)

616. SWALLOW-TAIL MoTH EGGs (Qurapleryx Sambu-
caria).—Of an oval form, with truncated ends. The sides
with raised parallel ribs, connected with smaller transverse
bare AFL VI, . 27)

617. SMALL EMERALD Eccs (Jodis vernaria).—Of a
flattened-oval form, the surface minutely reticulated;
almost transparent, and of a delicate silvery whiteness.

618. WirLow Beaury Eccs (Boarmia rhomboidaria).
—Cylindrical, with obtuse, rounded ends. Surface reticu-
lated with hexagonal pits. Colour and lustre pearly.

619. BRINDLED BEauTY EGGs (Biston hirtaria).—Ellip-
tical, semi-transparent, with a steely lustre. The surface
rough with minute irregular depressions.

620. GoosERERRY-MoTH Ececs (dbraxas grossulariata).
—Almost the shape of miniature hen’s eggs. The surface
neatly and minutely reticulated in a hexagonal manner.
They have a delicate silvery lustre, and are very translu-
cent. (Pl VIIL, fig. 30.)

621. THORN-MoTH EGGS (Znnomos erosaria).-~—Curious
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elongated four-sided eggs, surmounted by a coronet or
circlet of minute beads. Opalescent when empty.

622. MOTTLED-UMBER EGGs (Hybernia defoliaria).—
Long ovoid eggs, with comparatively large and distinct
reticulations of a hexagonal shape, with the depressions
finely dotted or punctate. Each angle of the hexagons
has a prominent boss or button. (Pl. VIII,, fig. 32.)

623. CasBaGE-MorH EcGs (Mamestra Brassice). —
Resembling in form the bulb of a crocus. Traversed with
numerous parallel ribs, united by transverse bars. The
teat-like apex smooth. (Pl VIII,, fig. 34.)

624. SMALL SILVER LINES (Pyralis prasinana), —
Conical, with an abrupt apex. The sides supported by
parallel ribs, with connecting transverse bars.

625. YELLOW BELLE EcGs (Aspilates citraria).—Cylin-
drical, with flattened ends. Of a pearly lustre, and with -
the surface rough with minute irregular puncta.

626. Burr ERMINE Eccs (drctia lubricipeda). — Ob-
tusely conical, with a rounded apex and flattened base,
horn-coloured, and almost smooth. Not an attractive
species. -

627. CHIMNEY-SWEEPER EcGs (Odezia charophyliata).
— Elliptical, small, with a long narrow cleft-like depression
down the centre. (Pl VIII., fig. 35.)

628. VAroURER-MoTH Eccs (Orgyia antigua).—Sphe-
rical, w)ith a broad raised rim about the apex. (Pl VIIL,
fig. 37.

629. CoxcomB PROMINENT Eccs (Loplhopleryx came-
lina).—Nearly spherical ; surface smooth, with the peculiar
milky appearance and lustre of opal. (Pl VIIIL, fig. 40.)

630. CHEVALIER Eccs (Euplexia leucipara).— Onion-
shaped, with prominent ribs from the apex downwards,
forked, and connected by transverse bars.

631. BUrr TIGER EcGs (Ewuthemonia russula).—Sphe-
rical, covered by a fine reticulation of irregular hexagons,
and remarkably translucent. .

632. Fccs oF FLy (Anthomyia pluvialis).—Cylindrical,
three or four times as long as broad, with a winged ex-
pansion throughout the entire length on either side.

6
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Surface honeycombed, with hexagonal pits; wings reticus
lated. Yellowish white. (Pl VIIL., fig. 28.)

633. EcGs oF LACEWING (Chrysopa perla).— Translu-
cent greenish. Elliptical ; attached to the apex of a
filament or stalk four or six times the length of the egg,
and which has its base secured to the leaves of plants.
(Pl. VIIL., fig. 29.)

634. BED-BuG Eccs (Acanthia lectularia).—The little
coronated eggs of this ‘metropolitan’ have been recom-
mended.

635. DUNG-FLy Eccs (Scatophaga stercoraria).—These
winged eggs are common on every patch of cow-dung.

636. EcGs oF STONE-MITE (Zetranychus lapidus). —
Well known almost discoid little eggs, found on stones
and other substances.

637. Eccs oF WATER-MITE (Diplodontus mentor).—
These are deposited on water-weeds 1n crustaceous gela-
tinous patches, each egg being indicated by a crimson
spot surrounded by a transparent mucus.

The following marine Zoophytes (638 to 654) must not
be confounded with the Polyzoa formerly classed with
Zoophytes:

638. HERRING-BONE CORALLINE (Halecium halecinum),
—Irregularly branched and pinnate, like a herring-bone.
Cells alternate, bell-shaped. From four to eight inches in
length. On old shells and stones in deep water.

639. GREAT-TOOTH CORALLINE (Sertularia polyzonias).
—Slightly branching, one inch or more in length. Cells
alternate and rather distant, urn-shaped, with the mouth
four-toothed. Vesicles large, often wrinkled. On shells,
corallines, and seaweeds.

640. TREFOIL CORALLINE (Sertularia rugosa).—Also
with the cells alternate, but readily distinguished by the
cells being transversely wrinkled. Seldom above an inch
n hEig;lt. On flustra, ¢ ponges, and seaweed. (Pl. VIIL,
fig. 16.

641. SEA-0AK CORALLINE (Sertularia pumila).—Cells
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opposite each other, in pairs. Small and parasitic on
different species of sea-wrack.

642. SEA-FIR CORALLINE (Sertularia abietina).— Erect
and rigid, from four to ten inches high. Regularly pinnate
and flattened. Cells nearly opposite, rather small, swollen
at the base so as to resemble a miniature Florence flask,
(Pl VIIL, fig. 14.)

643. SEA-HAIR CORALLINE (Sertularia operculata). —
From four inches in height, growing in tufts; branches
very slender, hair-like, and graceful ; cells opposite, with
the outer angle ending in a point. Common on large
seaweeds. (Pl. VIIL., fig. 19.)

644. SHEEP'S-TAIL CORALLINE (Serfularia argentea).—
From six inches in height, with compound forked branches.
Cells nearly opposite, like a Florence flask with a bent
neck. On oyster-shells and seaweeds. (Pl VIIL, fig. 17.)

645. SEA-CYPRESS CORALLINE (Sertularia cupressina).—
Larger than the last, and also with compound forked
branches. Cells nearly opposite, with the margin cut
into two or three teeth. Not uncommon on mussels and
oysters. :

646. LOBSTER-HORN CORALLINE (Anfennularia anten-
nina).-——FEight inches in height. Grows in clusters of
unbranched stems, which are surrounded at regular dis-
tances by whortls of delicate branchlets. Cells small, bell-
shaped. |

647. BRANCHED-HORN CORALLINE (dAnfennularia ra-
mosa).— Resembling the last; but with the main stem
branched, and the hair-like branchlets are longer. On
old shells and stones in deep water.

648. SICKLE CORALLINE (FPlumularia falcata).—From
six to twelve inches in length, rising in spiral turns, with
branches on the outer side. The branches are pinnate.
Cells on the branches and branchlets in two rows pointing
alternately to opposite sides. (Pl VIIL, fig. 15.)

649. SEA BRISTLES (Plumularia setacex). — Scarcely
reaching six inches in height, pinnate. Cells very remote,
bell-shaped, with an even margin. Parasitical on other
zoophytes. (Pl VIIL, fig, 18.)

6—2
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650. SEA-THREAD CORALLINE (Laomedea dichotoma).—
Stem thread-like and wavy, from twelve inches in length,
branched in an alternate manner. Cells bell-shaped,
seated on ringed stalks or peduncles. Common on old
shells. (Pl VIIL, fig. z0.)

651. KNOTTED-THREAD CORALLINE (Laomedea genicu-
{ata).—Clustered, withthread-like, seldom-branching stems.
Cells bell-shaped, seated on ringed stalks or peduncles.
Parasitical on seaweeds near low-water mark.

652. CLIMBING-BELL CORALLINE (Campanularia volu-
bilis).—Stem creeping, thread-like, very small. Cells on
long, slender, ringed stalks or peduncles somewhat bell-
shaped, with a toothed margin. Parasitical on other
zoophytes and seaweeds.

653. CREEPING-BELL CORALLINE (Campanularia sy-
ringa).—With a creeping stem, slender and hair-like,
Cells long and narrow, seated on twisted peduncles.
Parasitical on small seaweeds and other zoophytes.

654. HORNY-BELL CORALLINE (Campanularia dumosa).
—Either bushyand erect or creeping; irregularly branched.
Of a horny texture Cells long and tubular, and almost
or entirely without peduncles. On crabs, rocks, and
zoophytes 1in deep water.

The following Polyzoa, though placed immediately
after Zoophytes, are of a higher order, and follow here
for convenience of reference:

655. PURPLE TUBIPORE (Zubdulipora serpens).—Of a
faint purple or white, irregularly divided, flat, half an inch
in length, polyp-tubes in transverse rows. Commonly
adherent to zoophytes, old shells, and seaweeds.

656. TurTED IvorYy CORALLINE (Crisia eburnea)—In
little bushy tufts of ivory whiteness, from one quarter of
an inch in length, on seaweeds and zoophytes. Branched
with cells in two rows, tubular, narrowed below, trans-
parent and granulous.

