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Art. 1—ZJndian Mounds and Skulls in Michigan. Results of 
Explorations of Mr. HENRY GILLMAN. From the Sixth An- 
nual Report of the Trustees of the Peabody Museum of 
American Archeology and Ethnology, Harvard College, 
Prof. JerFRiEs WYMAN, Curator. 

se 
with the dead. The latter are of the common kinds, such as 
stone chisels,one of much beauty made of diorite and highly 
polished, a spear point, arrow points, stone pendants, a stone 
boring tool, beads and ornaments made of shell and copper, an 
implement made of an antler, a miniature vase of the size of a 
common thimble, and two large and perfect vases of the oval 
pattern and ornamented over the whole surface with cord marks. 

One of the skulls, that of a fully adult person, is worthy of 
notice for its diminutive size, and for a remarkable extension 
of the lines for the attachment of the temporal muscle toward 
the top of the head. The average capacity of the Indian cra- 
nium, as given in the tables of See and Meigs, is eighty-four 
cubic inches, and the minimum observed by them sixty-nine 
cubic inches. That from the Detroit River mound measures 
only fifty-six cubic inches, or less than sixty-seven per cent of 

rated by a space of from three to four inches, seldom less than 
two, while in the Detroit mound skull this space measures only — 
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the same conditions as the skull of a chimpanzee. As the two 
other crania from the same mound offered no such peculiarities, 
the skull which has just been described must be considere 
simply as an extreme case of individual variation from the 
ordinary form. There are no signs of artificial deformity. 

The single tibia accompanying this collection is somewhat 
flattene 

Mr. Gillman, under an appropriation made by the Trustees, 
has explored a series of mounds at the head of St. Clair River, 
and the collections made by him have been received and were 
accompanied with the following report : 

The mounds situated at the head of the St. Clair River ex- 
tend nee south of Fort Gratiot for one and one-half miles 
northward, along the west shore of the river and of Lake Huron. 
It is altogether probable that they reach much farther, both 
northward and southward; but I’ have traced, examined and 
. identified them for the distance mentioned. Similar 
works have been found on the opposite side of the river, in 
Gurinda Isolated mounds in the interior also exist, an in nter- 
oe example of which is seen on the west shore of the Black 
River (a tributary of the St. Clair), at a point about one and 
three-quarter miles southwest of spi the mound referred 
to having been exposed, some years y the grading of a 
road through it, which, as usual, Ain in the loss of a large 
amount of valuable relics. 

With few exceptions, all these mounds have a general resem- 
blance, and bear the appearance of terrace-like embankments 
from ten to twenty and twenty-five feet in height; they are 
‘much longer than wide, and run nearly parallel te the general 
direction of the river and lake shore, which here does not vary 
much from north and south. They are mostly of the Drift for- 
mation, subsequently modified or added to by man for the 
ose objects for which they were occupied, whether for the 

es of interment, habitation, or the manufacture of the 
sae implements connected with the daily life of that period ; 
and, from the to phical features and the geographical posi- 
tion, they must = og formed favorite places of retreat in war 
time. 
Mound No. 1 is composed chiefly of sand and gravel, is 

about two hundred feet me by fifty feet wide, and is fifteen feet 
above the level of the river.. It has rather abruptly-curving 
sides, and is built on a Pn of the idee of Drift formation, on 
which the village of Gratiot stands. 

e excavation, made about fifty feet from the south end 
of the mead disclosed the remains of four human bodies, a 
a depth of four feet from the surface. In an area of about ten 
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while the skull lay on top, face downward, as though it had 
leaned forward originally, and had finally fallen over into that 
position. This cranium is that marked Skull No. 1, Moun 
No. 1; and the vertebree and other bones thereto belonging 

edges or partially grooved toward the center. It is interesting 

a more satisfactory examination. Se The oldest residents (some born and brought up here) knew 
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nothing of the character of the mound, though they remember 
that, many years ago, it was covered with a large forest growth. 

Mound’ No. 2, which les two hundred feet northwest of 
Mound No. 1, is over five hundred feet in length by from one 
hundred to one hundred and fifty feet wide; and of the gene- 
ral height of twelve feet above the level of the St. Clair River. 
It is bounded on the north by a small stream known as 
MeNeil’s Creek, which also runs southwardly all along its east- 
ern slope, as well as a part of the south end of-the mound. 
The ordinary observer will scarcely fail to notice that this 
mound is something more than the work of nature. Its sides 
have a graceful, gradual slope, with the exception of the side 
fronting the river, which is abrupt and terrace-like, even where 
not washed by the creek. Between the creek and the River 
St. Clair is some low lands with ponds, where are a few outlying 
mounds, small and of slight elevation. About two hundred 
feet of the south end of Mound No. 2 is clear of trees, except 
on the sides, and is covered with a smooth green turf. Exca- 
vations were made in a number of places, showing that this 
entire end of the mound was covered with a solid crust of black 
ashes from eighteen inches to two feet thick. So hard and solid 
was this crust that layers of it in large pieces several inches 
square and thick were taken up unbroken. Fragments of pot- 
tery showing a great variety of patterns, bones of animals, 
birds and fishes (some of the larger bones evidently smashed), 
flint flakes and chips, with stone implements, consisting prin- 
cipally of arrowheads, hammers and sinkers, were found inter- 
mixed with the ashes. The abundance of the sinkers and par- 
ticularly of the broken hammers is a remarkable feature. 
Though such rude utensils, a selection from them is preserved, 
so as to give an idea of their character. I have not found 
elsewhere a similar condition of things, and believe that this 

shell deposit, however, makes a marked difference. I cannot 
find that those ancient inhabitants of this region had much 
recourse to shell-fish as an article of diet. The great abun- 
dance of fishes, and the ease with which they were captured, 
together with the multitude of land game, left them under no 
“tom - ness the inferior fresh-water mussels for food. - 

rom the large quan of pottery fragments and broken 
hammers, cineca sah ok thick bed of ashes covering so wide 
an area of this mound, I incline to think that this must have 
been a point where the manufacture of their pottery was carried 
on to an unusual extent. The broken hammers may be ac- 
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counted for by their having been fractured in pounding the 
grains used as food, and in cracking the bones of animals for 
the extraction of the marrow, indications of which are not 
wanting. The pottery, found in both these mounds exhibits an 
unusual variety of patterns; though not a single utensil was 
taken out entire. 

From want of time the investigation of the northern part 
of the mound, which is elevated at its center from two to three 

mounds, 
All the northern portion of the mound and also the sides of 

the southern portion are covered with a large second growth of 
trees. These consist chiefly of White Pine (Pinus strobus L.), 
Scarlet Oak (Quercus cocemea Wang.), White Ouk (Q. alba 1.), 
and Basswood (Ziha Americana L.). The trunks of some of 
these trees have a diameter of from eighteen inches to two and 
one-half feet. A few decayed stumps of the original forest still 
remain. ‘These average four feet in diameter. 
Mound No. 8.—After the exploration of four other mounds, 

three lying northward, the fourth northwestward of Mound 

will be further alluded to), had grown over and around these 
nes. The excavation was deepened, widened and carried 

farther to the eastward, opening a trench to the mei tex of six 
feet, but only small fragments of human bones resulted. The trench was then opened to the westward, toward the stump of 
the oak. When at the depth of five feet we came to a sku 



6 H. Gillman—Indian Mounds in Michigan. 

(No. 1, Mound 8). Some of the bones first taken out overlay 
this, and decayed roots of the oak, as thick as a man’s arm, 
stretched above it. The other bones belonging to the body 
appear dwarfish. It was buried with the head to the east, and 
the legs seem to have been drawn up, and not stretched out at 
full length. On removing these remains, we found, immedi- 
ately underneath, a third body, placed so closely that the skull 
of the upper rested on that of the lower. At the head was a 
large quantity of the bones of birds and fishes, in a compact 
mass, as though once held in some wrapping or vessel which 
had decayed. These were pressed against the skulls, so that in 
some cases they adhered to them, and are, no doubt, the re- 

to pieces. This body was buried with the head to the eastward. 
The roots of the oak tree had penetrated the bones in many 
cases, the long roots presenting some Lasoee ls examples of 
this, as the roots in their natural growth had first filled, then 
burst, the bones, so that in several iemidces the parts of the 

bone surrounded the now decayed root, beng in it. Such 
pieces as held together are forw his tree, which evi- 
dently belonged to the second srowth of timber, was, I think, 
a scarlet oak (Quercus coccinea Wang.), as the majority of the 
ood covering the southern half of the mound is of this spe- 

cies, together with the white pine. The decayed stump was 
two feet in diameter at the base, and at one foot above the 
ground divided into three tranks or main branches, each nine 
— in diameter. These had been cut down, apparently, 

ears ago; and as between the first and two Febeacjueni 
posse must have occurred, in all probability, some lapse of 
time, and the oak must have sprung up, reac its ue 

en cut down, and its stump finally have decayed long a 
ward, some slight idea may be had as to the age of the first 
urial 
The trench was now opened to the oak stamp, when, from 

directly beneath it, skull No. 3 was taken out with the accom- 
panying bones. Upon this skull lay a plate of mica, five 
four inches, of a quadrilateral shape, the corners worn off. nN 

bble of water-worn coral rested upon the mica, as if to keep 
it in place. About the neck of the deceased a necklace of re- 
markable construction had Le age a = hung. This un- 
common ornament was composed of teeth of the moose, 
finely perforated at the roots, sae acimaes with wrought beads 
. ea r of different lengths, and the perforated bones ae birds 

a fine green color, the stain, in the few pieces preserved, 
cae wouderlaly fresh. Small portions of the cord to which 

4 
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they had been attached are still partially preserved and remain 
in the apertures of the copper beads. I suppose that the teeth 
alternated with the copper beads and the stained bones. One 
copper bead, which adheres by its oxidation to the perforated 
part of a tooth, sustains this conclusion. rude stone axe, 
partially polished, lay beside these remains. All indicated that 
the dead had been peculiarly honored in his burial, and that he 
had been, perhaps, a noted personage. 

Immediately to the northward of this body another was taken 
out, skull No. 4, with the remaining bones. ese were under 
the edge of the oak stump, and, as well as the remains No. 8, 
were surrounded with masses of roots. Both bodies lay nearly 
side by side, and at the same vertical plane, five feet below the 
surface. As in the other cases, the bones of birds and fishes 
were found with the remains, but in small quantity. 

The excavation was next carried southward, through the . 
center of the mound, for a short distance; but no relics being 
met with other than a few fragments of broken hammers and 
flint chips, it was next opened in the opposite direction, north- 
ward, thus giving it the form of an irregular Latin cross. 
When a few feet to the northward of the remains last taken 

appear to have been used for some special purpose, perhaps as 
Pr. a ae ae He About 

previously referred to in a marked degree. A large : 
bones lay in front of this body, which, like the previous 

remains (skull No. 5, ete.), was buried psi on its right side 
with the head toward the east, and the limbs drawn up closely 
to the chest. It is possible that they may have been buried in 
a sitting or crouched position, and have afterward fallen over; 
but I think they were buried as first mentioned. The absence 
of pottery with the interments in this mound is worthy of note, 
only two fragments being found in any part of the mound, and 
these apparently accidentally drop ee 

Isolated excavations in different places throughout the ex- 
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tent of Mound No. 3, as also in a mound sixty feet to the west 
of it, contributed nothing specially entitled to record. 

Mounds Nos. 4, 5, ete.—Mound No. 4 is eight punanes: feet 

northeast of Mound No. 3. Itis three hundred feet lon 
from thirty to fifty feet wide, and is a low sandy ridge ar a 
series of nine conical elevations running along its length, and 
rising two or three feet above its general ‘Sid they having a 
diameter of from twenty-five to thirt 
Mound No. 5 is fifty feet to the Pe ga of Mound No. 4, 

and is of a conical shape, forty feet in diameter, and nearly 
twelve feet above the level of Lake Huron, being be between three 
and four feet higher than No. 4. Two ‘other mounds of a 
smaller size but similar shape lie to the north of it. 

rom Nos. 4 and 5 were obtained a few stone implements, 
fragments of bones and pottery, with flint chips and the usual 

_ boulder-hammers, mostly fractured. Our limited time pre- 
vented as thorey an investigation of these mounds as tho 
appearance inly warrants. I believe the removal of those 
conical elevations in Mound No. 4 would be rewarded with in- 
seer ¢ discov 

eee re 5 the northward and westward. belonging to 
the ae were also examined to the extent of confirming 
their claims to a like origin with those ve thoroughly ex- 

ored. A mound south of Mound No. | (the first investigated) 
contributed a few stone implements, which are forwarded. The 
large implement appears to me to resemble a spade, but may 
have been designed for some other use than that; apparently 
indicated. 

In conclusion, I would say that the facts observed fully prove 
this extensive group of mounds a rich field for more exhaustive 
research. And here I repeat the interesting fact that all the 
tibie unearthed invariably exhibited the compression or flatten- 
ing characterizing platyenemie men, Unfortunately the bones 
generally crumbling to pieces prevented satisfactory measure- 
ments, But sufficient evidence was obtained (in connection 
with my discoveries in other parts of Michigan) to establish the 
i that this race, from the Detroit River to the St. Clair and 

ke Huron, was marked with platyenemism to an rs 
hitherto unobserved in any other part of this country, or : 
haps any other country in the world. I cannot but AER S 
from what I have seen, that future investigation will extend the 
area in which this type of bone is predominant to he antes 

ion of the Great Lakes, if not of the Great Wes or, 
other words, that at least our northern ‘“ calcd baie? ‘vill 
be found to have this trait in the degree and to the 
extent denoted. Iam unable to say whether this peculiarity 
prevails in our modern Indian or not, 
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With the exception of the rude stone hammers and the sink- 
ers, the number of perfect stone implements seems to me un- 
usually small throughout this entire series of mounds. The 
question arises: Had this people the habit of sometimes break- 
ing the stone implements cast into the burial mounds. Or 
were broken ones selected for this purpose as being of little 
other use 

Art. IL— Silt Analyses of Mississippi Soils and Subsoils ; by 
UGENE W. HILGarp, State Geologist of Mississippi. 

THE results here communicated are the first-fruits of an in- 
vestigation on the physical constituents of soils and clays, 
undertaken with the aid of the “churn elutriator” for silt 
analysis, described in another paper. While far from being as 
complete or satisfactory as I could desire, there is much that is 
suggestive of the direction to be pursued in the farther prosecu- 
tion of the research, and of the importance of the results to be 
attained. The necessary interruption of the work on my part, 
for some time to come, may serve as an additional apology for 
an otherwise somewhat premature publication. 

he materials of which the silt analyses are here given were 
chosen as typical representatives of the more important varie- 
hes of soils in the State of Mississippi. For reasons repeatedly 
explained, I have, in most cases, preferred to deal with the sub- 
soil instead of the soil itself, whose organic ingredients materi- 

S a standard for comparison and reference, I place first in 
the table a ver pure, highly plastic pipe-clay ; probably as free 
from foreign admixtures as ‘a sedimentary clay can well be, the 
Sediments being exclusively white quartz grains, sharp and 
angular, J mbles kaolin, and is probably directly derived — 
from the Carboniferous fire-clays.* , 

* Miss. Rep., 1860, p, 34 and ff. 
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209, 397, 219 and 178, are properly of the “ Yellow Loam” 
age, z. e., of the end of the Drift period ;* while 165 is one of 
the two chief varieties of soils occurring in the ‘‘ Flat Woods,” 
a level area bordering on the Cretaceous, and mostly character- 
ized by the occurrence of the Lower Tertiary clays near the sur- 
face. The light soil (165) occurs in irregular strips and patches ; 
it is very easily tilled at all times; all rain water is promptly 
absorbed ; but it is too “open,” droughty, and does not hold 
manure at all. 

o. 248 forms a stratum three feet thick, on the ridges east of 
Tallahoma Creek, Jasper County, Miss. By its disintegration, 
it forms a deep and extremely sandy soil, which is injured by 
high winds carrying away its finer parts. It has, however, 
yielded good crops of corn and cotton for fifteen years without 
manure, though liable to injury from drought.—Nos. 206 and 
209 are typical of the “ Pine Hill” region of South Mississippi, 
the home of the long-leaved pine. The soil is very “light” and 
easily tilled, but not nearly as “open” as the preceding two. 
t is materially improved by the admixture of the subsoil, No. 

; Which enables it to hold manure, being what would be 

even to the passer-by, are difficult to check, and are fast assum- 
ing the proportions of a public calamity. 4 

_, hese soils are easily tilled when in the proper condition, but 
if ploughed too wet are severely injured, hard clods remaining 

throughout the season. There readily forms on their surface a 

very hard crust (they “ bake”), so that the surface requires stir- 

on after every rain. 

No. 173 is the subsoil of the Cretaceous prairies of Northeastern 

sherag sa forming a stratum three to seven feet thick, overly- 
ae eens rock. Although, in the < acta 2 . 

‘ecounted a “heavy clay” soil, it possesses the peculiarity of — 

“dlaking” on drying, sisatandd ot forming 
a hard crust—uuless, 

* Miss, Rep., 1860, p. 197. . 
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indeed, the ioe process be exceedingly slow. It is not, 
therefore, as difficult to cultivate as would be supposed from 
the sum of its fine ingredients. Nor is it nearly as much sub- 
ject to denudation as “the two preceding soils, the mass formed 
by its contact with water being too tough and coherent to be 
readily moved by flowing water. But being very little per- 
vious, it is liable to injury in wet seasons; while in dry ones, 
the cracks formed by the contraction of the subsoil prove dis- 
astrou 

No. 330 i is the soil prevalent in the Flatwoods (see above), and 
is the direct result of the disintegration of the old Tertiary clays. 
It is a very heavy, intractable soil, yielding good crops only in 
very favorable years, as it is exte eedingly liable to injury both 
from wet and dry seasons, and can be tilled only within a very 
limited range of condition as to moisture. Water will stagnate 
on it for weeks, and a late, wet spring will, sometimes, altogether 
prevent the pitching of crops. But it is not at all liable to 
— 

246 is likewise the direct result of the disintegration of 
(highly ferruginous) Tertiary clays. Notwithstanding its high 
percentage of ‘‘ clay,” it is more easily tilled than the preceding 
one, although acquiring a stony hardness when dried slowly. 
The fact that among its 40°25 per cent of “clay” there are 10°6 
of ferric oxide, and that it contains ‘8 per cent of lime, explains 
both its easier tillage and greater thriftiness, as com ared with 
the preceding. It is a pretty “safe” soil, and quite productive ; 
not at all subject to denudation. 

O. is the extreme of a clay soil, so as to be almost unfit 
for tillage, and directly available for the potter’s lathe. It bears, 
nevertheless, a pretty good growth of timber, chiefly pine. _ Its 
popular name is derived from the peculiar aspect assumed by 
its surface, when after a drought which has caused fissures (as 
much as an inch wide) to be formed, a rain causes the edges 
first to crumble off into the open cracks, and then swell; which, 
with the subsequent swelling of the mass itself, compels it to 
bulge up. The result is a hillocky surface, which is popularly 
likened to ‘hog wallows.” ‘The soil is, at present, practically 
worthless. 

The next, No. 390, is very similar in its (ostensible) physical 
composition to the preceding, Yet while the “hog-wallow ” soil 
is among the most worthless of the wails of Mississippi, shit 
the celebrated “buckshot” soil of the Mississippi bottom, is 
among the most valuable. True, the chemical composition o 
the buckshot soil is greatly superior to that of the other yet 
it could not rank as highly as it does, as a cotton soil especially, 
but for the fact sree (in = with the prairie soil, 173, 
above described) it possesses the property of crumbling or 
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“buckshot.” Notwithstanding its clayeyness, it is therefore a 
very “safe” soil, and highly esteemed for its thriftiness. 

river deposit soils; in which the clay and finest silts seem to be 
the chief variables. 

tion of the river alluvium proper, I add, for farther comparison, 
the analysis of material from a stratified org cone, which 

- . be e 

similarity to the recognized river deposits, in the proportions of — 
1 iments, 

* Miss. Rep. 1860, p. 314, a 
+See my paper on the Geology of the Delta, and the Mudlumps of the Passes 

of the Mississippi, Am. Jour. Sci, April, May and June, 1871. _ 
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As regards the modifying effect upon the extreme plastic 
roperties of the clay, the pulverulent ingredients obviously 
ivide into two chief classes, viz: 
1. The coarse portion, which increases the “ lightness” and 

porosity of the soul, sensibly in proportion to its percentage. 
2. The fine portion, which, while modifying the plastic prop- 

erties of the clay, yet renders the soil heavier in tillage than 
would be the case if it were absent, and the clay adherent to 
the coarse particles alone. 

Soils consisting mainly of very fine siliceous silt, with only a 
small percentage of clay, are among the very heaviest, work- 
ing “like putty,” clogging the plough when in the least degree 
too wet, and in drying, caking into clods of ‘“ hardpan.” 

Such being the case, it would seem that between the coarse 
part which lightens soils, and the fine silts which, like clay, 
render them heavier, there must be a neutral point—a degree 
of fineness which will not sensibly influence either the porosity 
or the compactness-of the soil. Odd as this conclusion appears, 
it seems nevertheless to be borne out by experience. 

In fingering the coarser silts, it at once becomes obvious that 
nothing above 1™™ hydr. value can tend to render a soil 
heavier; while it is equally manifest that the impalpable par- 
ticles belonging to the velocity of 0-25™™" cannot tend to lighten. 
n searching tentatively, by the summation of groups of phys- 

ical ingredients, for numbers that would satisfactorily express 
the estimated relative resistances to tillage of the soil analyzed, 
I found that such numbers would result from a summation of 
the three items lowest in the column, viz: the silts of 0°25, 
< 0°25, and clay. These are given under the head of “ Com- 
pactness” or “ Resistance to Tillage.” 
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Similarly, numbers satisfactorily expressing the relative 
“Openness” result from the summation of the coarser ingredi- 
ents, down to 1™™ inclusive. These numbers are given oppo- 
site to the heading “ Porosity.” 

But either series becomes quite unsatisfactory, so soon as the 
silt corresponding to 05"™ is added either way; except, of 
course, where its percentage is too small to influence either 
sum very seriously. 

course these can only be approximations, it being espe- 
cially obvious that sand of 64 and 32™ must exert a much 
greater influence toward rendering a soil “open,” than silts of 
1 or 2™™; which are, nevertheless, accounted for as equal in 
effect, in the above summation. Yet even here there are 

rmed a “woolly” condition of looseness. It is therefore 
quite intelligible that, within certain limits, “coarse silt” 
should exert a “lightening” influence equal to that of “ coarse 
sand,” which is apt to pack quite closely. 

It may be asked, What would be the character of a soil 
consisting exclusively of the silt of 0°57, claimed to be sen- 

y 
soils? TI reply that, judging from the small quantities of 

agg. tes will ] 
sist of fortcles of equal hydraulic value, the natural tendency 
being for small particles to fill up the interstices left between 
larger ones, which cannot attain close contact between them- 
selves alone,* Moreover, in view of this inevitable formation 

* There is a sensible difference, in this respect, between materials much rounded 
_Water-worn, rains are still “sharp.” 

more difficult to separate in the churn elutriator, and re-coalesce 
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of aggregates, the molecular properties of a clay or subsoil 
will never correspond exactly to the mean resulting from a 
mere consideration of the molecular coefficients of each one, 
multiplied into its percentage. How far this difference extends, 
is a question involving a previous investigation of those coeffi- 
cients. 
Among the latter, that of absorption of aqueous vapor is of 

no mean importance, since it determines, in a great measure, the 

resistance of the soil to drought. As Piao stated,* I find 
that at temperatures between +7° and +21°, the amount of 
aqueous vapor absorbed by a thin layer of a clay, or soil not 
unusually rick an humus, in a saturated atmosphere, is sensibly 
constant; the variations being within the limits of errors of 
observation, and indiscriminately either way. A glance at the 

data given in the table, opposite the heading “hygroscopic 
rend shows that while in general, as is well known, clay 
soils are more absorbent than sandy ones, yet there exists no 
seat inulin) relation between the amount of clay present 
and the absorbing power. Not only is that of the typical 
white pipe-clay (No. 238) scarcely greater than that of an ordi- 
nary loam subsoil (Nos. 897 and 219), but it is not half as 
— that of the clay soil 246 (with 40 per cent of “ clay”), 

ried ay ps cent of clay). Pipers 230, with 25°5 per cent 

over, the finer silts themselves possess a considerable absorbing 
ower. Again, the presence of hydrated ferric oxide materially 

influences this power; so much so that no general conclusion 
concerning the hygroscopic effect of “clay” can be reached, 
unless the amount of iron present be taken into account. 
am esa as yet, to furnish this datum for all the soils on the 
table, save as regards, for most of them, the percentage in the 
Sane: saubedtiass That the hy dro-ferric oxide accumulates 
mainly i in the “clay” obtained in silt analysis, I have already 
stated ; and hence the percentages given at the bottom of the 
table may measurably serve to form an estimate of its influ- — 
ence on the hygroscopic properties. In some cases, however, the — 
ferric oxide obtained in aby was almost altogether present — 
- the shape of bog-ore grains; these are placed in parentheses, 
t being obvious that the “ white” soils, to which these deter- 
sein belong, do not co exceeding 05 per cent of : 
the oxide in the finely-divided, oh aeons effective con- 

* Proc. Am, Assoc. Adv. Science, Dubuque meeting, 1872, p. 73. 
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of this increase of a Acari power was due to the concen- 

oxide. 
The influence of “humus” on the hygroscopic power is 

known to be very great; so also is that of the soils’ porosity 
and resistance to tillage. Unfortunately, the very indefinite 
character of “humus” renders it extremely difficult to deter- 
mine quantitatively its action, and take it into account. ; 

the questions remaining to be determined in connection 
with this whole subject are so numerous, and so little explored 
as yet, that their full elucidation might well form the work of 
a lifetime. 

Art. II.—On the Distribution of Soil Ingredients among the 
Sediments obtained in Silt Analysis; by R. H. Loucuripee, 
Assistant State Geologist of Mississippi. 

IN connection with the separation of soils into sediments of 
definite hydraulic value, as accomplished by Dr. Hilgard’s churn 
elutriator, an interesting question arises as to the chemical com- 
position of the sediments obtained. = 

It is evident from his results that, in the soils treated, all of 

the important soil ingredients are contained in the finer sedi- 
ments, there being visibly nothing but quartz sand of different. 
Jameters remaining in the coarser ones. 
Does then the “clay” contain them all, or are they more or 

less distributed among the several proximate sediments 
n the investigation of this question, use was made of the 

Same yellow loam upland subsoil, from Benton Co., Miss., that 

formed the subject of my experiments on “Strength of Acid 
and Time of Digestion.” Great care was taken to obtain a. 

Am. Jour. eM a ee neni Vou. VII, No. 37.—Jan., 1874. 
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twice that of the others combined. Its insoluble residue is very 
small, while the soluble portion consists largely of free silica 
derived from hydrous silicates of the bases. 

Its volatile matter (which includes hygroscopic moisture left 

anganese exists only in the clay, a mere trace being found in the next sediment. 
_ the lime appears to be “ nowhere,” having probably been largely dissolved, in the shape of carbonate, by the large quan- tity of water used in elutrjation. Its inerease in the coarser Portions may be owing to its existence in the crystallized form, not so readily soluble. 

1s a loss in potash, magnesia and lime: which may reasonably 
be apposed to have been dissolved by the water of elutriation. 
Some of the soluble silica clearly remains undetermined in 

the coarser sediments, 
e differences in ferric oxide and alumina, shown through- 

out the analyses of this soil, may —— be accounted for by the sO i distribution of the particles of iron ore existing in the 
so 

~ ,.Of course the law of distribution of soil ingredients may 
differ in other soils; but the great distance from the point of 

soils of which this is a , probably render the above results 
of more than local copia, 
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Art. IV.—On the Influence of Strength of Acid and Time of Dr- 
gestion in the Extraction of Soils; by R. H. LOUGHRIDGE, ol 
Oxford, Miss. 

THE following investigation was undertaken with a view of 
determining the extent to which the variations likely = occur 
in the extraction of soils by nydroshione acid, for the ose 

oe RST He, and with those made by similar eee 

and green 
n beginning the analyses of Mississippi soils in 1859, Dr. 

iieard adopted the following method, which has also been ad- 
hered to by his successors in this work, in over two hundred 
analyses made. 

The soil (ze, ‘fine earth”) is pulverized with a wooden Sectle 
and. thoroughly mixed. - e hygroscopic moisture is deter- 
mined, after exposing it in a space saturated with vapor, in a 
layer not exceeding 1™™ in a Ocoee, for twelve hours, by dry- 
ing at 200° C. ina paraffine bath. Of this dried substance from 
two to three grams are usually used in the general analysis, the 
methods employed being in general those adopted by Dr. Peter.* 
Tn another portion, after ignition, the phosphoric acid is deter- 
mined by Sgeaion for five days with nitric acid at 100° C., 
evaporation, precipitation by ammonium molybdate, hatiales 
at 100°, solution in ammonia and precipitation by magnesium 
sulphate. 

For general analysis the soil is digested in hydrochloric acid 
of strength 1-115 (as a rule) at 100°. It is then evaporated to 
complete dryness, this adding another day to the digestion. 

In the insoluble residue the soluble silica is determined by 
boiling with sodic carbonate. The alumina and ferric oxide 
are precipitated according to Rose’s method of boiling, for the 
oop separation of manganese, magnesium and calcium. 
The mixed precipitate is treated with potassic hydrate. 

fter precipitation of the lime by ammonic oxalate, the am- 
moniacal salts are destroyed by Lawrence Smith’s method, with 
aqua regia; and the residue converted into nitrates, from which 
sulphuric acid is recipitated by barium nitrate. The alkalies 
are then “es ted 

are separa 

* Ky. Report, vol. iii. . 

by treatment with oxalic acid, ignition and — 
washing. the sn te, barium, manganese a and magnesium 
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_ With the aid of a Bunsen’s filtering apparatus we can, by . 
this method, complete an analysis in five days, exclusive of 
digestion ; and three analyses may be in progress at the same 
time 

The substance experimented upon was a subsoil, a typical 
representative of the best yellow loam uplands of Mississippi, 
from the table lands of Benton Co., Miss. ; No. 219 of the Sur- 
vey Collection.* 

and ten days, of the same soil with the same large excess of aci 
of 1-115; all precautions being taken to accomplish each anal- 
ysis as nearly as possible under the same circumstance 

For the di 

'nsoluble residue, and each evaporated to dryness separately 
Bre reunited in solution, to prevent any further action of the 
aci 

This result points to the conclusion, that while lime and mag- 
hesia (being readily dissolved) are probably present chiefly as 
carbonates or hydrocarbonates, potash as well as alumina, and 
to some extent lime, are present as silicates, and for that reason 
are not as fully RRESE 4 by acid of low strength as by that of 
on although the former acts more powerfully than that of 

The latter fact (the coincident result of two on ge though 
unlooked for, is not without analogies, although its precise 

* The analysis of : : . is given in Hilgard’s Re- Port, 1860, oe the subsoil of a neighboring tract wees : | 
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cause, in this case, still requires elucidation. Whether the 
maximum of action is exerted by acid of 17115, is niottial 
question of some interest, to be determined hereafter. 

The results of the ovestenees as to strength of acid are as 
shown in the following table 

Sp. Gr. of Acid. 
Ingredients. 

1°10 1115 1:160 

nsoluble Residue, -- ---- 71°88 70°53 14°15 
ares Silda: o. oce 11°38 12°30 9°42 
tash, 60 63 “48 
od de 09 35 
ime, “21 “27 23 
Favoebia; gris. co ost “45 “45 
ir. Ox. Manganese, -__-- 06 06 06 
rie Oride: 0 ie 5°15 5-11 5° 

! a, "84 8-09 6°22 
Sulphuric Acti; 2222.5: "02 02 02 
Volatile Matter, -.....-- 3°14 3°14 3°14 

00°02 100°69 99°29 
Amt. of gc — 24°00 27°02 22°27 
Amt. of Soluble Bases, 13°50 14°70 12°83 

Tt thus appears that in the strongest acid the amount of insol- 
uble residue is far greater than in either of the others, and that 
the difference lies chiefly in the soluble silica and alumina (i.e., 
clay), together with potash and lime. The ee ingredients 
seem to be indifferent as to the strength of the aci 

Between the acids of strength 1:10 and 1° 115 the difference 
is not so great, but the advantage is clearly with the latter, the 
amounts of silica, potash and alumina being greater, while the 
lime remains the same in bot 

As for the comparability of the analyses as affected by the 
probable variations of strength of acid, I remark that the acid 
used for distillation by Dr. Peter, as Dr. Hilgard informs me, 
was the “C. P.” of commerce, whose stren eth rarely much 
exceeds or falls below that of 1115; while “that used by us 
was usually the crude, diluted nearly to the same strength. 
The first and last portions coming over were habitually, I 
believe, rejected in either laboratory. Under these circum- 
stances, it “4 very improbable that poral of the extremes of 
sp. scussed ever actually oce |; especially as 
regards hs stronger acid, which being in small quantity, 
would always be mixed with the succeeding weaker distillates. 

It is therefore not poe that the percentage of potash or 
other important ingredients could have been so far underesti- 
mated in either of the series of analyses, as to seriously influ- 
— their comparability, either within themselves, or with each 
0} 

4 
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The experiments on the influence of the time of digestion, 
made with acid of 1°115, resulted as follows :— 

No. of Days Digested. 
Ingredients. 

1. 3 4. 5 10 

nsoluble residue, __.._- 76°97 72°66 71°86 70°53 W179 
oluble Silica,..._...._. 60 11:18 11°64 12°30 10°94 
DN oe oe 35 “44 57 63 “62 
oda, ... 06 06 03 09 28 
BAG ee os a ey 26 29 28 27 "27 
Js SESS reece eae hy) “44 “47 45 “44 
Tr. OX. Manganese, ____. “04 06 06 06 “06 
MnPO O20, 8 ore ATT 5-01 5-43 511 4°85 

cg ee eee 515 1-38 7-07 7-88 7-16 
Phosphoric acid, _______ 2 “21 
Sulphuric acid, ______ 2, 02 bade Volatile matter, _._____. 3:14 3-14 3°14 3:14 3°14 

Potable co a 99°63 100-68 100°55 100°69 99°80 
‘Amount of soluble matter.| 19-67 24°88 25°57 27°02 24°87 
heel LPOs 13°68 13°91 14°49 13°68 __ 

creases up tothe fifth day, the increase becoming, however, very 
slow as that limit is approached. It is also found that the in- 
gredients offering the greatest resistance to this action are the 
same as those whose amounts were sensibly affected by the 
strength of acid, viz., Silica, potash and alumina.* 

In regard to lime and magnesia, one day's digestion not being 
sufficient for full extraction, it is evident that they do not exist 
in the soil as carbonates or hydric oxides only, as has been sup- 

posed ; but also as silicates. 
_ A comparison of the results of the five and ten day diges- 

tions shows that the solvent action of the acid has substantially 

ceased, there being no further increase of the amount of dis- 
Solved matter. 

So far, therefore, as the time of digestion is concerned, the 
analyses of the Mississippi Survey are strictly comparable with 

those of Arkansas and entucky soils, made by Dr. Peter. 

Art. V.—On a new form of Cathetometer ; by WILLIAM 

GRUNOW. 

_ THE cathetometer consists essentially of a graduated vertical 
Tod, on which slides a block supporting a leveling telescope. 
The block is commonly divided into two distinct pieces, both 

* There is tk | in the four days’ digestion, owing to 
“oa a denciey sepaianiee nga Br canisey ia eaaracpoalinly in- 
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sliding on the rod and placed over each other, one of them 
being provided with a clamp, and connected with its mate by a 
micrometer screw and spring, or by the former alone. 

This form of fine adjustment seems to thave been derived 
from that employed in the earlier compound microscopes, and 
though its manifest defects have long since caused its disuse 
with these instruments, it is still ordinarily employed in the 
construction of cathetometers 

have recently ae for the Physical Cabinet of 
Columbia College, a cathetometer, in which, by the use of an- 

other arrangement, great steadi- 

ness and accuracy of movement 
are attained, in combination with 
simplicity. 

on a_ graduated, vertical, 

telescope and the micrometric 
a for the fine adjust- 

ent. On one of the sides of this 

and accurately. The slide B is 
moved up and down the block 

the micrometer screw C, 
which is mounted in such a way 
that its motion cannot interfere 
with the steadiness of the move- 

ment of the slide B; it can ais be adjusted so that it works 
without dead motion. 

Each turn of the screw corresponds with one division of the 
graduated bar on which the block A slides. The slide B carries 
an arm with an index v, which moves in an opening O, cut out 
in the side of the block A corresponding to the stadustion on 
the bar. e screw carries a movable head, divided into one 

* Compare Lega. de oe par M. P. Desains, vol. i, p. 12; Die Physik 
auf Grundlage der Erfahrumg, von Dr. Alb. Mousson. 2d ed., ay i, p. 15; Lehrb 
der Physik umd oo ar Joh. Miiller, 6th ed., vol. ii, p. 569; Lehrbuch 

: A. Wiilner, vol. i i, p. 43; hee de Physique, par 
M. J. segs § od a vol. i = 36; Elementary Treatise on Natural Philosophy, 

A. 2; Allgemeine Encyklopaedie der 
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The serew which I used for this instrument had a millimeter - 
thread, and its head being divided into a hundred parts, gave 
hundredths of a millimeter. 

In testing the instrument with the higher power, I felt grati- 
fied that measurements could actually be made to the hun- 
dredth part of a millimeter, and confirmed by repetition. 

To make the instrument more generally useful, the objective 
of the telescope is provided with a draw-tube which adds four 
inches to its length, and permits observations to be taken at as 
short a distance as three or four feet. In addition, it is pro- 
vided with a brass cap, which can be slipped over the mounting 

_of the objective, and which carries a supplementary centered 
achromatic lens, which permits the instrument to be approached 
to within a distance of six inches from the object. When thus 
arranged it enlarges the actual dimensions of objects about forty 
diameters, but even with this rather high power, the smooth- 
hess and steadiness of the micrometric movement seems in no 
degree impaire 
Columbia College, Nov. 4th, 1873. 

Art. VI —Notes on the Geology of Western Texas, near the thirty- 
second parallel; by WautTER P. JENNEY, E.M., Geologist 
Texas and Pacific Railroad Survey in West Texas. 

I. On the occurrence of aremarkable Lower Silurian Section in the 
Organ Mountains. 

WHILE examining the mountains about two miles north of 
EI Paso, Texas, which are a continuation of the Organ range 
southward from Solidad Pass, I was surprised to find a great 
development of the Paleozoic rocks, with the divisions between 
the strata of the different periods very distinctly marked, and 
each bed filled with an abundance of well-preserved specimens 
of its characteristic fossils, 

The strata dip at an angle of about 20° to the west, toward 
the valley of the Rio Grande; and the upturned edges of the 
ifferent beds form the eastern slope of the range, where, begin- 

hing at the foot hills at the base of the mountain, the section is 
as follows : 

A: A coarsely crystallized red-feldspar granite, which extends 
along the whole length of the eastern base of the range, and 
where exposed has a thickness of 100 feet or more. oe 
oy tay quartzite, resting unconformably on the granite: 
the lower portion of this stratum is hard and compact, and con- 
‘ans some chlorite slate. but it merges as one ascends into a 
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caleareous sandstone full of the borings in pairs of the Scolithus 
linearis of the Potsdam sandstone. The total thickness of this 
bed is about 250 feet. 

C. Gray ceynatitce limestone, nearly 250 feet in thickness, 
hg yi conformably on the sandstone: in the lower part of the 

ed no fossils were found, but in the upper layers one or two 
sien allied to Archeocyathus are abun ant, which indicate its 
equivalence with the Calciferous sandrock. 'A few feet of sand- 
_ oe dark red separates this bed from the next in 
the s 

D. Ges magnesian limestone, about 450 feet in thickness, 
and containing much flint or hornstone ; its — fos- 
sils are a oe ana shells allied to Orthoceras an 
Helicotoma. On more extended arichinahices! this bed may be 
identified as Chazy. 

black limestone, nearly 100 feet in — forming 
the crest of the range: it rests conformably on bed D, and the 
contact is very distinctly marked. The black ‘Teesuee is filled 
with well. known fossils of the Trenton period, including Maclu- 
rea magna, species of Orthis, Orthoceras, Cyrtoceras, and corals 
allied to Halysites and Syringopora. 

Passing over the top of the mountain and descending on the 
western slope, the next stratum in the series encountered rests 

on the Trenton limestone ; but it contains forms of life which 
are totally different though no less abundant. 

Gray limestone, which has been very much denuded, yet 
es less than 200 feet in thickness remains; in the lower part 
of the bed Halysites gracilis, species of Syringopora, Zaphren- 
tis and several other corals, together with -ehynchonella increbes- 
cens were found, and in the upper part a varieties of Bra- 
chiopods, among which were Strophom gosa, species of 
Leptena and several of Orthis, which identify 3 4 with the Hud- 
son period. 

G. A coarse conglomerate, composed of rounded and angular 
fragments of the Trenton an udson limestones cement 
together by carbonate of lime and sand: it is of varying thick- 
ness, being i in some places 60 feet thick and in others entirely 
wanting in the series. It rests unconformably on both the 
Trenton and Hudson beds, and seems to contain no fossils; but 
from its position it may possibly be equivalent to the Oneida 
conglomerate of New York 

H. A ridge of light gray ‘erystalline limestone extends along 
the western base, parallel to the crest of the range, and rests 
SS on the conglomerate and the Trenton and Hud- 

ts thickness is about 400 feet, and the dip is — 10° 
to the rae ‘These facts show that it was deposi r a 
partial uplifting of the underlying beds, and that eaatesquently 
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the range has attained its present elevation. Owing to the crys- 
talline character of the limestone, nearly all traces of life are 
destroyed; but a few fragments of imperfect shells resembling a 
Pentameras were found near the contact with the conglomerate, 
so that the lower portion of this bed may be of Niagara age: 
but the resemblance of the limestone of the upper part of this 
ridge to that of Carboniferous age in the parallel range of the 
Hueco Mountains leads me to think that, on a more extensive 
examination, it will be found to be equivalent to it. 

Dr. G. G. Shumard seems to have examined this same range, 
but at a point farther north. He mentions the occurrence of a 
limestone of Trenton and Hudson age succeeded by the Car- 
boniferous. (Dana, Manual of Geology, p. 245. 

About two miles west of this locality, on the banks of the Rio 

the Silurian and Carboniferous limestones in the Organ, Hueco 
and Guadaloupe Mountains, no strata containing any Devonian 
forms of life were found. It appears, therefore, that the greater 
Portion of the Upper Silurian and the whole of the Devonian 
periods are unrepresented in the rocks of Western Texas. __ 
An immense avec oat of Carboniferous strata occurs In 

the Sacramento and Guadaloupe Mountains, between the Pécos 
and Rio Grande; at Guadaloupe Pass, about 800 feet of sand- 
stone underlie a precipice nearly 600 feet high of Carboniferous 
limestone, above which the peaks of the mountain rise to pe 
haps an equal height. 

At the banks of Los Cornudos, seventy miles east of E] Paso, 
& water-worn mass of syenite, covering nearly a square mile of 
area, rises from the plains to a height of several hundred feet: 
resting against its base is a limestone of Carboniferous age, con- 

taining several species of Productus ; the limestone has Hed 
crevices a foot in width in the syenite, in which several smal 
Se shells, species of Plewrotomaria and Helicotoma were found. 

8 there are no indications of limestone having over seen CO . 
‘posited except near the base of the Cornudos, a portion of this 
tock may have been above water in the Carbon erous sea, — 
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Il. The Llano Estacado, or Staked Plains. 

A great deal has been written about this desert, which 
stretches north and south nearly 350 miles, and, from the head 
waters of the Rio Colorado and its branches westward, from 50 
to 150 miles, to the Rio Pécos. Its underlying strata were an- 
Reenter to be Triassic and Jurassic by Jules Marcou, but are 
now well known to be of Cretaceous age. A finesection of the 
Llano is expiked at Castle Cafion, near Horsehead Crossing of 
the Pécos: the strata, beginning at the base, are arranged as 

1. A coarse red sandstone without fossils, but probably of 
Triassic age, 50 feet expose 

. Soft caleareous brown sandstone, with fragments of. fossil 
tate hs bed is 50 feet in thickness and probably of Creta- 
ceou 

3. “Soft ‘yellow limestone, 450 feet in thickness, containing an 
abundance of well known Cretaceous fossils, including Gryphea 
Pitcheri, Hxogyra Texana, E. Arietina, Arcopaqra Tecana, Ammo- 
nites Pedérna alis, and several species of Cardium, Nerinea and 
Pecten. 

4. Compact yellow limestone. 30 or more feet in thickness, 
wanting at Castle Cafion, but forming the tops of the highest 
hills on the Llano, and also found on the tops of the mountains 
in Jones County. 

The characteristic fossil of this bed is the Caprina crassifibra, 
which is very abundant; the bed is, I think, equivalent to the 

identical with those from bed 8. Similar ae to that of the 
ano were found at Fort Chadbourne, in the neighboring 

mountains, which were identical both in the nieeaeerient of the 
strata and in the fossils from the different beds. 

In Mason County, underneath the limestone and red sandstone, 
there is a metamorphic sandstone resting unconformably on 
micaceous gneiss. The hardness of the upper layers of limestone 
has greatly protected this formation from denudation, and given 
the “mesa” character to the hills, as the bedding is almost 

mation was piaueh more extensive, and that the noe ing hills 
and ranges of low mountains which are found east of 

been subsierget and in some es wave-worn cavities peat 
at the same height along their sides. 
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Art. VIIT.—On the Formation of the Lignite Beds of the Rocky 
Mountain region; by L. LesQuEREUX. 

FRoM a report which is apparently reliable, but which I have 
not seen in print yet, a prominent geologist has advanced the 
opinion that the so-called lignite beds of the Rocky Mountains 
have been formed by the heaping of drifted materiais. This 
ag Says my informant, is sustained by the following 
acts : 

Ist. That the lignite beds are of too small extent, or cover 
too limited areas, to have been formed otherwise than by 
the heaping of materials carried into small basins. 

d. That the under clays of the lignite beds have no roots. 
I do not wish, of course, to review the old hypothesis on the 

formation of coal and lignite, as exposed in a masterly manner 
and sustained by Bischoff; but only to answer the two above 
objections. 

Creek, and has been tested all along for a distance of pine miles; 
and northward the same bed is recognized continuously for 
Seventeen miles to north of Boulder Creek, where it is covered 

a of lignite measuring generally from eight to fourteen feet in 
thickness. The Heniee be : ro- 

ably and locally reduced in extent the area of strata of com- 
ustible materials, and broken their continuity. The large or 

thick main coal of Black Butte has been destroyed in this way 
©n its eastern side; and here its shale and sandstone are meta- 
morphic, or as hard as steel, while on the other side, where the coal has been preserved, they have their natural softer composi- 
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tion. But even if the lignite beds were proved to be of little 
horizontal extent, this would be no objection against the sup- 
position of their*origin as peat deposits. The emerged peat 
ormations are generally of this kind. It is teed the general 

case that peat bogs now cover hollows of limited areas rather 
than wide surfaces. Tie peat bogs formed in water along the 
shores of lakes or near the mouths of great rivers, are onl 
occasionally of wide extent. The deep pes bogs of Germany, 

i is found heaped by 
the growth of successive forests to the depth of seventy to one 
hundred feet, are mostly deposits covering from one to ten 
acres of ground. 

2d. I can say, from repeated and perschal observations, that 
most of the lignite beds of the west which have passed under 

examination have the under clays full of rootlets or of roots 
of the floating plants which were the first, generally at least, to 
contribute to the formation of the bed of combustible material 
by their debris. At the Raton Mountains, at Cafion City, at 

measures, or the Stigmarza, are ot roots but foating I leaves. 
And even their cylindrical stems are rarely found in clay beds: 
only their leaves fill them, just as the — of water plants 
fill the clay of the Tertiary Nignite. It is, however, a fact that 
some of the lignite clay beds, and diese. of the Coal-measures 
too, are clean or without admixture of vegetable remains, even 
of rootlets. But, when the peat is beginning its growth ‘at the 
surface of a somewhat deep basin of water. whose bottom 
been rendered impermeable by the deposit of clay (which always 
precedes the deposit of woody materials), this surface peat is 
often thick and compact before it is forced down and comes 
in contact with the clay; and in that case, therefore, the clay 
is pure or is not penetrated by roots or rootlets. 

he theory of formation by drifted matter = give 
explanation of this fact: that the bottom clay is sectenlle 
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the bottom, and that the woody fiber, rather lighter, had been 
deposited afterward. In this case, the heaping of the matter 
would, of necessity, show a gradual transition in ascending, 
still higher up, from clay beds to clay and woody filaments 
mixed together, these successively becoming less impure. The 
heaviest coal should, therefore, always be at the bottom, the pure 
woody matter at the top. Who has seen in our lignite beds or 
coal beds anything like this? But of this hypothesis it is use- 
less to speak further. It is set aside by facts and considerations 
a review of which would fill a volume. 
_ There are of course some beds of impure lignite, whose origin 
is due to drifted wood, especially along large rivers. One is 
known at the mouth of the Rhone in France. I have seen 
some deposits of the kind in southeastern Arkansas, near the 
Washita River. The great Red River obstructions may be- 
come in time lignite deposits. But all formations of this kind 
show their origin by their composition: sand mixed with car- 
bonized matter, sandy bottom, perforated too in various direc- 
tions by drifted stems, ete. Nothing of this kind has been ob- 
served in the beds of lignite of the west, at least not in those 
which have come under my examination. 

Columbus, Ohio, Nov. 16, 1873. 

Arr. VIII—QOn remains of Land Plants in the Lower Silurian ; 
by Leo. LESQUEREUX. 

From a recent discovery, it now seems that traces of land 
vegetation exist in the Lower Silurian strata of this country. 
A few months ago, I received from Rev. H. Herzer* two speci- 

mens representing branches or small stems of a species referable 

to Sigi/laria, and reported to have been found by Dr. S. 8. Sco- 
ville on Longstreet Creek, near Lebanon, Ohio, in clay beds 

Positively referable to the Cincinnati group of the Lower Silu- 
man. The discovery of the remains of land plants in this for-— 

* Well known th meee eee hs ee 
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mation is too remarkable a fact to be accepted without positive 
evidence. Being at that time about to take the field for geo- 
logical explorations, I merely took a sketch of the specimens 
and returned them to the owner, purposing to examine more 
closely into the matter at a future _ — by going to Le- 
anon or by corresponding with Dr. ville. On my return, 

as Rev. Mr. Herzer had parted with des specimens, I sent to Dr. 
Scoville a sketch of the fossil under consideration, in order that 
he might recognize it, if it had been in his hands, ‘and with the 
request to positively state whether he himself found the speci- 
mens, and when, and whether he had any more of the same 
ind. In his answer he writes: “I can say now most empha- 

ticaliy, that I found in Longstreet Creek, about six miles east of 
Lebanon, a fossil which resembles the sketch accompanying 
your letter in all the essential features. The specimen was, I 
think, in two pieces, or perhaps Mr. Herzer took only one piece. 
I know within a rod or two where it was found. Its position 
or horizon, in the Lebanon beds, wasaboutthe middle. Should 
any one question the accuracy of my statement in regard to the 
discovery of a specimen of this character, in the locality desig- 
nated, I would refer them to Mr. S. R. O’Neall of this place, 
who has paid much attention to geology, and who wi 
my assertion, so far, at least, as to say: that I have described 
- him several times, and even but a few days since, the speci- 

ns under consideration.”—In a postscript to this letter, Mr. 
O'N eall confirms the statement in regard to the specimens in 
uestion 

; There can be therefore no doubtas to the locality where these 
vegetable remains have been found, or the geological age of the 
strata. The clays of the Lebanon beds are full of Trilobites of 
the same species that abound in the clay beds at the base of the 
Cincinnati group—Calymene senarta. The only question to be 
settled is the true character of the plant which the specimens 
represent. 

s I have said above, there were two fragments of small stems 
or branches, referable to the same kind of vegetable; one, more 
complete, about two inches thick, cylindrical, the whole sub- 
stance transformed into soft gray clay, the bark, or the outer 
surface only, distinctly moulded into clay, as is generally the 
ease in specimens of this kind, and marked by rhomboidal, 
continuous, enlarged bolsters, s surrounding the stem ina spiral, 
bearing at the middle a small oval or rhomboidal sear, less dis- 
tinct, however, though well recognizable, and presenting the 
characters of stems of Sigillaria Serlit Bret. or S. Menardi Brgt. 
The study of the specimens, as far as I was able to do it, left me 
undecided only in regard to their positive reference to ‘the one 
or the other of these two species, on account of the somewhat 
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in the Lower Silurian, the lower part of the Cincinnati group 
being the equivalent of the Trenton group of New York * 

account of the presence of this species of Favosites, Murchinson 
mitted these strata to be Lower Devonian. me : 
With the exception of the Lebanon specimen, the geological 
* The occurrence of vegetable remains in clay beds abounding in remains of Tri- 
—— is not subject to obfeetti. The Coubavilinsie of the West have strata of 
sg ; clay, limestone, even sandstone, where animal and vegetable remains are 
py together in abundance. I have found Trilobites in the shale overlaying _beds at Summit Portage, Pennsylvania, with Sigillaria, Stigmaria, etc., and. tppen not the same kind of animals, with plants too, in sandy clay beds of the ned Coal-measures of Indiana. Ps cases 3 a 

home he the Devonian and Upper Silurian form of Canada, Pam- 
’ Pe. le sea % g “ pote A Sens ¢ Flora ,silurischen, der Devonishen, ete., oder des sogenanten Usbergangs- 

AM. Jour. So1.—Tamp Serres, Von. VII, No. 37.—Jan., 1874, 
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formations of the United States have not afforded as yet any 
records of land plants earlier than those of the Lower Devonian. 

o and Kentucky, vegetable remains of this kind have 
been fontnd at different places, mostly in concretions, including 

the section of the Araucarie, together with eae pA 
plants; Stgmaria, Sigillaria and “Lepidodendron. In Pennsyl 
vania, a Lepidodendron, L. primevum Rogers, and a Sigillavia 
have been ctutaisiid from the same horizon. These fragments 
reas yet rare, and have not been satisfactorily determined, on 

account of the imperfect character of the specimens, mostly 
petrified pieces of wood, whose structure is studied with difii- 
culty. It is certain, however, that in the Middle Devonian we 
have representatives ‘of three distinct groups of vegetables: the 
Cellular Cryptogams, in a quantity of marine plants, the sie 
cular Cryptogams, in Lycopodiaceous plants: Lepidoden 
Siyillaria, etc., and the Phenogamous Gymnosperms, in "the 
Conifers. 

Art. IX.—On a Combination of Silver Chloride with Mercuric 
Iodide; by M. Carry Lua, Philadelphia. 

a ci. course of an extended examination of the compounds 
formed by mercuric iodide, I some time since obtained two 
ay I believed to be new. After having studied their pro- 
perties, 1 found that one of them, a compound of the iodides of 
silver and of mercury, had previously been obtained by Meusel. 
I shall therefore bere describe only the compound which mer- 
euric aan forms with silver chloride. 

rtion of recently precipitated and still moist silver 
aoe a considerably less quantity of mercuric iodide, also 
freshly precipitated and still moist, be added, we shall find that, 
after stirring them thoroughly to gether, the scarlet color of the 
mercuric salt is still plainly visible through the mass, which is 
of a bright salmon color. By standing some hours or a day, a 
remarkable change takes place, the red color wholly disappears 
and the powder became pure lemon-yellow. Before this change 
took place, the separate particles of the mercuric iodide could 
be plainly distinguished with a lens; after it, the powder be- 
comes perfectly homogeneous. Fresh portions of mercuric 
iodide yee gradually disappear in the same way, until an 
equivalent quantity has been used. 
A better plan, however, for popes the aren consists in 

adding to a solution of a weighed quantity tassic iodide an 
exactly equivalent quantity of mercuric ¢ Be, e, and then, after 
thoroughly agitating and allowing the precipitate to fall, adding 
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an equivalent quantity of silver nitrate, also in solution. The 
potassic chloride formed by the first reaction is exactly suffi- 
cient to throw down the whole of the silver as chloride. When 
the silver salt is added, one may remark three precipitates visi- 
ble in the liquid, irregularly blended, scarlet mercuric iodide, 
white silver chloride and the yellow substance resulting from 
their combination. The precipitates are then to be thoroughly 
stirred together to promote combination, which, however, is 
not complete for about twenty-four hours. Meantime the mix- 
oth is salmon colored from the presence of free mercuric 
iodide, 

Obtained in this way, the substance appears as a heavy yel- 
low powder, wholly free from any trace of red, and rather in- 
clining to a greenish or lemon-yellow. This color it always 
exhibits, no matter how prepared, while still wet, even if left 
for weeks. Mixed, however, with gum arabic and spread on 
card-board, it dries to a full chrome yellow. It could not be 
obtained in a condition sufficiently pure for analysis, but there 
can be little doubt that its constitution is AgClHgI. 

e new substance exhibits remarkable properties with re- 
spect to heat. Even below 100° F. it begins to redden, and this 
— rapidly increases with the rising temperature until it * : 

gum arabic and be spread on ecard-board, it exhibits the follow- 
ig properties : 

armed gently at a lamp (best by holding it near the glass 

gy 
eated assumes a still deeper color, and returns to the yellow 

much more slowly, setatistenr ‘an intermediate orange shade for 
Some hours. This change is brought about by a sudden and 

inued, the mercuric iodide 
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volatilizes, and the portion so treated becomes permanently 
low 
If one of these cards be exposed to sunlight with a portion 

perfectly protected, the exposed part becomes slightly darkened. 
This effect takes place with an exposure of half an hour or less 
and is scarcely increased if the exposure be prolonged for man 
hours. By keeping for a few days in the dark, the deepening 
of color gradually fades out until the exposed parts are not to 
be distinguished from the rest. This effect may be repeated 
several times with the same card. 

In reference to the compound of silver iodide with mercuric 
iodide, I feel constrained to differ from Meusel, who considers 
it only a mixture and not a combination. I take it to be a 
compound, though an extremely loose one, and for the follow- 
ing <a pais which apply equally to the silver chloride com- 
ou n 
So long as the substances are only mixed, and before they 

have united, the characteristic color of the mercuric iodide is 
always conspicuously observable, and no mechanical mixing, 
however thorough, is capable of concealing it. The eventual 
disappearance of this color seems to be a proof of combination. 
This view is farther strengthened by what takes place in the 
case of silver bromide. When Hel is placed in contact with 
AgBr, no combination takes placeas in the case of AgCl and Agl 
under similar conditions. Hven after many days the color of 
the mercuric salt is conspicuously visible. In one case I kept 
HglI in contact with excess of AgBr, both freshly precipitated, 
for several weeks under water, at the end of which time the 
particles of HgI could be oe under a lens with per- 
fect facility. At the end of weeks, the mixture of AgBr and HgI 
retains exactly the appearance which it presents when first 
mixed (supposing, of course, that it has been protected from the 
light). AgCl and AgI, when mixed with Hgl, present at first 
the same appearance, which, however, subsequently changes 
completely, and a substance with new properties is the result. 

is seems clearly to indicate a combination. 
e striking fact that the thermochromic properties of mer- 

curic joaiis are inverted in the new compound, which passes 
from yellow to red by heat, instead of from red to yellow, 
and the far greater sensitiveness to heat of the new substance, 
are strong arguments of combination. 

Meusel’s explanation = the — of color, in his view of 
mere mechanical mixture, makes it depend on a diminished 
power of absorbing red pad: when warmed, which he ascribes 
to silver iodide. But the experiment which I have described 
with the substance a on eard-board dieprotes this explana- 
tion in two distinct ma 
At a temperature about out 30° or 40° of Hubreoheit above the 
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boiling point of water, mercuric iodide becomes yellow. If, 
therefore, the new substances were mere mixtures on being 
heated to that temperature the red color previously acquired 
should disappear completely, since there could be no possible 
cause for its continuance. The mere mechanical mixture of two 
yellow substances (in the case of AgI and Hgl), or of a white 
and a yellow (in the case of AgCl and Hel), could by no pos- 
sibility produce a red one. This single argument would seem 
to be sufficient in itself. 

18 a loose one. By repeated boiling with a considera € quan- 
tity of water, most of the mercuric iodide can be dissolved out, 
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Art. X.—Brief Contributions to Zotlogy from the Museum of 
Yale College. No. XXVI. Results of recent st it Expe- 
ditions on the Coast of New England. No. 4; by A. E. 
VERRILL. 

(Continued from vol. vi, page 435.) 

Very few localities of “hard” bottom were met with in 
more than 25 fathoms of water; and consequently we could 
not obtain so complete a knowledge of the fauna occupying 
such bottoms, at greater depths off that coast, as of that in- 
habiting the ‘soft muddy bottoms. This has, "however, been 
remedied to a considerable extent by some of the subsequent 
dredgings made by Dr. Packard, when on the a More- 
over, a considerable number of species belonging properly on 
rocky bottoms came up attached to the Snider: already re- 
— to, which we frequently brought up even from the softest 
mud. 

Other inhabitants of such bottoms were obtained from the 
stomachs of fishes, freshly caught. From these and other 
sources we could now compile a pretty full list of species 

fr between 50 and 125 
fathoms, off the coast between Bene Cod and Mount Desert. 

~The first named oie was eink rich in —— and 
I therefore give the entire list obtained at that place, so 
as they have been identified. The bottom was generally hard, 
and in places rocky, but some ia of mud were evidently 

consequently there is a con- 
siderable number of true mud-dwelling species in the list. 
Only one haul of the dredge was made at this locality, owing 
to unfavorable weather. 

Contents of a single haul of the dredge made Aug. 13, 1873, on 
hard bottom, with some — mud, in 33 fathoms ; locality, 
six miles east of Seguin erat 4 

Hyas coarctatus. : Hippolyte spina. Metopa, sp. 
Eupagurus Kroyeri. Unciola irrorata. Caprella, sp. 
Pandalus annulicornis, Cerapus rubricornis, Praniza cerina. 
Hippolyte pusiola. Monoculodes, sp. 
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Annelids, 
Harmothoé imbricata. Amphitrite Groenlandica. | Melinna cristata. 

ache lumbricalis. Cistenides granulatus. Thelepus cincinnatus. 
Nothria conchilega. Ampharete gracilis. Scione lobata. 

a V Ampharete, sp. Chone, sp. 
2 ecto —— Vermilia serrula. -otamilla oculifera. 

nthos tum V. Areni Ha x 

oa Om ie Ninoé nigripes V. Spirorbis lucidus. 
Nereis pelagica. 

Sipunculoids. 
Phascolosoma czementarium. | Phascolosoma tubicola V. 

Nemerteans. 
Nemertes affinis. 

MOLLUSCA, 

Gastropods. 
Admete viridula. Astyris zonalis V. Lepeta 
Bela turricula. Trichotropis borealis. Calliostoma cia cotahite. 
Bela harpularia. Aporrhais occidentalis. Margarita cinerea. 
Bela violacea. Velutina haliotoidea Diadora noachina. 
Buccin ellaria perspicua. Doris pl 
Neptunea decemeostata. | Lunatia G andi Hanleia mag Carp. 
Neptunella pygmza. | Turritella erosa. Entalis stri 

Lamellibranchs, 
Saxicava arctica. Astarte gage | Modiolaria corrugata. 
Macoma Astarte len nuisulca 
Cardium Islandicum Cyclocardia "iden Pecten Islandicus. 
Cardium pinnulatum. \Crenella glandula. 
Cyprina | Modi i 

Ascidians. 
Ascidiopsis complanatus. |Leptoclinum luteolum. _| Amarcecium glabrum. 
Glandula arenicola. Leptoclinum albidum. Lissoclinum, sp. 
Molgula pannosa. 

Brachiopods. 
Terebratulina septentrionalis. 

Bryozoans. 

Tubulipora crates. Caberea Ellisii Cellularia teruata. 
monea pruinosa. Cleanatiaels loricata. Cellepora scabra. — 

Crisia eburnea. Wiustte-aolida: Cellepora ramulosa. 
Discofascigera lucernaria. 

RADIATA. 
Echinoderms. 

yophothuria Fabricii. _ | Stephanasterias albula V. Amphipholis elegans elegans. 
trongylocentr trotus Dré- | Leptasterias, sp. op: * 
bachiensis. Cribrella sanguinolenta. | Ophioglypha Sarsii. 

Solaster endeca. Ophiocnida hispida ypha robusta. 

Asterias vulgaris. 

oe Acalephs. : 
Sake — Grammaria robusta. ghey ico edi 
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oly ps. 
Urticina crassicornis. | Cornulariella modesta V., new genus and sp.* 

PROTOZOA, 

sponges. 

Tethya hispida. Reniera, sp. eer ciliata. 
Halichondria, several sp. 

Foraminifera. 
Numerous species. 

ALG A, 

Laminaria longicruris. |Agarum Turneri. |Desmarestia aculeaia. 

The 45 fathom locality was about five miles southwest from 
Seguin Island. At this place we dredged many of the species 
enumerated in the above list, together with a number of 
additional ones, among which were the following : 

Crustacea, 
Hippolyte aculeata. 2 quadrispinosa. | Balanus porcatus. 
Ptilocheirus pinguis. | 

Annelids. 
Nephthys, sp. peaoect aspera. Terebellides Stroémi. 
Rhynchobolus albus. mmochares, sp. . Myxicola Steenstrupii. 

MOLLUSCA, 

Bela decussata. piesa obscura. pecka: dupa 
Natica clausa. Cylichna alba. pallidum 
Scalaria Groenlandica. Yoldia thraciformis. 

RADIATA, 

Cerianthus borealis V. | Eudendrium ramosum. 

A number of dredgings were made on and near East and 
West Cod Ledges, several miles off Cape Elizabeth. The 
shallower parts of these in 10 to 15 fathoms, are very rough 
and rocky, so that in some places the dredge could not be 
used, and even the tangles suffered seriously by the iron frame 
becoming caught and jammed among the rocks so firmly that 

* Cornulariella modesta V. 
Allied to Cornularia and Telesto. Polyps tubular, rising from creeping stolons ; 

lower part of the polyp-bodies has the walls thickened and stiffened by numerous 
large fusi ifor spicula, wi arp conical projections, and is more or less eight- 

ass 

of stolons, about 
Casco Bay; Bay oh eae, 80 to 100 fathoms. Gulf of Saint Lawrence, in deep 

water (Whiteaves). 
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it could not be extricated without using force sufficient to bend 
and twist the stout iron cross-bar; at somewhat greater depths, 
in 20 to 30 fathoms, farther away from the crests of these 
ledges, the bottom was generally stony and gravelly, though 
often rough, and the dredges were used with good success. 
Most of the species from these localities have been enumerated 
in the two preceding lists, and need not be repeated here, but a 
considerable number of additional ones occurred. The roughest 
parts of the ledges, in 10 to 15 fathoms, are overgrown with red 

gee, and among these the reddish variety of cod, known as 
“rock-cod,” abounds. Here also a large number of interesting 

Hyas coarctatus. H. Phippsii. ‘Unciola irrorata. 
Cancer irroratus. . pusiola. Amphithoé, sp 
Eupagurus Kroyeri. Crangon boreas. Caprella, sp. 
bid Ss us annulicornis. Praniza cerina. 
oe bering Cerapus rubricornis. Balanus porcatus, etc. 

culea 

Among the other species that occurred on the Cod Ledges, 
but not in the localities previously described, are the following : 

: Pyenogonids. 
Phoxichilidium femoratum. | Nymphon, sp. 

: - Annelids. 

Eunoé (Erstedii. Euphrosyne borealis. Spirorbis quadrangularis. 
Lepidonotus squamatus. Amphitnte cirrata. | Vermilia serrula. 

: Gastropods. — 
. * aa J ar , a ‘ rophon cere: were eerie Sent tuber seis oem: marmorea Carp 

: Bryozoa. 
Alcyonidium, red sp. | Tubulipora patina. | Lepralia, several sp. 

Acalephs. 
Gucernaria quadricornis, [Sertularia pumila? Halecium m 

ella geniculata. Sertularella polyzonias. _ | Tubularia indivisa. 

Also numerous sponges, not determined. 
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ALG A. 

The following occurred in 124 fathoms: 
arum Turneri. Pisce Se mee Callithamnion, sp. 

Delesseria sinuosa. Euthor Corallina officinalis. 
D. alata. Ptilota phic erg Lithothamnion papper 

Farther to the west, off the mouth of Casco Bay, and abou 
two to three miles south of Half-way Rock, in 27 fathoms, we 
made — haul, very similar to t the one in 83 fathoms, de- 
scribed above. The bottom was here composed of coarse sand 
= grieved pebbles, small stones, and broken shells, with some 

A large proportion of the species given in the list for 
the 33-fathom locality also occurred at this place, with many 
additional ones, among which were the following: 

Crustacea. 
Eupagurus Bernhardus. acea, two sp. Ampelisca, sp. with red 
Crangon vulgaris. Ptilocheirus pinguis. dorsal spots. 
Hippolyte Fabricii. Anonyx, sp. Ampelisca, small sp. 

Anthura brachiata. 

Annelids, 
Nephthys, sp. geo g, new sp., Pista cristata. 

banded. Terebellides Stroémi. 

Gastropods. 
Bela decussata. Lunatia immaculata. Cylichna alba. 
Scalaria Groenlandica. Margarita obscura. Philine, sp. 
Natica 

Lamellibranchs. 
Cryptodon Gouldii. starte quadr ‘eee nigra. 
Cyclocardia Novangliz. | Yoldia sapotilla. 

Echinoderms. : 
Hippasteria phrygiana, one large specimen. _ 

In Casco Bay, among the islands, in moderately shallow 
water, there is great diversity in the character of the bottom, 
and a large amount of profitable dredging was done. Most of 
the peice are decidedly boreal and arctic forms, which we had 
pepe dredged in the Bay of Fundy, and farther north. 
he Pas varied from 8 or 4 to about 80 fathoms. Some of 
oe best localities on hard bottoms were found in Husse 

etc. In these Jooalities the bottom was com ‘of small 
stones, and occasionally of rough rocks with broken shells, 
gravel, ete., overgrown by an abundance of coarse massive 
sponges, among which were several species of Reniera, Halt- 
chondria, Suberites, Polymastia, etc., here with more delicate 
species belonging | to Chalina, Isodictya, 
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The following are some of the more common and character- 
istic species dredged on the hard bottoms, in 8 to 30 fathoms: 

Crustacea. 
Cancer irroratus. Hippolyte aculeata 
Hyas coarctatus. pusiola 

: araneus. H. gibba. 
Eupagurus aga H. Phippsii. 
E. Kroye Pandalus annulicornis 
E. pubescens Mysis, sp. 
Crangon Sewer pings 
Hippolrte sp spins. Unciola 

Aveghhetaet es 

Annelids. 
Lepidonotus squamatus. Sieben sp. pi shells). 
Eunoé rstedii. ate = agi us. 

othoé imbricata. a concharum 
P. hyllodoce catenula V. wii new sp. 
Eulalia pistacia V. N. lumbricalis. 
Nereis pelagica. Trophonia aspera. 
oo piota, n. sp.| Tecturella flaccida. 
Proce is, new sp. | Sternaspis fossor. 
Autotyeae co! ides granulatus. 
Autolytus, sp. elepus cincinnatus. 
Nothria conchylega, Scione lobata. 

mp. cirrata. 

Turbellaria. 
Cosmocephala Stimpsoni V.|Nemertes affinis. 

MOLLUSCA. 

Gastropods. 
Bela harpularia, Natica clausa. 

B. decussata, Lunatia heros. 

Admete viridula. Pelle SEES 
Trophon clathratus Velutina zonata. 
Buccinum unda V. haliotoidea. 
Neptunea ecemcostata. amellaria perspicua. 

N. curta (Jeffrey's sp.), V. |Menestho albula. 
Neptunella py: V. — |Scalaria Groenlandica. 
Tritia tri ta. i rga + ob: Tra 

Astyris zonalis V. (dissimi-|M. Groenlandica. 
lis St.) M. ci 

Trichotropis borealis. 

Lamellibranchs. 
cava arcti C. Novangliz. 

Mya arenaria (young). rte undata, 
Gyprina Islandica, Crenella glandula. 
ardium pinnulatum. Mytilus edulis. 

bo iola modioh 

Aseidians. 
Boltenia Bolteni. helyosoma geometri- 
ynthis pyriformis. eum St. 
o. en tong a pannosa. 

Paramphithoé? cataphrac- 
us. 

ie rubricornis. 

rie bd 
Caprella, s 
Idotea piioespiionsls 

Harger. 
Balanus porcatus. 
B. crenatus. 

| Polycirrus, phosporescent sp . 

Myxico. cola Steenstrupii. 

ceementa- 

|Leptoplana ellipsoides. 

“mip a 

Oyliehe 
Dendroaots arborescens 

8p 
Onehidoris spall 
Doto co 
Tonice. 
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Brachiopods. 
Terebratulina septentrionalis. 

Dryo0Zo0d. 

TIdmonea pruinosa. Caberea Ellisii. 
Crisi: gula Murrayana. Lep P 
Tubulipora crates. B. fastigiata. epralia, several sp 
Lett Cellularia ternata. Di : 
Discoporella Verrucos: Gemellaria loricata. Cellepora scabra. 
ep be nidium (red mt on|Membranipora pilosa. C. ramulosa. 

ells). 
RADIATA. 

Echinoderms. 
ere geen ggten Vosconeer g Dré- Solaster endeca (smal)). 
P. ca Pteraster militaris (small). 
Topbae iris Fabricii. ig itiadts Ophiopholis aculeata. 
Psolus plantapus (young). ra Titra (St - Ophioglypha robusta. 
Thyonidium, sp. rella sanguinolenta. |Amphipholis elegans. 

Hydroids. 
Obelia geniculata. Halecium coinage Sertularella polyzonias. 
O. longissima. Lafoéa frutic 8. tricuspidata. 
Campanularia flexuosa. L. dumosa. Hydrallmania fal 
C. volubilis. ntennularia antennina. |Thamnocnida Hacer 
C. verticillata. Sertularia argentea. Eudendrium tenue. 
C. angulata S. cupressina. EK. ramosum. 
Clytia J ohnstoni. S. latiuse Hydractinia polyclina. 
Calycella syringa. Diphasia fallax 

Polyps. 
Metridium marginatum. __|{Urticina crassicornis. |Aleyonium carneum. 

Sponges. 
Grantia ciliata. Halichondria, sp. Isodictya, 
Polymastia robusta? Bow-|H. pannosa. : pee » (Baper sp.). 

Reniera, several sp. formis. 
Suberite sp. Phin e cain 

Tethya his aeotes cewerky Cliona, sp. 

Besides the species enumerated above, there were many 
others, that have not yet been identified. "Many that aceneee 
less frequently on the hard bottoms soa on sandy or muddy 
ones, es also been omitted from the 

w genuine sandy bottoms were ar with, and these 

in the dredge, and there was, necessarily, a corresponding mix- 
ture of the animals inhabiting these different ings 
Most of the species found on nh bottoms are sere in the 
preceding list. A number of species occurred, however, on 
sandy bottoms more frequently, fe in greater abundance than 
elsewhere. Among these were the follo owing: 

Crangon vulgaris, Unciola irrorata, Anonyx, sp., Hpelys mon- 
tosus eee arger, Prazilla, sp., Clym-nella torquata ta V., Oisiensdles gran- 
ulatus, Tetrastemma, s sp., Ophionemertes agilis v., new gen. and 
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sp.,* Lunatia her - Menestho albula, Utriculus pertenuis, Lyonsia 
hyalina, L. arena 
ica, 2 oh tat eee 

a, Astar . castanea, ‘A. quadrans, Cyprina Lsland- 

Muddy bottoms at vi various grades, and at all depths to 30 
fathoms, were frequent in Casco Bay, especially in the sheltered 
coves and channels among the islands, an in the several 
branches or fiords into which the northeastern portion of the 
bay is divided. Among the species dredged on muddy bot- 
toms were the following: 

Pycnogonids. 
Nymphon, sp. |Pallene, sp. |Phoxichilidium femoratum. 

Crustacea. 
Hyas coar Americanus Smith. ;Phoxus Kroyeri. 
Eupagurus Kroyeri M osha Smith. Corophium cylindricum 
E. pubesce: — scalps ontoporeia, sp 

. Bernhardus D-. quadris rispin pean i sp. 

ngon vulga Eudorella a hispida Ampelisea, with red spots. 
Pandalus annulicornis Unciola Anonyx, sp. 

ppol i Cerapus ites Orchomene, sp. 
H. pusiola Ptilocheirus pingui Idotea phosphorea Harger. 
H. Fabricii Byblis Gaimardii. \Epelys montosus Harger. 

Annelids 

Rhynchobolus albus. Cistenides granulatus. 
Harmothoé imbricata Polydora, sp., in shells. (C. Gouldii V. 
Pholoé minu Scolecolepis, sp. Ampharete gracil 
Nephthy: 8, Sp thostoma acutum V. Amphicteis | Gunneri 
N. ingens St. 7 —— = Vv. cristat 
Phyllodoce catenula V {Am e fimbriata V. Amphitet ‘ride ¥. 
Phyllodoce, g Op aie s A. 
vulalia Pistacia V. Sternaspis fossor. Pajeeek sp. 
teone pusi Nicomache, sp. Chone, sp. 
Nereis pelagica icomache lumbricalis. | |Euchone elegans 
Ninoé nigripes V. lane Sarsii. iC heetoderma nitidulum. 
Ea nconersi, slender sp.'Praxilla, sp. bee ma cementa- 
a. fragilis. Amm mochares, sp 
Goniada maculata. Arenia, sp. 

eas: ae 
eae R ennge sp. |Tetrast Meckelia lurida V. 

C. Stimpso ee vittata Vy av. noe sp.+  |Leptoplana ellipsoides. 
Seances agilis V. 
* Ophionemertes agilis V.' 

ied to Tetr a. slender, slightly de remued;' wi sides well 
Tounded, thickest in the middie ta 9 alk il ually ms the sender, copes poste- 
rior end; head what separate from and wider than the anterior part of the 
body, changeable in form, often ov: nes sub-trian io re y longer 
— oe narro anteriorly, —— or slightly emarginate, with a os 

Eyes numerous, forming a long, crowded lateral row or group ip along 
eo of the head; the rows are sim file and con converge capa ra (ices poserioy th they 
become broad and double. Back of the eyes there is a curved transv 

furrow, crossing the back of ead. No le fossw observed. cole : 
ochre-yellow ; the intestine slightly reddish; the internal lateral organs 
yellow, gi reticulated appearance to the sides. Length 25™™ to ay 
L'5mm'to 2mm in diamets Casco Bay, 20 to 65 fathoms; Bay of Fundy, 40 to 90 fathoms. — 

vittata V. 
Body short and stout; obtuse at both ends, well rounded, little depressed ; head 
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a 
Bela cer aia L. immaculata. Turritella erosa. 
B. acest Velutina haliotoidea dangexite obscura. 
B. sean Lipa aga M. r 
Buccinum par wal (young).| Rissoa so nig pertenuis. 
Neptunella pygmza. R. exarata. Cylichna alba. 
Tritia trivittata. R. (?) eburnea. Philine pine at 
Lunatia heros, var. Scalaria Groenlandica. Entalis striolata. 

Lamellibranchs, 
Zirphza crispata (in wood). Serripes Groenlandicus. 2 oe 
Mya eaigtee hoy g). Lucina fil 
Saxicava Cryptodon Gouldii Nos 
Lyonsi alten Solenomya velum. N. deiphinodonta 
Thracia Conradi. Cyclocardia borealis. N. p 
T. myopsis C. Novangliz. Crenella wants. 
Eusatella Mabie: Astarte lens. ecussa 
He og ever A. undata. Modiolaria nigra. 
Callis Leda tenuisulcata. ret a vigata). 
Cyprina ‘Teipicn, oldia sapotilla Mw aa 
Cardium — Y. myalis. Mytilus eral 
C. Islandicu: Y. limatula. Pecten tenuicostatus 

Ascidians, 
Molgula pannosa. | Eugyra pilularis. 

Echinoderms, 
Ophioglypha Sarsii. Ppliophols aculeata. Asterias vulgaris. 

Ctenodiscus crispatus. O. robusta. 

Hydroids. 
Corymorpha pendula. —— argentea (on (Sertularellatricuspidata (on 
Hydractinia polyclina shells). | shells 

Polyps. 
—— marginatum (on ogra farinacea V. eee borealis V. 

lls). E. sipunculoides. 

not separate from body, obtusely rounded. Eyes four, small — not very distinct, 
e two pairs widely separate, the anterior ones near the anterior end, and nearer 

together than the others. A well-marked transverse Pros or fold is situated 
between the two pairs of eyes, and extends around to the ventral side ; proboscis- 
orifice Sea Color of body dark o! olive-green, greenish brown, or greenish 

gree marked wi 
i ‘cgtbadinal white stripes or vitte, which radiate from the terminal orifice, 

xtend é 

dorsal; two ventral; and one lateral paar peg ae; aless distinct median ventral 
one is sometimes visible. Length, 2 mm; diameter, 4™m to 7mm, 

ee SAY. 
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ArT. X.—Note on Fossil Woods from British Columbia, collected 
by Mr. Richardson ; by Principal Dawson, LL.D., F.R.S.* 

IN my note of last year on the plants collected by Mr. 
Richardson in 1872, I referred to specimens of fossil coniferous 
wood from the coal-field of Nanaimo, Vancouver Island. . 
Richardson’s collections of 1878 include a much larger number 
of specimens of fossil wood from the Queen Charlotte Islands, 
Norris Island and Hornby Island, all of them apparently from 
Mesozoic rocks, and many of them associated with characteris- 
tic marine shells.of Cretaceous or Jurassic genera. They are 
principally drift trunks, though probably from not very distant 
and, and some of the specimens have been bored by Teredine 
mollusks. 

Mr. Weston, the lapidary of the Survey, has prepared up- 
wards of a hundred excellent slices of these fossils, all of which 
I rely carefully examined, with the following general re- 
sults :— 

L Conirgerovus Woops, —These are by much the most abund- 
ant in the collection, ranging in age from the probably Lower 
Cretaceous or Jurassic beds of Queen Charlotte Island to the 
probably Middle and Upper Cretaceous of Vancouver Island 
and Hornby Island. They may all be referred to the genera 
Cupressoxylon and Taxoxylon, or in other words are allied to the 
modern Cypresses and Yews, trees which range with very little 
modification of type from the Mesozoic to the modern peri 

ipressoxylon.—This genus is characterized by distinct con- 

centric rings of growth, round discs or bordered pores on the 
walls of the fibers in one or two series, resin cells (which are, 

however, often very obscure in the fossil specimens), and simple 
medullary ra 

_ One of the most common woods of this type in the collec- 
tions from the Queen Charlotte Islands, Vancouver Island and 

ornby Island, is of the same character with the wood of the 

modern Sequoia gigantea of California, and probably belonged 
to an allied tree. 

