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Again, if we bring into focus the under side, say, of the circle, we
may notice a slight mistivess about its general outline, which
may be removed by cutting off half the objective front lens. or of
the eye lens. But on more careful examination, we shall pe’rceix:e
that we are bringing no one point into perfectly accurate focus,
and at the same time concentrating our attention upon it. If
these two things be attended to, all mistiness, thickening, and
uncertainty, will disappear from such objectives as this gentleman
employed. Such facts are no real obstacles to microscopic accu-
racy. They occur equally in unaided vision, whether of sma
or of large objects. If possible, we hold a solid body—a crystal
fqr _1r}starxce—_~izi the hand, and turn it about, yet each change of
position projects a different geometrical figure. The laws of
vision are the same with a microscope as without, and no perfec-
tion of instruments can supersede the necessity of comparing
different views and of arriving at a knowledge of the third dimen-
sion in space, through operations of the mind.

In some cases a restricted focal distance is both convenient and
advantageous: one is when we look through a set of markings.
The Stauroneis pulchella of Rev. Wm. Smith, is described b+
him: “striee very distinct, 30 in -0017, punctate ; puncta hexas-
onal.” In his intreduction, Mr. Smith remarks: “The exper:;'-
ments and aathority of Professor Bailey place the existence of an
internal membrane (in the Diatomacez) beyond all doubt.”’—+ I
Stauroneis pulchella the membrane in question possesses an uni-
sual degree of firmness, the siliceous valves, after a slight mace-
ration in acid, may be seen to fall away from the internal mem-
brane and to leave the latter unaltered in form.” ' ;

Specimens in balsam from London, prepared by the author of
these remarks, exhibit the following appearances: under a 2 o
between 60° and 70°, with a working distance sufiicient f
Lieberkubn, and having (to quote the term applied by the J
of the Great Exhibition) the “exquisite” correction of Sm
and Beck, they show by an achromatic condenser, the hexaz
puncta in three sets of lines, yet obscured in definition, and cc
fused by the mingling of what seem like shadows,

Inteuse illumivation of a suitable obliquity and direction. ex-
hibits a set of fine strize in a plane above these puncta, and
ning in directions which coincide with neither of the lines
puucta. So far, some would make the objection of “optical
pearances.”  But when the focus is limited by the joint influe
of the still more perfect correction, and the increased angle
the /% of 1002, the 1 of still larger angle, and the § of 1207 5=
1287, these two distinct sets of markings may be seen wi
either perpendicular or oblique light, simply by carrying the 1
distance from the one to the other, and without changing the :
mination. The upper striz are at the distance quoted ; the
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zons below are twice as distant ; each set in turn may be seen in
= its own plane, and without confusion from the other. We do
=ot refer to these hexagons as an instance of the interior mem-
ne referred to in the passage just now extracted, which seems
dicate a different one. The appearances are the same on
every specimen, and fragment, whether lying flat or edgewise.
The striee are similar, only more difficult to distinguish with ac-
zaracy, to the fiine diagonal markings on the surfaces of Trice-
sztinm, Actinocyclus, Coscinodiscus, and other genera which have
‘arze hexagonal cells.

An able optician from Berlin says that the importance of spher-
«=al correction 1s but imperfectly understood 1 Germany: we
:ans find accounted for the mistakes of Ehrenberg, which have
zaused so much surprise, and Dr. Hannover’s omitting all men-
zon of a screw collar, in a work of such merit as to be selected
for translation into English.

.

Anr. XXTIL—Further Notes on Cereus giganteus of Southeast-
ern California, with a short account of another allied species
in Sonora ; by Dr. Georce Exceruany, St. Louis, Missouri.

Srecimens of flowers and fruit, together with interesting notes
=nd drawings communicated by Mr. George Thurber, and speci-
mens of ribs of the plant with spines presented by Dr. Parry, en-
¢ me to perfect the history of this giant Cactus.* Mr. Thur-
travelled through the Gila country and Sounora, as one of Mr.
nmissioner Bartlett’s party, in the summer of 1851, and is be-
=ved to be the only scientific gentleman who has seen the plant
question in flower. These materials enable me to furnish the
owing detailed character.