657. Goar’s HORN CORALLINE (Crisidia cornuta).—
Slender and erect, half an inch in height, one cell rising
upon the apex of another. Cells horn-shaped, with the
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openings turned in one direction, and a long bristle above
each cell. On zoophytes.

658. SNAKE CORALLINE (Anguinaria spatulata). —
Creeping, club-shaped cells, bent at the upper portion,
rise at irregular intervals from the creeping, fibrous stem.
Parasitic on seaweeds.

659. MAIL CORALLINE (Gemellaria loriculata)—Very
bushy; the branches slender, thread-like, and numerous.
Cells smooth, and 1n pairs. Growing below low-water
mark.

660. RouGH CELLEPORE (Céllepora pumicosa).—Cells
conglomerated into a calcareous mass, encrusting other
bodies, rough and porous. Aperture sometimes with a
short tnnth. On stones, zﬂﬂpl}}rtes, and seaweeds.

661. RINGED LEPRALIA (Lepralia annulata).— Crusta-
ceous on seaweeds. Cells unshaped, with transverse rows
of punctures. Opening surrounded by a smooth rim.
(Pl. VIII,, fig. 1

662. PUNCTATE LEPRALIA (Lepralia punctata).—Crus-
taceous; cells almost cylindrical, with transverse rows of
obscure punctures. Opening roundish, uneven, with three
or four obsolete teeth on the rim. On rocks and old shells.

663. RouGH LEPRALIA (Lepralia variolosa).— Crusta-
ceous ; cells oblong, depressed, roughish, punctured be-
tween the cells. Opening roundish, with a plain margin.
On stones and bivalved shells. (Pl VIIIL, fig. 2.)

664. ONE-HORNED LEPRALIA (Lepralia unicornis).—
Crustaceous; cells ovate, scaly, with a short knob above
the opening, which is mundlsh with a distinct notch in
the upper margin. On rocks and the roots of seaweeds.
(L. VILE g5

665. IMMERSED LEPRALIA (Lepralia immersa).—Crusta-
ceous; cells ovate, immersed in the crust. Openings
roundish, with a tooth at the upper and several spines on
the lower margin. On shells and stones, in deep water.
(PLVEIL fig '2.)

666. REDDISH LEPRALIA (Lepmfm coccinea).—Crusta-
ceous; cells shortly cylindrical, rough. The aperture
toothed on the upper margin, and with four or five long



86 One Thousand Objects

spines on the lower. On stones and shells, (Pl VIII,,
fig. 4.)

667. MEMBRANACEOUS CORALLINE (Membranipora mem-
brarniacea).—Forming a greyish-white crust on stones near
low water-mark. Cells ovate, with a blunt, hoilow, coni-
cal process at the summit of each. (Pl VIIL, fig. 6.)

668. HAirYy CORALLINE (Membranipora pilosa).— En-
crusting, following the shape of the object it grows upon.
Cells short, tubular, with large roundish openings; toothed
at the margin, and a long tubular bristle near the mouth.
On seaweeds, &c. (Pl VIIL, fig. 7.)

669. CREEPING STONY CORALLINE (Cellularia scruposa).
—Creeping, often covering a space one inch square;
branches diverging, forked. Mouth of the cells oval,
regular. On each side of the cell in front are two slender
spines. On zoophytes, shells, seaweeds, &c.

670. CREEPING CORALLINE (Ceéllularia replans). —
Creeping, with forked branches. Cells with an oblique
opening, armed with short spines at the top. On Ffu..rz'ra
Joliacea, &c. (Pl VIIL, fig. 13.)

671. BIRD'S-HEAD CORALLINE (Céllularia avicularia).—
Erect, one or two inches high, with forked branches.
Cells with a helmet-like figure over the opening, and two
spines on the top of each. On the outward margin a
bird’s-head process. On zoophytes, &ec.

672. BrRoaAD HoRNWRACK (Hlustra jfoliacea).—Spread-
ing and leaf-like, with cells on both sides. Cells narrow
at the base, surface roughish, arched at the top with four
or six conical spines. Common. (PL VIII, fig. 8.)

673. PapERY HORNWRACK (Fustra chartacea). — In
small bushy tufts. Cells on both sides, oblong, swelling
a little in the middle. Substance brittle and paper-like.
Common on the Sussex coast. (Pl VIII, fig. 9.)

674. NArRrROW HORNWRACK (Zustra truncata).—Bushy,
four or five inches in length, forked ; branches narrowed
at their base ; cells narrow oblong; walls thin; opening
small and circular. 1In deep water. (Pl VIII., fig. 12.)

675. MEMBRANE HORNWRACK (fustra membranacea).
—Crustaceous, forming a gauzy incrustation ; cells oblong,

rag—
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with a short blunt spine at each corner. Common on
the fronds of seaweeds. (Pl VIIL, fig. 10

676. CApsuLAR HORNWRACK (Flustra avicularis).—
About an inch in height, fan-like, of a greyish colour;
cells in four or five rows, oblong, with a spine at each
side of the opening, and a globose pearly capsule seated
between them. On old shells and zoophytes.

677. BUGLE CORALLINE (Salicornaria jfarciminoides).—
Erect, with forked branches; cylindrical, constricted at
the joints ; cells lozenge-shaped, with a central opening.
On old shells and zoophytes. (Pl VIIIL, fig. 11.)

678. WAVED BUGLE CORALLINE (Scrfzfaﬂmﬂa sinuosa).
—Resembling the last, but with the cells oblong, and the
apertures in the upper pmtmn Often mixed with the
preceding.

679. FoLiacEous CORALLINE (Zschara jfoliacea). —
Often of a large size, like a membrane twisted into wind-
ing folds ; light and crisp ; cells on both sides, opening
obliquely by roundish apertures. In deep water.

680. The CRISTATELLA (Cristatella mucedo). — In
colonies, of an oval shape, convex on the upper surface.
In ponds, creeping slowly over stones and aquatic plants.
Polyps 1 three concentric series around the margin.
Tentacula very numerous—about eighty.

681. The PLuMATELLA (Plumatella repens).—In ponds
and streams, attached to the underside of stones and
aquatic plants. Irregularly branched ; polyp-cells usually
single, sometimes in pairs along the branches. Tentacula
about sixty.

682. The Lornorus (Lophopus crystallinus).— In
ponds, attached to aquatic plants. Colonies invested in
transparent gelatine, from which the polyps emerge as
from sacs. Tentacles numerous.

683. SMOOTH ALCYONIDIUM (Accyonidium gelatinosumn).
—A marine species, attached to shells and stones. Gela-
tinous, of a pale brownish colour, and very irregular
elongated form, six or more inches long. Polyps, with
sixteen tentacula, emerge from small orifices covering the
surface,
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684. HAIRY ALCYONIDIUM (Alcyonidium hirsutum).—
Equally common on seaweeds at low-water mark. Sur-
face covered with little conical teats or papille, from each
of which emerges a polyp-head, furnished with sixteen
tentacles.

685. GREEN HYDRA (HAydra viridis).—Very common
in ditches, attached to duckweed. Green, just visible to
the naked eye, like buds ; body nearly cylindrical, ending
in from six to ten tentacles, each scarcely the length of
the body. (PL XI., fig. 20.)

686. BRowN HyprA (Hydra fusca)—Not common,
under similar conditions. Brownish, with from six to
eight arms, which are capable of being extended to a
great length. (Pl XI.,, fig. 13.)

687. ORANGE HYDRA (Hydra wvulgaris).—In weedy
ponds. About the same size as the Green Hydra ; of an
orange or orange-brown colour. Tentacles seven or
eight, sometimes more, longer than the body

Pavates or Tongues of Molluscs afford a great variety
of objects. They are sometimes mounted dry, and some-
times 1n balsam.

688. PALATE oF DoG-WHELK (Purpura lapillus).— In
three series ; the central simple and broad, the side teeth
flat. The palates are easily obtained from these common
molluscs, and are favourite objects.

689. PALATE oF WHELK (Buccinum undatum).—The
central band consists of equal rows of straight teeth,
seven in a row. The outer band on either side V-shaped,
with three inner and one outer curved teeth.

69o. PALATE oF LimpETr (Patella vulgata).— Central
teeth in fours, alternating with inner lateral teeth in pairs.
The outer teeth on each side in threes.

691. PALATE OF PERIWINKLE (Littorina liforea). —
Narrower and simpler than in Cydostoma elegans.

692. PALATE oF NERITINE(Neritina fluviatilis).—Teeth
in several series: central minute, inner lateral large ; the
outer lateral teeth uniform and very numerous.

693. PaLaTE oF CvcrLostoMa (Cyslostoma elegans).—
With seven series of teeth: the central recurved at the
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top; the inner lateral broader, and also recurved; the two
outer lateral series more or less conical.

694. PALATE OF MUD-SHELL (Zimnea stagnalis).—Teeth
in numerous series, entirely or nearly uniform.

_-‘—-

FORAMINIFERA. — If common chalk be carefully
broken up and washed, the shells of several species of
fossil Foraminifera may be obtained, and these will con-
stitute a very attractive series of microscopic objects.
Some of these we have figured and enumerated.

695. OBTUSE BULIMINA (Bulimina obtusa).—This is
one of four species, belonging to the same genus, which
are to be found in English chalk. The outline is very
similar to that of some of our small land-shells. (Pl IX.,
fig. 1.)

696. MURCHISON’s BULIMINA (Bulimina Murchisoni-
ana).— This 1s a broader, shorter, and more acutely
pointed form than the preceding, and 1s found in chalk
from the neighbourhood of Gravesend.