Another from Vancouver Island, with two rows of pores on 

each fiber, is scarcely distinguishable from specimens of the 

ordinary California Redwood, in the collection of Prof. Gray, 
te Cambridge, who has kindly given me specimens for com- 

son. 
Another species, differing from the above in its very short 

medullary rays, and having one row of ng on the walls 
the fibers, occurs at Queen Charlotte and Vancouver Islands. 

* From proof received in advance of the publication of the article in the Report Canes 
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Two others, with well developed resin cells, “— one row of 
pores on the fibers, are found at Vancouver Island a 

I do not think it necessary to attach specific names -. these 
trees, at least until I can compare them with more complete series 

rom the west coast. It is sufficient to know that 
they indicate several species of Cypress-like trees not very dis- 
similar from those at present existing in the region. 

xoxylon.—This genus is characterized by consecutive lines 
of growth, by wood-cells with spiral fibers, in addition to the 
bordered pores, and by simple medullary rays. 

There appear to be in the collection three species of this genus, 
two from Vancouver Island and one from the Queen Charlotte 
Islands. They have the eS of modern taxine woods 
modified a little petal by the ates maceration in water which 
they have sustamed any of the modern taxine trees are 
remarkable for the ecceon of cheir bes arising apparently 
from a less firm lateral adhesion than usual of the woo y fibers 
to each other, and, also, perhaps, from the pecularities of their 
ligneous lining. This laxity of the tissue becomes exaggerated 
in the water-soaked fossil specimens, so that in cross section the 
wood-cells appear as if round within, and separated by inter- 
cellular spaces, the appearances recalling those in the Devonian 
Prototaxites, which, Ee presents them in a still more ex- 
aggerated form. The stu y of these more modern taxine trees 
has served to confirm my belief in the interpretation I have 
given of the Devonian prototype of Taminee. 

ANGIOSPERMOUs ExoGgeNns.—W od of this class is not 
so abundant in the collection as coniferous wood ; but it is of 
much interest as exhibiting the existence in the Cretaceous 
period of the same modifications of wood which exist at present, 
and as corresponding with the leaves of exogenous trees found 
in - coal formation of Nanaimo. 

ercus.—T wo species of oak occur in the collection. One 
is at the Upper Cretaceous shale of Hornby Island. The 
other is from the Cretaceous coal-field of Vancouver Island, at 
Trent River below the Falls, or according to Mr. Richardson's s 
sections, about 3,000 feet lower than the Hornby Island beds. 

cus, No. 1, Hornby Island.—This has very large medul- 
lary rays wot many series of cells, the ducts small, eatery 
scattered and ee Of the species with which I have means 
of comparison, ost nearly resembles Q. lex of the south of 
rep but 5 fname medullary ra s. The specimen is a 

nent of a decorticated stem about six inches in diameter, 
and to the naked eye has much the appearance of a blackened — 
fragment ses en wood of Q. suber. 

o. 2, Vancouver Island.—The medullary rays are 
narrower eye in the — and moredense. The ducts aremore | 

7 
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(1) Fruit—Broadly ovate or nearly oval. Surface smooth, 
doused longitudinal bands. Apex round 

‘argest specimen, 5:25 centim. Largest transverse diameter, 

45 centim. Length of a smaller specimen, 4 centim. Largest 
traverse diameter, 4:25 centim. This smaller specimen has 
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which was large, has entirely disappeared, its place being 
occupied by structureless calcite. 

(2) Petiole.—This is a slightly flattened cylinder, two centi- 
meters in diameter. Externally it has a ae bark of small 
elongated cells, arranged in little groups in a radial manner. 
Within this is a continuous tissue of hexagonal adhere interspersed 
with what seem to be gum or proper juice-cells, darker in color, 
and each enclosed in a sheath of smaller cells. This cellular 
substance is traversed by about 45 bundles of fibers, presenting 
in the cross section a somewhat Hippocrepian arrangemen 
Thirty of these bundles, in the cross section, form a circle a 
little within the bark—the larger bundles being at the lower 
side. At the upper side is one bundle larger than those in its 
vicinity and of a round form, and from either side of this the 
remaining bundles form a deep loo op extending considerably 
beyond the center of the petiole. Hach bundle consists of fine 
fibers radially arranged and coarser outside, and with these are 
from one to five lacunze, which in the longitudinal section seem 
to be oval intercellular spaces. The fibers show in places a 
delicate transverse or pseudo scalariform marking similar to 

cads. 
(3) Leaves. fas have the structure well preserved, though 

in a fragmentary condition. The fragments are pease -sided, 
about half an inch wide, thick, and ‘traversed by strongly de- 
veloped parallel fibrous bundles, imbedded in detente cellular 
tissue. Hach bundle is enclosed in a sheath of dense cells, and 
some of the fibers show the barred structure already mentioned. 
Between the principal bundles are secondary nerves, each con- 
sisting of a single, perhaps san Sipe vessel. The epidermis 
is composed of dense irregular cells. The structures are similar 
on the whole to those in the pamela of the leaf of Dioon, 
though they also remind an observer of the leaves of Yucca 

riosa. 
4 On the supposition that the above described organs belong to 
one and the same plant, it had no doubt a thick though perhaps 
short stem, large compound leaves, having their divisions thick 
and rigid, with _parallel veins, fruits or large naked seeds, sup- 

and, perhaps, nothing of this kind — ae Heeeiagel SN to 
the fossil than the modern Dioon edule of Mexico, of which 
this may be regarded as a beading predecessor. It may, I 
ae i Baw civil by a in the gees Dioonites, created 

ar teri eous leaves e Mesozoic of 
ao yes wie if described by itself, ool go into the 
genus i 



Chemistry and Physics. 51 

The specimens are from the Lower Cretaceous or Jurassic of 
Skidegate Channel, Queen Charlotte Islands. 

Finices.—Pecopteris.—The shales of Hornby Island, along 
with many obscure vegetable fragments, contain pinne o 
fern approaching in outline to Pecopteris Phillipsii of the Eng- 
lish Oolite, though of much smaller size. As its venation is 
not preserved, I think it best not to give it a name. 
The fossils from the Queen Charlotte Islands, consisting en- 

tirely of Pines and Cycads, while decidedly Mesozoic, would 
Indicate a somewhat older stage than the others, say the Juras- 
sic or Lower Cretaceous. 
_ The fossils from the coal-field of Vancouver Island, embrac- 
ing, in addition to coniferous trees, both wood and leaves of 
several species of Angiospermous Exogens, coincide with those 
of the Cretaceous of other parts of America, for example, of 
Nebraska. 

The fossils from Hornby Island, in shales believed to overlie 
those of Vancouver Island, are also Cretaceous; and there is 
nothiag to preclude their belonging to the upper part of that 
system, 

SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHysICcs. 

the zine can be broucht to the boiling point. The bottle is first 
deoxidized interiorly tr a current of dry hydrogen at a red heat ; 



52 Scientific Intelligence. 

fact that it cannot exceed 45 makes it certain that the molecule 
of potassium in vapor consists of two atoms.— Proc. ps y- in 
Xxi, 143, for 1873. 

2. On the Ei ‘ydrocarbons produced by the solution of, easton 
in vids — n the November number of this Journal, Mr. F. H. 
Williams communicated some results of his examination of the 
S cisaxbons evolved on treating cast-iron with acids. We have 
received a letter recently from Mr. . Hann, now ‘of Wyandotte, 
Michigan, ealling attention to the fact that he made a similar in- 
A cans eee in 1864, the results of which were published in Liebig’s 
Annalen. e portions of the evolved gases which were absorb- 
able by fuming sulphuric acid or bromine—amounting in the case 
of white iron to 1°26—1°6, and in the case of gray iron to 0°36—0°28 
per cent by ee sented of ethylene, ae , butylene, 
amylene and caproylene, as was proved by the b oiling points, the 
composition and the other properties of their bromides. Acety- 
lene was not detect — The gases not thus absorbable, which were 

between 110° and 290°. There separated out also, from the ferrous 
sulphate solution, on treatment with water, a disagreeably smell- 
ing oil, which, by access of air or by treatment with chlorine wa- 

ecame: br own and resinous. e dry residue of the iron, in- 

A sulphur product was also observed. It is a noteworthy fac 
t in Mr. My illian 

grt —Ann. Che em, Pharm., exxix, 57, 1864. 
On the Optical properties of Cenc som differen ent sources. 

acted psTONE has submitted to examination eight specimens of 
cymene ° obtained by Wright from widely different sources. The 
following are the results obtained : 
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| Jet index. 
No.) Source of Cymene. Temp. | Sp. gr. A) Dy 

| 

1 |Cumin 16° |0°8569/1°4819}1 49011 5173 
2 Preexisting i in ins rs Suse 6° |0°8555/1°4775'1°4851)1°5111 1 
3 | e,.---|16° |0°8630)1°4799/1-4876/1°5145 
4) From hesperidene ‘dibromide) I, 13° |0°8605/1°4835|1-4916/1°5196 

IL 15 5 es : 5° |0°8638)1:4834)1 *4909'1 5187 
6 es camphor, by Eig 8) Ppalseies 16° 0°8621 1 4852/1 1:4935)1 5218 

si teed myristicol, by ae ~--|14°5° |0°8424/1°4706 1:-4776/1°5021 
Bie PUL .255 2: 13° l0- 8620 1 4815/1 -4888/1°5172} 

From these experimental data, the following values ma 
ew the specific refractive energy and refra actonegelrsas 
being deduced for the e A, and the specific dinperdon n being the 
difference between the Samer yp refractive energies for A and i 

Nuieber.:. PPesee eke" Dapeein  beaummaree al * 
1 5623 0-0414 75°3 
2 0°5581 0-0393 14:7 
3 *B561 00401 74:5 
4 0°5619 070419 75:3 
5 075596 00409 75-0 
6 0°5628 070424 15-4 
A 0.5586 0-0374 74°8 
8 075596 0°0404 75-0 

These results Gladstone regards as practically ea and as 
giving the mean optical data for cymene, as follows :— 

Specific refractive energy,..-. ..-.------------ 0°5599 
Specie dispersion. .4....... 4. .1- 005 6 see ce 0°0405 
Refraction-equivalent, PS OTE a eR ye 75°0 

In 1870, Gladstone —— attention to the fact that those aromatic 
hyd rocarbons and their derivatives which had been optically 
examined gave paces cat higher by six or eight than 
the f Bard ab number. Since all these bodies have a high dis- 
pe 

hot belonging in this group; and if so ssi acy will it retard 
light similai ly ? e prod tion of cym camphor, from 

hesperidene and from myristicol by ht, answers the 

4 polarized ray; but the author thinks this of slight moment, 
believing this property to be dependent not upon composition, 
ut upon peculiar internal structure. Refractive pest ena, 
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of the carbon atoms are combined with less than two hydrogen 
atoms or their equivalent.—J. Chem. Soe., I, xi, 970, Oct, El 

n the Constitution of the Allyl compounds.—The generally 
riniiees formula for allyl aleohol is CH,=;=CH---CH,OH ; and 
hence many chemists assign to crotonic acid derived from it, the 

1 similar formula 

CH,=:-CH-.-CH,---COOH. 

But from other and independent evideiice, Kekulé has assigned 
to erotonic acid the formula 

CH, —-—CH-=:-CH-—.—COOH. 

If this — formula be the correct one, then i in the conversion of 

duce oxalic acid. If, however, this teauiataie CH g==CH-.-- H.R, 
no ace — acid will be produced, but panties (or scbecie} a 
oxalic acids, and from the cyanide, malonic acid or its decomposi- 
tion products. On oxidizing allyl alcohol with chromic acid, car- 
bonic gas is evolved, and formic acid, but no acetic, is produced. 

possess the same ‘structure, corresponding BS the second of the 

G. F. B. 
2 Brazilin and Resorcin.—Emux Korr has subjected 

horasitin toa a Dem investigation. The material was obtained from 
the dark wnish-red crusts which are formed in considerable 
quantity in rs preparation of Brazil-wood extract, and which con- 
sist of brazilin and a Salciam teen lake. These crusts are 
rubbed up with water containing 5 per cent prea ere 

_ the residue washed, and then boiled with water containing 1 
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fluorescence. Kopp assigns to brazilin the formula C,,H,,0, ; 
and supposes the following relation to exist between brazilin, 
hematoxylin and resorein :— 

IT Be 

Vapaggoe F FsO = Ciste O eta 
— Ber. Berl. Chem. Ges., vi, 446, April, 1873. G. F. B. 

8. On the synthesis of an Isomer of Urie acid.—Muver has 
re-Investigated the constitution of uric acid. The four most prob- 
able formulas for this constitution are the following :-— 

A. Strecker’s. co”. 
\wH-.-00~.- 00 

NH-.-CO 

B, Erlenmeyer’s. éo CHN-=:=C s<NH 
1 ' 
NH-.-CO 
CO-.-NH-.-CN 

C. Kolbe’s. CH-.-HO 
(Oxymaloncyanamide). A 

CO-.-NH-.-CN 

,NH-.-CO,, 
D. Mulder’s coe >} CH-.-NH-.-ON 

(Dialurcyanamide). *< NH-.-CO- 
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The decomposition of uric acid into dialuric acid—which passes 
into alloxantin and alloxan by oxidation—by the action of nitric 
acid, makes formulas B and D the most probable. Indeed, if 
cyanamide is NH,--- Sereag al femme: is represented by D, as 
above; but if eyanamide be really carbodiimide, } =-O=:-N ; 
San the same substance has the constitution given in B. Mulder 

° 5 “a 5 , gives dialuramide and alloxan, he assumed that b 
the action of cyanamide, it would give dialureyanamide and 
alloxan, according to the saisieccadl equation : 

ines ne +C,H,N,O,. 

Starting — the well-known fact that alloxantin, by the action 
f am B 

Cyanamide was carefully proper by the action of ammonia 
gas sores an etherial solution of cyanogen bromide. Alona 

' was prepared by reducing alloxan with H,S. Two grams allox- 
antin were dissolved in as little water as possible and one gram 
Soapnar aie also dissolved in a minimum quantity of water, was 
added and the two oo together. Presently a heavy puly eru- 
lent precipitate formed, recalling uric acid, and weighin 

ffor i m 

the above reaction took place. Two grams of this powder were 
dissolved in potassium hydrate. On adding hydrochloric acid 
a gelatinous precipitate, resembling that of uric acid, w 
duced. But unlike this it did not become crystalline on adie 
an excess ee acid and warming. The potash solution gives a 

ck —_ with silver nitrate, like uric acid. Though also 
st ble in water, it possesses like uric acid a weak acid 

reaction. Mulder proposes pi eibeataays the name isouric acid 
for the new substance, and suggests that in true uric acid the 
hydrogen atom now in the lateral chain may be united to CH, thus: 

oe NH 00---Cl 

“. NH~.-CO-.-NCGN 
—Ber. Beri. Chem. Ges. » Vi, 1233, Nov., pe G. F. B 

ermic p 
oad Charcoal. Liquefaction of the condensed gases ; ie M. 
Metsens.—Absorption of chlorine by wood-charcoal may ¢ 
pan it es peeees a a weight of chlorine = to that of the char- 
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influence of the pressure developed, this gas liquefies in the cooled 
short branch. 

have in this way obtained several cubic centimeters of pure 
liquid chlorine. On taking the tube out of the bath, the liquid 

rin 

S above 100° C.:—chlorine, ammonia, sulphurous, hydrosulphurie 
and hydrobromic acids, chloride of ethyle and cyanogen. The 

each o e gases can be demonstrated in lec- 
tures when explaining the history of those bodies. 

Reflecting on the feeble thermic effects ascertained by Pouillet 
when pulverulent mineral matters are soaked with water, oil, alco- 
ay or acetic ether, and on the somewhat greater effects exhibited 

With charcoal well freed from gas, heated and cooled in vacuo, 
the heating due to the imbibition of bromine would doubtless be 

‘The volatile liquids condensed in the pores of the charcoal (bro- 
mine, cyanhydrie acid, sulphide of carbon, ordinary ethe and alcohol) are’ not expelled, or only partially, by a temperature of 100° C, at the ordinary pressure. 1 made the experiment with a Faraday tube, operating as described for the liquefaction of the 
a A tube filled with charcoal saturated with alcohol does 
not permit any to distil at 100°. 

[The tubes were exhibited to the Academy; and with them the me ae experiments (the liquefaction of chlorine, cyanogen, 7 ave been repeated in berg 

. jences, Oct. 6, 1873. Phil. Mag., IV, lvi, 410. 

8. Rapidity of Detonation.--Prof. Apet and Mr. E. O. Brown 

es during the past ten years conducted a series: of experiments 

gun-cott v us é 
have still to learn of the rties of this material. Its energy 

of explosion varies with aly oa in which it is inflamed ; thus, if 
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gently ignited hy a spark, the cotton, in the form of yarn, smoulders 
lowly away; when set on fire by a flame, it burns up rapidly ; if 

in the form of a charge it is ignited in a mine or fire-arm, it ex- 

plodes like gunpowder similarly placed, while, lastly, . fired — 
great violence with a few grains of fulm inate of mercur y, it 1 
detonated with as much force and with the same terrible effect as 
its instigator 

More recently, our investigators have succeeded in exploding 
gun-cotton to the best advantage, when damp; and in this state 
the explosion is every bit as violent as when the — is dry. 
This discovery is of the utmost importance, as when very wet, gun- 
cotton is not only non-explosive, but positively wine 
In fact it would be as serviceable as a wet towel in extinguishing a 
fire. When Laan sk in contact, however, with a cake of dry gun- 

will explode sep _— as much energy as when confined ina 
water-tight stee 

If a line of ne cakes, placed so as to touch each other, 
are detonated at one end, the explosion will travel with a velocity 
exceeding anything we are cognizant of, with the exception of light 
and electricity. In one experiment, forty-two feet of the material 
was fired, and the velocity measured for every six feet by a Noble’s 
chronoseope. In this case the results were most uniform, for the 
velocity only varied from nineteen to twenty pee "feet per 
second.— Nature, p. 534, ee 1873. B.C. Pi 

9. Heat generated by the pl heh of hydrogen by platinum 
—: Favre claims that the dene set free ae gag 
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that is, forming layers less and less dense, starting from the sur- 
face of the metal. Consider now what takes place when sulphuric 

nary hydrogen in the liquid condition. The amount of heat dis- 
engaged by this change is so great that the calorimeter shows 
about 4,600 units, notwithstanding the absorption of heat due to 
the passage of the hydrogen so formed from the liquid to the gas- 
eous state. 

ed. 3d. Passage of the vapor of water to its liquid condition.— 
Comptes Rendus, 656, Sept. 22d, 1873. o. P, 

0. A new Thermo-Electric Buttery—M. CiraMon 
structed a new form of thermo-electric battery, which gives a near} 

age of the electric current finally decomposes 

the galena ; hence a change takes place in the structure of the bars, 
their interior resistance increases, and the electro-motive force 

decomp: in streaks, and con- sarap t : i tak lace in the Sequen y after some time unequal ee ase In 

tteries these difficulties are completely ¢ eer new 

chemical and molecular condition of the bars remaining absolutely 

* 



* 
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the same. They have been tested for ten months by Mr. Michel, 
at the physical laboratory of the Sorbonne, and as a result it is 
found that their electro-motive force and resistance do not undergo 
the — change, as long as they are heated to a constant tem- 
era 

Z When heated by a gas burner, they form a very convenient 
source of electricity for the laboratory, only requiring a match to 
ut them in action, while, when constructed on a larger scale and 

heated by a coal-burning furnace, they form an excellent source 
of a powerful and constant current of —— for papas or 
other purposes.— Les Mondes, 231, Oct. 9th, 1 

IL GroLtocy AND NaTuRAL History. 

. Decomposition of Crystalline Rocks ; by T. Srerry Hunt.— 
Dr. T, Sterry Hunt gave some account of the crystalline rocks of 
the Blue Ridge and their decomposed condition, as seen by hi him 
at various points in the region to the southwest of Lynchburg, 

They are principally gneisses with hornblendic and mica- 
ceous schists like those of the Montalban or White Moqniae series, 
and are completely decomposed = - sa of fifty feet or more 
from the surface, being changed i unctuous reddish brick- 
clay, in the mids t of which the Saaebecided layers of quartz are 
seen retaining their + Sigg to — and showing the highly in- 
clined attitude of the strata. In the adit of a mine, where the 
rocks had been penetrated to a considerable distance, the coarsely 
feldspathic gneiss was found completely kaolinized, but free = 
the ferruginous coloring of the surface, while farther i in, after 
ing through a partially decomposed portion, the hard, ‘onchanged 
rocks were met wit similar decomposition of the gneissic and 
granitic rocks in Brazil, extending to a wigs of one hundred feet, 
has been well described by Hartt, and is known in many other 

subterranean drainage and prevent the accumulation of water in 
pools and lakes 
_ nature of these chemical changes of the gneissic and horn- 

blendic rocks was next considered. It consisted essentially in the 
seabuas, in the form of soluble basal f the alkalies, lime 

magnesia of the silicated minerals and the peace of the 
residues. The iron-oxide from these has also been in great part 
auctra out by subsequent processes, and was the source of the 
immense deposits of hydrous iron ores which are found at the foot 
= ce barrier range of the Blue Ridge throughout the Appalachian 

alley. 
The great antiquity of this chemical decomposition of the rocks 

was next alluded to. It was, in his opinion, effected at a time 
when a highly it aiiscaphets and a climate very different 

m our own prevailed. That this decomposition had extended 
to the crystalline rocks to t the northeastward he did hot doubt ; 
and he ascribed the absence of regi 

+ 
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and the hard, unchanged rocks beneath were exposed and gla- 
ciated; since which time the chemical decomposition of the sur- 
face has been insignificant. 

porting an abundant vegetation), but little subject to the degrad- 
mg influences of atmospheric waters.— Boston Sve. Nat. Hist., 
Oct., 1873 . 

published result, was inaugura in 1871, when a “ Mining, 
Metallurgical and Geological Bureau” for the State of Missouri 

and valuable account of the Pilot Knob and other iron regions 

of the State, and their products. It commences with a chapter 

ores and pig irons by A. A. Blair. seis follows a thorough dis- 

a of the distribution, modes of occurrence, and characters of 
€ iron ore-beds or deposits, by Dr. Schmidt. 
Prof. Pumpelly states in his report that the Archwan rocks of 
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Pilot Knob are “grey ‘on an immense scale,” and have the 
average strike N. 50° W. (true course), with the dip to the south- 
west. The rocks include granites and felsitic plete te and por- 

. The 

St. Louis, 662 feet above its “ee and 1,521 "above tide. It con- 
sists at top of a stratum of porphyr ~conglomerate 140 feet thick, 
the pebbles cemented by iron ore. The d below is 46 feet 
thick, and is divided by a layer of fees 10 rained to 3 feet thick; 
the ore-bed rests on clay-slate, below which there is a _ jaspery 
porphyry, and other porphyritic rocks. The ore is hematite. 
Many details of great interest are contained in the sovbionl ——— 
on the i Toestel of which Dr. Schmidt’s occupies 150 pages 

report on Lincoln County, “oe Prof. fcermd ; a re =o on the 
buildi 

e Coal-measures, by C. J. Norwoo 
According to Mr. Broadhead, the Coal-measures of the State 

cover an area of about 22,995 square miles, including 160 square 
miles in St. Louis County, 8 in St. Charles, and a few outliers in 
Lincoln and Warren, and the remainder in northwestern and 
western Missouri. The above area includes 8,406 square miles of 
Upper or Barren Coal-measures, about 2,000 of exposed Middle, 
and 12,420 of exposed Lower Coal-measures. The area over 
which there are coal beds 18 inches thick, within 200 feet of the sur- 
face, is et 7,000 square miles in extent. e maximum thick- 

e Coal-measures is 1 ,887 feet. Mr. Broadhead has illus- 
trated stp wicctinn’ reports by numerous — they also con- 
tain many analyses of the coals, by Mr. Chauvenet. 

The Atlas of the Report, in large folio, fiddacos a topographical 
map of the Pilot Knob region; another showing its geology; 
another erm H the magnetic character of the region ; a map 
aoe ng the distribution of the iron ores of the State; a oolog- 
cal map of lacs County; another of northern Missouri; besides 
various plates of geological sections. All are well engray ed, and 
met “porate and tastefully colored. The volume throughout is an 
excellent commencement of the series of reports which may be 
ant from the survey now in progress 

of. Pumpelly having resigned the charge of Ps Survey, Mr. 
C. Broadhead has been appointed State Geologi 

a “Return of Professor Marsh’s Expedition.— rof {Marsh and 
party returned to New Haven, November 7th, after an absence of 
five months in the Rocky Mountain region and on the Sie 

oast. The t expedition had the same object in 
those of previous years, viz: _a@ study of the vertebrate foasils of 
the west, those of d Tertiary formations. 
The first explorations this year were made in the Pliocene deposits 
near the Niobrara River. The party fitted out in June at Fort 
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McPherson, Nebraska, and, accompanied by an escort of two com- 
panies of U.S. cavalry, proceeded to the Niobrara, and worked in k ; 

8 
animals were discovered, and ample material secured for a in- 
vestigation of those previously known from that region, 
A . * second expedition was made in August from Fort Bridger, 

Wyoming, and large collections of Eocene fossil vertebrates were 

plete the study of those previously found. All of the collections 
secured are now in the Museum of Yale College. 

4. Contributions to American Botany; by Sereno Watson. 
I, Il and III, 1873.—Although these important papers have been 
somewhat freely distributed among botanists, yet it may be use- 
ful here to note their contents, and to state where copies may 
be obtained. These and almost all similar publications, separate 
issues of articles contributed to scientific journals and proceedings 
of societies, may be had ‘from, the Naturalists’ Agency, Salem, 

_ The great convenience of such a medium, and its impor- 
tance in saving time, trouble and expense, are beginning to be ap- 
preciated. 

t. Watson’s Contribution No. 1. consists of recent gleanings 
from a field from which he gathered the first harvest in his botani- 
eal exploration along the 40th parallel under Clarence King. 
aga demand for the fine quarto volume, in which the results of 
18 own botanical explorations through Nevada and Utah are 

contained, gives some idea of the value of the work. Two recent 

* 
n for study, the new species they contained are here published 

in brief di . . N oses, in the Ameri 

tahensis, an 
let of five or 

six pages, and, we are sorry . ly paged. The — 
editors of th j t ill hereafter keep the original — ors of the Naturalist, we trust, will es mg : ‘ie med 
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Contribution No. 2, although communicated to the American 
Academy of Art s and Sciences as early as May 13, is published 
only in Neiretatic: It fills the pages of the Proceedings of that 
Academy, vol. viii, from p. 517 to p.618. It comprises: 1. A revis- 
ton of the extratropical species of the genus Lupinus—a difficult 

type. As it would be simply impossible to clear up this genus 
without reference to the original types of the species published by 
Agardh 2 Lindley, it should be stated that the revision, in this 
regard, is based upon a collocation by Dr. Gray, at Kew, of his 
own specimens with those of Lindley’s (the basis of Agardh’s 
synopsis), and of Hooker’s herbarium. Although this is not the 
same as having all these materials in the hands of the final mono- 
grapher, yet there is good reason to expect that the sees species 
are generally well identified. Several new ones are added, an 
the whole is put in such order that we may hope the genus will 
no longer be the most oS one of its size in North erican 
phenogamous botany. 2. A revision of the So species 
of Potentilla, acleging Sibbaldia. Horkelia and ILvesia. 

the sections and species, serving as a key; then the fuller descrip- 
tions, with little or no synonymy; then, in small type, 

table of cross-references of synonyms to the species. It is pleas- 
ant to see such neat raat mtn work. 

Contribution ae o. 8, on Polygonum, section Avicularia, after 
some prefato tial disposes of fourteen North American 
species of this Biri ae group, we hope satisfactorily ; only one 
of them, P. Zorrey/, from California, absolutely new; and a new 
section Duravia, is made for Meisner’s P. Californiceum, which is 
separated from the Avicularia section “ by every character but 
habit.” This short pe was published by the American Natu- 
ralist, in the November ber. 
a Characters of Mol Ferns from Mexico; by Danret C. 
Ton.—Being two new Polypodia and an Aspleniu um, from a 

collection made at Chiapas, a southern province of Me exico, by 
Ghiesbreght, which Prof. Eaton has is Scent distributed, extracted 
from Proceedings of the American Ac see for May 13, 1873. 

The eighth volume of these Proceedings, under the same date, 

November 18, 1873. This contains, 1. Characters of ew Genera 
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Nevada in California, therefore appropriately dedicated to Prof. 
Wm. H. Brewer of Yale College, from whom we are expecting 
the Flora of California; and Ghiesbreghtia, a striking new Scroph- 
ulariaceous genus from Southern Mexico. s to new species, 
all one are from the Rocky Mountains, or farther west. The 
eastern one, of particular interest, is Pachystigma Canbyi, a second 
species of this formerly monotypic genus, discovered by Mr. Canby 
in the Virginian Alleghanies. Here is a western genus now aug- 
mented by an eastern species, evidently very local, and overlooked 
until Mr. Canby set eyes upon it. “ the balance,” a 
new Californian Direa is here published, D. occidentalis, which 

from him that Y. gloriosa has fruited in the Congressional Gar- 
where it has been examined and photo- 

Ridge, Virg ss, this autumn, found in flower 
a tall reed, from fifteen to eighteen feet high, which proves to be 

on nax, or at least is not to be distinguished from 1t as to 

Mediterranean region, and is not a plant which would be expec 

to endure, still less to be indigenous in our Alleghanian region. 
I have no idea that the imported plant would survive there. The 
fact of its survival, and the circumstances under which it oceurs, 
render it probable that it is no new comer. gl A. G. 

- Trichomanes radicans in Kentucky.—This discovery, which 

unexpectedly adds this fern to the botany of the northern United 
States and extends its range up to about lat. 38°, _be men- 

tioned more particularly in a later number of the Journal, a. 6. 

Ax. Jour. Sct.—Tump Serres, Vou. VII, No. 37.—JAn., 1874. 
5 
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8. Flora Australiensis; by GrorcE BENTHAM, ag Hog by 
Baron a yon Mérier. Vol. VI. Thymele 0 Dios- 
coridee. , pp. 475. 1873.—The fifth volume fies in 
1870. a ‘Ges Mr. Bentham has been able to bring out this 
new volume, besides re-elaborating the whole order Comp osite 
for the Genera Plantaru m, not to speak of other things. * That 
the work is not slighted may be inferred from a remark incident- 
ally made under the Orchidew—the largest order in this volume, 
and seabor ern tedious and difficult to study in dried specimens 
-—that, “In this case, as in the rest of the present work, I have 
made it a rule to work out the descriptions of genera as ’ well as 
species, in the first instance from the specimens themselves, wher- 
ever they admitted of examination, and afterward to check them 
by those of the great authorities on the order. 

The more noteworthy points which have attracted attention in 
turning over the pages are the following: Phaleria of Jack is an 
older name for Drymispermum of Remwardt. <A bet yr has 
been discovered in Australia; yet it poe: be a form of J. 
lamphora. Trema of Loureiro replaces Sponia, the fees a of 
the former tates ater only earlier Mat as definite as Commerson’s 
of the latter. The carpological — * Conifere are given 
with an alias, although the gymnospermous view is adopted, “as 
most conformable to the actual sigipearsnite, oe without, however, 
intending to decide the question, which is still she subject of keen 
controversy.” The Hemodoree are reduced to a tribe of Ae 

9. Flora Brasiliensis, = 62, issued in June last, of 180 pete 
and 50 plates, commer nove e Composite, and contains the tribe 

face ; by Mr. res of Kew. This tribe is largely repre- ‘ nig ye 

as belonging to Bra A. 
Musée an de Leide, par W. F. R. Surtnear. Vol. L 

livr. 1-3. 4to, The second titles are [dustration des Espéces et 
Formes du Genres @ Algues ; Gioiopeltes. 1871-2: with twenty- 
two plates. illustration des Algues du Japon, with four plates. 
—With this elegant “e the letter-press and illustrations in the 
best. style, Prof. Suringar "begins anew the botanical pabueen = 
of the researches idiot in the Royal Herbarium at Leyden, w 
had pee een aoe ted by the death of Professor —— The 

sent from this country, still remains unpublished. A, G. 
11. De Candolle’s Prodromus, pars decima septima, — 

Oct. 16, 1873, has come to hand. The contents are, in the firs 

ace, certain small outlying orders, or so ome of the ™m ee 

that have to do duty as orders, which 0 nm various accounts have 
been left = of the Prodromus as it went on, viz: Sarraceniacee, 

Phy w, Cardiopteridex, Salvadoracee, adeianesens Bati- 
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dacee (one Batis), Lennonacee (by Solms-Laubach), Podostemacece 
(by Weddell). Then Nepenthacee, by Dr. Hooker; Cytinacee, 
y the same; Balanophoracew, by Eichler; Ulmacee, n- 

chon; Moracee, by Bureau; and a synopsis of the genera of 
Artocarpee. For the complete elaboration of this last family the 
volume has been a good while kept back, and has at length been 
issued, and (sad to say) the work concluded, without it. It is to 
be hoped that whenever M. Bureau finishes his undertaking, the 
publishers of the Prodromus may print the Artocarpee uniformly 
with the rest, so that it may be appended. 

Then follow a few pages of Genera omissa, with brief references, 
indicating what: they are, or may be, so far as has been made 
out or conjectured; and finally, the wearied editor appends his 
Prodromi Historia, Numeri, Conclusio. Vt is a terse and highly 
interesting account of this work, which (including the two preced- 
in 
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upon the same subject, investigated with his impartial judgment, 
under the new light which was just dawning when that compre- 
hensive treatise was published. 

Si ese remarks were written we aie received an interest- 
hlet, separately issued from the Archives des Sciences 

of “the Bibliotheque Universelle for oveuilier entitled, Seats ° 

the time it must needs require, even with all the pstmt ono- 
graphers of the day enlisted in the service. The increased 1 diffi 
culties, or at least the augmented labor, of systematic y Botknield 
work, under the present demands of the science, are indicated. 
It appears that, afer in his father’s time one could elaborate at 

under the ibaa requirements, can seldom exceed three or four 
hundred species per annum, that is, about a species a mee Poy: 
sd gi that the case on the whole is not overstated. 

2. Description of anew Genus and Species of ih eaten Potyp; ; 
Rosert EK. C. Stearns. (From the Proceedings of t 

Academy of Sciences, Ehlers 18, 1873.)—At a mete of a Cal 
ifornia Academy of Scien neces, held on the third day of February, 
1873, a paper was read by me, entitled “‘ Remarks on a New Al- 
eyonoid Polyp, from Burrard’s Inlet ;” * in which I gave a resumé 
oe pce notices, ete., in this cou ry and in England, 

ing from the examination “by several naturalists of certain 
egwitch” like forms, which had been received by different parties 
from the Gulf of Georgia (more particularly from Burrard’s Inlet, 
in said gulf), several ion of said “switches” being in the 
Museum of the California Aca my: 

ese “switches,” or rods, were referred by Dr. Gray, of th 
British Museum, to his genus “ perineiras ei by Mr. Sclater’s 8 
correspondent stated to belon ng to f fish ;” but by the 
majority of scientific gentlemen who hag seen these “switches ” 
they were regarded as belonging to a species of Alcyonoid Aes 
I expressed the belief that they belonged to a species of 
be aria. 

At a meeting of the See eranante , held on the evening of 
August 4, 1873, Dr. James B ‘a specimen of the polyp 
of which these so-called Atm da te ae axes, which had been 
sent to him pte the Gulf of Georgia by his friend, C ne. 
This specimen was one of six or seven sent at the same time, all 
of which were in a tolerable state of ation, eg Te as 

* Vide Proisk Gal hoch Wubshieds sek @ Gas oy 4h. 
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polyps are somewhat decomposed, and some of the specimens are 
in some places lacerated. They all are, however, sufficiently per- 

on which this genus is based, is P. guadrangularis, of which a 
long and interesting description from Prof. Forbes is gi 
Johnston’s British Zodphytes (vol. i, pp. 164-166). In that spe- 
cies, however, the axis is “acutely quadrangular,” and the polyps 
are arranged in three longitudinal series, corresponding to three 
of the “angles of the stem.” eee 

In the specimen presented by Dr. Blake, the style of axis Is 
round and the polyps are arranged in two longitudinal unilateral 
Series, which conform to the convexity of the external fleshy coy- 
ermg. With these differences, I think I am justified in placing it 
in a new sub-genus, for which I propose the name of Verridlia, in 
ss of Prof. Verrill of Yale College. 

enu RI uvier. - 

P olypidom linear-elongate, round, oval or ovate in cross-section. 

xis round, slender, bony; polyps arranged in two unilateral 
longitudinal series, 

Verrillia Blakei Stearns, n. s. 

toward the tip, as well as decreasing in the opposite direction to 
where the polypiferous rows terminate or become obsolete. From 

axis, and the surface quite smooth ; said portion, as well as the 

base, is round (in cross section); the basal part is from one-ninth 
to one-eleventh of the entire length, and about one inch in diam- 
eter, with the surface longitudinally wrinkled or contracted, pre- 
Senting a ridged or fibrous appearance. 
_ Style or axis long, slender, white, hard, bony, somewhat pol- 
ished, about three-sixteenths of an inch in diameter in the thickest 
ee tapering gradually toward the tip, and attenuated, with sur- 
face somewhat roughened toward the basal extremity. Inclosed 
in the polyp-mass or polypidom, the axis is central from the base 
to where the polyp-rows begin, when it soon becomes marginal or 
lateral, forming a prominent rounded ee (free from polyps) on 
one side of the polypiterous portion of t whole. 
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From near the sides of the axial edge, the polyp-rows start, and 
run obliquely upward to the opposite side, where they nearly 
meet, presenting, when that side 1s observed from above, a concen- 
tric chevron or A-like arrangement, modified by the convexity of 
the polypidom. The more conspicuous polyp-rows show from nine 
to fourteen polyps, with occasional intermediate rows of three or 
more 

The sath of the most perfect of Dr. Blake’s specimens was 
siaty-six inches ; ; of which, commencing at the tip, a length of 
forty-eight and a quarter inches was occupied by the polyp-rows, 
which numbered two hundred and forty-five, or twice that a 
when a sides or arms of the chevron or A are considered. 
number of polyps in each row was, in this specimen, from eight “ 
eleve gh occasional intermediate shorter rows of from three to 
seven. Estimating ten to the row, this specimen exhibited about 
Jive thousand polyps, = of ud oe as well as the polyps in the 
other specimens, were filled with ova, of an orange color. In the 

row and the swell of the base or root, is eleven and one quarter 
inches ; thence to the termination of the base, six inches. 

e average dimensions of thirty-six of the axes in the Museum 
of the California Academy is five feet six and one-third inches in 
length, and the diameter. of the largest, nine thirty-seconds of an 
inch; diameter of smallest specimen, one-sixteenth of an inc 

r, Blake’s Specimens were preserved in a ietiare of glycerine 
and alcohol; and the more delicate tissue of the polyps appears to 
have been somewhat injured by the latter ingredient. 

Additional specimens of the above species, fro - the same local- 
ity, have been pice from J.S. Lawson, Esq., of the U. 8. Coast 
Survey, by George Davidson, Esq., President of the Ac ademy. 
These latter were put in glycerine only, and are in better condi- 
tion ere those received by Dr. Blake. 

e specimens received from Mr. Lawson, some individuals 
are Danae than either of Dr. Blake’s. In these the poly p-rows 

e farther apart, ad there are not so many polyps in the row; 

opposite the axial edge, the polyps being not nearly so many i 
the same length, or presenting (as do some ot Dr, Blake’s speci- 

rangularis from Bice pe: in Zaye species, the rows of polyps, it 
is stated, are ope a of “four, five or six polyps in a row,” one 

Note.—A recent examination of a sa erty me that this species is 
most nearly allied to the Halipteris ee and Dan., sp.) and 
probably oight to be referred to the same genus —A. VERRILL. 
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Ill. Astronomy. 

mm. 
1869, and originally consisted of Professors Santini, Cacciatore, 
A. de Gasparis, Donati and Schiaparelli. At their first meeting, 

eir numbers Father 
Blaserna, and at the same time elected the venerable Santini as 
their President, and Cacciatore as Vice-President. re 

The volume opens with a short letter addressed to the Minister 

which the minister entered into and seconded their plans 

and the results but partially satisfactory. We copy his summary 
in his own words : 
“As soon as nature resumed its course, I was able to satisfy 

myself that if the sky had not been largely propitious, it had yet 
conceded to us a certain interval, the fruits of which had been 

he present st 
“Father Secchi had undertaken the photography 

and the spectroscopic examination of the protuberances before the 

_ eclipse, with the view of comparing their appearance thus ob- 
ed with that presented during the eclipse. Their form and 

oe were obtained during the morning under a favorable sky. oe 
the be oe 
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one smi TS nea The spectrum of the acute cusps of the sun 
as also 

me Prof. ieee made se — ations of the corona, 
which revealed two bright lines, one r EK, the other probably 

totality was able to catch the lines in ‘the spectrum of one pro- 
tuberance which he had observed before the eclipse. He saw the 
hydrogen lines and D,, but none of the iron lines, 

“ Prof. Blaserna examined whether the corona contained po- 
larized light. Using a Savart pain applied to a telescope 
of moderate magnifying pow = he was able to examine careful y 
three points situated about 45° from each other (on the sun’s 
limb). The polarization was most pronounced, and very nearly 
the same as that of a portion of clear sky observed soon after, 
about 50° from the sun. At the distance of a diameter and a 
half from the moon every trace of polarization vanished, so that 
the influence of the air was — eliminated in the observed 
phenomenon 
“The plane of polarization was found at all points either radial 

or tangential to the sun’s limb [the observations not deciding 
with certamty which], It remains therefore established that the 
corona is —— and contains reflected light derived from the 
photosphe 

“The a mai astronomical part assigned to myself was executed 
to the best of my ability, so far as the variable condition of the 
sky permitted. I was - le ip act oe me with some precision 
the instants of first ¢ aka ginning of totality, and of 
its ending (the last roscoe otonda). besides making some other 
observations to be referred to hereafter, 
“The magnetic and meteorological observations which since 

my. Augu 
emg begged tration +e pict in the labors of the 

mmis 
The division at Terranova found themselves in circumstances 

very similar to those which prevailed at Augusta; here also the 
observers were annoyed by tempestuous winds and oppos 
clouds ; i. = 1 RET some good and not unimportant 
observ: obtained. rof. Lorenzoni detected in the 
prsaorsi “of a pecsabarnaie: besides the h drogen lines and D, a 
large number — bright lines (‘more than twenty’). In conjune- 

he tion with P: aechini, — excellent sketches of the 
tuberances as seen with the telescope, and carefully deeemaied 
the position of one green line er mee spectrum of the corona, 

“Prof. Nobile was able to observe the spectrum of the cusps 
waerins Se at least Jorty bright lines’). 

Legnazzi, rismg from a sick bed to fulfill his webs ob- 
served the contacts and the protuberances. The physical fea- 
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tures of the eclipse were studied by Sigs. A, Tacchini, Solito and 
Rizzo, the phenomena of the shadow by Capt. Serra. 

D 
De Lisa and Denza, Part Second contains the Terranova reports from Lorenzoni, Legnazzi, Nobile, A. Tacchini, P. Tacchini, Mul- 
ler and Serra * 

h 
he American and English observers, which are well known to 
our readers, 

the second bright line in the spectr the se — observation of Sig. Muller, as to a magn disturbance accom- 
agneti c 

r anying the progress of the shadow, failed of confirmation in the 
agian eclipse of 1871. 

the scale-reading, 
He writes, “As soon as the totality was ended, I re-compared =e Solar spectrum, and found that the position of the corona-line 

coincided exactly with that of line No, 21 of the spectrum of Van- 
der Willingen—1463 Kirchoff. e : : 
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“The same consequence also results sho the following readings 
made upon the scale, viz: D', 73°2; 73°6; corona line, 118°5; 

The force of this last sentence is not very evident, since, if we 
take Kirchoff’s numbers for the D’s and b’s [1002°8, 1006- 8, 1634: Ay 
1648°8 and 1654°7], we find, on performing the interpolation, that 
118°5 of Lorenzoni’s scale comes out correspondent with 1478°3 
Kirchoff, instead of 1463, Since the probable error of a reading 
is stated by Prof. Lorenzoni, in a note dated March, egy to be. 
four divisions of Kirchofi’s scale, ~ agreement with Young’s 
result would seem to sien as close as could be desired. We should 

have noticed this point so nai arly were it not evident, 
from the note referred +6: that the Italian observers, after having 
their attention specially called to the s subject, were still disposed 
to prefer their own result to that which is generally accepted. 

Ck 
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senolis information from Mi ¥ Bard. the agent of the California Pe- 

which ogee ne to a height of thirty feet. It was controlled 
with a “ goose neck” and utilized. One day while the agent was 
absent, the men pasate the well noticed fish in the waste water. 
On his return they called his attention to the fact, and on ex- 
amination the well was found to be filled with young trout, thou- 
sands of them being thrown out at every jet. Thes trout were 
all the same size (about two —— long), and ecient re 
The first examination made s to see whether they eyes. 
These were found arfeet Hows ere is no stream ‘ere than 
the Santa Clara River, wi ie bongs distant. Could these fish then 
have come from its head-w y some subterranean outlet? 
There are no trout in the sawer poktiGes of the stream. e tem- 
perature of the water is the same as that of the wells in this pete 
viz: 64° Fahr., too warm of course for tront to live long in i 

2. La Nuturaleza , Periodico cientifico de la Sociedad Mastoann 
de Historia Natural, i in monthly numbers of 24 to 32 PP-, large 8v0. 
Mexico.—This pu ublication of the Mexican Society of Natural 

of the Soci 
the papers read before the Society, treating of all Sepaseoes of 
science. Among these are = ee xican In and Verte- 
brates, by D. E. (one on w species of ‘Axolotl) ; ; on 
Insects, by D. J. Blasquez; on Matias Helminthology, by D. 
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Pefiafiel; the geographical distribution of birds, by D. F. Sumi- 
chrast; on Mexican Mammifers, by D. M. M. Villada; on Cac- 

J Tel ; y D. V. Cervantes; 
habits of Quiscalus macrourus, by D. M. Barcena, and among the 
others the following: 

On a new Mexican mineral, by Don Pedro L Monroy (i, p. 
76). The mineral contains chiefly bismuth and tellurium, with per- 
haps a little sulphur, arsenic and'silver. G.=8-23; H.=3-75-4, on 
the scale of Breithaupt; luster metallic; color between steel gray 
and the white of antimony, but tarnishes to bronze and iron black ; 
owder grayish-black; somewhat ductile. e specimen was 

labeled from the mine of Coneto, near Durango. 
On some combustible minerals of Mexico, by Don P. L, Mon- 

roy (1, p. 87). The paper contains analyses of coals and lignite, 
from La Villa de Panuco, Vera Cruz; between Xilitla and Jac- 
ala; Xilitla; Pez de J alapa; Yahualica, State of Hidalgo; Chil- 
pangingo, State of Guerrero; Paso del Norte, Chihuahua; Zacu- 
altipan, Hidalgo; Texmelucan, Puebla. 
pote of Popocatepet] in 1865, by A. Dolfus, E. de Montser- 

tex, by D. J. M. Velasco; new grasses, by D 

heights measured are: the summit of Popocatepetl, 5,425 meters ; bottom of the crater. 5 119 meters; diameter of the crater at top, 
825°68 meters; height of Ixtaccihuatl, 5,207 meters. Eruptions 
have taken place from Popocatepetl in the years 1519, 1530, 1548, 
1571, 1592, 1642, 1664, 1802. 

€ technical art is rarely crowded into the same space as is to 
ound in the one hundred closely printed pages 0 

v ie, € copper process at Agordo; the mercury works at 
alalta; the lead works at Mechernich; the gold and silver works at Lend ; occupy 53 pages, rich in information and details 

e lead and silver works of the Hartz Mountains, Clausthal, 
Lautenthal, and the copper process at Altenau, complete this use- 



76 Miscellaneous Intelligence. 

have embodied in this volume the results of their own experience 
in the management of the classes in qualitative analysis in the 
University of Michiga 

casion for such confusion if the atomic notation was strictly ad- 
hered to. Following the systematic discussion of the metals, non- 

ids, are lists of solubilities of salts with reference to 

inces, boi way. These are substantially the 
ame ta ublished in successive editions 

n 1864-€ connection with Fresenius’ Manual 
of Qualitative Analysis, A list of chemical reagents closes the 
volume, which the authors hoy may aid “to prevent habits of 

hanical manipulation and of superficial observation ™ 
analysis.” ; os F 

5. Th te ly, @ Monthly Journal devoted to Meteor 
ology, Milit. hy and the Signal Service. Vol. 1, No November. 32 pp. 8vo., ($2 per year). hington, D. ©. 
(1721 G street).—This first number ofa new journal contains the 
following articles: The Florida Cyclone of October, by Lieut. T. Smith, U. S. A., with two maps; Synopsis of the Report of the 
hes Signal Officer; The sent Oceanic Cyclones, by Prof. tT. 

Ma 3 : 

ted by Lieut. T. Smith ; Description of a Self-recorder for Anemo- — _ Scope and Anemometer, by Li i wre Weather Review for October, with a map; Means of Barometer, at r, Humidity October. 
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8. Cave at Kutztown, Berks Co., Pa.—About four miles from 
Kutztown, Penns Ivania, a cave has been recently discovered which 
affords handaiis stalactites, equal, ripe be to a letter from H. 
W. Hollenbush, to those of "Mammoth Cav 

durora A ustralis.—The Aurora saciid was very bright 
at Motbadints in Victoria, March 9th.— Monthly Record of the 
Melbourne a for March, 1873. 

ings o of the yeane emy ae 
Philadelphia, 1873. 

Report of tl 
Salem, seeteg for the year 1872. F 
papers by A. 8. g phaeorbe. alts slop nm the Cave Fauna of Indi iana, by Mr. Packard; 
and a of America’ ar for 
erie the gre: of Uranus, with general tables of the Be n, bys: 

on New athematics, U.S. Navy. _ mean Gon 

nd management of 
218 pp. ret with ill 

Ifinger). 
Mind d and Body: The Theories of their Rela , ILD 

Prof. Logic, Univ. of Aberdeen. 196 pp. 12mo. New York, 1873. eee y. 
iat ar ie Scientific Series. 

OBITUARY. 

1ss1z.—The death of Agassiz occurred soon after ten o’clock 
ge, 

Aa: 
on Sunda night, December 14th, at his ies pte in 
after an i Iness which confined him ie week. Hs was at- 

medical skill 

his prostration 
the 6th, whil 

* The details of the antoy which was made with gent car, wll be ublishe 
hereafter. The base oper wi was the seat of disease. 
poh at entire Pears reo ore: Pakeo frou! tied baa tad, 1500 grams; consid. 

ly more than the e normal average weight of the human brain. 



78 | Obituary. 

was overcome with a sense of debility, and retired unaided to his 
house and his bed, never to leave them. He lectured not ee 
with ease, before the State Board of Acculeces, but with a 
unwonted energy, even for him; an evidence, no doubt, of osreb 
disturbance, of which many other proofs are known, But, the 
next day, the bad effects of his over-exertion were so evident 
that, by command of his physician, he relinquished an engagement 
to lecture at New Ha aven on the 

Born on the 28th of May, 1807, Agassiz. had attained au his 67th 
He was in his fortieth year when, in Oct., 1846, he landed at 

oston, in the maturity of his reputation and of his remarkable 
i tolieciael powers. He came here at the suggestion of Baron 

on Humboldt, who secured for his study of American geology 

ssia. He first announced his intention to visit the United 
States in a letter .o Prof. Silliman, dated at Neufchatel, Oct. 20, 
1845. How great the change since, in his relations to the people 
and s pecniae men of America! He then wrote as follows: 
= After having finished all these numerous works in the study, I 
have truly need to replenish myself anew in the fields; and I 

rvest i r country. 
to thank you enough, my dear Sir, for all the information you 
have taken the trouble to send me; it has already been of 
great use to me in preparing myself for such a journey, and will 

rve me as a guide on my arrival in your pee where J have 
no relations or acquaintance amon en of scien You 
are the only person in the United States with whom 1 os 
a correspondence. I wrote once t , and on 
without receiving any reply from the latter. * * “All “that t you 
say to me of American naturalists and of their kindness, enchants 
me, and the time spent in America will surely be to me one of the 

ous republic “Knowing the great desire I had to visit 
your ares Ba the oe gig of doing it at my own expense, 
his Excellency, the Baron von Humboldt, who has always treated 

as = edge and whéke eering counsels have been to me like those 

ats By of tw 0 years, tvailng. alone e. sees wever, deceive to profit 
by this opportunity to gather as much as possible of the materials 
of the natural history of the United ha. my spas . to have 
a preparateur and Se opt accompany me, so as to have drawn from life all the fishes of your Tee and lakes, which have 
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and in a manner little in accordance with the royal munificence 
which has furnished the means of making this journey. * * My 
sphere is entirely circumscribed by the scientific world, and ail 
my ambition is limited to being useful to the branch of science 
which I particularly cultivate. With all this, I am no misan- 

been only by following this system of economy and voluntary 
seclusion; and the results which I have obtained thus far have 
rewarded me so well for the privations which I have suffered, that 
I have no temptation to adopt another style of life, even should I 
have hereafter, and especially in your country, more trouble than 

”? 
? . * . I have had to sustain it in my own. 

which, in 1848, unsettled everything in Europe. e single event, however, which perhaps more than any other determined him to 

+ 

Survey, Prof. B. Peirce, in furtherance of the designs of his hon- 
ored predecessor, ; 

Agassiz’s incessant labors in the cause: of science, and his 

tis not now urpose to speak. Fitting record will be mad 
of all these hereafter. Not this nation o ly, but the world, has 
suffered a great loss. More than any man since Cuvier and Von 

umbold h known over the whole world. fa: 
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tivity which, in pombe ss Sat has placed this country,—be- 
] fore without useum of natural history, a zoological laboratory, 

or a well ieerae Scientific school—in the front rank of scientific 

activity. 

= have we dreaded the sad event which we now record. 
years since, the splendid physique of Agassiz showed evi- 

sence that his prodigious labors were overcoming his elasticity. 

His pabeanae strength, which had made him a stranger to fatigue 
of body or mind, yielded to the severer tax of the American cli- 

recognized the fact that to labor with his former activity was 
impossible and forbidden. Yet to live was for him, unavoidably, 

to labor; and to die in the harness, rather than to rity after the 
power to serve his fellow men was | passe , his aspiratio 

An excellent sketch of Agassiz’s life and labors, ie to 1860, 
will be found in the New American Cyclopedia, under his name; 
and a full list of his publications down to 1866, is contained in 
the Royal Society’s Catalogue of Scientific Works 
oy funeral was attended on the 18th of Count from Apple- 
n Chapel at Harvard University, without ceremony, and in a 
tae simplicity of style quite in harmony with his life, by 
a vast assembly of mourning friends from Boston and many 
neighboring and distant cities. The flags of the inithacipality of 
Boston were hung at half mast; and the bells were tolled during 
the obsequies. No eulogy was pronounced: the voice of the 
officiating clergyman broke the silence with the words: “I am 
the resurrection and the life.” To the solemn music of the “ Dead 
March in Saul,” the family and a ia near friends, with the Uni- 
versity authorities, left the chapel for Mount Auburn Cemetery, 
where now rests, by the side of his much loved friend, President 
Felton, all that is mortal of Louis Joun Se AGASSIZ 

How like a voice from another world sound now geet aR con- 

cluding his summary of Darwin’s publiéations: “I can only rejoice 
that the — has taken this turn, much as I Saeat from the 
treatment of the subject. It camnot be too soon gaobaatego that 

tory, 
roblem, sulcinating | in ee knowl ge of nor. sie al yer 



APPENDIX. 

Art. XIL—On the Structure and Affinities of the Brontotheride ; 
by O. C. MarsH. (With two plates.) 

the Dinocerata of the Eocene,+ which they seem to have replaced, 
they equalled them in size, and resembled them in seve 
Important features, notably in the structure of the feet, and in 
having the head armed with a pair of powerful horns. e 
general structure of the group, however, clearly indicates that 
sk do not belong in the order Dinocerata, but should be placed 

the Perissodactyls, in which they form a well-marked 
y- 

The 
out by the writer in describing Brontotherium gigas Marsh, the 
pee species, and others had been previously mentioned by Dr. 
eidy in his descriptions of Titanotherium Proutii.t The skull 

id Sa antag Symborodon and Miobasileus, recently indicated 
by Prof. Cope (Am. Nat., vii, p. 753), belong to this group. 
The former is generically identical with Brontotherium, the 
teputed absence of lower incisors being evidently due either 
to age, or to imperfect specimens. s is apparently the 
Same genus, and hence both names should be ed as 
Synonyms of Brontotherium. 

* This J. L. 3. Loe. cit., p. 117, Feb., 1873. s Journal, vol. v, __ —_ 187 oe P- a 
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Among the more marked characters of the Brontotheride, 
which readily distinguish them from the Rhinocerotide, appar- 
ently their near allies, may be mentioned the following :—T here 
are four short and thick toes in the manus, and three in the pes. 
The skull supports a pair of large horn-cores, placed trans- 
versely, as in modern Artiodactyls.* There are well developed 
canine teeth in both jaws. The molar teeth, above and below, 
are not of the Rhinoceros type, but resemble those of Chalico- 

erium. 

of that author, differed essentially in having four lower pre- 
molars, and in the absence of a third trochanter on the femur. 
Less important differences are seen in the composition of the 
teeth, and in the diastema between the upper canine and first 
premolar. 

The skull in Brontotherium is elongated, and resembles in its 
general features that of Fhinoceros, The occipital region is 
greatly extended vertically, and deeply concave posteriorly. 
The brain cavity is unusually contracted. The vertex is con- 
cave longitudinally, and convex transversely (Plates 1 and Ii). 
he zygomatic arches are massive, and much expanded. 

orbit is small, and continuous with the elongated temporal fossa. 
e nasals are greatly developed, and firmly codssified. They 

support entirely, or nearly so, the large divergent horn-cores. 
Their anterior extremities are produced, and overhang the large 
narial orifice. The premaxillaries are diminutive, and do not 
extend forward so far as the end of the nasals. The palate 1s 
deeply arched above, especially between the premolars. The 
posterior nares extend forward nearly to the front of the last 
molar. e lachrymal forms the anterior margin of the orbit. 
The malar extends forward beyond the lower margin of the 
orbit. The infra-orbital foramen is large, and situated well for- 
war e zygomatic process of the squamosal is elevated, and 
incurved above. There is a large post-glenoid process, and a 
massive, and somewhat shorter paroccipital process (Plate 1). 
The posttympanic process of the squamosal is large, and quite 
external to the paroccipital process. The occipital condyles 
are large, and well separated. 

* Rhinoceros pleuroceros Duv., from the Miocene of France, has 
the nasals, not unlike those in Dinoceras 
processes. 

of small horn-cores on . R. minutus Cuv 
has somewhat similar 
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The mandible has a wide condyle, and a slender coronoid 
process. ‘The angle is rounded, and slightly produced down- 
ward. The symphysis is depressed, elongated, very shallow in 
front, and completely ossified. 

The dental formula of Brontotherium is as follows :— 

Incisors, >; canines, =} premolars, 2; molars, —x 2 = 38. 

The upper incisors are quite small. The canine is short and 

deeply concave, while the inner cones are low and separate. 
The lower incisors were small, and evidently of little use. The 

specimen in the Yale Museum has the crown hemispherical in 
form e lower incisors are not unfrequently wanting, and 
in old animals the alveoli may, perhaps, disappear. Careful 

examination, however, will usually show indications of them. 
€ lower canine is of moderate size, and separated from the 

premolars by a short diastema. The lower molars are of the 
Paleeotherium type, and agree essentially with those of Titano- 
therium. 
The head in Brontotherium was declined when in its natural 

Position. The neck was stout, and of moderate length. The 
cervical and most of the dorsal vertebre are distinctly opistho- 
ceelous. The latter are in general elevated. The atlas is large, 
and much expanded transversely. The axis is massive, an 
\ts anterior articular faces much broader than in the Dinocerata. 
The odontoid process was stout and conical. The transverse 
process was small, and apparently imperforate. _ posterior 
articular face is concave, and oblique. The epiphyses of the 

vertebrae are loosely united in most specimens, as in the Pro- 
boscidians. The caudal vertebree preserved indicate a long and 

tail. 
_ The limbs of the Brontotheride were intermediate in ae 

ros. The 

umerus is stout, and its entire distal end is A by the 

ridge similar to that of the Elephant, but not continued so far 
up the shaft. The ulna has its olecranon portion much com- 

pressed. Its distal end is much smaller than in Rhinoceros, and 



84 O. C. Marsh on the Affinities of the Brontotheride. 

has no articular face for the lunar. The radius is stout, and 
its distal end expanded. The carpal bones form interlocking 
series. They are shorter than in Hhinoceros, and support four 
well developed toes of nearly equal size. The metacarpal bones 
are shorter than those of the Rhinoceros, the first phalanges 
longer, and the second series shorter. The ungual phalanges 
are short and tubercular, as in the Elephant. 

e femur has a small third trochanter, and its head a deep 
pit for the round ligament. At the distal end, the anterior 

y 

teeth are quite different, while the small canines and huge molars 
contrast strongly with the elongated canine tusks, and diminutive 
molars of the Dinocerata. The latter, moreover, have two very 
large dependent processes on each ramus of the mandible; the 
cervical vertebre flat; the femur without a third trochanter; 
and an additional toe in each foot. 

- 
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All the known remains of the Brontotheride are from east of 
the Rocky Mountains, in the Miocene beds of Dakota, Nebraska, 

eo discovered and explored by the writer in the summer of 
1870. 

Brontotherium ingens, sp. nov. 
A new and well marked species of Brontotheriwm is repre- 

sented in the Yale College Museum by a skull, nearly perfect, 
and other characteristic remains. The specimens preserved 
indicate that the animals to which they pertained were much 
the largest of the group, nearly or quite equalling the elephant 
in bulk, and far exceeding in size any known Perissodactyls 
living or fossil. 

are about eight inches in length, and extend upward and out- 
ward. They are triangular at the base, with the broadest face 
external. he two inner faces of each core are separated by a 
ridge, which is continued to the median line. The upper part 
of the horn-cores is rugose, and the base contains large air 

foramen is small, and ovate in outline. Just below it, there 

unusually large. There is no post-orbital process. The zygo- 
matic arches are massive, and the logs portion widely 

D 
idge. | tal con 

dyles are very large, wide apart, and extend slightly behind the 

is elongate, and its anterior face concave. € pos lenoid 
Process is very large, much extended transversely, and is longer 

ey 

* This Journal, I, vol. 1, p. 292, Sept., 1870. 
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so. It resembles the corresponding tooth in L Prout but the 
inner Beirne angle of the crown is much more develope 

mbs in this species were shorter than those in the exist- 
ing Aachasie which, in form of body, it doubtless resembled. 
The nuge divergent ‘horns, and the absence of tusks, gave the 
head a very different appearance. The one narial opening, 
the rugose extremities of the nasals, and the large infra- 
orbital posites, naturally suggest that there as have been an 
elongated, e nose, possibly as extensive as in the Tapir. 
That there was no long roboscis, as in the Elephant, is indicated 
with equal certainty By the length of the head and neck, which 
renders such an organ unnecessary. 

The principal dimensions of the skull “em in plates 
I and 11 are as follows: 

asurements. 

Length of skull from sean condyles to end of mene 

GerOmOnRndadb 

im 

6 INCROR),.. xan kek jee Gee ew eek i ee ia. 
Distance from posterior margin of occipital crest to ae 

DE SMO, ks ees ea ne ot on 
Distance on median line from occipital crest to end of nasals, 762° 
Width between extremities of horn-cores (20 inches), __.. 507° 
wxipanse of sypomatic arches, 922-2225. 
Least distance across vertex, ..---..--- .... 22.2.1... 157° 
Space occupied by four upper premolars, ___._._.___.-.- 162° 
Space occupied by three upper true molars, .__._.__._..- 266° 
Antero-posterior diameter of last upper molar, on outside, - 117° 
Antero-posterior —s through center, ......-.....2- 112° 
srangverss diameter, MMi ole. ee oc 14° 
Ant wa Last cos amet of fourth upper premolar, - ---- 53° 
Transverse diameter,. ..- 2.20. 252 og ee es se ews 69° 
Anter seers diameter of third upper premolar, -__ .__- 48 
Antero-posterior diameter of second upper Eeamolar, cas 37° 
ntero-pos diameter of first upper premolar, --_- __- 26°5 
Width across palate between second premolars, ___-____- _- 55° 
Vidth across pala e between last upper molars, nuccap eee 115° 
pace between outer faces of last upper molars, - We ihe ce 330° 
rreatest height of “yg0 ccs 145° 
leig of zygoma at anterior or extremity of malar suture, -- ae 
rreatest a of Seagal COUN PUG ee Se 120° 

PS io eae Bon eee ee 75° 
Jistance GC aaieca outer margins of occipital condyles, -.. 204° 

All the known remains of this species are from the Miocene 
oe of gs ak and are preserved in the Yale Museum. 

‘Yale lege, Dee. 24th, 1873. 

tele aarsivers or PLATES, 

‘pate i Brontotheriwm ingens Marsh. Side view. One-sixth natural size. 
Plate I. Srecehwhns Guetta Top view. One-sixth natural size. 
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Art. XIII.—On the Minute Structure of the Solar Photosphere ; 
by S. P. Lanetey. 

Tt will be within the memory of all concerned in such studies, 
that when, in 1861, Mr. Nasmyth announced the discovery of 
what he called the “ willow-leaf” structure of the solar surface, 

its existence, concerning which the most contradictory opinions 
were emitted. It was pointed out that Mr. Nasmyth’s estimate 

the si ae was inconsistent with.the difficulty 
which was found in seeing them. Mr. Dawes, than whom no 
one stood higher as an observer, denied their existence. Father 
Secchi doubted the accuracy of the description, while asserting 
that he had seen multitudes of small discrete bodies of much 
less size than the so-called willow leaves. Mr. Stone and Mr. 
Donkin found the minute components of the photosphere to 
resemble rice-grains, and so on with others. As each observer 
maintained a diferent opinion, in spite of the interest of the 
‘scussion, no conclusive result was reached ; for it was a peculiar 

feature of this remarkable controversy that it did not arise con- 
cerning an interpretation of fact, but as to the reality of the fact 
itself, concerning which, with the best instruments in practised 
hands, it seemed difficult to find any two observers to The 
State of our present kn@wledge on the point can hardly be con- 
sidered satisfactory, for no telescopic observations of 
value have been since added of which I am aware, with the 
Am. Jour. Sct.—Turep —— Vor. VII, No. 38 —Fes., 1874. 
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exception of some early ones by Lockyer and Huggins (a paper 
by the latter being accompanied by a suggestive drawing),” an 
of some illustrated by Secchi’s excellent sketches. The diffi- 
culties of observation are in fact extreme, they are enhanced by 
want of a precise nomenclature, and their elucidation is not 
easy without elaborate drawings. The present article, which 
partly anticipates a prospective and completer publication on 
the part of the Allegheny Observatory, is meant as a help to 
their removal, and as a contribution of material for a judg- 
ment upon the theories of the solar circulation due to Faye, 
Kirchoff, Lockyer, Secchi, Young, Zéllner, and other eminent 
students of Solar Physics. As it is based only upon direct 
telescopic study of the minute components of the photosphere, 
it will offer a distinct point of view from that taken by the 
spectroscopist, and though therefore incomplete, its testimony to 
the action of solar currents will yet have a certain value from 
the fact of this independence. 

Most of the minuter phenomena to be described are un- 
recognizable except with large apertures, which, in spite of 
the abundant light, are indispensable for reducing irradiation. 
That of the equatorial of the Allegheny Observatory is thir- 
teen inches, but when we use so large an instrument on the 
sun, we find two principal difficulties. The first, arising from 
the concentrated light, can be mitigated by optical aids. By 
the liberality of a citizen of Pittsburgh, the equatorial has been 
supplied with several special accessories for such study, the 
most essential of which is the polarizing eye-piece, which, in the 
form devised and employed here, presents a solar image free 
from color and of any brightness desired. To secure the rapid- 
ity needed in sketching objects whose forms are so changeable 
without sacrificing accuracy, Mr. Rogers, of the Harvard College 
Observatory, has had the goodness to rule for me one of his very 

exact reticules on thin glass, which for the present purpose 18 
divided by faint lines into squares, the side of each being one 
one-hundredth of an inch, the value of which in the solar focus 
is 11°55. The Filar micrometer is of course also employ 
where its use is appropriate. 

The second and more formidable difficulty arises from the 
disturbance of our own atmosphere, and for this there is 00 
present remedy but assiduity and patience. | 

It may be stated generally that it will be useless to look for 
the minuter details hawstied whatever the power of the tele- 

scope, save in exceptionally good definition. In such an inves: 
tion, drawings are at present indispensable. Photo raphy 

in the hands of Messrs. De la Rue and others has been of grea 
service in furnishing unquestionable data for the student of the 

* See Monthly Notices Roy. Ast. Soc.; also, Proctor, “The Sun.” 
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laws which govern the solar rotation and the motions of the 
spots in longitude and latitude, and all are familiar with the 
results obtained by Mr. Rutherfurd; but however excellent 
these are, they show that photography in the most skillful hands 
is at present incompetent to seize multitudes of details which 
the eye recognizes. Drawings, then, are necessary, but rather 
such as imitate the fidelity of the topographical draughtsman, 
than such as aim chiefly at striking pictorial effect; and in the 
absence of the skill of an artist, I am used to try to secure accu- 
racy by reducing everything as far as is possible to micrometrie 
measurement. 

and whose faint intricate outlines tease the eye, which can 
neither definitely follow them, nor analyze the source of its im- 

pression of their existence. : 
lese appearances haye been mentioned, lest they should be 

confounded in any way with the far minuter structure now to 
scribed 

orms seen before, and which we now perceive to be due to their 
aggregation. The “dots” seen before are considerable openings 
caused by the absence of the white nodules at certain points, an 
the consequent exposure of the gray medium which forms the 
general background. These openings have been called pores; 
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shape. They have just been spoken of as relatively definite 
in outline, but this outline is commonly found to be irregular 

tain tendency to foliate structure which is characteristic of 
them, and which has not been sufficiently remarked upon. 
This irregularity and diversity of outline have been already 
observed by Mr. Huggins. Estimates of the mean size of 

less conjectural. Mr. Dunkin, using about four inches aper- 
ture, found between two and three hundred of them in a space 
56” by 48”. If we call the number two hundred and fifty, 

we have their average distance apart about 3-4’ (= 28%), 

which is certainly too great. In the almost total absence of 
micrometric determinations, the following, though imperfect, will 

have interest. With the Rogers micrometer and near the cen- 
ter of the sun, with a power of 240 and an aperture of 9 inches, 
18 rice-grains were counted in one square (11/6 on the side). 
In the next square there were 15, in the next 23. These differ- 
ences are not so much due to imperfect estimation as to a re 
irregularity of distribution. On another occasion, witha higher 

wer, 15 rice-grains were counted in a line whose length was 
8’'87 and on an adjacent part of the disc, in the same length, 

12. From the mean number in these squares and the value of 
the side of a square in arc, we deduce 2’”57 as the distance 
between the centers, while with the higher powers we obtain 
a value of but 1-42, with every increase of telescopic power 
the number of minute bodies counted as rice-grains thus being 

* It is well to remember that even upon this estimate each of these “minute” 
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increased and the mean distance between their centers dimin- 
ished.* 

In moments of rarest definition I have resolved these ‘ rice- 
grains” into minuter components, sensibly round, which are 
seea singly as points of light, and whose aggregation produces 
the ‘‘rice-grain” structure. These minutest bodies, which I 
will call granules,+ it will appear subsequently can hardly equal 
0°33 

* There is no antecedent improbability in the idea that they are more numerous 

in certain latitudes than in others, but if there be a difference pic 
+ As this word is already int ith another i tion should be 

Given to the restri d definite significance which is here assigned to 

$I have led from sev 10) lent 0 ations to estimate that the 

Ser axes of the rity of cases nearly el to the solar 
equator, and this, associated with the granules, makes 

© same time, I wish to await more of the rare ities for 
measurements before announcing this as a fact not open to question. 
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theory we adopt, we may admit the contingency of a more 
general distribution than is at first apparent, while recognizing 
that we can number those distinctly visible, and can compute 
the area they expose, without fear that our estimate will induce 
material error from the neglect of the existence of other of 
these bodies relatively non-luminous, which with more power- 
ful instruments might conceivably be discerned. 

n fact, the prevalent impression that the brilliant bodies to 
which the photospheric light is chiefly due are so closely set that 
only minute dots or shades of thread-like narrowness appear be- 
tween, is, I venture to state, incorrect. I hardly think it can be 
shared by one who, after his attention is directed to this point, 

has the opportunity of studying them under circumstances 0 
reduced irradiation, when these bodies are seen to occupy the 
smaller portion of the area they at first appear to fill. Inde- 

gra ay be as much as “4, and the number to the square 
two hundred, I still find that the properly luminous area is Jess 
than one-fifth of the solar surface. 

script of sketches taken at the telescope, and which were, when- 
ever possible, completed and compared before leaving it. 
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To represent the gradations of light from the intensest splen- 
dor to the darkness of the nuclei, we have here only the limited 
range between a white and a black pigment. This almost 
compels partial falsity in the degrees of shade, and there is, for 
instance in the drawing, a relative exaggeration of the shade 
which marks the outer boundary of the penumbra, and without 

but wholly ade up, as it appears on a first examination, of 
Cloud-forms whose structure makes them seem like r 
Sheaves of some elongated objects. These sheaves Mr. Dawes 

tenuity, which by their aggregation make the “thatch,” just as 
the minute granules of the photosphere compose the ‘* rice- 
grains.” These filaments I have observed to have a tendency 
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In the best definition I find that the normal darkness of the 
outer penumbra is nothing else than the darkness of the gray 
medium in which the granules float all over the sun, though 
much deeper tints are here and there found, which sometimes 
make the penumbra almost resolvable into a ring of little spots. 
Over this shade stretch bere and there bright filaments, which 
are continuous with the granules of the photosphere (Kg. I’; to 
E, and elsewhere), through it are sometimes dimly traceable fila 
ments which apparently float at lower depths. It seems to me 
that there is no room for doubt, that “filaments” and “granules” 

. 

definition during which such work: can be carried on, to so 

vals which separate them are not less than ’’3. The sum of 
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intrinsic brilliancy as those measured, are demonstrably not 
over ”-03 in diameter, and of course, apart from their irradia- 

The course of this examination has, it is hoped, made it 
plain, that if the photosphere were really composed of spindle- 
shaped bodies about one hundred miles wide by one thousand 
long (nearly 0-2 by 2”,—the dimensions of Mr. Nasmyth’s 
“willow-leaves”), they would not have escaped notice. Yet 
while, with a confidence justified by the micrometrie measure- 
ments of so much smaller bodiés, we may say that Mr. Nas- 
myth was misled in a matter of detail, we should remember 
that he appears to have been the first to distinctly call atten- 
fon to the singular individuality of the minute components of 
the photosphere, and this seems in fairness to entitle him to 
the credit of an important discovery, with which his name 
should remain associated 

circumstances we have no exact analogy in our own meteor- 
ology.* 

Let us now consider the filaments as indices of the character 
of the gaseous circulation of the sun as we see it in the spots. 
We find about F , and G, two considerable masses of the pho- 

* In the recen: axwell and others, as to the viscosity of 
Gases under high pte aaa a is known of the diffusion rates of 

and vapors, i i tions as to the possible 
explanation of some of their peculiarities, the consideration of which, however, 

not form a part of our present subject. _ 
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given of the effects of a current appasenitly setting upward 
and forming part of a whirlwind wit 

in a position which could not have been anticipated. I have 

oceasionally observed filaments stretching in masses over the 

uimbra, which have a resemblance to reeds bending over 4 
stream (I,), some of them growing darker near the ends as 
dipping their tips in its turbid fluid. A very peculiar form, 
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and one difficult of explanation at first, is that which I can 
best compare to the trunk of a fallen tree covered with snow, 
entirely smooth and straight upon one side, and hung with 
icicles on the other (I, to I,). 

In the spot whence this was taken, the appearance was so 
strikingly suggestive of crystalline structure, that it was 
necessary to recall that each “crystal” was from one to two 
thousand miles in length, to dispel the illusion. It is probably 
due to a rift in the photosphere (however caused), the filaments 
on aproene edges being partly drawn out and partly dissi- 
pated. 

than heat. 

The umbra of a spot, as seen with this eye-piece, is a com- 
aoe structure. The tips of the filaments, though usually 
right as if turned up by an ascending current around the 
ges, are sometimes darker toward their extremities, as in an 

. 

sketch. The awkward termination of the bridge, bearing a 

penumbra. These ordinarily here show traces of cyclonic ac- 
tion. Incipient penumbre they are, in fact, and the better our 
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The appearance of a window-pane covered with frost-figures 
would give a not inadequate idea of its effect, which was at 

I use the terms “foliate” and “ crystalline” as accurately 
descriptive of the appearance merely, without intending to 

apply them to the organic cause of the structure. Since writ- 

* Monthly Notices Roy. Ast. Soc., 1865. } Die Sonne, vol. i, p. 86 
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n 
everywhere those strange objects we call granules, or filaments, 
or crystals,* taking more varied and more definitely foliate 
forms the more we analyze them. I might borrow here from 
Mr. Lockyer his comparison of certain chromospheric forms to 
an English hedge-row. Some of the appearances of the chro- 
mosphere and photosphere seem almost identical: perhaps in 
looking through the former we receive at times a confused im- 
pression of its existence even without the spectroscope. Pp 
A reference to the drawing will show a curious structure, 

* A term already used by Chacornac. 
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It is very desirable to determine whether the penumbral 
slope is forme a superior (or lateral) pressure which 
separates the photosphere, or whether it is built up by the 
deposits of vapors ascending from the sides of the umbra. I 
have made (B,;, B,;) a careful transcript from nature of eve 
granule or filament visible in the penumbral edge for this dis- 
tance. T'o me it seems that the edge of a torn piece of cloth, 
with its projecting threads, would not give clearer evidence of 
rupture. 

I cannot conclude this description without speaking of the 
umbre, though their study would form a chapter by itself 
The polarizing eye-piece gives us interesting information about 
the nuclei or those darkish shades of the umbra discovered by 

awes. 
Are these round, nearly central openings, so that looking 

into one we are looking into the axis of the cyclone to which 
the spot is due,—into the vortex of the great whirl down which 
the chromospheric vapors are being sucked by mechanical ac- 
tion? Are they ragged apertures—the craters as it were of 
eruptions whence metallic vapors are being forced up? The 
answer to this question, were there but these two alternatives, 
would be definitive as to our choice between the principal 
theories of solar circulation. But we cannot answer peremp- 

r 

could not present their usual aspect with the downward suc- 
tion of a cyclone beneath them. 

I will briefly recapitulate those of the results of these tele- 
scopic studies which seem to have been before little observed 
or undescribed. 

The ultimate visible constituents of the solar photosphere 
being, not the rice-grains, but smaller bodies which compose 

them, and the size of these latter being valuable at not over 
0’3; from a comparison of the total area covered by them 
with that of the whole sun, we are entitled to say that the 
greater part of the solar light comes from an area of not over 
one-fifth of its visible surface, and which may be indefinitely 

We must then greatly increase our received estimates of the i- 
tensity of the action to which solar light (and presumptively us 
heat and actinism) are due, on whatever theory we form them. 
(There is a presumption from observation that there is a drift 
of all the photosphere in a direction approximately parallel to 
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its equator, while the evidence as to this point is not yet con- 
clusive. 

In the penumbre there are not only numerous small 
cyclones, and even right and left-handed whirls in the same 
spot, but probably currents ascending nearly vertically, while 
the action of superposed approximately horizontal currents is 
so general that they must be considered a prominent feature in 
our study of solar meteorology. 
_A-study of the outer penumbral edge leads to the conclu- 

sion that it is formed by rupture. 

. 

_ Speaking without reference to spectroscopic investigations, 
it seems to me that we have in the behavior o ti 

of otherwise isolated truths under a single law. 
Allegheny Observatory, Dec., 1873. 
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Art. XIV.—Measurements of the Polarization of the Lnght re- 
flected by the Sky, and by one or more plates of glass; by Prof. 
EpWwarp C. PICKERING. 

THE following observations, which will be published in full in 
the Proceedings of the American Academy of Arts and Sciences, 
were conducted to test Fresnel’s formula for the reflection of 
light. He showed that if the light was polarized in the plane of 

sin? (i—r) 
sin? (¢+7)’ 

if polarized in a plane perpendicular to it, the proportion 

incidence, the amount reflected would be A= while, 

2 

would be B = ane TERY zand r representing the angles of 

incidence and refraction respectively. Natural light may be 
regarded as composed of two equal beams pola -_ at right 

* (7) angles, hence the amount reflected R=3(A + B)= (= sin? (7 (pr) 

aera a formula which may be applied to any special 

case, by substituting proper values for¢ andr. The value of 
A evidently increases as 7 varies from 0° to 90°. That of B, 
on the other hand, diminishes from 0° until 7+7=90°, when 
it equals 0, or at this angle, which is that of total polarization, 
all of the ray B is transmitted, all the reflected van being 

larized in the plane of incidence. When i=90°, A=1, B=1, 
hence all the light is reflected. When 7=0°, ~ R ‘and 

equal (“ si) hence the reflected light increases with n, being 

zero when n=1, and 100 per cent when n=. Many famil- 
iar phenomena are thus readily accounted for. For instance, 
the brightness of the diamond, the covering power of white 
lead as cr paint, and the brillianey of wet or varnished stones 
and w 

rious case presents itself when n =1+ dn or differs 
from sity only by an infinitesimal amount. A then becomes 
equal to Zdn? (1+tang?2)?, and B=14dn? (1—tang?7)?._ When 
i , B, and # equal tdn?, and this quantity is accordingly 
taken as the unit in Table I. The first column gives various 
values of the angle of incidence, the second and third the 
corresponding values of A and B, the fourth the amount of 

: ion. The 
other columns will be explained hereafter. This table is 
evidently applicable to all cases where the media bounding ee 
pone have cage the same index, whether its absolu 
amount is great or s' 
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TaBLE I.—Light reflected when n is near unity, or equals 1 + dn. 

i A B | 4+2)} 4-23 | Theor. | obs. | Differ. 
A+B 

0° 1-000 1-000 1-000 0-0 0°0 0-0 0-0 
5 1-015 985 1°000 15 1-0 10 0-0 

10 1-063 “939 1001 6-2 4°2 3°5 +0°% 
15 1°149 862 1005} 143 10°0 9-0 4-10 
20 1°282 752 1017| 26-0 18-2 17°5 +0°7 
25 1-482 612 1°047| 41°56 29°0 28°5 +0°5 
30 1-778 1lll 42 41:0 +10 
35 2-221 260 1°240|} ‘79-1 554 56°0 —0°6 
40 2-904 088 1496} 94°5 66°1 67-0 —0°9 
45 4000 000 2-000} 100-0 70-0 72 ia hb 
50 5°857 176 3°016| 94°65 6671 68-0 —1°9 
55 9°239 1-08 5°160 91 554 58°0 —25 
60 16-000 4000 10000} 60-0 42°0 —2°0 
65 31'346 12°952 22°149| 41°5 29-0 30-0 —1°0 
70 73-079 42-884 57°981| 26-0 18°2 18-0 +0°2 
7 222-85 167-16 195-00 4:3 10°0 : +1°5 
80 | 1099°85 971-21 | 1035°53 6-2 42 3-0 +1°2 
85 = |17330°64 |16808°08 |17069°36 15 10 10 0°0 
9 oo oo oo 0-0 0-0 0-0 0°0 

The most important application of Fresnel’s formula is to 
the case of glass where n somewhat exceeds 1°5. The first por- 
tion of Table II. gives in an abreviated form the result of a 
computation, for various values of 2, of A, B, # and the 
polarization of the reflected and refracted rays. When, as 
frequently happens in the case of plates of glass, the light 
passes through several parallel surfaces, a portion of the light 
reflected back by the second surface is again intercepted by 
the first surface. It may readily be proved that if A is the 
amount reflected by a single surface, the amount transmitted, 

including this internal reflection, will be i+¢ a) A’ while if 

no internal reflection took place it would be only (1—A)". In 
Table IL the values of A, B, R and of the polarization, are 
given for 2, 8, and 20 surfaces, corresponding to 1, 4, and 10 
plates of glass. In all these cases the index n=1°565. 

