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people into a church, without the sanction
of a council, there being no churches any
where within reach from which to call one.
Baptizing eight children, he organized their

elders, eleven persons, into “ The First Con- |

gregational Church on Long Lake.” On his
return to Pittsfield he wrote in the religious
journals some account of the little church
in the wilderness, interested others, and se-
enred finally valuable contributions of mon-
ey, hooks, and clothing for their benefit;
and while the missionary who was sent to
take charge of the ehnreh became discour-
aged and left, and the church itself practi-
eally ceased to be, there is no doubt that
Dr. Todd's influence upon the rnde people
wronght some measure of permanent good
among them. A member of the Long Lake
ehurch visited Pittsfield some years later,
and when asked about Dr. Todd’s work in
the wilderness, replied: “ Oh yes, the doctor
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came up there and did us a great deal of
good, sent us a missionary, and organized a
churel ; buf he didn’t quite nnderstand us.
| Why, it, I was one of his deacons !

But we may not tell here a tithe of the
entertaining things which went to make up
| the life of Dr. Todd. The space at our dis-
| posal has been insufficient even for a com-
plete biographical oufline, and having hare-
ly skefehed the story of his life, picking ont
here and there a significant anecdote or a
characteristic expression, we mnst end by
saying that he continued in active pas.oral
work in Pittsfield until 1872, when the fail-
ure of his health led his church to accept
the resignation he had offered a year before,
i voting unanimonsly, however, to continue
his salary and the use of the parsonage rent
free for the remainder of his life. That life
peacefully went out a little more than a
yvear afterward.

IS THE VALVE OF UTRICULARIA SENSITIVE?
By MRS. MARY TREAT.

OR several months past I have

been working on different spe-
cies of ntricularia, and during this
interim Mr. Darwin’s hoolk, on In-
sectivorous Plants has appeared. It
is so comprehensive, and the ex-
periments have been so carefully
condueted, that it seems pre-
sumptuons for any to attempt to
differ in the least from his con-
clusions; and in' the main a care-
ful experimenter can not differ
from him. But there are a few
of the points which he has treated
in his chapter on utrienlaria in
regard to which my observations
and experiments have led me to
conclusions somewhat different
{rom his.

My notes and memoranda have
heen jotted down during the prog-
ress of my work, and I have such
a mass of material collected that I
find it diffienlt to make a selec-
tion. A magazine article must
necessarily be brief; so buf few ex-
periments can be given in detail.

These plants — utrienlaria—
grow in water or wet places. (It
takes its name {rom “utricle,” a
little bag or bladder.) When
growing in water they have long
floating stems and usnally finely
dissected leaves, and along the
stems, among the leaves, are often
numerons little ntricles. In some
species we find long stems wholly
destitute of leaves—simply clus-*
ters of utricles seattered along the
slems,

Fia.

‘I.—}’T.I\“‘ERING BTEM OF UTRIOUTLATIA INFLATA.



The species that T most closely ob-
served were Ulricularia inflata, U. vul-
garis, U. clandestina, U. inlermedia, U. stri-
ata, U. gibla, U. purpurea, U. cornuta, and
U. subulafa. Most of these species vary
slightly, and a few considerably, in the
construetion of the utricle. I have se-
lected two of the most widely dissimilar
species that I have examined for illus-
tration, U, inflata and U. purpurea. Fig.1
represents a portion of UL inflate, natural
size. This species, unlike the others, has
a whorl of white, spongy, inflated petioles
encireling the flowering stem, which are
branched at the apex, and bear a few
thread-like divisions on which are scat-
tered a few untricles; these light spongy
petioles give the plant a very elegant ap-
pearance, and their main office seems to
be to float the plant at the time of
flowering. The flowers are of a bright

yellow color, and from five to ten on each |

slender stem. It grows in rather deep, still
water. Ihave taken it from ponds of quife
pure water with a depth of from eight to
ten feet.

F|‘§< 2, —UTRIOLE OF UTRIOULARIA INFLATA.