697. SLENDER TOOTHSHELL (Dentalina gracilis).—This
long, slender, and delicate shell is also from the chalk. It
1s liable to be broken or washed away in the cleaning, un-
less that process is conducted with considerable care.
(PL EX. §g.“2)) -

698. RiBBED TooTHSHELL (Dentalina sulcata).—This
is a more common form of Toothshell than the last, from
which it may be known by its longitudinal ribs, which
give a stellate appearance to an end view of the shell.

699. PrICKLY TOOTHSHELL (Dentalina aculeata).—The
distinctly moniliform arrangement of this shell, and its
surface studded with little acute processes, serve to dis-
tinguish it from its allies. It occurs in Gravesend chalk.
(Pl IX,, fig. 8.)

700. WHEELED CRISTELLARIA (C7ristellaria rotulata)
has more the form of a minute Nautilus than any other
chalk species. It may be obtained from washings of
Sussex chalk, and is the only British species of the genus
found in the chalk. (Pl IX., fig. 3.)
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vo1. CONE TEXTULARIA (Zextularia turris).—This is
the most compact and regular of the fossil Textularias,
having an elongated conical form, and may be obtained
from chalk-washings. (Pl IX., fig. 4.)

702. STRIATED TEXTULARIA (Zextularia striata).—As
its name indicates, this species has a striated surface.
The double row of confluent, nearly globose chambers
are gradually attenuated towards the apex. It is from
Gravesend chalk. (Pl IX,, fig. 6.)

703. LONG-CHAMBERED TEXTULARIA (Zextularia acicu-
lata).—This singular and characteristic Textularia is found
in the chalk of Brighton. (Pl IX,, fig. 13.)

704. RoucH TEXTULARIA (Zextularia aspera)—The
arrangement and general appearance of this species re-
sembles the Striated Textularia ; but, instead of beingstriate,
the surface is rough and granular. Found at Brighton.

705. PERFORATED TEXTULARIA ( Zextularia perforata).
—This species has more of the Nautilus form than the
rest, and occurs in Gravesend chalk.

706. CHALK GLOBIGERINA (Globigerina cretacea) is a
very interesting shell, closely allied to species found living
at the present day, and is not uncommon in Sussex chalk.
(PL IX., fig. 5.)

707. Another species, named Globigerinaélevata,is found
in the chalk of Kent.

708. GLOBOSE ROTALIA (Rotalia globulosa). — Several
species of Retalia are found in the chalk; and this, which
consists of a spiral of globose chambers, is one of them.
In was first detected by Professor Ehrenberg, in the year
1838. (PL.IX,, fig. 7.)

709. CORDIER'S ROTALIA (Rofalia Cordicriana) has a
Nautilus form in one view, though when seen edgewise it
is very different (fig. 9 A). Indeed, a correct estimate of
the form of the Foraminifera can hardly be formed from
seeing them only in one position. (Pl IX., fig. 9.)

710. LOBED ROTALIA (XRofalia Voltsiana).—Another
coil shell of the chalk, for which we must refer to the
figure. (Pl IX,, fig. 11.)

711. SWOLLEN ROTALIA (Rofalia turgida).—Common
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in Kentish chalk. Shell thin; divisions of the chambers
straight. (Pl IX,, fig. 12

712. SMOOTH ROTALIA (Rofalia Micheliniana).—With
a Nautilus form, obliquely divided into chambers. Found
in chalk.

13. LoBED RoTaLINA (Rotalina Lorneriana).—Three
kinds of Rotalina are found in Gravesend chalk, of which
this 1s one. It is a beautiful and very characteristic
form, having the chambers spirally arranged and lobulate.
(PL IX., fig. 10.)

714. CLEMENT'S ROTALINA (Rofalina Clementiana).—
An elegant form, with teat-like projections at the inner
angle of each chamber.

Other forms of Foraminifera are found in British chalk,
which we cannot figure and describe within the limits of
the present work.

Recent forms of Foraminifera are also plentiful in salt
water, not only around our own coasts, but all the world
over.

715. FLASK SHELLS (ZLagena vulgaris).—Shaped like a
flask with a long neck, and a rim around the mouth;
smooth and transparent, acquiring a bluish-white tint with
age. It has been collected at Whitehaven, Swansea,
Scarborough, &ec. (PL IX,, fig. 1

716. GLOBOSE SHELL (Enfosolenia globosa).—Nearly of
an egg shape and smooth, slightly projecting at one ex-
tremity, at which i1s the opening. Found at Exmouth,
Southport, Swansea, Scarborough, and other localities.
(PL IX., fig. 15.)

717. MARGINED ENTOSOLENIA (Zntosolenia marginata).
~—The commonest of British species. Nearly spherical,
with a marginal ridge; opaque, and of a dirty-white
colour ; transparent when young. Found at Portsmouth
and other localities.

718. Toorn SHELLS (Dentalina subarcuata and Denta-
lina legumen).—These two species are not uncommon,
and are very variable in form, especially the former.

They occur on the south coast of England, and around
the Scotch islands.
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The NummuLitE (Nummulina planulata). —
Though glegant, this species 1s rare. It has a lens or
lentil form and spiral arrangement, smooth, bright-
brown, translucent, with radiating septal lines. The only
localities named for it are Portsmouth and Scarborough.
(Pl. IX.,, fig. 16.)

720. RAISED POLVSTOMELLA (Polystomella erispa).—
This shell 1s also of a lens shape and spiral ; the seg-
ments or chambers divided by raised lines, with interme-
diate elevations and depressions ; in young shells the ex-
tremities of the septal ridges are elongated into pointed
spines ; the mature shell is opaque and dirty white.
Found all round the coast.

721. DEPRESSED POLYSTOMELLA (Polystomella umbili-
catula).—The shell 1s of a Nautilus form, compressed
sideways ; but the septal lines are depressed, and not
elevated as in the preceding, and the intermediate furrows
are only along one side of each segment; texture trans-
parent. Occurs at Plymouth, Exmouth, Torquay, South-
port, Shetland, and :::!;her plaues (Pl. IX,, fig. 17.)

722. CoMMON RoTALINA (Rotalina ﬁemzm} —This
has the form of a Trochus shell, being convex on one side
and flattened on the other ; the chambers are divided by
depressions on the surface, the under or flattened slde
having numerous protuberances, especially near the cen-
tre ; semi-transparent. Found on every part of the coast.

23. OCHRACEOUS RoOTALINA (Rotalina ochracea). —
The rarest of British Rofaline, having only been found at
Shetland. The septa of a pale ochre tint, and the seg-
ments of a deep brown. (Pl IX,, fig. 18.)

724. OBLONG ROTALINA (Rolalina oblonga). — This
shell has a curious, unequal appearance, being developed
broadly on one side of the spiral, then rapidly diminishing.
It is a pale olivaceous tint, and semi-transparent. Found
at Skye, the Shetlands, Guernsey, and a few other locali-
ties. (Pl IX., fig. 22.)

725. ROTALINA (Rotalina concamerata).—The form is
that of a Trochus shell. It is chiefly found in its young
state attached to other bodies, and is then very different
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in appearance from its mature stage. In the former con-
dition it is very common. (PL IX., fig. 23.)

726. The GLOBIGERINA (Globigerina bulloides).—This
very much resembles the Chalk Globigerina, and is by
some authors regarded as the same species. It is like a
spiral mass of little globes. This species 1s found almost
everywhere, not only around our coasts, but from the
bottom of the Atlantic. _

727. The TRUNCATULINA (Zruncatulina lobatula).—-
This is a parasitic species, with a spiral form, containing
numerous segments. It is found attached to the larger
sea-weeds and the shells of molluscs, and abounds on all
parts of the coast.

728. VARIABLE TEXTULARIA (Zextularia variabilis).—
This genus has the segments arranged in two series; and
in this species the form is oblong, with the segments a
little elongated transversely, diminishing slightly towards
the apex. It is somewhat transparent, and of a dirty-white
colour. (PL IX, fig. 19.)

729, WEDGE-SHAPED TEXTULARIA (Zextularia cunei-
Jormis).—The outline of this shell is wedge-shaped, with
numerous segments divided by depressions. Of a pale
dirty-brown colour. Found in numerous localities around
the British coast. (Pl IX,, fig. 24.)

730. TWIN-CELLED SHELL (Biloculina ringens). — The
shell is oval, with its last segment projecting beyond the
previous one, with a rounded margin. It is white, glossy,
and opaque. Found at Exmouth, Scarborough, White-
haven, Plymouth, and other places. (Pl IX., fig. 20.)

731. SEED-LIKE MILIOLINA (Miliolina seminulum).—Of
a very peculiar structure, generally with only five segments
visible. Oblong, and compressed on one side. In tex-
ture it resembles porcelain, being white, opaque, and
glossy. (Pl IX,, fig. 21.)

732. PARASITIC SPONGE (Grantia compressa).—Small,
whitish, pear-shaped, flattened objects attached to sea-
weeds; may be sliced lengthwise into two thin segments,
mounted dry or inbalsam, and thus exhibit sponge structure.
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733. SPICULES OF GRANTIA (Grantia compressa).—The
calcareous spicules of this sponge are (1) club-shaped,
curved at the thick end, and also (2) three-rayed, some-
tlmes with one ray e]ungated (PL IX., figs. 26, 33, 45.)