These results are perhaps better shown in figs. 1 and 2, in 
Which abscissas represent values of #, and ordinates percentages 

of the beams reflected by 1, 2, 8, and 20 surfaces. The other 

four curves give the correspondi 

fracted beam, and the polarization of both the reflected an 

refracted beams. When i=0, both the reflected and refracted 

beams are unpolarized. With ten plates of glass about half the 
Am. Jour. — Series, Vou. VII, No. 38.—Fes., 1874. 
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TABLE II.—Light reflected by 1, 2, 8, and 20 Surfaces. 

1 Surface. 2 Surfaces, 1 Plate. 

: = ct. Pi Per ct. Polariz. 
¢ A B. _.|Betiect. | saeet: ‘Refract. A B. _|Reflect, | 5 sect: itetract. 

0° 4°6 4°6 4°6 0°0 0-0 8-8 8°8 8°8 0-0 0:0 

5 At] 4 4°6 1:0 0-0 9°0 8-7 8-8 10 i 

10 48 4°5 fi 40 0°2 9-2 8°6 89 41 0-4 

15 51 42 47 9:1 074 9°8 81 8°9 9:2 0:9 

20 54 a9 4°7 164 0°8 10°4 75 8.) 16°3 16 

25 5°9 3°5 4% 25°9 13 dik 6°7 8°9| 25-4 2°5 

30 6°6 3°0 4°8| 37°8 I*9 12°5 58 SE s64 3°6 

35 15 2°4 $0} 617 2°7 14°2 4:7 9-4} 49°3 5:2 

4 8-8 EG 6°3| 66:7 37 16°4 3°5| 1070; 64:0 72 
45 10°4 HA et. 82 “9 19°0 21} 106; 80°1 9-4 
50 2°5 0°5 G5 | 92:9 6°5 22°4 0-5}; 4 96°} -92°5 
55 15°4 01 x Ga 953 8:3 26°9 0-1 14:0; 99°3|  15°6 

57 17-0 0-0 8°5 | 100-0 sss 9°1 00} 145! 1000} 17-0 
60 193 0-1 9°7 98°38; 10°6 324 0-2 16:3} © 98°8| 19°32 

65 24:7 I: | S329 SleBu: 13h 84 25| 20° 87-7 | -23°2 
70 32°0 40 18°0 TTT iy he 3 48°65 ys 28711 72-6 | 284 

75 42°0; 10°4| 26°2| G61°8| 21°9 59°6 | ~19°T |" | 39°E | 2622 | 9322 
80 65:7 33'3 | 2306 10} 26°8 T°) 380) 64 30°71 23T2 
82 67-67-" 310 477 32°8| 29°3 T1483 62- 22-F 385 

84 70*3.| 42°41 .566°3) 24°71: 39-1 27 ).. 602) 7-4). JBL) ao6 
85 4°5| 49°0 i 20°61 33:3 85°4| 68°5| 75-8} 12-6] 40 
86 79°0| 56°6| 67:2] 165] 34:8 88‘2 72°5| ~80°3 98} 40-4 
87 83°8| 65°3 74°6| 12°4| 36-3 9-45 79-2 85-3 7-0} 40°8 
88 8-9 16'S [+> B21 8:2 37-9 94-1 671 9071 44 10 
89 4°3 68 0-5 41 39" 96° 92°9 94°9 2-0) 411 
90 | 100°0} 100°0; 100°0 0°01! 41:21! 100°0| 100°0| 100-0 00! 41:2 

8 Surfaces, 4 Plates. 20 Surfaces, 10 Plates. 

OPP OSes 2sy 198-3 0-0 0-0 49°4| 49°4) 49°4 0-0 0-0 
5 8: 28° 28°3 0-9 0°3 49°7| 49° 49°4 0°6 0°6 

10 oo] Zr 28's 3°4 1-2 50-4; 48:3] 49°3 21 2°1 
15 0° 26°3| 28:3 T4 2-7 615; 46°99) 49-2 47 46 
20 319}. 24:5. 38°32) 13-1 51 53°3| 44°9| 49:1 8°5 8°3 
25 33°91 ; 22°41. 28°2 | 303 79 55°8| 42°2/ 49°0] 13°9] 13-4 
30 36°31, 19 81° 9811, 99S) 314 58°7| 382] 48-4 bi Biwe  at | 
35 39°5 16°5 28°0| 41°] 16°0 62°2| 33°0| 47°6| 30°9| 27°9 

40 ‘ 2.1 27°91) 564)| 21:8 65°9| 26°3| 46°2| 42°4| 36°7 

45 48°3 P45 QUO Teo Feu. 69°38} 17-1| 48°4| 65°9} 46°6 
50 mo) 3°21 28°3| 884) 36°] 74:1 8°5| 41°3| 79°5| 56-4 
55 59°4 0°5 0°0;} 98:3) 42°0 78-4 Tvl 39 97°5 “5 
67 a1 0-0; 31:0; 100°0| 45:0 80°4 0°0| 40°2| 100°0| 67:2 
60 66°3 17| 34:0] 95:0; 489 32°8 2:4} 43°6| 945] 71°0 
65 [2°5 76| 40°0} 81°0| 54:1 36°9| 18°6| 62°7| G47] 72:2 
70 |. 7970} 25°0] 62-0} 51°9| 563] 90- -5| 68°0| 33°0| 70°0 
75 53} 482) G67!) 27-8) 55°8 93°5| 69°9| 81-7) 113 6 
80 O20! Fld) 8201: 19:3 |: 63°6 96°2| 85°9 LO 

| 82 93:1; 79:0} 86°0 82) 60°5 O71 0°3 |} 93°7 
84 95°0| 85°5| 90°2 5°2| 48°6 919) 9ST 8 
85 95°5; 88-4} 92-0 3°8| 47°65 98°3; 95°1| 96° 
86 96°38; 91°3 “0 26| 46:2 98°7 aA) OT" 
87 97°6| 93°38] 95-7 LT) 46:0 99°0| 974] 98:2 

88 98°4| 96:1; 97°2 1-1| 43°8 99-4; 984] 98°9 
89 99°2| 981] 98°6 O5) £2°6 99° | 99°2| 99°4 
90 | 100°0;} 100.0; 100°0 0-0; 41:2" 1000} 100-0! 1¢ 
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light is reflected, the transmitted ray being but little brighter 
than that reflected. With 1 or 2 surfaces the reflected beam 
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Fig. 4 

increases as 7 increases: with 8 surfaces it remains nearly con- 
stant up to 50°: while with 20 surfaces a marked diminution 

’ 
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is perceived. This very remarkable result may be expressed 
y saying that ten plates of glass transmit more light obliquely 

than normally. The appearance to the eye confirms this result, 
but it deserves a careful photometric proof. At57° the reflected 
ray is, of course, in all cases, totally polarized; but at other 
angles the amount of polarization is greater the less the num- 
ber of mre itiene of the contrary, as might have been 
anticipate 

With the refracted ray quite a different law holds. For one 
surface the polarization increases from 0° to 5 fl ; with two sur- 

ba] 6 < ne = ~O o A i) a a =] oO mo) i} er ra Rp i 
2, $9 a Ss) i=} fei} o <S 

88 
bs) O° Sy. ° 

~°F 

— pe u=8'115 di, ae aie to them the formals 

ont the polarization of the refracted beam, we find it equal to 

To show how far these effects are due to internal reflection, 
another table was computed by the formula ae a)™, or suppos- 
ing that no internal reflection took pla A son 
aoe that while the reflected beam is aifected but little a great 
change takes place in the transmitted light. The results are 
eb by dotted lines in figs. 7, 8, and 10, and will be discussed 

To test the above conclusions, two experimental methods 
may be employed. First, by means of a photometer, to deter- 
mine the amount of light in any given case; and, secondly, by 
means of a polarimeter, to determine the percentage of polari- 
zation of the reflected and refracted rays. The latter method 
has been employed in the following experiments. The instru- 
ment commonly used to measure the amount of polarization 
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was invented by Arago, and is called a polarimeter. It consists 
of a Nicol’s prism and Savart’s plates, in front of which are 
several glass plates, free to turn, and carrying an index which 
moves over a graduated circle, thus showing the angle through 
which they have been rotated. The prism and plates form a 
Savart’s polariscope, which gives colored bands with either light 
or dark center, according as the plane of the prism is paralle 
or perpendicular to the plane of polarization. When the plates 
are so placed that the light passes through them normally, they 
have uo effect on it; but A turned, they polarize it in a 
al parallel to the axis of rotation, and by an amount depen- 
ent on the angle. Let the instrument be so set that the axis 

of rotation shall be perpendicular to the plane of polarization, 
and the plates set at zero. The bands will then be visible, the 

perfect transparency, dust on the surface, and other sources of 
error. An excellent way of forming this table experimentally 
1s to view through the instrument a beam of light totally polar- 
wed. If now the plane of polarization of the beam is changed, 
the percentage of polarization will alter, being zero when it is 
inclined 45° to the axis of the plates, and wholly polarized at 
an angle of 0° or 90°. At any angle a, the beam may be re- 
arded as composed of two, cos*a polarized vertical y, sin?a 

polarized horizontally. The percentage of polarization will 

therefore equal tate ranThas 2a, from which the polariza- 

tion corres ins Gee en angle is readily determined. ndi any given 
The feat of scl a Sites is given in Table IIL Four 

Series of observations were taken, from which curves were con- 
structed as in fig. 8, with angles of incidence as abscissas and 
percentages of polarization as ordinates. A curve was next 

wn, coinciding with them as nearly as possible, and its ordi- 

nates are given in Table ILI, column 3; the angles of incidence 

are given in the first column, and the theoretical polarization 

in the second column of the same table. Column 4 gives the 
differences, and from it we see that, while the agreementis very 

close between 0° and 60°, above this point a marked variation 
18 perceptible. This deviation will be further discussed in con- 
nection with fig. 8. 
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TasLeE IIl.—Table for Arago’s Polarimeter. 

<7 Theoretical.| Empirical. | Difference. 

i 

0° 0-0 0-0 0 

20 5-1 5:0 —6.1 

30 11°4 13.0 +1 

40 21°8 23.5 17 
50 oO 37.0 19 

55 42°0° 43.0 10 

60 48°9 49.0 01 

65 54.1 57.5 3:4 
70 56.3 63.5 71°2 

75 55.8 67.0 11°2 

80 52.6 72.0 19°4 

To avoid the defects of the above instrument, the following 
arrangement has been employed. A brass tube, A B, fig. 3, 

percentage of polarization is then readily determined from the 
angle through which the prism has been turned. To determine 
the law which connects these two, let the plane of polarization 
be vertical, and the line of junction of the two images parallel 
to it. Then call A and B the brightness of the two images Te- 

spectively, in which case the polarization p = ae If the 
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prism is turned through an angle v, one image will have a bright- 
ness A sin?v, the other Bcos*v ; and if they are equal, A sin?v 

cos? v—sin?v 
et ee =cos 2v. The amount of 
os?v+sin2v 

=Bcos*v, hence p = 

aving given p’ and p”, we wish to determine p and w.. Evi- 
dently p’=pcos2w, and p=pcos2 (45°—w)=psin2w. Taking 

/ 

their quotient gives tang 2w =P and the sum of their squares 

gives p=Wp'2 +72, This method, though elegant theoreti- 
cally, does not appear very accurate practically, as the plane is 

More accurately determined by covering the end of the polar- 
. “ 

imeter with a cap containing a plate of selenite, thus converting 

Now it is commonly assumed that the difference in two such 
Images will be perceptible, when the difference in brightness, 

divided by the brightness of either, equals a certain fraction - 

in which a equals about 80. By differentiation it may be 

proved that the error in p or dp corresponding to any yalue of 
2 

@ is given by the formula dp=*P , from which the error in 
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the result for any unobserved difference in brightness of the 
two images is readily determined, 

If p=0, dp= = , its greatest value, which diminishes as the 

polarization increases, becoming zero when p=0. Hence the 
greater the polarization, the more accurately it can be measured. 
If a=80, dp=,;}, for its greatest value; hence the instrument 
should always give results ,within two-thi oO per cent. 

Observation, however, shows that the error is much greater, a 
difference in brightness of ;'; being by no means perceptible. 

e first series of observations were made on the light of the 
sky. The instrument was screwed into a post and levelled, the 
altitude and azimuth of the sun taken, and the instrument then 
directed toward the points tobe observed. Most of these were 

and ordinates the polarization of the observed points. The 
sun’s altitude vaed E 

Before discussing these observations further, it seemed desira- 
ble to determine the polarization of other parts of the atmos- 

the sun should be compared, the polarimeter was so mounted 
that its principal axis would pass through the sun. The two 

circles would then give solar distances, and the angle 
from the vertical plane through the sun, instead of altitudes 
and azimuths. The second of these angles will be called the 
meridian distance, and will be regarded as positive to the right, 
and negative to the left of the sun. Of course, the direction 
of the axis should continually change, so as to follow the sun; 
but as great accuracy in the determination of the angles was not 
needed, it was found sufficient to re-adjust it every few minutes. 
Another advantage of this arrangement was, that the line 0 
junction, being turned parallel to the axis, would always lie in 
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the plane passing through the sun, and hence be parallel to the 
plane of polarization. Five series of observations were made 
in this way, all tending to show that the polarization was inde- 
pendent of the distance of the point to the right or left of the 
plane eon through the sun. The results are given in Table 
IV, in which the first column gives the number of the series, 
the second the sun’s altitude, the third its distance from the 
points observed, the fourth the number of the latter, and the 
fifth their mean polarization. 

TABLE 1V.—Polarization of points equidistant from the sun. 

Series. Alt. Dist. Theo, Pol’n. 

12 5° 90° 9 T6°T 

13 20° 60 6 42°9 

14 48° 90° 8 65°4 

45° 60° 10 41°7 

49° 120 2 43°4 

40° 30° 8 10°7 

15 40° 90° 10 60°4 

41° 120° 9 40°9 

43° 60° 10 34°2 

16 —5° 90° 6 T7°D 

One series, the first, is given in full in Table V, to show the 
amount of variation of the different points observed. 

LE V.—Series 12. July 15. 
Bae Distance 90°, Altitude 5°. 

M.D. Pol: 

15 78° 
60 14:3 
45 19°8 
30 77-0 
0 77-2 

30 74°8 
45 75°2 
60 716°8 
75 768 

Mean * > . ee 

All these observations point to one very remarkable rent: 
namely, that the polarization is the same for a He solar 
distance for any meridian distance ; in ee words, that the 
polarization is the same for all points equally distant from the 
sun. The variations in the observations are to be ascri 
partly to errors of observation and partly to real irregularities 
in the atmosphere, as it is evident that they follow no regular 
law. The means therefore give us the true polarization with 
much greater accuracy. ey are represented in fig. 5 b 
small crosses. The next thing is to determine the law which 
connects the polarization with the solar distance in all these 
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en the polarimeter is directed toward a polished colored 
plane surface, the two images assume different tints. One, 
which contains the light polarized in the plane of incidence, or 
B, is composed mainly of the light reflected specularly, and is 
therefore white like the source of light. The image A contains 
but little of the light reflected specularly, consisting principally 
ane or emitted by the body, and hence partaking of its 
olor. 
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Evidently we may conclude from these colors that the true 
color of the sky particles is blue, a view quite in accordance 
with the observations of Prof. Cooke with the spectroscope, 
and Prof. Tyndall on aqueous vapor in a state of formation. . 

Observations were next made to test the results formed above 
for the light reflected and transmitted by several parallel sur- 

ment of the angle of incidence. line of junction of the 
two images was then rendered vertical, and the polarization 
measured in the usual way. The polarization of the sky, 1 

tical. At any other angle, a, the vertical and horizontal com- 
onents were cos?a and sin?a, and hence were equivalent to 4 
eam polarized vertically by an amount cos2a. If now any 

object was inserted between the two telescopes polarizing the 
light horizontally, p, the bands would disappear only when p= 
cos2a. Measuring the four positions of disappearance, and tak- 
ing their mean, gave an accurate measure of the polarization by 
a table of natural cosines, as with the polarimeter described 
above. Another way of expressing the effect of this instru- 
ment is to say that the bands disappear when the Nicol 1s 80 
turned that the plane of polarization shall be brought by the 
object under examination to an angle of 45°. The method of 
measuring the polarization of the reflected ray is now obvious. 
The pieces of glass are placed vertically on the center plate 
between the two telescopes, the latter set at an angle of 22, and 

_ the glass turned until the light is reflected from its surface, 5° 
as to render thé field bright. The Nicol is then turned until 
the bands disappear, and its position recorded. The angle be- 

* 
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tween the telescopes is then altered so as to make 7 successivel 
10°, 20°, 30°, &c., and the observation repeated. Various ad- 
justments must be made to eliminate constant errors, but they 
need not be detailed here. One series was made with a glass 
prism having an index of 1°52, a second with a plate of colored 
glass, a third with a sheet of plate glass and others with four and 
ten microscope slides. The latter were used, as the thickness of 
the plate-glass was such that, when a number of plates were 
placed between the telescopes, a portion of the internal reflec- 
tion would be lost. 

To measure the polarization by refraction, two similar meth- 
ods were employed. The plates were placed vertically over the 
center of a graduated circle, and a piece of ground-glass was 
viewed through them by the polarimeter. The plates were then 
set at various angles, and the polarization measured in each case. 
All these observations were made in cloudy weather, to elimin- 
ate the effect of sky polarization. Several series were made 
with the optical circle and Babinet’s wedges, placing the tele- 
scopes opposite each other, and recording the angles of the 
Nicol for various positions of the plates. Still a third method 
was employed, already described in connection with the Arago’s 
polarimeter. 

It will be noticed that no observations are given of the polar- 
ization of a beam transmitted by one surface of glass. ‘There 
seemed to be no easy method of measuring this quantity. It 
might be done by making aseriesof prisms of such angles that 
when the light was incident on one face at 10°, 20°, 30°, &e., 
the refracted ray would strike normally on the second face. 
The effect of the latter would then be nothing, so that the po- 
larization would in this case be entirely due to the first surface. 

o determine the polarization of a single surface of glass & 
plate was covered on one side with lamp-black, but it was found 
to give the same results as when laid on velvet. A plate of col- 
ored glass was therefore used instead. Fig. 6 gives the results 
of the observations of the polarization effected by one surface 
of glass, fig. 7, that of two surfaces, fig. 8, of four, fig. 9, the 
reflected beam for twenty surfaces, and fig. 10 the corresponding 
refracted beam. The smooth curves give the theoretical polar- 
ization, including the internal reflection, and the dotted lines 
omitting it. The observations of the reflected beam agree very 
well with theory, especially when the number of surfaces 18 
sm e refracted beams, on the other hand, show a devia- 
tion from theory which becomes perceptible for one plate above 
80°, for four plates above 65°, and for ten plates above 20°. 
The errors most likely to occur, which tan 3 be Common to all 
the observations on the refracted beams, are, first, stray Fats 

t or light entering the instrument without passing through ¢ 
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glass; secondly, light passing through the glass endwise, which 
might be recognized by its deep green color; and, thirdly, light 
reflected from the front surfaces of the plates. But all these 
errors would tend to diminish, instead of increase, the polariza- 
tion; and hence, if eliminated, the divergence from theory 
would be still greater. Probably the true explanation is that 

. internal reflection does not take place as completely as theory 
assumes, — y owing to the imperfect transparency of the me- 

partly to the dust and other impurities on the surface. 
It makes but little difference for the reflected rays, the polari- 
zation being the same for three values of 7, namely, 0°, 57°, and 
90°. For the refracted ray, on the other hand, the variations 
are very great, amounting in the case of twenty surfaces, at 90° 
incidence, to over 50 per cent. From the dotted lines we see 
that a partial absence of the internal reflection would account 
for all the results obtained, while neglecting it entirely would 
cause a still greater divergence between theory and observation. 

On account of the thickness of the bundle of ten plates o 
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Art. XV.—On the Dissipation of ssa. in Gases ; by 
DEMETRIEFF BOBOULIEFF 

[Translated from the Journal of the Russian Chemical and Physical Societies, by 
CLEVELAND ABBE. |* 

THERE are, according to the general statement, four forms 
of arocteinal discharge manifested in gases. ree of these are 
accompanied b luminous manifestations, and the sudden loss 
of electricity; these are the following: 

ischarge as an electrical spark. 
2. Discharge as a luminous sheet. 
8. Discharge as a kind of diffused light (Glimmlicht). 
4, A discharge without any light, and as a gradual slow loss 

this latter case is called dissipation (rassyania, déperdition, zer- 
streuung) of electricity. 

Coulomb has paid special attention to this dissipation, and the 
circumstances affecting the investigation into the distribution of 
electricity on conducting bodies. He has given a formula ex- 
pressing the connection between the quantities Q, and Q of 
electricity, found in a given body, at the beginning and the end 
of an interval, ¢, of time, during which the dissipation contin- 
ues; which is 

t 

(1) Q=Qye 

The quantity is called the coefficient of dissipation ; when it 

diminishes, i. e., when p increases, then the dissipation is slower, 
and vice versa. : 

Coulomb, making his observations in ordinary moist au, 

observed that the quantity — was very changeable. This might 

arise from the changes of temperature or of ay ae pres: 
sure, and the pressure of the aqueous vapor. Co b paid 
special attention to the action of aqueous vapor, Pa oe 

his opinion that — varies as the cube root of the quantity of 

vapor _— in a given volume of air. Many others after 
him have ed in experiments to determine this connection 
between the coefficient of dissipation and - the above quo 
causes; but the results of these labors harmonize but very little. 

I give here, in consecutive order, the akan of all the 
following savants :— 

P Pimecbelel ne seca assistance o: of Mr. H. Kalasosk in the preparation 
of this somewhat free translation of M. Boboulieff’s interesting memoir.—C. A. 
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Hlectricitiitsverlustes. Zeitschrift fiir die Mathematik und 
Physik, von Schlémilch, Kahl und Cantor, xi, 1866, pp. 325-354. 

Charault: Recherches sur la déperdition de l’électricité sta- 
tique par l’air et les supports. Comptes Rendus, vol. 1, pp. 
108-111. 
Warburg: Ueber die Zerstreuung der Elektricitit in Gasen. 

Poggendorff’s Annalen, B. exlv, s. 578-599.* 

1. Of the Coulomb’s Law expressed in the formula (1). 
Matteuci (p. 390) says: “The dissipation of electricity in pure 

and very dry air and gasest does not follow the formula and laws 
of Coulomb.” He determined his law by experiments carried 
on in damp air; within certain limits, the dissipation is certainly 
not in proportion to the quantity of electricity “contained in 
the body.” 

Dellmann (p. 336): ‘The absolute dissipation is proportional 
to the density of the electricity ; that is, it is according to Cou- 
lomb’s law.” 

Charault: “The dissipation always follows Coulomb’s law.” 
Warburg: “The dissipation of electricity in gases follows 

Coulomb’s law.” 

2. Influence of surrounding bodies. 
Matteuci (p. 889): The dissipation of the electricity depends 

upon the electric condition of the bodies found near the body 
under examination; the smallest loss is experienced when the 
helghboring bodies are charged with an electricity opposite to 
that in the body under examination. : 
_Charault says: “The dissipation follows Coulomb’s law in 
limited and unlimited spaces.’ 

3. The influence of the movement of the gases. — 
Matteuci says (p. 886): “The dissipation does not increase 

when the air is in motion, but, on the contrary, it diminishes ; 
and furthermore, this diminution is in proportion to the velocity 
of the movement of the air in relation to the body, and to the 
‘mount of the dissipation itself.” 

Deilmann (p. 845): “The dissipation does not depend on the 
Motion of the air.” 

* Received in Russia while the author was engaged in making his own experi- ™ents on the sy 

t The electrical dissipation for an interval dt is, according to Coulomb’s law, 

pa. ! di. 

Am. Jour. Sct.—Turrp Serres, Vou. VII, No. 38,—Fes., 1874. 
8 
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4. Influence of the size, configuration and conductibility of the body. 

Reiss* (pp. meh ek “The dissipation does not depend on 
these circumstance 

Matteuci (p. 406) : “The laws and the semen a the dis- 
sipation are independent of the matter of the bodi 

Dellmann (p. 344): “The dissipation does not depend on the 
size, form and matter of the electrified body.” (p. 346): “The 
dissipation i is the same in conductors and non-conductors.” 

5. Influence of the kind of electricity. 

Biot, repeating Reiss’s experiments, came to the same opin- 
ion,t “that the coefficient of dissipation does not depend on 
the sign of the electricity.” 

Matteuci (p. 408): ‘The dissipation and its laws are the same 
for both kinds of electricities, as well in dry gases as in the air; 
but in arog) charged bodies the negative electricity disappears 
much soo 
SS (p. — ‘The dissipation does not depend on the 

sign of the electricity.” 
Warburg (p. 599): “The dissipation of electricity of both 

signs is completed with the same rapidity.” 

6. Influence of the temperature. 

Matteuci (p. 411): “ In dry air the dissipation augments with 
increased temperature.” 

cf Bunn of humidity. 

Reisst testifies: “That age od a dissipation diminishes 
with the increased dampness of the 

Matteuci (p. 421): ‘In air of the same temperature, and under 
the same pressure, the dissipation increases with the quantity of 
suspen aqueous vapor; but this augmentation does not In 
crease in proportion to the cube of the suspended vapors, as 
concluded by Coulomb from his too few experiments.” 

Dellmann (p. 541): “The dissipation does not depend on the 
percentage of moisture in the air, but on the quantity of the 
vapor included in one cubic foot of the air; and in i ag RE 
to the increase of this ee the dissipation in 
Tags a this, ree ie “ ee te dissipation 3 is espe- 

* Die Lehre von der Reibungs electricitat, Bd. i, s. 106-147. 
Riess, Bd. i, a 113-114. 
Reiss, Reibungs electricitat, p. 
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quantity of vapor in the given volume remains the same. The 
coeficient of dissipation* increases with the increase of the 
quantity of vapor. 

Warburg: “Damp air does not cause greater dissipation than 
dry air.” 

8. Influence of the pressure. 

Matteuci (p. 415): “The quantity of electricity that may be 
retained on the surface of an isolated conductor depends on the 
density of the surrounding air. In a vacuum this quantity is 
nothing. The dissipation in dry air diminishes with the dimi- 
nution of the density.” : 
Warburg (p. 599): “The coefficient of dissipation sensibly 

diminishes when the pressure falls from 760™" down to 380™™, 
and at the pressure of 70™™" is less than one-third of what it 
was at 760™™,” 

9. Influence of various gases. 
Matteuci (p. 408): “In the air, hydrogen and carbonic acid, 

dry and pure, having the same pressure and temperature, the 
dissipation is the same.” : 
Warburg: “ Dissipation is the same in the air and carbonic 

acid, but in hydrogen one-half as great.” 

10. Influence of tobacco smoke, ete. 
Dellmann (p. 846): “Dissipation diminishes in the presence 

of tobacco smoke.” ; ; 
_ Warburg (p. 594) supposes “that the hard particles floating 
In the air exercise some influence.” 

Not only certain authorities in physical sciences, but even 
ical re es, sustain the 

ver vessel, an with an electricity of an opposite sign. But many experiments 
* Charault says, the dissipation in both cases decreases with the volume, thus: 

a= 

+ De la Rive, Traite de l'Electricité, T. i, p. 121. 
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tried at different sae prove that gases even of the — 
density, and under the pressure of even less than 70™™, c 
become under serif conditions conductors of electricity, aie 
the first three of the above classes of electrical discharge may 
be observed through them ;* but an absolute vacuum does not 
conduct electricity. 

On the other hand, it is impossible to deny all reaction on 
the part of the air, which is illustrated, for instance, by the 
movement of “ Franklin’s wheel.” But such a reaction may 
be derived from such atoms only as, after Saari electricity 
by contact with the electrified body, are repelled from it; of 
course, the magnitude of such reaction is very inconsiderable,S 

but nevertheless it is ee by the other manifestation, 
that is, the loss of the electri 

he atoms having oie from the body a portion of its 
electricity, carry it away as they retire, and distribute it to other 
bodies, either electricized with an opposite electricity or having 
ome direct connection with the earth. This constitutes in gen- 

ess of the loss of electricity by the agency of the 
ies, or the partial dissipation. Such, at least, is the opinion 
of almost all.| nt present, when the new theory of the con- 
stitution of gases is acce , such an explanation of the origin 
of electrical Saeipation’ inspires hope that the subsequent devel- 
‘opment of electrical statics will aid in explaining the electrical 
manifestations observed in gases, and particularly the Lapse Fe 

of electricity, whether by sparks or by silent discharge; and the 
dependence of the electrical conductibility of the gases on the 
atmospheric pressure 

Accepting the hypothesis of atomic motions in gases, it will 
easy to demonstrate that the dissipation of electricity depends 

on the pressure of the gas; and if we disregard certain circum- 
stances we will find that, 

1. Dissipation follows according to Coulomb’s law. 

2. The grey of dissipation, », is inversely proportional 
to the square root of the absolute temperature of the gas. 

3. That it is proportional to the pressure of the gas. 
4, That it depends on the nature of the gas. 

* Reiss, Reibungs electricitdt, B. i, pp. 39, 40; Morren, Pogg. Ann., B. 130, 
pp. 631, 633. 
¢ Reiss, Rebungs electricitét, B. i, pp. 39,42; Alvergniat, C. R., oe xiv, 

p. 963; Pogg. Ann., cxxxiii, p. 191 ; Willner, P Pogg. Ann., exxxiii, p. 
t In a vacuum this does not move —Tomlinson, Phil. Mag. (4 

f 

Ueber die gesetzmassig- 
£ Math., xi, pp. 348, 349; Matteuci, Memoire sur la propagé 

tion do Pelectricité, Aimn. de Ohiae et de'Pipe: (8) xxvii, p. 171. 
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The new theory of the gases assumes that perfect gases are 
ach 

is performed in an infinitely short time. The same thing is 
experienced in the concussion of particles or balls of any kind 
of hard bodies.* 

present the action of the last, we find that the force operating on 
the atoms (represented also by their radius=r) in the direction 
from the center of the atom to the center of the body, is equal 

to > where 

* Clausius: Abhandlungen iiber die Mechanische Warme Theorie, tl, 235, 

or Maxwell, Illustrations of the Dynamical Theory of Gases, Part I. Phil. Mag? 
}, XIX, pp. 19, 20. 
t Considering the state of distribution of the electricity on two spheres under 

the influence of minute electrical forces. 
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3 

@) = —31R7 ap 
and cis the distance between the centers of the ball and the 
atom ; the equation (2) is obtained by disregarding higher powers 

: : r r 
of the fractions, as for instance aT and oR 

allowable only in case (c— R) is much greater than r. 
us now see what will be the effect of such a force on the 

duration of the interval between two consecutive concussions. 
To this end let the velocities be wu and u; the distances of the 
center of the atom from the center of the electrified conductor at 
the beginning and the end of the interval be cy and c; then 
we consider the living forces we fin 

*r/ 
w—Uu = Q (= ~ =). 

m\e e, 

which is 

t ¢= cy ni where (=,;!,;,; of a millimeter, or the 
average length of the path between the concussions of two 
atoms;* and nis an abstract number of such value that the 

eee . 
ratio — represents a small fraction, so that we can put 

1 4nl 

Lae ae o 

thus we have 
4Q?r’nl 

(3) v—u~= oie =. 

The quantity m, the mass of the atom, can be expressed thus: 

prin a 
“Ng” Ng’ (1+ at)760’ 

where P is the weight of the unit of volume of the gas; N is 
the number of atoms in said volume; 6=0-001293 milligram 
is the weight of one cubic millimeter of air at 0° C. and 760™; 

is the actual pressure of the gas: ¢ is the temperature; @ 1s 
the density of the gas as compared with air; g=9800™" is the 
force of gravity expressed as a velocity per second. 

urthermore,+ 
1 1 

ee See 
where A is the mean distance between the atoms; p is the radius 

of action of the atoms. If now we indicate by A= iaR? the 

density of the electricity, i.e, the quantity belonging to one 
* Clausius, Abhandlungen, II, p. 325. 
+ Clausius, Abhandlungen, II, p. 272. 
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square millimeter of the surface, then we will be able to write 
formula (8) in the following form: 

pre R'  gi60(1+at) , _ 
u—U, =—+487 . sae TF % : Seca tt 

C, 6. 
4 3 

+1 1429270002". ¢ : } 760(1 at) 5 
cis Or ee dui 

To show how insignificant is the second part of this equation, 
we will make the following disadvantageous suppositions: 

eh a fe pe ass 7 =75 3 P=]ps3 Where fe 10"? ¢=Rh; 

and lastly, if for simplicity we put t=0, H=760™", d=1, for 
which there results* w=485 x 10° millimeters, we obtain 

mee ‘(1 A’n ot 
wou, (i+ R ‘i0* 

A’n 3) or _ ion & usu, (1 Rio 

If we put R=10™, A=108, n=10°, which correspond well to a 
very strong tension of the electricity+ and to a length of the 
path vl of six millimeters, we then obtain 

=I 40°00155. 
This change in the velocities will correspond to a change in the 
temperature of 0°-8 C. It follows that during the first moments 
there will fall on the surface of the electrified body— : 

uch atoms as would fall on it in case it were not electri- 
ars and in consequence of gravity alone. 

3. Such as may from greater or less distances accidentally 

r the first moment, during which the falling atoms 
become electrized, they retire from the surface of the body and 

* Clausins, Abhandlungen, II, p. 255. - 
+ Compare Weber and <aoens: Maassbestimmungen, Zuriickfihrung der 

tensitats Messungen auf Mechanisches Maass., p. 263. 
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As the result of these considerations we must admit that 
during the slow dissipation of the eaery the number of —_ 
dropping on the surface of the electrified body is nearly such a 
as determined by the pressure and temperature of the gas pie 
nearest to the surface. 

According to Maxwell* the number of atoms adhering in a 
given unit of time to a given unit of surface is 

where / and u are . 4 mean hs of path and the 
mean velocity of the atom; N is the number of atoms in the 
unit of volume of the gas; z is the codrdinate whose axis is 
normal to the surface; n, an abstract a epg either whole or 
fractional, included between zero and in nity. 

The number of atoms falling in the elementary —_ of time 
dt on the element ds of the oneag of the body will be 

= dt; 

hence the number of atoms See in the time dé on the 
whale surface of the sphere R will be : 

a NuR? dt. 
Each atom on striking the sphere will receive a quantity g of 
electricity, expressed by the ae 

1? 

bee Tr aS 

consequently the ball in the time dt will lose a quantity of 
electricity equal to 

Nu Qr dt; 

that is to say, 

dQ=—— NuQr dt; 

whence, assuming N and ~ to be constant, we obtain by inte- 
gration ‘the formula of Coulomb: 

ess 
in which the coefficient of dissipation will be 

3 

— 7 Nur 
= 

* Maxwell, Illustrations, Phil. Mag., vol. xix, p. 29. 
+ Reiss, Reibungs wena 09 vol. i, p. 226. 
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In order to demonstrate the dependence of this expression on 
the pressure of the gas, we will make use of the following: 

> jit-at, ve 6dH 
u=485 X10 fae, Nm= 7-760-(1--ady 

where the letters have the same meaning as before; we then 
obtain : 

Lie 9 d 
(4) pa 7 ee eae 

that is to say, the coefficient of dissipation in one and the same 
gas Increases in proportion to the pressure. oe 

aking this conclusion for my bond I undertook to investi- 
gate experimentally the dependence of the coefficient of dissi- 
pation on the pressure and properties of the gas. The apparatus 
that I used was constructed in the following manner : 

On the copper plate of an air pump was fixed a bell glass, with 
an opening in its upper part. Into this opening a diaphragm 
was adapted, having a sliding tube plastered carefully, through 
which passed a copper rod, having at its upper end a glass 
handle, and at its lower end a curved prolongation ending with 
a small sphere. To the diaphragm there was attached a silk 
thread, from which hung by the middle a little bar (MN) made 
of shellac, about 100™ long and 1™™ diameter, having on one of 
its ends a little ball made of elder pith covered with gold leaf, 
and on the other a small leaf of mica; by the middle of this bar 
again was fixed, also of shellac, a little rod 40™™ long and 2" 

diameter, carrying at its lower end a short magnetized needle. 
(mn). The ball was immovable, and of the same diameter as 
the movable one. On the outside of the bell glass on a level 
with the bar was pasted a scale (BB) on thin paper divided on a : 

mica sheet, 
The air or gases were introduced into the bell glass through 

five drying tubes, of which one was filled with small pieces of 

pumice stone, wetted with sulphuric acid, and another with 

chloride of calcium; under the bell glass stood a small vessel 
containing pieces of phosphoric acid. The experiments were 
performed only after the bell glass had been at least three times 
retilled with such air or gas. 

The shaft or copper rod served to charge the balls, which 
before being charged touched each other; in this position the 

* Clausius, Abhandlungen, II, p. 255. ; . ‘ 
+ Dellmann the quantity of water in the air. 

Zeitechsitt fir dis Mothemadih cea Donkey Soblomiloh. Bend 31, 6 248-352. 
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bar which supported the needle was in the magnetic meridian. 
When the balls are each charged with the same quantity of 
electricity, the bar MN will deviate by the angle aj; then the 
moment of the repulsion of the electrical forces may be ex- 
pressed thus: 

Q? 
rire eee od: 

and the moment of the magnetic force, 

MT sin a,, 

where L is the half length of the bar; 
M the magnetic moment of the needle 
mn, and 'T' the intensity of terrestrial 
magnetism. ithe both expres- 
sions we 0 

(5) a 8MTL sin’® $a,. 

After the lapse of the time ¢, the 
quantity of electricity will become Q, 
and the angle of deviation will be a: 

(6) Q’ = 8MTL sin® 4a. 

Eliminating the ——<. Q and Q, from the equations (1), 
(5) and (6), we obta 

(7) Bae 3(log sin $a,—log sin $a) 

According to this formula I have computed p. 
I am certain that each time 1 read the divisions on the paper 

scale BB, I could not make an error greater than one-half of a 
degree. The angle a ora is the mean of four observed num- 
bers ; if in the neutral state of the balls I read the divisions X 
and x and when they were electrified, the divisions Y an 
a then a is equal the half sum of the ‘diff fferences X—Y and 

In each of these four readings I could not commit an 
error of one-half of a degree; pera eas the largest error in 

the determination of the angles “and —* could amount only 

Tf $a and 4ay be varied +80’, then the log sin $a, and log sin 
ga will vary, which I indicate thus 

A log sin $a, and A Se sin 4a; 

as a consequence of this, p will change to 4p; and we have 
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log sin pe log sin = 
Pp+Ap_ 2 2 

P a "le ay - log sin ao log sin>+4 log sin*— log sin 3 

from this we obtain: 

[2 log sin 5 — Alog sing | 
+. . 

lo sin 4 — log sin $ | os 2 
eee we see that the term expressed in the parenthesis is less 
than nity. 

a, —¢ In the worst case, when A log sin a and A log sin ; have 

as Ap 
Opposite signs, we have for the greatest value of - 

A log sin + A log sin> A (8) <P : - 
log sin log sin > 

According to this formula I ah computed the greatest 
possible error in the determination of the quantity p in my 

experiments; and have selected only those results in which , 

is not more than 0°3: the rest I have rejected. 
The electrical condition was maintained from eight to t 

days, as for i nstance, from 30th June - 10th July, wid 3 in 
another case from 22nd J une to 30th Jun 

The following are the results sbtained 2 

I. In dry air at the ordinary pressure. 

Hour. a a | Ap ° 
No. | Month. | Day. - e t hal . 

1 Jul pe rr Te ee ae 
ral 12 toa 349m 2 45 0-2 118 

2 * oS) 8 $9 152 1 0 SESE a: | 
= 21 ; 1063 | 4 525) 0°08 | 247 

. 21 3 37 | 1180 9 15} 0°09 | 174 

S | Angst}: 34°] 2 18 Fo Ol oe ie 
2 14 S44 139 | 15 30 0-28 | 238 

: 14 3 167 | 1 75| 0°25 | 251 

4 . 19 | 4 or 19 6 see a 
* 45 0° ee Se ee eee eee 
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Il. In dry hydrogen under the ordinary pressure. 

a A 
No. | Month. | Day. —— t For Bee p 

1 July 13 4h 30m) __. cs ae, of wise oe 
es 14 | 1 © | 12307 7 30 | O17] 753 

2 a eee Gee Sn pee a ate Ay 
' 23 | 12 50 |1270|12 Oo | 0-18] 1147 
% 23 | 3 10 | 1410/11 15 | 0-16 | 1086 
“ 23 37 | 1617} 10 15 | 0-14 | 1027 
¢ 24 | 12 27 | 2693] 3 22:5) 0-10] 542 

3 * ee ee a eres 
s a6 | 8 3 | 458111 2261 0-36 | 716 

Ill. In dry air at pressures between 24™" and 50™™. 

No. | Month. | Day. —— t bea, JO + + p gobi 

1 June 30 | 4h om aoe | ES OO ois. a ee 
July ie 0 14407) 9 15 9 | 1618 | ce 

e 2 | 1 30 2730 | 8 22°5| 0-24 | 2297 | -. 
: 3 |12 45 4125 | 7 15 ‘18 | 2549 | -. 
a 4 | 210 5650 | 6 22°5| O17 | 2822 | 25 
= 5 |1 OPm) 7020} 5 75] 0-14 | 2644] -- 
“ 6 |11 404.m| 8380 | 4 17-5] 0°13 | 2536 | 28 

: Z 7 |12 30P.m.} 9870 | 2 37°5| 0-14 | 2118 | 32 
. 8 }115 11355} 1 45 | 0-15 | 1933 | 34 

2 . 29/2 © Cie eae os. fo eed ae 
« 30 | 2 46 1486 | 3 52:5/ 0-3 | 895| 45 

3 | August 5 |4 1 sate PS BO | ive} Seas oe 
9 6 1 4 1263 |. 8 Th} 0:2 879 | 55 

4 * 7 | 242 oe PE Ee ee 
a 8 |12 57 1335 | 10 45 | 018] 1117] 55 
“ e113 2787 | 5 62:5] 0-1 | 937] 65 

5 . 15 | 4 33 eee POO MT cess. | cone ee 
te 16 | 313 1360 | 10 525] 0-2 | 1302} 40 
a 17 | 234 2761 | 7% 37-5} 0-13 | 1312 
. 18 | 315 4242 | 3 652°5| 0-11 | 1028 | 50 

6 ‘ 19 | 2 30 Senet ae OSE cok eee ee 
: 20 |6 6 1356 | 9 0 | 0-2 | 1244] 35 

The mean of Series 
, Air ‘chee pressure of 760™™, =210 

IT, Hydrogen under pressure of (ho! great ages 
IH, Air under pressure of 30-50"™. 

I conelude from this: 
1. That the Asap of electricity in air oak: other gases) 

eens with 

same pressure]. 

the diminution of the pre 
. That the dissipation in hydrogen is ine ‘that in air [at the 
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Art. XVI.—Brief Contributions to Zotlogy from the Museum of 
Yale College. No. XX VIL—Results of recent Dredging Hapedi- 
tions on the Coast of New England. No.5; by A. E. VERRILL. 

5 [Continued from page 46.] 

pools, under stones, and extended their long tapering tails up 
to the surface; the pupa of a fly allied to Hphydra; a species of 

ledius, and several other beetles; and two or three species of 
. Mites, were also collected between tides. The following were 
among the shore-dwelling species: 

Crustacea. 
Cancer borealis. marinus. Cerapus rubricornis. 

O. irroratus. Hyale littoralis. Unciola irrorata. 
Hippolyte pusiola. Talorchestia megaloph- | Jeera copiosa. 
H. spina. thalma Smith. Idotea irrorate, 
Orangon vulgaris. Orchestia agilis Smith. _/ I. phosphorea Harger. 
Eupagurus Bernhardus. |Calliopius leviusculus. _| Erichsonia filiformis Har- 
E. Kroyeri. nia inermis. ger. : Gammarus orna: Amathella angulosa (?). _| Balanus balanoides. 

Annelids. 
Lepidonotus squamatus. {Nephthys, sp. Eulalia pistacia V. 
Harmothoé imbricata. [Nereis virens. Eteone, sp. 
Eunoé Erstedii. N. pelagica. |Phyllodoce catenula V. 
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-Rhynchobolus dibranchi- |Autolytus cornutu Amphitrite brunnea(St.sp.). 
rzea gracilis, ae sp.}| Polycirrus, sp. 

Girratulus a imate: sp. Myxicola Steenstrop 
Lumbrico is fragilis. ache, sp. —— cia Leidyi V.. 
~_ 2 nanos ornata V. Iclymonells torquata V. tamilla oculifera V. 

sp.* Cistenides granulatus. Spirorbia borealis. 

Turbellaria, 
Nemertes viridis. ame geri StimpsoniiV.| Fovia a 
Borlasia, sp. Monotus spatulicauda. Ete  eilipeolded, ete. 
Tetrastemma, three sp. Monocelis, i 

Mollusca, 

The shore Mollusca were decidedly northern, and the species 
were not very numerous. mong the most abundant of them 
are the following: 
Purpura lapillus. sels oe Saxicava arctica. 
Buccinum undatum. ee arenaria. 
Ilyanassa obsoleta. sso a palo Macoma 
Tritia trivittata. Littorinella minuta St. Turtonia minuta. 
Lunatia heros. Skenea eee oe Mytilus edulis. 

ittorina littorea. Acmezea testudinalis. Modiola modiolus. 
L. rudis. £olis asilioan Amareecium glabrum. 

‘enesiiag median antenna 
back to about the tenth segment; lateral antennze about equal to ‘on upper tenta- 

abo ixt veer irrus about 

oo 
asco Bay, 6 to 20 fathoms, stony; and in tide-pools at low-water. This was 

mentioned in we 4 ts 43, du “8. picta;” that name is preoccupied. 
Procerea gracilis V., 
ody very non phates eh Head subcordate, longer than broad, rounded in 

nt, posteriorly extending back in two short rounded lobes, not reaching beyond 
the buccal segment; anterior eyes considerably farther apart than the posterior 

Antenne and upper cirri of the first two segments very long and slender, 
y annulated; the median antenna is very much elongated, eee 

with narrow median dorsal line wn, and a 2 
on each side, at the base of the lateral cobeashrcnreia se black. peers about 
25> breadth, 1™"_ or 
ie Bay, 10 to 20 atone: and in tide-pools. 
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Radiata. 
The most common shore species were: 

Strongylocentrotus Dré- \Campanularia flexuosa. Sertularella rugosa. 
bachiensis. Sertularia pumila. Clava leptostyla. 

Asterias vulgaris. Metridium marginatum. 
Obelia geniculata. 

Several species of sponges are also common between tides. 
On the sheltered muddy bottoms, from just below low-water 

mark, to the depth of about two fathoms, the eel-grass, Zostera 
marina, grows in abundance. Among this many species of 
crustacea, worms, and mollusks find congenial abodes, and fur- 
nish abundant food for the fishes that frequent such localities, 
Some of these are somewhat southern in character. 
Among the Crustacea from the eel-grass were: Hippolyte 

j mith; J. (Zs 

Americana Smith; Calliopius leviusculus ; a new genus with 
‘very large epimera, allied to Metopa; a new species of Munna, 
a genus of isopod crustacea, new to the American coast; /dotea 

trrorata, etc. 
From the piles of the wharves at Portland a great variety of 

dectdn bryozoa, etc., were obtained; the slender 

mong the more interesting littoral species obtained on the 
‘ttorina littorea and 

the Cancer borealis. The latter is a large crab which has 

bridge, by D Palmer, It has been s eral 
Writers that this shell has been recently and accidentally intro- 

uced f urope: but Dr. Dawson informs me that he col- 



134 <A. #. Verrilli—Results of recent Dredging Hapeditions 

Kennebunkport, Me., Hampton beach, N. H., and Province- 
town, Mass. There is really no sufficient evidence that it was 
not an inhabitant of our shores before the advent of Kuropeans, 
but local in its habitats. It may have become more diffused in 
recent times, by commerce, or it may have been overlooked 
formerly by collectors. 

ne of the localities, most interesting zodlogically, that we 
visited, was a small shallow and sheltered cove, at the upper 
end of Quahog Bay, about thirty miles northeast from Port- 
land. This place is well known to be inhabited by the round- 
clam or “Quahog” (Venus mercenaria), which is not foun 
living elsewhere on the coast of Maine, so far as known to me. 
ndeed, this southern species is rare everywhere north of Cape 

Cod, on the New England coast, and is probably not to be 
found living north of Massachusetts Bay, except in the coves 
connected with Quahog Bay. It is also absent from the Bay of 
Fundy, but reappears in the southern and shallow parts of the 
Gulf of St. Lawrence. This anomalous distribution would be 

and surrounded on both sides by more northern forms. Sev- 

southern forms. 
In fact, the southern part of the Gulf of St. Lawrence, from 

Chaleur Bay to Prince cpa Island and Cape Breton Island, 
is a region of shallow water, occupied by another southern col 
ony, but a much larger one than that of Quahog Bay, and contain- 
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ing, perhaps, a few southern species that do not occur in the 
latter locality ; though owing to the fact that we could spen 
ut a few hours at this place, our collection is doubtless quite 

incomplete. On the other hand, we have, with the exception of 
the shells, very imperfect lists of the southern species inhabiting 
the colony in the Gulf of St. Lawrence, so that a complete com- 
parison cannot be made, at “present, except with the shells; 
these agree very closely, according to the lists given by Daw- 
son, : iteaves. 

s the existence of these isolated southern colonies has an 
important bearing upon the question of former changes of cli- 
mate on our coast, and as other facts, to be mentioned further 
on, are intimately connected with them, I give here a list of the 
species obtained by us, in the cove referred to, so far as they 
have been identified. 

List of species collected at low-water in a small cove at the upper 

end of Quahog Bay. 
Those with an asterisk prefixed are decidedly southern species, belonging prop- 

erly to the region south of Cape Cod. 

ARTICULATA, 

Crustacea. 
Cancer irroratus, Gammarus ornatus. Limnoria lignorum. 

*Eupagurus longicarpus. |Amphithoé, sp. *Argulus, sp. 
Crangon vulgaris. *Epelys trilobus Smith | *Limulus Polyphemus. 
*Mysis stenolepis Smith. |Idotea irrorata. Balanus balanoides. 

ww 
Annelids. 

Lepidonotus squamatus. |*Rhynchobolus dibranchia-| Fabricia Leidyi- 
Nephthys ingens. Spirorbis borealis. 
Nereis virens. 

Turbellaria. 
*Meckelia ingens. |Nemertes viridis. |*Nemertes socialis. 

OLLU 

Gastropods. 
cinerea, pidula conve: 

Purpura lapillus. *C. forni Lacuna vincta. 

“ily anassa obsoleta. *C, plana. Rissoa aculeus. — 
Tritia trivittata, Littorina rudis. Acmeea testudinalis. 
Natica heros, 

Lamellibranchs. 
Saxicava arctica, [Macoma ilis. *Modiola plicatula. 

Mya arenaria. *Petricola pholadiformis. | Anomia aculeata. 
*Venus mercenaria. | Mytilus edulis. | 

ryoz0a 
Alcyonidium hispidum. | Alcyonidium hirsutum. 

RADIATA. 

Echinoderms 
* Asterias 

Am. Jour, Sct.—Tatrp Serres, Vou. VII, No. 38.—Fes., 1874, 
9 
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Hydroids. 
Sertularia pumila. |Obelia geniculata. | Clava leptostyla. 

OUP 
Metridium marginatum. 

St. Lawrence, and many of them to the Arctic Ocean, North 
Pacific, and northern Europe, they all extend as far south as 
Long Island Sound, and several of them even to North Carolina. 
Most of them are, therefore, northern species having a wide dis- 
tribution, and their presence in this particular locality has no 
special significan 

Is). 
at at a more remote period, the marine climate of this 

region was still warmer,* and the southern species were more 
abundant than during the period when the Indian shell-heaps 
were formed, is shown by the occurrence of great beds 0 
oyster shells a few feet beneath the mud in Portland Harbor, 
where they are associated with quahogs and several other south- 
ern species, among which are Callista convexa, Turbonilla wnter- 
rupta, and Pecten irradians. The latter is not known to live, 
at present, north of Cape Ann, on the New England coast. It 
is absent, apparently, from the colony in the Gulf of St. Law- 
rence, as well as from that of Quahog Bay. It is very rare 
north of Cape Cod.+ 

* The evidence here given is probably applicable chiefly to the temperature of 
the warmer months, or more properly to the reproductive season of the mollusks 

to, for the climatic distribution of most marine animals seems to depen’ 
mainly on the temperature of the at which reproduction tak . 

in nom 
without mentioning the special locality. It may, perhaps, occur in some of 
sheltered localities near Halifax, where another southern colony exists. 
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The Callista convexa is still found sparingly in shallow, shel- 
tered localities in Casco Bay, and rarely at Eastport, Me., but 
it is more common in the colony of the Gulf of St. Lawrence, 
and very common south of Cape Cod. But the oysters (Ostrea 
Virginiana) and “scollops” (Pecten wradians) had apparently 
become extinct in the vicinity of Portland Harbor before the 
period of the Indian shell-heaps, for neither of these species occur 
in the heaps on the adjacent islands, while the quahogs lin- 
gered on until that time, but have subsequently died out every- 
where in this region, except at Quahog Bay. ‘The oysters have 
survived only in the locality near Damariscotta, though far less 
abundant there than during the Indian period. 
_ The beds of dead shells of oysters, Pectens, etc., were found 
in making excavations in the harbor with mud-digging machines. 

great extent. Mr. C. B. Fuller, who has made a good collection 
of these shells for the Portland Natural History Society, informs 
me that the farmers have, in some instances, found it profitable 
to cart away these ancient shells for fertilizing purposes. The 
position of these beds indicate that no important change in 
the relative level of the land and water can have occurred in 
that region since they were formed. These beds are, of course, 
easily distinguished from the much more ancient Post-Pliocene 
deposits that oceur abundantly in the same region, but extend 
back several miles from the coast, and occur at all levels, from 
low-water mark to about 200 feet above high*water mark. The 
latter are characterized, in that region, by a more arctic assem- 
blage of shells than that now inhabiting the adjacent waters, though most of the species still survive, in deep water, off the 
coast of Maine. 

The facts above presented indicate: 1,—that in the Post-Plio- 

probably about like that of the present Newfoundland or Labra- 
dor Coast; 2,—that at a subsequent period, when the coast had 

ture of _these waters has gradually declined, but was still some- 

Water in that part of the gulf, which 
‘ p the sun, in summer; an 

sufficiently powerful to thoroughly mix up the very cold waters 
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of the northern and deeper portions of the gulf with the warm 
waters of the southern part. Tides like those of the Bay of 
Fundy and coast of Maine would undoubtedly at once diminish 
this contrast in the temperature of the different parts of the 
gulf, and greatly lessen the temperature of the southern part, 
by reason of the far greater volume of the cold water. 

The origin of the southern species in the gulf is a totally 
different matter. I can explain their presence there in no other 
way than to suppose that they are survivors from a time when 
the marine climate of the whole coast, from Cape Cod to Nova 
Scotia and the Bay of Fundy, was warmer than at present, 
and these species had a continuous range from southern New 
England to the Gulf of Saint Lawrence. At that time there 
may have been a direct shallow passage from the Bay of Fundy 
across to the Gulf of Saint Lawrence, for the land is there 
narrow and low; but of this we have no direct evidence. 
deep channel there would act like the Straits of Belle Isle, and 
admit the cold arctic current to the coast of Maine; this may 
have been the case in Post-Pliocene times. 

thus favor the southern species inhabiting shallow water. A 

Newfoundland, would lay bare a great part of the Grand Banks, 
close up the Straits of Belle Isle, and more than double the 
size of Newfoundland, which would doubtless produce eng 
climatic changes on the New England coast, as Professor Vana 
as suggested. 

‘o be continued. |] 

ERRATUM.—>p. 134, for Eurosalphinz read Urosalphina. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PuHysics. 

On the Amount of Carbonie gas in the Atmosphere.— i 
Trucuot has recently made a series of determinations of the 
amount of carbonic gas in the atmosphere. His method of analy- 

,000 ; a number very near that usually received. 5th, that the 
proportion of carbonic gas diminishes with the altitude, thus : 

Station. Altitude. Wt. CO, ols. of CO. 
to the liter. in 10,000 of air. 

Clermont-Ferrand, 395" 0°623" 3-13 
Puy-de-Déme, 1446 0°405 2°08 
Pic-de-Sancy, 1881 0°342 17? 

— C. R., \xxvii, 675. Bull. Soc. Ch., TI, xx, 494, Dec., 1873. 6. F. B. 
de- 

ments upon the decomposition of hydrogen arsenide. He pre- 
ared the gas from sodium arsenide by the action of water, or 

preferably of very dilute acids; the sodium arsenide itself being 

h 
the cold, a red-brown powder of arsenous phosphide is thrown 

down, formed as follows: 
PCl,+AsH,—(HCl),+-PAs. : 

Thi Substance, separated from the liquid and dried in a current 
of carbonie gas at 70° to 80° C., is a dark red-brown lusterless 
powder, containine 70°53 per cent of arsenic and 29°11 per cent 

of phosphorus, ater decomposes it, yielding a substance hay- 
ing the formula As,P,0,. It is insoluble in alcohol, a -_ 

= 

i e 1s- chloroform, and in sulphuric and hydrochloric acids. _C 
Solves it in small quantity. By nitric acid, it 
arsenic and phosphoric acids, Alkali-hydrates decompose it, pro- 

ducing hydrogen phosphide and arsenide, arsenite and phosphite 

arsenic acids, In close vessels, it decompose 
Phosphorus and arsenic, which sublime. The author also observes 
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that hydrogen arsenide is decomposed both by sap ete sul- 
phuric and hydrochloric acids, depositing, not a ydrogen 
arsenide, but arsenic ee and evolving i in the case ‘of the former, 
sulphurou id. in act with arsenous chloride, hydrogen 
arsenide is property yielding metallic arsenic and hydrochloric 

acid, thus: = AsCl, + AsH,=-(HCl),+-AsAs. 
Hence the author’s ie ee that the attraction of the 
arsenic atoms for each other is greater than their attraction oe 
the chlorine and hydrogen atoms pel aot Finally, on treat- 
ing sodium arsenide with water, gaseo s hydrogen arsenide is 
abundantly evolved, and a brown velvet- ‘like residue is left, which 
gare on analysis the formula AsHL. ——Ber. Berl. Chem. Ges. + Mi, 
~ 1873. G. F. 2 

On the Sensitiveness of silver bromide to the so-called Chem- 
ie rigged rays.—It is well known that with ordinary fii: 

as the line Ein de e gree GEL has now Hassvered the remark- 
able fact that by snttable Seitcieci, silver plates may be rendered 
sensitive to any of the rays of the spectrum at pleasure, even to 
the His attention was called to this subject by observing 
that some dry plates, prepared with silver bromide, received from 

ortley in England, were more sensitive to the green rays, near 
the line E, than to the bright blue, near the line F. This led to 
n inv es tigation into the sensitiveness of silver bromide to the 

various colors of the spectrum. spectrum was produced by 
a direct-vision prism, receiving its i ht from a slit 0°25"™ wide, 
illuminated wih sunlight from a Foucault’s heliostat. The image 

was produced by a ‘Steinheil’s camera lens, the portion 0 
spectrum from D to G being 35™™ in len The experiments 
were all made from 11 to 2 o’clock in the day ‘and during a cloud- 
less sky. The time ef exposure was generally ten minutes, and 
the plates were developed with solution of ferrous sulphate. 
It was at once chacerea that the ‘beens was sensitive to rays 

beyond the line F, rather than short of it, as had been supposed. 
Moreover, while wet plates, with an acid developer, were found to 
be sensitive to rays extending eS to the yellow (to between 
and E), dry plates were affected by rays two millimeters beyond 
D; i. e., rays in the orange. Inthe former case, the most intense 
“pa took place between G and F; diminishing rapidly beyond 

ard E. In the latter, though the action in the blue was 
on ee its decrease was much less rapid. The author con- 

more refran ays. In all the dry plates prepared by him, 
however, a such increase of sensitiveness fro blue toward 
the green was shown as was exhibited by the English dry plates 
above subilidned: In casting about for a reason for this, the 
common explanation of the use of a silver solution as a sensitizer, 
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solution acts by absorbing the blue —occurred to him, 
concluded that the English plates must contain some substance 
which absorbed green light more strongly than blue. ) 

Sensitiveness of the silver bromide for yellow. Such a substance 
he found in corallin, the solution of which showed a strong band 
at D in its absorption spectrum, while at the same time, it trans- 

Fe * B. 

4. On the Existence of Chromium dioxide.—H1n1z has investi- 
gated, in the laboratory of Dr. Lothar Meyer, the methods o 
Preperecion and properties of chromium dioxide. He used: (1) 
anquelin a mposing chromic 

the action of chromic acid on chromic hydrate. 

dichromate: product was a brown hydrate. (6) 
by the aetce. of chloride of lime on chromic hydrate ; no result, 



142 Scientifie Intelligence. 

The product ae ape gia s method—the fifth above given— 
when dried at 250° till the weight is constant, approaches very 
near to the Sopeices of chromium dioxide. It is a fine deep 

w has conducted a series of experiments on the 
denporaiion i volatile reeds especially ether. Such experi- 
ments have hitherto led t results expressible in the form of 
laws ne conditions nae Iyhie they were made were not 
simple enough ; yet they were sufficiently varied. The science of 
evapoeation, especially of the diffusion of vapors, remained an 
beer ae ed field. 

e following experiments, to avoid the i ie lowering of the 
tem ree: at the surface, narrow tubes were chosen for evapo- 

rating vessels, instead of the wide vessels hithert rto used. 
(1.) The veloc city of the evaporation of a liquid from a tube is 

inversely proportional to the distance of the level of the liquid 
from the open end of the tube. This law holds with —. 
exactness when the distance of the level a little exceeds 1 

(2.) The velocity of the evaporation is independent of ‘i diame- 
ter of the tube, This result was obtained from experiments with 
tubes the diameter of which varied from 0°3"™ to 

(3.) The velocity of the evaporation increases with the tempera- 
ture, so far as with this the vapor-pressure of the liquid _ 
p be the maximum of elasticity of the vapor correspondin e 
temperature of the observation, P the atmospheric presi 
under which the liquid evaporates, the velocity of the evapora- 

the numerator and P-p the denominator. If the pressure of the 
vapor becomes equal to that of the air, this logarithm becomes 
infinitely great, and signifies that under this condition the liquid 
boils. 

Experiments were also made on evaporation in closed tubes. 
If the open end of a tube, the other end of which is closed, be 

dipped in silee: bubbles form and issue continually from the tube, 

and at first the times in which successively equal numbers of 
bubbles form, are proportional to the odd numbers. 

f the immersed tube contains hydrogen instead of air, the same 
number of bubbles form in one-fourth of the time. Evaporat ion 

a liquid can be evaporated in an open tube in various gases 
consists of a T-shaped glass tube, through the horizontal cross 
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piece of which a continual current of the gas is conducted, while 
the liquid to be evaporated enters the vertical arm. 

tube provided with a cock be dipped with the cock open 
in ether, the level of the liquid within the tube will sink below 
that outside; and at first the depths to which the interior level 
sinks below the exterior in definite times are as the square roots 
of those times.— Philos. Mag., xlvi, 483. 10, 

6. Prof. Virtart has measured the time required by flint glass to 
change iis magnetic condition, or to rotate the plane of’ polariza- 
tion. A beam of polarized light was passed through the poles of 
a powerful electro-magnet and a glass cylinder interposed, whic 
acted like a cylindrical lens. This cylinder could then be turned 
end over end with any desired velocity. When not magnetized, 

produce the complete effect, 0024" was necessary.—Pogy. An- nalen, No. 7, 1873. ec _ 7. M. E. Ducnemer addresses a note to the French Academy, 
in which he claims that @ cireular compass needle possesses the pieing advantages over the usual for 

Bb, 

— Phat length is equal to this diamete 
2d. 

_ 3d. A more satisfactory means of suspending the magnet when 
1t 1s well mounted and balanced by a plate of agate; it seems 
then to move as if placed in a liquid. : 
_ 4th. An increase in sensibility of the magnet proportional to 
its diameter, 

The possibility of neutralizing the magnetism of the vessel 
by means of a second magnetic circle, changing the position by 

an amount calculated beforehand, and thus permitting the = 

Dr. J. B Roy 
on the electrical phenomena which accompany irritation of the 

leaf of Dionwa muscipula. 
hen the opposite ends of the living leaf of this plant are 

Placed as non-polarizable electrodes and connected with the 

terminals of a Thomson’s galvanometer, a deflection is produced 
Which indicates a current from the proximal to the distal end of 
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the leaf. This current he calls the normal leaf-current. 
instead, the leaf stalk is placed on the electrodes (the leaf remain- 
ing united t 0 it) in such a way that the extreme end of the stalk 
rests on one electrode, and a part of the stalk at a certain dis- 
tonige from the leaf on the other, a current, called a stalk-current, 
is indicated, opposed to that in the leaf. To show these currents, 
it is not necessary to expose any cut surface to the electrodes. 

i 9 b= ee 
hyead = 
5 

— @ i) 5 ~ S ie) 
> 

— i) 
a, tie) S <j ie°) i] fob ia] =r) c oO or = ° =} ° 
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by oe wee its length one-half, this deflection was 
increased t 65, 90 and 120. Partially severing the leaf gave 
the same pees as if it was completely cut o 

If the leaf is placed on the — as before, on introducing 
the petiole into the circuit of a small Daniell, the deflection is 
increased when the current passes lows the petiole, that is, from 

On reversing the current the deflection is diminishe 
If, the leaf being so placed that the normal leaf-current. is 

indicated by a deflection to the left, a fly is allowed to creep into 
it, it is observed that the moment the fly reaches the interior (so 

as to touch the sensitive hairs on the upper surface of the lamina) 
the needle swings to the right, the leaf at the same time closing 
on the fly. 

The fly having been caught does not remain quiet, and ea ch 
= it moves, the needle again swings to the right, always com- 

for 
‘Pica ng the : af- mc and leaf on the electrodes as before, the 
ae current is seen to be increased, whenever the leaf is irritated 
as abo 

If the open leaf having been placed on the electrodes, one 0 
the concave surfaces is pierced with a pair of platinum needles 
connected with the — coil of a Dubois Ray ‘mond indue- 
tion apparatus, it is observed that when the circuit is closed the 
needle swings to the Sek as when irritated mechanically. No 
difference is observed when the induced current is reverse 
The observation may be repeated any number of times, but no 
effect is produced unless an interval - — ten to twenty seconds 
has elapsed since the preceding irritat 

if the part of the concave surface of the leaf nearest the petiole 
is excited, the swing to the right is always preceded by a momen- 
tary jerk of the needle to the left. This effect cannot be produced 
by irritating any other part of the concave surface of the leaf. 

An interval of from a quarter to a third of a neat always 
intervenes between the act of irritation and the negative varia 
tion.— Nature, ix, 75. B. Gy Fs 
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II. GeoLtogy anp Naturat History. 

. Voleanie Energy: an attempt to develop its true Origin and 
Cosmical Relations ; by Roserr Matuet, A.M. F.R.S, ete 
This important paper is now published in full in the Journal of the 
Royal Society, having been read in abstract June 20, 1872. 

e author accepts in general Sir W. Thomson’s view, that plu- 
tonic action or “ Vuleanicity ” results from the dissipation of 

develops the idea first distinctly expressed by Constant Prevost, 
that elevation, folding and crushing of strata is the result of tan- 
gential pressure, originating in the contraction of the earth’s crust 
by secular refrigeration; considering the latter, as well as t e gen- 
eral increase of temperature, with depth, as facts sufficiently 
established, 

ming that in consequence of the viscosity of the cooling 
materials, the temperature would, after a certain epoch, always have 
een highest near the center of the mass ; and that a crust began 

d began to corrugate and double upon itself, elevating moun 
i now fo 

an 
chains along the lines of weakness, and extruding rocks, now form- 

h period, of a 

efined: 
present 
be, by 

rushing 
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As regards the modus operandi of this agency, Mallet considers 
mainly three points, viz: 1. Evolution of heat by compression 0 
rocks within the limits of elasticity; 2. Friction, by sliding of 

Rock crushing. 

Concerning the first point, Mallet deduces from known data and 
assumed conditions largely within the limits of probable maxima, 
that in an unsupported shell, the crushing force by horizontal 
thrust would exceed at least 428 times that required for crushing 

(a free cube of) the hardest known rocks; and that no practically 
possible conditions will suffice to prevent crushing under such pres- 
sures. He then proceeds to investigate experimentally the ques 

to powder occurred, were noted, as well as the distance through 
which the crushing plunger had descended at either point. The 
elevation of temperature by crushing was in all cases very percep” 
tible, and in those of the harder rocks very considerable. It was 

not directly determined, but calculated by the aid of Joule’s equiv” 
alent number, and the (known or re-determined) specific heats and 

gravities of the rocks, ‘ 
_From the elaborate table in which these results are given and 

discussed, it appears that the mean work expended in crushing 
one cubic foot of the rocks experimented upon, varied trom 

is 
and of general considerations, he obtains for the “mean rock” of 
the first 100 miles of crust, the following data: 
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British heat-units per cub. foot of rock crushed, pt BAS 
Temperature Fahr. to which it is raised,...--.-------- =183°74 
Cub. foot of rock at 300° F., fusible at 3,000° by crush- 
ig J. cub,.foot of. mean rock,....u fine. necauec anes = 0:108 

Passing t 
eral masses, Mallet shows the unreliability of the experiments 

3,000°. The slag cones were again measured, after cooling, at 53° 

Mean coéfticient of contraction from fluidity to solidification, 
3680° to 3000° F. = 6°982° 
3680° to 538° 0°932°76 

which is about 6 per cent, against 20-25, as determined by 
Bischof. 

usually given we adopt, the annual loss cannot be less than 575 

amount annually lost were produced by rock-crushing, it would take 

987 cubic miles of crushed rock. But doubtless by far the greater 

part reaches the surface from a cooling nucleus, and but a small 

portion is manifested as vulcanicity. Upon an estimate of the 

entire mass of volcanic cones known, Mallet comes to the conclu- 

sion that 7,200 cubic miles of crushed rock would have sufficed 

ela sed during their production is immense. : 2 

aving proved that the crushing of the earth’s solid crust 

affords a supply of energy sufficient to account for terrestrial vul- 

8 
a - 

the crust to contraction will naturally be, not continuous, but per 
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saltum, and more or less localized along lines of especial weakness, 
oints consta antly displaced by these very acts. The effects 

; re 

volcanoes, and their general parallelism to great mountain chains, 
thus also finds its natural explanation. The volcano is a safety 
valve for the earthquake, in so far as its activity prevents the 
accumulation of virtual ene to the extent that on sudden 
yielding, widely destructive ostnolyems would ensue. 
A 

. 

parallel train of reasoning per to the moon at once ex- 

theory may be regarded as a true interpretation of Nature. 
E. W. H. 

2. Geology of the Cobequid Mountains, Nova Scotia ; by D. 
Honeyman. (From = ee of the Nova Santis Insti- 

tute of Natural Science.)—The ailway opens up in a beautiful 
manner the geological cece of the Cobequid mountains. e 
most instructive part of the section is that which traverses the 
mountains on the Cumberland side of the county line. The cen- 
tral or syenitic formation extends along the line of railway a dis- 
tance of 24,000 feet; of this 12,900 feet is in the county of Cum- 
berland. On either side of this is the Lower Silurian. On the 
Colchester side this formation has its largest development, hav- 
ing a width of 10,400 feet. On the Cumberland side the width 

pideous and win peaaie tae al. ‘The last ¢ rrespond ex exactly with t 
Sey conglomerates of Canada, which are cop panini: 

contain abundance of fossils. of older forms than any yet found in 
Nova Scotia ese are in t t state of preservation. 
Graptolites of the most delicate and = forms are in a stat 
of preservation aioe in such rocks. ilobites and Lin- 

This important discovery, made by the author on ‘the 17th of 
September, ra solved a very important problem regardin the 
ge and succession of the older metamorphic rocks of ip: 

Scotia and One Breton, and possibly also of New Brunsw 
The vertical thickness of the fossiliferous and interbedded dior 

. 
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ites is 770 feet. Succeeding the Lower Silurian on the Colchester 
side is a band of Middle and Upper Silurian, about 2,000 feet 
wide. This is the band which contains the Londonderry iron 
deposits. Here they are not apparent. On the Cumberland side 
the corresponding Middle Silurian band has a width of 3,000 feet. 
One fossil, a Zingula, was found in the lower part. 
Succeeding the Middle Silurian, on the Colchester side, is a 

great width of the Carboniferous formation. This shows neither 
limestone, gypsum nor coal. 

On the Cumberland side is the Carboniferous formation, which 
contains its coal fields. The part of this formation which immedi- 

. ately lies upon the metamorphic formations of the Cobequids con- 
sists of conglomerates and sandstones. One remarkable feature 
of these two was that they contained embedded blocks of syenite 
of 200 pounds and upward at a distance of 2} miles from the 
original rock of the mountain. Fossil plants embedded in the 
= sepia with these rocks are found closely adhering to the 
atter. ‘ 

found having abundance of rain prints, rill marks, fossil plants 
and abundance of footprints of small and large reptiles. One 
reptile had trodden on a fern leaf which lay in the rain-pitted 

3. On a shale (Brandschiefer) in the Lower Permian near 
Pilinitz in Saxony + by Evernr Geryitz.—This shale, according 

- acant, ; 
little Serpula of the Coal measures, made a fungus by Goppert ; 
esides species of ('alamites, Asterophyllites, A nnularia, Schizop- 

teris, Sphenopteris, Hymenophyllites, Odontopteris. Callipteris, 
Neuropteris, Dictyopteris, Cyatheites, Alethopteris, Walchia, Car- 

(. principalis Germar, C. Roesslerianus Gein., Pinites Naumanni 
Gutb., Sehutzia anomala Gein. A plate representing the wings 
of Blattine, the fruit Sigillariostrobus, Sphenopt 

fact pointed out before by Sandberger, and also by Prof, Geinitz 
for a Siberian locality—is a fact of great interest. : 

ies of Silica from a Meteorite ; by 
SKELYNE.—Maskelyne found this mineral in the meteorite of 

Breitenbach, in which it occurs in colorless grains, 1 to 3 milli- 

* 
9) Tr e 

mite and troilite. It has the form of a right rhombic prism (1) 



150 Scientific Intelligence. 

of 120° 20’, with the planes 7-7, 1-4, 4- 34 44; and also a octahe- 
dral planes. The inclination of 1-4 on the — re Cleay- 
age is distinct parallel to the besa nd imperfect in si direction 
of the vertical prism I. Maskelyne aaa observed that the crystals 
are optically fs vxial, Hardness between that of apatite and feld- 
spar, or 5°5. Specific gravity 2°245, ste of tridymite (another 
form of silica) being 2° 3, and of quartz 2°6. An analysis afforded 
Maskelyne —SiO? 9 430, Fe?08 1:124, CaO 0°578, MgO 1°509 
100°641. It is ees as insoluble in a solution of carbonate of 
soda as quart 
Vom Rath oe examined the mineral and confirms the results 

of Maskelyne. He obtained for the specified gravity 2°247; and 
for = sors sarah SiO? 96°3, FeO 1:6, MgO 1:1=99°0. The 
presence of iron and magnesia is attributed to the presence of a 
Little oe onzite, 

+ Maskelyne that z found 7h Partsch in the eteatte of 
Steinbach (which closely resembles that of ‘Bretentad may 
have been asmanit 

5. Miner: cniatiek Beobachtungen V; von Dr. Atprecut 
Scuraur. 88 pp. 8vo. (From the 67th ‘hie of the pase 
of the k. k, Akad. der Wismenccls 1873. Wien.)—This memoir 
by the eminent crystallographer of Vienna, is an elaborate eee 
on the mineral species of the Brochantite group. It gives a full 
=e of the er ponlene” of the spevies, and of their chemi- 

and physica! relatio 

group, obtaining in his sa ast 
Si 0, Al 29°0, Ca 11:2, K 115, Na 87, Cl 9°1, 5 1-7=104" 

sodium) on the silicate of the lava. Microsommite occurs in hex- 
agonal prfsms, with pyramidal | er on the basal edges, an 
hiss 43° 40’ as the basal angle of the pyramid, Vom Ra rt en” 

the eruption of 1872, as pir as augite, hovibleddk: seer toe 

biotite, negra and magnet 
V th’s paper on the ctyitsltiention of leucite, _—— out 

that it is ae is. 008 is contained in Poggendorff’s alen Er- 
ganzungsband, vol. vi; and the same paper ieee ts of the co aepecliod 
forms of the Vesuvian augite and hornblende derived from su 
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mation, the forms of the crystals of sulphur; Arcanite of Roccal- 
muto; also of Jordanite from Binnenthal, mica of Vesuvius; 
epidote of Vesuvius; microsommite; and chalecomorphite, a new 
species from the lava of Niedermendig of the hexagonal system. 

7. Note on Anomphalus Meeki.—Proft. F. B. Meek has called 

of a new genus, for which I propose the name Dawsonella, in 
honor of the scientist who done most to bring to our knowl- 
ed e land-snails of the Carboniferou em 

though the true Anomphalus probably belongs to the Rotellide, 
as stated by its authors. Ae: G DLE 
New Haven, Ct., Jan. 20th, 1874. 
8. Glacial Period in New Zealand.—Dr. Hector has shown that 

the Glacial period was a marked one in New Zealand geological 
history, and holds that the era was one of “ prolonged though per- 
aps not excessive elevation”; and that “in consequence, espe- 

cially in the South Island, there is a marked absence of marine 
drifts and tills.’— Nature, Jan. 1. : 

_ 9. Fossils of New Zealand.—Catalogues of fossils from the Ter- 
tlary formations, and also an illustrated work on the fossil plants 
% : 
lication. Seven species of Plesiosaurus and related genera have 

para.— Ibid. 
10. Addendum to Article XL VII, vol. vi; by the author, T. B. 

Comsrocx.—Concerning the age of the Bridger and Green River 

groups, referred to the Miocene by Hayden, there is still much 

dis ute, one of the best authorities expressing confidently the 
Opinion that they must be considered Eocene.* In this paper I 
have followed Hayden’s classification provisionally only. For the 

a ai 

he Niagara limestone and the Oriskany sandstone are new for- 
mations to this region. 

O., January 1, 1874. 

Eocene age of these beds. | 
AM. Jour. Sct.—Turep Szrms, Vou. VIL, No. 38.—Fss., 1874. 

10 
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bd: perce Jrom Santa Clara Co., California; by E. 
GoLp his antimonial mineral occurs on stibnite, consti- 
ating gang from a thin coating to a quarter of an inch in thick- 
ness, and sometimes crystallized in cavities. The crystals were 
orthorhombic, and are rhombic A rte ss 110° 8’, with the vertical 
edges truncated. It is o when amorphous, but subtranslu- 
cent when crystallized ; the pa resinous, of a faint yellow color, 
with the streak dull yellow to straw-yellow. Hardness=4. G.= 
3°518. B.B., in the closed tube yields water and a white subli- 
mate; on charcoal, metallic globules and a white incrustation, 
with fames on _stoppi ng the heat ; insoluble in nitric acid; soluble 
in hydrochloric. An analysis afforded, after deducting 8°84 of 
quartz, Sb*O% 47°69, Fe?O0% 35°36, H20 16 94 = 100; affording 
the a a ne for the antimony, iron and water 1*1:1:1'4 
taking it at 1:1:1°5, it corresponds to 2 of sesquioxides of anti- 
mony and iron te 3 of water. —Proe. Acad. Nat. Sci. Philad., p. 
366, 1873. 

12. So ptewags — Trautwinite from Monterey Co., California ; 
by E. Gop Proc. Acad Nat. Sci. Philad., 1873, p. 365.— 
Analyses afforded 

Chromite, 12 19 212 15.24 218 565 12° a sp. gr. 4°1647 
Trautwinite, 21-78 Men 13°29 0°81 18°58 8 3°50. 

Mr. Goldsmith concludes that the trautwinite is a result of the 

alteration of chromite; and that the silica and lime found in this 

chromite is in the state of trautwinite. The mineral is not acted 

id. 

bi 

Muscadine or Pits dite ox Grape! 
e Gardener’s Chronicle — attention to Dr. Regel’s bring- 

ing forward as an “ objection to the Darwinian theory, the cir- 
cumstance that the cultivation on the American vines has resulted, 
in the course of a few score of years, in the production of as great 
an amount of variation as has been obtained in Enrope and Asia 
during tens of centuries.” Upon which it may be remarked, 1, 
that there are in North America several species to work with, 

against the single one cultivated in Europe and western Asia ; 
and, 2, that the American se in question for the most part 

have not been made, but aged selected and improved within the 

So that nature had long ago begun the work which the cultivator 
in this case only accelerates, and directs, and gets the sian for. 
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14. Hepatice Boreali-Americane; by Coz F. Austin. Clos- 
ter, New Jersey, 1873.—This classical collection, which is ve 

Sets is limited ; the price $15, but soon to be raised. A separate 
48 pages, octavo, containing the tickets, 

index, &c., of the collection, Following the orthography of Jung- 
ermann’s name, the familiar genus dedicated to him is Junger- 
mannia, which Mr. Austin has shortened to Jungermania 

received from the United States, but the manner of its coming 
is given in Bull. Bot. Soe. 