Fig. 2 represents a yonng utricle of U, in-
Sflate magnitied about fifty diameters. The
antenna, as Mr. Darwin ealls the long,
branched prolongations of the utricle, are
not fully expanded, and are not as long as
* in most specimens. The mouth or orifice is
just beneath the long anfenn:e, and within
this orifice is sitnated the valve or trap by
means of which the plant capfnres its prey.

The manner in which the utriele is de-
veloped has heen observed by some of the
most able naturalists of our time. Through

the kindness of Professor Asa Gray, Profess- |

or Goodale, of Harvard University, has sent
me a condensed translation from the Ger-
man of Schacht “On the Development of
Utricnlaria Vulgaris,” and as this species
grows with us, and does not differ material-
ly from the development of the ntricle of
U. inflata, T gladly give it a place here:
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Fr6. 8.—corien FROM BOILACHT, SHOWING FARLY BTAGES
OF THE UTRICLY,
BURFACE OF THE UTRICULARIA VULGARIS,

AND THE GLANDS FOUND ON THE INNER

“ According to Schleiden, in the sinnses
of the Jeaves there appears a minute cornet-
shaped body, from which there is developed,
little by litfle, the stallced utriele, whose ex-~
ternal opening is closed by a heard at the
mouth. According to Benjamin, some seg-
ments of the leaf remain backward in de-
veloping. They do not elongate; on the
contrary, they broaden and extend at their
Eln.'use, forming a relatively narrow neck, on
which appears a little sphere, which is fast-
ened by a short stalk to the axis of the
leaf. Often one can follow the different
steps by observing on a single leaf their de-
velopment from the base to the tip. The
utricle, which at first is filled with eytoblast,
becomes by tapid absorption changed to an
air-vessel. By its further extension in all
directions the utricle approximates more
and more to its future form. It becomes
flattened, and assumes the form of a stom-
ach, the stalk is at the pylorus, the opening
at the cardia. On the greater curvature
| both walls come together as if at a seam.
The opening of the perfect utricle is, accord-
ing to Benjamin, provided with a little flap
turned inward, which he calls the valve.
This valve appears in the earliest state of
the utricle as merely a cluster of dark cross
stripes...... The side walls of the young ufri-
cle grow rapidly ; the air cavity which they
contain becomes thereby greater. The edge
of the lateral walls approach each other and
bend inward ; the original opening hecomes
cloged, and exhibits the dark stripes de-
sceribed by Benjamin.  The flap on the valve
congists of the wall bent inward on thaf part
of the utricle furned away from the stalk,
On the side turned toward the stalk the
edge is not so strongly developed......The
| full-grown pouch presents itself as a ronnd-

ish and somewhat laterally compressed body,
which above is continuous by one angle
with the stem, while the other exhibits an
| orifice which forms a little funnel project-
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ing inward. The external orifice of this
funnel is closed by a rim of beard growing
on the upper border; the lower part of tlle
internal surface ufthe funnel is clothed with
elegant hairs of various forms, but very reg-
ularly arranged, while the internal surface
of the pouch exhibits peenliar hairs consist-
ing of two cells, each running out into a
longer or shorter arm.”

Fi6. 4.—END OF GROWING BRANOH OF THE
UTRIOULARIA PURPUREA (NATURAL SIZE).

Fig. 4 vepresents the end of a growing
branch of U.purpurea. Here we have 2
species that diverges widely from all of
the others that I h.n‘ vwnmwd, and as
Mr. Darwin gives no account of any sim-
ilar species, I shall dw ell more upon its man-
ner of growth and strueturve. The finest
specimens of this plant that I have found
were growing in deep, still water. The
stems are long, sometimes two feet or more
in length, and these stems or branches radi-

ate in every direction, so that one plant oft- |

en covers quite a large surface of water.
At the points where the branches radiste,
naked flowering stems shoot np, and stend
above the wu,tu r, amd bear at the top three

or four violet-purple flowers, T
if they can be called leaves—are scattered
along the submerged stems in whorls of five
or six, the branch always maintaining the
same nmumnber that it starts with. The leaves
are decompound, and in a healthy plant each
division is terminated by a utricle,