FRESH-WATER SPONGE GEMMULES ( S_pmg a
ﬂnmaﬂfzr) —The green spherical gemmules of this sponge
bear some resemblance to a Volvox without internal
globes, and are sometimes plentiful in waters containing
the SI}OHUE

. FRESH-WATER SPONGE SPICULES (Spongilla fluvia-
fa'fz‘r) ~_The birotulate spicules of this sponge are a very
good example of this type of spicules. (Pl IX,, fig. 44.)

736. BomBay SPONGE (Spongilia Meyeni). — The Spi-
cules of the gemmules belonging to a fresh-water sponge
found in the tanks of Bombay are sold mounted by some
opticians, and are beautiful examples of birotulate spicules.

737. RIVER SPONGE SPICULES (Spongilla lacustris).—
This second species of British fresh-water sponge has
spicules straight, spindle-shaped, and also curved and
pointed at each end, both kinds being spiny. (PL IX,,
fig. 30.

g';gS )BRANCHED SpoNGE (Clalina oculata).—One of
the commonest sponges thrown on the beach around our
coasts 1s this. A section of the sponge may be cut to
show its structure. The siliceous’ spicules are short,
straight, and pointed at both ends.

739. SKULL SPONGE (Zethia cranium).—Sponge nearly
spherical. Spicules needle-like, pointed at both. ends;
others three-pronged, or recurved ternate ; others minute,
and hooked at each end. (PL IX., figs. 27, 34.)

740. STELLATE SPICULES (Z¢thia lyncurium).—Sponge
globular. Spicules long, needle-shaped, pointed at each
end, collected in bundles; others stellate. Found in
several localities around the coast.

741. CLUSTERED PARASITIC SPONGE (Leucosolenia botry-
oides).—Sponge cylindrical, branched, parasitic on sea-
weeds and zoophytes. Spicules three-rayed.

742. CRUMB OF BREAD SPONGE (Halickondria panicea).
—Sponge variable, enveloping seaweeds or zoophytes, or
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free. Spicules numerous, simple, needle-shaped, pointed at
both ends. The sponge is common. (Pl IX., fig. 48.)

743. JOHNSTON’S SPONGE (Packymatisma jﬂ&ﬂﬂaﬁm} -
Sponge massive and undulating. Spicules stellate or three-
rayed, some spindle-shaped and minute. Found attached
to rocks. (Pl IX., fig. 28.)

744. INCRUSTING SPONGE (Halichondria incrustans).—
Sponge massive, with an uneven surface. Spicules of two
or three kinds, some slightly curved and spiny, others
slender and curved like an S. (Pl IX,, figs. 30, 32.)

745. PLUMOSE SPONGE (Hymeniacedon plumosa). —
Sponge sessile, scarlet when alive. Spicules needle-shaped,
in bundles, and anchorate with angular hooks. Rare on
the Devonshire coast. (PL IX., fig. 29.)

746. Tow SroNGE (Dictyocylindrus stuposus).—Sponge
branching; branches slender and forked. Spicules needle-
shaped and cylindrical ; those of the dermal membrane
stellate. The sponge is rare on the south coast. (Pl IX,,
fig. 46.

g747 ) Ricip BRANCHED SpONGE (Dictyocylindrus ra-
mosus), — Sponge branched in a variable manner, about
three inches high. Spicules needle-shaped, slender ; some
pointed at one end, some at both, often flexuous; some
of them minutely spined. Sponge common.

748. LATTICED SPONGE (Desmacidon @gagropila). —
Sponge sessile and irregular, red when alive, often in-
crusting seaweeds. Spicules of two or three kinds, al-
most club-shaped; others needle-shaped, and others two-
hooked or three-curved,

749. FRAGILE SpoNGE (Dysidea fragilis). —Sponge,
when young, coating stones; afterwards in fan-like ridges,
and irregular.  Skeleton coarsely reticulated, and without
spicules of its own, enclosing sand, &c. A section should
be examined for structure.

750. PINK SPONGE (/sodictya fucorum).—Sponge sessile
and irregular. Pink or bright red when alive. The tex-
ture is delicate, and the spicules either needle-shaped or
hooked at both ends. Common around the coast.

751. OYSTER-SHELL SPONGE (Cliona céata).—Yellowish:
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filling the interior of channels and excavations in old
shells. Spicules pin-shaped. Very common all around
the coast. (Pl IX,, fig. 43.)

752. COMMON GORGONIA SPICULES (Gorgonia verrucosa).
—The spicules of this common Gorgonia are calcareous,
and of two kinds—one elongated, straight, pointed at each
end, and rough with spines; the other bottle-shaped, spined
at the apex, base, and centre. (Pl IX, fig. 47.)

753. VIOLET GORGONIA (Gorgonia anfqp.r} —Not at all
a common species on our coasts. The calcareous spicules
are similar in shape, but larger than the next, and the warts
are in bands round the spicules.

754. FAN GORGONIA (Gorgonia flabellum).—Not British,
but often met with at natural-history dealers’. Spicules
calcareous, elongated and pointed at each end, covered
with warty projections.

755. DEAD MAN’s FINGERS (Alyonium digitatum).—
Common on oyster and scallop shells, grey, yellow, or
white. Variable in shape, soft but tough; contains cal-
careous spicules. (Pl IX., fig. 49.)

756, VENUS'S FLOWER-BASKET (Euplectella aspergillum),
—This Dbeautiful exotic sponge is now so common, that
we cannot forbear introducing it here, and calling atten-
tion to the structure of the threads at the base, amongst
which other objects are often entangled.

7587. CRUCIATE SPICULE (Alcyoncellum sp.?). — The
spicule here figured was obtained entangled in the meshes
of a common sponge, dredged at the Orkneys; so that
not only is it rare, but the sponge is unknown to which it
belongs. (Pl IX,, fig. 31.)

758. SPICULES OF GLASS-ROPE (Hyalonema mirabilis).
—The Glass-rope, concerning which so much discussion
has arisen, is encased in its basal portion by a Palythea,
in which lie embedded the beautiful cruciate spicules here
figured. (Pl IX,, fig. 37.)

9. ANCHORS OF SYNAPTA (Synapta digitata).—This
Holothurian is found in the British seas, and yields anchors
and plates such as we have figured. (Pl IX g3k

760. ANCHORS OF SYNAPTA (Synapla mfﬁczrm:) —This




Jor the Microscope. 07

is also a British Holothurian. The plates which accom-
pany the anchors are more rounded than in the last, and
the margin of the orifices is minutely toothed. (Pl XI.,,
fig. 38.

gggr )SPICULES OF SEA-URCHIN (ZEchinus sphera).—The
C-shaped spicules are not uncommon in Echinoderms,
and occur in this British species of Urchin. (Pl XI.,
fi

g*}'sg )SPICULES OF SEA-URCHIN (Echinus sphara). —
Other similar spicules are found in the same animal, and
in a foreign species of Mespilia, which are swollen in
the centre. (Pl. XI,, fig. 40.)

763. SPICULES OF SEA-URCHIN (Echinus Drobrachiensis).
—Curved dumb-bell spicules, with lobed ends, are found
in another Sea-Urchin which occurs on our coasts. (Pl
XI., fig. 41.)

764. SPICULES OF ECHINOMETRA.—In an exotic species
of Echinometra very singular elongated perforated plates,
or spicules, are found, of which modifications may be
traced in some species of Cidaris. (Pl XI., fig. 42.)

765. ANCHORS OF BuUsk’s SyNapTA (Synapta Buskii).
—Dz. MclIntosh has found a Synapta in the Outer He-
brides with singular anchor plates, having a long handle.

766. PLATES OF THYONE (Z/tyone flexus).—The discoid
perforated plates of this British Thyone, found on several
parts of our coast, are, when perfect, attractive objects.

767. VINEGAR EELS (Anguillnla aceti).—Found i the
mucilage of common vinegar, which has been exposed to
the air.

768. PAsTE EELS (Angillila glutinis).—Not uncommon
n sour paste,

769. WHEAT EELS (Anguillula tritict). — Sometimes
called Vibriones. Found in diseased kernels of wheat,
They will revive, and become active in water, after having
been kept dry for years.

770. The TRICHINA (ZVickina spiralis). — A small
Entozoon, unfavourably known of late years as the causc
of a pecuhar disease in man, in whose muscles it 1s found
encysted, as well as in some of the lower animals.

7



08 One Thousand Objects

INFUSORIA are such a large and heterogeneous group,
that we can only indicate some of the most common.

771. FLAT MoNAs (Monas lens).—Rounded or flattened,
with an apparently tuberculated surface and a long slender
vibratile filament. Common in infusions. The most
minute) member of the animal kingdom. (PL X,
fig. 27.

772. RED ASTASIA (Astasia hematodes).—Body spindle-
shaped; tail very short. At first green; ultimately reddish,
In stagnant water. (Pl. X., fig. 26.)

773. GREEN EUGLENA (Zuglena viridis).—Body spindle-
shaped, retractile ; head short. Filament twice the
length of the body, delicate. Colour green, with a red
eye-spot. In stagnant water. (PL X, fig. 1

774. THE AMEBA (Ameba di _ﬁum.r) —- Coluurless
Form constantly varying; sometimes globose, at others
elongated, or with finger-like processes. Common amongst
duckweed.

775. PEAR-SHAPED DIFFLUGIA (Difflugia pyriformis).—
Pear-shaped, granular, and dark coloured. Processes
colourless. Amongst stagnant water. (Pl X., fig. 28.)