Crrevs c1eanteus, Engelm. : erectus, elatus, simplex, s. ramis
~ancis erectis caule cylindrico versus apicem seusim attennato
~revioribus candelabriformis ; vertice applanato tomentoso ; costis
=1 basin caulis sub-12 versus apicem 18-20 rectis obtusis (vetus-
ibus ad caulis basin obtusissimis) subrepandis; sinubusad ba-
canlis latissimis versus apicem profundis angustioribus angus-
imisque; areolis prominentibus ovato-orbiculatis junioribus
o-tomentosis ; aculeis rectis basi valde bulbosis tenuiter sul-
angulatisque albidis demum cinereis, radialibus 12-16 imo
mmisque brevioribus, lateralibus (preecipue inferioribus) longi-
»us robustioribus subinde cum aculeis adventitiis paucls seta-
mmo areolee margini adjectis ; aculeis centralibus 6 robustis

is basi nigris apice rubellis demum totis cinereis, 4 inferiori-
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# See this Journal, New Series, vol. xiv, page 333, Nov., 1852.
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bus decussatis quornm infimus longissimus robustissimus deflexus.
2 superioribus lateralibus brevioribus ; floribus versus apicem cau-
lis ramorumyne sparsis, tubo ampliato breviusculo petalisque §§§~
ulis; ovario ovato sepalis 25-30 squamiformibus triangulatis acs
tis in axilla fulvo-viilosis stipato; sepalis tubi sub- 30 orbiculat
subtriangularibus mucronatis, inferoribus in axilla lanigeris, st
rioribus nudxs sepalis intimis 1U-15 spathulatis obtusis carn
(pallide viridibus albescentibus); pemm sub-25 obovato- <pathu-
latis obtusis integris crispatis coriaceo-carnosis crassis (flavescent:-
alhidis); staminibus nm‘nemsissimis, filamentis superiori tubi part:
adnatis (inferiore nudo); stylo stamina panlo superante ; stigmate
muitifido; bacca obovata squamis sepaloideis triangularibus car-
nosis mmnm ad axillam fulvo-lanatis stipata, pericarpio duriusculo
carnoso, demumn valvis 3-4 patenum.:, reflexisve dehiscente; s
minibus numerosissimis in pulpa saccharina nidalantibus ob h]
obovatis laevibus lucidis exalbuminosis ; embryoune cotyledonibu:
foliaceis incumbentibus hamato.

This species ranges from north of the Gila river sonthwardly
into Sonora, to within 20 miles of Guaymas on the Californian
Gulf. It donbiless also occurs on the Peninsnla of California;
where, according to Vauegas in his history, published about 100
years ago, the frait of a great Cactus forms an important article

of food to the natives of the eastern coast, the harvest time of

which was a season of great festivity., 'The flowers are produced
in May and June, and the frait ripens in July and Angust.  Mr.
Thurber collected the last flowers and the first ripe ﬁ‘uit in the
beginning of July. He has collected abundance of seed, and
will be pleased to communicate it to those who take an interest
in the cultivation of Cacti. The youngest plants Mr. Thurber
noticed were three or four feet high, with narrow furrows and long
spines ; the smallest flowering plauts were about 12 feet hlgh,
and the tallest specimens observed appeared to reach the elevation
of 45 or 50 feet.

The ligneous fascicle
the ribs, and uot wi
has 1 11

spond with the intervals between
s mﬂmse ves; of which Dr. Parry
{ which indeed is the case in all
ribbed Cacti. hese bundles ligneous fibres radi-
ate horizontally tonaua the ribs, and espemally to the areole.

At the base of the stem the ribs are broad and obtuse, with
wide and shallow intervals : upwards the ribs are somewhat trian-
gular, rounded or obtuse, with deep and acutish grooves between
them : towards the top of the plant the ribs are equally obtuse,
but quite compressed, and the grooves are deep and narrow.