All over the stems and leaves and outer
surface of the utricle are thickly scattered

F16. 5,—SECTION OF BTEM WITH OURVED HAIRS,

curved hairs (IMig. 5), and these hairs seem
to serve a twofold purpose: they arrest or
capture both animal and vegetable decay-
ing matter—apparently food {or the plant,
which they seem to absorb. With all of
these mouths so thickly scattered over the
outer surface of the plant, we wonder why
the utricles are needed as reservoirs of food,
but here they are,and in great numbers,
and larger than in most other species, and
they capture living animals. TFig. 6 xep-

Fig. 6.—MAGNIFIED UTRICLE OF UTRICULARIA
PULRTUREA.

resents a mnch enlarged utricle of this
species. Here we find no antenme, nor the
least semblance of any; and the valve, in-
stead of sinking into the orifice or mouth,
projects above it. According to naturalists,
the valyve of all species of ntrieularia is form-
ed of two layers of small cells, and is simply
4 continuation of the larger cells which
form the wall of the utricle. Tt is fast on
all sides except on the margin marked “ En-
trance” in the fignre ; and here the two edges
fit close together, and are always elosed, ex-
cept when something touches them in pre-
cisely the right way, when they suddenly
open, and close again as quickly, and not
often does it miss its prey. The valve is so
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large in this species, and projecting out
and above the mouth as it does, it is not a
diffienlt matter to cut it free and spread it
out so as to examine its strueture. We do

not find glands on its surface, as we do in the |

other species. It seems as if all the energies
of the plant had gone to construct the ele-
gant cluster that erowns the summit of the
valve, situated on the point where the valve
doubles; it consists of a globular body
whieh supports from twelve to fifteen bean-
tiful, transparent, glassy-looking glands, the
use of which is nof elear to me.

Over the inner surface of the utricle—like
the other species—are scattered numerous
glands, which Mr. Darwin has named quad-
rifid processes, from the fact that the glands
radiate from a central cell in the form of

F16. T.—QUADRIFID PROCESSES.

arms, four in number (Fig. 7). In this spe-
cies the arms are abont of equal length.
Near the valve, and close to where the walls
of the utricle join together, we find cells with
only two arms—Dbifid processes—and inter-
mingled with these we occasionally see a
cell with only one arm, no way different
from the others except in the lesser number
of arms.  Mr. Darwin says these glands are
absorbents, but he doubts if they ever se-
crete. Around the edge of the valve that
extends into the utricle is a thick fringe of
hairs or glands, all pointing inward, and so
do mot prevent any thing from entering
through the valve; but we can see that they
prevent an exit. These are all the glands I
find in this species, except a few oblong
ones, which have no pedicels, and are im-
bedded in the smaller cells near where the
valve lies.

In order to make it clear how my obser-
vations were conducted, I will state that I
had a tnb of water in which were growing
the various species of ntricularia. When L
wished fo experiment with any particular
species, I fook snch species from the tub and
placed it in a small vessel of clear water. 1
also had other tubs of water, for the purpose
of securing the eggs of the mosquito and
chironomus. The eggs of the mosquito are
deposited in large clusters, which float on
the surface of the water. The eggs of chi-
ronomus are deposited in a jelly mass of
matter, and fastened by a little thread to
something, to prevent them from sinking too
low in the water. These masses of eggs are
very conspicuous to the educated eye, one

species producing a mass as large as a good-
sized pea; the jelly is quite transparent, so
the eggs can be distinetly seen with the
naked eye. After the eggs are hatched, the
young chironomus larvie remain in the jelly
for a day or two, feeding on it until they
are large and strong enough to venture out
into the great world of water, where they
can secure their own livelihood.