776. CoMMON OPHRYDIUM (Ophrydium wversatile). —
Body spindle-shaped, tapering in one direction, and in
the other contracted into a cylindrical neck with a funnel-
shaped head and a ciliated disc.  In salt or fresh water.
(Bl X hig o9

777. OVATE OPHRYOGLENA (Ophryogiena acuminata).—
Ovate, brown, and compressed. Tail short. Eye-spotred.
Cilia numerous, in regular longitudinal rows. In peaty
swamps and turf hollows. (Pl X, fig. 8.)

778. EICHHORN’S ACTINOPHRYS (dAdtinophrys Eick-
hornii). — Globose, white. Tentacles distributed freely
over the body, and tapering. Shorter than the diameter nf
the body. Amongst aquatic plants. (Pl X, fig. 9.)

779. The SUN ACTINOPHRYS (Amﬂap!uys sol ).—Glo-
bose, greyish. Tentacles diverging from every part of the
surface, and tapering. Equal in length to the diameter of
the body. Amongst Conferve.

780. ComMmoON PARAMECIUM (Paramecium aurelia).—
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Oblong and flattened. Ciliated on all sides in longitudinal
series. Abundant in infusions and in stagnant water. (Pl
a BE

?Sf. Bi.RREL ANmMaLcuLE (Coleps hirtus).—Oval, with
abrupt ends. Shelly covering barrel-shaped, apparently
composed of small polygonal plates, between which are
the cilia. \ Movements brisk. Amongst Conferve. (Pl
X., hg. 3.

785. MULLER'Ss CHETOSPIRA (Chatospiva Mulleri).—
Inhabiting a flask-shaped sheath, which is imbedded in the
cells of duckweed, a ciliated feather-like spire above
projecting. Probably not uncommon. (Pl X., fig. 4.)

783. SHEATHED BELL ANIMALCULE (Zintinnus co-
thurnia).— Inhabiting a cylindrical hyaline sheath. Trans-
parent, cup-shaped, with a patulous mouth surrounded by
rather long cilia, a flexible pedicle attached to one side of
the sliea.th. In brackish water. (/. G. Zatem.) (Pl X,
fig. s.

784. MULLER’S STENTOR (Stentor Mulleri).—Trumpet-
shaped, large; when contracted, ovoid. With a wreath of
cilia. Swimming freely, and disposed to congregate.
Amongst duckweed and other aquatic plants. (PL X,
fig. 2.)

g785. SHEATHED TRUMPET ANIMALCULE (Vaginicola
¢rystallina).—Enclosed in a transparent cylindrical case,
slightly narrowed at the extremity. Body capable of
extension and retraction within the case. Attached to
duckweed. (Pl X, fig. 6.)

786. URN-SHAPED VORTICELLA (Vorticella microstoma).
- —Body urn-shaped, attached to a pedicel six times its
length. When contracted, exhibiting transverse rings.
Pedicel readily and quickly contracted. Apex with a
ciliary wreath. In stagnant water. (Pl. X, fig. 14.)

787. BELL-SHAPED VORTICELLA ( Vorticella convallaria).
—Body bell-shaped, attached to a pedicel six times its
length ; mouth broader than the last.  bundant, attached
to water-weeds and other objects.

788. GREGARIOUS VORTICELLA (Vorticella nebulifera).
—DBody somewhat bell-shaped, attached to a pedicel five

7—2
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times its length. Collecting in colonies, so as to form a
white film on duckweed, &c.

789. BRANCHED BELL ANIMALCULE (Carchesium poly-
pinum).—A kind of branched Vorticella, with a retractile
stem ; each branch terminated by a little bell, and forming
an exceedingly beautiful object.

790. FoxcLove Eristviis (Epistylis digitalis).—Also
like a branched Vorticella, with a rigid stem. The bells
terminating the branches, like foxglove flowers. Parasitic
on the body of the four-horned Cyclops.

791. EcG ANIMALCULE ( Zrachelius ovum).—Egg-shaped,
with a kind of proboscis, so that at times it is almost pear-
shaped. Body ciliated. In stagnant water.

792. GREEN Tor ANIMALCULE (Uroleptus piscis).—
Top-shaped, of a green colour. Body and tail covered
with cilia. Amongst dead leaves in ponds. Early spring.

793. HYDRA PARASITE (Kerona polvporum).—Parasitic
on the brown Hydra. Whitish and somewhat kidney-
shaped, with a series of cilia in front.

704. MUSSEL STYLE-BEARER (Stylonychia mytilus). —
Oblong and flattened, with a row of strong cilia, armed
posteriorly with numerous styles. Climbs and swims, back
downwards. In stagnant water.

795. PLATTER STYLE-BEARER (Zuplotes patella). —
Nearly circular, covered with a shield or carapace; body
armed with styles and hooks. Crawls backwards and
forwards amongst duckweed, or swims, with great
facility.

Although RoTIFERS are enumerated here, their affini-
ties are with-Crustaceans rather than with the Infusoria,
with which they were till recently associated.

796. HAIRY ROTIFER (Chatonotus larus).—Elongated,
with hairs in lines down the back and forked tail. In
muddy water. (Pl. X,, fig. 10.)

797. LARGE HAIrRYy ROTIFER (Clh@tonotus maximus)
is a larger species, with the hairs all short and equal.

798. The Coxocuirus (Conochilus volvox).—United in
masses, enclosed in a gelatinous envelope. From ten to
forty animals compose a spherical revolving mass.
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499. The STEPHANOCEROS (Stephanoceros Eichornii).—
Enclosed in a transparent sheath. Animal club-shaped,
with five long cihated arms. Attached to water-weeds, &c.
(PL X., fig. 23.)

oo, HORNWORT LiMN1AS (Zimnias ceratophylli).—
Enclosed 1n a brownish case, smooth externally. Wheel
two-lobed. On hornwort and other water-plants,

8o1. The MELICERTA (Melicerta ringens).—Enclosed
in a case, which is brownish red, granulated externally.
Wheel four-lobed. On duckweed, &c.

802. HORNED FrLOSCULE (Floscularia cornuta).— En-
closed in a thin transparent case. Head surrounded by
five rounded lobes, each with a tuft of long cilia, and a
supplementary naked horn outside one of the lobes.
Amongst water-plants. (Pl X, fig. 21.)

803. BEAuTIFUL FLOSCULE (Hoscularia ornata).—With
five lobes, one higher than the rest, similar to the last.

804. FUNNEL ROTIFER (Hydatina senta).—Conical and
transparent, with a wreath of cilia at the broad end. (Pl
X., fig. 12.)

30 05. FURCULARIA.—Four species of this genus are
recorded in Britain, but none of them appear to be very

common.

806. LoNG-TAILED ROTIFER (Monocerca wattus).— Ob-
long, with one eye-spot, and a long thin foot, the length of
the body. Amongst Confervee. (PL X, fig. 18.)

807. Vorvox Parasite (Notommata parasita).— Oval,
with a short foot. Wheel of three or four lobes. Lives
in the globes of Folvox globator.

808. Loxc VoLvox PARASITE (Notommata pefrw.rgzau}
—Elongated, narrowed towards each end. Also parasitic
in Volvox.

809. EARED ROTIFER (Nofommata aurita).— Often pear-
shaped ; sometimes cylindrical. Head with two retractile
ear-like lobes. Amongst Conferve. (PL X, fig. 1.

810. OBLONG SYNCHETA (Syncheta oblonga).—Oblong,
with six rotary clusters, and armed with four styles. In
spring, amongst Confervz.

811, TWO-HORNED SYNCHETA (Syncheta pectinata).—
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Short and conical, with two styles and two crest-like horns
Amongst Confervae.

812. LitTLE MoNoSTYLA (Monostyla cornuta).—
shaped, with a simple foot at the broad end. Enclosed in
a transparent shell or lorica. Amongst water-weeds.
(PL.'X.; fig.'13.)

813. CRESCENT EUCHLANIS (Zuchlanis luna).— En-
closed in a cup-shaped lorica, with the mouth curved out
in a lunate manner. Amongst Confervee.

814. THREE-SIDED EUCHLANIS (Euchianis triguetra).—
Lorica large and inversely pear-shaped, almost triangular.

815. SPINY SALPINA (Salpina spinigera).—Lorica, or
shell, with four front and three posterior horns. Am{mgst
hornwort. (Pl. X e v'r)

816. SKELETON ROTIFER (Dinocharis pocillum).—Shell,
or lorica, nearly cylindrical. Foot long, with three toes.
Two spines at the base of the foot. Amongst hornwort.
(L X, . 500)

817. LoNG-TOED SKELETON (Dinocharis tetractis), —
With longer toes than the last. Lorica triangular. Amongst
duckweed.

818. RounDED METOPIDIA (Metopidia lepadella). —
Lorica nearly flat, broad, and ovate. Rounded behind.
Eyes two. Toes longer than the foot.

819. PoINTED METOPIDIA (Melopidia a.uminata), —
Flattened, ovate, and pointed behind. Amongst Confervz.

820. SPINY STEPHANOPS (Stephanops lamellaris). —
Lorica depressed, front expanded in a hood-like manner.
Three )postf:rior spines. Amongst Confervee. (PL X,
fig. 10.

gSzI. SPINELESS STEPHANOPS (Steplanops muticus). —
Lorica depressed, with a frontal hood. Without the
posterior spines. In standing water.