A. & 
16. Synopsis Generis Les edezee, auctore C. I, Maxtmowicz.— 

genus is likely to throw upon them, and a 
accept, after verification (upon the first convenient Ma tgs fi 
the moderate changes which Dr. Maximowicz concludes to make. 

e tru 

to distinguish from LZ. violacea the L. reticulata, including L. 
sessiliflora and our variety angustifolia; the junction of LZ. pro- 
cumbens with L. repens confirms a view which some of our Amer- 
‘can botanists had already insisted on; and, as to the angustifolia 
variety of L. capitata, with its rounded legumes not surpassed by 
the calyx and sometimes slender peduncles, it is well separated 

owers of o 

“female” (none of which names are truly apt), we request our bo 
nists in the field to scrutinize them. They are probably eleis- 
togenous. As to Bertoloni’s L. cytisoides, it is of course Pitcheria 

and we thought this had been stated in 
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it is said to be of inestimable value as a “forage plant.” There 
are notices of it in this Journal, eight or ten years ago: these 
would have supplied the author of this monograph with materials 
for amplifying his paragraph upon the use of Lespedeze : 

17. On the Systematic Position of the Br wéhkipodts by E. S. 
Morse. (From the Proceedings of the Boston Society of Natural 
History, vol. xv, 1873.) 60 pages, with numerous figures.—In this 
memoir Professor Morse has presented, a at some length, his argu- 
ments in hea of uniting the Brachiopods with the Cheetopod 
Worms. His avowed object is “to show that in every point of 
their ieiotaie. the Brachiopoda are true worms, with possibly 

some affinities to the Crustacea, and that they ie no relations to 
the eee save what many other worms may possess in com- 
mon em 

In this and several other valuable papers on the Brachiopods 
the author has presented many facts of great interest and import- 
ance concerning their anatomy and embryology, and for these he 
deserves much credit, _— we accept his theories concerning 

s, or not. A i i 
theory and ar, apm, on this iiatsjout, will not be attempted at 
this time; but as some of his statements are calculated to mislead 

oc.) a cinay = given of the characters in which Worne 

“ce vermes,” or to particular groups, like the Annelids. But 
ee se immense divweatt n the anatomy and embryology 
of the numerous groups, of at a ordinal value, if not classes, 
already hire ed to the “ Vermes,” this distinction is of essential 
importance. Thus it would be easy to show that there are excep- 
tions (often very rmumerous) to cout ed feonbra! given as 
‘characteristic of “ Vermes’ Ts ae 
to show that part of the characters given as phon n to Verme 
and Brachiopods are common, likewise, to most other classes of 

the Vermes a form, whose length is much greater in propo 
its breadth than in the Mollusks. - Waky ciate: like ‘piri 

rosyne, certain leeches, and many of the lower “ Vermes, 
like the Planarians, are notable exceptions, — relatively 

circular, the e dorsal and ventral regions so near alike in many 
cases as to be distinguished with titel, and the body never 
flattened laterally,” the reverse being stated of the Mollusks. 
But we find many Annelids that are ae of pee asymmetric eal, 
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either in the number and form of the jaws (Diopatra, ete.), or in 
the cephalic appendages, as in Serpulidew, where one of the 
branchi 

ventral regions are often quite as strongly contrasted as in any 
mollusk; and in some cases the body is compressed laterally 

on 

18 a very poor character for characterizing any large group o 
animals, and should have little or no weight in this case. The 

tral connections of the “locomotor muscles” in mollusks and 
their lateral and dorsal attachment to the integument in wort 
are given as distinctive. But we generally find the locomotor 
muscles of animals connected with the locomotive organs, w er- 
ever these may be situated. So in Pecten we find that the main 
locomotor muscles are attached laterally to the shell, that being 

its principal organ of locomotion; and in Cephalopods we find 
them on the sides and back, as well as ventrally, so that the man- 
tle may be used as a locomotive organ. On the other hand, many 
worms, like Aphrodite, Lepidonotus, many leeches, Trematodes, 
and other worms, both high and low, have their locomotive organs 
as truly ventral as those of Gastropods. “In the Mollusk the 

forming a sac or mantle, inclosing a conspicuous cavity, and pro- 
tecting the gills.” This is, indeed, a valuable character, but not 

1s often nearly or quite abortive, and the gills are often situ- 
ated on the back or sides, as in the Nudibranchs. But in this 

character the Brachiopods agree with the Mollusks, and not with 
“In the worm the digestive canal is straight, rarely 

convoluted, and suspended freely in the perivisceral cavity.” “In 
the Mollusk, the intestine is always convoluted, not suspended 
freely in the perivisceral cavity, but intimately blended, or united 

ns.” e intestine varies immensely in bot 

very long and greatly convoluted, and may terminate either ante- 
"orly or posteriorly. 
, +2 most Nemerteans, Planarians, and Trematode worms the 
intestine is not “freely suspended,” but firmly united to the other 

°rgans and the tegumentary system. “In Vermes a 

peculiar depuratory apparatus characteristic of all. : 

lata this apparatus takes the shape of bilaterally symmetrical 

tubes, in pairs, opening external 
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cation does exist between the organs and the surroundin me- 
dium, it is by means of simple orifices in the walls of the cavity.” 
os "6 Siete ecw ges apparatus” of “Vermes” is so diverse in 
tru and position in the different groups, as 46 render it 
ora seraternas whether these organs are homologous in the dif- 
ferent orders. Moreover; there is still so much to learn concern- 

connections, lacune, hese: ete. It should ae be considered 
that no “ segmental organs” have yet been detected in the nearest 

iopods is nen oe one of their most sacaitcatie characters; and 
mate one of the strongest analogies with the Annelids which they 
poss 
The character of the nervous system of Brachiopods, according 

to the author’s own statements, is quite as much mere that _ a 

median line beneath, crete like many leeches, lay eggs enclosed in 
— not unlike those of many mo usks. Other exceptions 
also occur in the pomeees while among the Cestodes, Trematodes, 
Hans atodes, and Turbellaria, the oviduct is usually single mers 
Polyps directly with the ovary, as in most Mollusca. But 1 
oy 

hardly ara 
lids. In the Molineux. “with the exception of the Octopoda, the 
oviduct is single.” Many other — oceur, in the Chitons, 
Lamellibranchs, ete. “ Among the Mollusks, even when devoid of 
a shell in the adult, the embryo oe dueélons a shell composed of 
one or two pieces.” This is not the case in many Cephalopods 
and Pteropods. 
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many Sipunculoids, as well as most of the Helminths (except in 

N . 

the “Vermes” from the rest of the Articulata, and calling the 

group a “sub-kingdom,” as some other writers 
n 

as 
structure, in some of their forms, that it has become a matter of 
extreme difficulty to find diagnostic characters for separating 

them, and few greater absurdities have been pro a : 
tion, in modern times, than to separate them in two “su ‘king- 
doms” or branches. On the same basis every class of animals 

ingdom.” 
Another feature of the arguments presented demands attention 

rom those who may wish to form an impartial judgment of them. 
The author naturally takes great pains in every case to point out 
all the resemblances between the organs of worms and those of 

Brachiopods that he compares, but he does not always allude to 
the Ra Thus, on p. 11, he compares the elongated 
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caudal segments of Annelids, like Pectinaria and Sabelluria, with 
the peduncle of Brachiopods, but he does not mention the fact 
that in the former the anal orifice is at the end of the caudal seg- 

of trivial importance, for many soft bodied species of nearly all 
classes of invertebrates, whether Protozoa, Radiata, Mollusca, or 
Articulata, do the same thing. On p. 28, the identity of the 
cirri of Brachiopods and Annelids is asserted, but he has not men- 
tioned that in the latter these organs are genuine gills, with a 
complicated capillary vascular circulation, which has not been 
shown to exist in the former. So of the pallial membranes of 

Brachiopods and the collar of Annelids, he has shown their points 
of resemblance, but has largely ignored their great differences in 
structure, relations, and function. We would also remind our 

readers that a liberal use of printers-ink on diagramatic cuts, like 
those on page 21, may serve to conceal differences, as well as to 

show resemblances. 
ry he facts in regard to the embryology of the Brachiopods, 

t 

been seen or captured recently, so far as I have been able to collate 
them, reserving for a future article the full descriptions and figures 

at Newfoundland. (1). A specimen found floating at the surface, 
at the Grand Banks, in October, 1871, by Captain Campbell, of the 
schooner B, ins, of Gloucester, Mass. was taken 0 
board and part of it used for bait. Dr. A. S. Packard has given, 
in the American Naturalist, vol. vii, p. 91, Feb., 1873, all the — 

1 

jaws have since been sent to the Smithsonian Institution, and are 
They we now in my hands to be described and figured. ey were thought 
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Full accounts of this adventure, written by Mr. M. Harvey, have 
been published in many of the newspapers.* One of the severed 
arms, or a part of it, was preserved in the museum at St. John, 
and a photograph of it is now before me. This fragment repre- 
sents the distal half of one of the long tentacular-arms, with its ex- 

panded terminal portion covered with suckers, 24 of which are 
larger, in two rows, with the border not serrate, but 1°25 inch in 
diameter; the others are smaller, very numerous, with the edge 
Supported by a serrated calcareous ring. The part of : the arm pre- 
Served measured 19 feet in length, and 3°5 inches in cireumfereuce, 
but wider, “like an oar,” and 6 inches in circumference, near the — 
end where the suckers are situated; but its Jength, when entire, 
was estimated at 42 feet.t The other arm was destroyed and no 
description was made, but it was said to have been 6 feet long and 
10 inches in diameter; it was evidently one of the eight shorter 

Sessile arms. The estimate given for the length of the “body” of 
this creature (60 feet) was probably intended for the entire length, 

including the arms. 
3). A specimen was found alive in shallow water, at Coomb’s 

Cove, and captured, Concerning this on 

ae accounts. It is stated that its body measured ten feet in 
an 

Were six feet in length, but about nine inches in diameter, “ very 
stout and strong ;” the suckers had a serrated edge. The color was 

reddish. The loss of one long arm and the correspondence of the 
other in size to the one amputated from No. 2, justifies a suspic- ton that this was actually the same individual that attacked the 

But if not, it was probably one of the same species, and of 
e size. 

* Also in the Annals and Magazine of Natural History, January, 1874, with a 
Wood-cut of the arm. d like 
+ Doubtless these long arms are very contractile and changeable in length li 

those of the ordinary squids. 
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(4). A pair of jaws and two of the suckers were recently for- 
warded to me from the Smithsonian Institution. ese were re- 
ceived from Rev. A. tas cer writes that they were taken from 
a specimen that ¢ e at Bonavista Bay; that it measured 
thirty-two si in Tength (probably the entire paemaar including 
more or less the arms); an out six feet in ¢ circumference. 
This jaw is a and broad, but wh thinner than that of No. 1, 
and without the deep notch and angular lobe seen in that speci- 
men. It probably belongs to the Architeuthis dux of Steenstrup, 
or at ee to the same species as the jaw figured by Dr.. — 

(5). maller specimen, captured in December, in Logis 
about ues miles from St. John, in herring nets. Of this I hate 
a pte in a letter to Dr. awson, from M. Harvey, Esq., 

o has also published a brief account of it in the “ Morning 
Chronicle, ” of St. John. The letter is acompanied by two photo- 

long, and between five and six feet in circumference; the caudal 

fin was twenty-two inches broad, but short, thick, and emarginate: 
posteriorly on each side, the en nd of the bod being acute; the 

base ; the A ees were 9, 8 and 7 inches. These hock arms taper 

to slender acute tips, and leg bears about 100 large, bell-shaped 
sree with serrated margins. Each of the long arms bear, 
about 160 suckers on the broad terminal portion, “all of which 
are aectinbctet the largest ones, which form two regular alter- 
nating rows, of twelve each, are about an inch in diameter. 

in 

tion of the arm, ney st 8 large suckers, as shown in the photo- 
graphs, is not so lon ring, rs acute, but this may be 
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specimens referred to the latter species, may be due to sex, for 
the sexes differ considerably in these characters in all known 
cuttle-fishes. 

have been made by different photographie printing processes, di- 
e 0 rectly from photographs of the specimens, and ar unrivalled = ; 

detailed descriptions of all the known species, except those of the 
east coast of North America, which were described in Part ii, 
uch species are, however, referred to, in their proper systematic 

places. Twenty-eight plates illustrate Part iii; the remaining 
Seventeen relate to structure and belong to Part iv, but are issued 
in advance of the text, owing to the loss of the MSS., drawings, 
rs some of the plates, by the great Boston fire, in November, 

. A. KE. V. 
20. The Marine Mammals of the Northwestern Coast of North 

America, described and illustrated, together with an account of 

the American Whalefishery ; vy Cuartes M. Scammon, Captain 
U.S. Revenue Marine. San Francisco: John H Carmany & C 
4to.—The advance copies of the plates of this work, that we have 
Seen, are highly satisfactory, and considering the well known ability 
and enthusiasm of the author, we anticipate that the book, when 
completed, will be a valuable contribution to science, m a depart- 

£ 

graphic plates, and is offered to subscribers at the very low cost 
of ten dollars. : 

l. Embry by E. 8. Morse. | 
memoirs of the Boston Society of Natural History, vol. ti, p. 249- 
264, 4to, with two steel plates. December, 1573.— longer no- 

on Lurope ; mitH.—Th nee of Mysis relicta 

Lovén and Pontoporeia affinis Lindstrom in Lakes Superior a 

ichigan has already been alluded to in this Journal ( vol. ii, pp- 

the Superintendent of the Lake Survey, I have found three Ped 
of Cladocera which I cannot distinguish from species , 
from the lakes of northern Europe. Daphnia galeata G. O. Sars 
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and D. pellucida P. E. Miller were taken at the surface a few 
miles south of the island of St. Ignace and also came up in the 
dredge at the same locality. These species both agree fully with 
the detailed figures and descriptions given by Miller.* 

A single specimen of Leptodora hyalina Lilljeborg+ came up in 
the dredge with the last poate and, like them, was undoubtedly 
taken in the dredge on its W up. Thi — species is one of the 

lado 

The American Limulus pol, a on the Dutch coast.— 
This species of Limulus, familiarly known on the American coast 
as the Horse-shoe or King-crab was taken in July last, according 
to Mr. Edward Newman, vabout eleven miles off the Shelling Light 
on the Dutch coast, by the — —_ = r five 
have been taken in all during the summer. e is re pe to 
ave been of oe on the coast of pee Wales — Hapeé 
Weekly, Jan. 

III. Astronomy. 

Contributions to Solar Physics. I. A popular Account of 
Inquiries into the physical constitution of the Sun, with special 
reference to recent Spectroscopic Researches ; I. Communica- 
tions to the Royal eige « ot 1 ndon and aoe French Academy 

of Sciences, with Notes. By J. Norman Lockyer, F.R.S. Lon 
don: -Maemilla an and Co. eee pp. xxi, 676, 8vo.—The ae 

where, upon the sun, solar tees. and the spectroscope, and of 
essays which he ters published at sr times 1 in vanags period- 

copious statements of the part other investi yeas have h 

achievements of spectroscopic analysis, and its peste thn 108 The 

+ mee s Cladocera, Naturhistorisk Tidsskrift, III, vol. v, p. 116, 117, pl. 1, 

- Oversi rsight af Kongl. heaps is rg Pisbeoning ts 1360, p. 265, pl. 
7, figs. 1-22; Miller, loc. cit., p. 226, pl. 6, figs. 14— 
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work is enriched with numerous le and maps of spectra, 
and much new matter is added in the notes. The manner in 
which this portion of the work is mane up gives it especial value, 

memoirs are inaccess ible. 
2. The Analyst: a Monthly Journal of Pure and pe: Math- 

ematics ; edited and published by J. E. Henpricks, A.M., Des 
Moines, "Towa.—T is is the first number of a journal “intended 

all questions of interest or importance in pur moet a lied mathe- 
matics, embracing ator lly, all new and interesting discoveries 
in theoretical and practical astronomy, mechar sagt ph phy, 
and engineering.” Each number is to "e ist of ss th 
sixteen pages, the price is two 8 ear, ng the 

ie; relation between mes mean and true anomal og Prof. 
Ficklin ; ete. journal covering this field is soma In this 
country, and we most heartily wish it the highest success. 

. dn investigation of the Orbit of Uranus, with general 
tables a. its she be on ; by Stuon NEwcoms, Prof, Mathematics, 

ULS. S) sonian Contributions. 4to, pp. 288,—The first 

latitude of a planet by direct investigation. This theory is then 
applied to the action of the three other large planets upon Uranus. 

n exhaustive discussion of all the good observations of the 
planet from 1690 0 nward, and extended tables of its motion com- 
tues the work. 

4 Astronomical Suggestions ; by H. M. Parkavurst.—(l.) By 
the method of ‘ ‘ extinguishing apertures,” accurac cy of Se ean 

star i . more easily seen in a black field than in one whi ch is illu. 
minated; and that, with an equal magnifying power goa iltamina 
tion will vary in proportion to the aperture. The erro 
ceed one magnitude. : 

(2.) A transit may be observed by the genes 8 when there is 

4 near approach but n no actual contact. This method will not be 

be applied to transits of menteg A or the moon. , Mer sg in the 

bly not near enough to see? 
5. A ghshrpaces Br ete hee the Observatory of Harvar d 

Coll ge.—We omitted to notice some weeks since the receipt of 
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6. Tableau de? Astronomie dans ? Hemisphere Austral et dans 
?Inde ; by Dr. E. Marrxy, Bruxelles, 8vo, pp. 232. Extract from 
the 23d vol. of Memoirs of the Ro oyal Ac cademy of Belgium.—This 
is an interesting and minute account of the equipment of all the 
observations in the southern hemisphere and India, with the work 
accomplished in each from Halley’s formation of a catalogue at 
St. Helena in 1677, of 341 southern stars, to the establishment of 
the observatory at Cordoba, by Dr. Gould. 

Victoria, on the 19th of May, 1873, at 10 ep. @—Monthly Raton 
Melbourne Observatory, iret d May, 1873. 

IV. MisceLLANeEowus ScientiFic INTELLIGENCE. 

1. American Metrological Society.—On the 30th of December, 
umber of gentlemen met at Columbia College, pursuant to a 

res, F. A. ormed the Ame 

bility with eth 6 ther. 
An object secondary to this will be to secure the universal 

adoption of common units ae measures for the expression of quan- 
tities which require to be stated in presenting the results of phyel 
cal observation or Savestiasaions and for which the ordinary sys 
tems of metrology do not provide—such as the divisions of the 

ec 
usage in regard to standard points of. reference, or to those 

sere conditions to which observations must be reduced for 
ure 

we 5 0) 
—- st 

= =| > t, Dr. oe arnard; Vice- 
Kasson: Recordin ng Secretary, ty en - G. Rockwood. Jr.; Cor- 
resp onding Secretary, Prof. 8. D. man; TZreasurer, Howard 
Seg om ; Council, 8. B. Ru iy os Profs. H. A. Newton, 

T. R. Pynchon, J. E. Hil gard, We j oleatt Gibbs, and C. §, Lyman, 
E. B. Elliott, Esq., Profs. J. P. Cooke, R. W. Raymond, and R. 
H. Thurston, 
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coast of North America passes, has furnished the “ Alta Califor- 
nia,” of Jan. 1, 1874, with the following tabular statement of the 
precious metals for 1873. 

Statement of Precious Metals produced in States and Territories West of Missouri 
River, during 1873. 

: . Gold Dust Ores and 
Gold Dust and Bullion Silver Bullion; Base Bul- 

States and Territories.| and Bullion by other by Express. lion by Total. 
by Express. | conveya ces, | Freight. 

California. __. $15,709,956) $1,570,995 $ 264,771) $480,000 $18,025,722 
Nevada eens Ri 43,828 30,1 83,921 4,807,61 be 35,254,507 

Cie cag 1,146,991 990906) fe Nos 1,376,389 
Washington.___._ 1,951 390 3064s 09,395 

Se ee 1,171,131 234,226 938,297, ......| 2,343,654 
Montana.__.____. 3,241,238 648,247 3,325, ......| 3,892,810 
Lh Ss a 112,003 22,400| 1,210,434/3,561,500 4,906,237 
Arizona .__._. 37,074 7,415 8269) “Su... bo ats 
Gulitades. 65 1,856:689| c=: 839,862/1,386,767 4,083,268 
os gence a an tes EI Ta 868,798} .....- | 868,798 

British Columbia__| 1,041,696 vit 1+ een agers 7 pee | 1,250,035 

WOME oN) Sac oe ee ek ee eases | $72,258,693 

is aggregate is over $10,000,000 in excess of the like state- 
ment for 1872. increase in Nevada alone is nearly $10,000,000, 
and the total product of Nevada nearly equals that of all the oth 
ers. Arizona, California, British Columbia, Oregon, h 
I daho and Montana have diminished. vada, Utah and Colorado 
increase izona is imperfectly represented, but her entire pro- 
duction is small at m The ction of Mexico is represented ost. 
very imperfectly and in silver only, because the great bulk of the 
as of i. reaches market by other channels than Wells, 

Fargo & Co., who report only what they have themselves trans- 

and for 1873, $72,258,693, which exceeds the product of any pre- vious year for these regions. Bas aad nited States Geological Survey of the space n Mfr 

West of the Mississippi. The volume will form, No. 3 “ Miscella- 
heous Publications,” and will contain. from 800 to 1000 pages, 8vo. 

It will not be ready for distribution before Spring. 
No. 4 of the “ Miscellaneous Publications,” the Synopsis of the 

Flora of Colorado by Prof. T. C. Porter and John M. Coulter, is 

in type and will be ready in a few days. It will form an — 
Volume of about 250 closely printed pages, and contain a list © 
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over 1400 species. “The plan followed in o gf Bs so is, that of 
Mr. Watson in his excellent Catologue vol., 5, of Clarence King’s 
Report. Descriptions are given of “all the or ders, g genera and spe- 
cies not contained in Gray’s Manual, Chapman s Fi lora, and other 

> Botanies of the States east of the Mississippi river.” The mosses, 

lichens, and fungi are included. About fourteen new species are 
here described for the first time. The work will form a convenient 

hand-book for botanical tourists to the mountainous districts of 

Volume vii of the quarto series, on the Cretaceous Flora of the 
West, prepared by Leo Lesquereux, will be ready for the printer 
by he end of January. The plates, 28 in number, have been 
engraved on prone by Mr. Julius Bien, of New York, and an be 
printed in tin 

It is ed ‘to be the intention of the a eee that the quarto 

quality of paper, and character of illustratio 
4. First Book of Geology ; by. WittiaM s. Die LL.D., Head 

Master of the Derby Central School of Science. 160 pp: ’12mo, 

w es. 
New York (G. P. Putnam’s Sons). Reprinted from the English 
edition. A good little geological school book, based in its strati- 
LS gee eo yin part mainly on facts in British geology. 

Das thalgebirge in Sachsen von Dr. H. B. GutnitZ 
Cased af te (Theodore Fischer.)—The sixth number of Part I, 
and the third of Part Il, of Dr. Geinitz’s important work have 
ieee issued. e former contains a continuation on the Pelecy- 

poda of the Lower Quader (Middle Cretaceous) and is well illus- 

trated by seven quarto toy! i by Miss Elise Geinitz. The 
latter treats of species of th e tribe from the Middle and 
Upper Quader (Upper Cretanedanys wie a six plates. 

6. Academy of Sciences of France.—J. Norman Lockyer has 
been elected a correspondent, to fill the place rendered vacant in 
the Astronomical section by the death of Encke: and aig 
pkitase and Billet in place of Hansteen and Wheatsto 

uize Aquitanice, being contributions to a Fg eetiien and Palzontology 
of Parnord and the adjo oining provinces of Southern France; by Edouard Lartet 

; edite Thomas XII, 
Nov., 1873; pages 173-188 and 153-164. Plates A. xxxvii-xxxix, and B xxv- 
xxvii. This new number of the Reliquie Aquitanice has recently been received. 

ERRATA. 

Vol. v, p. 432, 22d line from foot, for synclinal, read anticlinal. 

p. 419, line 4 from foot, for 14°51 read 1416. 
p. 424, line 11 from foot, dele “ ans subtracti 

p. 425, in the note read—Q in this paper=3 nt Maxwell; Q’=Q of Maxwell; 

4xM= §) of Maxwell; 2 y= of Maxwell. 
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Art. XVIL—On the great Lava-flood of the West ; and on the strue- 
ture and Age of the Cascade Mountains ; by Josep LeConrz, 
Professor of Geology, University of California. 

Dvrine the past summer, I made a geological tour through 
Portions of central and eastern Oregon, the principal object of 
Which was to examine the great lava-flood which covers this 
region, and more especially to study the structure and deter- 
tine the age of the Cascade Mountains. In this tour I was 
‘Accompanied and greatly assisted by Rev. Mr. Condon of the 

I. The great Lavajflood.* 
Ertent—As already stated in my paper on the “great fea- 

tures of the earth surface,”+ this is probably the most extraor- 
dinary lava-flood in the world. Commencing in middle Cali- 
prila as separate streams, in northern California it hecomes a 
flood Howing over and completely mantling the smaller ine- 
qualities, and flowing around the greater inequalities of surface, 
While in northern Oregon and Washington it becomes an abso- 
*] 3 Be 

Wunlive rece, te lava here, and elsewhere in this paper, as synonymous 

* This Journal, vol. iv, p. 470. 
Am. Jour. ules 7 Vou. VII, No. 39.—Manca, 1874. 
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lutely universal flood, beneath which the whole original face 
of the country, with its hills and dales, mountains and valleys, 
lies buried several thousand feet. It covers the greater portion 
of northern California and northwestern Nevada, nearly the 
whole of Oregon, Washington and Idaho, and runs far into 
Montana on the east and British Columbia on the north. Its 
eastern and northern limits are not well known, but its extent 

cannot be less than 200,000 to 300,000 square miles, 1 e, 
greater than the whole area of France, or nearly double the 
area of California. 

Source—This immense mass of liquid matter was derived 
from streams which issued, as I believe, from fissures ; some of 
them in the Coast Range, but mostly in the Cascade and Blue 
Mountain Ranges. The streams from these two latter sources 
especially flowed until they met and formed an almost unt- 
versal sheet. 

ickness.—The greatest eruptive activity seems to have been 
in the region of the Cascade Range, and here therefore the flood 
seems to have reached its greatest depth. The area covered by 
the Cascade flows alone cannot be less than .00,000 square 
miles and the extreme thickness is not less than 8700 feet. The 
average thickness over the whole area is probably 2,000 feet. 

s this seems an extraordinary statement, we will briefly give 
the evidence on which it rests. 

contin- 

uity of the planes of the lava layers from to peak, surely 

4,000 feet is a moderate estimate for the original thickness ©: 
the lava flood at this 
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Nor is this thickness very exceptional for the lava of the 
Cascade Range. We have already said that the higher points 
of the lava cliffs of the Columbia cafion for near fifty miles 
are not less than 2,0U0 feet. But, in order to make this clearer, 
we will take another section which we examined, at some dis- 
tance both from the axis of the range and from the Columbia 
River, viz: the Des Chutes River section. 

The Des Chutes River is a large tributary of the Columbia, 
which, rising in southern Oregon, flows northward, parallel to 
the Cascade Range on the east side and at a distance from its 
axis of at least fifty miles. The region lying between the crest 
of the Cascade and the Des Chutes River is mountainous; but 
this mountainous region stops suddenly at the river, and 
beyond stretches, as far as the eye can reach, a nearly level luva- 
covered plain. Right along the line of contact between the 
mountain and the plain, the river has cut for itself, for more 
than 100 miles, a deep, extremely narrow gorge (fig. 1, a, }, c) 

Des Rae Hill. see 

m 

whole height, from the river bed to the top of Des Chutes hill, 
the edges of lava layers outcrop. I do not know the precise 
height of this hill above the river, but it cannot be less than 
1000 feet. I believe it is nearer 3,000 feet. Here then we 

ave again, at a point 50 miles distant from the axis of the 
Tange and 80 miles from the Columbia River, a clear section 
of pte lava 2,000 to 3,000 feet thick, and the bottom not yet 
rece, 
Beyond the Des Chutes, a nearly level lava plain, covered 

only with northern drift, stretches awa eastward for 30 or 40 
miles. This plain is intersected in Aid directions with deep, 
Narrow stream-gorges, which do not reach the bottom of the 
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lava. Over the whole plain the lava cannot be less than 1,000 
feet thick. Beyond the Des Chutes plains and separated from 
them by a lava ridge, stretches, for twenty miles more, to the 
base of the Blue Mountains, the region drained by the tributa- 
ries of the John Day River. Here the flows from the Cascades 
meet and mingle with those from the Blue Mountains, and both 
with /ocal fissure eruptions. The lava in this region is less 
thick, only about 600 to 700 feet ; and being underlaid by the 
remarkable fossiliferous Miocene lake deposit of the John Day 
Valley, erosion has cut through the lava cap into the soft strata 
beneath, giving rise to that extraordinary jumble of steep 
round hills, some capped with lava and some uncapped, called 
in the expressive vernacular, “the devil's potatoe patch.” 
Imagine a patch twenty miles square, thickly covered with pota- 
toe hills 1,000 feet high, and we have some idea of the extraor- 
dinary appearance of this region, as seen from the dividing ridge 
mentioned above. 

Beyond this region I have not followed the lava flood; but 
others have traced it over a large part.of the basin of the 
Columbia and especially of the Snake River. Clarence King 
traced it for 300 miles along the Snake River, where it is 700 
feet thick. 

IL Structure of the Cascade Mountains. 

The Cascade Mountains, in the region of the Columbia River, 
with the exception of a very small portion at its very base and 
in its axis, is composed wholly of lava layers piled one atop 
another to a height of nearly 4,000 feet. Through this 1m- 
mense mass of lava, the river, whether in the form of ice-stream 
or water-stream, or both, has cut its way for 100 miles nearly 
to the sea-level, forming a cafion of unsurpassed magnificence. 
At the cascades of the river, which is in the very axis of the 
range, the base of the lava has been reached for a little dis- 
tance, and the original surface upon which the lava was outpoure 

is revealed. Examination of the sub-lava material fixes, I think, 
with more certainty than has yet been done, the date of the 
Cascade lava-flood, and, therefore, the age of the Cascade 

po 

In August, 1871, under the guidance of Mr. Condon, I first 
examined the magnificent section of the Cascade Mountains 

short ratirosd on the northern or haa tate side. The river 
current washes strongly against the south wall of the cafion, 

/~ 
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forming a perpendicular cliff on that side. The point first 
visited by us was nearly opposite the lower steamboat landing. 
The section here revealed is of the extremest interest. In figs. 
2 and 3 I give rude sketches of the face of the cliff (fig. 2) and 

2. 

ice me 

g _ 

eee ead 

= ita 
eee 
Ce 
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> 

ml a peo SET POC 7] 

of a section at right angles to the face (fig. 8). These sketches 
make no attempt at accuracy in form or proportion. They are 

RE? 
wide LE Per Bases zZ he ad ee 

found a very coarse conglomerate (a) of rounded porphyritie 
pebbles and ‘boulders of all sizes up to five or six feet in diam- 

img the boulder material, a, beneath, and therefore ev1 ue m 
stu. One of these is at least two feet in diameter, and its 
Spreading roots could be traced over an area of 20 feet diam- 
eter. The roots of the other and smaller one was traceable 
four or five feet. Besides these two, there were three other 

Vertical trunks in the éverbanging cliff, the roots of which I 
Suppose had been washed away by the river at high water. 
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I have indicated these also in the figures. The dark line, b, 
was certainly, therefore, an old forest-ground surface. 

3. Resting directly on this ground surface, and therefore 
enclosing the erect stumps, was a layer of stratified sandstone, 
e, two or three feet thick, filled with beautiful cmpressions of 
leaves of several kinds of forest trees, possibly of the very trees 
about whose silicified bases they are found. This layer is not 
continuous like the ground surface on which it rests. 

4, Above this stratified leaf-bearing layer rests a coarse con- 
glomerate, d, 100 feet thick, similar to the conglomerate a, but 
less coarse, and differing in being coarsely and irregularly strat- 
ified in places, like modified drift; in fact, undistinguishable 
from much of what is called northern drift except that.it is par- 
tially cemented. Scattered about in the lower part of the con- 
glomerate, d, and in the stratified sandstone, c, and sometimes 
lying on the dirt-bed, 6, are fragments of trunks and branches 
of oaks and conifers, in a silicified or lignitized condition. They 
are evidently silicified drift-wood. 

5. Above the conglomerate surface, ¢, and a little back from 
the river, rise the layers of lava, mostly columnar basalt, one 
above another, to a height, at this point, of 3,300 feet. 

Such is a brief but accurate description of the cliff exposed 
by the Columbia River at the Cascades. My interpretation of 
these facts was then, as it is now, that the conglomerate under- 
les the lava, and, therefore, that the leaf-bed determines approx- 
imatively the age of the Cascade Range. But, as the actual 
contact of the basalt and the 

asalt and concealing the lower portion of its face, as shown in 
the diagram, fig. 4. Which of these diagrams (fig. 3 or fig. 4) 

basal 

mined first to settle this point definitely. d 
With this object I revisited the locality in August last; an 

after confirming my previous observations and collecting be 
number of fine leaf impressions and fragments of silicifi : 

wood, I went up the stream-beds of three of the creeks — 

run into the Columbia River at this point; one of them, Roe! 

k, from the north, and two, Tanner's Creek and Deadman’s 
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Creek, from the south. As these streams run at right angles 
to the course of the main river, they give actual sections some- 
what similar to the ideal section, fig. 3. oreover, as the 
stream-beds rise rapidly as we go up stream, I ho to find 
in the stream-beds the actual contact of the basalt with the 
conglomerate. As we shall see, my hopes were completely 

diameter, five to six feet long and many tons weight. A little 
farther up the gorge the stream falls perpendicularly about 150 
feet, over the upper and more firmly cemented portion of the 
conglomerate, upon the softer portion of the same beneath. On 
one side of the ravine, just below the fall, is exposed an admir- 
able section, showing the basalt resting directly on the conglome- 
rate. In fig, 5 J give a rough sketch of this section, made on 

oe spot. The perpendicular height of the section is about 200 
eet. 

OTH ATH « 

cieet th a oe ¢ 
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Fig. 5. Cliff on Rock Creek a | su taining silicified j .—a a, pebble-conglomerate containing 
Wood ; 5 6, tified sands and clays; ¢c, irregularly columnar basal 0 0, stra’ 

Superficial uncemented drift. 
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reached about three miles from the river. At this point, the 
lower and deeper gorge is blocked by a perpendicular wall of 
basalt, over which the stream precipitates itself as a fall 250- 
300 feet high The gorge, the cliffs with their summits tower- 
ing 3000 feet or more, the perpendicular basaltic wall, and the 
fall with its cloud of spray, the fresh greenness of ferns con- 
trasted with the rich purple of rocks, together form one of the 
loveliest scenes I have ever looked upon. From the top of the 
falls runs back a less deep gorge, formed wholly of basalt. The 
same is true of all the streams which run into the Columbia 
River in this axial region of the Cascade Range: they run in 
lava gorges in the upper portion of their course, then fall over 
a perpendicular basaltic cliff on to the conglomerate beneath, 
and then finish their course in this latter rock. The vertical- 

the river. Atlow water, i. e., pee gl TH 
in late summer, when we vis- HH i a ‘ 
ited it, about three feet of the oll} } i Henn 
cliff Sas the water is com- Hea 

of conglomerate, a a, APLAR @ 
fic. 6, and the long, slender, im LEN 2 
gently curved and very per: 
fect basaltic columns, 6 6, are n to rest directly on the con- 

glomerate. 
Everywhere the general character of the conglomerate was 

found the same. Everywhere it is composed of rounded por- 
phyritie pebbles and boulders of all sizes, in a more or less 
cemented earthy paste. In many places it was affected wit 
irregular stratification, and in such cases it nearly always con- 
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tained petrified drift wood. But erect stumps and leaf impres- 
sions, though diligently searched for, were found only at the 
locality first mentioned. 

There is still another fact observed which has an important 
bearing upon the age of the lava-flow. Going ' Tanner's 
Creek, the rising stream-bed reaches the upper surface of the 
conglomerate first about two miles from the main river. From 

above the river, while it comes down to the water's edge at 

from these very trees, certainly from contemporaneous trees. 
The order of events, as I conceive them, was briefly as follows : 

l. The region of the Columbia River was a forest, probably a 
valley, overgrown with conifers and oaks. The subsoil cf this 
forest was a coarse boulder drift. 2 By exces of water, 
either by floods or changes of level, the trees were killed, their 
leaves shed and buried in mud, and their trunks rotted to 

m 
rapidly than the tributaries, and these latter, therefore, ran 1nto 
the river on either side by foaming cascades, until the river 
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had cut down into the underlying conglomerate. Then the 
commenced to work back as perpendicular falls, until they 
reached their, present position. The cascades of the Columbia 
River, as well as the perpendicular falls at the head of the deep 
side-caiions of the tributaries, have all been formed and their places 
determined by the cutting of these streams through the harder 
basalt into the softer underlying conglomerate. 

Ill. Age of the Cascade Range. 

There has been hitherto much doubt as to the age of the 
Cascade Range. The Coast and Sierra Ranges, so distinct in 
middle California, become in northern California and southern 
Oregon blended and undistinguishable. In northern Oregon 
and in Washington, the two ranges become again quite distinct, 
the eastern and larger one being here called the Cascade Range. 
Orographic evidence therefore seem to indicate that the Cas- 
cades are a continuation of the Sierras and formed at the same 
time. But Whitney has shown * on paleontological evidence 
that, while the Sierras were formed at the end of the Jurassic, 
the Cascades in northern California have certainly been muc: 
disturbed and to some degree at least elevated, since the Cre- 
taceous. Farther north, the stratified rocks of the Cascade 
Range are so deeply buried beneath the lava-flood, that 1t has 
been impossible hitherto to find stratigraphical or paleonto- 
logical evidence of the age of the range. This evidence is, I 
believe, now for the first time furnished by my examination of 
the sections made by the Columbia River and its tributaries at 
the Cascades. The sub-lava conglomerate, with its leaf-bed, fur- 
nishes the means of determining the probable age of the lava-flood, 
and, therefore, of the great mass of the Cascade Range. 

y first conclusions on this subject, in 1871, were, I now 
believe, erroneous. The fact that the lava flows of California, 
on the southern skirts of the great Cascade lava-flood, and some 

astern 

skirts, are underlaid by the latest Pliocene ; and the additional 
fact of the great resemblance of the sub-lava conglomerate of 
the Columbia River to the cemented sub-lava drift-gravels of 
California, led me, very naturally, but perhaps too hastily, to 
conclude that the great lava-flood took place and the Cascade 
Range was built up during the Post-Tertiary period; and I 
stated this as my view in my paper, “On the great features of 
the earth surface”+ I now acknowledge my error. ihe 
paleontological evidence is the only certain one, and this 1s 
unmistakeably in favor of a greater age. I sent the box of 
leaves and petrified wood gathered from the leaf-bearing stra- 

* See Geol. Surv. of Cal., vol. 1, p. 320 and seq. 
+ This Journal, vol. iv, p. 470. 
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tum, ¢, fig. 2 and 8, to Prof. Leo Lesquereux for examination. 
According to this high authority, they consist of leaves of two 
species of oak and one of conifer, and wood of oak and conifer. 
“The species,” he writes me, “mark undoubtedly Miocene or 
uppermost Hocene, more probably the former.”* Therefore I 
conclude the leaf-bearing stratum, c, fig. 2, is certainly Tertiary 
and probably Miocene; and, therefore, the lava flood occurred or 
gan to occur during or after the Miocene. And since the 

upper surface of the conglomerate is itself an eroded land sur- 
face (p. 175), which erosion took place after the period of the 
leaf-bed, the laya-flood occurred more probably after the Mio- 
cene, 
said “began to occur,” for the process of up-building probably 

But on the western an especially on the southern borders of 
the great flood, where the lava thins out, first, occasional ger 
of slate and granite appear as islands above the flood-level, and 

finally the flood itself dwindles into streams flowing about 
€ bases of granite and auriferous slate hills similar to those 

characterizing the Sierra Range. It is true, the sections made 

volume on Fossil * A description of these leaves will appear in the forthcoming 
Botany of the Geol. Survey of California. 
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of slate or granite hills in the vicinity, but only of porphyry 
or porphyritic lava boulders; nevertheless, I think diligent 
search will yet find the evidences of slate and granite beneath 
the lava* If the question is again asked, What then is the 
age of the Cascade Range and to what system does it belong ? 
IT answer: Like most mountain ranges, it was not formed at 
once. It aban first commenced as a continuation of the 
Sierra Range, and at the same time, viz: the end of the Juras- 
sic; and this part belongs to the Sierra system. But its great 
bulk was formed at the end of the Miocene coincidently with 
the Coast Range; and this part may be said to belong, so far as 
age ws concerned, to the Coast Range system. 

IV. Theory of - Ae of the lava- aoa etre of the forma- 
of the Cascade Mount 

er the hae of the lava-flood, eo along the crests 
of the Cascade Hanae, are scattered a number of extinct vol- 
canic cones. From the Des utes plains is obtained a mag- 

nificent view of this range, from the Three Sisters on the south 
to Mt. Rainier on the north, a distance of over 200 miles. 

cones; many ot maller ones probably-exist. Are these. 
then, the Beate Rb which flowed the great lava-flood? 
Has all this immens f fluid matter been ejected b 

It seems to me incredible: the effect is out of all proportion to 
the cause. It is only necessary to state the proposition in 
order to see its absurdity. Besides, the lava of the Columbia 
and Des Chutes Rivers is nearly all perfectly solid, entirely free 
from those vesicles so universal in lavas ejected by steam from 
craters. Only in the uppermost parts was there found any evi- 
ence in the structure of the lava of true volcanic action—any 

a8 ee already, in a previous paper,t maintained that the 
interior contraction of the earth determines irresistible horizon- 

* New speaks of the cliffs of the Columbia River gorge (P. R. R. Surv.. 
VI; Geology, p. 57) i ies of lava and slate. I have never pone Seb 
put lava. Just pee the Cascades, on both sides of the river, are seen slaty-look 
ing mountains. I myself, at one time, thought they were slate. They sob in fact 
phonolite. In the John Day Valley, indeed, I saw genuine slate hills wi quartz 
veins, exposed bey 2 the erosion of the lava-flood; but these belong net to the 

Cascade Mountain system. not the 
Journal, vol. iv, p. 345. 



and on the Age of the Cascade Mountains. 179 

b 
horizontally and an up-swelling spices of lines of thick sedi- 

Jorce which elevated the mountain ranges ; by enormous horizontal 

pressure, determined by the interior contraction of the whole 
ard, steam generate meteoric waters perco- 

and the amount of fissurings and fissure-eruptions on the other. 
This I believe to be a true principle. I wish, therefore, to illus- 
trate and explain it. 

Mountain ranges are first formed as already explained. But 
the ranges thus first formed, usually become afterward lines of 
successive elevation by lateral pressure. A mountain range, first 
born of th 

trary, the subsequent yielding of the already hardened land- 
Surface takes shins only after much resistance, and, therefore, 
with much heat, even to fusion of the strata, and also paroxysm- 
ally, with the fissuring of the strata and the out-squeezing of the 

whole extent of the height of the mountain: while in the sec- 
ond case, the increase i . 
vi, pelts of Karth's Contraction—part 4, Igneous Hjections. This Journal, vol. 
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the stratified surface, as by up-building on this surface, by the 
out-squeezing of liquid matter. In either case, however, 
whether by uplifting or by up-building. the actual increase of 
height would be precisely the same, being determined by the 
amount of lateral crushing. 

Of course, these two modes of mountain-making ma 
combined in various proportions. We will now illustrate by 
examples. 

The Appalachian chain was first formed and nearly com- 
pleted at the end of the Coal period, by mashing, folding and 
up-swelling only, while its second but trifling increase at the 
end of the Jurassic was attended with fissure eruptions of con- 
siderable extent. The Sterra Range was first formed at the end 
of the Jurassic, by mashing together and up-swelling only; 
while its subsequent slight imcrease at the end of the Tertiary 
was attended with great fissure-eruptions. Similarly the Coast 

nge was formed by crushing together and up-swelling of its 
sediments at the end of the Miocene, while its great fissure erup- 
tions did not take place until the end of the Pliocene or later. 
So, also, the Cascade Range was first born of the sea by horizon- 
tal mashing and vertical swelling, probably at the end of the 
Jurassic, though only as a low range, continuing the Sierra 

; its great subsequent increase took place at the end 
of the Miocene, by the outpouring of the great lava flood. 
Thus the Appalachian, the Sierra and the Coast Ranges were 
formed almost fully grown by the first method, while the Cas- 
cade Range was formed almost wholly by the second process. 
There are also of course some mountain ranges which are formed 
wholly by the first process, i. e, by successive upliftings with- 
out any eruptions at all. 

he view which I have presented above in its main features 
is equally tenable, whether we regard the sub-mountain liquid 
as locally formed by the transformation of mechanical energy 
into heat, as maintained by Mallet and believed by me, or 
whether we regard it as a remnant of the original sub-crust fire- 
sea of Dana. 

[To be continued. ] 

Art. XVIII.— Analytical Notices; by SamuEL P. SADTLER, 
Ph.D., Prof. of Chemistry, etc., Pennsylvania College, Pa. 

mends to the attention of chemists aes as a jest piece 
i e last month to use 
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such a high heat without decomposition, that they strike one at 
once as very suitable forms for the detenninasion of these ele- 
ments by evaporation with excess of sulphuric acid, in cases 
where the method by precipitation is not used. Accordingly, 
we find that the determination as sulphates by evaporation, of 
these three, is given by Fresenius, although not strongly recom- 
mended. W0ohler, in his “ Mineral-Analyse,”+ does recommend 

the determination of strontia and lime as sulphates. However, 
the evaporation of the excess of sulphuric acid over the ordi- 
nary forms of Bunsen-burner is so precarious an operation, as 
to effectually shut out these methods, except in case of necessity. 

ith the “ring-burner,” the evaporation of the excess of sul- 
phurie acid is as safe as the evaporation of so much water over 
the water-bath. doe 

ryta.—Any of the compounds of baryta with volatile acids 
can, as Fresenius states, be determined as sulphate by evapora- 
tion with excess of sulphuric acid, and with the “ring-burner 
rapidly and safely. I did not, however, make any quantitative 
determinations here, as the determination as sulphate by precipi- 
tation is so perfectly reliable and is generally applicable. 
_ Strontia.—Here the determination as sulphate by precipitation 
Is acknowledged to be of only tolerable accuracy, on account 

siderable importance. The results of some tests made by Mr. 
- S. Eyster on this subject are as follows : 

* This Journal, March, 1870. } Mineral Analyses, 161, pp. 14 and 19. 
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A lot of oe strontic nitrate was taken, powdered, 
and dried at 

“7345 grms. nitrate gave °6348 grms. sulphate sett 21 pr. ct. Sr. 
"9840 “ : - #eoue © " ‘21 pr. ct. Sr. 

A second lot was re-crystallized, and large ae were taken 
and dried between filter paper o 

‘3007 grms. nitrate gave 2594 grms, sulphate — ~ pr. ct. Sr. 
3641 “ * + S138." = 3 pr. ct. Sr. 

A third lot was then carefully dried ves “ie 

*3318 grms. nitrate gave eon grms. sulphate ==41°36 pr. ct. Sr. 
3184 * “ 6 ‘275 “ “ —41°30 pr. et. Sr. 

The theoretical amount Sr in Sr(No,), is 41°37 per cent. 
These results show very much greater accuracy than the deter- 
mination of sulphate by precipitation, and there is no compa ari- 

son as to the ease of manipulation and the rapidity with which 
the determination can be made. 

accurate. 

However, it struck me that the sulphate determinations by 
evaporation were so accurate and so rapidly executed, that, in- 
stead of repeatedly igniting the oxalate with a piece of ammonic 
carbonate until a constant weight was obtained, we could con- 
vert the oxalate into sulphate, and run it down to dryness with 
the “ ring-burner,” with a great saving of time and labor. 140 
test this, the following series of determinations with calcic oxa- 
sci was made by Mr. Edgar F. Smith at my request. 

e lot of’ oxalate was prepared in the usual manner, washed 
on a “filter and dried between 100°-105°. 

"1860 grms. oxalate gave *1725 grms. sulphate =27°28 pr. ct. Ca. 
2083 “ nd “ +1939 & “ ==27°38 pr. ct. “ 
5013 “ 66 “ce “4659 “ “ — 97-33 pr. ct. “ 

| 944 “c “ “cc ‘1808 “ “ce —27°35 pr. et. 66 

be * sa ere SS . =27°31 pr. ct. “ 

nother preparation of oxalate was made and washed as 
dee and dried at 110°. Fresenius says that the oxalate does 
not part with its water until heated to 205°, but has the invari- 
able composition (C,0,)Ca+H,O. The results show, however, 
that it begins to lose water already at 110°. 

2195 grms. oxalate gave ‘2051 grms, sulphate =27°48 pr. ct. Ca. 
2432 OQ =27°48 pr. ct. © 



S. P. Sadiler—Analytical Notices, 183 

A larger quantity was then precipitated and washed by decan- 
tation with boiling water, until, according to Bunsen’s tables, 
the impurities remaining were reduced to Tosso0 IM volume, 
"7462 grms. oxalate gave °6950 grms. sulphate 27°39 pr. ct. Ca, 

itd ‘14 “cc *6628 “ “6 “7127 ==27°35 pr. ct. “ "7592 ¢ (o-<908S iit =27°40 pr. ct. “ 
"8208 « “ “+. 1656: ff = 27°43 pr. ct. “ 
The theoretical per cent of Ca in C,0,(Ca)+H,0 is 27-40, 

In some of this last preparation, two determinations of the 
amount of Ca were made by ignition over the blast-lamp and 
weighing as caustic lime. 

1207 grms. oxalate gave 0463 grms. CaO =27-40 pr. ct. Ca. 
1520 « 5S 0RRES SS earls oe oh 
Finally, two portions of perfectly pure calcic carbonate, from 

a crystallized piece of calcite, that had been previously analyzed, 
the composition of which was therefore known, were taken. 

After the precipitation of the lime as oxalate and drying on the 
filter, it was put in a weighed platinum crucible and the filter 
ash then added. The whole was then run down as sulphate 
with slight excess of sulphuric acid, with the aid of the “ ring- 
ourner.” Only one analysis is given, as the other was spoiled 
In filtering the oxalate. 

9723 grms. CaCo, gave 1'3058 grms, sulphate =39°50 re et. Ca, 
39°50 per cent Ca corresponds to 55°30 per cent CaO, Bae 

Fresenius gives as the composition of “air dried CaCO,,’ 
5551 per cent CaO, and in his determination of lime as sulphate, 
im experiment No. 67, obtained 55°81 per cent CaO. 

The results given above, it is seen, are as accurate as are usu- 
ally obtained in parallel determinations as carbonate, and the 
fase and rapidity of manipulation are very much greater. 

There is yet another class of operations, in which I thought 
the “ ring-burner” might be of assistance, viz: the processes 
Involving oxidation with fuming nitric acid, which at present 
are rather tedious. I have notas yet, however, given ita careful 

fnough trial to enable me to decide positively, either for or 
against it. 

filter, was taken, placed in a porcelain crucible, and after pag 
moistened with a few drops of dilute acid, was covered wel 

Am. Jour. 8c1.—Turp Serres, Vou. VII, No. 39.—Manon, 1874. 
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applied, very eaeunly; to the upper rim of the crucible. Sev- 
eral times the ation was very successful, leaving only the 
white Sb,O,. ‘On the other hand, in several tests, a “globule of 
sulphur formed, which could not be gotten rid of, ‘until the last 
heating. In no case, however, was there any loss from spurting. 
I then tried two analyses of tartar emetic, which I give here. 
In the first a globule of sulphur remained, and I had to drive 
it off at last by heat, giving of course considerable loss. In 
the other the sulphur was completely oxidized. 

Soba grms. tartar em. gave oie grms. Sb,O, 32°91 pr. ct. Sb. 
2 3 3 3 6 +445 6c ne —35°86 pr. ct. “ 

but, if I can obtain better results on farther arial, the neatness 
and ease of the manipulation will recommend it 

Lead.—I also made some tests on the rapid conversion of plum- 
bic sulphide into plumbic sulphate, but at present I have no 
quantitative results, and the qualitative results are not complete 
yet. I think, however, it promises we 

With regard to the “ ring-burner ” itself, I have little v — 
as Dr. Gibbs speaks sufficiently explicitly ‘about it. Of 
it is best run with a water-blast or “‘ water-tromp.” I hav = hie 
ever, to run it with the bellows of the glass-blowing table as I 
have no hydrant-water in my laboratory. This greatly increases 
the labor of the processes. With the constant inst it needs no 
attention whatever, after ve regulated. 

Gettysburg, Dec. 24th, 1873 

ArT. XIX.—On the Oxidation of Alcohol and Ether by Ozone ; 
| by Prof. A. W. Wricut. 

Ir has been stated by Houzeau,* that alcohol exposed to the 
action of ozone is instantl oxidized, with the formation of 
aldehyde, acetic ae and hydrogen peroxide, and that ether, 
under similar onditions, undergoes an analogous changé, 
being even cine aoe. oxidized, with the production of 
hydrogen peroxide. oes not appear, however, that either 
the conditions of sia! ason of ozone on these substances, oF 
the nature of the compounds formed, have been much further 
studi ith a view to determine some of these points, and 
especially to ascertain whether ozone could be advantageously 

used in the production of acetic acid from alcohol, an eX 

* Comptes Rendus, Ixxv, p. 142, 1872. 
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tended series of experiments was made by the writer, the re- 
sults of some of which are here given 

used, both absolute, and mixed with varying quantities of 
water. The ozone was produced by passing dry oxygen 
through an ozonizing tube under the influence of electricity. 
In some of the experiments Houzeau’s apparatus for this pur- 
pose was employed ; in others that described by the writer in a 
former number of this Journal, used with statical electricity. 
All the connections of the parts of the apparatus traversed by 

means of a solution of caustic potash in distilled water, and 

the percentages given in the results express the Bey pda of 
acid obtained relatively to commercial acetic acid, with which 
the comparisons were made. As the latter contains about 25 
per cent of anhydrous acid, a sufficiently near approximation 
to the absolute percentage of acetic acid would be obtained by 
dividing the results by four. In all cases the amounts obtained 
were very small. Commercial alcohol, which contained about 
85 per cent of water, was used in the experiments numbered 
1to5. The volume of liquid used in each case was 100 cubic 
centimeters, 

1. In this experiment vapor of alcohol was passed into a 
flask kept at 100° C., by means of a water-bath, and ozonized 
oxygen driven slowly through the same flask. The mixture of 

gas and vapor was then conducted into another flask immers 

2. Ozone and alcohol vapor were passed through a porcelain 

re of 260° or 250° C. Percentage 

obtained 0-81, of which but a portion was acetic acid, as the 

3. small quantity of alcohol was placed in a large flask, 

and ozone punt into tt at intervals, the flask being frequently 
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shaken vigorously. This was continued for ten or twelve 
hours. The percentage obtained was 3°17, or if reduced to the 
amount for one hour, “about 0°32. 

zone Was passed through re alcohol, and the vapor 
condensed in a cool flask. Percentage 1°18, 

5. Ozone was passed through boiling alcohol in a flask pro- 
vided with a vertical condenser, by which the condensed liquid 
was returned to the flask, and me! repeatedly subjected to the 
action of the gas. Percentage 1°22. 

6. In the following series of Sepeunene alcohol was em- 
ployed which had been mixed with quick-lime, and after 
standing several days was then distilled off. It contained less 
than two per cent of water. Four determinations were made, 
with alcohol alone, and with alcohol mixed with different pro- 
ee of distilled water. The liquid was maintained at the 
oiling point during the whole operation, a vertical condenser 

being used, as in the Riis experiment. The results are 

water in the mixtures, the third shows the oo ercentage of 
acid obtained, the fourt h the amounts corres oat ng to equal 
portions of alcohol, and the fifth those amounts divided by 
four, giving the approximate absolute percenta 

numbers are reduced, to correspond toa pe of 

each experiment one hour. 

Alcohol. Water. a — Percentage Percentage 

in alcohol. absolute. 

100 0 0°55 0°55 0°14 

50 50 1°66 3°32 0°83 

10 9 0°93 9°30 2°32 

5 95 166 3320 | 830 

1. The ee in this series were made in the sam 
way as the eee eding, ee de that the alcohol was not pee 

ts are and the res as follows: 

Alecbol +] Fisbe | Liareneae ae naan f° seals 
100 0 0°59 059 7: 

50 50 0°34 0°68 O17 

10 90 0-08 wee oe 
5 95 0-09 100. pie, OS 
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In the determinations it was assumed that the acid obtained 
was acetic acid. This would be justifiable in all cases except 
those where the alcohol was highly heated, as, though a small 
quantity of formic acid is produced, shown by its action on 
nitrate of silver and otherwise, acetie acid constitutes the chief 

yde would, in part, be immediately oxidized by the sie 
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action would be greatly facilitated by heat, which decomposes 
both ozone and hydrogen peroxide. If the reaction is less 
simple, and the alcohol molecule is broken up, we might ex- 
pect to obtain carbon di-oxide as one of the products. A spe- 
cial experiment with alcohol which was not heated, though 
continued for nearly two hours, showed that, if any, only a 
very small amount is eliminated. 

t may be observed that the proportion of alcohol in the 
third and fourth cases of Nos. 6 and 7, is not very different 
from that in the wines and other liquors used in the manufac- 
ture of vinegar. Although the pple of ozone for this 
purpose, by the methods followed in these experiments, would 
be neither practicable nor economical, it is not improbable that 
operations on a larger scale might give better results. Espe- 
cially in the German or “ quick” vinegar process, where a large 
surface is exposed, and a considerable rise of temperature is 
experienced, it is hardly doubtful that the process would be 
materially accelerated by passing ozonized air through the 
apparatus, and to accomplish this an ozonizer of moderate 
aa wail would be sufficient. 

xperiments similar to those above described were made 
with ether and ozone. The oxygen employed was dried by 
passing it through a wash-bottle containing strong sulphuric 
acid, and thence through a large U-tube filled with small frag- 
ments of pumice-stone freshly saturated with the concentrated 
acid. The oxygen, after passing from this through the ozonizer, 
was conveyed into a flask containing the ether, and bubble 
from the extremity of a glass tube immersed in the liquid. 
Energetic action at once took place. Each bubble of the gas 
gave a little cloud as it broke at the surface, and the liquid in 
a few minutes lost its transparency and became opalescent. 
This effect was caused by the production of a liquid not miscl- 
ble with the ether, and dispersed through it in very minute 
globules. After a time they gradually fell to the bottom of 
the flask, and coalesced, first into drops, and finally to a thin 
stratum of liquid. 

After the operation had been continued for an hour or more, 
the heavy liquid was examined, portions of it being removed 
with a thin glass tube. It was found to be strongly acid, and 
when tested, by neutralizing it with potash solution, evaporat- 
ing, and treating with dilute sulphuric acid, gave an unmistaka- 
ble odor of acetic acid. 

Tested with lime-water, and otherwise, the liquid gave 
evidence of the presence of a considerable proportion of oxalic 
acid, while its behavior with nitrate of silver and with ferric 
chloride indicated a small amount of formic acid. : 
A small quantity of manganese di-oxide was washed with 

distilled water and placed in a narrow test-tube. When @ 
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of moisture left in the gas after passing the drying apparatus, 
and holding in solution the other products of the reaction, 
namely, hydrogen peroxide, acetic, oxalic, and formic acids, 
and probably aldehyde. 

Yale College, Jan. 21, 1874. 

a 

Art. XX.—Notes on some of the Fossils figured in the recenily- 
issued Fifth volume of the Illinois State Geological Report; by 
F. B. Mrex. 

As stated by Prof. Worthen in a prefatory note to the 
paleontological part of the above mentioned volume, we had 
intended, not only to revise and extend the previously pub- 
ished descriptions of some of our own species, before sending 
the text of this volume to the press, but also to add full de- 
scriptions, with remarks on the affinities of all the forms illus- 
trated on the accompanying plates, including many species that 
had been described by others from far inferior specimens to 
those contained in the splendid collections at our command. 

Il health, however, and other unavoidable circumstances, 

oc 
ings of the Academy of Natural Sciences at Philadelphia oe 

study, icularly those of the Crinoid-a, mainly from Mr. 
Wachstnuth’s alleen we could have added much informa- 
tion to all that was reviously known in regard to the old 

Species, the original jaotccten: of which are merely cited 
Without note or comments in the text. 
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Although the figures we have given, and the rather full ex- 
planations accompanying each plate, will, it is hoped, enable 
the intelligent paleontologist to understand and appreciate the 
new information added to this department of science by these 
illustrations, some additional notes in regard to the many in- 
teresting types figured will doubtless be of service to students 
in using the volume. Of course, however, it will be readily 
understood that such notes prepared (here in Florida) without 

* The structure of the bases of these arms is not well shown in the engraving. 
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axocrinus Thiemei Hall; plate 1v, fig. 1—Although this 
beautiful crinoid seems to differ in some of its minor details of 
structure from Forbestocrinus Thiemei Hall, it is the form re- 

that as constituting a distinct venus, or as only a subgenus 
ert: ese two groups shade into each other by 

So many gradations, however, that it is not possible to divide 
the numerous species now known into two sharply defined 
genera ; as was shown by us in the Proceedings of the Academy of 
Natural Science in 1865, page 183, where we referred the 
Species Thiemei to the older genus Vaxocrinus. 

_ the great development and protuberance of the upper radial 
pleces in this crinoid, and the probably consequent drawing 
together of the parts above, give it a peculiar physiognomy, 
hot seen in the typical Zaxocrinus or Forbesiocrnus. Still it 
seems to show no differences of structure upon which it can be 

separated generically ; while, in the small number of its anals 
and interradials (the only point of difference between Taxocrinus 
and Forbesiocrinus), it agrees much more nearly with Taxocrinus, 

as may be seen by comparing it with Forbesiocrinus Worthent 

Plate X1v, fig. 2, and plate xv, fig. 7,+ which is a typical Furle- 

* If I remember correctly, F. Thiemei was described as being without either 
anal or interradial pieces. Smaller specimens, however, believed to be the young 

= the form we have figured, have been found, that were nearly or quite destitute 
jetradial pieces, and seemed to agree exactly with the description of F. 

+ The specimen from which these two figures were drawn was found loose, 
and was evidently water-worn, so as to have lost its surface granules, 
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siocrinus, with the anal and interradial spaces filled by numerous 
pieces. The differences between both of these types and the 
allied group Onychocrinus will also be apparent by comparing 
them with O. exculptus L. & C., plate xrv, fig. 4. 

Batocrinus pyriformis Shumard; pl vy, figs. 5a, 6, «—The 
original typical specimen of this species consisted of the body 
only, without the arms or ventral tube. Our figures, however, 
also illustrate, for the first time, the arms, a portion of the 
column and most of the ventral tube or proboscis. At the time 
our figures were drawn, and the explanations of the plate were 
prepared, the very fine specimen represented by figure 5a was 
fastened on a board, with the ventral tube made out by adjust- 
ing together several pieces, so as toinclude, with an intermediate 
piece, the terminal portion represented by fig. 5c. Misunder- 
standing Mr. Wachsmuth, to whom the specimen belonged, 
when he stated that the pieces of the tube, as adjusted together, 
were all known to belong to the same species, I left him with 
the impression that they were known all to belong to this indi- 
vidual specimen 

On receiving Mr. Wachsmuth’s letter containing this informa- 
tion, I struck out of the figure, on one of the proofs of the plate, 
the portion of the tube connecting figures 5a and 5c,* so as to 
leave the latter detached; but as I did not afterward see the 
explanations of the plate, the necessary correction there was 
unintentionally overlooked, and Mr. Wachsmuth thus wrongly 
made responsible for the assertion that the detached portions 0 
the tube figured were known all to belong to the same individ- 
ual specimen. 

I mention the above facts, because, if the terminal part of the 
tube replaced from another specimen belonged to a smaller im 
dividual, it would necessarily make the extremity relatively too 
much attenuated, and the opening proportionally too small 

Actinocrinites delicatus M. and W ; plate v1il, fig. 2,—Since 
describing this little crinoid under the above name, Mr. Wachs- 

* Tt may be ai or figures are mentioned in 
tiene unless atherwite sated, they aly pureed to the Illinois Report under 
consider. 
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muth has informed me that he has discovered at Burlington a 
series of specimens of intermediate sizes, that show it to be only 
the young or undeveloped condition of one of the large species 

characters of Actinocrinites. This, however, would not neces- 
sarily prove the two types to be generically or subgenerically 
identical, since there are many examples, in various departments 
of natural history, in which two clearly distinct, but allied, 

state, until they advance to a certain stage of growth, which, in 
one, becomes its fixed adult condition; while the other goes on 

collections accumulate; possibly to modify, to some extent, 
the prevalent views in regard to their classification. 

(To be continued.) 

Arr, XXI.—On the Connection between Isomorphism, Molecular 

Weight and Physiological Action; by JAMES BLAKE, M.D. 

which I consider are of interest under a purely chemical point 
of view. In the following table the substances experimente 
with have been arranged in groups according to their physiolog- 
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ical action, and after the name of st substance is the quan- 
tity required to be injected into the veins or arteries in order 
to arrest, in the course of a few eauaead the reactions between 

the different solids and fluids of the body spoon — life. 

These reactions are arrested in the same man i” 

substances contained in the same group; but in a ‘ierit aa 

groups. This is not the place to dwell on the physiological 
phenomena that have been observed. Details of many of my ex- 
periments will be found in the 8d, 4th, 5th and 7th volumes of 
the Journal of Anatomy and Physiolog ey. 

Note.—I have appended to each group a statement of ve more marked physio- 
logical reactions that characterize the substances it contai 

Grovp 1. 

Lithic ceniphate, 2°56 ) Impede pulmonary circulation. Kill by 
Sodic 1°30} their action on the lungs; do not 
Rubidium rnin 0°25 affect the irritability of the heart 
Thallic sulphate, 0°20 Bie mo 

affec system except Cs. 
Czxsium chloride, 0°55 ) Do not ‘pede taclcteers pose phi ex- 
Silver nitrate, 0-12 cept A 

Group 2. 

oe sulphate, 6°40 me not pend the pulmonary or systemic 
suly phate 2°24 irculatio 

si saint Aarogecr Ret tee 1-00 Bert a ant action on nervous sys- 
Nickel s 1:20 

ae aie 1°30 Arve ue action of the heart. Prevent 
opper sulp phate, 1:20 coagulation of the blood except 
a cilahats 1 
Cadmium sulphate, 

Group 3. 

te beryllium: : co. Beco pce 0°65 ) Impede the systemic and pulmonary 
rere alumina, 0°68 circulation. 
Yttria nitrate, 0°25 Heart not affected. 
Cerium chloride, 0:22 Blood coagulates firmly. 
Ferric sulphate, : 

Group 4. 
Calcium chloride, 3°28) No effect on aa or pulmonary 
Strontium nitrate, 2°64 | circulation except Pb. Ventricles of 

Barium chloride. 0°32 heart ot naahened. Domes of vol- 

untary muscles after di 
Lead acetate, ace O16 

Group 5. 
Palladium chloride, ._........--- 0°064 Act on the 
Platinum chloride,........-__.-- 07120 ) Render respiration intermitted. Impede 
—— chloride, 07120} systemi ation. chants the 
Ammonium Iridium chloride, .... 0°064 pbpucal properties of the b! 

Group 6. 

nek, | lane Te 

0°33 irculation. ge the oe 
rr the blood and cause convulsions. 

Ammonia nitrate, 3°00 ae the 
Kalium nitrate, 
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GROUP 7. 
*Chlorhydric acid, 0°46) Impede systemic and pulmonary circu- 
wyoanyaric acid, o. 2... 2 0°62 lation. Increase the irritability of 

mic acid, 0°75 the heart (ventricles). Kill by arrest- 
Todic acid, 1:00 ing the respiration. 

Group 8. 
Phosphoric acid, 4:00 ) No well marked physiological effects 
ee WN os cr 4:00 in large quantities. Kill by arresting 
Antimony tartrate, _......._..... 2°70 pulmonary circulation. 

Group 9. 
Sulphuric acid, 1°7 ) Impede pulmonary circulation. Act on 
Selenic acid, _ 14 the nervous system. 

A simple inspection of the above tablet will suffice to show 
the facts which have led me to submit these remarks to the 

tion made by Dr. Rabuteau to the Academie des Sciences in 1869, 

* Injected into the arteries. ae 
+ The numbers contained in the above table can but be approximative, as must 

i i in properties, as living be the case in operati a substance uch un P 
matter subject to variations which in the present of science we are unable 
= . e€ mann e experiments were performed was not 
culated to furnish accurate data as e smallest quantity of the different sub- 
stances that would destroy life. After one or two imi e nts to 

ascertain the general physiological action of a substance, and the quantities in 

Which it could be used, ents recorded 
into the veins or arte in quantities sufficient to produce the physio- 

logical effects, but not so as to until three or four in; 
made. It j the e ts recorded 
that have furnished the numbers in the table, reduced, however, to the same 
Weight of animal (for dogs 7 kilo., for rabbits 1-4 kilo. ; rabbits were only used in 
the first group. As the riments v 1 Spa eS om ner, the num- 

bers thus obtained are fairly comparable.) 
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in the same isomorphous group generally increases with the 
atomic weight. For instance, in the first group, the relative 
physiological activity between the compounds of Li and K is 
125:1; in the 2d group, between Mg and Cd 104: 1; in the 
3d group, between Be and Fe 3:1; in the 4th group, between 
Ca and Bal0:1. In the 5th group, the quantities used were 

. so small, and in the case of Pt and Ir double salts had to be 

in their action from the other bodies in the soda group. Iam 
aware that the isomorphism of soda and potash has been called 
in question by some chemists, and it certainly does not fit into 
the soda group, by the relative increase of its specific weight 
with its atomic weight. As regards the salts of ammonia, they 
are also totally distinct in their action from the salts of the 
soda group, resembling to a certain extent many of the organic » 
poisons by their action on the nervous system. The salts of 
silver and of lead also differ in some respects in their physio- 
logical action from the other substances of the group to whic 
they belong. They both give rise to the well marked reactions 
characterizing each group, yet they both produce certain 
effects on the capillary circulation in which they resemble each 
other, but in which they differ from other members of the 
group in which each is placed. Czesium also differs from the 
other members of the first group by its action on the nervous sys- 
tem.* With these exceptions the substances contained in the 
same group agree with each other, in the effects they produce on 
the pulmonary and systemic circulation in their action on the 
eart, and on the nervous and muscular systems, and in the 

physical changes they give rise to in the blood. In the present 
imperfect state of our knowledge as regards the isomorphous 
relations of the elements, it would be useless to speculate on 
the nature of the changes induced on living matter by dif- 
ferent groups of isomorphous substances. se 

~ changes must be quite different from those occurring 
in ordinary chemical reactions, as in these reactions the greater 

* It will be seen on referring to the table that these three substances present 
the most striking anomalies as to the connection of physiological intensity with 
increased atomic weight. 
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pletely altered. The most important deductions from these 
experiments are— 

1. In the changes induced in living matter by inorganic 
compounds, the character of the change depends more on the 
physical properties of the reagent than on its more purely 
chemical properties. 
_ 2. That the character of the changes is determined by the 
isomorphous relations of the electro-positive element of the 
reagent.* 

3. That among the compounds of the more purely metallic 
elements, the quantity of substances in the same isomorphous 
group required to produce analogous changes in living matter, 
1s less as the atomic weight of the electro-positive element in- 
creases. 

4. That the action of inorganic compounds on living matter 
appears not to be connected with the changes they produce in 
the proximate elements of the solids and fluids, when no longer 
forming part of a living body, at least in so far as our present 
means of research enable us to judge. : 
_ 5. That in living matter we possess a reagent capable of aid- 
ing Us in our investigations on the molecular properties of sub- 
stances. 

San Francisco, California, Dec. Ist, 1873. 

Art. Pe a5 nee the Dissociation of certain Compounds at very 
low Temperatures ; by A. R. LeEps, Prof. Chemistry, Stevens 
Institute of Tasha bape 

. If has been shown by Fittig+ that ammonic chloride, when 
1n solution in water, is decomposed by boiling. H. C. Debbitst 
has recently investigated other salts of ammonia, especially the 
nitrate, sulphate, oxalate and acetate, and has found that all of 
*In a memoir read before the Academie des Sciences, Paris, in June, 1839, I 

Proved that on injecting saline solutions directly into the blood, this physio 
action was determined by the electro-positive element of the compound being but 
little influenced by the acid with which it was combined. 
+ Ann. Chem. Pharm., cxxviii,s. 189.’ + Ber. der Deutsch. Chem. Gesell., v, p. 820. 
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can be detected and recognized by sufficiently delicate tests. 
3d. That it is highly probable that the dissociation of these 

salts in solution is analogous to the evaporation of the solvent, 
and that while it arrives at a maximum, under ordinary atmos- 
pheric pressures, at the boiling points of their saturated solu- 
tions, yet it takes place in a diminishing proportion at much 
lower temperatures, in some cases even below their freezng 

liquid. A short tube entering the neck of the flask at Asi 

very gradually and slowly, about a half hour being required 
for each determination. Th i 

alizarin paper at the temperatures indicated. In the case of 
* Comptes Rendus, lxiv, p. 606. 
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a very dilute solution diffused itself, rendering it difficult not 
to overstep the temperature actually requisite. 

Reaction of 
Liquid. Liquid. Partsin 100.) Temp. |Mean.| Reaction of Vapor. 

|Ammonic Chloride, Feebly acid. | 10-60 37°C./a70 [Strongly alkaline. 
4b “a “ ‘i 37° its +e 

bs " i : 38° o.-| Alkaline. 
te te ts tig ‘ 39° 38°°5 “s sc 

a its 2°65 39° a“ “ 

SE os ee 40° /39°°3|Feebly alkaline. 
“ 4 “ “ 9° “ ie 

- . 1°325 39° 39° “ “ 
“ 6 ‘ 47° 39°-2 “ “ 
ts “ “ 38° 39° ts “ 

Ammonie Sulphate, Acid. 45°62 50° 50°5 Alkaline. 
ae “ “ ‘“ 51° “ 
“ “ “ 9. ° ‘ “ 

‘6 “ “ 22-81 ade 2 te rT} 

" “ 11°40 50°5 |, 90.5|Faintly alkaline. 
id “ 73 50° 5 “ “ 

Ammonic Oxalate. Strongly alk.|Saturated.. —1° |—1° |Strongly alkaline. 
iy z at 7°56 C,| —1° ; 

Ammonic Acetate. Acid. Saturated.) 55° /... Alkaline. 
at 19°C; 55° a 

The ammonic oxalate was surrounded by a freezing mixture, 

_Finally, this point of sensible dissociation depends on the 
circumstances of thé experiment, and the delicacy of the appa- 
Tatus and reagents employed in its detection. For when a 
thermometer and a coil of paper supported at the distance of 

experiments, tabulated above, it was reddened at the expira- 

s du 
bubbles into the vacuum above the liquid. The temperatures 
of sensible dissociation above given are not to be rdec 
therefore as absolute, but as relative and valuable only as indi- 
cative of the comparative dissociability of these salts when in 
aqueous solution. 

Stevens Institute, Jan. 19th, 1874. 
Am. Jour. ee Vou. VII, No. 39.—Marcu, 1874, 
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Art. XXIII —On the Influence of Color upon Reduction by 
Light; by M. Carey Lea, Philadelphia. 

In all metallic salts which suffer reduction by exposure to 
light, the facility of reduction varies with the acid to whic 
the base is united. Thus in the case of iron, ferric oxalate and 
citrate are much more easily reduced than ferric sulphate. 
Further, the reducibility of any salt is generally much in- 
fluenced by substances placed in contact with it. Thus silver 
chloride exposed to light alone, changes somewhat slowly to a 
violet color; in contact with silver nitrate it changes more rap- 
idly and assumes a deeper color; and if, in addition, we place 
certain sorts of organic matter in contact with it, the change 1s 
still more rapid and an intense black color may result. Pure 
silver iodide, as I have shown elsewhere, undergoes no chemical 
decomposition when exposed, completely isolated, to the sun, 
but in contact with silver nitrate, and also with many other sub- 
stances, it is extremely impressible. The sensitiveness to light 
of silver bromide also is greatly modified by substances placed 
in contact with it. 

It seemed therefore a matter of interest to determine whether 
any general law existed that when a metallic compound capa- 
ble of reduction by light was placed in contact with a body 
capable of bein oxidized (or of uniting with Cl, Br or I, as the 
ease may be), the capacity of reduction of the metallic com- 

and by any particular portion of the spectrum would be in- 
uenced by the color of the body placed in contact with it. If 
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salt by particular rays be modified? And if so, will it follow 

sensibility of the reducible compound will be exalted to those 
rays which are absorbed by the body placed in contact with it? 

0 solve this question, I have made an extended series of 
experiments. But I have not been able to verify the existence 
of such a law. The results which I have obtained are briefly 
as follows: 

Ferrie Salts. 

product may contain ferrous salt, even a trace of which renders 
a 

im commerce of suitable shades. The other colors were 

obtained by dissolving suitable transparent pigments in varnish 
and coating glass with it. With the aid of aniline colors and 

Sort of artificial spectrum, under which papers of different 
Preparation could be simultaneously exposed. It is evident 

at in so . . th 
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The papers prepared with ferric salt alone, and also those 
with ferric salt in contact with the colors named, were simul- 
taneously exposed. They were then plunged into solution of 
ferridcyanide of potassium, which renders evident whatever 
reduction has taken place by the production of Turnbull’s blue, 
the unreduced portions remaining white. 

Result.—The series of experiments was carefully repeated 
three times. The aniline blue was found to be entirely with- 
out influence; the printed spectrum obtained corresponded in 
every respect with that of the plain ferric salt. The aniline 
green slightly diminished the impressibility, but not more in 
one part than another. Aurine produced this effect still more 
strongly. 

m, perhaps doubling it. But this increase extended, as it 
was judged, equally to all the rays. 

Potassium Bichromate. 

that substance in darkening and setting the aniline colors was 
found very objectionable, and little could be learned from the 
bands so obtained. Ferric ammonia oxalate was then substi- 
tuted with excellent results. : 

of the six colors above mentioned acted by diminishing 
the impressibility of the ferrid-cyanide, so that the printed 
spectra obtained were all weaker than that of the plain ferrid- 
eyanide paper used for comparison. But the weakening was 
general throughout the range of the spectrum, and no relation 
could be traced as existing between the color used and the 
impression made by particular rays, 
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Rosaniline and aniline green weakened the sensitiveness very 
slightly, almost imperceptibly ; mauveine and coralline much 
more, aurine and blue most of a 

he reduction undergone by potassium ferrideyanide may 
also be rendered evident by exposing the paper to the action 
of uranic nitrate, which strikes a deep red-brown with the 
ferrocyanide and a yellowish color with the unchanged ferrid- 
cyani complete series of papers examined in this way 
showed that all the colors tried, rosaniline, mauveine, aniline 
green, aniline blue, coralline and aurine, diminished the facility of 
reduction at the less refrangible half of the spectrum, and 
most of all the blue and coralline. As respect the more 
tefrangible half of the spectrum, all the colors acted injuri- 
ously, and each to about the same extent. 

Tange of rays from red to violet. The green diminished the 
sensitiveness to the less refrangible end rather more than to the 
more refrangible end, and the rosaniline and mauveine pro- 
uced scarcely any observable effect whatever. 

separate series of trials was made to test the effect of the 
colors on the impression of violet light as compared with white 

light, by giving much shorter exposures than in the preceding 
experiments. If coloring matters as such have any influence 

on the susceptibility to the action of particular rays, then a 
Tange of six colors extending from violet blue to deep red 
ought in some cases to favor the action of the violet, in others 
to interfere with it. But after very careful and repeated trials, 
it was found that all the colors lowered the sensitiveness to 
both violet and white, to both equally, and with all the colors 
to about the same extent. 

Uraniec Nitrate. . 

_The same range of coloring matters were tried with uranic 
nitrate, the extent of reduction being made evident by the 
subsequent application of potassium ferrideyanide, which with 
uranous nitrate gives a burnt sienna colored precipitate. 
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The first series was tried with short exposures to violet and 
to white light only. In this case the mauveine appeared to 
give a slight increase of sensitiveness, but as this extended 
equally to white and to violet, no conclusion as to influence on 
specific rays could be drawn. The aniline green, blue and 
rosaniline diminished the general sensitiveness a re: the 

eee a oa deal, and the aurine nearly destroye 
influence of the entire spectrum the following 

serail were oben: 

Red and orange rays. Mauveine same as plain uranium salt; 
other colors less sensitive. 

Yellow. Bescon same as plain uranium salt; other colors 
sensitive 

Green hd blue. All the colors less sensitive. 
Violet. Mauveine same as plain uranium salt; all the rest less 

sensitive. 

These effects are evidently not capable of being reduced to 
any general law 

Silver Chloride. 

A number of experiments led to the following results : 
Coralline increased the sensitiveness to all the rays, but 

especially to blue and violet, in which the increase is very 

eaahiline Heras the sensitiveness to blue and violet, but 

diminished all the é 
Aniline blue ditsinistied sensitiveness to green, increased it 

to yellow, and was without effect on 
Aurine diminished sensitiveness to all. 

Mauveine and aniline green were without effect. 
Litmus reddened by acetic acid strongly increased the sensi- 

tiveness to the yen and violet, and somewhat diminished it to 

the red and ora 

Here we Rive re red colors increasing the sensitiveness to 
the blue and violet. But one, coralline, increases the sensitive- 

ness at the red end also, whe reas red litmus and rosaniline 
diminish the sensitiveness at the red end. 

Silver Iodide. 

The one of the action ot light to be investigated 1 in the 
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tion of silver through the agency of gallic acid or other reduc- 
ing agent, thus producing a true “development.” It is with 
these images developed by gallic acid that we shall have to do 
in this and the following section. 

Silver iodide papers, imbued with various coloring matters 
and containing free silver nitrate, were exposed to the different 
rays with the following results: 

and mauveine increased the sensitiveness to the blue rays a 
little, coralline was without effect, aurine and rosaniline dimin- 

ess. 
Violet rays. Aniline blue, green and mauveine all consid- 

erably increased the sensitiveness, coralline increased it a little, 
aurine and rosaniline diminished it a little. ith ordinary 
white light the order of sensitiveness was the same as in the 
Violet rays, 
_ It does not appear that there exists any general law connect- 
ing the color of the substance placed in contact with the silver 
lodide, with increased or diminished sensitiveness to particular 
ra 

Silver Bromide. 