It can be seen how quickly and easily I
could swarm a small vessel of water with
the larvie of the mosquito and chironomus
by transferring to the vessel these masses of
eges.  After this long but necessary digres-
sion, I will return to the valve of the utrie-
ularia. _

Mr. Darwin says (Insectivorous Plants, page
407): “To ascertain whether the valves were
endowed with irritability, the surfaces of
several were seratched with a needle or
brushed with a fine camel’s-hair brush so
as to imitate the crawling movements of
small erustaceans; but the valve did not
open.”  And farther on he adds: “ On three
oceasions minufe particles of blue glass (so
as to be easily distinguished) were placed
on valves while under water, On trying
gently to move them with a needle they
disappeared so suddenly that, not seeing
what had happened, I thought that I had
flirted them oft; but on examining the blad-
ders they were found safely inclogsed. The
same thing ocenrred to my son, who placed
little cubes of green boxwood (about & of
an inch) on some valyes; and thrice in the
aet of placing them on, or while gently
moving them to another spot, the valve sud-
denly opened and they were ingulfed.” The
same thing oceurred fo me several times
when I was gently moving minute particles
of various substances on the edge of the
valve—it suddenly opened and took them
in; which helped to confirm me in the be-
lief that the valve was sensitive, and that
the sensitiveness was of a special nature.
But not upon these experiments did I whol-
ly base my inference; it was based more
upon observations made upon the growing
plant and the living larvie. By putting a
spray of the plant and wafter under a low
power of the microscope I could thus bring
several utricles into the field, with numer-
ous mosquito larvie. If the tail of one of
these larvie happened to come in contact
with the valve, the valve was almost sore
to open and ingulf the larva, often leaving
its head sticking outf, as is seen in Fig. 8. 1
have & large number of these ufricles with
mosquito larvae canght in this way. When
the larva is thus eanght it never strnggles;
the part of the body that is within the ntri-
cle seems paralyzed, and the larva dies muech
sooner than one that is wholly within the
utricle; and this is the more singular from
the fact that when the larva is not canght
and held in the valve, but has passed throngh
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Fiu. B.—UTHIOLE, WITL MOSQUITO LARVA INCLOGED,

into the utricle, it is quite active for some
hours after heing caught.

In a former article (published elsewhere)
T spoke of the swallowing process of the
utricle bringing tfo mind a snake swallow-
ing a frog. I was led info this error from
the fact that I had seen larve caught about
midway in the valve and held there, and
after some hours had elapsed I had found
them entirely within the utricle. But, after
careful and repeated experiments, I find that
# the larva has nothing to do toward effecting
an entrance; if it is canght in the valve, the
part that is within the utricle seems per-
fectly powerless to move, but the part that
is outside of the ntricle can move and wrig-
le. And it would seem that when a larva
as strong as the mosquito was caught with
its head and first joint of body sticking out
of the ufricle, it might escape, but, as far as
I have observed, it never does.

The chironomus larva (Fig. 9), with its
more. slender body, was not often eanght
and held in the wvalve, buf occasionally
one was caughtf so. Usually they were car-
ried bodily into the utricle with a sudden,
quick movement, and they were as often
taken in fail first as head first. I have
found as many as thirteen chironomus lar-
vie in a single utricle, and all caught with-
in forty-eight hours of each other. There
could be no mistake here, for the larvee
and plant were introduced forty-eight hours
before.

Upon two oeceasions I have found a dead
chironomus larva held fast in the valve,
and while I was looking, the valve sudden-
ly opened and ingulfed the larva with suffi-

cient force to send it to the opposite side
of the ntricle.
Mr, Darwin says the valve does not ap-

| pear to be in the least irritable, and con-

tinues ( Insectivorous Plants, page 408): “ We
may therefore conclude that the animals
enter merely by forcing their way through
the slit-like orifice, their heads serving as a
wedge.” But we have seen in the instances
of the mosquito and chironomus larvae that
this is not the case; the head does not serve
as a1 wedge. But what is the force that im--
pels them into the utricle? It seems too
bad to try to overthrow a plausible theory
and offer nothing better in its stead. But
what can I do? The play is enacted before
me, and I have tried in vain to get behind
the scenes to learn what the power is that
impels the larva into the utricle. No doubt
if Mr. Darwin had had the excellent ma-
terial that I had to work with, with his
keener insight he would have ferreted out
the cause.