822, CommoN ROTIFER (ZRotifer vulgaris).—Without
lorica. Body spindle-shaped. Eyes two. Double wheel
or rotatory organ. Common in standing water, &c. (PL
X., fig. 20.)

823. Four-HORNED ROTIFER (Nofeus quadricornis).—
Lorica rounded and flattened, with four frontal and two
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posterior spines. No eyes. Double wheel. In stagnant
water, with decayed leaves. (Pl X., fig. 15.)

824. SMOOTH BRACHIONUS (.Bmf.fuwm.r urceolaris).—
Lorica smooth, compressed, with six short spines in front,
rounded behind. One eye. Foot forked. (Pl X, fig. 25.)

825. RouGH BRACHIONUS (Brachionus Bakeri).—Lorica
rough and tesselated, with six unequal teeth in front, and
two posterior spines. Foot forked. (Pl X, fig. 24.)

826, Rounp PTERODINA (Plerodina patina).— Round
or oval, Lorica thin and transparent. Eyes two. Foot
simple. Amongst duckweed.

827. WATER-BEARS ( Zardigrada).—Curious little eight-
footed animals, crawling slowly, like miniature bears, about
water-weeds, in company with Rotifers, though not beiﬂng-
ing to them.

The following are Crustaceans belonging to the division
called ENTOMOSTRACA.

828. Fairy SHRimP (Chirocephalus diaphanus).— An
inch in length, nearly transparent, with a pinkish tinge.
In pools.

829. BRINE SHRIMP (Arfemia salina).—About half an
inch long. In salt-pans.

830. ComMON WATER-FLEA (Daplnia pulex). — The
most common of water-fleas. Shell oval, with a sharp
serrated spine at the base., In ponds and ditches. (Pl
XL, fig. 6.)

831. GREAT WATER-FLEA (Daplnia Schefferi).—The
largest of British species. Shell nearly circular, with a
sharp basal spine. Surface reticulated. Ponds. Autumn.

832. SPINELESS WATER-FLEA (Daplhnia vetula).—Shell
ovate, and smaller that the foregoing, without a basal
spine. The surface striated. Ponds and ditches.

833. SPURRED WATER-FLEA (Daplnia mucronata). —
Front edge of shell straight, ending below in a sharp
spine. Ponds. June to October. (Pl. XI., fig. 7.)

834. ELEPHANT WATER-FLEA (Bosmina farmmﬁrﬁ)
Shell oval, rounded behind, terminating in a basal spine.
Upper antenna large, cuwed, cylindrical, and many-
jointed. In ponds. (Pl XI., fig. 14.)
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835. LARGE EURYCERCUS (Furycercus lamellatus). —
Nearly as large as the Great Water-Flea.  Subqua-
drangular. The abdomen very broad, form of a flat plate,
densely serrated. Ponds and ditches. Summer.

336. GLOBOSE WATER-FLEA (Chydorus sphericus). —
Almost spherical. Beak long, sharp, and crescent-shaped.
Lower antennz very short. Ponds and ditches. (PL XI.,
fig, 18,

gB 3?.)GREEN Cveris (Cypris tristriata).—Qval, nearly
kidney-shaped, greenish. Lower antennz hairy. Shell
with short dark hairs. Swimming in ponds.

838. CroubpED CypRis (Cypris monacha).—Shell rhom-
boidal, reticulated, white above, clouded below with
yellow green. (Pl XI., fig. 11.)

839. WHiTE Cveris (Cypris vidua).— Oval, fringed
with short hairs, dull white, with three black bands.
Lower antennz hairy. Swimming in ponds. (Pl XI,,
fig. 8. -

840). BrowN Cvpris (Cypris fusca).—Oval, narrower in
front. Covered with fine hairs. Brown. Lower antennae
with three hairs. Swimming in ponds. (PL XI., fig. 10.)

841. PEARLY CRAWLER (Candona lucens).— Kidney-
shaped, smooth, except at the edges, which are fringed.
Pearly white. Lower antenna bare. Creeping amongst
water-plants. (Pl XI., fig. 18.)

842. Hairy CRAWLER (Candona hispida).—QOval, nar-
nowed behind. Brown, with one or two darker marks.
Shell covered with spiny hairs. Lower antennz bare.
Creeping amongst water-plants. (PL XL, fig. 17.)

843. Four-HORNED Cvcrors (Cydops quadricornis).—
Common, and well known in every pond. Ovaries double.
(PL. XI., fig. 9.)

844. SHORT-HORNED Cvcrors (Cydops brevicornis). —
With the egg-sacs long and narrow. Sir John Lubbock
distinguishes this and. six other species in the Kentish
ponds as unrecognized British species.

845. Craus’s Cvycrops (Cyclops Clausii).—TFirst de-
scribed by Sir John Lubbock, and recorded as common
in several localities. (Linn. Trans., vol. xxiv., p. 197.)
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846. LitTLE VAULTER (Canthocamptus minutus). —
Smaller than Cyclops, with shorter antennz, and but one
ovary. Ponds and ditches.

847. The Diarromus (Diaptomus castor).— Antennxe
large and strong, with twenty-six articulations. Ovary
single. In ponds.

848. RiBBED WATER-FLEA (Camptocercus macrourn |.—
Ovoid; pellucid; finely ribbed longitudinally. Beak
rounded and blunt. Eye small. Ponds and ditches.
(Pl XI., fig. 16.)

849. Fisu LoUsE (dArgulus jfoliacens).— This curious
parasite may often be found crawling slowly over the body
of the pike and other fish. It has some resemblance in
form and size to the bed-bug.

—e

PARASITES.—Animals of all kinds are more or less
subject to parasites, quadrupeds and birds especially,
several kinds being sometimes found on the same host.
These parasites may be fleas, lice, mites, or ticks; and
under these four heads the majority may be classed. The
following are common examples of each group:

8s0. CaT FLEA (Pulex felis).—This flea is of a pale
pitchy-brown colour; the head is naked and shining, with
scattered dots. Common on the domestic cat.

851. DoG FLEA (Pulex canis).—Similar in colour to the
last, with the head punctate behind, the lower part of the
head and the protothorax with a comb-like fringe. This,
as well as another species, 1s not uncommon on the dog.

852. MoLE FLEA (Pulex talpe).—This species has a
long and slender body, and is found in company with a
tick and two species of mites, as a parasite on the mole.

853. MousE FLEA (Pulex musculi).— This little flea
is occasionally found on the mouse ; but it often happens
that a number of mice will be examined without meeting
with a single specimen.

854. FowL's FLEA (Pulex galline) has an elongated
head, and a comb-like fringe to the protothorax. Not
uncommon on the barn-door fowl
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855. HEDGEHOG FLEA (Pulex erinacei).—Not uncom-
mon on the hedgehog.

856. SQUIRREL FLEA (Pulex sciurorum).—Common on
the squirrel, all over Europe. (Pl. XIL., fig. 11.)

857. BAT FLEA (Pulex vespertilionis).—Foundon several
species of Bat, especially the Great-eared Bat. Another
species (Pulex elongata) occurs on the Yellow Bat.

858. RAaT FLEA (Pulex fasciatus).—This, as well as
Pulex muris, are found on the rat, and sometimes also the
Mole Flea

859. HARE FLEA (Pulex leporis).—Found by Curtis on
the hare; but apparently not common.

860. PiGEON FLEA (Pulex columbe).—Occurs on the
domestic pigeon.

861. Other species of Bird Flea are said to be found
on the swallow, the martin, and the starling; which we
have never seen.

862. SLENDER PiceoN Louse (ZLipeurus baculus).—
Long but very slender body; the female about one-fifth
larger than the male; the latter distinguished by the an-
tennz, of which the third joint is hooked. Common on
all kinds of pigeons. (Pl. XII., fig. 2

863. RosusT PIGEON LOUSE (Goniocoles compar).—
About one-twelfth of an inch long, but three times as
broad, with a large head, broad and angular behind.
Common on all varieties of the pigeon. (Pl XII., fig. 4.)

864. L.onG Coot Lousk (Lipeurus luridus) —Occasion-
ally with the more common species, hereafter named, on
the coot and water-hen.

865. Lone TURkEY Lousk (Zipeurus polytrapesius).—
Very common about the wing-feathers of the turkey.

866. SMALL BIrRD Louse (Docophorus communis).—
Found on several kinds of small birds, as the bullfinch,
bunting, sparrow, and white-throat.

867. Rook LousE (Docophorus atralus).—The most
common of the four species found on the rook, this has a
large triangular head, the upper portion white, shining,
and hairy; the segments of the abdomen with an angular
dark-coloured patch on each side.

S P A .
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868. BANDED Louse (Colpocephalum subequale).—Al-
most as common as the last on the rook, with a shorter
head and banded abdomen.

869. MARTIN PARASITE (Nirmus elongatus).—Not one
of the commonest. Found on the House-Martin. (Pl
XII., fig. 1.)

870. GROUSE PARASITE (Nirmus cameratus).—Com-
mon on the Red and Black Grouse.

871. FowL PARASITE (Menopon pallidum).—In great
plenty on poultry; unpleasantly manifest to those who are
engaged in plucking fowls. (Pl XIL., fig. 3.)

872. Coor Louse (NVirmus jfulice).—The old notion
about the coot 1s true as far as parasites are concerned.
They are truly plentiful. (Pl XII., ng. 8.)

873. Lousk oF FowL (Zipeurus variabilis).—Generally
amongst the wing-feathers of poultry, often associated with
another species. (Pl. XII., fig. 9.)