_ Silver bromide is at once the most eae of all the sensi- 
ifficult as to the exact 

made ; thirty-five complete spectra were obtained, besides prints 
from detached portions of the spectrum. e 
substances in the order of the greatest sensibility which they 
conferred, beginning with those that gave the greatest. 
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Substances which conferred the greatest Substances which conferred the greatest, 
sensibility to the more refrangible half sensibility to the less refrangible half 
of the spectrum. of the spectrum, 

Infusion of tea leaves, Salicine, 
alicine, 

Red litmus, Plain bromide, 
Coralline, 
Aniline blue, Aniline green, 

Mauveine, 
Plain bromide, Aniline blue, 
— Aurine, 

Anil. green, Infusion of tea leaves, 
Mauveine, Coralline, 
Auri Infusion of capsicum urine. ? 

Cold infusion of safflower, Cold infusion of safflower (car- 
Infusion of capsicum. thamus). 

The substances above the “ plain bromide” increased its sen- 
sitiveness, those below it diminished it, and in all cases to an 
extent corresponding with the order of rank in the respective 
columns. 

In the above lists it will be noticed that there are not only 

verified ; no substance tried exerted a more powerful diserim- 

to the red ray as to the green. 
Generally speaking, the substances enumerated above exerted 

very much the same effect on the different colors at each end 
of the spectrum, that is, those that heightened or impaired the 

ness to the green ; 
Salicine confer on silver bromide a remarkable sensitive- 

ness to the red and orange rays, so that the whole of the Jess ‘Yefrangible rays from green to red produced about an equal 
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impression. A repetition of the experiment with a shorter 
exposure gave the same curious result, the most curious of all 
the results attained. 

Carthamus, red litmus and capsicum produced an exceptional 
insensitiveness to the red and orange rays. 

actly equal time on or in solutions of exactly equal strength. 
As papers when hun up to dry are always more strongly im- 

in the successive treatments which each paper received to dry it 
with the same end uppermost, and in the exposure to light, to 
keep all the papers with their least sensitive ends to the same 
end of the spectrum: without this last precaution no concord- 
ant or reliable results could have been obtained. 

Solutions of equal strength, we are sure that the papers are 
equally chart be tested. 
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Art XXIV.—WNote on Lignite Beds and their Under-clays ; by 
EK. W. Hitearp, University of Michigan. 

In the January number of this Journal, Mr. Lesquereux de- 
fends his view of the origin of the lignite beds of the Rocky 
Mountain region, against supposed objections thus formulated 
by him: 

1. That the lignite beds are of too small extent, or cover 
too limited areas, to have been formed otherwise than by the 
heaping of materials carried into small basins. 

2. That the under-clays of the lignite beds contain no roots. 
Having had extensive opportunities of observing lignite beds, 

from the Cretaceous to the Quaternary strata, in the States of 

Mississippi and Louisiana, I would add a few remarks to those 
of Mr. Lesquereux. : 

As regards the first point, I am altogether unable to see 1ts 
force. Were the bays and marshes of the Louisiana coast re- 
gion, or some portions of the Mississippi bottom, so depressed 
as to be covered over with deposit, and their peaty content: 
compressed. into lignite, there would result just such a multi- 
tude of basin-shaped masses, from a few yards to many square 
miles in extent, and of variable thickness, as we now find in the 
Kocene lignitic formations on the Gulf border. The analogy 

they may readily be swayed sideways in the soft mass, in every 
direction; but are difficult to pull up, although, under such 
circumstances, their size rarely exceeds a few feet. 

These facts, as well as the well-known ability of the Cypress 
and Tupelo to exist and flourish in water maintaining some 
depth throughout the year, led me to consider the possible 
causes of the apparent absence of vestiges of roots from the 
under-clays of lignite beds, which early attracted my attention. 

the extensive marsh at the mouth of Pearl River, a solid 
clay, resembling very much the under-clays of lignite beds, or 
the bottom clays of Cypress swamps, is deposited for some dis- 
‘ance on both sides of the river channel. The whole surface is 
covered by a dense growth of tall “round rush” (Scirpus lacus- 

o 
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tris), whose roots form a dense, matted mass, over a foot in 
thickness, covering the clay soil, but penetrating it very little. 
Nevertheless, as the successive annual overflows raise the level 

Arkansas and Red River. Even where the Cypress stumps are 
perfectly preserved, their roots are often seen to terminate at a 
short distance, in rather an abrupt point of heart-wood ; an 
pyent their course is scarcely, or not at all, traceable in the 
solid clay 

The cause of this complete obliteration of spongy roots or 
spongy parts of roots is doubtless to be sought in the oxidizing 
intuence of ferruginous solutions percolating from above, and 
the subsequent action of pressure upon the yielding mass. 

escape ordinary observation. If, by a i process of re- 
duction and solution, this film were also to b 

'§ Not only very often marked by minute films of (sometimes 
almost red) hydroferric oxide, but, on close examination, they 
frequently exhibit a multitude of minute “slickensides,” prov- 

ing the occurrence in the mass of internal movements, doubtless 

resulting from compression. That similar clays exhibit, at 
Petite Anse and other points, a glacier like motion down hill, I 
have elsewhere* stated. ; 

t appears to me that in these two agencies combined we 

* Smithsonian Contr. Knowl., No. 248, p. 18. 
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have an adequate explanation of the apparent absence of organic 
remains from many under-clays, not only of lignites, but also of 
Paleozoic coal beds. That the leaching process which deprived 
the coal beds of all the ash ingredients necessary to vegetation, 
has also been instrumental in the removal of iron and organic 
matter from the Carboniferous fire-clays, has been often sug- 
gested; but the efficacy of the process, when combined with 
pressure, to obliterate all traces of the softer parts of plants and 
animals, imbedded in clays, has hardly been sufficiently dwelt 
upon. That another phase of the same agencies has been instru- 
mental in obliterating the teeming fauna of the Port Hudson 
beds, whose character can now be studied only in a few limited 
localities, I have already shown.* And there can be little 
doubt that the absolute dearth of organic remains which has 
thus far frustrated all my attempts to gain a definite clue to the 
age of the “Grand Gulf” beds of the Gulf border, is largely due 
to the same cause, and not to the conversion of the Mexican 
Gulf into a “Dead Sea” during the Post-Eocene Tertiary period. 

Lignite beds composed of drifted materials are not rare 1n 
the Gulf border, from the lowest Cretaceous beds to those of 
the Champlain era. But they are usually very much localized, 
and consist mainly of driftwood, which is not only over- and 
underlaid by sandy materials, but also intermixed with them. 
Beds of compact lignite underlaid to any great extent by sand, 
are quite exceptional. 

Arr. XXV.—On recent Deep-Sea Dredging operations in the 
Gulf of St. Lawrence; by J. F. WHITEAVES. 

seventy successful hauls of the dredge. The cruises were 
essentially four in number, but on the whole the first yielded 
the greatest number of novelties. 

* Smithsonian Contr. Knowl., No. 248, p. 12. 
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Cruise 1.—The first two weeks were devoted to an examina- 
tion of the deep water in the center of the mouth of the river, 
between Anticosti and the Gaspé Peninsula. The most inter- 
esting specimens were obtained in from 200 to 220 fathoms, 
mud; and among them are the following: 
FoRAMINIFERA.— Marginulina spinosa M. Sars; a large Trilocu- 

linu allied to 7. tricarinata, perhaps 7. eryptella D’Orb. ; curious 
arenaceous forms, new to me, some of which are simple and 
unbranched, others widely triradiate, ard a third series are 

slender flukes, In its canal connecting the three external and 
larger openings, and in its beautiful open network of spicules, 

same as Dr. Bowerbank’s imperfectly characterized species, I 
refrain for the present from giving ita name. It is only fair to 

add that before I had dredged this species in a living state, my 

friend Mr. G. T, Kennedy, M.A., had found specimens in the 

Post. Pliocene clays of Montreal, which are undoubtedly con- 
Specific with it. 

Ecutnopermata. — Schizaster fragilis Dub. & Koren, and 
odiscus erispatus, are 1 

also Ophiacantha spinulosa M. & T., and an Amphiura whose 
Specific relations are still obscure. The Ophiuride collected 



212 J. EF. Whiteaves—Kecent Dredging operations 

during this cruise have yet to be studied. One living example 
of * Ophioscolex giucialis M. and T. was dredged in 210 fathoms, 
to the southwest by south of the Southwest Point of Anticosti. 

Nore.—I am indebted to Prof. Verrill for the identification of several critical 
species, to whose names an asterisk (*) is prefixed; and the difficult Crustacea, 
whose appellations are preceded by a dagger (+), were kindly determined for me 

Mr. 8. I. Smith. 

Actinozoa.—A few individuals of Pennatu/a aculeata Dan., 

var., and of Virgularia Ljungmanii Koll, were taken in the 
deep-sea mud, together with large tubes apparently belonging 
to Cerianthus borealis Verrill, though the animal of this latter 
species has not yet been taken in the Gulf Cornulariella mo- 
desta Verrill was collected (in 1871) at depths of 220 fathoms, 
between the east end of Anticosti and the Bird Rocks. 

plumosa ? were dredged in the same place. Escharella paimata 
(M. Sars) was also sparingly taken in deep water. 

Mouivusca.—The most abundant species collected at greater 
depths than 150 fathoms are Pecten Greenlandicus Ch., and Arca 
pectunculoides; but Portlandia lucida, P. frigida, Philine quad- 
rata, Cylichna umbilicata Mont., Dentalium attenuatum* ? Say, 

and Siphonodentalium vitreuem Sars also occurred, though more 
sparingly. ‘T'wo living specimens of Cerithiopsis costulata MOll. 
(the Biitium arcticum of Mérch) were dredged in the 220 
fathom locality. 

RUSTACEA.—The deep-sea Crustacea are of unusual interest. 
Among them is a living specimen of Calocaris MacAndre: Bell, 
the first, I believe, that has been observed on the American 
side of the Atlantic. In the same region, four specimens of a 
crustacean were collected, which belong, in my judgment, to 4 
new genus.t In its characters, this genus (for which I venture 

* If the shell described by the late Dr. Gould as Dentaliwm dentale be really the 
i h prior to Stimpson’s D. occ 

ving received a number of Norwegian specimens of D. abyssoruim 
through the kindness of Mr. Jeffreys, and compared them with the St. Lawrence 

i ri species, I cannot see any differences which in my judgment 
to ate them. At the same time, Dentaliwm striolatum St. seems 

to me a perfectly distinct and good species. 
+ Munidopsi i v.gen.et sp. External antennz about equal mm length 

to the carapace rum ; ones very short, not reaching farther 
than about one-fot of the beak. yee rudi , longitudinally 
oval, pantie gost tage in color; cornea devoid of Carapace squarish, but longet 
than with an o ed straight spine on each on 
pper- of pace granulate, hispid, transversely irregularly plicate. Uppe’ } cara! 

In the center there are two dorsal spine-, placed one above the other, but at some 
distance apart. These, as are two similar spines on he tail segments, are all 
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to propose the name J/unidopsis) approaches nearer to Munida 
than to Galathea. On some future occasion I hope to be able to 
give a detailed description, with figures, of this form; for the 
present a short diagnosis only of some of its salient points will 
be attempted. Of the limited genus d/unida, only two or three 
species are known at present. A/unida rugosa (Fab.) is the same 
as Munida Rondeletii of Bell, and Astacus Bamffius of Pennant. 
The other species are M. tenuimana of G. O. Sars, and M. Dar- 
winti of Bell. 

The following additional species of Crustacea were collected 
from the deep-sea mud: + Hippolyte Fabricit Kroyer ; + Liastylis, 
sp.; tPseudomma roseum G. O. Sars; +Zhysanopoda neglecta ? 
Kroyer, and another large species ; Stegocephalus ampulla Phipps ; 

tGammarus ornatus Edwards was abundant at low-water in 
St. George’s Cove; it appears to be an abundant littoral form 
throughout the gulf. : 

Cruise 2 —We left Gaspé Basin on August 2d, intending first 
to examine the two largest of the inshore banks, the Orphan 

So we got under the lee of Bonaventure Island, and dredged out- 

®xactly in a line with the rostrum, and the whole four point forward. Rostrum 
simple (without the spine on each side of the base so characteristic of Munida), 
conspicuous 

the outer antennez. e ee ee “PParently adult female: length, from apex of rostrum to tip of tail, 1-38 inch; 2 

? in '. i 

. sea mud. From Munida it may at once by its 
and simple | ais 7 fone Afni oy aracter of its eyes it closely resembles 
Calocarés, but not in many other respects. 
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side the northern entrance to the Bay des Chaleurs, from Cape 
Despair to a little below Grand Pabou. Ophioglypha Sarsii, of 
large size, was abundant here, and two specimens of Myriotro- 
chus Rinckii were taken in the same place. The crustaceans 
from this region are unusually interesting: among them are 
+ Mippolyte macilenta Kr. ; ; Thysanopoda neglecta i ? Kr; ; tPseu- 
domma (nov. sp.) ; » eo af +Myside “ near to Erythrops and 
Parerythrops of G.O. 8 ; tHudorella, sp.; +Leucon nasicus 
Kroyer ; Fkianthaaiophid gf tla Boeck; Cidiceros lynceus 
M. Sars ; tAceros phyllonyx Boeck ; + Byblis Gaimardii Kroyer ; 
+ Pontoporeia femorata Kroyer; a — of +Mehita. Alsoa 
curious fish, at present undetermine 

he breeze moderating, we at once made for the Orphan 
Bank, and devoted three days to dredging on it, remaining on 
the ground during the night so as to lose no time. The Orphan 
Bank, which is situated nearly opposite the entrance to the Bay 
des Chaleurs, i is a stony patch, as are most of ae fishing banks, 
many of which are not mapped out in the chart 

e masses of rock are often of large size, ety consist chiefly 

of a reddish sandstone (perforated by Saxicava and Zi rphea 
crispata) associated with a few scattered pieces of Laurentian 
gneiss, &c. Soft-bodied organisms are peculiarly plentiful on 
this bank. The most characteristic of these are Aleyonium rubi- 
forme Khr., small varieties of Metridium marginatum ; Ascv/iop- 

northern form none the latter, Myriozoum fe 
D’Orb. ; Cslbpporavia inerassata Lam ; Cellepora scabra Fab. ; 
Eschara cervicornis? Pallas; Caberea Ellisic » and other specie s, 
were fine and frequent. Two fine specimens of Porella levis 
oe were dredged at this locality. *Boltenia ciliata Moller; 
*Molgula pannosa V.; Cynthia pyriformis (Rathke) ; and C. mon- 

Moll, occurred sparingly among the other Tunicates 
Among the Echinoderms are Pteraster militaris, Aslerias 

Greenlandicus, and Psolus phantapus. The rarest of the Orphan 
Bank Mollusca are Amicula Emersonii (Couth.), fine and fre- 
= orig : — tmmaculata Soran Trophon craticuiatus (VO. 

ab.) ; um tenue Gray ; Neptunea Spitzbergensis Sine ; 
‘Tritonofusus ‘Rae Mall. ; taigiria Holbollii Beck ; and a few 
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Astarte lactea of Brod. and Sowerby. Crustacea are peculiarly 
plentiful on this bank, particularly the two species of Hyas ; 
Eupagurus; Pandalus annulicornis ; Crangon boreas ; Nectocran- 
gon lar (fine); Hippolyte spina ; +H. Phippsii ; and +H. pusiola. 

e Amphipods are represented by Acanthozone cuspidata 
(Lep.); Tritropis aculeatus (Lep.) ; and Eusirus cuspidatus. The 
Isopods by Jdotea marmorata Packard, and by a Bopyrus which 
was found burrowing under the carapace of the common Pan- 
dalus. A small species of Nymphon was also dredged here. 

At the end of the third day a stiff breeze from the southwest 
sprung up, accompanied with rain, and in consequence of this 
we made for Miscou Island for shelter. As soon as the gale 
moderated we proceeded to the Bradelle Bank, and on our way 

mon on both banks. Astrophyton Agassizii ; Ophioglypha Sar- su, large; Q. nodosa ; and Psolus phantapus are frequent on the 
Bradelle, where also a fine living specimen of Ophiocoma nigra ‘iiller was obtained. The Crustacea of both banks are for the 
ee similar, but on the Bradelle a few additional species 

cheirus pinguis ; +Harpina, sp. ; + Paramphithoé pulchella Bruz. ; 
- and ¢Nebala 
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to the Bay des Chaleurs, are tenanted by a somewhat meager 
Acadian fauna. wing to the shallowness of the water on 
these bo banks, the Sidpertas is probably higher by some 
four or iat degrees than the average of that” in the norte 

After + examining the Bradelle Satis, we made for Pe 

N.N.E. of Cape George (N. S. S) and from there to a little dis- 
tance off Port Hood, C. B. We next stood over to the east 
point of Prince Edward Island, mate ta at intervals on the 
way. After this we examined the ne Bank, also various 
parts of the bottom from there to re chat (Prince Edward 
1), and to the north Soe Pictou Island, and got back to Pictou 
on the 16th of Aug 

From Pictou to Bort Hood and along the west side of Cape 
Breton, the sea bottom consists of red clayey mud, in which 
annelids are remarkably numerous and often of large size. At 
almost every cast of the dredge, tangled masses of tubicolous 
annelids (inhabiting tubes of from the jth to a quarter of an 
inch or more in diameter, and ger one or one and a half inches 
to nearly eight inches in length came up in handfulls. These, 

One specimen of 4 Deasty es quadrispinosus G. ars, was 
dredged off Pictou Island. Hydrozoa and Pol yzoa a are eon 
abundant, and sometimes very fine, in the red mud; t. suet 

seems to range from 40° to 42° Fahr. Off Port Hood, two 
large specimens of a nies tokio were taken, which exactly 
agree with the drawing and description of the Cucumaria 

rtactes of O. F. Miiller, as given by E. Forbes in his British 
tarfishes. 
Off the east point of Prince Edward Island the bottom is 

sandy, and as the depth where we dredged does not exceed 
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fifteen or twenty fathoms, the summer temperature is high, 
being affected by surface conditions. Three small specimens 
of Echinocucumis typica M. Sars were collected here, as well as 
examples of *Molgula papillosa V. and M. producta St. On the 

ilne Bank we dredged quantities of the common Hehinarach- 
mius ; an abundance of fine Hydroids and Polyzoa; a few 
shells; and some small algve. 

Between Cape Bear and Pictou Island the bottom is sandy, 
with shells and a few small stones. Three kinds of sponges 
were collected here, many hydroids, echinoderms (all common 
forms), annelids, crustacea, and tunicates. Among the latter 
are specimens of * Molgula littoralis V. Shells were particularly 
abundant, among them are Pecten tenuicostatus, Modiola modiolus, 
Crenella nigra, Astarte undata Gould, Cyprina Islandica, Callista 
convexa, Pandora trilineata?, Orepidula fornicata, Lunatia tri- 
seriata, Mamma immaculata, and several species 0 

The fauna of the region north of Pictou, between the west 
coast of Cape Breton and the east of Prince Edward Island, is 
essentially of an Acadian type. To the north, northwest, and 
west of Cape Breton, the deep water assemblage has probably 
an Arctic character. 

n the marine slip at Pictou, I collected specimens of Teredo 
navalis and T. Norvegica, burrowing into the black birch of 
which the roller frames of the cradle are composed. t Souris, 

(Prince Edward L), the common periwinkle of England (Litto- 
rina littorea) was plentiful, and it was subsequently observed at 
Charlottetown. An Argulus, closely allied to A. Alose of Gould, 
if not identical with it, was taken off Pictou Island, in towing 
nets, attached to Gasterosteus biacul-atus? and other small fishes. 
Idotea trrorata Say, was common on the surface at the same 

place, and was subsequently obtained at Shediac Bay, and else- 
Where. On the shores of the Magdalen Islands it is tolerably 
common. 

Chene f ailed ourselves of the opportunity to e tor two days, we availed ot Fe Wathen bods, from 
¢ Ba eds, fro 

low water mark down to three fathoms, the following species 

were met with: 

MOLLUSCA. 
Cancer irroratus “Say. Ostrea borealis Lam. 

Crangon vulgaris Fab. O. Virginiana Lister. 

mal Mytilus edulis Linn. ammarus ornatus . 2 solus La 
Idotea irrorata Say. Modiola modiolus Linn. 
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Mercenaria violacea Schum. Crepidula fornicata Linn. 
Gemma Tottenii Sz unguifor mis Lam. 
crore convexa Say. Paludinella minuta. 

Petrico pholadiformis Lam, and var. Odostomia tzifida To 
dac ache Turbonilla interrupta » Totten. 

Mactra solidissima Chemn. Lunatia heros Say. 
Mya ar enaria. Bittium nigrum Totten. 

P tranbebe N aasa obsoleta Say. 
Angulus tener Say. trivittata Say. 
Thracia Conrad (fine and frequent). sears lunata Say. 
Pandora trilineata? Say. EcuiInopD oe 
Solen ensis, vy. Ridesloand. Asterias vulgaris St. 
Teredo, sp. (in a spruce log). Cribella sangninolenta. 
Haminea solitaria Say. Kehinarachnius parm: 
Cylichna pertenuis Migh. Echinus Drébachiensis. 
Lottia alveus Conrad. Caudina arenata (Gould). 

Leaving Shediac by daybreak on the 22d of August, we 
dredged from that place to the Egmont Bank, and stood back 
again to the south shore the same evening. The gmont Bank 
is a small rocky patch, situated between ‘Shediac Bay and Cape 
Egmont, Prince Edward Island. The depth on it is less than 
ten fathoms, and the bottom consists of coarse sand and stones, 
the latter covered with Laminarie and smaller alge, and per- 

south of Sea Cow Head. In ie afternoon a tite barometer 
indicating the imminent approach of a storm, we made for 
caounnaigaedita and reached there only just in time to weather 
out the memorable gale of the 24th of August. We subse- 
quently oe ath to dredge in Hillsborough Bay, also, on the 
opposite shore, off Pugwash Harbor, N. 8, and off Shediac, 
Buctouche and Ri chibucto, in New Rank and on the 
9th of September I left the schooner and proc roceeded home. 
On the Prince Edward Teland side of Northumberland Straits 
ig the bottom is usually a red (Triassic) clayey mud, wee 
on the New Brunswick side it is generally sandy. The 
of the Straits.is of a meager Acadian type. rs few s oe 
py riods and oahetipaae collected here have yet to be deed 
he annelids are fine and frequent, but the echinoderms are a 

very common spec a At depths of more than four eoetes 
in Northumberland Straits, the following species were collec 

C Amphithée, sp. 
Eg a dmecienigen (fry.) [patbcheiras pin: 

Hipeolets pusiola Kr seal ra age 1 oe Har, 
Diastylis Incifera. ite 

: TUNICATA. ° 
‘Pontoporeia femorata. *Eugyra pilularis V. 
Ua tse Say. Pelonsia aresifere St 
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MOLLUuSCA. Petricola pholadiformis Lam. 
Pecten tenuicostatus Migh. Mactra lateralis Say. 
Yoldia hmatula Say. Pandora trilineata? Say. 

*“ sapotilla Gould. Turbonilla i ta Totten 
Nucula delphinodonta Migh. Lunatia triseriata Say. 
Astarte undata Gould. trivittata Say. 
Cyprina Islandica Linn. Buccinum undatum Linn. 
ardium pinnulatum Con. Sipho pygmeus Gid. 

Callista convexa Say. Bela cancellata Migh. 

Art. XXVI.—Notice of a new Fossil Spider from the Coal 
Measures of Illinois; by O. HARGER. 

Arthrolycosa* antiqua, gen. et sp. nov. 7) quad, & Pp 
Tux fossil spider, represented in the accompanying figure, 

was found by. Mr. S. S. Strong, in one of the well known iron- 

apparently the 
figu | ure. pon 
dible are two 

being absent. The first of these four appendages shows, in 
Connection with the cephalothorax, two segments and a part 

* From dp8pov, a joint, and Abxog, a spider, referring to the segmentation of the 
abdomen, 
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suppose the fourth leg on this side to be entirely wanting. — 
On the right side ‘of the specimen, immediately to the right 

a" (15 in.) ‘Two longitudinal grooves inclosing a long oval 

area near the middle of the anterior part of the abdomen, and 
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to be owing to the accidents of its preservation. The presence 
or absence of spinnerets cannot be determined 

In considering the relations of this insect to previously 
known living and fossil forms, the more important points of 
structure to be regarded are, the segmentation of the abdomen 
and its union with the cephalothorax, the character of the palpi, 
the position and number of the eyes, and the cephalothoracic 

The segmented character of the abdomen seems to be beyond 
a doubt . J. H. Emerton, in a letter to Prof. Marsh, has 
called attention to an aberrant spider described by Schiédte, 

blance to that of Arthrolycosa, and it is perhaps not impossible 
that the segmented appearance in the fossil may have been 

the fossil by any other than the most natural and obvious 

ly segmented in its structure. 
small number of abdominal segments, apparently only 

seven at most, is an interesting point. If its segmented charac- 

rings, 

Unfortunately, in his description of Protolycosa anthraco- 
Phila,t Romer does not state distinctly whether the abdomen 

1S segmented or not. His figures indistinctly indicate nine or 
ten segments in its abdomen, while in the discussion of its 

fre seems to be no n 
cephalothorax and abdomen was as delicate as in 

* Naturhistorisk Tidsskrift, II, vol. ii, p. 617, pl. v, 1849. ee 
+ Neues Jahrbuch fir Mineral. Geol. u. Palaont. von Leonhard u, Geinitz, p. 

136, pl. mm. Stuttgart, 1866. 
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spiders ; the two were, however, well separated, and doubtless 
by a more decided constriction than appears in the specimen, 
thus differing from the fossil genera Architarbus* and Hophry- 
nust and resembling Proto/ycosa. 

The palpi in this specimen must be considered as absent on 
both a 

’ 

trace of the long caudal stylet present in that genus. If the 
appendage in question be a palpus its size alone would point 
toward affinity with the lower arachnids (Solpugidae, Phrynus) ; 
if it be a leg, then the palpi were doubtless small as in most 
spiders, since little room is left for their articulation. 

The tubercle upon which the eyes were probably situated 
seems a character indicative of affinity with the lower arachnids, 
where, as especially among the Phalangide and scorpions such 
a structure 1s common, although it may occur among true spl 
ders, as in Lipistius. It is impossible to determine whether eyes 
existed upon other parts of the cephalothorax or not, and there 
is no reason for supposing their absence except such as may De 
drawn from the presence of an oculiferous tubercle. Unfortu- 

seems to have borne relations to the Phalangide and scorp! 
ons in its oculiferous tubercle, and to the latter group as well 
* 8, H. Scudder, Geol. Surv. Ilinois, vol. ifi, p. 568, fig. 4, 1868. 
+ H. Woodward, Geol. Mag., vol. viii, p. 385, pl. xi. London, Sept. 1871. 
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Mr. Emerton as near allies. The oculiferous tubercle and the 
cephalothoracic pit appear to sustain this opinion and if the 
examination of additional material should show that the palpi 
are not forcipulate, but are small and absent from this specimen, 
we should have in the Arthrolycoside, an interesting example 
of what might properly be called an embryonic type. 

The thanks of the author are due to Prof. O. ©. Marsh, and 
through him to Mr. S. H. Seudder and Mr. J. H. Emerton, for 
the kindly interest that these gentlemen have manifested, and 
for their valuable suggestions upon the literature of the subject 
and the affinities of the insect. 

Yale College, New Haven, Feb. 9th, 1874. 

Art. XXVII.—On some Crystals of Zine; by S. P. 
SHARPLES, 8.B. 

(Read before the American Academy, Jan. 13, 1874.) 

This moss was found under the microscope to consist of flat 
ribbon-like crystals, which were deeply striated in the direction 

of their length. Analysis gave ninety- se per cent of metal- 
lie zine, They are very tough and will beara considerable 
amount of bending, while the alloy itself is as brittle as glass. 

Prof. Cooke, in some experiments with zine and arsenic, 
Made some years ago, obtained similar erystals by subliming 
zine in a closed tube, and I have observed these crystals in the 
Prolonges of the zine works in South Bethlehem, Penn. But 
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in both these instances the zine has been deposited from the 
vapor of metallic zine, while in the other case the heat has not 
been great enough to even melt the asphaltum varnish with 
which the end of the element is covered. Cases of molecular 
re-arrangement are frequent, when this change takes place in 
the interior of a solid mass, but I have never before met with 
a case in which one metal was separated from another by such 
change and projected beyond the surface of the alloy. 

SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

separated. When pure, fluorene has a well pronounced violet 
fluorescence, which disappears on solarization. It fuses at 113. 
The formula C,,H,, was established for it: (1) by an element- 
ary analysis ; (2) by an analysis of the picrate, in which not only 

. 

the carbon and the hydrogen; and (3) by a complete analysis of 
a well-defined bromide. The p 

$0) 0 
(NO,),0. The bromide crystallizes in magnificent ‘clinorhombic. 
tables, fusible at 166°-167°, and has the formula C,,H,Bro- 

yields an oxidation-product crystallizing in fine yellow needles, 
the character of which the author is now studying.— CU. /., Ixxvil, 

44-, Aug., 1873. G. F. B. 

2. On Nitroanthracene and its Derivatives.—More than a year — 
Zo, pT announced that mono-nitranthracene yielded, on 

reduction with tin and hydrochloric acid, not anthracene itself 
ut an isomer of it. He has now still farther examined this sub- 

stance. Its fusing point (247°), so near that of para-anthracene 
(244), suggests its identity with this body. But that this cannot 
€ appears from several facts, First, while para-anthracene by 

heat passes readily into anthracene, its fusing point falling to 213°, 
the new isomer may be repeated y fused and even heated to 30 

without any — in its fusing point. Moreover, its picrate, 

av 

= which is formed less easily than the similar anthracene compound, 
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crystallizes in beautiful red needles often an inch long. Upon 
analysis, however, they give the formula C,,H,,, C,H,(NO,), 

e acid, boiling, converts the new hydrocarbon into a © = 

nage from anthracene on the one hand and para-anthracene on 
the other. i i 

u 
which oxidizes readily in the air. Distilled with ‘soda-lime, a 
hydrocarbon is produced which has not been yet studied.— Ber. 

i G. F. B 94, 1873. ae 
3. A new Synthesis of” G W.—Emmeruine has succeeded 

esi 

of water, gave ris carboxyl group, COOH. The formation 
Ms glycocoll therefore takes place according to the following equa- 
ion :— 

CN CH,NH, 
= NH, I+I,. on +(HD)s+(H29)2=Lo6n + al+l, 

The yield is considerable and the properties of the glycocoll are 

identical with those of that of organic origin. The author thinks 

G. F Ae : : ; 

n me lizarin yinizarin.—GRIMM has re- 

es = ee at, like the other 

Concentrated sulphuric acid, two bodies are formed; on 
phthalein of ries, anti as which is colorless and resembles 
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closely the phthalein of phenol; the other a red coloring matter, 
an isomer of alizarin—to which Grimm gives the name quinizarin 

C,,H,O,. It is produced according to the equation: 
C,H,0,+C,H,0,=C,,H,O,+H,0. 

quinizarin to a deep blue color. Since anthracene results when its 

vapor is passed over heated zinc dust, Grimm suggests its close 

similarity with alizarin, and proposes for it the rational formula 

. —--CO-.-- 
C,H, 10_.-CeH2(OH),. Ree B 

— Ber, Berl. Chem. Ges., vi, 506, 1873. G. F. B. 
5 v@ Horizontal Pendulum.—Z ER describes a series of 

‘25 of a second. The springs were about eight inches long and 
the delicacy of the instrument was such that its vibrations were 
easily observed when the time was increased to thirty seconds, 
corresponding to a diminution of the force of gravity of fourteeD 
thousand times. In the actual experiments a time of vibration of 
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protected with great care from air currents, or changes of tempera- 
ture. The instrument was so susceptible to disturbing influences, 
that it was set in motion by a railway train passing at a distance 

2. 
. 

of about a mi 

case a change o 1 of a second of are would be perceptible, or 
would alter the scale-reading ‘1 of a millimeter. New the calcula- 
tions of Dr. C, eters show that the effect o on oa h ff f the mo 
when at its maximum produces a deviation of -0174", or doubling 
this amount for the difference on the two sides of the meridian 
045", or thirty-five times the amount perceptible with this instru- 
ment. The sun in like manner would produce a variation of -016". 
Hence it seems possible by this means to weigh directly the masses 
of the sun and moon in terms of the earth, and hence determine 
their distances. The deviation would change its sign whenever 
these bodies crossed the meridian, and hence if it could be accu- 
rately determined, would afford a means of measuring the time re- 
quired by gravity to pass from the sun to the earth. Jf course, 
such observations would be greatly disturbed by variations of 
temperature, shaking of the ground, and many other causes; an 
hence should be conducted in caves at a considerable distance from 
human habitation.— Pogg. Annal., cl, 134. E. 0. P. 

6. Specific heat of Gases under constant volume and under con- 
stant pressure—M. AmaGat has measured that most important 

mes, were it not for the oscillation of the gaseous mass at the ori- 
fice, discovered and studied by M. Cazin. This complication is 

phere, and determining its pressure immediately after its reduction 
in volume, The initial and final volume being determined with- 

~ difficulty, it only remains to apply the formula of Poisson, 
Cc 

ae ’ in which the exponent £ is the unknown quantity. 

* 
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was opened, and marked then the desired pressure. This pressure 
was now determined by connecting a mercury manometer with 
the oil. 

compression of the gas was effected by a column of mer- 
cary rising ge grote in a large tube, which formed the prolongation 
of t eck of the flask in which the gas was ——— ores 

ries of oo the seaabost deviation from the mean was 
only a tenth of a millimeter. 

y studying the oe motion of the manometer after the 
compression it was found t a slight correction could be applied 
for the lowering of the rape 2 of the gas during compression. 

C 
Without the correction, for atmospheric air hl, and ap- 

’ 

plying the correction 1397. 

alent of heat the number 434, which differs only by a single unit 
from that rouile Sound by M. Violle with Foucault’s pate atus. 

An experiment with carbonic acid gave the results — = 1'299; 

an accident happening to the apparatus interrupting the study of 
this gas. There is reason to believe that this result is a little too 
great; moreover the gas was not entirely free from air.— Comp 
Rendus, Ixxvil, 1325. E. ©. P. 

elative intensity of the constituent rays of various sources 
of light.—M. Trannin describes a form of photometer for com 
paring the intensity of the various simple colors of which every 
light is composed. It consists 

(1.) Of two small vightangled prisms, placed one — the 
other and turned in opposite directions, so as to receiv e the ray® 

The an then enters a collimater by which it is rende 4 
el, next a polarizer whose principal section is vertical, a 

then a nee of sett about a centimeter Sesser. cut ese with | to t : 

ouble image rism 
(. ) The tin ntl as telescope of a spectroscope finally 

receive the luminous rays. 
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The double image prism doubling both rays makes the ordinary 
ray from one source coincide with the extraordinary ray from the 
other. But in general each of the elementary rays emerging from 
the plate of quartz is polarized elliptically, and we know that this 
kind of light after having traversed any doubly-refracting analy- 
zer gives two images of unequal intensity polarized at right-angles, 
but whose sum is constant and equal to the sum of the squares of 
the velocities parallel to the two axes of the ellipse. The beam, 

n 
completely unpolarized, if the two parts are equally illuminated. 
Above and below will be spectra traversed with bands, the dark 

— Comptes Rendus, \xxviii, 1497. oo) le OE. 
The Selection and Nomenclature of Dynamical and Elec- 

and time, which he has chosen as the basis of his system. ‘T 
hecessity will be obviated, if one definite selection of three funda- 

ctors, must ‘ 
of fundamental units of force, work, electrostatic, and electro-_ 

e carrying out of this resolution involves the adoption of 

* First Report of the British Association Committee on Units. 
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some units which are ens large or excessively small in 
comparison with the magnitudes which o in _—— but a 
remedy for this inconvenience is added. i. a method of denot- 

decimal multiples and sub-multiples, which se already been 
i adopted, and which we desire to recommend for 
general use 

n the initial question of the particular units of mass, length, 
and time, to be recommended as the basis of the whole system, 

a protracted discussion has been carried on, the principal point 
discussed being the claims of the gram, the meter and the second, 
as against the gram, the os _and the second; thet ormer 

density of water neeneny equal to unity. We are now all but 
unanimous in regarding this latter element of simplicity as the 
more important o two; and in support of this view we desire 
to quote the authority of Sir W. Thomson, who has for a long 
time insisted big strongly “pen the necessity of employing units 

hich conform to this condit 
haa ere rdiarty lecoarnend. the general adoption of the centi- 

, the gram, and the second, as the three fundamental units : 

poe a until such time as special names shall be appropriated to the 
units of electrical and magnetic magnitude hence derived, 
recom t h i 

Wait 348 a os several lists of names have a ~~ been 

suggested; and attentive consideration will be given to an 
further suggestions —_ we may receive from persons interested 
in electrical n omenc clature. 

Th h e “ohm,” ooh saa by the original standard coil, is 
approximately 10° ©, G. S. units of resistance. The “volt 4 
approximately 108 C. G. 8. = of electromotive forms an 

the “farad ” is approximately - of the C. G. S. unit of capacity: 

For the —_ of high decimal ware! and aber 
we recommend the system introduced b G. J. Stoney—4 
system which has already been a . eatiplayedd for —— 
trical purposes. It consists in denoting the exponent of i 
power of 10 which serves as multiplier, by an appended cardinal 
number if the exponent be as and ee a prefixed ordina 
number if the exponent be negative. Thus 

10° grams constitute a aint 

Tar of a gram constitutes a ninth-gram. 

earth’s circumference is approximately four meter-sevens, °F 
four centimeter-nines. 
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For multiplication or division by a million, the prefixes mega* 
and micro may conveniently be employed, according to the 
present customs of the electricians. Thus the megohm is a million 
ohms, and the microfarad is the millionth part of a farad. The 
prefix mega is equivalent to the affix six. The prefix micro is 
equivalent to the prefix siath. ‘The prefixes kilo, hecto, deka, deci, 
centi, milli can also be employed in their usual senses before all 
new names of units. 

to the unit of force of the C. G.S m; that is to say, the force 
which, acting upon a gram of matter for a second, generates a 
velocity of a centimeter per second. 
_ The . S. unit of work is the work done by this force, work- 
ing through a centimeter; and we propose to denote it by some 
derivative of the Greek Epyor. Fre forms ergon, ergal, and erg 

has been used in a 

fi 
The weight of a gram at any part of the earth’s surface is about 

980 dynes, or rather less than a kilodyne. : 
The weight of a kilogram is rather less than a megadyne, being 

about 980,000 dynes. 

980 

* Before a vowel, either meg or megal (as euphony may suggest), may be em- 
Ployed instead of mega. : 
Am. Jour. 8c1.—Turep Serres, Vor. VII, No. 39.—Mancn, 1874. 

15 
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For exact comparison the value of g (the rine of a body 
falling in vacuo) at the station considered, of course be 
known. In the above comparisons, it is takid = 980 C.G.S8. 
units of — 

ne horse-power is about three quarters of an erg-ten per second. 
More neatly, it is 7°46 ns Seg per second, and one force de 
cheval is 7°36 erg-nines per second. 

e mechanical equivalent “of one a degree (centigrade) of 
heat is 41°6 megalergs or 41,600,000 er 

[The dyne or ie of force which is proposed by the committee 
is to be a new unit of the same natur a gram-weight, or the 
earth’s attraction sor a gram-mass, and havi no commensurable 
ratio with it. Now our simplest and most useful ideas of force 
are derived at once from weight. It seems to us that, of necessity, 

s mit this will alwa e ease. Probably the learned committee 
e no expectation that even among scientific men the new units 

will entirely replace what they call t Igar ones. If, then, 

of science, and by people arge. Is there not some wa 
i ae sae great eril? "Socteii are formed oe sustained 
whose and most worthy object is to get rid of such confu- 
sions. "We f hink the proposed units should be poet “halted gel 
to show a necessity for their being. 
We do need, it may be added, a new name for the earth’s at- 

traction upon a gram of matter at some fixed place. The words 

gram, pound, - ae have had to do service in two different 
i ua 

Il. GroLtocy anp Natura History. 

1. Some of the tp teget views of Hutton.—The following 
paragraphs are cited from an Inaugural Lecture ARCHIBALD 

hee of 

uni 

being but little more than the hundred thousandth of a grammeter. 
deem a very serious objection. = 

“T still think that these awkward consequences, and the footing which the 
meter has already gained in science, will prove fatal to the recommendation of the 
Committee, and that experience will show that the meter must in the end be 
accepted as the standard unit of length.” 
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of the earth. Accordingly he set himself for years patiently to 
gather and meditate over data which would throw light upon that 
Structure and its history. The mountains and glens, river-valleys 

enabling him to arrive continually at wider views of the general 
economy of nature. At one time we find him in a Highland glen 
searching for proofs of a hypothesis which he was convinced must 
be true, and, at their eventual discovery, breaking forth into such 

lus to unite in one Gummon origin ph 
their nature.” “ Hutton explains the hi 

much simplicity as grandeur. Like most 
who have o xe up new paths, he exaggerated the weiner to 

Which his conceptions could be eben But it is ar eae e not 

to view with admiration the profound penetration an the strict- 
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ness of induction of so clear-sighted a man, at a time when exact 
observations had been so few, he being the first to recognize the 
simultaneous effect of water and heat in the formation of rocks, 
in aR a system which embraces the whole physical system 
of the globe. He established principles eres in 80 far a8 they 
are fundamental, are now universally a . 

Hutton first caught the meaning of i pasetnaet Fa of 

and w 
away. The scarped cliff, the rugged glen, the lowland allan a are 
each undergoing this process of destruction; wherever land rises 
above ocean, there, from mountain-top to sea-shore, degradation is 
continually going on. Here and there, indeed, the débris of the 
hills may be spread out upon the plains; here and there, too, dark 
angular peaks and crags rise as they rose centuries ago, "and seem 
to defy the elements. But these are ise apparent and not real 
exceptions to the universal law, that, so long as a surface of Jand 
is exposed to the atmosphere, it must suffer disintegration and 
removal. 

But Hutton saw, further, that this waste is not equally distrib- 
uted over the whole face of the dry land. He perceived that 
while, owing to the greater or less resistance offered by different 
kinds of rocks, the rate of decay must vary indefinitely, the 
amount of material must necessarily be greatest where the surplus 
water flows off toward the sea, that is, along the channels of the 
streams. Water-courses, he argued, are precisely in the lines 
which water would naturally follow in running down the slope of 

the land from its water-shed to the sea, and which, when once se 
lected by the surplus drainage, would peceeeaniy be eoneune y 
widened and deepened by the erphinas, power of the 
Hence he regarded the streams and ri of a country as cae 
ing the lines which they had aGudlok in odie out of the 
solid land; and thus he arrived at the deduction that valleys pane 
been, inch by inch and foot by foot, dug out of the solid fram 
work of the land by the same natural a agents—rain, frost, Ma 

i still 

ite of = ash b 
2. On the son and Geology o Santo Domingo ; %Y 

WitiiaM Gaps. 260 4to, iho fe From the Trans- 
actions of the American osophical Society, vol. xv.—Mr. Gabb 
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here presents the results of his investigations during three years 
residence in San Domingo, comprising facts relating to the topog- 
raphy and geology of 15,000 square miles, or about half the island. 
He states that the only fossiliferous rocks of the island, besides 
the Quaternary, are the Cretaceous, which are all more or less met- 

fhe metamorphic rocks referred to the Cretaceous are much up- 
turned and folded, the axes of the folds usually east and west, or 
parallel with the axis of the mountains. The rocks include, besides 

length, with some upturning, height in some cases 0 

or more, “making the Monte Christi Chain, where, until the 

oral origin. As it is not derived from the accumulation of 

Rhizopods, like true chalk, he has named the soft rock <A néiliite. 

The above are a few facts from this important memoir. 
3. Trachytie and Goleritie rocks in alternations in the Puebla 

the base to the summit, 1200 feet above, and vary in thickness from 
20 to 50 or more feet. The eruptions are stated by Dr. Blake to 
be probably early Miocene. The rocks of the beds are of both 
the doleritie and trachytic kinds. They include the varieties of 
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dolerite, called basalt and anamesite, the chrysolitic kind or peri- 

dotite, and the chloritic kind called diabase; and, in alternations 

been analyzed: the porphyritic dolerite afforded 49 per cent of 
silica; the anamesite, 44 per cent; the diabase, 51 per cent; the 
green trachyte, 72 per cent. Dr. Blake concludes from the facts 
that the views of Richthofen with regard to the relative ages of 

the different kinds of eruptive rocks will not apply to those of the 
Puebla Mountains. 

4. Bulletin of the United States Geological and Geographical 
hs D ment of the Interior. No. L 

e Lemurs 
Phoneus (Macherodus) oreodontis Cope, Poébrotherium Hallit 

Leidy, P. Wilsonii Leidy; species of Mypisodus, Hypertragulus, 
eptom _ Elotherium and Symborodon, Cope announces that 

the Pliocene camels of the Rocky Mountain region had a full set 
of ere incisors. 

e have received the following from Dr, Hayden with regard 
to Bulletin No. 2, which will soon be issued: This number con- 
tains a long article by Prof. Cope on the relation of the Cretaceous 
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brate remains, and another on new species of fossil fishes from the 
0 

room at present only for this simple mention of his importan 
servations, 

6. 

Ticfgrinde aller Zonen und dessen geologischen Einfluss ; von 
C. G. Enrensere. 396 pp. 4to, with 12 plates and a map. (Abh. 
K. Akad. d. Wiss., Berlin, 1872.) —A review of the vast amount of 

, 1873. 
8. Revue de Géologie pour les Années, 1870 et 1871; par M. 

Deuessr, Ingénieur en Chef des Mines, and M. de Larrarent, 
Ingénieur des Mines, 252 pp. 8vo. Paris. 1872. (F. Savy).— 
A work for all geologists. : : 

9. Reports on the Geological icy | of the State of Missouri, 
1855-1871. G. C, BRroaDHEAD, B. Meek, and B. F. Sav- 
MaRv, Published by authority of the Legislature under the direc- 
tion of the Bureau of Geology and Mines. 324 pp. 8vo. Jefferson 

charge. Th 1¢ 40 
State to which they are important contributions. They include 

4 
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Reports of twenty counties, six by Mr. Broadhead, three by Mr. 
Meek, and — = Mr. Shumard, some of which are illustrated 
by maps and sections. 

10. oni Wivheliferous Sand from Frazer River; by James 
Braker, M.D.—This sand, which was obtained in the gold wash- 

in s on Frazer Riv ver, has very ereen the appearance of ‘small par- 

black ~~ “e our gold deposits ; the other is of a yellow color, in 

the form mall ay es, without any well marked crystalline 
structure, a with the e edges rounded by abrasion. The who 

of the sand is stron sich egnetic, so that with the exception of 
a few scales of gold, it contains nothing that is not taken up by 
the magnet. n analysis of the sand shows that it consists 

wholly cf the oxides of nickel and iron. 0°9153 grains of the sand 
carne 0°256 sesquioxide of iron, and 0°6548 oxide of nickel, which 

ould give, supposing the iron to be in the state of magnetic 
sae 0231 of oxide of iron; an e suppose an analogous 
oxide of nickel to exist, we should hier 0-702 of the magnetic 

oxide of nickel; thus making 0-931 instead of 0°9153 the quantity 
used, the excess of 0016 bei eing undoubtedly due to the nickel, 
from the difficulty ove freeing it completely from the potash with 
which it is precipitat 

Although I can find. no mention of such a compound of nickel, 
either in Watts’ Dictionary we Chemistry, or in Dana’s Mineral- 
ogy, yet I have no doubt that the form in which the nickel exists 

n this sand is an oxide with a composition Ni®O*, analogous to 

the magnetic oxide of iron, Fe*O4, thus establishing aarti rela- 
tion between the compounds of nickel and iro rom the large 
proportion of it in the sand, fully 75 per wa it is strange that 

its presence has not been before noticed.— Proe . Calif, Acad. Sei., 

red to yellow, in thin fragments sme $.223°15, H.=4-5. 
When heated phosphoresces ee a inne light. ms fuses easily 

i uble 

rae us the solution, printices gave 
$ Mg Oa N. K Fl S Fe § 

42°22 37-00 756 1°56 tr. 4°78 1:50 5°40 tr=100°02 

Excluding the silica and alumina and the oxygen of the lime and 
soda and averaging the analysis up to 100, von Kobell considers 
abe kjerulfine to consist of B 46-62, Mg 40°86, Ca 5-96, Na 1°28, Fl 5:28, 

m which he calculates the formula to be 2Mg? £+a mi, in which 
a small portion of the calcium is replaced by sodium. This result 
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very nearly approaches the composition of wagnerite, but accord- 
ing to recent analyses of v. Kobell (Sitz. Mtinch. Akad., May, 
1873), the latter contains 

P 45-70, Mg 37-18, Na 3°97, Ca 1°81, Fe 11°34, 
which shows wagnerite to be richer in fluorine and soda than 
Kjerulfine—Sitzung Minch. Akad., March, 1873. 

12. Tschermakite, a new feldspar.—Associated with the kjerul- 
fine above mentioned, von Kobell subsequently found another 
new mineral, a magnesia-soda feldspar, which he has named Tscher- 
makite. This occurs massive, with two cleavages at an angle of 
94°. The more perfect cleavage has fine striations, resembling 

a 
most adamantine; color grayish white, translucent to semi-trans- 
arent. H.=6. G, 2°64, i mie light on heating, B.B. fuses quietly at 3 to a translucent 

glass 
tacked by acids, but on boiling for a long time with hydrochloric 
acid the solution reacts for alumina and magnesia. Analysis gave 

Si Al Mg Na kK 
6657 15°30 800 680 fr.  2°70=99°87 

from which, assuming the water to be basic, v. Kobell gives the 
ratlo of oxygen for R, ®, Sil:1:5. Named after G. Tschermak 
of Vienna,—Sitzung Miinch, Akad., Dec., 1873. 

tributary of the Illinois), in the northeastern part of Illinois. 

John Torrey died on the 10th of March, 1873, in the 77th year 
of his age. This Journal has published a short notice and a 
fuller biography of Dr, Torrey; the latter forming a part of the 
Council of the ‘American Academy’s Report, May, 1873. 

illiam S. Sullivant, of Columbus, Ohio, died on the 30th of 
April last, at the age of 70 years. A biographical notice of this 
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eminent muscologist was duly published in this Journal,—from 
the same Report to the American Academy of Arts and Sciences. 

Elias Durand died, at Philadelphia, August 14, 1873, in the 
80th year of his age. notice of him appeared in the September 
number of this Journal; and much fuller accounts of his life and 
services have been published in Philadelphia. 

John Lewis Russell, of Salem, Mass., died on the 7th of June, 
in the 65th year of his age. Although he published little besides 
some contributions to the journals, and for several years was 
incapacitated by illness, he was an acute botanist, especially in the 

Jryptogamic department, in which his knowledge of New England 

plants was critical and extensive. 
Henry James Clark, lately Professor in the State Agricultural 

S 

few years professor of the natural sciences in Middlebury College, 
Vermont ; afterward a missionary and pastor in Illinois; whence 

cation was a thick octavo volume, published by the Harpers, in 
1857, and reprinted in London, entitled ““New Granada: ‘I'wenty 

about 1800 species, the duplicates of which were distributed 

among some principal herbaria. Professor Holton’s pursuits an 

15. The Localization of the Functions in the Brain; by Prof. 
Frrrrer.—All are agreed that it is with the brain that we feel, 
and think and will, but whether there are certain parts of the braim 
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devoted to particular manifestations is a subject on which we have 
only imperfect speculations or data too insufficient for the forma- 
tion of a scientific opinion. The general view is that the brain as 
a whole subserves mental operations, and that there are no parts 

his has_ been 

seem to agree with this doctrine. One of these is that when a 
certain part of the brain is diseased, in Aphasia, the individual is 

in w ther curious phenomena 
have been well described by Dr. Hu hlings Jackson, viz: that 

orm convulsions of the whole of one side, or of the arm or leg or 
the muscles of the face ; and from studying the way in which these 
convulsions show themselves he was able to localise very accurately, 
the seat of the lesion. 
The great difficulty in the study of the function of the brain has 

been in the want of a proper method. When we study the func- 
ion of a nerve, we make our experiments in two ways. In the 

place, we cut the nerve, and observe what is lost. In regard to 
the brain and nervous system, the method has been almost entirely, 
until recently, the method of section. It has been stated by phy- 
Slologists, that it is impossible to excite the brain into action by 

oy. 
About three years ago, two German physiologists, Ft ritsch and 

the brains 

the extent that the might have done, and perhaps 2 not site 

to depend upon irritation of parts of the brain. "ec 
Nnitate the effects of disease on the lower animals, and determined 
‘0 adopt the plan of stimulating the g , ral 
“ity, after the manner described by Fritsch and Hitzig. 
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I operated on nearly a hundred animals of all classes—fish, frogs, 
fowls, pigeons, rats, guinea pigs, rabbits, cats, dogs, jackals, and 
monkeys. The plan was to remove the skull, and keep the animal 
in a state of comparative insensibility by chloroform. So little 
was the operation felt that I have known a monkey, with one side 
of the skull removed, awake out of the state induced by the chlo- 
roform, and proceed to catch fleas or eat bread and butter. When 
the animal was exhausted I sometimes gave it a little refreshment, 

which it took in the midst of the experiments. : 
First, as to the experiments on cats, I found that on applying 

the electrode to a portion of the superior external convolution the 
animal lifted its shoulder and paw (on the opposite side to that 
stimulated) as if about to walk forward; stimulating other parts 
of the same convolution, it brought the paw suddenly back, or put 
out its foot as if to grasp something, or brought forward its hind 
leg as if about to walk, or held back its head as if astonished, or 
turned it on one side as if looking at something, according to the 

particular part stimulated. The actions produced by stimulating 
the various parts of the middle external convolution were a draw- 
ing up of the side of the face, a backward movement of the whis- 
kers, a turning of the head, and a contraction of the pupil respec- 
tively. A similar treatment of the lower external convolution pro- 
duced certain movements of the angles of the mouth; the animal 

Aas 

to the nostril of the same si 
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forms of expression common to man and the lower animals. The 
common tendency, when any strong exertion is made with the 

upon, but it is difficult to say what the ideas » no 
doubt, a close relation between certain muscular movements and 
certain ideas which prove capable of explanation. This 

convolution, and it is generally associated with paralysis of the 
night hand, and the reason might be supposed to be that the part 
of the brain affected is nearly related to the part governing the 
movements of the right hand. 

It is essential to remember that the movements of the mouth are 

P governed bi-laterally from each hemisphere r. 1s Sym- 
metrical, and I hold it to be a mistake to suppose that the faculty 

Speech is localized on the left side of the brain. e reason 

Why an individual loses his speech when the left side of the brain 
18 diseased is simply this. Most persons are right-handed, and 
therefore left-brained, the left. side of the brain governing the right 
side of the body. Men naturally seize a thing with the right hand; 
they naturally therefore use rather the left side of the brain than 
the right, and when there is disease, there the individual feels like 
one who has suddenly lost the use of his right arm. _ 
_L may, finally, briefly allude to the results of stimulating the 

i ganglia. Stimulation of the corpora striata causes the 
Imbs to i. 

eo. Harley alluded to the 
functions, and the possibility 

Ref logy 2 
tion in the interior of the brain, and quite another to specify func- 
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tions by manipulating the external cranium ; and: he quoted a say- 
ing of Flourens with reference to phrenolog ay: es hommes qui 
la pratiquent sont des charlatans, et les hommes qui la croient sont 
des imbeciles 

Dr. Carpenter remarked that eae great work of the brain is done 
in the cortical substance, and in errier’s experiments, the first 
effect of the stimulus is upon that paicieules substance, producing 

maintained that the aetna: functions were ere at the a of 
e head, and the intellectual at the front. D ier’ ri 
ue tended to show that the real = of the intellectual foniene 
was in the seg part of the bra 

r. Brunton, however, alluded af tis faculty of will and of self 
restraint as sehtingealin man from the lower animals, and said 
that this was probably situated in the antartee part © the brain. 
It was noticeable that criminals, who were deficient in i faculty, 

possessed only a small portion of brain in front of the : 
Pro rdon Sanderson said that the stimulus in Dr. Ferrier’s 

experiments was, contrary to Dr. Carpenter’s supposition, exactly 

like the ordinary — of a nerve, and that the effect was pro- 
duced in an extrem ae short space of time—Re ep. Brit. Assoc., 
1873, Nature, Oct. 2 

Ill. Astronomy. 

1. Discovery of a new Planet ; by C. H. F. Perers. From 
communication to one of the editors, dated Litchfield Obearrivall i 
of Sogn College, Clinton, N. Y; Feb. 19, 1873.—I take pleas- 

e 

1874, Feb. 18, 14 30 m. t. @ (135)=11 19 43; 65 (185) = 4° 25" 

Its on seems not much inclined to the parallel. The mag- 
nitude ae seieated at about 11-2. 

2. Astronomical Society of London.—The Gold _ of this 
Society een awarded by its Council to Prof. Suton New 
coms, for his ei of Neptune and Uranus and his eee mathe- 
matical w 

ay of Sciences at Paris.—In the section of Astronomy, 
of | Peg Pak Academy, Dr. Huggins has been elected to replace 
M. Petit, and Mr. Newcomb, to replace M. Valz. 
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IV. MisceELLANEous ScreNnTIFIC INTELLIGENCE. 

1. Direction of Frost-striations in Mud ; Rev. F. R. Goutprxe. 
(Extracts from a communication dated Roswell, Cobb Co., 
Georgia.)—I ask the privilege of calling attention to a natural 
phenomenon which has long enlisted my interest and that of a 
few others, but which remains, so far as known, without explana- 

the soil wholly different 
These strie invariably run from northwest to southeast, and this 
18 So in shaded as in sunny places, and whether the wind at the 
time blew, or whether the air was still. They begin to appear 
before the frozen surface has thawed. Further, the direction is 

he writer would be glad to receive any facts that 
whether any uniformity of direction is observable elsewhere, and 
that will, if so, lead to its explanation. 

New Chemistry; by Jostan P. Cooke, Jr. 326 pp. 
rk. Zh ] 

and Avogadro’s law; 2. The molecul 
States of matter—the gas, the liquid, and the solid; 3. How mole- 
cules are weighed; 4. Chemical composition—analysis and syn- 

ra 5. Elementary substances and com- 
bining proportion ols ; 
7. Chemical reactions; 8, Chemical changes classified; 9. The 
theory of combustion; 10. Gunpowder and Nitro-glycerine ; 11 
Quantivalence and metathesis—alkalies and acids; 12. Electro- 

chemical theory ; 13. Isomerism, and synthesis of organic com- 
e, 
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always attractive from its clearness, precision and polish, and any 
cultivated person, whether previously acquainted with chemistry 
or not, can read this discussion of chemical philosophy with both 
pleasure and profit. It is needless to add that the subject is dis- 
cussed as its title demands, in the terms of the new chemistry. 

3. Annual Report upon the Geographical and Geological Sur- 
veys and Eeplorations west of the 100th Meridian, in Nevada, 

tah, Colorado, Mexico and Arizona; by Grorcr M. 
Wue&e er, First Lieut. of Engineers, U.S. A. Being Appendix 
EE of the Annual Report of the Chief of Engineers for 1873. 
12 pp. 8vo, with a Map.—From this brief report of Lieut. Wheeler 
we learn that, while the work in the field will be continued, it is 

proposed that arrangements should go into effect at once for the 

logical work for the same years, and occupying about 225 pages ; 

The Stone Age, Past and Piesent, by E. B. Taylor, and there 
of a Nervous Ether, by Dr. Richardson, make No. 9 of Estes 
Laureat’s “ Half Hour Recreations in Popular Science.” 



AP PER Dis. 

Art. XXVIIL—Notice of New Equine Mammals from the 
Tertiary Formation ; by O. C. MARSH. 

of 
others throw considerable light on the forms already made 
nown by previous investigations. In the present communi- 

cation some of the more important results obtained are briefly 
perented, those relating to the genealogy of the modern horse 

Ing of special interest. 

Orohippus Marsh. 
This Journal, iv, p. 207; v, p. 407, 

represented by three species of the genus Orohippus, the main 
characters of which have already been pointed out by the 

Posterior tubercle of the molars is wanting, The first lower 
premolar was small, and the rest of the Seer molar series 
closely resemble those in Anchitherium. There is long distema. 

1€ canine is large, and near the incisors. The crowns of the 
grinders are very short, and without cement. The dental 
formula is as follows: 

; 3 ee | fg SB Incisors 3 canines 5, premolars 7, molars —. 

The skeleton of Orohippus, in its general features, is decidedly 
equine, and this is ly ceatiael in t ie limbs. The 

ee oieg has a prominent acromial process, which is compressed 
and decurved, as in some of the carnivores. The humerus is 
Short and stout: - ‘Tis head: is large, and the bicipital groove 

AM. Jour. Sct.—Tarrp Serres, Vor. VII, No. 39.— 1874. 
15a 
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narrow and deep. The great tuberosity is elevated, and com- 
pressed. The distal end of the humerus is small. The 
radius and ulna are distinct. The latter is larger than in 
Anchitherium, and entire throughout its whole length. The 
carpal bones are eight in number, and somewhat similar to 
those of the Tapir, ‘although the trapezium is proportionally 
much smaller. 

All the digits of the manus, except the first, are well devel- 
oped, as oT in the accompanying figure of the left fore- 

foot of Orohippus agilis Marsh. The third digit 
is the largest, and its close resemblance to that of 
the horse is clearly marked. The terminal pha- 
lanx, or coffin bone, has a shallow median groove 
in front, as in many species of this group in the 
late Tertiary. The fourth digit exceeds the 
—— in size, and the fifth is much the shortest 

much larger than the second. The astragalus has 
its neck more elongated than in Anchither’um, 

and the face for the cuboid is small. The tibia and fibula are 
distinct. The cervical vertebree of Orohippus are rather short, 
and moderately opisthoccelous. 

oe iit major, ee nov. 

molars. 

Measurements. 

Space occupied by three upper true molars, - ------ cen a ies oe 
Ghana ai Sele of last upper molar, ------- ---- 8°5 
Transverse diam cant 
Antero-posterior ne of penultimate upper molar, ...- 8°95 
eneavrie GONE, Sk. 8 en ie ees 11° 
Extent of four pease teeth of lower jaw, Ban 
Antero-posterior diameter of last lower fk ee 10°5 
— — diam Ne hs oe oa ek 5° 

An or diameter of last lower premolar, -_..- ---- 75 
Depth of ie ase middle of this toot th, GE 

This species was about as large as a fox. The remains of it 
at present known are from the Eocene of Wyoming. 
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The animals of this genus constitute a distinct family that 
may be called Orohippide. The other known species are as 
follows : : 

_ Orohippus gracilis Marsh. 
(Anchitherium gracile Marsh ;) this Journal, ii, p. 38, 1871. 

Orohippus pumilus Marsh. 
This Journal, iv, p. 207, 1872. (? Helotheriwm procyoninum Cope, Proc. Am. Phil. 

Soe., xii, p. 466, Feb., 1873.) 

Orohippus agilis Marsh. 
This Journal, v, p. 407, 1873. 

All the animals of this genus now known were quite dimin- 
utive, the largest hardly exceeding a fox in size. They are all 
from the Eocene of Wyoming and Utah. 

Miohippus annectens, gen. et sp. nov. 
The present genus represents an intermediate form between 

Orohippus and Anchitherium. It differs from the former in 
having but three digits in the manus, and from the latter in the 
absence of an antorbital fossa, and in the more complete sepa- 

the manus, and three in the es, all of which reached the 
sround. They appear to have tee more nearly of equal size 
than in Anchitherium. ; : 
_4n the present species the orbit is large, and its anterior mar- 

10 1s directly above the front of the last upper molar. 
rst upper premolar had two fangs. The enamel of all the 

teeth preserved is quite smooth. The upper premolars and 

* Proc. Acad. Nat. Sci. Philadelphia, 1870, p. 112. 
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is also proportionally broader than the corresponding teeth of 
the present species, and hence the two must be regarded as 
distinct. 

Measurements. 

Space occupied by four upper premolars, ---------------- 61: 2 
Extent of three upper true molars, .........--......---.46" | 
Antero-posterior diameter of first upper premolar, --- - --- 13° 
Antero-posterior diameter of second upper premolar, ----- 19° 
‘Transverse diameter, ............-.- fa mls Oe PS oe ee 18° 

Antero-posterior diameter of last upper molar, ----.------ 14° 
Werbe dinmetet, 62 oo co caress eee ee 19°5 

diets of aleeneni oo a ee 68° 
Lengel of witeipatns, 6ic5 222 2-2 -32 
Antero-posterior diameter of tibia at distal end, _..-- - -26° 
Avahiverse ditmeter,.. 2572 es a Ae 33° 

All the known remains of this species are from the Miocene 
of Oregon. They indicate an animal somewhat exceeding a 
sheep in size, and with longer limbs. 

the following particulars: the skull is depressed between the 
orbits; the molar teeth extend farther back below the orbit; 
the external cusps of the upper molars have their buttresses 
much stouter, and the concavities between them divided by 
more prominent vertical ridges. 

Measurements. ott 
Space occupied by four upper premolars, -_--.---------- hte 
Antero-posterior diameter of first upper premolar, -- - - --- 9 
Antero-posterior diameter of second upper premolar, - - - -- 13° 
ae a a a : 
Antero-posterior of last upper premolar, __.------------- 13° 
Tinaniens diameter, ahs . : --15°5 
Antero-posterior diameter of last lower molar, ---- ------ 17" 
NIN CM a a 
Extent of upper molar series (second specimen), ---- ----- 82° 
Extent of three upper true molars,..._. __......-------- 37° 

lj remains of this species indicate an animal about as large 
a * ue specimens on which the above description 1s 
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mainly based, were presented to Yale College Museum by the 
Rey. Thomas Condon, of Oregon. 

Anchitherium celer, sp. nov. 
The smallest species of Anchitherium from the American 

Tertiary is indicated by some fragmentary remains in the Yale 
useum, from the Miocene of Nebraska. These fossils pertain 

Anchitherium Bairdi. The orbit is placed well forward. The 
ridge below it is especially prominent, and much elevated 
above the molar 3 The crowns of the latter are remark- 
ably short. The four posterior molars have their inner margins 
ona line. The last upper molar is quite smal 

Measurements. 
Space occupied by last four upper molars, -- Ye sca 
Extent of three upper tre molates.< -.cciduds 62 ees 27° 
Antero-posterior diameter of last upper premolar, -- -- -_-- 10° 
Transverse diameter,..___...._._-__- Sok ae eee 3 
Antero-posterior diameter of last upper molar, --.--- ---- -- 85 
Transverse @iameter.o joc ee 

tance of lower margin of orbit above last upper molar, 20- 
The type specimen of the species was presented to Yale 

College Museum by Capt. W. A. Jones, of the U. S. Engineers. 

Protohippus parvulus Marsh. 
(Equus parvulus Marsh, this Journal, xlvi. p. 374, 1868.) 
A Te€xamination of the remains of this species originally 

described, and of the other fossils found with them, clearly indi- 

oval in outline, and is connected with the antero-median column. 
This molar is from near the middle of the series, and measures 
apes antero-posterior diameter. Other fragmentary teeth indi- 
cate that the incisors were very small, and the canines large. 

The bones of the feet preserved, which may with considera- 

ble certainty be referred to the same individual, Pg Soman the 

manus and pes had the lateral digits developed, as in Hipparion. 
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The known remains of this species indicate an animal about 
two and a half feet in height. The specimens described are 
from the Pliocene beds at Antelope Station, Nebraska. Other. 
remains of the same species were found by the writer, last year, 

. 

on the Niobrara River, in the same geological horizon. 

Pliohippus pernix, gen. et sp. nov. 

A new genus of solipeds, allied to Hyuus, is well represented 
in the Yale Museum by two partial skeletons, with the more 
important portions preserved, and by numerous fragmentary 
remains. This genus closely resembles Protohippus Leidy in 
its dentition, but differs in the absence of lateral digits, which 
are only represented by slender splint bones. From the true 
Equus, the present genus may be distinguished by the presence 
of a large antorbital fossa; by the functional first upper pre- 
molar; and a different composition of the crowns of the 
upper molars. The dental formula of Pliohippus is as follows: 

. 3 1 4 3 
Incisors =, canines —, premolars —, molars =. 

3 1 ee 3 

The incisors have the characteristic pit of the modern horse. 
The molars have short crowns, with distinct fangs. The skull 

ulna is not entire, and its extremities are ankylosed to the 

radius. The distal end of the fibula has coalesced with the 
tibia. On the radial side of the carpus, there is a small ossicle 
which appears to represent the trapezium. On the opposite 
side, attached to the unciform, there was a rudiment of the 

the inner lobes. The limbs were slender, and more elongated 
n in the ass. The ungual phalanges are broader, and 

slightly cleft at their extremities. The femur has the fossa 
above its outer condyle unusually deep. The cuboid facet 00 
the astragalus is larger than in most equines. 

Measurements. as 

Extent of four upper premolars, Be ee 5 eM 

Antero-posterior diameter of first upper premolar, ---- - 13° 
Antero-posterior diameter of second premolar, - --- --- -- +1 

Extent of three upper true molars, -__-_._- ee 63° 

Ante erior diameter of last upper molar,----- --- 8° 
Extent of lower mollis See. 3 = 146° 

Extent of last three lower molars,._........----.---- 72. 
' ep ae oe 
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mianiol groximal end coc. vacad .dieeh cao ern 
Width of articulation of distal end,.........-..------ 40° 
mength of third metacarpal, . 2... a<i.0+e4-s- ance 4: 180: 
‘Length of first phalanx of third metacarpal, ......-.-- 55° 
hength of second, phalanx, ._.. 02. co scc dae os cae ve 25° 
Length of third phalanx,_- ._-- = dean tee ea ae 38° 
Width of third phalanx,_.____. - : 50° 
sength of calceanedm,........ 
Length of astragalus,...._._. .--- od 
Length of third metatarsal,._..:.....--. -.---------- 208° 

The specimen here described was exhumed by the writer, in 
June last, from the Pliocene sands of the Niobrara River, 
Nebraska. 

Pliohippus robustus, sp. nov. 

limbs were shorter and stouter. The first upper premolar is 
much larger, and the upper molars are longer, and much curve 
The crowns of these teeth have a very similar arrangement of 
the enamel, but the folds are more complex. 

Measurements. 

Extent of four upper premglans.. 5. us. cee 93° mm 

Antero-posterior diameter of first upper premolar, - -- - - 18 
Antero-posterior diameter of second premolar, - ------- 29° 
Extent of three upper true mo OM, 31.52 oe 

Transverse diameter of humerus at distal end, - - -- ----- 54° 
Transverse diameter of radius at proximal end,. ------ 50° 
Transverse diameter of distal and. Se eee 50° 

Length of third metacarpal,...2.1.--.i------=+--«--- 
178 

Width of proximal wid. > <5. 6520 scn i ee oe =e es 33° 

idth of distal articular face,....------------------- 29° 

Length of first phalanx of third metacarpal, - --------- as 

Length of third phalanx, .. . - 254002 -n24seee +e - res? 36° 

The known remains of this species were found by the writer, 
last summer, in the Pliocene strata of the Niobrara River. 
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incisor. The molar teeth have very short crowns, and are 
inserted by distinct fangs. The enamel is covered with a thick 
coat of cement. e molars are considerably worn, and the 
pattern of the enamel thus produced nearly resembles that in thé 
corresponding teeth of Anchitherium, with which the present 
teeth agree, also, in form and arrangement. The main pecul- 
larity of the upper molars is, that in all of them the anterior 
lake opens into the transverse valley, while the outer lake is 
distinct, and much contracted. The outer concavities of the 
external lobes are without any median elevation. The posterior 
inner cone is larger than the one in front. All the lower molars 
have an outer basal ridge. The middle teeth are the largest of 
the series. The second premolar resembles in form the same 
tooth in Anchitherium, but the anterior buttress is less distinct. 
There are six lower molars, the last premolar being the largest 
of the series. The first premolar had its anterior lobe unworn, 
and much elevated above the level of the grinding surface. 
a fore and aft diameter of the lower molars is unus sually 

. The enamel of these teeth is strongly rugose, more so 
ee that of the upper molars. 

Measurements. 

Space occupied by six upper molars,._.._...---.-------- 116 

Space occupied by three upper premolar --- oF 
a ee diameter of second boner - premolar, - Bey, 
reraverie Gintietee 505 ei a as 22° 
Antero-posterior diameter of last A oes molar, Pe Lr 
Transverse diameter, -__-._-- cian aah oe a eee 
Extent of three lower premo — 54 
Antero-posterior ne of first lower premolar, - - -- ---- 205 
seeovers Giabitler a 15° 
Antero-posterior oes of first lower true molar, -.---- !8° 
amv CrOe Grab ne 16° 

For the t type age we of the species, I am indebted to Rev. 
Thomas Con ee of Oregon, who first explored the Pliocene 
strata of that S 

‘ator brevidens, sp. nov. 

* Proc, Acad, Nat. Sciences, Philadelphia, 1868, p. 231. 
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wears into an ear-shaped lobe, enclosing a pit filled with 
cement. The crowns of these molars are unusually short, even 
when unworn. They all have distinct fangs, and their enamel 
18 covered with cement. The outer lobes have only a faint 
indication of a median ridge on their concave faces, The 
buttresses that enclose these faces are prominent. 

Measurements. 
- Antero-posterior diameter of first upper true molar, - .__-- i 
Transverse diameter, ______. - . PEL, . +, 
Antero-posterior diameter of last upper MOT, ©... o <- 17° 
aAranaverse diameter, 2. ee 2155 

The specimens here described indicate that the genera An- 
chippus and Hypohippus, established by Dr. Leidy, are nearly 
related, and will probably prove to be identical. 

The large number of equine mammals now known from the 
Tertiary deposits of this country, and their regular distribution 
through the subdivisions of this formation, afford a good 
Opportunity to ascertain the probable lineal descent of the 

modern horse. The American representative of the latter is 
the extinct Equus fraternus Leidy, a species almost, if not en- 
tirely, identical with the old world us caballus Linn., to 
Which our recent horse belongs. Huxley has traced success- 
fully the later genealogy of the horse through European extinct 
forms,* but ; : be 

n 

Pus, and Pliohippus, of the Pliocene; and Equus, Quaternary 
and recent, 

he most marked changes undergone by the successive 

equine genera are as follows: Ist, increase in size; 2nd, increase 
1D speed, through concentration of limb bones; 3d, elongation 

of head and neck, and modifications of skul e increase 

In size is remarkable. The Eocene Orohi was about the 
size of a fox. Miohippus and Anchither'um, from the Miocene, 
Were about as large as a sheep. //ppar‘on and Pliohippus, of 
the Pliovene, equalled the ass in height: while the size of the 

Quaternary Equus was fully up to that of the modern horse. 

* Anniversary Address, Geological Society of London, 1870. 
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The increase of speed was equally marked, and was a direct 
result of the gradual modification of the limbs. The latter 
were slowly concentrated, by the reduction of their lateral ele- 
ments and enlargement of the axial one, until the force exerted 
by each limb came to act directly through its axis, in the line 
of motion. This concentration is well seen, e. g., in the fore 
imb. There was, 1st, a change in the scapula and humerus, 

especially in the latter, which facilitated motion in one line 
only; 2nd, an expansion of the radius, and reduction of the 
ulna, until the former alone remained entire, and effective; 

3rd, a shortening of all the carpal bones, and enlargement of 
the median ones, ensuring a firmer wrist; 4th, an increase in 
size of the third digit, at the expense of those on each’ side, 
until the former alone supported the limb. The latter change 
is clearly shown in the following diagram, which represents the 
fore feet of four typical genera in the equine series, taken in 

succession from each of the geological periods in which this 
group of mammals is known to have lived: 

a. b. é 

a, Orohippus (Eocene); b. Miohippus (Miocene); c. Hipparion (Pliocene); 4. Eqwis 
(Quaternary). 

* The modern horse occasionally has one of the ancestral hoofiets developed, 
usually on the fore foot, : 
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changes in the posterior limb of these genera are very similar, 
but not so manifest, as the oldest type (Urohippus) had but 

ve toes in each foot, the typical number in mammals. This 
reduction in the number of toes may, perhaps, have been due 
to elevation of the region inhabited, which gradually led the 
animals to live on higher ground, instead of the soft lowlands 
where a polydactyl foot would be an advantage. 

he gradual elongation of the head and neck, which took 
place in the successive genera of this group during the Tertiary 
period, was a less fandamental change than that which resulted 
in the reduction of the limbs. The process may be said to have 
already began in Oroh:ppus, if we compare that form with other 
most nearly allied mammals. The diastema, or “place for the 
bit,” was well developed in both jaws even then, but increased 
materially in succeeding genera. The number of the teeth 
remained the same until the Pliocene, when the front lower 

very large in Orohippus, and in this genus, as well as those from 
the Middle Tertiary, appear to have been well developed in both 

orbit was not enclosed behind by an entire bridge of bone, an 
this first makes its appearance in this country in Pliocene 

Mg, likewise, in existing horses. 
the peculiarly equine features acquired by Ore _— 

Bondy throughout the entire series of succeeding forms. 

ch, e. gis the form of symphysial part of the lower jaw, 
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and also the characteristic astragalus, with its pig oe 
superior ridges, and its small articular facet for the ¢ 

= do 

| Ba ert 
“< 

changes that seem to have produced in America the hi 
specialized modern Hguus from his diminutive, four-toed prede- 
cessor, the Eocene Orohippus. The line of desvent appears to 
have been direct, and the remains now known supply every 
important intermediate form. It is, of course, impossible to 

with certainty through which of the three-toed genera of 
ths Pliocene that lived together, the succession came. It is not 
impossible that the later species, which appear generically iden- 
tical, are the descendants of more distinct Pliocene t as 

Yale College, New teak Feb, 20th, 1874, 
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Art. XXIX.—On the great Lava-flood of the Northwest; and on 
the structure and Age of the Cascade Mountains; by JOSEPH 
LeConre, Professor of Geology, University of California. 

[Continued from page 180.] 

V. Some important points suggested by the previous discussion. 
A. Successive outflows of Cascade lava.—Mountain-making, 

Whether by the up-swelling of sediments or the out-squeezing 
e 

Ws, Occupying a very long period ot time. I believe it pos- 
le to detect these successive outflows—to detect in its ex- 

genous structure the lines of mountain-growth. 
. It is well known that columnar basalt, when in thick masses, 
'S often divided into horizontal layers by planes which inter- 
Tupt the continuity of the vertical columns. Magnificent ex- 

_ &tnples of this structure are found in the basalts of the Cascade 
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layers are in some cases really separate flows is shown by the 
fact that they are separated by volcanic conglomerate or breccia 
or by partially cemented soil, and are often of different kinds 
of materials. In other cases it seems doubtful whether they 

Simcoe Mountains still farther north, were formed by similar 
flows. The lava of these ridges is entirely different from and 
more trachytic than that of the plains. Whether the lava of 
the ridges is older or newer than that of the plains, 1 am un- 
certain, but they are more probably older. The lava layers of 
the Des Chutes Hills seem to dip slightly toward the west, as 
indicated in fig. 1. It seems most probable that the ridges were 
first formed and disturbed, and then the lava of the plains was 
poured out and spread about their feet, and finally the river 
cut its channel 1000 feet deep along the sinuous line of contact 
between the two. 

B. Relative uge of different kinds of lava.—Without doubt a 
careful study of the 3500 feet of lava which forms the Cascade 
Mountains, and which is exhibited in section at the Columbia 
and Des Chutes Rivers, by one thoroughly versed in the lithology 
of igneous rocks, would afford a splendid opportunity of testing 
the truth of Richthofen’s view, that there is an invariable order 
of succession in the appearance at the surface, by fissure-erup” 

tion, of the different kinds of lava, the order being, according 
to him, propylite, andesite, trachyte, rhyolite, basalt.* I confess, 
however, that my knowledge of the divisions and subdivisiop® 

the species and varieties of voleanic rocks, according t 
Richthofen’s somewhat complex classification, is not sufficient 
to make my rather hasty observations of much value. Such 

* Memoirs of Cal. Acad. of Science, vol. i, pt. 1. 
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observations as I made, however, I here present merely to 
draw attention to this important subject. 

As I have already said, the sub-lava conglomerate is com- 
posed wholly of porphyritic pebbles and boulders. I think 
most geologists would call the material of these boulders and 
pebbles porphyry. I have never seen this rock zm situ, but it 
doubtless exists ax situ beneath the lava. Its position agrees 
well with the view of Richthofen as well as of most writers, as 
to the Mesozoic age of porphyry. 

Again, on the north side of the Columbia River gorge, the 
cliffs are in some places composed, in their lower parts, of a 
whitish or grayish ¢rachyte, while their upper parts are composed 
of regular horizontal layers of columnar basalt. King also ob- 
served the same relation in the trachyte and basalt which forms 
the cliff of the Snake River Cafion in Idaho; 300 feet of 
trachyte below and 400 feet of basalt above These facts are 
also in accordance with Richthofen’s view. 

trachytic. These last facts, however, viz: Mt. H achy 
tufa overlying columnar basalt, and the simultaneous ejection 

of basaltic and trachytic lavas by Mts. Adams and Hood, are 
Y no means fatal to Richthofen’s views; since the regular suc- 

cession of different kinds of lava strictly apply only to fissure- 
eruptions, such as those which form the lava-layers of Columbia 
and Des Chutes Rivers, and not to crater.eruptions, such as those 
Which form the lava-streams from Mts. Hood and Adams, still 

tions in relation to each other. less to crater and perigee 6 LA : 
There is evidently nothing to hinder the supposition that while 

- Adams may have been, by secondary eruption, ejecting 
materials from a more superficial basaltic region of Cascade 
lavas, Mt. Hood has been simultaneously and similarly ejecting 
materials from a deeper trachytic region.* 

wt covering in Oregon ae 

e a 
ains lying be- 
is whole region 

* In a recent before the California Academy of Science (Proc., vol. 
V, p. 210), Di. B ae sills in the Puebla range, Nevada, trachyte over- 

lies basalt in regular layers, indicating true fissure-eruptio 
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is covered universally, to a depth of five to thirty feet, with a 
very fine unsorted earth (a true rock-meal) mixed with lava 
pebbles ; the pebbles becoming larger and more numerous in the 
lower part. We may therefore roughly divide the whole 
thickness into two layers graduating into each other; a top 

only ac- 
count for the absence of glaciated surfaces by the rapidity with 
which lava undergoes surface disintegration. .I know of no 

Nore.—The reader will notice an error of 100 in the ing beyond, com- ing with this page.—F samt : paging beyon 
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ich. think there are abundant and’ unmistakeable evidences of 
oscillations during the Post-Tertiary period on this coast, some- 
what similar to those characteristic of that period on the eastern 
coast. The subject has been yet, however, but imperfectly 
studied. I shall only speak of what I saw in Oregon and 
Washington, 

forests of firs, 200 feet high, and the absolutely treeless prairies 
there is the sharpest line of definition. _The prairies are slightly 
lower than the wooded rtions, and their relations to the 

r 
Probably indicate a period of subsrdence an Ee eranent re-ele- 
von. Ina word, we have about Puget Sound evidences of a 
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dences of depression are of the clearest kind. In an admirable 
article published in the Overland Monthly (Nov., 1871), and 
entitled ‘‘ The Willamette Sound,” Mr. Condon traces an old sea- 
and sound-level, some 300 feet above the present sea-level, from 
the ocean, up the Columbia River, around the great valley of 
the Willamette and then up the Columbia again to the Dalles. 
Much of the evidence of this was shown me by Mr. Condon, 
on my recent visit to Oregon. Here there is undoubted evi- 
dence of depression and re-elevation. It is generally admitted 
also, that during the same period, all the flat-lands and valleys 
about the Bay of San Francisco, and the whole valley of the 
Sacramento and San Joaquin Rivers was covered with water— 
the latter forming an immense lake or sound. 