If within the utricle was a partial vaen-
nm, the sudden opening of the valve would
create sufficient force to carry whatever
happened to be in cloge proximity into the
utricle ; and this illnstrates the movement
we see executed. DBut how could a vacu-
um be formed ?

We can see, if the valve is sensitive, that
a mosquito larva wonld be much more like-
1y to be eaught tail first, for it is not often
still—almost always wriggling—and when

Fra. 9.—0umoNoMUs LARVA.

@, Dorsal view, with pediform appendages retracted
and jaws cloged. b, Lateral view, with same parts ex-
tended. ¢, Egg mass.  d, Maxillary palpns. e, Labial
‘p_nii;us. Jf, Labium. g, Mandible hair line (natural
gize).
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the forked tail brushes against the valve
it causes it to open, and the force above al-
luded to carries the larva into the utricle.
And this is the fact with all of the species
of utricularia that I have experimented
with, except in the case of U. purpurea. In
this species the valve does not seem to be
80 sensitive as in the others. A slight brush
of the fail of a mosquito larva does not canse
the valve to open; it takes a more vigorous
blow with the head; hence, in this species,
the mosquito larva is almost-always caught
head first.

I have a number of alcoholic specimens
of the mosquito larva, with only the head
caught in the valve; the larva had grown
too large to admit the first joint of the body
through the orifice. Many of these speci-
mens I put in aleohol while the larvie were
still living; others I observed until they
were dead. With the head only eanght in
the valve, and the rest of the body sticking
out, it was left free to thrash about, and it

seemed the more the vietim strnggled, the
closer the valve fitted about the head. A
half-grown mosquito larva thus caught
could sway the utricle from side to side,
and make considerable demonstration that
could be seen with the unassisted eye, but
I never saw one escape.

Even here Mr. Darwin’s argnment wonld
hardly hold good, that the head serves as a
wedge, for the valve opens just as quickly
as in the other species when the blow is
hard enough, and the mosquito larva never
goes poking about using its head as a wedge.
But the chironomus larva not only swims
and wriggles, but it nses its brush-like feet,
and crawls along the leaves and stems of
the plants, and often feeds on the hairs or
bristles about the entrance of the utricle,
which I find in all of the species except
in U. purpurea. So this larva looks more
like using its head as a wedge, but, as we
have seen, it is not at all necessary for it to
use its head in this manner.

ALEXANDER HAMILTON STEPHENS.

.

ALEXANDER IAMILTON BTEPIENS.

JARLY in his Congressional career Alex-
ander H. Stephens wore a large and
varm cloak, as a needed protection of his
slight person against the cold fogs of Wash-
ington city, He kept and wore it for
many years, his friends suspecting that an
intense devotion to the classics, and the

something of foga effect which
this garment had in common
with the supposed sweeping
robes of Cicero and other mod-
els of ancient eloquence, lent
charms to it for him; those
who were jealous of him or
disliked him saying that he
did it in order to cast the
shadow which his own lath-
like body was not always
equal to, and so avoid that
suspicion of a soul sold to the
devil which is said to be prov-
en by the refusal of the sun-
light to outline the person on
mother earth ; he, undoubted-
ly aware that it did give to
his long outline a fulluess and
grace which nature had de-
nied, and over which tailors
shook their Leads, Perhaps
that time of the foga was his
real prime, for the awlwand
verdancy of country youth,
shown in his first (uncopied)
pictures, had passed away, in-
telleet and the conscious pow-
er of the rising and the sue-
cessful had come to his face,
and artists who looked well
to the “main chance” were
willing to go to the expense of a steel-plate
engraving of one who was in reality the
leader of the Whigs in the Lower House.
Mr. Stephens’s paternal ancestors were
English. His grandfather was a gentleman
by birth, who adhered to the fortunes of the
Chevalier Edward (called the Pretender),