874. TURKEY LOUSE (Goniodes stylifer).— A peculiar
species, found about the head, neck, and breast of the
common turkey. (Pl XIL, fig. 10.)

875. Duck Lousk (Docophorus icterodes).—Common
parasite on the wild duck, widgeon, teal, and several other
ducks. (Pl XII., fig. 7.)

- 876. Ox PARASITE (Hematopinus eurysternus).—Very
common about the mane and shoulders of oxen. (PL.
XIL, fig. 5.)

877. Doc PARASITE (Hemalopinus piliferus). — This
cadaverous insect is thickly hairy, and is to be found on
dogs out of condition. (Pl XIIL, fig. 17.)

878. PARASITE OF PiG (Hematopinus suis).—This not
very attractive insect is often found on lean Irish pigs re-
cently imported.

879. PARASITE OF Ass (Hemalopinus asini).—On the
mane and back of the ass, and occasionally on the
horse.

880. RAT PARASITE (Hematopinus spinulosus) infests
the common rat. They should be sought on half-starved
and sickly-looking animals.

881. HUMAN ASSOCIATE (Pediculus capitis).— Not a
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particularly interesting associate, appealing to the head
rather than to the heart.

882. Bopv-CoMPANION (Pediculus vestimenti).—F ortu-
nately, not so common as the last; but amongst dirty spe-
cimens of humanity this parasite is by no means extinct.

883. Doc Tick ([xodes ricinus).—This and other ticks
are found on dogs; they are of considerable size. The
body is shortly oval, almost spherical, of a darkish violet
tint, with brown legs. (Pl XII., fig. 12.

884. SHEEP TicK (Zxodes reduvius).—This is not what
is commonly denominated the Sheep Tick, which belongs
to a different order. The present creature is of a pallid
yellowish-red colour, with black legs.

885. SAND-MARTIN Tick (Zxodes plumbens).—The body

of a leadcis colour, with a heart-shaped shield. It isnot

uncommon 1n the nests of the Sand-Martin.

886. HEDGEHOG TICK (Zxodes hexagonus).—The body
is whitish or of a pale lead-colour, with a hexagonal shield.

887. SmaLL HEDGEHOG TICK (/xodes megathyreus), a
smaller species, 1s also found on the same animal, of a
brown colour, with an obovate shield; and both are occa-
sionally found together.

888. GreaT Tt Tick (ZJxodes pari).—This tick is
altogether brownish, with an elongated, somewhat hexa-
gonal shield. Found in the spring, on the Great Tit.

889. POINTER TicK ([xodes autumnalis).—A rare tick,
found in the autumn occasionally on pointers, with a lead-
coloured abdomen marked with three obscure lines, and
the rest of the body of a rusty brown.

8go. Ticks are also found on deer; and one, which we
have not seen described, has been taken from the mole.
No one has hitherto paid much attention to them in Eng-
land since the days of Leach.

89g1. SPARRDW MitE (Zyroglyplus sp.).—A mite which
is common on the bodies of sparrows and finches. (PL
XII., fig. 15, male ; fig. 16, female.)

Bgz. CAGE-BIRD MITE (Deﬂrmrgpm:: auvinm) occurs
on many small birds, especially singing-birds confined in
cages.

i s siloa T
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893. SwarrLow MitE (Dermanyssus hirundinis).—Plen-
tiful in the nest of the swallow.

894. PourtrRY MITE (Dermanyssus galline).—Found
amongst the feathers of poultry

895. CHAFFINCH MITE (Dermaleichus fringillarum).—
A mite commonly found on the chaffinch, of which the
male is figured. (Pl XIL, fig. 1

896. ForRK-TAIL MITE (Dermaleickies furcatus).—A mite
with a long body and forked extremity. Common on
Sparrows.

897. MousE Mite (Myobus musculinus).—A curious
little mite, which is found on the common mouse.

898. BEETLE MItE (Gamasus coleoptratorum).—At-
tached in numbers to several species of beetles, especially
those found on the ground. (Pl XII., fig. 6.)

899. BEE MITE (Z¥ichodactylus Osmice).—This curious
little mite has been found by the Rev. W. W. Spicer, on
a wild bee (Osmia rufa), which is the only record of its
occurrence in England ; but it is probably not uncommon.
- goo. Fry MitE (Hypopus muscorum).—Often found at-
tached to the common house-fly

gor, LoBsTER CHELIFER (Cheélifer cancroides).—This
“false scorpion’ has been longest known of all the
British species. It sometimes attaches itself to flies. In
this genus the eyes are two ; in Obiszum, they are four.

goz. Moss CHELIFER (Chelifer muscorum).—With a
short, broad body. Found amongst moss.

903. LATREILLE'S CHELIFER (C/élifer Lcrfrffifm').-—
Under the bark of trees, &c. (Pl. X1I., fig. 1

9o4. BANDED CHELIFER (Chelifer f.:zm:amf) " The ab-
dominal segments banded with white. Also under the
bark of trees.

905. SEA-SIDE CHELIFER (Obisiummaritimum).—Found
amongst rocks on the sea-shore.

906. LiTTLE CHELIFER (Obisiumorthodactylus).—About
cne-sixteenth of an inch long ;- found under stones, &c.

go7. Lone CHELIFER (Oﬁmum MUSCOTrUNT) . — — About
two lines in length ; amongst moss. More common in
the Scotch mountains than in England.



110 One Thousand Objects

WATER MITES are usually of a reddish colour, and are
common in ponds, &c., during summer. Mr. W. S. Kent
has detected nearly forty distinct British species.

908. DECEITFUL WATER MITE (Diplodontus mendax).—
Body elliptical, roseate, with two rays at the fore part of
the bf:-dj,r ; coxe in four groups ; genital plate heart-shaped,
pointed forwards. These creatures can hardly be satis-
factorily distinguished from each other without regard to
the coxa and genital plates of the under surface. (PL
Xl hga)

909. HARLEQUIN WATER MiTE (Afax listrionica).—
Dark red; palpi and legs blackish green; body ovoid.
Rather common in ponds, &c. (Pl XI., fig. 2

gro. HuNcHBACK WATER MITE (Arrenurus globator).
—Mouth rounded. Body of the female truncated behind ;
greenish ; eyes red; much larger than the male. In
ponds. (Pl XI., fig. 3, female.)

QI1. HUNCHBACK WATER MITE (Arrenurus globator).
— Body of the male narrowed behind, so as to give
the[ mite a very singular appearance. (Pl XL, hg &
male.

912). GreaT WaTer Mitk (Hydrackna geographica).—
Body nearly spherical, black, with red spots; palpi red;
legs red at the ends. One of the largest species. In
ponds. (Pl XL, fig. 5.)

913. WALKING WATER MITE (Zimnochares holosericeus).
—Crawls about in the water, instead of swimming ; body
smooth, red ; legs slightly hairy. (Pl XI., fig. 12.)

914. FURROWED WATER MITE (Eylais extendens)—
Body elongated, soft, and furrowed ; brownish red ; eyes
four ; rostrum short. In ponds. (Pl XI.,, fig. )

15. CLARET WATER MITE (Hydmf&ﬂa :’-‘F’Hﬂ:fﬂ).—-
Body rounded, scarlet or claret-coloured ; rostrum short;
eyes in two pairs ; eggs attached to stems of Pofamaogeton,
or pond-weed.

916. GREEN ANGULAR MITE (drrenurus viridis).—Of
a bluish-green colour ; the body of the male terminating
in two pmnted an-:rles

917. ROUND RED WATER MITE (Hydrachna punicea).
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—Subglobose, rather convex, purplish red; palpi and
feet red. In ponds.

918. THIN-LEGGED WATER MITE (Diplodontus filipes).
~—Body elliptical, depressed, bright red, sometimes mot-
tled with brown ; legs red ; palpi curved downwards.

919. YELLow WATER MiteE (Afax lutescens).—Body
oval ; yellowish, with black spots—three in front oval, two
abdominal spots crescent-shaped. In ponds, occasionally.

920. BUTTERCUP MITE (Bryobia haustor)—A small
dusky-red mite, that feeds upon the foliage of herbaceous
plants; eyes seated on the shoulders; runs rapidly.
Common upon the creeping buttercup and other plants.

921. MARGINED MitE (Nofaspis marginatus).—Of a
chestnut-brown colour, with a white margin. Found in
the neighbourhood of the sea-shore

922. YELLOW FRAME MiItE (Gamasus luteus).—Re-
sembling the beetle-mite, elongated, ochraceous ; pallid
behind, where it is broadest. Sometimes plentiful in
cucumber-frames. Different from No. g4o.

923. Rosy Moss MITE (Bdella dorsata).—Roseate,
about the size of a grain of millet, with a black spot
each side of the back. Amongst moss.

024. BROAD-BEAKED MITE (Scirus latirostris).—Scarlet,
obovate ; head thickened; rostrum short; palpi long;
legs thick. On the ground, amongst moss.

925. LONG-LEGGED MITE (Erythreus phalangioides).—
Oval, almost globose ; red, with interrupted black spots;
hind legs very long; eyes four, in two groups. On the
ground.

926, SOLDIER MITE (Zrombidium holosericeum).—This
bright red mite, called also the Tant, has long been
known to inhabit Britain. It occurs in gardens, on the
ground and about trees, sometimes abundantly.