The elevated areolee are 7 lines long, nearly 6 lines in diam-
eter, about an inch distant from oue another, sometimes more
closely approximated.
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Lowest and upper radial spines 6 to 12 lines long, sometimes
the upper ones with a few additional, shorter, flexuous, setaceous
spines: lateral ones 12-18 lines Iong, the lower ones longest ; the
four lower central spines straight or very slightly curved down-
wards, 20-30 lines long; the two upper central spives 15 to 18
lines long. The stoutest spines are one line in diameter, their
bulbous base being fully twice as thick. The old spines together
with the whole areola readily come off in one bunch, but gener-
ally the 6 central spines fall off first, leaving the radiating ones
appressed to the stem, till finally they also fall away.

The flowers are produced vear the summit of the plant, but
not on it, and the fruit is usually 6~12 inches from it.

The dried flower communicated by Mr. Thurber is 3 inches
long; but the drawing represents the flowers as fully 4 inches in
length and diameter. The ovary in the dried specimen is §ths of
an inch long ; the lower naked part of the tube 1 inch, the upper
staminiferous much widened part #ths of an iuch long. Upper
sepals fleshy, greenish white, #ths of an inch long, below 2,
above 4 lines wide. Petals of a light cream color, an inch long,
6-7 lines wide above, very thick and fleshy, and very much
curled. Flilaments light yellow, adnate to the upper half of the
tube: anthers 0-8 to 0-9 of a line long, linear, emarginate at the
base and apex. Style not seen; the drawing represents the nu-
merous (15-207) stigmata as half an inch long, suberect, of a
green color. The flowers appear to be open night and day, and
probably for several days in succession.

The fruit sent by Mr. Thurber (in alcohol) is obovate 23 inches
long, by 13 in diameter, beset with about thirty scales, having
short browuish wool In their axils, but entirely destitute of spines.
Mr. Thurber informs me that this specimen is unusually long :
the fruit, he says, is usnally 2 or 3 inches long by 13 to 2 in
diameter ; the color is green, reddish towards the summit; the
remains of the flower fall off, leaving a broad and convex scar.
T'he pericarp has the harduess of a green cucumber, somewhat soft-
=r towards the apex, and is about 2 lines thick : it bursts open on
the plant with 3 or mostly 4 irregular, interiorly red valves, which
spread horizontally, and appear like a red flower when seen at a
istance, which accounts for the report of this species having red
aowers. The crimson-colored and rather insipid pulp has the con-
isteney of a fresh fig ; it completely separates from the rind, and
rying up fromw the heat of the sun, falls to the gronud, er is heat-
en dmvn, when it is collected by the natives aud rolled into balls,
which keep several months, or is pressed for the thick molasses-
e sacharine juice which it coutains. The innumerable seeds
are -7 to 0'8 lines long.

Another, apparently nearly allied species, was collected in
Northern Soncra.  From the half of a lower before me, together
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with Mr. Thurber’s meagre notes, (other specimens unfortunately
having been lost,) I have ventured to make out the following
description :

Cereus THURBERT (1. 5p.): erectus, elatior, e basi ramosus sub-
14-costatus, sulcis param profundis, aculeis brevibus migricanti-
bus; floribus tubuioso-campanulatis vi‘rgscepu-allnq;s ; ovario
globoso sepalis 80-100 carnosis squamiformibus trxal}gnlan'bn's
acutis imbricatis ad axillam villosis stipato ; sepalis tubi inferiori-
bus 24 lanceolatis acutinsculis axilla nudis, superioribus 20-25
orbiculato-obovatis obtusis ; petalis 16-20 obovato-spathulatis ob-
tusis crassis.