1. 

2. ° 
o *, ©, oe 

es 

ong os ’ Ph SEL oriethoa ° ek ie 
> . 

E. Formation of the cavion of the Columbia River.—This enor- 
mous cafion—nearly 100 miles long, from two to five miles 

wide and 8,000 to 4,000 feet deep at the Cascades, has evidently 

been formed wholly by erosion, since the period of the lava- 
flood, i. e., since the Tertiary period. At the beginning of the 

only outlet to the sea would have been over this gap. In that 
case, the principal part of the erosion was produced by ice dur- 

gon, and A 
region. The dramage of the waters of this immense basin was 
through the Columbia River gap. The erosion, whether by 1¢¢ 
or water or both, during Post-Tertiary times, was certainly 
very great. I believe the distinction hetero the enormou 
Post-Tertiary erosion and the smaller recent erosion is still 
detectable. “Fig. 7 is a diagrammic section across the cafion at 
the Cascades. Between the high basaltic cliffs 2a, the dis- 
tance at the Cascades is at least five miles. This grand cafon, 
through 3,500 feet of lava down to the conglomerate, was, 
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Views. They have been many of them opened, but nothing 
Indicating artificial origin has ever been found.* Dr. Newberry 
has frankly acknowledged his inability to account for them. 
When T first examined these mounds in 1871, they were to 

me also perfectly inexplicable. But upon subsequent reflec- 
tion, and from what I heard of similar phenomena in portions of 
California, I long ago arrived at the conclusion that they are 

.. * There have been many rumors of the opening of those mounds 
in them of human relies, Only very recently these rumors esarmraeg tae So ie 

as) fi ; 

ing that the road d through Mound Prairie, that 
any relics ot any ioe por ‘let as he could learn, no relics had ever beep found 

' the mounds of Mound Prairie. 
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reach, presented a singular appearance, as if thickly broken out 
wit i 

tions were marked only by long hill-side furrows ‘and ridges, 
evidently produced by surface erosion; and between these €X- 
tremes every stage of gradation could be trace 

No one, I think, can ride over those thirty miles and observe 
closely, without being convinced that these mounds are wholly 
the result of surface-erosion acting under peculiar conditions. 
These conditions are a treeless country and a drift-soi/, consis0ng 
of two layers, a finer and more movable one above aud a 
coarser and less movable one below.* Surface-erosion cuts 
through the finer superficial layer into the pebble-layer beneath, 
leaving, however, portions of the superficial layer as mounds. 
The size of the mounds depends upon the thickness of the super 
ficial layer; the shape of the mounds depends much upon the 
slope of the surface. The process once started, small shrubs “ 
weeds take possession of the mounds as the better soil, and hol 
them by their roots, and thus increase their size by preventing 
or retarding erosion in these spots. The treelessness of the 
country in eastern Oregon has been produced gradually, since 

* The necessary conditi ieve, is t ness of the surface 
soil, as compared oar eee ibed: Wake ay fo the nas of the & aro 
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tion 
Prairie, however, the treelessness is probably produced by a 
contrary condition, viz: the extreme wetness of these lower level 
spois in winter. Here, therefore, the weeds and ferns hold and 
preserve the mounds, not only as the better sort, but also as the 
rier spots, 

When once attention is turned to the subject, the same 
henomenon in a less degree is observed in nearly all the tree- 
ess regions of California and Oregon, which have not yet been 
touched by the plough. On returning from Oregon, I observed 
it in the upper part of the Sacramento valley, where, however, 
the mounds are so small and inconspicuous as to escape obser- 
vation unless attention has been previously awakened—only a 
light dappling of the surface of the country. Similar mounds, 
more conspicuous than the last mentioned, but far less so than 
these of Oregon and Washington, under the name of “ho 
wallow” are well known to exist over wide areas in middle and 
southern California. They dapple the whole surface of the 
eastern portion of the San Joaquin and Tulare Plains, and are 
found also in the country about Los Angeles. The smaller, some- 
mes scarcely noticeable mounds of California, graduate com- 

pletely into the larger and more perfect ones of eastern Oregon, 
and these again into the still more perfect ones of M ) nd 
Prairie. If the mounds of Mound Prairie were an unique 
phenomenon, we might resort to exceptional modes of origin; 

but a phenomenon so wide spread must be attributed to the 
action of a wide-spread agent. 

Oakland, Cal., Dec. 15th, 1873. 

Arr. XXX.—On the Parallelism of Coal Seams; by J. S. 
NEWBERRY. 

IN the first volume of the Final Report of the Geological 
Survey of Ohio, Professor E. B. Andrews advances a theory 

to the successive deposition of coal strata which, if 
Permitted to go unquestioned, might seem to commit the other 
members of the geological corps to its approval. whereas, as a 
matter of fact, Prof, Andrews stands quite alone in its support. 
Very briefly, his theory is this: Ist, That coal-seams have accu- 
mulated in marshes along the sea shore, and therefore at or 
near the water-level; 2d, That the subsidences by which sev- 
eral coal seams were successively formed and buried were conti- 

nental and general; and 3d, That the coal-beds—from their mode 
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of formation—must necessarily be parallel to each other, and 
hence a discrepancy in the distances from a given coal-seam, 
taken as a base, to two or more outcrops of what might be con- 
sidered the same seam, is a proof that the coal of these outcrops 
belongs to different seams. Prof. Andrews also says that he 
has never seen a coal seam dividing into two or more distinct 
seams, or two seams approaching each other. 

approach and divergence of plainly continuous coal-seams 

might be cited. For example: On one tract of coal-land in 
Hubbard, Trumbull Co, the distance which separates the first 
from the second coal-seam varies from 44 to 100 feet; Coal No. 
1 showing conspicuous waves or folds. while No. 2 is nearly 
horizontal (M. C. Read). At Fredericksburg, Wayne Co., 

the distance between the two limestone coals—Nos. 8 and 4— 
is only twenty feet, but on tracing these seams down the valley 
of the Killbuck, they are seen to gradually diverge, until at 
Millersburg they are eighty feet apart. At Fredericksburg 
again, the distance between Coals No. 4 and No. 6 is only about 

interval between Coals No. 6 and No. 8 varies from 502 to 0 
feet; while going westward this interval diminishes to less than 
400 feet along the western outcrop of the Pittsburg seam. UD 

succeeding one above (Redstone) is over feet, consisting of 
limestone, 14 feet; shale, 3 to 10 feet; sandstone, 35 feet. UP 
the west side of the river, three mi w, the distance 

entirely disappeared (Ste ; r 
_ Any required number of cases like the preceding might be 

cited, but these, as it seems to me, will suffice to show that the 
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intervals between our coal-seams are not constant. I learn 
from Profs. Dawson, White, Cox and Worthen, our most 
experienced coal geologists, that similar examples to those I 
have cited are not uncommon in the coal fields which they have 
so carefully studied.* 
The fall 

seems to me, the evidence is varied and abundant that this 
subsidence was often very local, and that in the long interval 

were sometimes warped and folded in the most local and com- 
plicated way. It is also apparent that the deposition of the 
materials forming the strata of the Coal-measures was often 
quite irrecular. This is conspicuously shown by the limited 
reach of the great sandstone wedges which sometimes locally sep- 
arate or replace the more constant elements, the limestones, 
shales and coal-seams. In some instances these beds of sand- 

th 
deposited, Just as they do at the mouth of the Mississippi, where 
the displacement results in the formation of “mud-lumps. 

formate 

ART. XXXI.—WNotes on some of the Fossils figured in the recently- 
issued Fifth volume of the Illinois State Geological Heport ; by 
F. B. Mex. 

[Continued from page 19%.] 

Actinocrinites, Cyathocrinites, Codonttes, etc. ; 3 late 1x.—Most 

eu is plate were drawn to illustrate the re- 

of Natural Sciences, some years back. 
€nces to these ficures are ae in that article as reprinted in 

* See also the report of Prof. Ramsay, in the Report of the Coal Commissioners 

(England), vol. i, pp. 121 and 145, : 
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the text, I have thought it desirable to indicate here more fully 
the particular figures on this plate, to which the student should 

refer while reading certain paragraphs of the remarks mentioned. 
For instance, in connection with what is there said in regard 

to the structure of Cyathocrinites on pages 825 and 326, figures 
13 and 14 of plate 1x should be consulted. Figure 14 rep- 
resents the upper side of Cyathocrinites malvaceus, as seen with 
the ventral tube and some other parts removed. In this con- 
dition, there would, on a hasty examination, seem to be two 
principal openings above, directly into the visceral cavity. 
That is, the posterior one (an), at the lower part of the figure, 
for the connection of the ventral tube, and a large central one 

opening (seen at A in fig. 14) were through these covered am- 
bulacral canals (ame of fig. 18), and under the small central 
vault-pieces covering the central opening itself* ie 

The discovery of this structure of the vault of Cyathoerinules 
is one of considerable interest, since it brings to light one ot the 
most marked distinctions between this genus and Poterioermiles 
(including as subgenera Scaphiocrinus, Zeacrinus, Homocrinus, 
&e in which no such vault-structure exists, the whole 

acri- 

even questioned the propriety of viewing them as distinct 

* The form and size of these central yault-pieces may not be exactly as repre 
sented in fig. 13, as the sutures there are very obscure in the specimen, and they 
are too strongly and decidedly defined in the engraving. 

. 4 
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genera, this very strongly marked and striking difference 
between them seems to have been entirely overlooked as a 

student should turn to figures 6, 7 and 12, of plate 1x, as well 
as to fig. 3 of plate vir. Since these remarks were published, 
however, farther examinations of other specimens have led me 

to think it quite probable (contrary to the statement on page 
828, in regard to its structure in Batocrinus Verneurlianus) that 

the deposition of crystalline inorganic matter on the delicate 
bars o 

of the same plate, it will also be seen, shows deep furrows in 

the under side of the vault of Actinocrinites ? ornatus, for the 

reception of these internal ambulacral canals, as mentioned on 

hac, 332; and fig. 9 illustrates casts of these furrows as ex- 
ibited in a cast of the interior of the vault of ~ erop the 

Same species, Upon examining these figures, 1t w! 1 be observed 

* I certainty must believe that Goldfuss was much nearer right in referring his 
oe . s than those who have 

sechitee e more nearly with the latter in the much 

xtension, composed pores ‘ 

een, as we see in Poteriveriniian, seems to me to separate it from the latter 

Sroup entirely. 
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central point in advance of it; precisely as the ambulacra in 
Comatula converge to the mouth in front of the anal opening, 

over by minute fixed pieces, as in the more complete Cyatho- 
erinites, fig. 13; the ambulacral canals in both cases passing 
under the vault-pieces, inward to the central opening. 

n the Blastoidea, there are, however, other small lateral 
openings in the summit, as seen at 7r, ‘7, in figures 2a and 26, 
and ats, s,in figure 5 of plate rx. These are the so-called 
ovarian apertures of many authors, and have been called hy- 
drospires by Mr. Billings, who, with several others, regards them 

a curious series of internal parts with which they con- 
nect, as the water-breathing organs of the animal. Although 
some recent investigations of the anatomy of existing crinoids, 
by Metschenhoff,* would seem to cast doubts on the correct- 

Prof. McChesney, in describing certain species of this group. 
These are small pore-like openings, very regularly dispos 
with relation to the interradial and other spaces around at the 
connection of the body and vault; one being placed near one 
side a the base of certain arms, at regular intervals, all 
aroun 

* Bull. Acad. St. Petersburg, XV, p. 508. 

my 
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These little openings have often attracted my attention; and, 
although once inclined to attach more importance to them, at 
the time our remarks on the structure of the Paleozoic crinoids 
were written, I could not feel quite satisfied that they might 
not have been for the attachment of the inner pinnule of that 
side of each arm-base where they occur, and concluded to wait 
until their true nature could be more clearly determined, before 
calling attention to them. Mr. Wachsmuth subsequently assured 
me, however, that, after examining a great number of specimens 
in every condition of preservation, he has never seen any evi- 
dence of the connection of pinnules with these openings ; and 
consequently he suggested that they may correspond to the so- 
called ovarian apertures of the Blastoidea ;* a conclusion that 
seems to derive support from the following additional fact. 
That is, that on tracing these openings through the wall of the 
body, they do not, so far as my observations have gone, appear 
to take the direction that would indicate any immediate con- 
nection with the ambulacra, but, on the contrary, turn more 
Cownward, increasing in size as they pass in, thus appearing as 
if they might have connected with some internal cavity, or 

that, in the Paleozoic types, as in the recent Comatula, the 

along the ambulacral canals, to an internal mouth or eso hageal 
Opening, situated under the center of the vault; w : 

Single opening of the vault, always located at some point 
behind the center of radiation, whether simple or passing 

* F ae ni in Actinocrinttes, in some 

of his frtorl nit T ba Bepeeroryrec ype oven 77 time), after receiving 
Specimens from Mr. th, with the same suggestions from the latter gentle- 
man in regard to their nature. 
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through a more or less ere tube, we regard as the anal 
aperture, as in the existing crinoids; and not the mouth, or 
both mouth and anus, as believed by some.* The only differ- 
ence, therefore, as we understand the facts, is that, in the recent 
types, the ambulacral canals and mouth are directly exposed 
externally, the former merely passing to the latter across the 
upper surface of a membranaceous ventral integument; while, 
in the ancient crinoids, the whole ventral ioornits — ting the 
anal opening), as well as the ambulacral canal 3 outh, 
was very generally, if not oe covered over by a vault of 
fixed, so es calcareous piece 

That some of the most Sictiupruiched naturalists of Hurope, 
including Peofeasot Wyville Thomson, of Belfast, the lamented 

rof. Michae. Sars, of Christiania, and others, to whom we 
. several years back sent photographs of plates 1x and XvI, sub- 
— concurred with us in the ne: interpretation of 

e facts presented by the specimens illustrated on the same, 
we have been assured, both by private letters from these gentle- 
men, and in some instances by their publications.+ 
It is proper, however, to state here, that Mr. Billings, the 

very able paleontologist of the Canadian Geological Survey, 
who is one of the highest authorities on the Paleozoic crinoids, 
dissents from these views, and maintains, with much ability, that 

the single opening in the vault of these old types performed bot 
oral and anal functions; or, in other words, t that the mouth, 

unlike <a 2 the existing crinoids, was, in the former, remove 

from the center of radiation, and rac pro from all direct 
connection with the ambulacral system. 

Codonites stelliformés, figures 5 and 5a, b,—In connection with 
the foot-note on page 464, in regard to the parts described by 

. oo the single opening seen in the vault of these ancient crinoids could not 

rformed both oral and anal functions, at least in Platycrinites, seems & 
eich rc d, by the fact that we often find (as mentioned on pages 334 to 339 

ature and illustrated by Pare 6a, b, ¢, of plate Xv1) specimens past the shell 

ing that it Ae sihbcs during the the ant od the crinoid. In these cases, we can 
und d s droppings of the paren may 
out under the foot of the mollu ae Wak ia it would be exceedingly difficult to fo explain 
how food could have passed in under such presage nt 

iff ° ® ® 

3: 
2 
ge 

In j to Dr. L. Shultze, of Bonn, I avail myse s opportunity 0 
att attention-to the fact, that he had, in hi ios of the Echino- 

ata of the Eifel limestone, published in 1866, exp: ery similar views 

in regard to the internal position of the por. and the mode of alimentation, 2 
the sortie crinoids ; (Bes the specimens at his command for ware! were far 

tory ee d by us re believed 

oa 
At the time we first published our remarks on this subject, in 1868, we had = 

seen | had n no knowledge of the fact that he had ever expressed simi 1 
views, or we certainly have mentioned it. I regret that I have not his 

Monograph ut hand nov, eo that I eould quote his words, or refer more Pp 
to the pages on which they occur. 
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Mr. Lyon as the true basal pieces, in the Blastoidea, but which 
we have viewed as belonging more properly to the column, 

view of a young ©. stelliformis, it will be seen that this part is 
composed of anchylosed upper disc-pieces of the column, 
divided longitudinally by three sutures, coincident with those 
between what we regard as the true basals above. The engrav. 
ing makes the divisions between the discs too distinct, but they 
are well enough defined in the specimen to show their true 
nature, 

belongs to an entirely distinct genus, the ambulacra of Lepido- 
centrus being (as shown in Dr. Shultze’s figure) each sit ain 
of only two ranges of widely different pieces, as in Palwechinus. 
Consequently, in republishing the description of our type, we 
have adopted the name Phokdocidaris for it. ee 

n this connection, it may be worthy of note, that it is evident 

from Dr. Shultze’s figures that Lepidocentrus Miiller, 1856, and 
pidechinus Hall, 1861, are in all respects congeneric; and, as 

Miiller’s name has priority of date, it will have to be retained 
for the group; thus making Lepidechinus a synonym. Conse- 
quently, the names of the American species, Lepidechinus tinbri- 
catws Hall and Lepidechinus rarispinus Hall, will have to be Written Lepidocentrus imbricatus and Lepidocentrus rarispinus. 
f Pentremites ( Troostocrinus ?) Woodmani M. and W. ; plate Xv1, 
88. dn, b, ¢, d—In describing this fine species, we 10 vertently 

omitted to mention that the central pit seen in the base was 
Ps left by the accidental removal of = o~_ we have 

, 4 the supplementary basal pieces, in other types of th 
Pastoidea. (See the fopknat om page 464, already cited in 
b &é notes, in connection with Codonites slelliformis, as illustrated 
Y fig. 5a, pl. IX ) 

jatigutes 4c, d, ¢ should have been 9¢, d, ¢, in the explanations of the plate. 
Jour, pe Terme Senmae, Vou. VII, No. 40.—APRIL, 1874. 

* 
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It is highly probable that the group including this species 
should be separated as a distinct genus from the typical Pen- 
tremites, such as P. Godoni, P. pyriformis, &c. Our decease 
friend, the late Dr. B. F. Shumard, of St. Louis, proposed the 
name Jroostocrinus for a group to which he referred at least one 

on three sides, may admit of some doubts; though Dr. Shu- 

reason why we hesitate in retaining his name for the group 
including our ype, is, that he mentions Pentremites laternijormis 
of Owen and Shumard in such connection with his genus 
that, according to the rule followed by many eminent natural- 

our species belongs, if it can be consistentl done, we have 

proposed, in case serious objections should be raised against 

(To be continued.) 

Art. XXXIL—Laboratory Notes; by M. Carey LEA, 
Philadelphia. 

L. Solubility of certain Silver Salts in solutions containing Sodie 
Citrate. 

SOME statements on this subject appear in our text-books 
which must either be regarded as entirely erroneous, OF else 
must be understood in a very much more limited sense than 
they are expressed. In Storer’s most useful Dictionary of Sol- 
ubilities I find it stated relative to argentic citrate, that “it 1 
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not precipitated from solutions containing citrate of soda.” Of 
argentic tartrate and monochromate, the same statement is made 
in the same words. Of argentic tartrate it is said still more 
strongly: “It cannot be precipitated from solutions which con- 
tain citrate of soda.” These citations * are all on the authority 
of Mr. John Spiller. 

n the course of some investigations connected with salts of 

2. Argentic Oxalate.—W hen oxalic acid is dissolved in a solu- 
tion of sodic citrate, even a single drop of silver solution pro- 

duces a permanent precipitate which does not disappear on 
warming or even boiling. 

_ 8. Argentic Tartrate——A considerable quantity of silver solu- 
tion can be added to one of tartaric acid before a Pps aos 
falls, It naturally follows therefore that when to a solution 
containing tartaric acid and sodic citrate we add a silver solu- 
tion, no precipitate is at first formed: when a sufficient quantity 

is added an abundant permanent precipitate is formed. 
Argentic Chromate-—When a little solution of neutral 

iling. : 
5. to a solution of sodice citrate be added silver salt as 

this solution long as the ipi b vnine precipitate dissolves by wa g, 

shows the following reactions. Chromate: A portion of the 

precipitate which does not redissolve. Even a drop of the olve. 
Solution i less the : ; produces this effect, un daae- The wolation 

i ives a | tee which at 
first redissolves, but as more is added it becomes permanent 

and does not redissolve even by boil ar 
reactions, 

6. Finally, to a quarter of an { 
Sodie citrate, as ee silver was added as it a ta wet 

Into this a fraction of a drop of solution of neutral potassic 

.* They are not to be understood as being adopted by the author of the “ Dic- 
tionary,” who has simply collected all published statements. 

ounce of strong solution of 



378 M. C. Lea—Laboratory Notes. 

chromate was added. A red precipitate that did not redissolve 
was produced. 

7. To a similar strong solution of sodic citrate, citric acid 
was added, and the experiment repeated under these condi- 
tions. The first drop of chromic solution did not produce a 
precipitate ; a little more produced a precipitate not redissolving 

"8. To a strong solution of sodic citrate with silver, as in (6), 
oxalic acid was added. The first drop troubled the liquid; a 
little more produced a heavy precipitate. 

In the first four of these trials, silver solution was added to 
one of sodic citrate, containing the oxalic, tartaric, &c., acids. 
In the three in paragraph (5), the solution of sodic citrate was 
charged with as much silver as it would take up, and this was 
added by degrees to the solution of chromate, oxalic acid, &c. ; 
in (6), (7) and (8), this was reversed and the precipitating solu- 
tion was added by degrees to a very large excess of the solution 
of silver in sodic citrate. Thus the trial was varied in every 
possible way and in every case precipitates were obtained, often 
with extremely small and always with small quantities of the 
precipitant. 

IL. Molecular conditions of certain Lodides. 

If mercuric iodide be dissolved in a quantity of boiling 
water and the solution be poured out, one-half into a cold por- 
celain basin and the other into a beaker of cold water, the 
iodide quickly separates in both cases, but in the former wit 
a bright scarlet color, in the latter with a pale yellow, and only 
after some hours’ standing recovers its normal scar. 
When nickel iodide (obtained by dissolving nickel carbonate 

in aqueous hydriodic acid) is evaporated in a basin, an the 
sides of the basin above the liquid become hotter than 212°, 
the adhering nickel iodide turns black. Paper dipped in the 
solution and heated turns intensely black. Nickel chloride 
shows the same result, but at a ete, temperature. Potassi¢ 
bromide dissolved with the nickel chloride lowers the tempera 
ture at which the blackness comes. j 

is blackening is permanent and the paper itself is acted 
upon. The change takes place far below the temperature at 
which paper chars. 

Ill. Criticisms on some results of M. S. Bottone. 

In the December number of this Journal appears an abstract 
of some experiments of M. S. Bottone, directed to prove that 
the hardness of any element is as the specific gravity divid 
by the atomic weight. The hardness of each element, caleu- 
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as hard as sodium, a metal as soft as wax. It does not seem 
possible to accept the statement that a revolving steel plunger 
will penetrate a quarter of an inch into a diamond, in less time 
than, all other things being equal, it will penetrate an inch and 
a half into lead. 

Arr. XXXIIL—The Auriferous Gravel Deposit of Gold Bluffs ; 
by A. W. Cuasg, Assistant U. S. Coast Survey. 

(Read before the California Academy of Sciences, Jan. 5th, 1874.) 

miles south of the ems banks and deposits of gravel appear, 

the blufis are absolutely vertical and in some instances over- 
‘anging. At low water there is a narrow beach, ul tide is full the sea washes directly against the base of the cliffs: 

the beach is then impassable. 
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The mountains back from the coast, of which the bluffs form 
the sea-escarpment, are all one immense mass of gravel, of vary- 
mg size and distinctly marked layers or stratifieations. This 
gravel can be traced across the country, northeastwardly, to a 
point on.the Klamath River about thirty miles distant, where 

with exactitude. 
Commencing from the top, we have first a section of ten feet 

of loam; then twenty feet of yellow clay; then forty feet of 
coarse yellow gravel; then a stratum of sandstone of brownish 
color, ten feet; next forty feet of red and yellow gravel; then 
five feet of a blue-colored sandstone. Projecting from this layer 
are numerous stumps and other portions of trees, partially trans- 
formed into lignite. A specimen of this lignite is presente 
with this paper. Then we have fifty-five feet of a very coarse red 

and yellow gravel, and immediately beneath it five feet of very 
fine blue-colored gravel; then fifteen feet of indurated sand; 
then ten feet of gravel, stained deep red, probably from the 
presence of oxide of iron. Beneath this is another stratum of 
sandstone, five feet, blue in color, with pieces of the lignite 
before referred to projecting from it; then five feet more of 
blue sandstone without any lignite; then seven feet of gravelly 

fine gold can be detected with the microscope. The spoaunee 
obtained was a concretion cemented together on a large boul 
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for the mouth of the Trinity River, which, instead of being in 
reality an affluent of the Klamath, was supposed to have a sep- 
arate mouth. One of the party was J. Johnson, now a resident 
of Crescent City. At a favorable spot on the beach they saw 
glittering particles in the sand, and on examination found them 

be gold. Gathering some of this gold, they went back, 
greatly excited, to Trinidad, to procure provision. 

On their return, however, they found nothing but a bed of 
gravel, a change in the direction of the surf having carried 
7 or covered up the glittering treasure. It may re- 
marked here that when the direction of the wind is such that 
the surf breaks square on the beach, it rolls up masses of coarse 
gravel, and no black sand is visible; but that, when it cuts the 
beach at an angle, the gravel is washed into heaps in certain 
spots, and in others black sand is deposited, more or less rich 
in : 

After this discovery ensued the so-called ‘“‘ Gold Bluff excite- 
ment.” The first mining claim was taken up the same /_ ay 

wi 

, panned it 

out in a little pool of water left by the receding tide. rim 

them were used. Each mule — a = 

Coarse canvas attached to the pack saddle. Hac 
tain about 150 Ibs. of sand aed 60k the mule packing there- 

~ 300 lbs. ; and the train of sixteen, 4800 lbs., or nearly two 

ns and one-half at a trip. 
© top pees Aeihs aie off, the underlying sand was 

gathered into little piles. ile the men were thus evesged 

the superintendent invited my attention to the appearance o 
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the bed-rock or hard strata underneath the sand after it was 
stripped. It glittered with fine particles of gold, and I could 
then well believe the stories of the first discoverers. 

So exceedingly fine, however, is the character of this gold, 
that it requires a much larger quantity of these particles to 
reach the value of a cent than one not familiar with the sub- 
ject would suppose. Specimens of the sand as taken from the 
beach are presented with this paper. On microscopic examina- 
tion, besides the gold and magnetic iron ore, the sand will be 
seen to contain minute and brilliant red particles, which I be- 
lieve to be spinel in some of its forms. Other translucent 
particles will be seen. ; 

Prof. Silliman, in notes on the Mineralogy of California, 
Utah and Nevada, mentions a variety of minerals as compos- 
ing the black sands of Butte County. It is probable that all 
or nearly all of these will be found in the sands from Gold 
Bluff. “As there are large deposits of chromic iron in the 
county adjoining, it is probable that chromite forms a portion 
of the black sand. “ 

Prof. Silliman mentions syenite as the matrix from which 
most of the minerals he enumerates came. I present a small 
pebble of syenite from Gold Bluffs. It is a common factor m 
the gravel masses. 

peony well up on the bluff. When they saw a heavy 
reaker coming in they would face the cliff hke veterans, 

and, with firmly braced feet and drooping ears, allow tne 
water to dash over them; when the swell receded, off they 
would start again. During the time I was present these 
mules made three trips, carrying up on the whole some six oF 
seven tons: this was on a single tide. 

On arrival at the works the sand is deposited in an enclosure 
called the “sand corral.” A large lagoon near by supplies the 
neces fresh water for separation. small stationary 
engine and foree-pump is in use. The washing is done 1D 
machines called Long Toms, the gold being caught on copper 
lates which are charged with quicksilver. Formerly it is be- 
ieved that a large percentage of the gold, ground down as if was 
by the wearing action of the surf to a powder, was lost. Now 

_ the plates are first coated with a layer of silver before the met 
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eury is applied. Sodium is also used to free the quicksilver 
rom impurities. A ton of the tailings, analyzed in San Fran- 
cisco after this improvement had been effected, did not afford a 
trace of gold. The copper-plates in use, especially in the old 
process, become quite valuable after continuous service, the 
copper being replaced by an almost pure amalgam of gold and 

er. quicksily 

black sand has been said to have been brought up from the 

by €Xamination of the specimens, this gold 
acter that when dry it will float on the surface of water. | 

n endeavoring to account for the presence ot these remark- 

able gravel banks, unique I believe on the Pacifie coast, one 
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is inclined to think that they were the deposits of a great 
river of the past, occupying the bed of the present Klamath, 
but having its debouchure here. The fact that the gravel is 
flattened and oblong in shape as a rule, the presence of lignite 
in different strata and of river sand in others, would go to 
confirm this theory, although the broken and disrupted charac- 
ter of the mountains back is an evidence of after disturbance. 

I present a fossil vertebra, obtained from the bank men- 
tioned, which may throw some light on the subject. Whatever 
may have been the origin of these deposits, and I do not pro- 
fess from lack of experience to form a definite opinion, 1t 1s 
certain that they offer an inviting field for the geologist and 
will some day demand careful study. 

After the completion of this paper, I received a letter from 
Prof. J. D. Dana, to whom I had sent specimens of the sands 
of Gold Bluff, from which I extract the following remarks : 

“The red grains in the sand are garnet. It is altogether 
probable that the deposit dates partly from the close of the 
Glacial era; that is, the time of melting of the ice in the early 
part of the Champlain period, when floods and gravel-depost- 
tion were the order of the day, and partly from the later part of 
the Champlain period, when the floods were but partially 

i ? abated, yet the depositions were more quiet.’ 

Art. XXXIV.—WNotices of Recent Earthquakes.—No. 4; by 
Prof. C. G. Rockwoop, Jr., Rutgers College. 

May 15, 1873.—Several shocks of earthquake were felt at 
Vaiparaiso, Chile. They commenced at 12.82 p. M. and lasted 
forty-two seconds. The motion was vertical. Several persons 
were hurt and killed; the Church of the Apostles was injured 
and the Merced was left in a dangerous state. Many other pub- 
lic and private buildings were more or less damaged. Severe 
shocks were also felt at Quillota and Santiago and slight shocks 
at various places as far south as Concepcion. 2 : 

June 29, 1873.—Severe shocks were felt at 5 a. M. in Venice 
and Verona, Italy, and the country north of those cities. sia? 
shocks were most violent about Belluno, fifty miles north 0 
Venice. Here several persons were killed and a church towe? 
was thrown down. In all, twenty-four deaths are reported, a 
a large amount of rty was destroyed. Mr. W. Star 
writes from Venice to the London Times, as follows: ‘There 
were fourteen movements in all, seven forward and seven bac i 
ward, and each movement occupied a second, as regular a0 
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even in its beat as the pendulum of a clock, and with the last 
backward movement there was a sudden and instantaneous stop 
m its center: the earth was firm once more.” 

July 3, and 6, 1873.—Fresh shocks were reported at Belluno 
and vicinity. 

July 6, 1873.—A distinct shock was felt throughout western 
New York and adjacent portions of Pennsylvania and Canada. 
At Buffalo and at East Otto, N, Y., light shocks were felt 
about 4.4. M. and a few minutes before 7 A. M. ; but the most 

minutes before 10,” by one observer at Buffalo. The majority 
of the reports say about 9.30. There is even greater diversity 
of opinion as to the direction of the vibration. writer m 
the Buffalo Courier sa s: “It commenced with a shock of 
considerable violence, a tremor succeeding this which main- 

July 8, 1873.—A severe earthquake was felt at Valparaiso, 

Chile, at 2.22 a. a. Considerable damage was done to many 
Cuses and churches and some few lives were lost by falling 

walls. In Santiago the shocks were severe, but no great dam- 
ae was done. 
—~ —— A slight shock at Halifax, Nova Scotia, on the 

Same forenoon. : 

July 12, 1873.—Slight shocks in Italy, at Rome, Frosinone, 

Alatri and Paola. . : . 

NEP Easiest same day a severe earthquake was felt 
throughout Nicaragua, consequent upon the eruption of Momo- 
tamba voleano, 

July 15, 1878.—A slight shock at Napa, Cal. 
July 16, 1873.—A slight shock in the morning at —- 

Mass. lasting about five seconds, with very distinct ramb ing. 

Aug. 2, 1873.—A slight shock about 10 P. M. in Santa Fe, 
New Mexico, 
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Aug. 17, 1873.—A shock about 9 A. M. in Sharon, Pa., last- 
ing ten seconds. 
Aug. 29, 1873.—A heavy shock of earthquake was felt at 

mission, San Jose, California, at 4 P. M., but resulting in no 
dam The shock was quite heavy at Redwood City and 
sara een in Santa Clara Valley, but was very slight in San 
Francisco. 

Sept. 17, 1873.—A sharp shock at 9.30 P. m. at Lucca, Italy. 
Sept. 26, 1873.—The weather observer at a ger Jamaica, 

reports that an earthquake was felt there at 1.45 a 
Sept. 30, 1873.—A severe shock, lasting about 40 seconds, 

was felt : 6.50 A. M. at the Desert on the Gatineau in Canada. 
The same shock was felt at St. Hyacinthe and by a few per- 

sons in Montrea 
Oct. 8, 1873.—A slight shock at 7.45 - M. at Burkeville, 

wy and vicinity, with a low oo nois 
Oct. 5, 1873.—A. shock at 2.80 a. M. at ake Village, N. H. 
Oct. 10, 1873.—A slight shock at "445 A. M. in the city of 

San Salvador, Central America 
Oct. 12, 1873.—A shock at 1.15 A. M. at San Diego, Cal. 
Oct. 13, 1878.—A shock occurred on the Isthmus of Panama. 

The following i is condensed from the Panama Star and Herald: 
“Tn the city, the shock was strongly felt about 6.05 P. M., the 
night being dark and sky overcast. It lasted four or five sec- 
onds, and was felt on board of the ships in the harbor, along 
the line of the soe and at Aspinwall. A correspondens 
writing from San Pablo, one of the stations, says: eh 
two pretty severe diieled with an interval of but a second a 
two between them. The second shock was most severe grt 
Se by a rumbling sound.’ In Aspinwall, the shoc 
as felt about ten minutes later and more severely than = 
Pgs Most people — that the oscillations proceedet 
from southeast to northwes 

Oct. 19, 1873.—A slight ee was felt about 2 P. M. at Seat- 
tle, W. T., “and at 4 o'clock clouds of smoke were seen pour: 
ing from the highest peak of Mt. Ranier.” 

Noy. 1, 1873.—A cable dispatch announces that the oo 
of Etna is in a state of violent eruption. It states that t ’ 
outbreak is a by edrthquakes, and that portions 0 
the crater had fallen i mn, destroying mines of sulphur, whic 
were valued at £300,00 
Nov. 4, 1873. —Mr. T L. Clarke kindly sends the following 

report of an earthquake at his home, Makawao, Mani, Hawaian h 
Islands. The location is 2170 feet above the sea, on the nort 
slope of the mountain o akala. 

“Between 10 and 11 P. w four distinct shocks of the ‘ea? 
non ball’ type, preceded by faint rumbling. Apparent direc: 
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tion from south to north; duration, four seconds. This shock 
was felt, about the same time, on the island of Oahu, about 100 
miles distant. By ‘cannon ball’ is meant the jarring feeling 
without oscillation.” 

Nov. 4, 1873.—T wo distinct shocks at Burlington, Ver- 
mont, between 11.30 and midnight. 

Nov. 6, 1873.—Three quite severe shocks at Austin, Nevada. 
Noy. 18, 1873.—A slight shock at Bangor, Me., in the night. 
Nov. 22, 1873.—A shock was felt along the Pacific coast 

and vicinity, from Portland, Oregon, to San Francisco. At 
these extremes the shock was scarcely perceptible. It was 
most violent at Crescent City, California, and Port Orford, Or- 
egon (places situated on the coast near the boundary between 
California and Oregon.) At the former place nearly every 
rick building suffered more or less damage from cracked 

walls and falling chimneys. It was quite heavy at various 
points in the Coast Range of mountains, the severity diminish- 
ing north and south from the neighborhood of the State boun- 
dary line. The duration is stated at 20 to 80 seconds, and the 
time a few minutes past nine P. M. The direction appears to 
have been from a point between north and northeast. It was 
also felt at sea north of Cape Mendocino. At Red Bluff and at 
Eureka, California, and at Albany, Oregon, two shocks were 
reported, and at Roseburg, Oregon, a “ roaring” was also heard. 

Dec. 8, 1878.——A sharp shock in Santa Clara, California. 

Dec. 4, 1873.—Two severe shocks in the morning at St. 
Thomas, West Indies. 

Dec. 10, 1573.—A slight shock reported at Camp Stambaugh, 
Nebraska, 

Dec. 17, 1873.—A smart shock, followed by a rumbling 
hoise, between 11 and 12 P. M., at Victoria, Vancouver's Island. 
; ge 18, 1873.—A_ heavy shock at sunrise in Bear Lake Val- 
ey, Utah. 
Dec. 20, 1873.—A shock in the night, lasting ten seconds, at 

Victoria, Vancouver's Islan 
Jan. 5, 1874.—A slight shock about 4 P. mM. at Ogdensburg, 

New York, and vicinity. It was also felt at Rensselaer Falls, 
where it was attended by a “deep rumbling sound.’ 

Jan. 18, 1874,—Two slight*shocks in San Francisco. 
Jan. 25, 1874—A slight shock about noon at Chelmsford, 
assachusetts. 
Feb. 1, 1874.—Two shocks between 2.30 and 3 P. M., at 

Rimouski and a few other points on the St. Lawrence River. 
Feb. 6, 1874.—A severe —* hig Venezuela, 

causin inj rsons an tla : 
My Shanks: scl y Be Aa BEL Gaul of the New York Times, 

for information received. 
New Brunswick, New Jersey, Feb. 24, 1874. 
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ArT. XXXV.—Geographical and Geological Explorations and 
Surveys West of the 100th Meridian; First Lieut. Gro. M. 
WHEELER, Corps of Engineers, in charge. 

THE labors of the Survey, which has for its objects examina- 
tions in the departments of astronomy, topography, meteorolo- 
gy, geology and natural history, have been divided into two dis- 
tinct parts, so far as they refer to the field-season of 1873. Th 
parties have been engaged in the following political divisions: 
1st, Colorado; 2d, New Mexico; 3d, Arizona; 4th, Utah; 5th, 
Nevada; 6th, Montana. The first part or main division 1n- 

The second party, under Dr. F. Kampf, astronomical observer, 
do. Dr. Ka 

c 
to five in number. This will serve as a central or connecting 

station for a great share of the area between the 49th and 32d 
parallels of latitude, limited on the east by the continental divide, 
and with the general Sierra Nevada trend of mountain ranges 
as a western limit. The main line of the Western Union Tele 
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distinct meridian lines have been determined y the Survey in 
different parts of our western country, independent of the large 

work, and the results are to be incorporated into the general 
map. 
The observations necessary for the accurate determination of 

the astronomical coérdinates of the following positions were 
completed. 
1, Santa Fé, New Mexico. 7. Georgetown, Colorado, 
2. ort Union, New Mexico, 8. Ogden, . 
3. Trinidad, Colorado, 9. Winnemucca, Nevada, 

Labran, near Cafion City, 10, Virginia City, Nevada. 
Colorado, 11 zeman, near Ft. Ellis, Mon. 5. Colorado Springs, Col. 12, Green River, Wyoming. 

6. Hughes, Colorado. 

observations required for latitude and longitude work are by 

_ Our points of d ure to the field of operations were three 

in number Ist, Salt Lake City; 2d, Denver, Col.; 3d, Santa 
Fé, N. M. e t Lake took the field ca May 
20th. Th ies assigned to this party were to complete cer- 
tain areas hs ete atlas sheets, ieft incomplete in 1872. 
Although meeting with many physical obstacles, after an har- 
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rassing campaign, they accomplished their work in Utah, and 
carried out the duties assigned to them in the southern part of 
the survey. Their topographical notes have been received and 
are already in the hands of the lithographer. Lieut. R. L. 
Hoxie, Corps of Engineers, had charge of this division. Lieut. 
W. L. Marshall, Corps of Engineers, had charge of the Colorado 
party. This party, assisted by the codperation from the south- 
ern portion of the Survey, has accomplished the general profile 
of the continental divide, from the latitude of Denver to the 
southern boundary of Colorado, and extended the survey lat- 
erally, so as to embrace a rectangular area limited on the east by 
the 105th meridian west from Greenwich, on the west by longi- 
tude 107 degrees, north by the latitude of Denver and south 
by the southern boundary of Colorado. A large part of the 
expedition was massed at Santa Fé, and took the field between 
the 5th and 10th of June, for the purpose of connecting with 
the labors of the expedition of 1871, and to carry the survey 
thence eastward as far as the Rio Grande, between the latitudes 
35° 80’ and 85° 20’ north, completing atlas sheets 75, 76 and 83 
respectively, and portions of 77 and 84. The several moving 
field-parties had for escorts enlisted men, from seven to ten 10 
number for each party, drawn from the military departments of 
Arizona, the Missouri and the Platte. 
While the field operations were being prosecuted, the personnel 

of the office, consisting of three draughtsmen and one computer, 

has also been kept actively engaged. Astronomical compu- 
tations have also been made during the season by Prof. Wm. A. 
Rogers, of Cambridge, Mass. The areas traversed and covered 
by the various parties will exceed 70,000 a Boke miles. This 
covers parts of Colorado, Utah, Arizona an 

entered. A large part of this territory had scarcely been trav- 
ersed by any adventurous white man, at least we have no re 
corded information to that effect. About the head waters of the 
Colorado, Chiquito and Salt Rivers a system of parks has been 
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developed, that will probably be found to equal, in beauty and 
grandeur, any yet discovered upon the North American conti- 
nent within the limits of the United States. This little known 

and other determinations, over an area of nearly 20,000 square 
miles in Colorado. Positions have been determined with accu- 
tacy, and the amount of topographical detail gathered will 
supply all that can be placed upon a map of the scale intended. 

é backbone of the continent within the latitudinal areas trav- 
ersed is most wonderfully intricate in its topographical and geo- 
logical forms. The collections in natural history, especially in 
the departments of ornithology and botany, have been large, and 
consist of many rare specimens. ey are now, through the 
kindness of the Smithsonian Institution, in the hands of emi- 

Publications.—During the present year, the first publication of 
the topographical atlas up to date will be made. This com 

—, 

Art. XXXVL—On a Mass of Meteorie Iron of Howard (p., 
Ind. ; with some remarks on the molecular structure of meteoric 

‘ron, and a notice concerning the e of solid protochloride of 
‘ron in Meteorites ; by J. LAWRENCE SMITH, Louisville, Ky. 

ting a ditch in Howard County, Indiana struck, at a depth of 

nearly two feet, a hard mass that attracted 

our. So.—TuirD | pea Von. VI, No. 40.—Ar
ri, 1874. 

1 
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owing to its unusual weight, he preserved it. The earth pene- 
trated consisted of stiff clay beneath four inches of black soil, 
so that the mass was imbedded in the clay. This clay was 
colored by oxide of iron, arising from a slight decomposition of 
the surface of the meteorite, the iron being one of those that 
decomposes but slightly from atmospheric agencies. This me- 
teorite was lost sight of for a number of years, having fallen 
into the hands of those not interested in matters of natu 
history, and only recently was sent to me for examinati 

The form of the meteorite is an irregular elongated oval, and 
it has the indentations of the surface found on most meteoric 
irons. Its weight is four kilograms. The alteration at surface 
is very slight, considering the length of time it must have re- 
mained beneath the surface of the svil, and fresh cut surfaces 
retain perfectly their brightness. The specific gravity is 7°821. 

The composition of the meteorite is as follow 
WOR 20 foe ee eee 87 02 

TORR oo ia ee 12°29 
WOUGIb ceo hae ee e e 6 

Phosphorus ---- .--- "02 
vn gitaeg Sagi = PEt SC etWas BTV stoner sapere pana rea Fal a trace. op 

A polished surface, when treated with nitric acid or bromine 
water, does not give the slightest indication of Widmanstattian 
figures, so characteristic of most meteoric irons. It hence be- 
longs to that class of irons which are rich in nickel and yet 
give no signs of such figures, to which belong the Cape of Good 
Hope iron of 1798, containing 15 per cent of nickel and 2° per 
cent of cobalt, and also a more recent California i iron, called the 
hingle Springs iron, containing 17 per cent of nickel and ‘6 of 

cobalt. Of the same kind is the Octibbeha meteorite, containing 
the very large amount of 59-7 per cent of nickel. Besides the 
above, there are certain irons containing much less nickel that 
are also without these figures, as the Nelson County, Braunau, ete. 

he phenomena “ct the so-called Widmanstittian figures in 
connection with meteoric irons is one of considerable interest, 

and as yet ene» a satisfactory sectatation At one time it 

was supposed to e from the accumulation in the lines of the 
oe of an alloy y the in nickel than the mass of the iron. 
hs Pyne it has been supposed to arise from the accumula- 

osphide of nickel and iron (schreibersite), along 
bem Bnes ‘of F onsetalling tion in the mass. But neither of 
these hypotheses serve to explain the varied features of these 
pee or the total absence of them, as in the present instance. 
y own conviction is, that we shall not arrive at a satisfactory 

explanation until our knowledge of the effect of a minute 
quantity of substances in the iron is better understood 
than now; a eth bel srhich Pasi pure and technical chemistry 
are now studying interest, in order to discover sisi 

eae en Ne ee ae 
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far those substances usually called impurities in iron are to be 
regarded as hurtful. The tendency of the investigations at the 
present time is to show that these supposed impurities may all 

_ Play an important part in useful modifications of iron, when 
present even in very minute quantities; and I would state, as 
the result of my observation (and one bearing upon the present 
question), that one per cent or less of phosphorus so far modi- 
fies cast iron that it will resist the action of concentrated sul- 

‘ge have to make trial of many descriptions of cast iron 
efore they can get one well adapted to their pu ose ; Some 

ing destroyed in a few weeks, while others 

verifi equent anal wa in oo ee as oi 
usi 

tron, but that the portions of i 
crystals babdaive cue richly charged with phosphorus, from the 
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center to the circumference of the crystals, during the slow 
consolidation of the latter. e result of this phenomenon 
would be to destroy the homogenous character of the mass, and 
consequently to render its different parts variously susceptible 
to the action of chemical agents. Thus, an acid would act in 
one part on the iron more readily than in another, affecting the 
least that part containing most phosphorus, even though this 
last element should be in very minute quantity, and so produc- 
ing that mottled surface in the lines of crystallization known 

the Widmanstattian figures. 
Of all examples of the separation of substances in the forma- 

tion of natural compounds, there are none comparable to those 
exhibited by metevric irons, in which elements having a most 
remarkable affinity for each other are separated the one from the 
other by the sharpest possible lines. Of course, I do not mean 
by this that the sulphur, phosphorus and iron of a meteorite 
are completely separated the one from the other, but that a small 
portion of the iron will combine with nearly all the sulphur and 
phosphorus of the entire mass, segregating in clear and distinct 
nodules, and in a manner that it would be vain for us to 
attempt to produce artificially. a 

me of the most remarkable forms of this segregation 18 
where the sulphur and phosphorus compounds are eliminated 
into the same cavity, as was first shown by me in 1852. I 
have in my possession (and the same may be found in other cab- 
inets) several examples of this. The last one which has come 
to my notice is that of the iron which fell in South Africa 
1862, and which I described in a recent number of this Jour- 
nal. In this iron there is an oval cavity, two and a half centl- 
meters in its long diameter; at the center is troilite (sulphid of 
iron), filling the cavity to within one or two millimeters of the 
surface; and between the exterior surface of the troilite and 

the inner surface of the cavity is a thin layer of schreibersite 
{a phosphuret of iron and nickel of definite composition) 
(Ni? Fe‘P), with hardly a trace of sulphur. In other places in 

with layers of schreibersite, the iron itself has remaining in the 
mass only ‘019 of one per cent; and it seems to me impossible 
to explain such perfect elimination of phosphorus and sulphur, 
‘su : ving so strong an affinity, except by supposing ® 

rks long plastic condition and slow consolidation of the mass. 
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direction to the method of studying this question. 
Solid protochloride of iron in Meteorites.—In 1852 I detected 

School of Mines at Paris, With these remarks I conclude all 
that I have to say in this chapter on the chemical study of this 
interesting class of bodies, which link the earth to distant cos- 
mical bodies. 

Art. XXXV[IL—On the Hamilton in Ohio; by N. EL 
WINCHELL. 

THE following summary is taken from a report on Paulding 

County, in northwestern Ohio, written for the Geological Survey 
of that State. In the progress of the survey of aware 

Placed an opinion beyond the limit of doubt. Hamilton fossils 
are found in it in various r ape 
Posures in Marion and Seneca, and at Bellevue in Sandus y 
County. Butin Paulding County the closest attention was — 

to the solution of the question, “Do Hamilton fossils exten 
through the whole of the blue limestone ?” a question pro- 
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pounded by the Director of the survey, for the purpose of test- 
ing the evidence. It is deemed best here to present a gene 
section of the rocks of Paulding and Defiance Counties, in order 
to express clearly the position of the beds that have furnished 
the writer the only Hamilton fossils found in northwestern 
Ohio. This section agrees in all its details with that of Dela- 
ware County, except the attenuation here of the Olentangy 
shale of Palswass County. Indeed, this shale, which in the 
Report of Progress for 1869 is regarded Hamilton, is seen to be 
entirely wanting in most places in Defiance County, the thin, 
tough, Black Shale layers lying immediately on the hard beds 
of the Tully limestone. 

Diagram showing a section of the rocks of Paulding and Defiance Counties, Ohio. 

No. 1. Huron shale, of the Ohio Reports. No. 2. Bluish 
shale, local; the Olentangy shale of Delaware County. 

stone: the Delhi beds of Delaware County ; the Corni/- 
erous limestone of New York. No.6. Buff, magne- | 
sian limestone; the upper half is in thin beds; the 

a limestone of New York. No. 7. Sandstone; conglomeritic in Del 
ware County; the Oriskany of New York. No. 8. Heavy-bedded, magnesian 
limestone; “phase No. 2,” of the Waterlime; Ottawa County. No. 9. Thin, 

vy, compact beds, ‘phase No. 3,” of the Water-lime ; Ottawa County. 

2 

which it lies. In northwestern Ohio, No. 2 is very muc 
duced from its observed thickness in Delaware County (80 feet), 
and is usually altogether wanting. It is evenly but very thinly 
bedded, and jis closely related to the Huron shale (No. 1), with 
which it is interstratified in Delaware County. 

No. 3.—This holds the place and exhibits most of the char- 
acters of the Tully limestone of New York. Its identity 8 
not established on paleontological evidence. It is quarried @ 

Florida, on the Maumee, and by Mr. Dilz, near Defiance. At 
the former place, it is immediately overlaid by the Black Shale 
Its thickness is 6-10 feet. 

No. 4 has a thickness in Delaware County of thirty-five feet, 
and probably it will not vary very much from that, on the west 
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side of the anticlinal. There are no exposures in these counties 

0 

1872, this point was made the subject of careful investigation. 
The result arrived at was the conclusion that the beds which 

hold these Hamilton fossils are very near the bottom of the 
blue limestone. The evidence is not that of actually observed 
Superposition, but that which is based on a series of observa- 
2 along the Auglaize Valley, on the dip of the underlying 
rocks, i 

v 4 . 

a very observable fact that the limestones of 

eral dip. It is so in Paulding County. The Water-lime, the 
lowest in the series of rocks in the county, occupies the most 

Occurs the outcrop which holds the abundant Hamilton fossils, 

the dip there being in the same direction and to the same 

farther north is Mr. Columbia’s quarry, in the beds of the same, 
or nearly the same, horizon. About three-quarters of a mile 

in quarried, sec. 

li, Defiance, Defiance County, where the dip is still north or 

mestone comes into view, and is wrought 
lime. A mile still farther, the Black Shale appears. Through- 
out the whole of this distance, there is no return of the strata by 

an exceptional dip. The beds occur in exactly that order se 

Should have if laid regularly down, like the shingles on a root. 

*They are Atrypa reticularis, Cyrtia Hamiltonensis, a handsome Orthis, Spirifer 
™ucr oF 1 ‘ | H. 

Stephene” Cpaisonste, ara Saupe, sod varus fe ncranng 
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The inference is inevitable that the lowest layers occur in out- 
crop farthest south. Now, as there is no blue limestone ex- 
posed to the south of the mouth of the Little Flatrock, and 
since there are, on the other hand, abundant exposures to the 
north, the dip being, as stated, constantly to the north, the roc 
at the Little Flatrock, containing the Hamilton fossils men- 
tioned, must lie below the rest of the blue limestone observed, 

and very near the bottom of that formation. There can be no 
other evidence except that of actually observed superposition. 
The writer did not give strict attention to the subject of the 
downward limitation of well-known Hamilton fossils in the 
survey of any other county, having regarded the uniformity of 
lithological characters sufficient to establish the essential unity 
of the whole of the blue limestone, and never having noticed 
a lack of corresponding uniformity of paleontological charac- 
ters. These latter were sufficient to indicate the Hamilton age 
and the perfect parallelism of the blue limestone with the 
Hamilton pupae p of the adjoining State of Michigan. 

No. 5 is that which is seen in the Auglaize near the mouth 
of the Flatrock. It is much different from the blue limestone 

noidal ; and its mural faces in Delaware County present an ap- 
parently massive structure, with crumbling surfaces, the pieces 
falling out being an inch or two in diameter. Its thickness 5 
about twenty-eight feet. 

No. 6 has a thickness of about thirty feet. Its upper por 
tion is thin-bedded, and fit es for quicklime. Its lower por 

some places a prized building stone. It is of uniform gr 
and composition, being non-fossiliferous, and is susceptible 
of being cut or sawn into blocks of any desired dimensions 
It often passes for a sandstone, and has a light cream color 
when weathered. : 

o. 7 is perhaps ten feet thick; but only six inches have 
been seen in Paulding County. It is sometimes conglomertii®. 

Several large boulders derived from it were seen in the bed 0 
the Maumee, near Emerald. 

No. 8 is from six to ten feet in thickness. The quarry a 
Charloe is in No. 8. 

No. 9 is in wavy, or at least in distorted, bedding, a common 
feature of that phase of the Water-lime. 
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Art. XXXVIIL—On the Lignites and Plant-Beds of Western 
America; by J. S. NEWBERRY. 

In the Geological Report of Prof. F. V. Hayden for 1872, Mr. 
Leo Lesquereux gives a comprehensive review of the fossil flora 
found associated with beds of lignite, in various localities 
through the western portion of our continent. The views 
advanced in this paper are so inconsistent with the facts ob- 
served by myself, that I venture to call in question the accu- 
racy of some of them. By Mr. Lesquereux, much the greater 
art of the fossil plants found at the west are referred to the 
ocene, whereas, to my certain knowledge, a considerable por- 

Hayden, and I wiil now only allude to some of the facts which 
are incompatible with Mr. Lesquereux’s views. 

The earliest and best known of the plant-beds of the far west 
are those of the region of the plains, in Nebraska, Kansas an 

correct. 
From this horizon, we have obtained a large number of fossil 
plants, and this, the first angiospermous flora known, has 

the Tertiary. Following him, Mr. Lesquereux has reported all 
ee New Mexican Fonts and plant-beds to pte mere sl 

Ty age. Having spent nearly two years in this region, con- 
Stantly occupied in the study of its faci oe I feel authorized 

2g State that all the lignite beds yet known in New Mexico are 
unmistakably of Cretaceous age. Fossil plants are found at 
Several different horizons in the Cretaceous, but none whatever 
'n the Tertiary. In fact, the only Tertiary strata known in 

* This Journal, vol. xxviii, p. 85; xxix, pp. 208, 434. 



400 J. S. Newberry on the Lignites and 

New Mexico are the chalky fresh-water marls deposited in 
basins of the present topography, and without fossil plants. 

The lignites of Colorado, which are so largely developed in 
the Raton Mountains, at Trinidad, Golden, Marshall’s, etc., have 
been studied by Mr. Lesquereux in place, and by him they, 
with their associated plant-beds, are regarded as constituting 
typical examples of our American Eocene deposits. As I have 
not visited that portion of Colorado where this great lignite 

formation is exposed, I will not venture to deny the truth of 
the conclusions arrived at b r. Lesquereux. I may say, 

The age of the lignites of Wyoming and Utah—of Carbon 
Station, Rock Springs, Coalville, Hallville, Evanston, Bear 

iver, &c.,—has been discussed at length by Messrs. King, 
Emmons, Meek and Cope. While it is admitted by all that 
there are wide-spread Tertiary deposits in Wyoming and Utah, 
and some of them contain lignite and fossil plants, it is claimed 
and me Lectern! proved, by the gentlemen whose names are 
cited above, that the lignites of the localities named are 
Cretaceous.* 

In regard to the Bitter Creek lignites, Mr. Meek shows that 
the evidence, if not conflicting, is at least indecisive of their age. 

he strata of Wyoming, which contain the newly discovered 
and wonderful vertebrate fauna described by Profs. Leidy, 
Marsh and Cope, are thought by these gentlemen to be clearly 
Eocene. But, though so rich in animal remains, they contain 

few plants, and these throw little light on the discussion. 4h¢ 
Green River plant-beds are placed by Mr. Lesquereux in the 
Miocene; but a small group of plants which I have from these 
beds includes palms (Manicaria) and other plants not found 

elsewhere in the Miocene of America. Mr. Lesquereux is dis- 

posed to regard palms as diagnostic of Eocene, but they are 
common enough in the Miocene of Europe, and they should 
have grown in Wyoming when the luxuriant Miocene flora 
covered Alaska suid Greenland. 
ow very ¥ of the question is gi . F. B. Meek in enn igre 

- 
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From the great lignite basin of the Upper Missouri, a large 
number of fossil plants have been brought to me by Prof. Hay- 
den, the Sully expedition and others. Many of these have 
been already described, and the flora which they represent I 

ve pronounced Miocene.* In the review to which I have 
alluded, Mr. Lesquereux refers all the plants from the Upper 
Missouri lignite-beds to the Lower Eocene. is conclusion I 
am unable to accept, from the fact that the general facies of 
the Missouri lignite-flora is altogether unlike that of the Euro- 
pean Kocene, and it is identified with the Miocene flora of 
Arctic America, Iceland, the Hebrides and Central Europe, 
by most of its genera and by a considerable number of well- 
marked identical species. It also contains some species which 
are living at the present day. Among these latter ma 
mentioned our deciduous cypress (Zaxodium distichum) and the 
Sensitive fern (Onoclea sensibilis). This fern also occurs in 
Greenland, and is that described by Edward Forbes, from the 
Paat:beds of the Island of Mull, under the name of /%licites 
debridicus, Among the plants common to the Upper Missouri 

lignite-beds and other well known Miocene deposits, are Corylus 
Me Quarrii Forbes, Glyptostrobus Huropeus Ung., Sequoia Nor- 
denskioldi Heer, Carya Antiquorum Newb., (=/uglans nigella 

Lesq that they are Cretaceous is overwhelming. Some of the species 
found in the ey were at first supposed by Prof. Heer and 

* “Our Later Extinct Floras”—Annals Lye. Nat. Hist., N. Y., vol. ix, 1868. 
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The same may be said of those of Alaska and McKenzie's 
River ; at least, in all these, as well as in those of the pee 
Missouri, we find species which recur in Greenland, Iceland 
and =e ati Europe, in what has been universally called 

fl 

Cretaceous of Europe. Yet we find, with our C retaceous plants, 
great numbers of well marked Cretaceous animal fossils, and 

vertebrates? So far as regards the central and western portions 
of the continent, I should say we had not. In the plant-beds 

one, so far as I know, which deserves to be call ene. The 
lignites and plant-beds of New Mexico which I have called 
retaceous, but which are by Mr. Lesquereu to 

the typical forms of Cretaceous animal life are abundant 
represented, Whether the great lignite deposits of Colorade 
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genera to which they are supposed to belong afford only nega- 
hve evidence of the strata that contain them.* 

It is by no means insisted that we must find in America the 
plants of the European Kocene, before we can be said to have 
an Eocene flora, since, during the Hocene period, the physical 
geography of Europe was such as to give it a very different 
flora from any that ever grew on the North American continent. 
During the deposition of the Eocene strata, the great mountain 

trier which extends from the Bay of Biscay to the China 
sea—formed by the Pyrenees, Alps, Carpathians, Caucasus 
and Himalayas—existed, if at all, only in embryo. The Medi- 
terranean communicated with the Indian Ocean, the south 
shore of Europe was washed by a tropical sea, and the land 
was covered with a sub-tropical, Indo-Australian flora. en, 
however, the great mountain barrier, to which I have referred, 

Was raised, these Austral influences were cut off, the climate of 
‘urope was rendered temperate, and the surface was gradually 

Covered with a temperate flora which, because it included a 
large number of American plants, Liriodendron, Liquidambar, 

Magnolia, &e., we may call the American flora. This was the 
flora of the Miocene, of which we have illustration in the 
fossil plants of Fort Union in Dacotah, Greenland, Iceland, 
eningen, &. This flora seems to have urope up 

to the advent of the ice period. By the advancing cold, it was 
driven to the shores of the Mediterranean, and there extermi- 

It is an important in this connection, that Lesquereux identifies a num- 
ber of the epecies of plants of the Lignite beds with Miocene species of Europe. 

See the last volume of this Journal, page 448.—Ens. 



404. J. 8S Newberry on the Lignites and Plant-Beds, etc. 

ous flora. While it is altogether new, its varied character and 
modern aspect simply gives us a new revelation in regard to 
the vegetation of the Cretaceous world; for, while the fauna of 
that world contains Ammonites, Baculites, Inoceramus, &e., We 
are forced to call it Cretaceous. It is not impossible that the 
physical conditions of our continent may have remained so 
constant that the Cretaceous age faded gradually into the Ter- 
tiary. It is not impossible, therefore, that we may find some 

Cretaceous forms of life interlocking with those of the Tertiary 

times largely made up of the remains of all the typical Cretace- 
ous forms of life. Possibly in Colorado, beyond the reach of the 

in saying that such will probably prove to be the case; 0; # 
least, that no evidence has been yet found which disproves 1t- 

right-minded man. It is important, however, for the true Pa 
gress of science, that no conelusion should be accepted unt 
it 1s sustained by ample proof. 
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Art. XXXIX.— Brief Contributions to Zovlogy from the 
Museum of Yale College. No. XXVIIL Results of recent 
Dredging Expeditions on the Ooast of New England. No. 6; 
by A. E. VERRILL. 

[Continued from vol. vii, page 138.] 

) fathoms, At this place many of the most interesting addi- 
ions to the American fauna were obtained. mong these 
Were several living specimens of Anachis Haliweti (Jeffreys, as 
Columbella), Archaster Parelii, Antedon Sarsii, ma ne 

Ponges, etc. Their dredgings may be conveniently grouped 
as follows: 

1. Muddy Bottoms. 
4.—A series from the muddy bottoms off the coast of Maine, 

from south of Manheigan Island to nearly south of Mt. Desert, 
open Jeffrey's Bank and its vicinity, and extending 60 

hortheast from the extremity of Cape Cod, in 117 and 142 
fathoms, soft mud. (See numbers 36 and 387.) : 
4—Two dredgings made in the central of Massachu 

setts Bay, on muddy bottoms, in 50 and 46 fathoms. 
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2. Hard Bottoms. 

a.—A large collection from 52 to 90 fathoms, near Cashe’s 
Ledge, situated about 90 miles south from the mouth of the 
Penobscot River. (Number 21.) 

6.—Several lots from Jeffrey’s Ledge, 6 to 14 miles northeast 
from Cape Ann, in 24-83 fathoms. (Numbers 27-29. 
e.—A large collection from Stellwagen’s Bank, situated in 

Massachusetts Bay, north of Cape Cod, in 22 to 44 fathoms. 
(Numbers 32-35.) 

3. Inshore, mixed bottoms. 

a.—A small collection made, in 6 fathoms, inside of Baker's 
Island, Salem Harbor. ber 26. 

b.—Another from 29 fathoms, off Marblehead. (Number 25.) 

Fauna of the Muddy Bottoms. 

The collections dredged from the muddy bottoms examined 
eae | these cruises show a fauna essentially identical with 
that described in the previous papers of this series as obtained 
in 1872 by Messrs. Packard and Cooke, from muddy bottoms 
in 85 to 150 fathoms, near St. George’s Bank, and lkewise n 
the Gulf of Maine; and also with those dredged during the 
past season by our own party, off Casco Bay, from similar 
depths. The same fauna was also met with by our parties 10 
the deeper parts of the Bay of Fundy, in 1868, 1870 and 1872; 
and also in the Gulf of St Lawrence by Mr. Whiteaves. 
Nevertheless, each different region explored presents some 

uliarities, or at least affords species that have not yet been 
ound in the other localities. Thus, during the past season 

* We have observed not only that the different thermometers will often not 
agree within several degrees when used together, but the same i : sec 
aot show the same amount of variation at different times, even under identi 
circumstances, when compared with a standard instrument. 
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before, pes others that were previously rare have been found in 
un Ruse 
feet the most interesting Crustacea dredged on the muddy 

aA by Dr. Packard, at localities 86 and 87, are two apees 

redged a gate during the past season in the 
Lawrence ce, Epimeria aetiee and Stegocephalus ampulla are 

occurs only j 
of Eur Ag 

Among the Annelids of special interest are 
N yehia ec iee Malmgren, dredg 

Dr. G. 0 0. Sats } has kindly compared a hake this saci sent nabs Mr. 
Sait with European specime = and states that they agree perfect 

Grymea spiralis Verrill, sp fig. 1, and plate v, fig 4.) 
Body long ad G slender, preally Pane mposed of over 150) segments, of which 

about 120 bear fascicles of slender sete. Branchie long filiform, tw: wo OF 
the diamete ter of body, arising in luste side, d 

— n mn the first six 
the following ones. General color dark red. Tube (fig. 1) composed of firmly 
ey mud and sand, coiled in a double spiral, the two halves revolving im 

Posite directions. 

pega esd. een SE, mud; off Grand Menan I., 60 fathoms; Jeffrey’s 
Bank, 80 fath 
t Verrill, sp. nov. (plate v1, 

Body long ng ite narrow, the an anterior part of the b the back only 
rong a by seal rt edacth, translucent > ps omer elongated, foe 

7 eyes gh conspieto s. Sete of 

acute, 

cc a is 30 tee Jeffrey's Bank, 80 fathoms. 
ouR. Sci.—Tuirp Series, Vou. VII, No. 40.—Arriz, 1874. 

19 
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wo new species, both from 80 fathoms (loc. 16), and also from 
Gao Bay. The Nothria opalina V. (plate Iv, fig. 1) was rh 
abundant on nearly all the soft muddy bottoms, from 50 t 
142 fathoms; Ninoé nigripes V. (plate Iv ; ie. 8), Lumbriconereis 
fragilis (plate Iv, fig. 2), Pista cristata ‘(plate v, fig. 3), a 
Cheetoderma mitidulum, were frequently met with. 

aa 

No. Locality. Latitude.| Long. Nature of aé biyntabt 
bottom. oe Sur- 

as | Air. face. | Bottom. 

1 elope 8 Igdend,. ood 3 , , \Softgray mud,| 52 |58°F.| 55°/42 & 44 
2 S.W. from Manheigan I 43 39 {69 22/Soft mud,_._| -- [58 55 |42°5 

3 H : 8. m Manheigan I.,/43 38 (69 17|Mudandsand,| 64 (56 54 |43 & 44 
4 |13 m. 8.E. by S. from Man-) Br’n mud 

heigan Island (143 37 |69 05 sand,.§| 60 |60 55 |43°5 & 45° 
5 |17m.S.E.from ManheiganI./43 37 (68 59/Brown mud,-| 72 60 43 & 44 
6 |15m.8.E.from ManheiganI./43 38 (69 01! “ fe eBa ios javad 
7 |15m.8.E. from ManheiganI.|43 38 (69 01; “ ae fe ee =< 
8 |18 m. S.E. by 8S. from Mati- 

nicus Rock 43 36 (68 32!'Mud& gravel, 94 |56 55 

9 |23 m. S.E. from Matinicus Sticky br’n 
§|43 36 |68 24 . { 107 |56 | 57 |39°5&39°5 

10 |22 m. 8.E. by S. from Mati- 
nicus Rock, 3 68 27\Soft br. mud,_|104 [56 | 57 |40 &41 

12 |Jeffrey’s Bank, 13 20 |68 33\|Brown mud,.| 60 [56 54 |42 
13 ¥ se o 22. 188 30). # * 11054 (58 54 |40 
14 “ ub 12 254 68 40; + “ | 80 162 60 |43 

15 “ “ i393 leg 44} “ | 724 160 58 42°5 &AT 

i 8 ¥ 319 |68 49) “ “ 179 162 | 58 |40°5 
17 |S.W. from Jeffrey’s Bank,.|43 15 5/68 54/Brown mudi100 [59 57 |52 

with gravel, 
18 |S.W. from Jeffrey’s Bank,_/43 15 5/69 06/Brown mud,.|106 [58 | 56 |40 
20 |15 m. S8.E. from Boon Island 

Li 43 70 10|Mud, ....... 95 |58 | 58 |37°5 & 405 
21 |Cashe’s Ledge,_.........- 42 49 |68 50 aati 52-90/52 57 (43 
22 [56 m. E. of Ca -.--|42 52 |69 23/Blue mud,_..| 90 [52 56 40 &43 
23 |47 m. E. of Cape Ann,..../42 52 |69 35|/Mud, _______ 118 (54 | 57 |39 
24 "s Ber hu 42 56 |70 09 ud,...|114 |59 57 
24a rw. Le. Oe a es 114 [58 58 |36°5 & 40 
25 34 m. S.E. from Half-way 

Rock ticeg 2 a ee ee fe 54 |43°5 
26 |Salem Harbor, ........._- ae ane ern eg -- 
27 | Jeffrey's Ledge, 6 miles east 

of Thatcher's Island Light,) _... | .._ |Gravel & st’s,| 24 [57 58 \46 
28 $m. K. by N. of Thatcher’s 

Seer eee ee a “ «1 96 167 58 |48 
29 teat N.E. by E. $ E. from 

rs Island Light,| _... |_..| “  «|33 |ro | 54 [46 &49 
30 |M: ie. 26 |70 35/Soft mud,_..| 50 |60 | 68 [42 #45 
31 woo ee 19 |7@ 29\Mud, _...__- Be |62 | 60 415 &44 
32 |stellwagen's Bank,.”~~_-~- 19 |70 23|\Hard, rocky,_| 29 [64 | 58 [485 & 502 

AS 20 \7018) “  “~' 192 |ea | - en 
. poe es ; 22 10 - Sand, ie } us ‘ 

BT ie: ee pb i sy : 57 [48 &50 
20 m. E. from Cape Race,__|42 18 9 19 Soft ive ma, 143 [eo | 58 59 43 
Off Massachusetts Bay,....'42 20 es I otek be 
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Among the Mollusks are several very interesting species, 
some of them new to the fauna of our coast; Anachis Haliceti 
(Jeff. sp.) occurred in 114 fathoms (loc. 24), but was found in 
greater numbers on Cashe’s Ledge (loc. 21), where several fine 
specimens were dredged; Siphonodentalium vitreum occurred 
sparingly at several localities in 60 to 107 fathoms ; Lasea rubra 
was only once met with (loc. 36), in 142 fathoms; Crenella 
decussata was less frequent than in our dredgings off Casco 
ay; Daerydium vitreum occurred sparingly several times in 60 

to 142 fathoms (loc. 12, 9, 36), and also in our dredgings off 
Casco Bay, in 95 fathoms. ‘These five shells are all new addi- 
tions made this season to the fauna of the United States, and the 
nachis and Lasea have not been found previously on this side 

of the Atlantic, so far as known to me: the others have recently 
been dredged in the Gulf of St. Lawrence by Mr. Whiteaves. 

mong the Tunicates were several fine specimens of (lan- 
dula fibrosa Stimpson, and also an apparently undescribed 
species of Ascidia* ‘ 

(fig. 2), remarkable rated 
for its so and gS 

m oO S : g \ = 
Inoderms there are SSS 
several interesting 
Holothurians : the : . rare Stereoderma unisemita occurred in 142 fathoms (loc. 36) ; Several large specimens of Molpadia odlitica were obtains = 95 fathoms (loc. 20); and one specimen of Oligotrochus gee 
Sars occurred in 60 and 105 fathoms (loc. 12 and 7 d : last named species had been known before only from the deep 

* Ascidia mollis Verrill, sp. nov. Figure 1. oe 
_ Body large, hemispherical or subglobular, attached obliquely by var ee integument rather thin, soft, and somewhat translucent, with st rture Smooth, but more or‘less wrinkled. Color, pale oli 8 ae ae ; neat one end, large, slightly elevated, seen ht cgemcape abaery relatively orifice placed to one side of the middle o eter of body usually one to two 
inches, 

ocalities Casco "Common in 48 to 107 fathoms, attached to boulders in many | - Bay, off Manheigan L,, at Jeffrey’s Bank, Cashe’s Ledge, etc. 
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__ in 1872, in the mouth of the Bay of Fundy, or near St. Georges 
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waters off the Norwegian coast. It isremarkable forthe beautiful 
and complex wheel-shaped plates scattered in its integument. 

Schizaster fragilis was dredged at various localities, and is a 
common and characteristic species of these muddy bottoms ; 
Archaster arcticus did not occur this season on the muddy bot- 
toms, but several good specimens were obtained in 52 to 90 
fathoms, on hard bottoms, near Cashe’s Ledge (loc. 21), in com- 
pany with A. Parelu, Hippasteria phrygiana, and other interest- 
ing species. Ctenodiscus crispatus was everywhere abundant. 
Several large and fine specimens of a peculiar Ophiuran, new 
to the American coast, were dredged in 142 and 117 fathoms 
(loc. 36 and 87). It agrees well with Amphiura Otter: Ljungman, 
which was dredged in 550 fathoms off the coast of Portugal by 
the Josephine Expedition. The Ophioscolex glacialis, from loc. 
10, and Amphipholis tenuispina, from 105 fathoms (loc. 18), are 
other additions to our fauna. The former was also dredged 
in the Gulf of St. Lawrence last summer by Mr. Whiteaves. 
The Antedon Sarsii is a handsome comatula, new to the Amert- 
can coast. It was obtained at localities 6 and 21. One speci- 
men of acup-coral, apparently identical with Deltocyathus Agas- 

identified. The curious Hyalonema longissimum G. O. Sars was 

ies creeps over the bottom, but does not stand erect, like 
the former. 

List of Species from the Gulf of Maine, inhabiting muddy bot- 
toms, in 60 to 150 fathoms. 

In the following list the species with an asterisk (*) prefixed 
belong more 2 og a to the hard bottoms, but occur more or 
less frequently on the muddy bottoms, adhering to scatte 
stones, or soobg binken shells. Those with a dagger (+) were 
not obtained by Dr. Packard this season, but were mostly dredged 

> 

ank ; or else off Casco Bay during the past season. 
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The figures affixed to the names give, in fathoms, the greatest 
depths at which the species have been dredged on the New 
England Coast. 

ARTICULATA. 

Pycnogonida. 
Nymphon giganteum, 82. | *N. grossipes (?), 65. 

Crustacea. 

Geryon, sp., 142. Asellodes alta, 90. 
{Chionoccetes, sp. iga p 

yas araneus, abs +Conilera polita, 150. 
*H. coarctatus, 150. Anthura brachiata, 1 

vos Sd pubescens, 150. *Paramphithoé vihetiat, 142. 

E. Kroyeri Harpina fusiformis, 110. 

*E. Reskacian: 160. Ste eee wd ig omer 72, 110. 

*Hippolyte spina, 72. Epimeria cornigera, 

*H. Fabricii, 64. “lita Prag 430. 
Pandalus borealis, 68, 114 
ae csr 430. Haploops ‘sp., 105, 114. 
+Sabinea septemcarina: nerf ig Am Sp., 142. 
fein a, 52, Ponte pigs 1 150. 

arge sp., oe 430. *Unciola gabe 
T aclecia ts rc 5. +Dulichia, sp., 
Pseudomma, sp., 105. *Caprella, sp. with spines, 1 142. 

Mysis, sp., 68. *Scalpellum Stroé erty 90, 142, 430. 

Dini quad quadriapinose, 68. *Balanus porcatus, 150 

Annelida. 

Aphrodita aculeata, 72, 9 Ophelia, sp., 107. 
Letmonice filicornis 2, Tet : yee otrypane fimbriata, 114. 

*Eunoa (Erstedi i, 72. Sternaspis fossor. 

*Harmothoé imbricata, 64. aia ror ed cirrata, 150. 

Nychia Amondseni, 106. }Anthostoma acutum V., 64. 
tAntinoé Sarsii, 110. Ohsotonone #6 scien: 106. 

i ilis , 80. + rea concharum, 90 

Pholoé minuta, 68 {falda Sara oe 

N hth ys a Ne ephthys in P. aces, : 

N. cili ata, 11d < = sisloomache lumbricalis, 110. 

Phylodots, ra i 1 20 Ammochares, sp., 142. 

Groenlandica, 90. +Notomastus latericeus, 110. 

Eteone depressa, 110. ‘Arenia, sp. in capillary tubes, 117. 

*Nereis pelagica, 142. *(istenides granulatus, 90. 
Nereis, sp. Ampharete gracilis, 106. 
{Gatton “= 68, 90. fA. Finmarchica, 110. 

‘Leodice vivida, 430. Amphicteis Gunneri, 110 
Not opalina, 150. Amage auricul 

N. conchylega, 430. ha sexcirrata, 110 
4, Melinna crista 

Lumbriconereis fragilis, 430 mythella elongata V., 110. 

Go ac 150. Terebellides Stro 

Rhynchobolus albus, 110. Pista oriinte, 1 
oa enia crassa, 110. 

tbregma inflatum, 150. *Thelepus cincinnatus, 142 

*Travisia, sp., 95, 106. *Amphi 
Brada, sp., 90. ‘A. Johnstoni, 64. 
Tecturella flaccida, 90 A. Groenlandica, 68. 
Trophonia aspera, 150. lycirrus, sp., 110. 

ea 
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‘Pota oculifera, 90. 
Sabla zonal, 107. 
Chon = 
ichans, « sp., 1 
Myxicola etic, 72. 

*Protula media, 90. 
*Vermilia serrula, 106. 
*Spirorbis non, 
tIchthyobdella, (on ‘Raia levis) 68. 

Gephyrea. 
ee mah He (), 64, 90. Priapulus, sp., 

Cheetoderm 2 atid, 110. 
P cttetta ¥ PPidiameine, sp., 

Turbellaria. 
Nemertes affinis, +Macronemertes gigantea V., 68. 
Meckelia lurida v. tho: {Ophionmasartas agilis V., 90. 

MOLLUSCA, 

Cephalopoda. 
+Octopus Bairdii V., 106, 

Gastropoda, 
Sap eine “prises V.,.136, Scalaria a 85. 

Bela dec sss exara' 
B. cuueliae aa. gp. scien sera, 430. 
B. a 107. OM. cinere 
B. turricula, 1 *Caliostoma occidental 82. 
Admete viridula 150 seve ca 430. 
Neptunea curta, 
N. decemcostata, 107 seh punctostrat 150. 
Neptunella gma, 430. Cylichna alba, 1 
Bucecinum undatum, 52 Utriculus periods 114 
*Anachis Halizeti, 114 Philine quadrata, 110 
+Ringicula nitida V., 110, 150 P. lineolata, 64 
Natica clausa, 430. *Doris planulata 
L natia Groenlandica, 430. *Trachydermon albus, 150 

la ta, 
*Torellia vestita, 90, 150 nleia mendicaria, 80 
*Trichotropis borealis, 80 jum occidentale, 150 
*Velutina zonata, 150 Entalis — 150. 
*V. levigata, 110 +E. agilis 
Aporrhais occidentalis, 150 Sicmsnodeutalnh vitreum, 107. 
Turri erosa, 

a 
*Zirphea crispata, 80. locardia borealis, 107 
[ya arenaria ‘Goame) G vangliz, 9 
: arcti Nucula tenuis, 142 
pellucida, ha proxima, 6 

ica, 1 
anopsea Norv eres ne 118. 
race myopsis, 150. 
- truncata. 
eriploma papyracea, 109, 
facoma brane a 142, 

rina 

potilla, 1 
Arca om reseuendaiel, 150. 
ie nie i od ag 107. 

90. 
geese ata 105. 
renella = omen 110. 

saris fan ha bev 107, 142. 

*e oo ve CORE * % aa 
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Tunicata. 

*Ascidia mollis V., 107. *G. areni 150. ; 

go a companat 110. *Cynthia echinata, 64, 80 
Pe nella, 6 *(. carnea, 64, 80. 

Molgula penn, 
*M. retortifo 68. 
Eugyra pi jinlari aris, 108, 114. 
Glandula fibrosa, 95, 106. 

Brachiopoda. 
*Terebratulina septentrionalis, 150. 

Polyzoa. 
*Crisia eburnea, 117. 
*Hornera lichenoides, 
*+Discopore 

150. 
a verrucaria, 150. 

onea pruin 
*Discofacigera iucernaia, 110. 
ae shade 

nipora siloce, 64, 

Peachii (?), 150. 
Bugula, soft rei % 430. 
*B, fastigiata, 1 

Gomellaria loricata, 142. #0. 4r. 

*Cell ata, 150. Ss Aicpouidioen, sp., 64. 
50 ace 

RADIATA. 

Echinodermata. 

*tLophothuria Fabricii, 110. *Hippasteria phrygiana, 60, 90. 

*Psolus Hh gare s, 72. 
*4+Archaster arcticus, 90, 150. 

*Pen ssimilis, 95, 430. nodiscus crispatus, 114. 

Biren ae V., 110, 150. Ophioglypha Sarsii, 430. 
reoderma unisemita, 142. O. robusta, 118. 

Thyonidium produ 80. O, affinis, 105, 118, 150. 

Molpadia odlitica, 9 Amphiura a Otteri, 117, 14a: 

Oligotrochus vitreus, 105 *Amphipholis elegans, 10 

r ilis, muispina, 105 

*Echinarachnius parm *Qphiopholis aculeata, ve 

*Strongylocentrotus Drébachiensa480 
Ophiacantha avone Sg . 