927. Book MitE (Cheyletus eruditus).—Body some-
what lozenge-shaped, white; palpi very large; legs fur-
nished with long hairs. In books, especially about the
backs, and papers in damp places.

928. MEAL MitE (Zyroglyphus farine).— Plentiful in
flour-bins and flour-mills ; often amongst flour and meal.



112 One Thousand Objects

929. CHEESE MiTe (Zyroglyplus siro).—Extremely
common on old cheese. Formerly known as Acarus
domesticies.

930. LoNG CHEESE M1TE (Zyroglyplus longior)—Not
uncommon on Dutch and Gruyere cheese. Body longer
than the last.

931. SUGAR MITE (Acarus sacchari).—Often to be seen
amongst brown sugar, and around the wooden taps of
wine-casks.

932. Raisin Mite (Zyroglyphus passularum).—Found
amongst old raisins and figs.

033. CaBINET MITE (Zyreglyphus destructor).—Nery
fond of destroying butterflies in cabinets. Is clad with
long hairs.

934. VEGETATING MITE Uropoda vegetans).-—A curious
mite, attached by a thread or umbilicus to the bodies of
beetles of the family Elateride.

935. Furze Mite (Zetranychus wulicis).— Lives In
colonies, and spins a delicate web about furze bushes.
When mature, of a bright red colour.

036. LiIME MitE (Zetranychus tiliarius). — Another
sociable species, found in colonies on lime-trees. One
found on plane-trees may be the same species.

937. HarRVEST MITE (ZLeptus autumnalis).—Too well
known to many persons by the pertinacity with which it
adheres to the human skin, and torments the human body,
about harvest-time. Six-legged.

038. SToNE Mire (Zetranychus lapidum).—Found
about stones and rubbish, to which its eggs are attached.

039. RED SPIDER (Zefranychus telarius).—The little
red insect so common in green-houses. It is not a spider,
but a mite.

940. BRowN Notaspis (Nofaspis obscurus).—A little,
shining, brown mite, often found in cucumber-frames,
which has of late years been troublesome to gardeners.

941. VINE Coccus (Coccus vitis).—The young of the
'scale,’ which attacks vines in houses, are a good
pbject.

942. HERBARIUM INSECT (A#ropos divinatoria).—This

.
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common little insect is worth the trouble of mounting
whole. It is found amongst dried plants, &c.

Many other insects may De examined or mounted
entire, as—

943. HOUSE ANT (Diplorhoptrum molesta).—Rather
more free than welcome in many metropolitan houses.
Should be caught and mounted whole,

944. GARDEN ANT (Formica nigra)—Either this or
the common yellow ant (#ormica flava), found in banks,
will furnish, with the preceding and succeeding, good
representatives of these curious insects.

9045. GREAT WooDp ANT (Formica rufa),—Plentiful in
woods where fir-trees predominate, building large hillocks.
This is a large species.

946. House-FLY (Musca a’ﬂmm‘zm} —A common but
very interesting object. It may be mounted entire in a
deep cell, for low powers.

947. RaN Fry (dnthromyia pluvialis).— Sometimes
almost as common in houses as the housefly. Lighter
coloured, and more prettily marked and banded.

048. GALL INsECT (Cynips Kollari).—This insect may
be reared from the common gall of the oak, of late years
so plentiful in this country.

049. OAK APPLE FLy (Cynips terminalis).—This little
fly may easily be obtained from the common oak-apple
gall, and is soon developed.

950. OAK SPANGLE Furv (Cynips longipennis) may be
reared from oak spangles, so plentiful on the under sur-
face of oak leaves. Leaves that have lain on the ground
during the winter should be selected for bearing the
insects, which are developed in March.

051, TWENTY-PLUME MotH (Alucita polydactyla). —
One of the prettiest of moths for the microscope, with
plumed wings. Commonly beaten out of hedges, and
often seen at dusk, in summer, fluttering against the
window.

952. TurNIP DIAMOND MortH (Caraxfama xylostella).
—A pretty little moth, common in turnip-fields, in which
the caterpillar feeds, g
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053. CLoTHES MoTH (Zaverna sarcitella).—One of the
common little moths, the larvae of which are so destruc-
tive to woollens, clothing, &c.

054. WoLF MotH ( Zineagranella).—A prettylittle moth,
found in granaries and similar places. Larva destructive,

955. Porato FLy (Sciara ﬁmsrm} —A little two-winged
fly, developed from amongst rotten potatoes and potato-
parings and rubbish.

956. MANGEL FLy (Anthomyia Bete).—The larva of
this fly mines and blisters the leaves of the field beet, and
from this the insect may be reared

957. WHEAT THRIPS (Z%rips cerealium).—This species
of Thrips is common upon the cereals, especially wheat.

958. Porato Turirs (Zhrips minutissima).—A very
small species, which often infests the potato-plant.

959. GNAT (Culex pipiens).—Both mature insects, male
and female, and larve found in any water-butt are good
objects.

960. TURNIP GNAT (Z7ichocera hiemalis)—This little
insect is plentiful, in autumn, about turnip-fields.

961. CABBAGE BUTTERFLY ICHNEUMON (Microgaster
glomeratus).—A small fly, which commences its existence
in the chrysalis of the common cabbage butterfly, from
which it may be reared.

962. WHEAT MIDGF (Cecidomyia tritici).—~Found flying
over wheat-fields in swarms, when the corn is in the ear.
Antenna jointed and beautiful.

963. Porato Froc Fry (Eupterix Solani).—A kind of
frog-hopper, with a predilection for the potato-plant.

064. PLANT-LOUSE LioN (C/rysopa peria).—The larva
of this fly, which is reared from the stalked eggs already
figured, is a great enemy to the plant-lice. .

965. TurNiP BEETLE (Haltica nemorum).— A lively,
skipping, little beetle, sometimes called the ‘turnip flea,’
found on the ground, in fields.

966. CorN WEEVIL (Calandra granaria)—A trouble-
some beetle in granaries, and very destructive to wheat
and other grains.

967. BED BuG (Acanthia !m‘m’aﬂa) — Better known
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than appreciated. Not at all uninteresting as a micro-
scopical object.

968. ORANGE SCALE (ZLecanium Hesperidum).— Elon-
gated scales, attached to the rind of oranges, are the re-
mains of the female of this species, with the eggs and, at
length, the young ones beneath.

969. MEALY Buc (Coccus adonidum) is well known
in hot-houses, attached to vines and other plants. It is
reddish, and covered with a mealy substance, whence its
popular name is derived.

970. PoTAaTO SPRINGTAIL (Smynthurus Solani).—Very
small Podura-like insect, found leaping about potato-leaves
in July.

EI;' I::r TurNiP APHIS (Aphis #ape).—The commonest of
the plant-lice which infest turnip crops, of which there are
three or four species.

972. PEA APHIS (Aphis pisi).—Sometimes very plen-
tiful on plants of the garden pea. The number of species
of Aphis is almost a legion.

073. BEAN APHIS (Aphis jfabe).—The blackish plant-
louse infesting the field and garden bean, too well known
to farmers and gardeners.

974. Hor ApHis (Aphis humuli).—The insect usually
found on the hop plant is this species of Aphis. Both
winged and wingless Aphides should be examined.

075. SNouT BEETLES (Apion sp.).—Almost every dry
stem of a herbaceous plant will, in the autumn, furnish
small beetles of this genus.

PorarizING OBJEcTS.—In order to render this cata- -
logue more complete, we enumerate a selection of these
objects. The crystals are difficult for an amateur without
experience to prepare for himself.

976. FiNEsT INDIA MusLiN.—The interlaced fibres of
cotton polarize beautifully.

977. SOLE SCALE, or any characteristic fish-scale.

978. SECTION OF GRANITE'Is one of the most interest-
ing of this class of objects.

979. WHALEBONE.—A thin section, either oblique or
longitudinal. e

2
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980. StarcHES of all kinds, especially with large
granules, exhibit crosses.

981. SALICINE CrysTaLs.—An alkaloid obtained from
willow bark.

982. QUININE CRysTALS.—An alkaloid obtained from
Peruvian bark.

983. CHLORATE OF PoTasH, a well- known chemical,
is with some a favourite object.

984. ASPARAGINE.— An alkaloid from the asparagus
plant.

985. SULPHATE OF IRON, or green copperas, well
managed, furnishes beautiful crystals.

986, SANTONINE.—The chemical principle of worm-
seed.

987. BEnzoic Acip.—The sublimed crystals from
green benzoin, or Benjamin.

988. Boracic Acip.—Derived from borax, which is
also employed as a polariscope object.

989, PaLmitic Acip, derived from palm oil, if warmed
till the acid melts, will exhibit the phenomena of crystal-
lization as it cools.

99o. SULPHATE OF CapmiuM,—A metallic sulphate,
often commended.

99I. SULPHATE OF MAGNEsIA, or Epsom salts, and
also the heavy carbonate of magnesia.

992. PHLORIDZINE.—An alkaloid derived from the
roots of the apple-tree.

093. OXALATE OF LIME, or oxalate of ammonia.

994. LiTHIC AcID and gallic acid may either of them
be used. -

995. CARBONATE OF LIME, under almost any form,
polarizes well.

996. BICHROMATE OF POTASH.

997. IoDIDE OF PoTAssIUM.

998. CiTRIC ACID or tartaric acid.

099. BI-TARTRATE OF AMMONIA.

1000. SULPHATE OF NICKEL AND PoTAsH.—A double
salt, of which several have been recommended for the
polariscope.
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