Collected in June 1851, in a rocky cafion near the mountain
pass of Bacuachi, a small town on the road to Arispe, in Sonorq;
aflterwards found with Cereus giganteus, near Santa Cruz: it
abounds also near Magdalena and Ures. Santa Cruz appears to
be the northern limit of this species, which does not extend to
the Gila river. Stems 4 to 12 feet high, many from the same base,
6 to L0 iuches in diameter, sometimes articulated, occasionally
branching above, with about 14 ribs and shallow grooves. Flow-
ers greenish white, borne about a foot below the summit of the
stem. Dried flower 2% inches long ; the tube narrower, and more
elongated than in C. giganteus ; the globose ovary and the naked
and staminiferous part of the tube each about  inch long ; free
part of petals of the same length, and 4 lines wide. Anthers
much larger than in the foregoing species, 13 to 1-4 lines long.
Style not seen. )

I have dedicated this to the collector, Mr. George Thurber, of
Rhode Island, an excellent botanist, who has kindly furnished me
with the materials for this article. :

Cerens Thurberi and C. giganteus appear to be closely allied
species. They have high and erect stems, flowers with a short
tube, half of which is naked. the filaments occnpying only the up-
per half of the tube; both have short and fleshy sepals on the ova-
rv. with short weel in their axils, unaccompanied by any bristles
o-i‘/s;)ines; in both the petals are whitish, obtuse, and ﬂeshy. :

Both, and especially C. giganteus, stand very near the Pilocere
on acconnt of the great height of the stem, the short ventricose tube
of the flower, and the thick petals ; but they have not the least
indication of a cephalium (or woolly head) nor of any particular
development of wool; their fowers spring from the axils of the
ordinary and unaltered areole ; and the seed is quite different,
at least from that of Pilocerens senilis, the only species of that
geuus, I believe, which has been well examined ; these seeds are
said to be oblignely thimble shaped, deusely dotvted, and o have
an embryo with thick globose cotyledous. It is also said that
the filaments cover the whole inside of the tube of the flower,
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and even the free upper part of the ovary. In all the Cerei and
Echinocacti examined by me, I find the lowest part of the tube
free, the filaments being adnate to some distance above the ovary.
It is not improbable that the Chilian velvety Cers ( Velutini, Pr.
Salm.) are to be classed near our species. The flower of what
appears to be Cereus Chilensts, Pfr., obtaived near Valjaraiso, and
figured by the artist of the U. 8. Exploring Expedition, greatly
resembles that of C. Thurberi: it is a liitle larger, but has
the same shape, and the same closely imbricated sepals on the
ovary ; the tube has about 100 sepals, and the white petals are

acute ; whether fleshy or not is uncertain. ’

Arr, XXIV.—On the Chemical Composition of Recent and Fos-
sil Lingule, and some other Shells ; by W. E. Loeax, F.R.S,,
and T. S. Hosr.

In the Report of Progress of the Geological Survey of Canada
for 1851-52, we have mentioned the existence of small masses
coutaining phosphate of lime, and having the characters of cop-
rolites, which occur in several parts of the Lower Silarian rocks.
In a bed of silicious conglomerate towards the top of the calcife-
rous sandstone, at the Lac des Allumettes, on the Ottawa, they
are abundant in eylindrical and imitative shapes, sometimes an
inch in diameter. - The same material forms casts of the iuterior
of a species of Holopea or Pleurotomaria, aud often fills or com-
pletely incases the separated valves of a large species of Lingula,
which Salter has referred to L. parallela of Phillips. The phos-
phatic matter is porous, friable, and ol a chocolate brown color;
it contains intermixed a large gnantity of saud; and small peb-
bles of quartz are sometimes partly imbedded in it.  'T'he analy-
sis of one specimen gave 36 per cent. of phosphate of lime, with
5 p. c. of carbonate and fluorid, besides some magnesia and oxyd
of iron, and 50 p. c. of silicious saud.

Similar masses cccur in the same formation at Grenville, and
i the lower part of the Chazy limestone at Hawlkesbury, in both
cases containing fragments of Lingula. Those from the latrer
place, are rounded in shape, and from oue-fourth to one-half of an
inch in diameter, blackish without, bat yellowish-brown within,

ad having an earthy fracture ; the analysis of one of them gave:

Phosphate of lime, (P Os,3Ca0), - 4470
Carbonate of lime, - - - - 660
Carbonate of magnesia, - - - 476
Peroxyd of iron, and a trace of Alumina, 860
Insoluble silicious residue, - - - 27-90
Volatile matter, - - - - - 500
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