*Leptasterias co mp Ophioscolex glacialis, 104. 
*L. tenera, 65, phyton Agassizii, 

{Solaster furcifer, 15 geet n Sarsii, 82. 

*Cribrella pice ine 90. 

Acalephe. 

Cal mpan) : anularia ae 430. Fegan aggre 

yee d . Sars, 430. 

C. plicatil is ts (ars ap), 27. is +*Halecium robustum No rte 

ia cupressina, 150. Eudendrium ramo ha 

*Sertularella polyzonias, — var., 142.) *Tubularia en 

+8. geniculata Hincks, 4 orymorpha pendula, 95 

Anthozoa. es 

virgularia Lyungmanii, 150. sipun sl 

sonra a: acueat, 11, eat 5 adamnrcored ti V., 7. la 

— icanus, 430 us, 2 
rticina nod 430. }*Epizoanthus American +0. pes osa (Fab. ag gassizii, 1 42. 

- , 430. 
‘Bolocera Tuediz, 150. 
Edwardsia farinacea V., 95. 

Deltocyathus A: Po 

{Ulocyath : us arcticus, 

Spongie. 
lia ventilabrum, 68. 

Hyalonerna eat AM 95. ciao oak sp., ete. 
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EXPLANATION OF PLATES. 

Plate 1v.—Figure 1, Nothria opalina V.; head and anterior part of body. 
Figure 2, Lwmbriconereis fragilis; head and anterior part of body. : 
Figure 3, Ninoé nigripes V.; one of the appendages from the middle 

part o: y. 
Figure 4, Nephthys ciliata; one of the appendages. 
Figure 5, Phyllodoce catenula V.; head, anterior part of body, and 

proboscis. 
igure 6, Stephanosyllis picta V.; head, anterior part of body, and 

All the figures were drawn from nature by Mr. J. H. Emerton, except fig. 4, 
plate Iv, which was copied from Ehlers; all are much enlarged. 

SCIENTIFIC INTELLIGENCE. 

J. CHEMISTRY AND PHYSICS. 

ence proved that changes took place in the relative intensity of 

Now it is well-known that, as the 

experiments in a table in which the day (and time of day), the 
sun’s height, the time of exposure and the state of the barometer 

and psychrometer, are given. On the 7th of October, at 2 P. M- 

the photographic activity of the spectrum extended from a point 
midway between © and D to considerably beyond H. On the 
17th, at 2.30, it reached from a point short of D to a point nearly 

Jt. On the 18th, from a point midway between C and D, to a 
point considerably short of H. On the 29th, from beyond B to a 
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violet than a second observation at 2h. 34m. P. M., with the sun 

11° 14’ high; though the former of these two spectra extended 
nearly as far into the violet as the spectrum of the 7th of October 

olors 
apparatus.— Ber. Berl. Chem. Ges., vii, 88, Feb., 1874. 4. F. B. 

2. On Platewws Glycerie liquid, and some new Film experiments 

20° (17°1 B.); and heated to the temperature of boiling water to 

Stroy the germs and spores it may contain. to 10 
diluted g1 cerin, 25 ¢.c. of the alcoholic soap solution 18 secant and 

water. It is filtered through a plug of cotton 
nel. With the clear liquid thus made, a bu b 

diameter is used, which is mounted vertically on a stan : a 
be covered with a bell-glass, A portion of the liquid being pour 

d on removal 

* A liquid easier to prepare, but not giving as thin films, is made as follows: 

ran dry Marseilles Pats is dissolved in 100 grams warm water; this is ve wel 

to every 100 c.c, of the solution, 40 grams white sugar is added. 

made with this liquid will last several hours. 
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on an achromatic lens in the principal focus of which is a plane 
mirror reflecting the image on to the same screen. The colors are 

the image appears curiously furrowed with inclined black bands. 

By simply turning a prism so as to illuminate the film with light 

d yap 
spectrum of the reflected beam is obtained, showing inclined dark 

bands across its breadth.—J. de Physique, ii, 409, Dec., 1873. 
G. F. i 

‘ , N,O,.—BuRTHELoT 

has recently published an improved process for obtaining readily 

are obtained, which are perfectl e. From 150 grams of nitric 
acid, nearly 80 grams of the ceestala were yaak This sub- 
stance is non-explosive, either as a solid or in vapor. It decom 
poses, however, very easily, and this at the ordinary temperature, 
as Deville has observed, into nitrogen tetroxide and oye It 
should not be preserved in hermetically sealed vessels. It keeps 
well in good glass stoppered bottles placed under a bell-glass with 
sulphuric acid. In the air the crystals evaporate slowly, ¢¥ olvin 
abundant vapors, but not liquefying. Hence they can weigh 
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without difficulty. Light accelerates its decomposition; as does 
also heat, though even at 43° it is not very rapid. This change 
into nitrogen tetroxide and oxide is endothermic, and is not re- 
versible-— Bull. Soc. Ch., I, xx, 53, Jan., 1874. G F. B 

- On Ammonium nitrite.—This salt is rarely seen in the dry 
form, and hence has been but little studied. Brrraenot, having 
occasion to prepare it for his thermochemical researches, gives the 

that when agitated they evolve gas like champagne. Ammonium 
nitrite may be formed synthetically by mixing together nitrogen 

oxide, ammonia and oxygen. ‘The solid nitrite condenses on 

Tl, xx, 55, Jan., 1874. G. F. B. 
5. Mechanical Equivalent of Heat.—H. Serrano Y. Fatt- 

GATt has for the first time determined the relation which subsists 
between the work expended to turn the disk of a Ramsden elec- 
trical machine and the electro-static decompositions 
The following are, in brief, the processes employed, and the re- 

ined 

lated work, Ist, the work equivalen 
the Weights at the end of their fall, and 2nd, the 
by the friction of the strings against the han 
pulleys 

work consumed 

dle and in the 

a On the other hand, he estimated as exactly as possible the 7 

eveloped by the cushions; first, by employing a good mercu 
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thermometer, and then by means of a thermo-electric _ com- 
pared with the aeons indications, and measuring appro 
mately the specific heat of the cushions and the disk, tekine into 
consideration the losses in the air. The quantity thus obtained 
was likewise deducted from the calculated w 

while the other was in communication with the earth. 
tubes were immersed in a large reservoir containing acidulated 
water, and united by means of a long string wetted, to serve as a 

No Ex ries. Wor! Equiv. 

12 17 0°578 272°84 471°99 

7 42 1°428 649°74 455.00 

9 5 0°170 79°5 467°64 

The mean of these results gives for the mechanical equivalent of 
pond the number 464°87.— Bib. Univ., 252, 1873, Phil. Mag., ae 
xlvi E. C. 

hen one coil only was used, the magnetism at a distance 7 

was expressed by the quantity oo) in which A= 11°95 anda= 

1-161 in this particular case. ie other words, the distances being 

taken in an arithmetical progression, the magnetism w would dimin- 

ish geometrically. If the length of the bar was not indefinitely 
great, the effect produced was the same as if the curve representing 
the distribution of the magnetism was uct and the ordinates 
thus obtained added to those of the first ¢ 

If now both coils were onpleret an Peas currents sent in the 
same direction, the reflected portion of one neutralized that of the 

si wi 

theory of magnetism. All these Sate ons are sustained by 
stom of observations which show a Faiattghle eames with 

ie LV 

Sik ‘orsion Me Gionak Gorz presented to the Ro oye, 
lety, at a recent meeting, a communication on the twisting ° 
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iron rods whilst under the influence of electric currents. This 
effect is by no i i 
ceed, in some cases, a twist of a quarter of a circle, the end of a 
suitable index moving through a space of eighty centimeters. It 
Is always attended by emission of sound. 

wire surrounding the bar or wire, and the 
oe through the iron itself. The cause of them is the com- 

torsion, i. e., in the directio 

unless the latter has been previously magnetized by the eras 

zine m brass or German silver, or with a 
thick rod of zine, or a cord of gutta-percha.— Nature, Jan. 19th. 

pap 

imitated. But on comparing the velocities requi those 
obtained istering the motion of the wings of real birds, 
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increased resistance due to the motion of translation of the bird. 
Air, like all movable bodies, possesses inertia, so that when acted 

. wing is continually acting on a new portion of the air, which, on 

cle, and a rapid motion is imparted to it, the strokes of the wing 

take place very slowly, sometimes only once a second in the cas¢ 

of & pigeon, instead of eight times a second, which is their normal 

tees ae Comptes Rendus, 121. agape 

2. ; Vermiculites : their Crystallographic and Ch mical rela- 

tions to the Micas, together with a discussion of the cause of the 
; b si 

ence (vii, 55, 1824), T. H. Webb described a mineral from Mill 
orcester, Mass., which has since been a mineralog!< 

* Abstract of a paper published in the Proceedings of the American Academy 
of Arts and Sciences, vol. ix, page 35; prepared Se tls Journal by the author. 
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folie. Exfoliation commences at 500° to 600° Fahr., and takes 
place with so much force as often to break the test-tube in which 

the mineral is 1-2, the specific gravity 2°756, the luster talcose, and 
the color grayish, somewhat brownish. It was analyzed - 
ey, who “separated with great care from the base the scaly min- 
eral, which is the true vermiculite,’ and his results were as 
follows :— 

Oxygen Ratio. 
ie i True. App. 

Silica... __. 35°74 19°06 19°06 11 35°74 19°06 19°06 2 
mining .... 16°42 “765° 6b 4 1642 76 

Oxygen Ratio. 
i. App. 

2°23 
--.. 27°44 10°98 18°21 7 27°44 10°98 1098 1 

_ eRe 10°30 916 916 5 1030 916 916 1 
2 101°03 

The results of analysis in column 1, and the portions of the 
description of the mineral in quotation-marks, above, have been 

taken from “ Dana’s System of Mineralogy,” fifth edition, page 
493; and the atomic ratio which is there deduced is, 

Iv VI It It 

Si:R: A: Hell: 4: 7: 5. 

of the iron belongs with the sesquioxide radicals, the analysis 
would appear as in column 2, and the atomic ratio is then seen to 

eg: T: 7 : 1, which is undoubtedly the correct result. 
In the year 1851, Mr. W. W. Jefferis, of West Chester, Pa., 

new species (this Jour., LU, xli, 248, 1866), and named Jefferisite. 

Several years later, Mr. John Hall, now of Philadelphia, sent to 
me tor examination some rough six-sided prisms of a micaceous 
mineral, which he had discovered at East Néingham, in Chester 
County, Pa. This mineral also exfoliates when heated. It is a 
new species, and I have named it, after the discoverer, Hallite. 

4 year since I received from Colonel C. W. Jenks, in connection 
With other minerals from his corundum mine on the Culsagee river, 
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in Macon County, N. C., a specimen of still another micaceous 
mineral having the same remarkable pyrognostic properties. It 
proved to be the best defined of any of this class of esis 
which I had examined, oo I shall designate it as Culsageei 

Besides vi above, there have been found several other aii 
minerals wh e pyrognostic and ag Sarg aphic characters indi- 
cate that they shenee to the same family, but which have not yet 

show that the effect is due to the same cause,—namely, to the es- 

caping of what we call water of spucalliensiea: I also expect to 

show that the several minerals referred to above are members of a 

family of hydrous silicates closely allied and aie to the well- 
known family of anhydrous silicates called the micas, and that 
their molecules differ from those of the ae vee micas chiefly i in 

miculites,’ using the original n “mica” is now anil 

to desig nate a class; and I shall eo the three species (or varle- 

ties ?) of, his sions Jefferisite, puenge eite and Hallite ; which 

Teper , of “West Chester.—The crystals of st fein cleave 
like mica, pan g thin but unelastic folia. The aie Pye 
are marked enanrilacly by lines, crossing at Oe of ‘ and 
120°. In some cases there is a ten. as in a a of “ne 

mb. 

optical axes, as in the Meee: number of mi cas, L. 
is parallel to one of these lines, as indicated in 22 

2 

double refraction is epee ly negative, but the 
angle between the ants axes varies in the it 
most remarkable ner. I have measure 

— intermediate condition ns. Owing to to the dad yellow color, aa 
plates b ecome Neat lo at a very es aaeted thickness, and for this 
reason it is im O measure t he angle with great precision. 



Chemistry and Phystes. 423 

from the blending of the two hyperbulas, pa to the thinness of 
the plate. The er of the axes is but tens and only per- 
— in the thicker lamin It is pbvioks, there- 

e ee are gonerly, if not invariably, twinned, and the 
twinning is the cause of this most remarkable variation in the 
optical angle, a will explained at len connection — 
ur description of Spent On this last salaidal the same 

Biotite micas, we give below: Ist. The results of the aa of 
Jefferisite by Prof. Brush. 2d. The same results, calculated for 
e anhydrous mineral. 3d. The = of an analysis of a Biotite 

mica, from Pargas, Finland, by Svanberg. In each case I have 
added the amounts of oxygen in the patos oxides, to show the 
atomic ratio 

Si Al #e Fe Mg “a H 
(1) 37°10 17:57 10°54 1°26 19°65 0°56 0°43 13°76=100°87 

19°78 S18. $16 “206 TRG AG. ae ee 
— $$$ 

19°78 11°35 8°37 13°23 
5: 3° 2: 3° 
Si Al #e Fe © Mg oe 

(2) 42°94 90:33 12°20 1:46 22°75 ‘66 ‘50==100°84 
22-90 9°47 3°66 32 910 19 ° 

‘a etnoaeninien seasons 

22°90 13°13 9°69 
5 3° 2° 

Si Al fo Mn Mg Co kK 2H 

(3) 42:58 21-68 10°39 -75 10°27 1°04 8°45 3°35 %51= 99°01 
22°71 10-10 3:12 ‘17 4°11 ‘30 1°48 2°98 
eS : iat 

22°71 13°22 8°99 
5* 3° 2° 

The general symbol of Jefferisite deduced from (1) would be,— 

a R, cd Si, . 6H, 0. 

ence is to be found in the fact that the mica contains cabin 
and basic hydrogen, in oan’ of more than one-half of the magne- 

ie he =e the Biotites resent a very wide Boric k Pg Sen 

rati n the amounts of the protoxide and ae e 
ate Sot —Tua Ss, Vou. VII, No. 40.—ApPri, 187: 
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cals which the various varieties contain. The limits usually as- 
signed to this variation correspond to the ratios— 

It VI It VI 

Rom: Si=1:2:3,andR:R:Sisi:1 
the Pargas mica with the ratio 2:3:5 falls between these 

limits ; but the Culsagee variety of vermiculite sores org o the 
more common class of Biotites, which have the ratio ‘2 

But this Sseeecsceeapeh in chemical constitution only a ypears when 
we compare the Biotite mica with the anhydrous Jefferisite; while 
it is the crystallized hydrous Jefferisite which so closely resembles 

and t 

following evidence :— 
As the above analysis shows, the water is united in defi- 

nite and atomic proportions amounting to six molecules to every 
five molecules of silicon in the molecules of the mineral, that is, 
sufficient to convert all the Moon into a hydrate, assuming that 
the five silicon atoms in this oe are joined to each other by 
the smallest possible number of bonds. 

Secondly. While both the rb ctaliberigits and the chemical 
relations of Jefferisite to the other vermiculites, and to the mag- 
nesian micas, eee that the mineral is an melee the 

ic 
Thirdly. Tt was observed by P Prof. ‘Brilt and his observations 

have been fully confirmed by ourselves—that ie water is given 
off at a comparatively low temperature,—about 300° ©. ; and, as 
every mineralogist knows, this dehydration is sttaded with that 
remarkable exfoliation which is characteristic of the vermiculites, 
and indicates a complete disintegration of the molecular structure. 

is exfoliation is wholly different from the phenomena which the 
so-call ydrous micas present under like conditions. these 
last—which, as we suppose, contain hydrogen as a part 0 of the 
basic radical of their molecules—a very high t temperature is Te 
quired to expel the water, and the loss is ee by no such 
marked change of volume and disintegratio 

The conclusion that we draw from these fini: is, that the com- 
bined water is in the same condition in J efferisit ite as in the zeolites, 

know J 
here attempt to discuss what are the relations of the water thus 
combined to ) the = — of the mineral. This ques 

present. t is to. Hee the phenomena presented by the ea 
eo : th e f) 

prominent the two points: Ist. That the ¢ tallographi 
ture of Jefferisi ies identical with that of the magnesian 
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2d. That the chemical constitution of the anhydrous mineral is 
closely allied to that of Biotite. 

Culsageeite or the Vermiculite of the Jenks Mine, North Carolina. 
—the vermiculite at this locality occurs in close contact with 

readily hexagonal or triangular plates, produced by the truncation . 
of the 60° angle of the rhombic plate, on a line parallel to the 
Shorter diagonal of the fundamental rhomb. The plates most 

c=] 

: e 
shading represent the position of the plane of 
the optical axes. This represents what we may 
call an ideal macle: for I have seldom been 

oO han 

the North Carolina vermic' 

he a ; 

Unequally developed. On many of wonky see = 

: 
ie 

pe: ©: . 

macling is externally marked by the eminent cleavage or jointing 
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ascertain what would be the effect of the interfoliation of lamine 
in which the planes of the two sets of optical axes had the same 
relative position as in the several members of the macle. To that 
end I divided a plate, which represented the largest optical angle 
I had observed, into as thin lamine as possible, and then superim- 

was nearly equal—that a symmetrical ring system was obtained, 
in which the optical angle was about 13°,—the smallest I had 
measured; and, by varying the relative thickness, intermediate 
degrees of optical divergence were produce y now introduc- 

apparent variation of optical le I had observed in the plates 

bolas proportionally indefinite. I therefore next made a re 
ent 

vention of balsam, and in alternating positions, like the members 

rings, such as the ; 
repeating now this experiment with a Muscovite mica having 
wide optical angle about 63°, I obtained a most remarkable and 
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similar to those of.a plate of quartz cut perpendicularly to the 

able mica from Grafton, N. Hs a few trials, succeeded 
mm cleaving off very thin plates of considerable size and nearly 

iform thickness lecting one o e plates, I first divided 

fection. "Thus, then, it a pears that, even with micas of the wides 

Optical angle, we can build up a structure which is optically 
uniaxial,* 

i i ield a dozen or more lami- kness, which are of sufficient size to yie 2 ch a film, by splitting 

n 

the 
P such as the succession of colors on revolving the anal, 

Spirals of Airy, yet the more delicate phases of the phenomena pag 4 gi ns 

~ changes color when revolved on its own plane, the ci 

and co and the violet cross disappears. Moreover, oe regards 
the conditions which determine the phase of the circular polarization, 



428 Scientific Intellugence. 

The theory which I have formed to account for these facts is as 
follows. We may conceive that the molecule of mica is an elli 
soid, whose elliptical section, 

Ip- 

the normal result of their as- ~ 
sociation, as represented in fig. 

may become associated by al- 
ternate single poles to form a nucleus, such as represented in fig. 

. Such a group once formed would be in a condition of great 
stability, resulting from the concurrent action of the several poies ; 

would be a macle of a form the mineral 
kingdom. If six molecules unite in a similar way to form a nue 
stated above can only be affirmed with certainty of plates consisting of lamine 
which very nearly fulfill the conditions we have described. Very small inequalities 
of thickness renders the effect irregular, and made it at first difficult to disco 
the law. r experiments have been a series of approximations; and, althoug: 

i mpete wi 

and if now each of the molecules develops into a crystal, the result 
which is very common i 

: pproac! od ese 
result as to be able to point out with confidence one way, at least, by which the 
effects seen in natural crystals may be produced. We have usually cut the lam- 

ani 

th: 
ir thickness. It still remains to make careful quantitative measure 

3 effects produced under determinate conditions; and, as can easily be 
seen, the subject opens a wide field for mathematical analysis as well as physical 
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cleus, as in fig. 5, we should also have stable equilibrium (although 
less firm than before), and the result of a symmetrical develop- 
meut would be a macle such as has been represented in fig. 2, 
Whether this more complex arrangement is necessary in order to 

do not feel confident is seldom that more than three individ- 
uals can be distinguished given ; " ange ig development f the several individuals, and the indefiniteness of the lines of demarcation, resulting fr e phenomena whic 

cation of the structure. I refer » very constantly noticed, that the plane of the optical axes is parallel to the nearest hexagonal edge, as show 2. ; plane is parallel to the shorter axis of the ellipse! and it can easily 
be seen that if either of the individual of fig. 4 were develope 

8 

Having made the two suppositions, as above, to explain the 
phenomena of twinning, which have been long familiar and ex- 

in this paper. We may conceive that the ellipsoidal molecules, 
instead of grouping together on the same plane, become associated 

by their alternate poles, one over the other, as represented in fig. 
6. Molecules so associated, developing 6. 

e the ne of a 

, in right or left-handed 
-handed circular 

may have on the 

received theory of these phenomena as they appear in quartz, 

must be left for further analysis to discuss. : 

T pass next to consider the composition of the Culsagee vermic- 
ulite, and I give below, at (1), (2), and (3), the results of three 

mcd ses, made by myself, together with the corresponding oxygen 
ratios, 

The pulverized mineral, after it has been exfoliated gt ante is 

easily and perfectly decomposed by hydrochloric acid. 4n analy- 
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sis (1), after the separation of the silica, the alumina and ferric 
oxide were separated from the magnesi ammonia, with the 

d 
by ignition until the weight was constant, and each is represented 
by three distinct determinations; name y, the weight of the silica, 

e determination of the water was the only difficulty which 
the analysis of this mineral presented. It is by far the most 

x) H 

3758 1973 595 058 2513 11°09=100°06 
Qa) 20°04 919 178 014 &10°05 9°86 

$e Ne tl 

20°04 10°97 10°19 9°86 
2°03 Ill 1:03 3 

37°43 19°75 5°95 O88 25°58 11°09=-100°38 
(2) 19°95 920 178 014 10°38 . 

et | 

19°96 10°98 10°37 9°86 
2°03 1-11 1°05 _ 

3710 20°22 5:95 O58 25°07 11°09=100°01 
(3) 19°79 942 1°78 0714 10°03 9°86 

2 cee ee 

oes 19°79 11°20 10°17 9°86 
2° Lis 1°03 1° 
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It is evident from these analyses that the atomic ratio of the min- 
eral is 2: 1:1: 1, and its formnla may therefore be written :— 

R,, RB. O,,.S, . 3H, 0 

vermiculite corresponds to its more usual type. We give below, 
at (1), the results of an analysis of Vesuvian Biotite, by Chodnef; 
and, at (2), the same, assuming that a portion of the iron is in the 
ferrous condition, as is well known to be the case, in order to show 
that values within the probable error of the analysis would give 
the ratio 2:1:1. Here, of course, the alkali takes the place of a 
portion of the magnesia of the vermiculite. 

Si Al Fe Fe Mg Oa K 
(1) 40°91 17°19 11°03 19°04 0°30 9°96—=98°43 
(2) 40°91 17:19 7:03 4:00 19°04 0°30 9:°96=98°43 

21°82 830 211 ‘89 7°62 0-09 1°69 eos ad 
21°82 10°41 10°29 
2°12 101 I 

This new variety of vermiculite is so well marked, and the com- 
position so definite, that I have thought best to designate it by the 

tion of the iron: I have therefore made an assay of the iron by 
be ae method I formerly described in this ournal, xliv, 347, 

Xi 

Steatite with which it is mixed; and this steatite was pore the 

Poating of the greater part of the small quantity of te 

family of minerals, 
Hallite.—Several years since this variety of vermiculite was 

Sent to me by Mr. John Hall, of Philadelphia, by whom it was orig- 

Inally discovered. The examination then made showing th 
mineral was a new variety, if nota ies, of | 

ite, in recognition of the min- 
eralogical services of Mr. Hall, who not only discovered the min- 
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eral, but has carefully worked the locality and observed the 
associations in which it is there found. A preliminary notice of 

e mineral under this name was published at the time by Profes- 
sor Leeds, of Hoboken; but the interesting relations which the 
mineral bears to the subject of this paper have made a further 
examination desirable. 

mass must be very small. 
This mineral is not so hygroscopic as Jefferisite, and no difficulty 

was found In drying the material for analysis. W 
exfoliates like other species of vermiculite, but not nearly to 8° 
great an extent as Jefferisite. After ignition it is decomposed by 

ydrochloric acid, The specific gravity of the green variety, mea” 
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of four determinations, 2°398; that of the yellow variety, mean of 
two determinations, 2-402. Before the blowpipe fuses with difti- 
culty to a brown enamel. The following analyses were made by 
ze C. E. Munroe, Assistant in the Laboratory of Harvard Col- 
ege :— 

GREEN VARIETY OF HALLITE. 

Si Al = Fe te Me OU i 
(1) 35°97 7°61 883 1°13 31°34 043 14°32=—99°63 - 
(2) 35°80 7:29 873 1:13 3156 049 14:°33=99°33 
(Mean) 35°89 745 8-78 1:13 3145 0-46 14°33=99-49 

1014... *347 2°65 0°25 12°58 0°08 
e——_ — fi 

19°14 6-10 12°91 12°74 
3 0-96 2°02 2: 
3 ae 2° 2° 

YELLOW VARIETY OF HALLITE. 

Si Al Fe Fe Mg K H 
(1) 35°17 7°74 9°76 0°32 81°61 0°56 14°65—99°81 
(2) 35°34 7:42 961 0°32 31°41 065 14°91—99°66 
(Mean) 35-26 7:58 968 0°32 81°51 061 14°78—99-74* 

18°81 3:53 2°90 O10 1260 0-10 13°14 
ee eee a 

18°81 6°43 12°80 13°14 

3° 1:03 2 2°09 
3° 9° Vy 1° 

tte; a. . Oa . St, . 12H, 0. 

Biotite from Greenwood Furnace. Mr. Hall informs me that -_ 
tag perfect crystals have only been found in one pocket of the 
rpentine, : 

_ The distinction, however, between the phlogopites and = 

biotites is not fundamental, either chemically or physically. 

* Trace of manganese. 
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Chemically, both species are orthosilicates; that is, the atomic 
ratio between the silicon and the sum of the basic radicals is 1: 1, 

e species differ in composition only in the relative proportion 
of the sesquioxide and protoxide radicals. In the phlogopite the 

vi 

ratio of & to Ris probably normally 2: 1; but of the published 

Vesuvius, there is every possible gradation—sometimes, as I ha 
shown, on mi 1 d I have endeavored 
in this paper to explain the cause of this variation. he 

mineral from this : 
perfectly uniaxial plate. More commonly there are distinct ev! 
dences of twinning, and on the borders of the hexagonal plate 

It must, however, be remembered that, as by the process of 
twinning we have described the structure of the magnesian micas 

lanes characteristic of the hexagonal system begin to appear on 
the crystal. This is illustrated not only by the crystals of Biotite 
from Vesuvius and from Greenwood Furnace, N. Y., but also by 

the more perfect crystals of Hallite from Chester County, Pa. 4 as — 

of the magnesian type; and this 
which the lamination is parallel 
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to the base of the original hexagonal crystal, may be facilitated 
by a grouping of the molecules of the tourmaline, in the manner 
represented g. 

have also a plate of amethystine quartz, in which a beam of 

eal divergence of several degrees; and, on one other plate of 
amethyst we have had an opportunity of examining, we have al 
seen under the polarizing mlocoenageais biaxial curves at one or 
more points. 

: These facts most distinctly suggest the theory that the optical phenomena of quartz are produced by a molecular structure simi- 
o tha 

artificial plates of mica, and that the two orders of crystals are 
aggregates of compound molecules, whose parts are twinned 
together in the one case in ri ht-handed, and in the other in left- 
handed spirals, and, lastly, that the simple molecule, if developed 

ld produce a biaxial structure.* eory is 

* Since the above in type, we have received Am. Jour. Sci., IV., February, 

Peat: containing a description of the rhombic silica which Prat Maskelyne, of the 
use has discovered in the meteorite : 

Thoma! Silica, which Prof. Maskelyne calls Asmanite, has the form of a right 
sem prism, with an angle of 120° 20’, and gps prey are optically biaxial ; 

© the speci ity of quartz is 2°6 o it 
2°245. Tt ig WD tinea ge! ole that such a molecular macling as _ +t 

described would ine an increase of density, since thereby three re gan 
be to form one; or it is possible that the remarks made SS 

pliiney *PPIY also to quartz; but still the marked difference remains 
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between an hexagonal and a rhombic form arise from a slight 

perfect hexagonal form, and, fundamentally, may 
not the only crystallographic difference be that, in consequence of 

i f 

ders, and a nearly uniaxial structure at the center, where there is 
an obvious interpenetration between the individuals of the macle, 

QR et they have passed wholly unnoticed hitherto. Every one who - 
become familiar with the optical properties of crystals must have 
noticed that, with many always regarded as uniaxial, there 1s not 

these irregularities, although long known, have never been 
ined. They ha 

phenomena, seen with sections of crystals of tourmaline, corundum, 
or phenacite. One other illustration of our theory. : 

* See also Dana’s System of Min., 5th ed., figs. 154, 155, p. 156. 



Geology and Natural History. 487 

The rhombic angle of witherite (native baric carbonate) is 118° 
30’, and the all but universal hexagonal macling of this species is a 

II. GeoLtoay anpD NaturaAL History. 

1. Hozoon Canadense not a Foraminifer vr Calcarcous Rhizopod 
secretion.—Mr. H. J. Carrer concludes a 1e Lozoon 
Canadense, in the Annals and Magazine of Natural History, for 
March, as follows: 

Nothing can be clearer than all that I have above stated of for- 
aminiferous structure, as seen under an inch-focus compound 

Power, in my infiltrated specimens of Nummuilites, Orbitoides, 
&e., from the Eocene formation of western India. 

Of Orbitoid dispansa, accompartied by the transverse bars of 
Stoloniferous structure uniting on chamber to the : Tn 

? do we for the casts of true foraminiferous 

oon 
structure, except by the wildest conjecture; and then such identi- 
fication no longer becomes of any scientific value. ; 

ving examined the slice of Laurentian limestone which you 
have so courteously submitted to me, in thick and thin polishe 

* See figures, Dana’s System of Min., p. 697. 
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sections, mounted in Canada balsam, by transmitted and also 
reflected light, also the surface of the “ aiatinag slice as it 
came from you, in all directions, with one-quarter- and on e-inch 
focus compound powers respectively, I iss unhesitatingy desleae 
that it presents no foraminiferous structu Nor does 

test as the legs of a table to those of a quadruped; while, if such 
be the grounds on which geological inferences are established, 
the sooner they are abandoned the better for geology, the worse 
for sensationalism ! 

The contents of this letter are open to no controversy. My 
Pegg of i ig naga structure has been obtained step by 

own se 
ward my illustrations and descriptions have ear taken. If others 
who have pursued a similar course of instruction differ from me in 
what I have above stated, the question can only be Lpuiee bya 
third party, not on verbal ‘arguments alone, but on a comparison 
of the actual specimens, as prolonged disputation, in raters of 
opinion, soon disgusts everybody but the combatants, and can end 
in nothin vg but a fearful waste of time that might be better 

Note on the Geol logy of Costa Rica. (From a letter to the 
Gian, dated Limon, Costa Rica, Feb, 7th, 1874.)—Nearly all of 
the year 1873, I have been in the mountains of southeast Costa 

ica, with a corps of assistants. In that time, besides eng sized 
collections, half a dozen large vocabularies and the first topo 
graphical i 
notes on the geology. I expect shortly to commence the ascent of 
the volcanoes, and, before you receive this, may have the pleasure 
of standing, the first — man, on the top of Pico Blanco, and 

with a Green’s baromete 
ke unexpected result, suspected this half-year gee has just 
received proofs, in a that I made along the cafion of the 
Reventazon River. The bepress rocks of the se slope 

3 am convinced not ont that they are acces: but that they are 
later than the Eocene. ‘This ws so unlike my preconceived idea 
that I was extremely reluctant to admit the fact, while I fo 
species wg molluses, identical with some found by Dr. Maach on 

e isthmus, and by myself in the late Miocene of Sto. ager 
Besides thie specific identity, the facies of all the species is ex 
ingly modern, and I shall not be surprised if comparison should 

From the w n existence of the sa vires in the West 

Indies and Columbia, and from the asserted finding, b pape 
M t, of Jurassic in the States farther north, ted 

that these reeks were secondary, more especially since “they — 
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auriferous, in the same manner and under the same circumstances 
as the Cretaceous of Sto. Domingo, Wherever dykes cut up the 
metamorphic shale and sandstones, auriferous quartz veins occur 3 
and placer deposits exist in most of the streams that run from the 
margins of the voleanic belt. 

3, More human skeletons from the Caves of Mentone.—M. 
RiviirE read a paper, on the 23rd of February, before the Acad- 
emy of Sciences of Paris, on three new skeletons from the caves of 
Mentone. In it he states that the chipped flints disappear below 
and become replaced by implements of sandstone and limestone. 

4, Mines and Mining in the States and Territories West of the 

r. Amos Bowman’s chapter on “ The 
Pliocene Rivers of California” presents the results of an extended 

while Mr, Char r presents a paper on “Hydraulic 
Mining in California,” illustrated by the remarkable experiences 

at the famous Spri y Company’s works at Cherokee, Butte 

8 on ore-dressing and mining-machinery, with miscellaneous 
statistics, conclude the volume. “The General Geological Map of 
the United States,” by Messrs. Hitchcock and Blake, which accom- 
panies this Report, we have already noticed in this Journal. _ s. 

5. Mineralogy and Chemistry: Original Researches ; by Pro 
J. Lawrence Situ, of Louisville, Ky. 401 pp. 8vo. Louisville, 
1873. (John P. Morton & Co.)—In this well printed volume, 

- Smith has thrown together cgi | of his original contri- 

i che 

i i inati American is memoir on Emery (1850); re-examination of 1 

Minerals (1853); Thermal waters of Asia Minor (1849), and his 
Am. Jour, So1.—Tuirp = Vou. VU, No. 40.—ApRIL, 1874, 

1 
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various meteoric memoirs, especially his ‘‘ Memoir on Meteorites” 
i. are among the more elaborate of his valuable contribu- 
tio His two papers on the “ Determination of Alkalies in Min- 
sr » 1853 and 1872, are very important contributions to analyti- 
cal chemistry, which have become incorporated into the perma- 
nent literature of the science. If full reference to the journals in 
which the several papers Awikiega appeared had been given, it 
would have added to the value and convenience of the vo ume, 

which also lacks an ae 
6. Parthenogenesi n Ferns.—An interesting paper by Dr. Wm. 

G. Fartow, late otteoarle in the botanical department at Harvard 

University, and at the time a student in the laboratory of Professor 
De Bary of Strasburg, entitled An asexual growth from the Pro- 
thallus of Pteris serrulata, was read in January last at a meeting 
of the American Academ my of Arts and Sciences, _— is just printed 
in its Proceedings. fern, as is well known, comes to fructifica- 
tion and produces spores without any fertilization The spores 
in germinating produce a Liverwort-like ee the prea 
on which the two kinds of sexual o sean are developed; the te 
tilization of a cell in the one by a natin atsceidl pee the gre 
results in the development and growth of the former into a bu 
and so re a fern-plant. Now Dr. Farlow has discovered in a 
sowing of the spores of the common Pteris serrulata, prothalli 
which. fe developing fern-plantlets from their substance a 

rom any archegonium, starting in a different way 
direct outgrowth from the prothallus, beginning with a scaled 
duct, but of oateaane — thus far undistinguishable from 
those which arise from an archegonium through fertilization. The 
paper is iiicmuiad by ar sts which show the earlier stages, and 
the difference between this asexual outgrowth and the ordinary 
—— nt. 

r. Farlow, confining himself strictly os the facts of the case 

ert their direct interpretation, does not use the word partheno- 
genesis. But the case seems to he iibetansiadiy analogous to that 
of parthenogenesis in Phenogamous plants, the few cases of whic 
that have been probably, if not unequivocally, made out, are much 
fortified by the present discovery. If it be demurr ed that the 
case is one of badigrow wth, and therefore not of the nature of pat- 
thenogenesis proper; the e repl is, that it comes from a partheno- 
genic spore, which here develops plants without the sexual f fertili- 
zation of that class of plants. The conclusion, if fee facts hold 

lutely necessary in every generation of plants, somewhat as cross 
fertilization, a babi necessary in the long run, generally 
unne acting every generation, only the rule in the —— is 
far more stri 6. 

ntinotaee a as F ty C Catchers.—It has not rarely happened 
that after some curious discovery has been made, and perbaps 

ed by a series of observers, it then comes to he seen that 
the discovery has been long before made, recorded, and forgotten. 
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Drosera is a case in point, although the sensitiveness of the leaf 
in responding to organic rather than to inorganic matter—to such 
matters as it can feed on—was wholly eortadn to Roth, and was 
left for Darwin to demonstrate. As to Sarracenia, referring to 

the present series, we add that the source of the statement in the 
English edition of Le Maout and Decaisne’s Treatise is 2 length 
rat and may be traced back to its origin. The last volume 
f De Candolle’s Prodromus contains the omitted faredy Sarra- 

Seitnocs. = — character the careful editor added a reference 
“De causis quibus insecta in snehtieid cadunt [confer] ad 

Macbride in Pace Linn. Soe. 12, p. 48 (gall. in Rev. Hort., 1852, 
p. 123, et Robinson, |. ¢.).” This sends us to a long-overlooked 

eutrap Insects, in a letter to Sir James E. Smith, Pres. Linn. Soc., 
— James Macbride, M. D., of South Carolina ; ; read Dec. 19, 
i8t5. Ita soe that — paper, written nearly sixty years ago, 

other. De Candolle’s reference “ Robinson ba however, re- 
r f his name, 

, an r Darlingtonia, upon 
Verification by reference to the Garedner’s ‘ iioatole, throws no 
ight on the matter in han 
Dr. Macbride was a collaborator with Elliott upon the Botany of 

South Carolina and Georgia, and from e know, must have 
e died at the ‘early age of thirty- 

three, between the years 1821 ‘inl 1823, that is, between the pub- 
lication cap the first volume ae the printing io the first eo of 

most i ut who “scarcely lived Important contributors to its value, bu ges lar z. feghes 

to ous a fact, although occu ok very familiar 

oie seems to have been as econepieeey overlooked as was the 

Ms paper; doubtless, bec anists, until lately, saw in it 
only a 4 matter of idle curiosity, aa thought it a ascea 

hether Sarracenia and Dr eect vie t fies 
oT not. en ic iekas a prin Fae little seit than unre won- 
soak as an gen anomaly,—as if any member of the “organic 
orld stood alon 
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Sarracenia vuriolaris within their reach. The Director of the 
Botanic Garden of Harvard University, Cambridge, would be glad 
to receive a stock of living roots of this species. A. G. 

8. Hooker’s Flora of British India, published by L. Reeve & 
Co., under the authority of the Secretary of State for India, in 
Council.—The second part, just issued, carries on the Polypetalous 
Orders from Frankeniaceew to near the close of Geraniace, from 
p- 209 to p. 464, which ends with the 74th (out of 122) species of 
Impatiens, Dr. Hooker has himself re-élaborated this genus; the 

before his lamented death. In this flora, unlike the other and 

put foremost, both of genera and orders, which seems to us most 
natural and cony = 

Ep ago. Being an interesting accession to the Botany of the 
orthern Atlantic United States, it is well to note that a second 

station has already been discovered, by Howard Shriver, Esq., % 
Wytheville, Virginia. He finds it in the vicinity of that town, 0” 
the banks of Reed Creek, etc., growing at one place in company 
with Carex Fraseriana. _—— 

10. Woodsia Ilvensis, why so named ?—In a foot-note in Bull. 
8, Dr. Fournrer raises the question 

i is specific name Tlvensis came to De 
iter to a fern not known to grow upon the island of Elba. The 

? chitis aspera Ilvensis ; this was cited by Linneus in his Flora 
uectea a8 a synonym of his Polypodium fronde capers 

he gives ss nata ; to this in the Species Plantarum the na 
um Ilvense, omitti ever, to cite the synonym ° 

) on and also the habitat which gave the n M. Ch 
boisseau thinks 
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Woodsia, and if so, the species that Linneus took it for. Also 
that, as it is said on good authority to grow in the Crimea, it may 
really belong also to the mountains of Elba 

gave some account in our last volume, is one of the latest there 
noticed. a; ok 

12. Villars, author of the History of the Plants of Daupbiny, 
s from a biography by M. Albert, noticed in the 

Kevue above cited, really bore the name of Villar. As his 
botanical works were published in his own life-time, and all under 
the name of Villars, it is to be hoped that no one will endeavor 
to reform the orthography of the genus Villarsia. A. G. 

13. Hryngium ; species with parallel-veined leaves.—Prot. Dx- 
CAISNE made a communication to the Botanical Society of France 
upon this subject, at the meeting on the last day of January, 1873, 
which is published in the Bulletin, 20, pp. 19-27. These species 
are all ican, as is the larger part of the genus; and M 

now current mode of explaining such things, that eculia 
modification should co-exist with the ordina nd over a 
Wide range d, the two dozen species with “ monocotyledon- 

had gained a dispersion round the world at the nortl me 
was “violenment disloquée ~ le cataclysme qui a séparé le globe 

our species, And if the typical species, HZ. aquaticu 
lived in the medium implied by t 
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would represent one of the commonest adaptations to aquatic life. 

ng th 
proposed (considering also that paste: mixed two or three 
species under £. aeerines) to drop that name in favor of the 
later but most appropriate name of 4. yuccefolium Michx. 
moevens like this i is sielshly true of the Mexican and South 

American species of this group. Even if not themselves aquatic, 
ae are very probably descendants of Hryngia which were 80, 
and so inherit an adaptive character which has in its turn been 
<— to terrestrial conditions. 

rom the catalogue which Prof. Decaisne gives of the species 
sieraicassa in the herbarium at the Jardin des Plantes, it is 
noticeable that several of our United States species are wantin 
especially the species of Oregon and aaa ie 1, and LF. Ravenelii 
and #. prealtum Gray, of the south ; ich specimens are 
desired in one that these desiderata at Paris may be aes 

14. On the Origin and Metamorphoses of Insects iby "Joun 
Lussocx. Nature Series. (Macmillan & Co.) —Thi s little book is 
full of interesting information relating not only to insects, but to 
various other animals. The facts are presented in a clear - at- 
tractive style and are cone with great candor, in reference to 
their bearings on the theories of evolution. The ilustrations are 
numer srs s and well sims 

15 nand Apes: an exposition of structural emctioee 
and digerence bearing upon questions of affinity and ainda by 
Sr. RGE Mivarr. 8vo, with numerous illustratio New 

ject of st as well as upon the origin of man. ‘The gene 
scope of the work is sufficiently indicated by the table of contents: 

art I, External form, habits , geographical distribution and classi- 
fication ; Il, External skeleton and internal skeleton ; oY 
ous sys stem, visceral ai eAiONys summary of characters and ea 
ures of affinity and origin. 

eu raise Anatomy of the Domesticated Animals; 
by A CuanEan, translated = edited by George Fleming. 957 
pages, ahs 8vo, 450 illustrations, New York. (D. Appleton * 

-Co.)\—This is a valuable is4 comprehensive treatise, and is un- 
doubtedly the best manual relating to this subject, in the Ragi 
pe see e. 

Structure of Animal Life. Six Lectures delivered at 
a hes Academ y of Music, in January and February, 18825 
by Lovts Aeass third edition. New York, 1874. (Scribner, 
Arms tiem, o. .) This is essentially a mere reprint of the ee 
edition. typography, otherwise good, is marred by the use a 
the = rude od often incorrect wood-cuts, apparently copies 0 

: ac. be 4 

Many of these are no better than caricatures of nature, for whic 

* 
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we should be sorry to believe that the distinguished lecturer was 
responsible, ¥, 

18. Our Common Insects. A popular account of the Insects of 
our fields, forests, gardens and houses ; by Dr. A. 8. Packarn, Jr, 
12mo, with numerous illustrations. (Naturalists’ Agency, Salem, 
M ass.) —Although this is, as stated in the preface, mainly a reprint 
of various essays that have appeared in the American Naturalist, 
and elsewhere, it forms an attractive little volume, which will 
prove useful and interesting to those who are beginning the study 

19. Ophiuride und Astrophytide, new and old ; by THEODORE 
Lyman (Bulletin of the Museum of Comparative Zoology, vol. iii, 
No. 10). 8vo, with 7 plates. Cambridge, Mass., Feb., 1874.—This 

museum, collected by Prof. C. Semper in the East Indies; 3d, a 
discussion of the homologies of the chewing apparatus in MY ssh 
uran 

: 

20, 
i Sciences. Vol. ii, part 2, New Haven, December, 1873.—This con- tains the following papers: On the direction and 

With the fall of rain and snow, at Wallingford, Conn., by B. F. 

The early sta ft lobster, ges of the American lobster, by 

of geometrical representation of the thermodynamic ge of 
substances by means of surfaces, by J bs. oe 

New genus Euchondria Meek.—Mr EK states, 
ter to one of the editors, that he propo J Euchondria for Pecten neglectus of Geinitz, on account of its pe- 
culiar hinge as illustrated by figure 7e¢, plate xxvi, 
the Illinois Geological Report. 
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Til. causes 

os ear 1871, at t. : banat Reais T Sion 
Superintendent. Weahisiicon: Government Printing Ofice, 1873. 
—This thick volume, of over a thousand quarto ages, Ce dh its size 

ges 
ss The first appendix (170 pp.) contains a zones observed with 
the meridian circle in 1847-8-9. It is intended to re-observe 
some of the stars of mee Hester to aid i in forming Sith them a 
catalogue of southern s 

The second eecuaie’ (144 pp.) contains observations made with 
the erst circle and transit instrument by Prof. Yarnall, from 
1853 to 1860, 
The third ‘appendix (294 pp.), b Prof. Yarnall, is a catalogue 

of 10,658 stars, pogeahe at ven ve 

The fourth appendix is a atery of the founding and progress of the U. S. N. Observatory, by Prof Nou 
2. New Comet.—Prof, Winnecke discovered a comet in the 

- constellation Vulpecula, Feb. 20th. 
3. ew Planet.—A telegram from oon if Prof. Henry an- 

nounced the discovery of a new planet b 
The follo ri: a have been given data “the past year to minor planets :—(119) Althea, (121) Hermione, ehiee Liberatriz, 
Poe se (2) Johanna, (128 ) Nemesis sus 0) Electra, (13!) 

131) Ethra, (133) dae (134) Sophrosyne 
‘ , avings from Harvard College Ceersacony NG, So OF 

this series contains figures of. che solar prominences. With this 
is a re-issue of No, 3, contain ing a representation of the solar 
disk with spots and colored Febete Wire compiled from several 
dates. Four of the earlier numbers have been thus re-issued, that 
they aed correspond in size and sharketer better with the ‘later 
engravings, 

IV. MisceLuANrous Screntiric INTELLIGENCE. 

. Agassiz Memorial —The se ie circular has been recently 

issued by the Agassiz Memorial Committee. The object is one 

person to BR oes ‘si this country the ad y of Nature anda Me of scientific investi jon. Twenty-eight years ago he lef 
— his native ous Uni 
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an American citizen, Those twenty-eight years he gave to un- 
remitted labor in behalf of that higher education, which, by the 
public at large, was little understood. His interest was confined 
to no town or State, to no individual or class. * * At the age 
of sixty-seven his brain gave way, and he died, leaving no wealth 

memorial. Such a memorial can be made out of the great Museum 
which he: b i i i 

ual fountain of knowledge, and a monument quick with his spirit. 
“Museum,” a word that commonly suggests little more than a 

collection of curious objects, is scarcely an appropriate name for 
i i e Muse 

labored for is a presentation of the animal kin dom,—fossil and 
living,—arranged so as to picture the creative thought. The 
study of such a subject is the highest to which the human mind 

€ 
At the end of the nineteenth century, no nation, least of all the 

American, may dare to lag in science; for science is only another 

d 
collections be if such had been arranged by Linnzeus in Sweden, 
b en in Germany, by Cuvier in France! But su th museums 
do not exist. Even the great collections of Cuvier are mingled 
With those of his opponents, like a book culled from the works of 

any authors, In this country wé may have such a museum if 
we choo 

Present large proportions under his hand. 
18 the newly-established School of Experimental Zoology on the 
Island of Penikese, endow Anderson of New York. The 
System of instruction has the widest character, and oo ele- 
Mentary teaching, as well as the highest investigations. @ ex- 
hibition-rooms Pe free to the public. Large sums have already 
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require at least three hundred thousand dollars, of which about 
one-third would be used in enlarging the building, and two-thirds 
would be funded. , 

Tt is to be hoped that the people of America, for whom Agassiz 
unselfishly labored, and among whom he spent the best portion of 
his life, will not hesitate to carry on the work he began. His ex- 
ample and his teachings have benefited every section of the 

among us, 3 4 re 
But we would not appeal to the friends of liberal culture in t 8 

country alone. The works and the example of Agassiz are t 

Committee, 6 Oliver street, Boston. Coast 
2. Cycle of Magnetic declination.—Mr. Scuort, of the | pre 

Survey, has made an examination of the secular changes 0 

magnetic elements, based on all the observations taken at Was as 
ington since 1790. He finds that the magnetic declination share 
in a periodical manner, such as will cause it to return to its prese 
value in about two hundred and forty The dip of the ria 
dle is now slowly diminishing, and has continued to do so sl we 
1840, its annual change being ve early unifo The to 
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one. These thermal changes must be considered to have a slow 
rate, but — on a vast scale, explaining the similarity of 
secular chan tending over thousa nds of miles, and: going on, 
perhaps, for Randneds of years. They appear to be of a mixed, 
progressive and periodic character. ‘Thus the influence which pro- 
duced the increase of the magnetic west declination on our Atlan- 
tie coast was first recognized i in the nor _ meg ri itself in 
time es the southwest.—X. Harper's Weekly, } 28. 

3. on between the color of saben Birds si their 4 geo- 
graphical Cstetbet tion.—A communication has lately been made to 

fr. A D D 

e 
plumage, but also the degree to which this influence es modified 
the true colors. Re ferring to the fact that birds with black plum- 
age are ease in all parts of the ¢ lobe, in certain families of wide 

10 n 

isphere are white; in sat Holland, however, ther ere is a bh 
that i is entirely black, while in Chili and elsewhere i in — woe 

ica we have the Coscoroba swan, entirely white, with some of th 
China black. differing in this respect alone from the allied. species 

e 

gions neletea in the limits mentioned, some not them being entirely 

the Sa 
4. Pr pied ‘Scientific Re-survey of the Stute of Massachusetis, 

—The e American —— . Arts and Science ees at B oston have 

- t 
George B. Emerso rson, Richard H. Dana, Jr., Wm. B. Rogers, Alex- 

ander Agassiz, Samuel Scudder and T. Sterry Hunt. Massac 
Setts was the pioneer in such sury eys, and it is time the work was 

renewed, 
5. Tp Seago ess of the 5 merican Institute of Mining Engin- 

cers, — re Lay. 1871, to F eb., 1873. es pp. 8v0. Phila ilade el- 

Mi 
dios at Wilke sbarre, Be thle hem, Troy, Agnes New 
York, Pittsburg, Boston, and New i again. This volume 
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embraces its constitution, lists of members, associates and officers, 
and most of the important papers which have been presented at 
its sessions, and bears testimony to the cou ra the Institute 
and the value of many of the papers read —— 

United States; by J. M. Tovrer CL. 
8v0. New Yo rk, (D. Van Nostrand)—De Touer’s Dictionsey 

; ; by Rop- 
WELL, F.R.A.S., F.C.S., &c. 135 pp. 12mo. London, 187 4. »  MeMillan 
& Co.)—Mr. Rodwell has made an extremely ‘interesting little 

volume on a very old theme, which he has treated with equal good 
taste and learned researc It is a multum in parvo and a desir- 

_ — to the chemist’s adele 

dclphia, aa ea.) EY pees s Medic al 
xicon has for fort years been a wtaire authority for Amer- 

ican medical readers and students. s new edition, by Dr. 
Rich. J. Dunglison, son of the late author, includes, besides a com 

plete revision of the whole work, an a dition of more than six 

OBITUARY. 

Prof. L, A. J. Quéretzr died at —_— on the 16th of Feb- 

ruary, at the age of 72. At the age of eighteen he was made 
Professor of Mathematics at the royal lations at Ghent. In pa 

at the age of twenty-three, he received the same appointment a 

the Atheneum at Brussels. From 1828 to his death he was ™ 

charge of the Royal Observatory, which was built under a 
direction. For forty years he has been Purpesaal Secretary of the 

Royal Belgian Academy. 
He has edited the Correspondence Math. et i BVO, 11 vols., 

Asta | the Anhedda of the Obeersienre etec., in all, over two 
hundred voiumes. In addition, he has written a ag ew mber 
volumes, some of them of a popular oe on Probabilities, 
Physics, Astronomy, Meteorology, Stat Man, and has 60 
tributed to the above and other porindicals not less than three 
hundred articles or memoirs. 

Prof. Quételet was the first to announce the annual r ecu 
of the August meteors, though the discovery was independently 
made by Mr. Herrick. 

The death of the distinguished astronomer MApLER is eee 

OS Py, bite ae 
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Art. XI.~—On the Polarization of the Zodiacal Inghi; by 
Prof. ARTHUR W. WRIGHT. 

F ROM the published accounts of observations upon the 
Zodiacal Light it would seem that few attempts have as yet 

est result, excepting that on one ally clear Siete, 
When the zodiacal light was unusually distinct, the ban 
Seemed to be visible by glimpses, on the utmost exertion of 

as in the Savart, by bands or other variations in the brightness 
Am. Jour. peta Serres, Vor. VII, No. 41.—May, 1874. eo 
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of parts of the field, or as with the double-image prism, the 
Nicol’s prism, or a bundle of glass plates set at the polarizing 
angle, by a diminution of the brightness of the object itself. 
None of them, however, gave results of any value. In resuming 
the study of thesubject some months later, the attempt was made 
to find a combination which should give a large field of view, 
and which, while absorbing as little light as possible, should 
indicate the presence of even small proportions of polarized 
light, by sufficient variations of intensity to render it available 
with the faintest visible illumination. : 

avart in which the tourmaline was replaced by a Nicol, 
though possessing almost perfect transparency, was found to 
give too small a field of view, and bands too faint to render it 
of any service. Another instrument was constructed on a plan 

owever, are inherent to this mode of investigation; one, that 

if the field is not of uniform brightness throughout, the brighter 

ties can only be found by indirect vision, the eye being turn 
to some point in the median line of the images. Although 

this instrument is capable of 
was soon abandoned for a better. : 

Among the polariscopic apparatus belonging to the phy sical 
‘cabinet of Yale College, a quartz plate was found, cut_perpe? 
dicularly to the axis, and exhibiting by polarized light a” 
unusual intensity of color. It is a macle, the body of the plate 
consisting of left-handed quartz, through which passes some 
what excentrically a band of right-handed quartz, 6°5 millimeter 

breadth. This band is not bounded by sharp lines ° 
division on the sides, but by intermediate strips (0 4 in ed 
figures), about two millimeters in breadth, which are of ane 
ent structure, and are apparently formed by the interleaving © 
the strata of the two portions at their edges. In the polarizing 
apparatus these strips simply vary from bright to dark, without 

ee _ * Phil. Mag., vol. xliii, 1872, p. 382. 
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marked appearance of color. Placed between two Nicols, the 
plate has the appearance represented in the accompanying fig- 
ures, which are drawn of full size. When the corresponding 

Bs 

diagonals of the Nicols are parallel, or nearly so, the bands are 
white upon a deep reddish purple ground, as shown in figure 1; 

q 
enough to admit its full size very nearly, and eleven inches in 
length. This was found better than a shorter one, as the bands 
are most easily seen when not nearer the eye than the limit of 
istinct vision. In the other end was placed a good size 

Nicol, and the tube was provided with a joint so that the latter 
could be easily turned. Thus mounted, the plate and Nicol 
form a polariscope of extraordinary sensibility, with faint light 
far excelling the best Savart, and even with strong light some- 
what superior to it. The instrument is especially suited for the 
detection of small degrees of polarization, and the examination 
of very faint lights. The occurrence of the narrow strips i 
peculiarly advantageous, as with very feeble illumination they 
appear bright upon a dark ground, or the reverse, and are th 
More easily seen. The efficiency of the instrument is further 
increased by the comparatively large field of view, and the 
Perfect transparency of the whole combination. 

As a test of its delicacy may be mentioned that when a glass 
Plate is laid upon the window-sill, and the light of the sky in a 
clear, moonless night, after reflection from it, is viewed through 
the instrument, both bright and dark bands are easily seen, 
the former a ring surprisingly luminous in contrast with the 
darkened field. The plane of polarization is easily determined 
With it, since when the bright nile appear, as in figure 1, the 
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longer diagonal of the Nicol is in that plane; when the bands 
are dark, the plane of polarization is parallel to the shorter 
diagonal. 

On the completion of the instrument the first’ favorable 
opportunity was improved to test its efficiency upon the zodiacal 
h t was almost immediately found to indicate the exist- 
ence of light polarized in a plane passing through the sun. 
The bands were fainter than had been expected, and at first 
were overlooked. More careful attention, however, and the 
observance of suitable precautions established their presence 
beyond a doubt. The observations were made in a room in the 
upper floor of one of the college buildings, the windows of which 
look toward the southwest, and command a clear view nearly 
to the horizon. The room during the observations received 
light only from the sky, which sufficed to render objects dimly 
visible. After being exposed only to this dim light for fifteen 
or twenty minutes, the eye became sufficiently sensitive for 
observation. This was a very necessary precaution, as a 
moment’s exposure to a bright light rendered the eye unfit for 
delicate discrimination of luminous intensities for a long time. 

sponcling to an inclination of 45° in the Nicol, less easily, and 
the dark bands (6 4, figure 2) by glimpses, After determining; 
by repeated observations, the angle made by each of the bancs 
with some fixed line, as the axis of the zodiacal light, or 4 wes 
nearly parallel to it drawn between two known stars, the post 
tion of the plane of polarization was found, by means of light 

a suitable position, or by observing the position of the Nicol. 
The reults of the numerous phair vations of differcht evenings 
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ization passes through the sun, as nearly as it was possible to 
fix its direction. In no instance when the sky was clear enough 
to render the bands visible, did their position, as determined by 
the observations, fail to agree with what would be required by 
polarization in a plane throughthe sun. Not the slightest trace 
of bands was ever seen when the instrument was directed to 
other portions of the sky. 

These observations, for the most part, were made in the ten 
days preceding new moon in January and February of the 
present year. During this time there was an unusual number 

evenings in March and April also were improved in verifying 
the results previously obtained. The absence of the moon, and 

is polarized. The failure of the common apparatus to detect it 
shows that the proportion is not large, but it must be recollected 
that for a light so very faint much greater differences of inten- 
sity are imperceptible than in cases where the luminous intensity 
1s greater. The determinations were made as follows. A bundle 
of four pieces of excellent plate-glass was placed vertically at 
the center of the horizontal divided circle of a Deleuil’s 
goniometer, the telescope of which was replaced by the polar- 

ized light is passed through it, but on turning the glass plates 
bands become visible corresponding to po ] 
Plane. Theamount of the light polarized by refraction through 
ta oe lates at different incidences has been calculated by 

rof. W. 

pl } 
the table. The results given in the table correspond very well 
with those obtained by Brof Pickering,+ who verified his values 

* Monthly Notices of the Royal Ast. Soc., March 10, 1871, p. 162. 
+ This Journal, III, vol. 7, p. 102. 
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experimentally, and showed that the deviation from theory in 
the case of four plates only becomes perceptible above 65°. 
As Prof. Pickering used the value “=1°55, the numbers in his 
table are slightly greater than those used in constructing the 
curve, from Prof. Adams’s tab 

brightness as it had with the zodiacal light. A small scrate 
upon the quartz plate, which could just be seen by the light of 
the latter, served as a means of control in adjusting the inten- 
sity. The experiments being conducted as before, gave, as the 
mean of numerous determinations, the angle 36°°6, correspond- 
ing to a proportion of 16 per cent, which is probably not far 
from the true value of the amount sought. Another, in which 
the light was made perceptibly brighter than that of the zodiacal 
tract, gave for the angle 28°°5, and a percentage of 9°4, which 1s 
certainly too small. We may safely take 15 per cent as near 
the true value. 

_ The fact of polarization implies that the light is reflected, 
either wholly or in part, and is thus derived originally from the 

su e latter supposition is fully confirmed by various 
spectroscopic observations, of M. Liais,* Prof. C. Piazzi-Smy th,t 
and others, which show that the spectrum is continuous, and 
not perceptibly different from that of faint sunlight The 
writer has made numerous observations with a spectTo- Scope specially arranged for faint light, of which an accouvt 

. | Tom. 74, . 262. 
+ Monty Notices of the ies Age Gon, June, 1872, p. 277. 
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_ We must conclude, then, that the light is reflected from matter 
m the solid state, that is, from innumerable small bodies revolv- 
ing about the sun in orbits, of which more lie in the neighbor- 
hood of the ecliptic than near any other plane passing through 
the sun. Although such a cause for the zodiacal light has 
often been assumed as probable, no satisfactory proof of it 
has hitherto been found, and the establishment of the fact of 
polarization was necessary to its confirmation, since spectro- 
scopic appearances alone leave it uncertain whether the matter 
1S not self-luminous. 
_if these meteroids, as there is no good reason to doubt, are 

Similar in their character to those which have fallen upon the 
earth, they must be either metallic bodies, chiefly of iron, or 
stony masses, with more or less crystalline structure, and 

_ In order to ascertain whether the proportion of polarized 
light actually observed approached in any degree what might 
be expected from stony or earthy masses of a semi-crystalline 

character, with a granular structure, and surfaces more or less 

rough, a large number of substances ing these charac- 
teristics was subjected to examination with a polarimeter. For 

is ‘purpose the apparatus already described was employed, 
there being added to it a support for the object, with a horizon- 

* “Ueber die Natur der Cometen,” p. 79, et seq. Abstract in this Journal, 

IH, vol. iii, p. 476. 
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more remote side, while presenting a larger illuminated surface, 
would reflect the light at a smaller angle, and therefore polar- 
ize a smaller amount of it. Those on the earthward side would 
send less light to the earth, but polarize a larger proportion of 
it. The differences would so nearly complement one another 
that we may take their united effect as equivalent to that of a 
body placed at the point of intersection mentioned above. For 
this reason the objects tested were so placed that the angles of 

° 

they go, tend to confirm it. The results of the investigation 
may be 
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“he The zodiacal light is polarized in a plane passing through 
the sun. 

2. The amount of polarization is, with a high degree of 
probability, as much as 15 per cent, but can hardly be as much 
as 2() per cent. 

8. The spectrum of the light is not perceptibly different from 
that of sunlight except in intensity. 

The light is derived from the sun, and is reflected from 
solid matter. 

5. This solid matter consists of small bodies (meteoroids) 
revolving about the sun in orbits crowded together toward the 
ecliptic. 

Yale College, April 6, 1874. 

Art. XLL—The “ Great Conglomerate” on New River, West 
Virginia ; by Wu. M. FonvAINe. 

beds of coal. This formation is well known as differing strik- 
ingly, both in its fragmental rocks and coals, from the overlying 
lower coal. There are different opinions, however, as to its 

Prof. Wm 

lower coals, Again, to the east, this series of coals is under- 
laid by the enormously expanded Sub-carboniferous group. As 

by the opening of the Ches. & O. R. R., renders the present a 
favorable time for the study of this region. A recent visit toa 

of the New River coals, unless we examine the nature of the 

accompanying formations in this section. I Ss be 
permitted to give here some of the scanty store of fi 
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amount may be taken at 80’ (80 feet) to the mile. 
The strata shown at the mouth of the Kanawha belong to the 

numerous beds of coal are reduced to one, or at most two; 
and the massive formation of sandstones and shales, forming, 12 
the north of the State, “The Upper Barren Measures,’ are 
lacking. Up the Kanawha, the gentle inclination of the strata 
causes the Pittsburg coal to crop out near the mouth of the 
Pocatalico River, having here increased to a thickness of 5. 
A second thin bed is here shown. No measurements have been 
made of the thickness of the Upper Coal series. For the sake 
of comparison, I adda description of the same strata in the no 
of the State, as determined, near Morgantown, by Prof. Rogers 
and Dr. J. J. Stevenson. In this section the series contains 
our beds of coal, with 27’ of pure bituminous matter, the 
Pittsburg alone having a thickness of 114’ of pure coal, with 
23’ of shale. Besides these there occur, higher up, two other _ 

_ Seams, which are locally of importance. The former are COD 
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tained in 800’ of fragmental rocks, above which occurs a great 
(unmeasured) thickness of barren strata. 

the strata. The banks of the stream are low, the flats wide, 
and the hills softly rounded. 

assing up stream to the east of the outcrop of the Pittsburg 
coal, we enter the barren upper portion of the Lower Coal 

produce a great change in the features of the country. 
hills close in upon the river, and rise higher and more abruptly, 

e 
organtown. We find here, according to Rogers & Stevenson, 

| of fragmental rocks, in which the shales aggregate 140’, 
The 60’ of sandstones are mostly flaggy and argillaceous. 
The thickest single sandstone lies near the base, and is only 
25’ thick. The thickest shale is 30’-40’. Only 13’ of coal 
are found in five beds. 
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The thickness of the series on the Kanawha is, by those best 
acquainted with the field, taken to be 950’. Rogers calls atten- 
tion to the great diminution in the amount of shales and argil- 

the Mahoning, to be 215’ thick, while the next one below this 
has the thickness of 200’. The only important shale of the 
series lies under these sandstones, having the thickness of 40’, 

but it is much mingled with inter-stratifications of flaggy sand- 
stone. The lowest beds of the series are coarse, heavy sand- 

stones, where they overlie the succeeding formation below the 
Falls, but this is apparently not the case farther to the eastward, 
on New River, where they have been principally removed by 

denudation. 

ably above this base, and hence the lowest rocks are not given 
here. To complete the section, we should add a portion of the 
strata measured at Sewell Mountain on New River. Even 
then there exists an unknown interval, there being no means 

of connecting the two measurements. The coal seams on Paint 
Creek occur in the richest portion of the Kanawha coal field. 
These measurements are the most extended that have been 
made in this section. For the Paint Creek section, and that at 

with this region renders him the best authority in matters con: 
i Greek commenced 

at a point 40’ above the level of the Kanawha. The following 

Top of Hill. Thi 
283! Sei > 3 ee Not opened. 
34! eS is a ee ’ 
21' 5M Poo Tee [74 3’ 6” 

oO con cc Flint dedge iui oes. cs 
10’ 6” Seat. 65 2 4’ 

i wie ge ee : 

ae ee eee eee ahd 4 

53° on Ce See te ee 3! 

-—- - — See itt i 
33/ 

6’ 

42°.8" <a Not opened. 
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Top of Hill. Thickness. 
ee ie POM poten of 6” 
2 Ee Me Not opened. 
38° a caer ares Ne ee “ 

9! ths oe ee ee 6c 

or a ee eee 6 

35! SO ee eee ee 6c 

10S 22 6 og ee a Ae 9! 

15’ oe. Oe ee eh eee ee 92! 

Oo ie OO oe ake 

SO Shc 2 pie ee Mine Bee ae ot 

LY ies 6 ae ee ie ase ' 

12 ON oe hiss Sper ey ag ae Mein tigi 

40’ above the Kanawha, and commencement of section, 
We thus have, in a hill 984’ high, 51’ 10” of coal, with seven 

Seams not opened. These measurements 

conglomerate series is introduced by a massive white sandstone. 
This differs strikingly from the overlying strata. It is a white, 

highly siliceous, coarse-grained sandstone, often conglomeritic 
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in texture. It is easily distinguished also by its massive bed- 
ing and resistance to erosion. As we ascend New River from 

the Falls, this rock ascends in the hills with about the same dip 

and contain several important beds of coal. These strata, 
mainly sandstones, are unlike the massive upper ledge, an 
resemble strongly the rocks of the Lower Coal series. They are 
argillaceous, and contain a considerable amount ‘of oxide of 
iron. This causes them to be comparatively thin-bedded, and 

r : 
narrow limits. No amount of rainfall entering from the sides 

could destroy the perpendicularity of the banks. The massive 
san 

ee of the country, the relief features of which, in the New 

iver region of West Virginia, are carved out of the Lower 
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Hence, anywhere in the gorge of the river, the following 
topographical features are presented: After climbing the pre- 
cipitous walls which closely hedge in the river, and which are 
composed of the Conglomerate series, one is surprised to find 
on surmounting the topmost rim, that he has only attained the 
general level of the country. The river is flowing far below 
im, while around him, and in the distance, rise softly rounded 

hills, plainly showing that he has passed into a series of rocks 
of a physical character very different from those he has just 
left behind. 

The section exposed at Sewell Station does not reach to the 
base of the Conglomerate series, for its lowest strata make their 
first appearance some distance to the east of this point. The 
following is a general description of the strata here exposed. 
The lowest rock visible, a short distance east of the station, is a 
reddish shade. Over this lie some 150’ of a very argillaceous 

and thicker-bedded toward the top. The strata overlying 
them for some 200’ I could not examine in detail, since they 

character, and pass into the massive ledge which forms the 
closing feature in the series. The coals all occur toward the 
middle and top of the series. 

[To be continued. ] 

Art. XLIL—Contributions from the Sheffield Laboratory of Yale 
College. No. XXVIIL—On the Use of Potassium Dichromate 
tn Ultimate Organic Analysis; by S. W. JOHNSON. 

ComBustion of organic bodies by aid of cupric oxide and a 
Stream of oxygen gas, or by the latter alone, as in Warren's 

method, leaves little to be desired when a series of analyses are 
to be executed of substances free from alkali or alkali-earth- 

metals. For occasional use, or for bodies containing the metals 

Just named, recourse is most conveniently had to lead chromate, 
either alone or with admixture of potassium dichromate as 

Liebig suggested. The preparation of lead chromate in a state 
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of purity and fine pulverization is, however, very tedious and 
laborious. I find that potassium dichromate mixed in suitable 
proportion with some infusible and indifferent body may be 
substituted for lead chromate, without detriment to the result, 
and with decided advantage in regard to cheapness and con- 
venience. 

My friend Mr. Geo. W. Hawes, on my suggestion, has made 
the experiments described below, and I take this occasion to 
express my thanks to him for the care and skill with which he 
has worked out the results. 

Potassium dichromate has nearly all the properties needful 
for an oxidant in organic analysis. It is found in commerce 
in a state of tolerable purity, and is readily and perfectly freed 
from objectionable admixtures by recrystallization and fusion 
at a low red heat. After fusion, it may be reduced to a moder- 
ately, but sufficiently fine powder with the greatest ease. When 
heated to bright redness, it gives off oxygen gas. 
perfection lies in its fluidity at the temperature suitable for 
combustion. 

Ordinary kaolin, or fire clay, is perhaps generally the cheapest 
material for diluting the potassium dichromate. The clay use 
in these experiments was nearly white and very fine, and was 
procured at a stove storein New Haven. Clay from the labora- 
tory stock was found useless from containing anthracite dust, » 
it having been kept for a long time poorly covered in our 
furnace room. 

The clean sifted clay, placed in a crucible, was first strongly 
ignited for half an hour in a charcoal fire. It was then mixe 
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tions; and this we have employed in most cases. 

Somewhat without detriment, if, as is See the silica of the 

Am. Jour. Sct.—Tarrp —e Vou. VII, No. 41.—May 1874, 
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CANE SUGAR. EQUISETUM HYEMALE. CAST IRON. 4 grams. 

0°2822 grams, -—Burned with—, -———Burned with __ 
Burned with ) Calcu- Lea Lead 

mixture. t lated. 40¢ mixt. chromate. 40% mixt. 55% mixt. chromate. 

C4312 «42°10 41°85 41°92 3°15 3°29 3°25-3°30 

H 6°55 6°43 5°92 6°01 

The cast iron was from a sample of fine borings that had been 
repeatedly analyzed with results varying between 3°25 an 
3°30. It contained both graphite and combined carbon. It 
was first treated with cupric chloride, and the carbon was col- 
lected on an asbestus filter. The analysis yielding 3°15 per 
cent was the first attempt of Mr. Hawes to estimate carbon in 
iron, and the deficiency may perhaps not be due to the small 
proportion of potassium ditincsinte (forty per cent) in the mix- 
ture. In the next analysis, the carbon was rubbed up with a 
mixture containing fifty-five per cent of dichromate ; but the 
mortar was rinsed with the forty per cent mixture. The com- 
bustions usually occupied forty-five minutes. In one case, 
aspiration, lasting fifteen minutes, sufficed to displace all oxy- 
gen from the bulbs; the flow of air (purified by streaming first 
through a soda-lime and calcium chloride tube), being resumed 
or an hour, occasioned no change in the weighed calcium 
chloride tube, nor in the joint weight of,the potash bulbs and 
their appendage. 

I behave these results justify calling the attention of chemists 
to the use of the mixture I have indicated, as a cheap, con- 
venient and efficient substitute for all the solid agents hitherto 
employed in this branch of organic analysis, cupric oxide alone 
excepted, and that only when used in conjunction with oxygen 
ga 

Art. XLIIL.—On Helderberg Rocks in New Hampshire; by 
C. H. Hircncock. 

near Lake en Share te in Canada. The crinoids were all 
small. Mr. Billings found nothing that would localize the hor 

* This Jour., III, vol. ii, p. 148. 
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often look for exact resemblances in remote localities. Perhaps. 
it is better that the connecting tie be discovered with difficulty,. 
in which ease the conclusions may be more surely established. 
The surroundings at Littleton are different from those at Ber- 
nardston, The series rests upon a chlorite rock + or hard green: 
hydro-mieca schists, close by gneiss, and a whitish soapy schist 
at Littleton. At Bernardston, the underlying as well as the 
overlying rock is quartzite, and in the neighborhood are the seen 

ods 
. . and staurolite schists denominated in m y report as the 

This J p. 339. 
+ The “chlorite rock” of this paper may be the same with the diabase found by 
essor tia teks Tew ilatex i hace not had time to review the result of 

analysis of the feldspar. It may contain some lime. 
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to describe as carefully as possible the details of the distribution 
of the Helderberg rocks in Littleton and the surrounding towns. 
We must, however, first describe a small geological map of the 
Ammonoosuc region. 

The following are the groups of strata indicated upon the 
map, in the supposed order of their age: 1, Porphyritic gneiss; 
2, Bethlehem gneiss; 8, Gneiss; 4, Lisbon group; 5, Lyman 
group; 6, Clay slate; 7, Cods group; 8, Swift Water series; 9, 
Helderberg rocks. 

These designations represent distinct formations. In some 
cases a lithologica] name is used for convenience, chiefly that 
the attention of geologists may not be diverted by a strange 
terminology. It is not pretended that every layer of the por- 
phyritic gneiss or clay slate is uniformly and absolutely porphy- 
ritic or a distinct argillaceous slate; but that these terms repre- 
sent great thicknesses of associated strata, characterized by the 
predominance of the lithological varieties mentioned. Other 
kinds of rock are associated with them, the two series forming 

two great systems, formed in two distinct periods. The use of 
geographical names for the other groups of strata will prevent 
any geologist from misunderstanding what is meant to be sig- 
nified. The map assumes that this area is occupied by eight or 
nine entirely distinct systems of strata. 

Three new geographical designations appear on this map for 
the first time, viz., Lisbon, Lyman and Swift Water. The 
terms Bethlehem and Coéds have been defined in my New 

er Logan.* Recent papers by Credner, Macfarlane and Hunt 
have recalled to my mind a conversation with Prof. H. D. 

po : 
the Middle States. He then expressed the belief that the sem1- 
Azoic groups of Pennsylvania, etc., were equivalent to the 
rocks recently denominated Huronian by Logan. Inasmuch as 
his opinion concerning the same rocks in New England cannot 
stand, and the “ semi-Azoic” strata seem to be of the same age, 

tion, which was stated also in his Pennsylvania Report. It will 

: 
epee is a two-fold 

series. There is a third member which in my forthooe Se 

, 
i e 

correspond exactly wit 

* First and Second New Hampshire Reports. 
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Logan. That can be found in the Huronian area flanking the 
Green Mountain range in Vermont, and possibly in the forest 
country about Connecticut Lake. The Swift Water series is 
more nearly related to the Helderberg. 

1. Porphyritic gneiss or granite.—This occurs at the corners 
of the towns of Littleton, Whitefield, Bethlehem and Dalton, 
forming an oval-shaped isolated area of about four square miles 
in extent. The Ammonoosuc River flows along its eastern 
border, and there is a large hill in the western or central part, 
about 600 feet above the river. This area is the most northern 
exposure of the porphyritic gneiss in the State. It is supposed 
to be connected with the great Lafayette-Moosilauk range be- 
neath the overlying Bethlehem group, and to be the oldest for- 
mation in New Hampshire. If compared with ancient systems 
of gneissic rocks elsewhere, it would agree best with certain 
portions of the Laurentian in New York and Canada. : 

2. Bethlehem gneiss.—As signified by the name, this formation 
is best develo in Bethlehem. It lies in a nearly east and 
west direction, disturbing the continuity of the newer systems, 
which usually trend northeasterly in its neighborhood. The 
disturbances may be seen in tracing the Cods and Helderberg 
groups from Lisbon into Littleton. The prevailing rock 1s 
very granitic in aspect, and often carries a hydro-mica in place 
of the common mica of gneiss. The feldspar is usually of a 
reddish cast. Two or three other areas of the same age occur 
in the valley of Connecticut River, in Haverhill, Lyme, Orford, 
Hanover and Lebanon. 

3. Gneiss.—This designation applies to a rock somewhat 
allied to No. 2, bounded by No. 1 on the north, and separated 
from the Cods group by No. 2. The valley of Littleton village 
seems to have been excavated mainly out of this area, and the 
absence of ledges in the lower ground makes it difficult to un- 
derstand its precise limits. The rock bordering No. 2 may be- 
long to this group, it being a mica schist slightly feldspathic, 
and abundant in the more southern areas of the Bethlehem for- 
mation. Mann's and Oak Hills in Littleton are the best expo- 
sures of this gneiss. It seems also to be distinct from the 
“White Mountain series” of my reports. 

4. Li Group.—The best part of Littleton, much of Mun- 
roe, and portions of Lisbon and Lyman are underlaid by 4 
series of greenish rocks consisting of conglomerate, hydro-mica 

and cupriferous schists, quartzites and dolomites, estimated at 
_ 4295 feet in thickness. A section roughly measured across the 
members, in the south part of Lisbon (see fig. 10), gave the fol- 
lowing order and thickness: first, hydro-micaceous conglomer- 
ates, 756 feet; second, hydro-mica schists with eupriferous layers, 

feet. The upper division often carries a nodular mass © 
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nearly white quartz, from 50 to 150 feet thick. This estimate 
came from measurements on the county map for the hypothe- 
nuse, and the average dips afforded data for the two acute an- 
gles of the triangle. The results underestimate rather than 
exaggerate. Another member, seeming to lie at the summit of 
the Lisbon group, but not occurring on this section, resembles 
diabase. This is found sparingly in the very southeast corner 
of Lyman, adjoining the southern gneissic area in North Lisbon, 
and more abundantly directly in contact with the Helderberg 
group in Littleton. Indeed Professor Dana thinks it may be a 
member of the fossiliferous series.* In Lancaster this member 
has its maximum development, and I have formerly mistaken 
It for gneiss, because of the great amount of feldspar present. 
The range of it at North Lisbon will prove specially interesting. 
This group probably crops out in the south part of Littleton. 
Before my last observations, I had supposed the connection be- 
tween the chlorite rock of Littleton and the Lisbon develop- 
ment was well established, but the great abundance of gravel, 
sand and loam renders it difficult to discover any connection 
at the surface. But no doubt can prevent the belief of the 
direct continuation of the Lisbon group into Bath, Wells River 
village and Newbury, Vermont, and so on down the Connecticut 
to Charlestown. 

The western range is more extensive. It abounds in copper 
schists along Gardner’s Mountain, between Lyman and Monroe : 
ut it is not necessary to describe the western range in this 

communication. 

Sipe is a conglomerate of pure quartz pebbles, rarely distorted 
v 

sition. I have spent much time in tracing out its curves, 
breaks and throws, so as to illustrate the forces that have 
operated to derange the New Hampshire formations. 
Along the Lisbon section, the whitish quartzite has a thick- 

ness of only 200 feet, because of a down-throw. When the 
Whole thickness is present, it must amount to 2,330 feet, and 
that after allowing for a possible fold. 

* This Jour., III, vol. vi, p. 350. 
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6. Clay slate-—This is the auriferous slate of Lyman and Bath. 

disappear beneath the Helderberg. The case is analogous to 
those i 

Seely silica. Silica 72°98, peroxide of iron 6°85, alumina, 
5-99, magnesia ‘86, potash 5°61, soda 9°92 =101-21. Thus 
this slate resembles the common schist of the Lyman. series, 
Possibly it was derived from the decomposition of the latter. 

The synclinal form of these slates confirms the general theory 
of structure in this neighborhood, already presented. For, if 
this area isa basin, it must lie upon older strata; and, if both 
sides of the slate are flanked by a similar succession of strata, 
the latter must be relatively older. In fact, this slate is flanked 
first by the Lyman schist, and that in turn by the Lisbon group. 
On the southeast, the latter joins on to the Cods series, and on 
the west it comes in contact with the same slate, in both cases 
newer rocks; but ultimately gneiss is found after one or more 

ew Hampshire report gives four sections across this group, 12 
Lisbon, Orford, Lyme and Hanover, with an average thickness 
of about 10,000 feet. Subsequent investigations modity all 
our published statements respecting this group, The limestone 
and gneiss of the sections must be eliminated; the proof 0 
this is very evident, The gneiss in Hanover underlies the 

. . . : an horn- 

line, and thus all the rocks are repetitions instead of one un- 
broken series, In Haverhill, the gneiss with limestone undet- 

* This Journal, III, vol, v, p, 90, 
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lies the supposed Coés quartzite, with a strike differing from 
that of the latter as much as thirty or forty degrees. I do not 
find any regular gneiss in the Cots group anywhere in the 
State. It is a curious fact also that there are extensive ranges 
of what seems to be the Cods quartzite resting unconformably 
upon the gneiss, without any connection with mica or horn- 
blende schist, They must continue to be ranked as Cdos till 
we have evidence to the contrary. The Cods group may also 
embrace the ‘“calciferous mica schist” of Vermont. The orig- 
inal definition of this group expressly excluded the latter rock. 
Further study will be required to make this position a sure one. 

Errors have arisen in consequence of confounding the Cods 
group with the White Mountain series. Dr. T. Sterry Hunt 
has included these two series in one, which is stated to be 
pre-Cambrian, with the name of Montalban. Originally he 
grouped them under the provisional name of Zerranovan, and 
presented considerations leading to the belief that they might lie 
near the horizon of the Potsdam. As already shown elsewhere, 
it is better to separate the Cods and White Mountain series, 
though both abound in the related silicates, staurolite and an- 
dalusite. The latter may be pre-Cambrian, but the former can- 
not well be older than Cambrian; and Professor Dana thinks 
the Bernardston region proves all the Cods rocks to be of Hel- 
derberg age. : 

N consequence of Dr. Hunt’s error just cited, Prof. Dana has 
also misapprehended the relations of these two systems, sup- 
posing that Dr. Hunt had used the term ‘“ White Mountain 
series” in the same sense in which I had previously employed 
it, In my 1869 report. He says:* “A large part of the rocks 
that have been distinguished as of the “ Montalban” or White 
Mountain series in New Hampshire, and regarded of pre-Silurian 
age, are here included, and are hence nothing but altered Hel- 
derberg sediments.” He then quotes from Dr. Hunt's Indian- 
apolis address the names of the rocks belonging to this series, 
which include both the Coés and White Mountain series. If it 

certainly enter the area represented upon the map, and hence 
any notice of it here requires an apology. It is mentioned only 

cause it has been erroneously associated with the Coos group. 
e two series are unlike in mineral character, thickness and 

Seographical distribution. : 
8. Swift Water Series.—This will be defined in the next issue 

of the Journal, 
* This Journal, ITT, vol. vi, p. 348. 
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9. Helderberg strata.—These form the proper subject of this 
communication. In brief, they are sandstones, quartzites, con- 
glomerates, hornblende rocks, argillaceous schists, clay and cal- 
careous slates, crinoidal and coralline limestones, siliceous lime- 
stones, and perhaps other varieties. They occupy three areas, 

ich may be termed the Littleton, North Lisbon and Lyman 
terranes. 

all the varieties having been sent to Mr. E. Billings, he has 
written that the brachiopod is closely allied to the Pentamerus 
Knightii of the Lower Helderberg, while the other fossils do 
not as yet afford anything so definite in regard to geological 
equivalency. : 

“The fossils came last night. They are Favosites Gothlandica, 
a large crinoidal column, a Pentamerus closely allied to if not 

the age of the rock very closely, but only that it is either 
Upper Silurian or Lower Devonian. ave specimens of the 
Bernardston encrinites and will endeavor to determine whether 
they are identical with yours or not.” 
Two points of importance suggest themselves in this connec- 

tion. 1, The horizon at Littleton is different from the Helder- 
berg at Owl’s Head, Province of Quebec, which by the included 
Atrypa reticularis has been shown to be the Upper Helderberg. 
It is hence most likely that we have both the Helderberg lime- 
stones in New England, as well as the strata enclosed by them 
in New York. 2. If there is a limit, the facts indicate that the 
Bernardston limestone is Lower Helderberg. That locality 
furnishes only large crinoidal stem fragments, which have here- 

ore been compared with the upper limestone in New York. 
But the Littleton and North Lisbon localities furnish crinoidal 

ents having the same dimensions in company, at the first 
ea named, with a characteristic fossil of the lower division. 

e Bernardston and Littleton localities occupy the same val- 
ley, and are nearer to each other than the former is to New 
York. Hence from present indications the Massachusetts lime- 
stone may be regarded as Silurian instead of Devonian. 

[To be continued.] 
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Art. XLIV.—Rabies Mephitica; by Rev. Horace 0. 
Hovey, M.A. 

My subject concerns alike medical science and natural his- 
( For while proving the existence of a new disease, some 

singular facts will be brought to light about a familiar member 
of the American fauna. It is cruel to add aught to the odium 

‘ng been communicated from one human being to another, 

name this new malady, from the animal in whose saliva it 1s 
Senerated, 
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RABIES MEPHITICA. . . 

too freely inhaled it causes intense nausea, followed by distress- 
ing gastric cramp. In minute doses it is said to be a valuable 
anti-spasmodic. If so, why not experiment with it as a cure 
for hydrophobic convulsions? It is not known what the effect 
would be of injecting this fluid beneath the skin. Interesting 
results might be attained by any one who was willing. in be- 

in 
rabid skunk has either exhausted his mephitic battery, or else 
has lost the projectile force by which it is discharged. Per- 
haps the secretion is only checked by the feverish state of the 
system. Possibly there may be a causative connection between 
this inactivity of the anal glands and the generation of malig- 
nant virus in the glands of the mouth 

An adventure, while on a summer tour amid the Rocky 
Mountains, first called my attention to the novel class of facts 
about to be presented. Our camp was invaded by a nocturnal 
prowler, which proved to be a large coal-black skunk. Anxious 
to secure his fine silky fur uninjured, I attempted to kill him 
with small shot, and failed. He made characteristic retaliation : 
and then, rushing at me with ferocity, he seized the muzzle of 
my gun between his teeth! Of course the penalty was instant 
death. An experienced hunter then startled us by saying that 

the bite of this animal is invariably fatal, and that when i 
perfect apparent health it is always rabid. He resented our 
incredulity and confirmed his statement by several instances of 
ye and men dying in convulsions shortly after being thus 
itten. 

i@) 

On mentioning this adventure to H. R. Payne, M.D., who 
n camping with miners near Cafion City, Col., he said 

peculiar crying noise, and threatening to attack them. His 
com ns, from Texas and elsewhere, had accounts to give of 
fatal results following the bite of this animal. 

Since returnin ity, 1 have had extensive — to Kansa 
spondence with haters taxidermists, surgeons and others, DY » 
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which means the particulars have been obtained of forty-one 
cases of Rabies mephitica, occurring in Virginia, Michigan, Illi- 
nois, Kansas, Missouri, Colorado and Texas. were fatal 
except one; that was the case of a farmer, named Fletcher, liv- 
ing near Gainsyille, Texas, who was twice bitten by 4. ma- 
croura, yet recovered and is living still. On further inquiry it 
was found that he was aware of his danger, and used prompt 
preventive treatment. Another case was alleged to be an 
exception; that of a dog which was severely bitten in a long 
fight with a skunk, but whose wounds healed readily and with- 
out subsequent disease. It seems, however, that this dog after- 
ward died with mysterious symptoms like those of hydro- 
phobia in some of its less aggravated forms. 

Instead of burdening this article with a mass of circumstan- 
tial details, a few cases only will be given best fitted to show 
the peculiarities of the malady; and those are preferred that 
are located on the almost uninhabited plains of western Kan- 
sas, because there the mephitic weasels would be least liable to 
be inoculated with canine virus. 
_ A veteran hunter, Nathaniel Douglas, was hunting buffalo, 

in June, 1872, fourteen miles north of Park’s Fo hile 
asleep he was bitten on the thumb by a skunk. Fourteen days 
afterward singular sensations caused him to seek medical 

advice. But it was too late, and after convulsions lasting for 

ten hours he died. This case is reported by an eye-witness, 

Mr. E. S. Love, of Wyandotte, Kansas, who also gives several 
similar accounts. 
One of the men employed by H. P. Wilson, Esq., of Hayes 

City, Kansas, was bitten by a skunk at night, while ani: 

other until death brought relief. Mr. Wilson also reports other 

cases, one of which is very recent. In the summer of (1878, a 

Swedish girl was bitten by a skunk while going to a neighbor's 

house. As the wound was slight and readily cured, the affair 

was hardly thought worthy of remembrance. Buton Jan. 24th, 

1874, the virus, which had been latent for five months, asserted 

its power. She was seized with terrible paroxysms. Large 

doses of morphine were administered, which ended both her 

agony and her life. 

ing it with his hand, he found it to be a skunk, which after a 

struggle he killed, but not until his hand was painfully pune- 

tured and lacerated. He presented himself for treatment to 

Dr. J. H. Janeway, army surgeon at Fort Hayes, from whom I 

have the facts. "The wounds in the hands were cauterized, 

¥ 
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much to the man’s disgust, who thought simple dressing ‘sufi- 
cient. He refused to have the wound in the ear touched, and 
went to Fort Harker to consult Dr. R. C. Brewer. T'welve 
days afterward the latter reported that his patient bad died 
with hydrophobic symptoms. 

Another hunter, in the fall of 1872, applied to Dr. Janeway 
to be treated for a bite through one of the ale of the nose. 
He had been attacked by a skunk, while in camp on the Smoky 
River, two nights previous. He had been imbibing stimulants 
freely and was highly excited and nervous. A stick of nitrate 
of silver was passed through the wound several times. He was 
kept under treatment for two days, when he left to havea 
“madstone” applied. He afterward went home to his ranch, 
and died in convulsions twenty-one days from the time he was 
inoculated. 

I give but one more of the cases reported to me by Dr. Jane- 
way. In October, 1871, he was called to see a young man liv- 
ing in a “dug-out,” a few miles from the fort. He had been 
bitten by a skunk, seventeen days previous, in the little finger 
of the left hand. His face was flushed, and he complained 
that his throat seemed to be turning into bone. On hearing 
the sound of water poured from a pail into a tin cup, he went 
into convulsions, that followed each other with rapidity and 
violence for sixteen hours, terminating in death. This mans 
dog had also been bitten, and it was suggested that he had bet- 
ter be shut up. He chanced at the time to be in the hog-pen, 
and he was confined in that enclosure. Ere long he began to 
gnaw furiously at the rails and posts of the pen and to bite the 
hogs; until the bystanders, convinced that he was mad, end 
the scene by shooting all the animals in the pen. 

It is evidently the opinion of Dr. Janeway that the malady 
produced by mephitic virus is simply hydrophobia. Should 
he be correct, then all that is established by these facts would 
be this, viz: that henceforth the varieties of Mephitis must be 
e with those animals that spontaneously generate poison 
in the glands of the mouth and communicate it by salivary 10 
oculation. From this, as a starting-point, we might go further 
and seek a solution of the whole mystery of hydrophobia 1m 
the theory that this dread malady primarily originates with the 
allied genera of Mephitis, Putorius and Mustela, widely scat- 
tered over the earth;* being from them transferred to the 

* Since forwarding this article for publication, I have obtained an answer to DY 
e in Californi igh my friend, Dr. J. G. Tidball, respecting 

Mephitis zorilla, He described it as a very pretty little animal which usually 
oo But he adds that its bite is high'Y 

L regret that he gives no particulars of actual eases. But his testimony is inter- 
esting, a8 it rings into condemnation a species of Mephitis quite different from 
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Feliflae and Canidae and other families of animals. And then, 
if it could be proved experimentally that the characteristic 
mephitic secretions contained an antidote for the virus of the 
sgh we should have the whole subject arranged very beau- 
tifully ! 

I am favored by Dr. M. M. Shearer, surgeon in the 6th U. 
S. Cavalry, with notes from his case-book, of four cases in 
which persons have died from the bite of the skunk; and he 
also mentions additional instances reported to him by other ob- 
servers. He thinks there is a marked difference between the 
symptoms of their malady and those of hydrophobia. I shall 
refer to his testimony again, but pause for a moment to notice 
his final conclusions, from which, original and interesting as 
they are, I must dissent. He says: ‘ this virus as be- 
img as peculiar to the skunk as the venom of the rattlesnake is 
to that creature ; and not an occasional outbreak of disease as 
the aestus veneris of the wolf or the rabies canina.” Singular 

1. The period of incubation is alike in Rabies canina and 
bies mephitica, That is, it is indefinite, ranging from ten 
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smoothly and permanently, and in several instances not even a 
scar was visible. In no case was there recrudescence of the 

attending physicians themselves supposed the ailment to be 
simple and trivial, until the sudden and fearful convulsions 
came on to baffle all their skill. 

2. Characteristic pustules form, in hydrophobia, beneath the 
tongue and near the orifices of the sub-maxillary glands. (See 

mephity 
clonic, i. e., marked by i alternate contraction and relaxa- 
tion of the muscles; small but wiry radial pulse and rapid car- 
otids; positive loss of perception and volition throughout, 
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until delirium ends in persistent unconsciousness, simultane- 
ously with cold perspiration and relaxation of the sphincters. 

5. The mode of death is by asthenia in both forms of rabies; 
but in R. canina the frightful struggles of nature to eliminate 
the poison are more prolonged than in R. mephitica ; and in the 
latter they may, on occasion, be still further abridged by the 
use of morphine, which has no narcotic effect upon the former, 
even in the largest doses and injected into the veins! 

ave thus endeavored to describe, and also to explain, 
these strange and painful phenomena. I must leave the reader 

to form his own decision, only hoping that some one may 
induced to follow this pioneer work in a new path, by further 
and more able investigations of his own. 

Kansas City, Mo., Feb. 24th, 1874. 

Art. XLV.—On the nature of the action of Light upon Silver 

Bromide; by M. Carey LEA, Philadelphia. 

WuEN silver bromide is exposed for a moment to light, it 

undergoes no visible change, but has acquired the property of 

passing to an intense black when treated with pyrogallic acid 

and an alkali. : 

the nature of this black substance, there has existed 

considerable diversity of opinion. In a paper published on the 

subject about a year since by Captain Abney, F.C.S., he ex- 

mide, not an oxide, probably the former. _ 

The existence of these compounds is evidently an argument 

for doubling the atomic weight of silver, as has recently been 

on other grounds. 

Am. Jour. Sor—Turap Sante Vou. VII, No. 41.—Mar, 1874. 
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Art. XLVI—Notes on some of the Fossils figured in the recently- 
issued Fifth volume of the Illinois State Geological Report ; by 
F. B. MEEK. 

[Continued from page 376.] 

this as merely with the view of keeping in mind forms with 
which it was thought desirable that they should be compared 
in revising the text forthe press, and not with any intention of 
ultimately using them as if the fossils were known really to 
belong to two distinct species. They are, on the contrary, 
almost certainly extreme varieties of the common F. cylindrica 
Fischer. The first does not agree exactly, in form, with the 
California specimens for which the name /. gracilis was origl 
nally proposed, though it does not differ very materially. wd 
other is smaller, and even more ventricose than the Kansas 
specimens named ventricosa, as a mere variety of F. cylindrica, 
and is better entitled to rank as a distinct variety than that 
figured on the same plate under the name F. gracilis. 

t 



F. B. Meek—Fossils of the Illinois Geological Report. 485 

destitute of free arms: or, in other words, that arms were 
united (“soldered”) laterally along their entire length, so as 

to form a large, cylindrical, upward extension as wide as the 

formed, may really 

Specimen from which the arms had been accidentally removed. 

and ventral part more or less flattened by pressure, it would 

certainly present very nearly, if not exactly, the appearance of 
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Dr. de Koninck’s type, as illustrated by him. That is, the 
removal of the arms and the pressing inward of the body and 

acrinus, would have to take precedence, as there appear 

his species, however, and we have had no opportunity to com- 
pare our Illinois specimens with his types, it is barely possible . 
that they may belong to a distinct species. 

Septopora Cestriensis Prout, pl. XXIv, figs. 14a, 0, ¢; and 
Synocladia virgulacea var. biserialis Swallow, figs. 15a, 6, ¢, of 
same plate.—The occurrence of these two names as quoted 

above, in the explanations of plate xxrv, without any refer- 

figures were drawn eo gr to show the exact generic, an 
~ specific, identity of the fossils on which these names were 

ed. 

* I have elsewhere mentioned these apparent close relations between : 
oerinus and Zeacrinus, and only call attention to it agai use I can do 
80 in connection with that seem i 
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preservation of the specimens than to any natural distine- 

In the Proceedings of the Philad. Acad. Nat. Sci. for 1870, 
we published some remarks on this subject, showing that Dr. 
Prout's proposed genus Septopora agrees in all essential generic 
characters with Prof. King’s older genus Synocladia ; and that 
Prof. Swallow’s Synocladia virgulacea var. biserialis is entirely 
distinct specifically from the European & virgulacea Phillips 
(sp.), but almost certainly identical specifically with the type 
of Dr. Prout's proposed genus Septopora. In the Paleontology 
of Eastern Nebraska, plate vit, published in Dr. Hayden’s 
Nebraska Report of 1872, I have also fully illustrated the well 
defined specific differences between the so-called variety biseri- 
alis, and the foreign S. virgulacea. 

It is all the more important that the true relations of the 
American form diserialis to the proposed genus Séptopora, as 
well as to the real Synocladia virgulacea of Europe, should not 
be lost sight of, because its occurrence here in certain Cual- 

*It we hi _ to explain here that Dr. Prout’s figures of his type, este 

i satisfactory. descri; 
figs. 14a, b, c were drawn from one of his typical : 
It should be stated just here, that Dr. Etheridge of London has recently,de- 

erons ln " a het » Nat. Hist. vol. xii, fourth limestone (See Ann. and Mag. tans of 8 li of Midlothian. 
mien p. 189, pl. 8, 1873.) He also adds poserabve nosy on es 

ia King and Septopora Prout, sustaining our views point, 
tained in the paper shove aliuiled és, published in the Proceedings of the Philed. 
Acad. Nat. Sci. in 1870, 
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fossils of the upper member of the Lower Carboniferous lime- 

Agassizocrinus, figured on pl. xxi, from the Chester, are repre- 
sented by a similar form from the Coal-measures, as shown by 

__ the nature of its auricles, but more especially the apparent pris- 
matic structure of the shell, are all characters pointing to close 
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in 
Paleontology of Eastern Nebraska, published in Hayden’s Nebraska Report of 1872. . 
The other form, numbered 8a, 4, on the same plate, is Vucula 

parva of McChesney. au 
Nuculana (sp. undt.); pl. xxv1, fig. 10.—This is the same as at least one of the forms referred by Prof. Geinitz, in his work 

on the Nebraska fossils, to Nucula Kazanensiz de Vernueil. It 
* ike the shell under = chbrscip ag “rs — ccs eaiaties: cams Amusium, tis 

only necessary to compare the e of our shell sebssy “g in Hayden's Nebraska 
: iculatum Swallow (sp.), which is exactly like the type of P. excepting in not ving a crenate hinge. 

t See page 445 of this volume. 
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looks like de Verneuil’s figures; but, when we remember that 
his species came from the Permian rocks of Russia, and that 
his typical specimens consist merely of imperfect impressions in 
a mass of rock, it must be admitted that we have very unsatis- 
factory means of comparison, and that the probabilities are 
much against the conclusion that this American Coal-measure 
shell is really the same as the Russian species. 

It is very similar to Nuculana bellistriata (= Leda 
bellistriata Stevens), originally described from our western Coal- 
measures, and very common at that horizon in Illinois, to 
which species I referred it as a variety (N. bellistriata, var. 
attenuata), in Hayden’s Nebraska Geological Report of 1872, 
page 206. It seems, however, both in Illinois and Nebraska, 
to be always decidedly smaller, and more attenuated at the 
sche extremity, than the form generally referred to Dr. 
tevens’ shell, and [ am now inclined to regard it as a distinct, 

more delicate species. Its smaller size is also quite as strong 
an objection to the supposition that it may be identical with 
de Verneuil’s species, 

[To be continued. } 

Art. XLVIL—Brief Contributions from the Physical Laboratory 
of Harvard College. No. V.—On a method of freeing a Mag- 
netic Bar from the influence of the Earth's Magnetism ; by JOHN 
TROWBRIDGE. 
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lower one.” (Electricity and Magnetism, Clerk Maxwell, vol. 
li, p. 105. 

It is desirable in many investigations on magnetism to free a 
needle not only from the inductive action of the earth, but also 
from its directive influence. The method that I have adopted 
Is the following: An ordinary tangent galvanometer is so con- 
structed that the coil is free to turn about a vertical axis, and also 
abouta horizontal one. The coil is first placed in a plane perpen- 
dicular to the magnetic meridian ; itis then turned about its hori- 
zontal axis until the component of the strength of the current act- 
Ing in the horizontal plane shall be just equal and opposite to the 
horizontal component of the earth's magnetism. In fig. 1, if 
we denote by 4 the angle which the plane of the coil makes 

with a vertical plane, and by a 
strength S of the current passing 
through the coil of the galvanometer ; 
we shall have S cos#=y, in which 
is the counter-balanced force of the 
earth’s magnetism. Under these con- 
ditions the magnetic needle is evi- 
dently in a state of unstable equili- 
brium, and, if placed perpendicularly 

p tothe magnetic meridian, will vibrate 

a 

to the attraction in the field of force in which it may be plac 
A bar of soft iron placed in the vertical plane which passes 

through the suspension of the needle perpendicular to the mag- 
netic meridian, at a suitable distance from one of the poles 
of the needle, serves to bring it back to zero, just as the con- 

troling magnet serves a similar purpose in Thomson's reflecting 

galvanometer, This method constitutes practically a new as- 
tatic system, 

It is often desirable to test the changes which take place in 
a closed circuit in which the full force of a current acts. Such 
as the effect of heating the electrodes (Faraday’s Experimental 
Researches in Electricity, vol. i, s 1637), the effects of induc- 
tion, and similar qualitative experiments In the use of a 
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Tasie I. 

Resistances Degrees 
in ohms. of divergence, Difference. 

16 ¥ " 
32 14 8 
48 22 8 

54 30 

In the following Table II, the same resistances were intro- 
duced into a closed circuit, the strength of which was measured 
by the same instrument used as a tangent galvanometer: 

Tass IT. 

Resistances Degrees 
in ohms. of divergence. Difference. 

ue et 68°5 9 
“16 66°5 25 
“32 64 2 
“48 62 9 
"54 60 

It will be seen that, estimated in this way, the new method is 
much the more sensitive. It possesses the advantage also that 
the needle can remain at zero even while a strong current 18 
passing through the galvanometer; and is in a position, at the 
same time, to be influenced by the slightest change in the elec- 
trical condition of the closed circuit. : 

The method supplies a magnetic horizontal 
ndulum for the investigation of the induc 

It also 
2. 

as tive effects of large magnetic masses. _ 
e f\ serves to determine the force of attraction of a 

Unbbee coil on a magnet placed in Its axis. 
n the following figure the ellipse represents 

la 
Pe @/ makes an angle 6 with the vertical plane. 

i ta 
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2h 
For small vibrations of the needle, the law MT= =p 2 +6) 

evidently applies; in which 
is the magnetic moment, 

T the force of attraction at a given distance x from the cen- 
ters of the coils, 

t= the time of vibration 
6= the coefficient of torsion of the suspension thread, 
k the moment of inertia of the needle. : 
For the vibrations of the same needle under the influence of 

2 . 

the earth we have—MT, =a eliminating M, z?, &, and 

2 . . 

(1+) we have eat Oh or T=_T,, in which T,, is the force 
z 

of the horizontal component of the earth’s magnetism in abso- 
lute units. We can ne by this method, express the force of 
attraction of a galvanic coil at a given point on its axis where 
the lines of force are sensibly parallel in absolute units. 

No. VI.—A Note on Melde’s Faxperiment ; by W. LOWERY. 

ventral segments with regularity. I have adopted the follow- 
ing method: A glass tube graduated into millimeters 18 
Weighted so as to float in a vertical positio 

that, by drawing off the water from the larger vessel, the dis- 
placement produced by the graduated glass tube is diminished, 

and the tension of the string thereby is 
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eter. The weights, which are necessary to keep the index of 
the balance at zero, when the level of the water in the outer 
vessel falls through the millimeter divisions on the graduated 
tube, are noted. The upward pressure of the water, and conse- 
quently the tension upon the suspending cord, are then given in 

was lowered, the following: 

Immersed at 110 mm, Weight = 2 grams. 
6c 102 “cc “ 2°5 “cs 

“ 93°5 “6 ““e 3°0 “ 

“ 85° Ts 35 

“ce 76°5 “ “cc 4 0 it4 

es 6775 ; 4:5 
6 60° “« 3 50 

66 43 0 6s if 5'D “ 

In these experiments a fall of 8-1 mm. corresponded to a dif- 
ference of 5 of a gram. It is evident by increasing the size of 
the outer vessel that a large amount of water would measure a 
slight displacement. When the cord was set in vibration, the 
following results were obtained : 

aS a mi ani 
110 2° 6 
84 3°5 5 
76 4- Q 
30 6°7 3 

The ratio of the numbers in the second and third columns 
will be found to follow Melde’s law. 

For qualitative or quantitative experiments upon beats or 
Lisajous curves this method of loading the prong of a tuning 
fork can advantageously replace the bit of wax or the sliding 
weight, since we have at our command a quick and precise 
method of adjustment. 

No. VIL—A Spark Adjuster for the Holtz Machine; by JAMES 
J. Mrtnort. 

In the Annalen der Physik und Chemie, Bd. 137, s. 452: 
and Bd. 139, s. 509, under the title of “ Schwache Elektrische 
Funke in Luft., von P. Riess,” a method is described of obtain 
ing different kinds of electric sparks from the Holtz machine. 
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be varied at pleasure. With this arrangement the following 
results were noted. At first the conductors were placed in con- 

which was used was 20 cm. ‘The sparks so obtained were - 

ar result was obtained. When the Se cae were but a few 

be readily studied. In experimenting upon the passage of the 

se thiongh different ee we can, by this method, diminish 

from the spark disch to that of the brush. The change in 

tone of the sound of the discharge when the distance between 

the pointers is varied is quite mark 
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No. VIIL—Effect of Condensers on the Brush Discharge from 
the Holtz Machine; by J. W. FEWKEs. 

THE readiest way of producing the brush discharge is to con- 
nect the negative conductor of the Holtz machine with the 

_ With large condensers the brush changes into a glow on the 

knob of the positive conductor. It will be instructive to quote 
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the remarks of Faraday (Experimental Researches in Electri- 
city, vol. i, § 1526) on this glow discharge. ‘“ Diminution of the 
charging surface will produce it; thus when a rod 0°8 of an inch 
in diameter, with a rounded termination, was rendered positive 
in free air, it gave fine brushes from the extremity ; but occa- 
sionally these disappeared, and a quiet phosphorescent, contin- 
uous glow took their place, covering the whole end of the wire, 
and extending a very small distance from the metal into the air. 
§ 1528. Increase of power in the machine tends to produce the 
glow; for rounded terminations, which will give only brushes 
when the machine is in weak action, will readily give the glow 
when it is in good order.” 

It is evident that diminution of the charging surface in these 
experiments of Faraday resulted in a greater electric density at 
the termination of the conductor used, which was also the effect 
with an increase in power of the machine. In our experiments 
the effect of condensers is analagous to those produced by Far- 

Yin diminishing the charging surface, and increasing the 
power of the machine. For, although the condenser really in- 
creases the charging surface, still the electric density is increased 
ina greater ratio. The spectrum of the brush discharge consists 
of a number of fine lines in the blue and violet end of the spec- 

trum, which are difficult to measure on account of the faint 
light. The spectrum differs greatly from that of the spark 
é ie use of condensers. The spectrum of the latter 
18 @ continuous one crossed by bright lines. I have measured 
the wave-lengths of the most prominent ones, and find their 
value as follows: 

ere Atmospheric lines, 

%  STbT 35 5767 N. Plicker 

5687 5686 N, " 
5620 
6019 
5185 5184 Thalen 

500 5003 N. Huggins 

The lines due to nitrogen are thus seen to be the most prom- 

ment. There were many fine lines, especially in the violet, 
which were partially obscured by the light of the continuous 
rpectrum ; and therefore did not admit of exact measurement. 
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Art. XLVUL—Brief Contributions to Zoiilogy from the Museum 
of Yale College. No. XXIX. Results of recent Dredging 
Expeditions on the Coast of New England. No.7; by A. EH. 
VERRILL. 

[Continued from page 414.] 

THE extensive bank near Cashe’s Ledge, consisting for the 
most part of hard bottoms, proved to be one of the most inter- 
esting of the localities on our coast that has been investigated 
by means of the dredge. The crest of Cashe’s Ledge, situated 
about ninety miles south from the mouth of the Penobscot 
River, rises to within four fathoms of the surface. Since it is 

this region commenced a few miles south of the crest of the 
ledge, in fifty-two fathoms, and extended several miles farther 
southward, to the depth of ninety fathoms. Several hau 

po Caridion 
G #, a rare shrimp, previously dredged in the Bay of 
Fundy and at Saint George’s Bank ; idliceros lynceus ; Tritropts 
aculeata ; Paramphithoé pulchella, and other interesting Am hi- 
ear Scalpellum Stroémi, a rare barnacle, dredged afterw off 
vape 
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a large oblong scaly worm, allied to Aphrodita, but with larger 
and less concealed, smooth scales, fewer and stiffer setee, and 
long slender antenne ; it is probabl tmonice filicornis Kin- 
berg, though it does not fully agree with the description. The 

of Sabella, which constructs tubes covered with 
sand, were abundant. The beautiful Protula 

p. 
Terebratulina septentrionalis. The Bryozoa were unusually nu- 
merous and fine: among the more interesting of these were 
Discofascigera lucernaria ; ult crates Stimp., Hornera 
lichenoides ; Farrella familiaris ; Flustra solida Stimp., abundant ; 

‘scopora Skenet ; Myriozoum coarctatum, ete. ; 

The Echinoderms were very numerous and of great interest. 
The “tangles” did very good service in securing large numbers 
of fine starfishes, some of which were previously quite rare, 
and others entirely unknown on our coast. Among the most 
interesting of the Echinoderms were several specimens of Schiz- 
aster fragilis; Hippasteria phrygiana, a magnificent starfish, 

Am. Jour. Achec Paras, Senin, Vou. VII, No. 41.—May, 1874. 
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Hydroids were abundant, 
in the shallower waters of Casco Bay and Bay of Fundy. 
Among the Actinians were Urticinu nodosa and Bolocera Tuedie, 
both of which were added to the American fauna last year by 
our dredgings near Saint George’s Bank and in the Bay of 
Fundy, and were also obtained this year off Casco Bay. Cornu- 
lariella modesta V. (plate v1, figs. 1,2) occurred on Jeffrey's 
Ledge. Sponges were very abundant on Cashe’s Ledge, and of 
many species: among them were Thecophora ibla ‘Thompson 
(plate vim, fig. 8), also dredged last year by the Saint Georges 
Bank expedition; Tethya hispida Bowerbank; two or three 

often nearly hemispherical, a two to four inches 

rted 
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of radiating bundles of large and long slender spicula, often 
more than half an inch long, many of which, at the external 
layer, divide into three horizontal or recurved branches or 
prongs, each of which usually forks near the end into two acute 
divergent branches, serving to support the cortical layer, which 
is more or less irregular and uneven, but firm; some of the 
spicula referred to project beyond the surface, and nearly the 
Whole exterior is rudely and densely hispid, with long, setiform, 
acute spicules, which project unequally from the surface, the 
free ends of many of them being half an inch or more in 

* It may be the Thenea muricata Gray (Bowerb. sp.), but does not agree wi 
the description. The sponge referred to by Whiteaves (this volume, p. 211) was 
Beek an imperfect specimen of the same species. Our species was attached. 

pebbles, etc. 
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ocerdentalis ; numerous specimens of Paitin polynema (ovalis 
Gould) and Cyprina Islandica, and a few dead valves of Gly- 
cimeris siliqua and Panopea Norvegica. The latter occurred also 
on Jeffrey’s Ledge. 

List of species from the hard bottoms on the outer banks. 

In the following list the species dredged on Cashe’s Ledge 
(loc. 21) are designated by c following the name; those from 

fF; . 

stones and dead s 

ARTICULATA. 

Pycnogonida. 
Pycnogonum pelagicum. GO. J. | Nymphon grossipes. . 64. 

eet 
Hyas araneus. 8. aramphithoé pulchella. GQ. & 
H. coarctatus. ©. J. 8. B (?) cataphracta. c 8 & 

irroratus. s. Tritropis oabbat 0. 3. 8. 
Lithodes mai 0. Moéra Dane. c. &. 
Eupagurus pubescens. a. 8. *(Eidiceros lynceus. 0. 
KE. Kroyeri. Jo 6. Melita dentata. c. 
E. Bernhardus. s. Phoxus fone 8. 
Hippolyte spina. J. 8. Podocerus, sp. C. 
H. borealis. ©. 328. Leucothos grandimanus St. c. 
H. pusiola. Ca 68, Metopa, sp. C. 
H. polaris J Unciola irrorata. G § 
H. aculeata. a Ptilocheirus pinguis. 8. 
H. Fabricii. 3.8, pelisca, with red spots. 8. 
Pandalus annulicornis. 0.3. & aprella, spiny sp. Cc. &. 
Caridion Gordoni 0. . es alta, c. 
Crangon s. I cerina. C. 

ysis, sp. J. 8. Anthura brachiata. J. 
Thysanopoda, large sp. 0...) & Bopyrus, on Hippolyte. J. 

2, Sp. Balanus porcatus. 0. J. &. 
Acanthozone cuspidata. J. 8. Scalpellum Stroémi. C. 

Annelida, 

*Lzetmonice filicornis. O. *Nin eet Vv. 
Eunoa (Erstedii. J. *Lum is fragilis. c. 8 
E. nodosa. J. Rhynchobolus alba (?) c. &. 
Harmothoé imbricata. c. *Goniada 8. 
Antinoé Sarsii. ©. Trophonia aspera St. C. J. 
Euphrosyne borealis C. Tecturella flaccida St. C. 
Cryptonota citrina St. J. Brada subleevis St. c 
*Nephthys ingens St. C. Nicomache lumbricalis c. &. 
Nereis p am 0.5.8. Cistenides , 0. J. 8 
Phyllodoce nlandica, 0. tha sexcirrata, c 
Leodice vivida. C. J. —— cristata. C. 

ylega. C. erebellides Stroémi. . 
*N. opalina V ©. s. | Thelepus cincinnatus. ©. J. 8. 
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Annelida—continued. 

Am os oelagd cirrata, C. | Protula media St 

A. intermedia. C. Filigrana implexa. 

peat a © milia se St. 

Sabella zonalis 0. J. Spirorbis lucidus. 

Sabella, sp., in sandy tubes. .J.8. . quadrangularis St. 

Potamilla oculifera. ©. 3. B. §. nautiloides (?). 

Chone, c Ichthyobdella, sp. 

Gephyrea. 

Phascolosoma boreale (?). C. | P. ceementarium. 

Turbellaria. 

Nemertes affinis (?). ©. 

Mo.uusca. 

Gastropoda, 

Admete viridula. O. -8. ac me Ha pide ssa 

Bela turri 8. Turrite 
B. decussata. c. 3.8 T rinse 

B. harpularia. > Odostomia, sp 
Anachis Halizeti c *Scalaria Groenlandica. 

Ast ro C. J. borealis. 

Buccinum undatum. ©. 3.8. Margarita obscura. 

Neptunea curta c. J. 8. M. cinerea. 

N. decemcost: =. M. Gr dica. 

Neptunella pygmea. 0. J. & Calliostoma occidentale 

Tivitta 8. Diador achina. 

chatractus li igatus. ra Lepeta czeca. 

porrhais occiden J. 8 Polycera, sp. 
Natica clausa. 0: 3. 8. *Qylichna alba. 

Lunatia Groenlandica. C. J. 8. #Philine lineolata. 

L, im ata. 8. * hander puncto-striatus. 

L. heros, var. trise 8. Hanleia mendicaria. 

Amauropsis dicots ydermon albus. 

Torellia vestita. 0. strio 
Velutina zonata. ee #E. agilis (?). 

V. levigata. c. 3.8. 

Lamellibranchiata. 

Zirphea crispata. J. 8. Clidiophora trilineata. 

Glycimeris siliqua. Ss. polynema. 

va arctica. c. J. 8. *Leda tenuisulcata. 

Panopwa Norvegica 3s. | *Nucula delphinodonta 
ma sabulosa. Oo *Yoldia obesa. 

*Cyprina Islandica. s. Modiola modiolus. 

Cardium pinnulatum ae Age Modiolaria discors. 

*Cyclocardia borealis. c 4 M. 
*C. Novangliz. o. J. 8. M. ni 
TA, lens. C. J. *Crenella glandula. 

*A. undata. C.J. 8 Pecten Islandicus. 

A. gq j.8. | P. ten : 
Area pectunculoides. c. P. Groenlandicus (?) 

truncata. os Anomia aculeata. Mya 

ast hyalina, 
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Tunicata. 

Ascidia mollis V. c.J.S. | Amarcecium glabrum. 
Ascii cae oa scomplanats. ac.8 | A. pallidum. 
Cione 0. | ptoclinum albidum 
Cyn ein oO. L. luteol 
Molgula ubarttfouiniae J. 8. | Lissoclinum, sp. 

Brachiopoda. 
Terebratulina septentrionalis. 

Bryozoa. 
J zea pruinosa St. C. 3.8, Bugula Murrayana. 
7 nabmlipora crates 28 Sit. 0. Gemellaria loricata. 
Tubulipora, sp. Cc. Flustra solida. 
Hornera lichenoides. Cc. Membranipora, sp. 
Crisia eburnea. C. 3, Discopora §) i 
Farrella familiaris C. Lepralia, several sp. 
Alcyonidium, sp. C. J Myriozoum tatum. 
Cellularia terna‘ 0.3.8 Cellepor: 
Caberea Ellisii. C.J3..8 C. ramulosa, var. 

RapiaTa, 

Echinodermata. 
cece cee rege O, 3. Pteraster militaris. 

Hippasteria phrygiana. 
ere —— Archaster Parelii. 

C.5: 8. arctic 
“var. with slender “reddish Asterina (?), sp. 

spines. 0. J. tenodiscus crispatus. 
Echinarachnius parma. 8. Ophiopholis aculeata. 
Asterias G. J. 8. *Ophioglypha Sars: 
Leptasterias tenera. 0. J. 8. busta. 
L. Te c. J. 8. Amphiphotis elegans. 
L. Mull ri (?) Cc. A. Torelli ( 2). 
i “te meal albula. 0.5. Ophisoanthe spinulosa. 
Solaster en: Giz: Astroph A 
( iliasties he sanguinolenta. C. J. 8. Antedon li. 

Hydroida. 
Campanularia verticillata. J. 8. Sertulariella polyzonias, var. 
Obelia, O38. 8. tricuspidata 
raninatia abietina, C.J. Eudendrium, sp 
Lafoéa, sp. 8. ularia indivisa. 
lalecium muricatum. a. 8. *Corymorpha pendula. 

Diphasia fallax. s. Hydractinia polyclina. 
cupressina. C. J. 8. 

Anthozoa. 
Aleyonium carneum. J.8.° | Urticina nodosa. 
Cornulariella modesta V. Ps U. crassicornis. 
*Edwardsia, c. Bolocera Tuedise. 

292 8 os Se DAnDm 
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Protozoa, 

Spongie. 
Hyalonema longissimum, C. Reniera, coarse and ee sp. © 0.9.6. 
Ropers 0. J. Reniera, sp. with co 
Dorvillia os ae c. ve crac J 
Tethya hispida Bow 0.4. <gpeege pani & 
presi a ae @. 8. H., sp., dark r ee a ells. 0.3.8 

mamillar J. i ‘O, ‘sp., purplish, Poona 0, a. 
P slmastia ale species. Cd; mpact branchin ee sponge. ©. 

ma, sp I Gap abaed spo 
Biberitos ae ‘bright yellow with ‘raved spicula. . 

large verruez. x Isodictya, sp., wi —— 
Suberites, a smooth, orange, ® 7% 

sive sp. J I. infundibuliformis oe O° &: 
Cliona, sp. J. Grantia ciliata. 8. 
Globular cancellated sponge. a. G. arctica (Sy candra Heckel). . 

Several other sponges occurred which have not been ex- 
ed, 

The two localities in shallow water, near Salem Harbor, 
yielded a number of interesting species, with many of the well- 
known Species characteristic of Massachusetts Bay and the 
adjacent coasts. 

EXPLANATION OF PLATES. 

Plate vi.—Fi igure 1, Vermilia serrula Stimpson; an immature specimen, much en- 
lar 

Figure 2, Praia zonalis — Casco Bay, to 20 Legere anterior 
and posterior portions, enlarged 4 diameters. This species has 22 
setigerc ous segmen et the circular Gade of color on the anterior 
portion are brash te 

Figure 3, Ancistria acuta Verrill, from Casco Bay, 10 to 15 fathoms; 
ters. 

Figure 4, Enipo gracilis eee: setw, enlarged 175 diameters. 
Figure 5, Amphitrite cirrata ; a, side view, enlarged about 2 diameters; 

b, one ‘of ia branchie more enlarged; c, one of the uncini enlarged 
500 

Pee ie —Fieure 1, hating lis Verrill; dorsal nlarged four times. gilis Ve: oe view, enlarge 
igure oe lacronemertes gigantea Verrill; , head, dorsal view; 5, head, 
ge view ; natarat Bae 

Figure 3, Zretrastemma. vittata Verrill; a, head, dorsal view; }, head, 
front view: 

4. 

same; spicula of the ictenniaaat uch enlarged. 
Figure er prea carneum Ag.; three of the polyps, much enlarged. 
Figure 4, Edwardsia farinacea AE Te enlarged about three diameters. 
Figure 5, The same; view of the the disk; more 

6, Oligotrochus vitri eus Sars; a, an immature plate; b, a fully 
develo one; enlarged 140 

Figure oe ellum Stroémi es: gee wae or pe 5 diameters. 
hone Thecophora ibla W. Thompson ; 

[Figure 4 of plate v1, figures 2 and 4, plate v ae of plate vat 
were drawn by th author ha pws ok om ere ga Smith ; ‘agare , plate 
vu, by Mr. Sherman; figure 5 of plate v1 was copied from Malmgren; all the 
eves daeetn ie wane 
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SCIENTIFIC INTELLIGENCE. 

I, CHEMISTRY AND PuHysics. 

1. e Specific Heats of Zirconium, Silicon and Boron.— 
W. G. Mei and E. 8. Dana have determined with great care, 
in Bunsen’s laboratory, the A ota heats of zirconium, of silicon 
and of boron, with av o fix the atomic weight of zirconium 
mm consequently the Iormule of zirconia. Although this earth 
forms salts with acids, yet Marignac’s discovery of the isomor- 
phism of zirconium fluoride with the fluorides of silicon, of titan- 
ium and of tin, has resulted in giving the formula ZrO, to zirconia, 
instead of ZrO or Zr 20,. The specific heat determinations were 
made with the original ice-calorimeter of Bunsen.* In order to 
bec ome familiar with the use of the apparatus, some preliminary 
experiments were made with chemicall par cast et and with 
c sos silicon. The constants of the aratus were 

9 3 Tepresenting Passo yt Ae in aiiaond of t the scale 
on "he instrument the quantity of heat evolved by one gram of 
water, platinum and the cine used, when cooled from 1° to 0° C. 

ese values were as follows: W,,==14°657 ; ; Wp=0°4692; Wy= 
2°7657. The results of the Pillai experiments are given in 
the following table 

Silver, Silicon, Silicon. 
Weight of eae poate G, 41415 10011 10011 

Weight of glass case-..--.-- Gg, 0 0-2014 02014 
Weight of platinum ee este Gg, 0 04374 0°437 4 
wo a of Gxptiecd ceses t 99°3° 99°45° 99°45 
Duration of experiment.... M, —M, ‘ 40’ 20’ 45 

Scale motion before expt., Be +0°02 +0-236 +0°169 
ry ? 

t 
“ “ after “ vd : +0163 +0°327 +0°151 

Oscillation of seale-----... Q—Q,, 3275 3176 este: 
rected movement_-___.__ z, 33116 3°23 324° 

Bh ck oi ces bdcs 8, 0-05494 0716995 0°1704 
The value thus found for the specific heat of silver, 0°0549, agrees 
very well with that obtained by Bunsen, 0°0559, and is less than 
that given by Regnault, 0°0570, For silicon, different oe 
gave Regnault values varying between 0°166 and 0°180. order 
to ascertain the purity of their specimen, which consisted of large 

_ gow (14-20-1710) 2-429 for its atomic heat; thus con- 
le oD he deviation of this element, even when pure, from the 
law of Dulong and Petit. 

‘* This ASE III, i, 172, 271, 348, 1874. 
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For the zirconium determinations, a material was used which, 
as shown by analysis, consisted of zirconium = 53, silicon | 5°44, 
aluminum 40°36 = 100°33. It was homogeneous in appearance 
and was — up of metallic scales resembling pear It gave 
as follow 

i. HH. 
Weight of = rempatee el es i eee G, 1°3019 13019 
Weight of glass case, __..__-- Gy, 0°1781 01781 
Temperature of the axis 2 Belge 8 t, 99-7° 99°75° 
Duration of the expt., M,-M,, 30’ 357 

t 
Scale-motion before expt.,_._- ve +0°137 +0111 

0 

t 
Scale-motion after expt.,..__- Pa +018 +0'14 

Oscillation during oe cee Q—-a 294°1 296-2 
Corrected scale-motion, _.--_- eo 298-85 300°59 
Pans heat. 2c osc lke S, 0°1313 071321 
Correcting this result by ve nag bere a given, the authors 
nd for the specific heat of pure zirconium the value 0°6666, and 

expression for zir 

The boron, whose "ejeciti heat was determined by Mixter and 
ae soueinted for = art of well-formed crystals, wana 
the following composition; Boron 90°18, aluminum 9°82= 
The Specific heat of this substance, as obtained in two determina- 
tions, is given as 0°2472 and 0°2489. Calling the apr heat of 
aluminum 0: 2143, the specific heat of pure boron becomes 0°2518, 
and its atomic heat 2°745 ; or, taking its atomic weight ot 545, to 
bring it into accordance with the other determinations, 1 ‘3725 3 : 
thus confirming the results of Regnault and Kopp, and giving a 
much smaller number than is required at Dione and Petit’ s law. 
—Ann. Chem. Pharm., clxix, 388, Oct., B, 

onstant Normal Flame Bes necessities of Feat 
lhonctey as well as exact scientific research require e the use 0 
a’ normal flame constant in ¢ e d uniform in results. 
This is far from being the case either with the generally use sed 
Standard candle, the carcel lamp of definite form and size as used 
in n France, or the pure ethylene gas flame used in Germany. 

Water manometer. This cylinder is filled aa a 275 ondinaty 

ether, and the water pene k of it is heated to 

periments, 4950°81™™* and will remain constant for an hour. 
now the fine screw be o opened slightly, the ether vapor passes, 
under only three or four millimeters of water pressure, to the burner, 

and, being ignited, burns with a brilliant white flame resembling 
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within a milligram. If a burner with an opening of known diam- 
eter be used, and the estimation be made, as is now common with 
the standard candle, by noting the height of the flame, and the 
number of the divisions the key is turned, the character of the 
flame and the consumption of material may be absolutely con- 
trolled and registered. The author suggests the use of this appa- 
ratus for determining vapor tensions, especially of the more dan- 
gerous burning oils.— Ber. Berl. Chem. Ges., vii, 103, Feb., 1874. 

si ae 
3. On the so-called Continuing Rays of Becquerel.—In 1848, 

Becquerel stated that, if silver chloride be exposed to the spec- 
trum directly, it begins to be blackened first in the outer violet 
rays, the action subsequently extending up to the line F. But if, 
previous to this exposure, diffused light be allowed to fall upon it 
long enough to permit a very feeble action to take place, then, 
when exposed to the spectrum, not only does the blackening take 
place in the outer violet, but throughout the whole spectrum even 
to the outer red. He hence called the violet the exciting rays, 
and the others continuing rays, because they appeared to continue 
the action when it was once commenced by the violet. These ex- 

plates in the camera, and then to give them a supplementary 
exposure behind red glass (or any glass which transmits no blue 

i ion with Zencker and P 

o 
ed to the violet argentous chloride (Ag,Cl); 2d, that this 

violet chloride, as proved by the experiments of Seebeck, Herschel, 
Poitevin, Zencker, and others, is sensitive for almost all the colors 
of the spectrum ; a fact of great significance in color photography. 
Becquerel therefore obtained an effect from all parts of the spec- 
trum because he used this violet chloride, produced by his pre- liminary exposure. In proof of this, the violet chloride produced 

aes : ry exposure can re- 
sult in so intense a darkenin Vogel thus explains: Ist, the violet 

is reduced to me silver by the light : 

o a = 5. e H o 2B oe 5 ig <} 2, 3, 8 Fe (a2) 
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C 
2d, in presence of the white chloride, this metallic silver reacts to 
give the violet body: 

AgCl+Ag—Ag,Cl. 

the fact is to be ascribed to the production, by the active rays, of 
& new compound, decomposable now by the previously inactive 

ility, it cannot evidently exhibit this continuing action. And, 
since both bromide and iodide are colored yellow by light, they 

nt 
2°8215 grams of the crystalline oxide, A second portion was then 
heated with distilled water to 100°, and the solution kept boiling 

3d 
* ‘hd 

Prepared by heating the pulverized crystals in a flask, to a high 
temperature, it was found that water which had been agitated, 
Upon the oxide at 15° for 24 hours, contained 0°9306 grm. in 100 
&¢, and 9:306 grms. in one liter. Finally, the amorphous oxide 
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was boiled with water for several minutes, the mixture cooled to 
15° and allowed to stand 24 hours. The filtered solution con- 
tained 3°4056 grams, the liter 34°056 grams of this variety, The 
difference in solubility at 15° of the two forms is consequently 
much greater than at 100°. One part of the crystallized oxide 

parts; one part of the crystallized at 100° requires 46 parts, and 

solution.—J. pr. Ch., II, viii, 234, Dec., 1873, .. Fs 
5. On the Constitution of Anthracene.—Two views are held 

t 
separately, e former view would make anthracene belong to 
the 1:4 or para series and may be formulated thus: 
Ci | CHCH t C,H, ; the latter regards anthracene as a 1:2 or 

ortho-derivative, which may be thus written: Cle, yi 1 Olly. 

b es. 
ketone passed over ignited zine dust yields f-benzyl-toluol, which 
then condenses to anthracene ; while the solid ketone thus treated 
gave an oil boiling at 285°, having the composition of benzy!- 

dation, It 

Ing its vapor through a red-hot tube. Hence Behr and Van Dorp regard their suspicion as established, and believe that anthracene 
cannot a para-derivative of benzol. Th 
as a 1: 2 or ortho-derivative, and assign to it the second of the above formulas.— Ber. Berl, Chem. Ges., vii, 16, Jan., 1874. 

F 
6. On a@ new Amyl Aleohol.—Backuoven has obtained 4 

Seve sininy psa alcohol from fusel oil. The following are 
conc . 

. usions of hi: 
amyl-sulphuric acid is prepared by means of oil of vitriol, and 
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this is converted into barium amyl-sulphate, the kind of salt ob- 
tained is determined by (A) the quantity of sulphuric acid added, 

ixture. ( i 

an oily liquid. This, when washed with water and neutralized, 
gives salts which in their rotatory power are different from those 
obtained from the amyl-sulphuric acid which the water has dis- 
solved. In this way, not only a levo-, but also a dextro-active 

ory pha 
_ under otherwise equal conditions it is in the alcohol prepared 

. pr. Ch,, I, viii, 272. G. F. B. 
new Synthesis of Alcohols.—W aGNer and SayTzEFF have 

hol i i 

4.2. 5 

diethyl carbinol C oe 5. They are at present engaged in study- 

OH 
ing this product and also the products obtained by employing the 
lodides of the other alcohol radicals, They are investigating, in 
addition, the action of the organic zinc compounds on the ethers 

h potassium dichromate, it at first turned brown, and then 
solidifled to a mass of violet crystals, having all the properties of 
Coerulignone. An analysis of the crystals gave for them the for- 
mula C, eH 4D, Further researches upon it are in progress.— 

Ber. Berl. Chem. Ges., vii, 78, Jan., 1874. G. ¥F. B, 
9. Elongations due to Electricity—Mr. H. Street con- 

ducted a series of experiments on the change of length of bars of 

in length is measured by levers and mirrors, in which the reflec- 
tion of a graduated scale is viewed with a telescope. To elimin- 
ate the effect due to the increase of temperature produced by the 
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the same temperature by immersing the wire in a bath of melted 
stearine. From these observations he obtains the following con- 
clusions :— 

ist. The galvanic current produces no other modification in the 
elasticity of a conducting wire than that due to the elevation of 

of heat. 
The ratio of the expansions produced by heat and electricity 

equals for platinum, 25; for copper, 15; for soft iron, ‘22; for 
ard iron, ‘13; and for hardened steel, in one case —*01.—Bibi. 
Univ., 194, p. 148. . hF, 

10. nium Photometer.—The Eart or Rosse has made some 
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T | es {| lL D. 

2°5 | 38 19 11 
5: 27 22°5 10 
(eee 22 44°5 3°8 
9° 21 15 1°6 

13° 15 

The presence of moisture rendered the effect feeble and uncertain, 
probably owing to the deposit of a very slight film of moisture on 
the surface of the bar.—Phil. Mag., xlvii, 161. B OP. 

ll. Acoustic Transparency and Opacity of the Atmosphere.— 
Prof. Tyypax1, in a recent lecture at the Royal Institution, de- 

sounds were employed, large trumpets or horns sounded by steel 
reeds, whistles like those of alocomotive, and cannon. The observ- 
ers on board of a steamer moved to and fro until the limit of au- 
dibility was reached. The following are a portion of the results 
obtained, 

May 19th. Windstrong. At two miles the whistles became so 
wa 

that the rocks became 30° hotter than the surrounding grass, and 
hence formed the base of a column of hot air, from the surface of 
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which so em reflections of the sound-wave took place. In the 
same way, at sea the heat of the sun produced copious evaporation 
and the de in rising would mix — with the air, which 
would reflect the sound like the columns of hot air 

hus appears that on a perfectly calm day a stratum of air 
three miles thick is capable of stifling both the cee a and fog 
sounds. All the observations point to the mixture of air and aque- 
ous Vapor as the cause which could fill the air ete an acoustic 
cloud on a day of the most perfect optical transparency. If this 
explanation is correct, the sound cut off by the vapor should be 
rooney Pea is producing an echo, a result fully verified by observa- 

ore marked effects were obtained with a Brown’. 

seus ages The morning of October 8th was remarkably clear » 

afternoon it clouded up, rained and hailed with almost tropical vio- 
lence. In the midst of this furious squall both born and syren 
were heard, and when the shower — thus lessening the lo- 
cal pattering, the sounds so increased that at 74 miles they were 
more audible than before the shower at ai miles. This observa- 
is utterly opposed to the statement of Durham and others, regard- 
ing the ee influence of falling rain on sound. 

On 10th, during a dense fog, some experiments were made in 
London ‘68 a similar nature. unds were then heard at double 
the distance, as sek ree as on Dec, 13th, when the fog was re- 
prom by a slight haz 

n 

aced an electric ball in a padded box, with a single opening in 

it. At the other end was a funnel with a sensitive flame opposite 
its small end. When the box contained air only, at each stroke of 
the bell the flame responded, so that its length was greatly less- 
ened and emitted a musical roar when the bell sounded ve wR 
When now the gases were admitted, the sound was comp ‘ely cut 
off by reflection from the interposed _— so that {> flame 
remained perfectly tranquil.— Nature, ix, 251, 

12. Reflection of Sound by me.—Mr. Gace G tia recent 
performed some experiments of the division of sou <j by a 

flame or heated gas into a reflected and transu. rt 10n. 
A vibrating bell contained in a padded box was di ed so as to 
propagate a sound-wave through a tin tube, and its — rendered 
manifest by its causing a sensitive flame, ‘placed a t a distance in 

tion of an ignited coal-gas flame, issuing from an ordin 
wing t urner, was allowed to stream — across the en¢ of the 

d-wave i ortion of tht sound- 

nas limiting st'rfaces wave issuing from the latter was reflected at t 
of the heated layer; and-a part being transmitted nace? ieee 
now — nec tae to slightly agitate the sensitive flam 

2 erg owas neers ee os st: 
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10 he same moment 
the second sensitive flame, ceasing to be affected, returned to its 
former tranquility.— ature, ix, 334. Bi GOP. 

é 

II. GeoLtocy anp Natura History. aC 
jl. On: Mountain Sculpture in the Sierra Nevada, and the 
~ethod of glacial erosion ; b . Carr.—After speaking of 
the divisional planes in the granites of the Sierra Nevada, Prof. 

the group. 

Domes of close-grained siliceous granite are admirably calculated 
to withstand the action of atmospheric au chanical forces 

© other rock-form can compare with it in strength; no other 

unable to force the mig 

time. 
e Star {ing group of domes is perhaps the most interesting 

of the Merc 1 basin. The beautiful conoid, Starr King, the loftiest 
and most p fect of the group, was one of the first to emerge from 
the Glacial sea. * —# x 

ere appear to be no positive limits to the extent of dome 
Structure in the granites of the Sierra, when considered in all its 
numerous modifications. Rudimentary domes exist everywhere, 
Waiting their development, to as great a depth as observation can 
reach, The western flank was formerly covered with slates, which 
have -vidently been carried off by glacial d tion from the 

Jour. Sci.—Tuirp Series, Vou. VII, No. 41.—Mar, 1874. 
26 
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bottom of the slates is ge 6 the dome — prevails almost 
to the exclusion of others. As w proceed southward or north- 
ward along the chain eo the region He is cent to Yosemite Valley, 
dome forms gradually ya less perfect. 

inter forms already conceived and ripe. The harder the rock, ang~ 
the better its = alized cleavage planes are developed, thy 
greater will be the degree of controlling power possessed by 14 
over its ree roe as compared with that of the disinterring gla- 
- and the softer the rock and more —* developed its 

8 

cier, gliding with tremendous pressure past splitting precipices 
and. smooth-swelling domes, flexible as the wind, yet hard-tem pered 

Maes is 4. 
2. Note on = recent Volcanic Action in Hawaii ; by T. Coan. 

from a letter to J. D. Dana, dated Hilo, Hawaii, Jan. 6th, 1874.— 
bug are oar that the great summit crater of Mauna Loa, 

strations, which roused the attention of m witnesses. But it 

was not until the 20th of April, 1873, that a continuous exhibi- 
tion of mountain pyrotechnics commenced. From that day to 

the present, now almost nine months, the action within the great 
cauldron has not remitted. Most of the time the boiling has been 
vehement, and the scene was never more brilliant than a few 

5 pa 
ings and roarings ae been heard low down the a oF the 

moun ages and, as some testify, as far as Reed’s Ranch, probably 
fifteen miles. 

__ But the great marvel of this eruption is its duration. We have 
_ Seen nothing like it before in this crater. The eruption of 1855-6 
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flowed fifteen months; but this rent the mountain laterally and 
flowed longitudinally ; whereas the present eruption has, as far as 
we know, made no lateral vent and found no outlet. -The actio 
. vertical, and it is simply a gigantic mountain-pot of boiling 

vas, 
Can you tell what sustains these Plutonic fires, and lifts those 

burning columns and agitates that fiery abyss at the height of 
nearly 14,000 feet ? What are the forces basco ove or shake 
with so terrific power the foundations beneath us ? 

Kilauea, during all this time, has been oneal a active. Some- 
times the action has been intense and the illuminations brilliant ; 
and again Madam Pele has been quiet. 

ut the great depression in Kilauea, caused by the gh of 
1868, is fast filling up by repeated overflows from the south lake, 
while, all around that lake, a vast mound is rising, whose summit 
is nearly as high as the southern rim of Kilauea, and it may soon 
overlook it. 

ake Mineral resources and Geology = the State of Quere- 
taro, Mexico , by SeXor Marrano Barc A memoir (in 
Spanish) presented to the Director of the School of Engineers, 
Mexico, and published creas the direction of the Minister of Jus- 
tice and Public Instruction. 28 4to. Mexico. 1873.—After 
describing the mineral localities of Queretaro, which include mines 
of gold, cinnabar, native silver an tetrahedrite, galena and man- 

n a form 

geology and physical geography of the State. He distinguishes 
three formatio ie the Orecavecun, Pattiaey and Quaternary. The 
Cretaceous extends across the State from east to west, and con- 
tains fossils of the genera Crania, Hippurites, Nerinwa, and other 
ret orms. The occurrence of these Cretacéous beds 

Shows that the region of the Sierra Gorda was submerged dur- 
ing that period. The erste Sr rocks of the State belong for 
the most part to the Tertiary period 

Remains of the Mastodon and Elephant occur in the monrevige. 
of the valleys. Following the geological chapters are others 
0s snemestee Flora and Fauna, Statistics and History of the 

a is much to be desired that the work ,which Sefior Barcena has 
8o ably performed for Queretaro, should be extended by others 
ee all wah Mexican States. 

4. Report of Progress of the Geological Survey of Canada, 
Sor 173-1875; Aurrep C. Srrwyn, F.G.S., Director. 300 pp. 
8vo. Montreal, 1873. (Dawson Bros os.)—This volume contains 
Reports by Mr. Selwyn, the Director of the Survey, J. Richardson, 
Dr. Dawson, Mr. E. Billings, Dr. Harrington, Mr. Robert Bell, 

Mr. MeQuat, Mr. H. G. Vennor; on part of New Brunswick, by 
Prof. Bailey’ and Mr. Matthew ; on the coal mines of a Breton 
by Mr. Charles Robb, Mr. Selwyn, in his notes on a Geological 
ebonn naisance from Lake Superior to Fort Garry, remarks respect- 
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ing the so-called = ee grounds) Huronian Rocks observed 
on the route between Lac des Mille Lacs and Separation Lake, 
and thence via Sandy, Lake to the Lake of the Woods, resemble as 
closely the chloritic, epidotic, and dioritic strata of the altered 

ebec group as they do do those which on the shores of Lakes Huron 

Abbitibbe, 
lying the Learn gains ( (like the others), are also probably o 

the Queb Billings found that the Mistassini ser- 

the rocks of Abbitibbe are so closely like those of the former 
place that they are probably of the same formation. This being 
so, Mr. Selwyn remarks that “it becomes an interesting _— 
in what way oir are related to the Huronian series of Lake 
Huron and Superi 

The report by Me: Richardson, with those on the fossils of the 
coal beds of Vancouver's Island and vicinity, are of great interest. 
Mr. Richardson states that on Vancouver’s Island the rer shales, 

palevntologicl secarianis 
6. Annual Report of the State Geologist of New Jersey for 

the year 1873.—This Report on the progress of the Survey during 

importance, such e drai he 
Passaic and Pequest Rivers. Its chief geological interest lies in 
the description of the Archean rocks an agnetic 

Pp oc 
a Srone gneiss, either vertical or dipping to the southeast, with 
white crystalline limestone occurring largely in the Passaic and 

descri 
analyses of the ore add to the value of the r A well executed 
map in two sheets represents clearly the ac belts of Archean 
alluded to, and is particularly interesting as giving a good idea 
of ene relative positions and number of the outcrops of iron ore. 

trographische Studien an den Basaltgesteinen Bihmens ; 
Dr. ‘E. Boric, Prag., 1873 (Arbeiten der geolog. Abtheilung der 
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Landesdurchforschung von Bohmen, II Th.).—The researches of 
Boricky extend over the whole range of basaltic eruptions in 
northern Bohemia, embracing some 300 localities. The memoir 
contains descriptions of all the important varieties, based upon an 
examination of 800 microscopic sections, and 

h 
discussed, One of the most interesting chapters is upon the Para- 
genesis of the secondary minerals of the basalts. 
The author distinguishes the following varieties of the basalts : 

I, Magmabasalt ; II, Nephelinbasalt; II, Leucitbasalt; IV, Feld- 
sparbasalt ; achybasalt ; VI, Tacylybasalt. 

8. Ueber die Verbreitung des Kali und der Phosphorsdure “a 
O i 

ry 
Ostracoids of the Pliner, by Dr. Aug. Ritter von Reuss, The 
text is accompanied by nine plates. _ : 

10. Proceedings of the California Academy of Sciences.—The 
first volume of the Proceedings of the Academy, containing a 
number of valuable original papers, has been reprinted, and a com- 
plete series of the publications of the Academy may now be had. 

see m opes of the peaks kno 
“Walnut Mountain,” and “ Max’s Patch,” in Cocke County, Tenn., 
and Madison County, N. C. e rock is said to occur also in 



* 
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mined the specific gravity at 2°79. The rock is very compact and I awa; takes a high polish, and will doubtless prove to be a valuable 
material for ornamental architecture. 

e deep 
chians has caused the covering of most of these mountain slopes 

d 
crops; and the dimensions of the bodies of unakyte are therefore 
as yet unknown. Apparently forming part of the same series, 
there are heavy beds of specular iron-ore; and the whole series is 
referred with little doubt to the Archean age. 

nalysis of “ Novaculite,” or “ Ouachita Whetstone,” from 
Hot Springs, Arkansas ; by Mr. C. E. Warr.—A ve ure, 
snowy-white specimen of this beautiful material, which has been 

7 ; “ce S e fairly described by Dr. D. D. Owen in his ond Geological 
Report on the State of Arkansas,” as “equal in whiteness, close- 
ness of texture, and subdued waxy luster, to the most compac 
forms and white varieties of Carrara marble,” of sp. gr. 2°649, 
proved to consist of : Silica 99°635 (by diff. ), alumina0-1 13, magnesia 
0-087, sodium oxide 07165, potassium oxide, trace; iron, trace 

0 ; i 

thirty minutes’ boiling only led to 3:56 per cent bein taken up. 
—From Notes of work by Students of Practical Chemistry, in the 

Laboratory of the University of Virginia, Chemical News, 
Nov. 29, 1873. 

13. Note on Pickeringite from Missouri, (in a letter to one of 
the editors, from G. C. BroapuxEap, State Geologist of Missouri, 
dated St. Louis, Mo., March 3, 1874.)—The Pickeringite occurs in 
efflorescences on sandstone of the Lower Coal-measures in Barton 
County, Mo. An analysis by the chemist of the Geological Sur- 

h : ve hauvenet, gives the following for its composition: 
Sulphuric acid 33-77, alumina 16°58 magnesia 2°92, water 44°64—= 
99°91. This nearly corresponds with the composition given for 

and Harbour’s, Bell’s, Hayden’s, Brandegee’s, Porter’s, Coulter's, 
te.; but omits Dr. Vasey, whose collection was among the largest 
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Astragalus Brandegei, Astr. scopulorum, Rosa sand, 
Erigeron glandulosum, FE. Coulteri and Senecio renifolius, besides 
a couple of Mosses (by Mr. Lesquereux from Hall’s collection), 
and’a Fungus by Mr. Peck. Hall and Harbour’s plants are 
generally referred to by numbers, and Parry’s are sometimes ; but 

t 2 

lanceolatus, v eyi, Parry (No. 273), and Artemisia arbus 
cula Nutt. (No st two are described in Watson’s 
report, to which it will presently appear that the authors con- 

hat the writers of this Synopsis have by no means made the 
“references to authorities consulted and used” which it is said in 

m 

num, Vaseya,* Hrioc : . with no alterations, save those incidental to inaccurate copying 
M 

Cercocarpus, Cleome, Tellima, Gayophytum, Jamesia, ete., the 

reference “‘ Benth. and Hook.” is given, the writers have copied 

Bentham and Hooker only from Mr, Watson’s sometimes amend 

atson 
dons, and inferior radicle.” The authors of the Synopsis copy 
Watson’s words here, as elsewhere, and indeed there is no evidence 
that they have ever even seen the original Latin! The same dis- 
Ingenuous borrowing appears most copiously also in the specific 

* Vaseya comata Thurber; Colorado, Vasey No. 634. This species surely might 
have been credited to Vasey. 
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were a tedious task; the following esti will suffice. Thlaspi 
alpestre, Clayt Chamissonis, Cercocarpus parvifolius (an 
e in uremen he onl e), odanthun, 
Brickellia Californica, Solidago Guiradonis and its variety, 
Solidago pumila, Franseria Hookeriana, Antennaria alpina, ete. 
These are examples of exact copying. The instances where the 
copying is as real, though the wording is slightly varied, are much 
more numerous. One cannot but wish, for the honor of American 
Botany, that when Dr. Porter said that “the plan followed in the 
Synopsis is that of Mr. Watson,” he had added, ‘ ‘and much of the 
descriptive matter is also taken "from the same wor 

Danrex C. Eaton. 
New Haven, April 3d, 1874. 

t the principal collaborator in Mr. Watson’s volume should 
call sgicaion to the scanty acknowledgement of the free use made 
of it is natural. at volume is a model in its way, and cost an 

preface. was sxiieek sboiial on Professor Porter’s part, we were 

perfectly confident. The assurance received from him that it was 
a pure sr hahaa is accompanied by the expression of sett “ sin- 

th e oes vine. Observations were made on one or more gauges 
several times daily, and -eovasionally inet hour of the son and 

uly. 

the —— below zero, so th is: there re was indicated a powe 
suction into the tree, and —- rapidly with the sun, until the 

Salinas. oaianete was ient to sustain a column of water 

change represent nted by more than 44 feet of water. 
oe — 22d the change was still greater, requiring ae 
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its representation 47°42 feet of water. These extraordinary fluc- 
tuations were not attended by any peculiar state of the weather, 
and happened twelve days before there were any indications of 
growth to be detected in the buds. se observations are be- 
lieved to be quite new, and as yet inexplicable, but will receive 
further attention another spring. 

The maximum pressure of the sap for the season was observed 
at 10 a. m., April 11th, and was equal to sustaining a column of 
water 31°73 feet high. This was an excellent sap-day, consider- 
ing the lateness of the season. There was noticed a general cor- 

feature of this fact is, that though apparently produced lag bags 
i i ined the s 

gauges at once began to show diminished pressure, while sap 

from the tree, notwithstanding the enormous pressure 
already existing. i 

he hole opposite the 
lower gauge, it was found that the communication between it and 
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The buds of the birch now began to expand, the tiie of the 
ap to diminish, and the oscillations of the mercury to become 
more decided and regular than before. The upper gauge ceased 
to vary May 14th, remaining stationary at zero. e lower one 
declined ty and varied greatly, but did not fall ec Zero 
until May 18th. On May 27th it also became stationary at 
The suction manifested by the birch was. very little, never sccliit 
ing nine feet of water, and continued only for a few 

To determine, if possible, whether — other force hati ‘the vital 
action of the roots was necessary to produce the extraordinar 
phenomena described, a gauge was attached to the root of a blac 
birch-tree, as follows: The tree stood in moist ground at the foot 
of the south slope of a ravine, in such a situation that the earth 
around it was shaded by the overhanging bank from the sun. 
root was then followed from the trunk to the distance of ten feet, 

April 26th. The pressure at once became evident, and rose con- 
stantly with very slight fluctuations, until, at noon on the 30th 
of April, it had attained the unequaled height of 85°80 feet of 
water. This wonderful result showed that the absorbing power 
of living birch rootlets, without the aid of any of the numerous 
helps imposed upon them m by ingenious philosophers, such as ex- 
halation, RE oscillation, dilatation, contraction, etc., wa 
8 e sufficient to acc count for the most essential of the curious 

Gobaiiad nd Paiva ie gene was s repeated, May 9th, and a ‘pres: 
sure of 49°52 feet o eae obtained, May 24th. ‘This is six and a 
half feet higher than was observed by Hales. The peculiar fea- 
tures of the pressure of the vine-sap are: its lateness in the sea 
son; its apparent independence of the wiather its uniform and 

moderate rise, day and night, to its maximum; its very gra 
decline to zero without an = marked oscillations, and its constant 
and almost unvarying suction of from 4°5 to 65 feet of water, 
manifested from June 20th to July soeh when the observations 
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IT. MisceLLANeous Screntiric INTELLIGENCE. 

1. The newly discovered Crater of Maui. (From a letter of T. 
M. ALExanDeER to the editor of the Hawaiian Gazette, dated Dec, 

Keahikano. The sides within and without were covered with the 
usual vegetation of our mountains, mantled over all the trunks 
and branches with thick elegant mosses, and interspersed with a 
few palm trees. The bottom of the crater and the greater part of 
the mountain above to the summit were overspread with a thick 

and the upper portion of the mount nts, 
Strange ferns, violets, a species of daisy, and splendid lobelias, 
were abundant. But what especially attracted my attention = 

stretching from near the. Waihee to the Honokahau Valley, form- 
ing the terminal point of valleys for seven or eight miles of the 
Coast, and the reservoir, as I was told, of the greater part of the 
Streams of the Waihee, Kahakuloa and Honokahau Valleys. In 
this crater, situated in all parts of it, were nearly a score of vol- 
Cane pits, not cones, but pits fifteen to fifty feet broad and ten to 
twenty feet deep, with shrubbery within concealing the chasms 

low, Passing around the northern brink, and near the Honoka- 
hau Valley, I was surprised to see a slender column of steam or 
Smoke, rising from one of these pits. 1t was a cold, clear morning 
before sunrise, with a light south wind blowing, so that there was 

Such a phenomenon. Going near, I perceived that white 
Were indeed arising from a chasm through the shrubbery at the 



526 Miscellaneous Intelligence. 

end of the pit. There were four natives with me, whom I called, 
and who were as much astonished at the sight as myself. A few 
rods further toward the Honokahau Valley, I found a pit with 
two such columns of steam or smoke arising, one from each end, 
and beyond others; and at last two on the Waihee side of the 
crater, nearly a fifth of a mile from the first fuming chasm. I 
counted in all six such columns of steam or smoke. I could not 
perceive any sulphurous odor to the fumes, nor much if an 
warmth to them. Very little lava was to be seen. A few basaltic 
columns appeared supporting the lower side of the crater; but the 
rock of the region was chiefly feldspathic, decomposing into a stiff 
white clay. : 

I was inclined to suppose that these pits were connected with 
subterranean chambers heated by volcanic action; and that the 

m the depths on a co 
already pervaded with smoke, was at least changed into fumes of 
steam. Very likely at the warmth of midday this phenomenon 
would not be seen. 

am not aware that fumes like these have been seen arising out 
of craters on any of these islands excepting Hawaii. None has 

high up on the mountain. It is quite startling to some people 
a 

then crossing the head of Honokahau, and thence descen he 
ridge between that valley and ut it is hardly safe to 

most bottomless chasms had become watercourses, and had at length by their whole depth worn through adjoining 
: ys ees been thus begun, deep 

almost as the depth of the mountain, This process is noW 
_ the wasting away of these craters. P a 

;* 
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See 7 avian Voyage.—The Report of this Expedition, now 
Going from the Government printing office at Washington, furn- 
ishes the following data to the N. Y. Tribune of — 3d, Dr. 
Bessels submitted a memorandum of the most im rtant dis- 
coveries of the sipaditiots - he results of the oreediiie may be 
summed up briefly as fol 

(1.) The Polaris reached 82° 16’ N., a higher latitude than has 
been attained by an 

Capt. Buddington’s tes estimony is is very definite as to the imprac- 
ticability of pushing the vessel further north than the point which 
they reache 

The navigability of Kennedy Channel has been proved be- 
yond a doubt: 

3.) Upwards of 700 miles of coast line have been discovered 
and surveyed : 

(4.) The insularity of Greenland has been proved; and 
-) Numerous observations have been made seiatinn to astron- 

omy, magnetism, force of gravity, ocean physics, ge Sond 
Zoology, ethnology, botany, and geology, the records o cept ; 

National Beslan and some of the results of which we propose 
briefly to enumera 

Great care was geet in determining a reliable meridian at 
Thank-God Harbor. Soon after entering winter quarters an 
Observatory was erected on the shore, thirty-four an above mean 
Sea level, and the transit instrument ' stationed there. The longi- 
tude of this station was determined by the pc Ses of three 
vet lunar distances ; a number of moon culminations; a great 

er of star transits; a number of star occultations ; and a 

_have been preserved which are ican to establish the position 
of this station. Besides the above-mentioned observations, twenty 
sets of pendulum experiments were made, doa ae are saved, but 
the observations for time belonging to them are los 

observations obtained were more joe lete than 
any others ever before made in the Arctic regions. e instru- 
a supplied were: One unifilar pea posal one dip circle, 

h Lloyd’s evens one theodolite, and several prismatic ar 
sg The rvations on variation of doclumetion were r 
tered at Gottingen ¢ time, and were continued for five A 

ings taken hourly. Beside that, three term days were ob- 

magnetic stations. Further, a number of observations were 
taken either with the theodolite or the prismatic compass. When- 
ever possible, the dip was observed, and several sets of observa- 
tions on relative and absolute intensity and of the moment of 
inertia were obtained. 
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a, there was not much opportunity for taking 
soundings. ut twelve were obtained along the coast of Grin- 
nell Land, whills> prove that the hundred-fathom at follows the 
coast at a distance of about fifteen miles in Smit of 
these soundings (ninety fathoms) proved highly inedeseting con- 
taining an organism of lower type than the sito lithe discovered 
by the English oo expedition. It was named Protoba- 
thybius Robeson number of deep-sea “temperateires were 
taken with scenic’ observations on the density of the water. 
Following the coast of West sob eccregr the limits of the Gulf 
Stream were ascertained. Specimens of water from different 
depths were preserved in bottles, bat, unfortunately, lost. 

were careful on ote 
Special attention was devoted to the aurora borealis, which 

occurred frequently, but rarely showed brilliant colors, never 

P, 
and the sicnieent condition of the a mame frequently tested, 
in no instance could the least oat of electricity be detected. 
The amount of precipitation was measured as carefully as the 
violent gales would permit, by means of a rain gauge supplied 
with a funnel. In February, as soon as the sun reappeared, ob- 

he collections of nuvi history are nearly entirely lost. 
With the exception of two small cases containing animals, a 

; e 

represented ‘by raneoee 9 a eco e number of species of in- 

peptic the “eaten of tie pier Silurian limestone, which 
seems to constitute the whole west coast north of Humboldt 
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Glacier, is very uniform, some highly interesting and important 
observations have been made. It was found that the land is ris- 
mg, as indicated, for instance, by the occurrence of marine ani- 

locality was favorable the lan d by drift, s 
taining very characteristic lithological specimens, the identifica- 
tion of which with rocks in South Greenland was a very easily 

half of the first volume, is an exposition of the acme of Logic 
m its more recent developments. Following 

8 
by a symbolic notation of the utmost Sip ae & The system is, 

; i exible that it embraces 

With ease forms of argument which the narrow limits of the old 

and while rendered more powerful as a guide in intellectual pro- 
cesses, is made practically useful. Other changes of similar effect 
and of great interest might be mentioned, but must be p 
Over for want of space. 

: Y> ee 
Inductive Inference ;' Inductive or Inverse Application of the The- 
ory of Probabilities. Book II, Exact Measurement of Phenom- 
ena; Units and Standards of Measurement; Analysis of Quantita- 



530 Miscellaneous Intelligence. 

eralization; Analogy; ¢ 
B I, Reflections on the Results and Limits of Scientific 

Method. 

ng 
n and 

5. Corrections for the paper, on page 193, on the Connection be- 
tween Isomorphism, Molecular Weight and Physiological Action ; 
by James Buaxu, M.D. (Letter from the author, dated San 
Francisco, March 4.)—The notes on the physiological action of 
the substances were intended to apply to the whole of the sub- 
stances in each group, and not as they now read, as if different 
members of the same group produced different effects. grou 
5 the substance experimented with was the double chloride of 
osmium an tassium 



APPENDIX. 

Art. XLIX.—WNotice of New Tertiary Mammals. Il; by 

O. C. MARSH. 

Among the remains described in the present paper are those 

of several Hdentates, the first detected in this country in the 

Tertiary formation. The numerous extinct species of this 

order previously known, both from North and South America, 
are all from more recent deposits. 

Morotherium gigas, gen. et sp. nov. 

tions resembles that of Megalonyx Jeffersonii Harlan. The head 

of the femur is hemispherical, but slightly expanded in an 

antero-posterior direction. The great trochanter is massive, 

what recurved, and encloses adeep pit, as in the elephant. The 
third trochanter is represented ols 
the lower half of the shaft. On the posterior surface, there is a 

face for the patella is broad and shallow, and is separated by a 

deep groove from each of the condyles ; the inner groove eet 

about twice the width of the other. The humerus is expand 

at its distal end. The olecranon cavity has little depth, and 

there is no perforation above the inner condyle. The latter 
its articular face concave transversly, as in Mylodon. The 

outer and inner deltoid ridges unite below, terminating In & 

double tuberosity. 
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Measurements. 

OR TORN ge oak sg dk bce ok wo Sb ee 450%" 
Transverse diameter at proximal end, -------- 217° 
Antero posterior diameter of head of femur, a Spe 106° 
PUUNRN OTN CUIOOEEN oo es cy chee oan nny abe 98° 
Least transverse diameter of | RS ee ie ee aes” 130 
Least antero-posterior doe age Peas ota, oy eens 55° 
merase Of Crobnlear Sitihtey. 5 5. ee A ee owns 82. 
POOR CLOUN o  ee es oe ves wees 50° 
Transverse diameter of — Srdvle oe 78° 
Least transverse ae r of shaft of humerus, 93° 
Antero-posterior destiater of ulnar condyle of ‘humerus,.-. 70° 
weevOree Cinmeler, 8 see es ws cd ohne Oe 

The known remains of this species indicate an animal ee 
two-thirds the size of Megalonyx Jeffersonii Harlan. The spec 
mens here described are from Pliocene strata, in Central Gali- 
fornia. 

— leptonyx, sp. nov. 

when entire, was about 90™ in se It 
vertical diameter through the basal ini rar 24" wide 
across the articular facets. The specimen was found in the 
Pliocene beds of Idaho, and has been kindly loaned to me for 
examination by my friend, Prof. J. S. Newberry, of Columbia 
College. 

Stylinodon mirus, gen. et sp. nov. 

A new extinct mammal of great interest is represented by 
portions of both jaws with teeth, and a few other remains, 
which were obtained by the writer last autumn in the Eocene 
deposits of Wyoming. These specimens resemble in some 
respects the corresponding parts of the genus Zoxodon Owen, 
from the Quaternary of South America; but may, perhaps 

: have some more affinities with the Edentates. “The low 
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jaw preserved is massive and deep, and contained six molar 
teeth, all essentially alike, and inserted in deep sockets. They 
all grew from persistent pulps) In form, they are nearly 
cylindrical, with an approach to a quadrate outline in transverse 
section. The outer and inner faces are covered with a thin layer 
of enamel. A portion of a large incisor was found with this 
jaw, and evidently pertains to the same animal. This tooth 
was large, and somewhat curved. Its outer face was coated 
with enamel, marked with transverse lines of growth, and ver- 
tical striae. 

Measurements. 

Extent (approximate) of six lower molars, _.....--.----- 45mm. 
Antero-posterior diameter of third lower molar,. -.----- 11° 
Transverse eanpter Ss a a ee Se ee 12°3 

Width of external layer of enamel, 9. 
Thickness, ipa ak oe Uy ele eget cue eres 2 GES 

Length of inserted portion of upper molar,.-.-----.---- ‘41° 
Depth of pulp cavity, ee 20° 

Width of band of enamel 6n ROE. oo ae 22° 

The only remains of this species now known are from the 
eal Kocene of western Wyoming. They belong to a single 
indi vidual, which was about as large as a Capybara. 

Tillotherium latidens, sp. nov. 

Measurements. 

Antero-posterior diameter of last upper molar,_.-.------- tea 
Antero-posterior diameter through outer lobes, -.. . .--- -- 26° 
Antero-posterior diameter through inner cone, 23° 

* This Journal, v, p. 485, June, 1873. 
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Transverse diameter through center,......--.----.-----367"* 
Transverse diameter through anterior lobe,. ---.--- ------41° 
Height of crown through antero-external cusp, ---- --- ee © 
Height through inner come, «..- . 2-5. 2...2.--4---++-+-i50a8 

The type specimens of this species are from the upper Hocene 
of Wyoming. They indicate an animal about the size of a 
Tapir. 

Elotherium bathrodon, sp. nov. 

The largest species of this genus hitherto discovered in the 
West is represented by a few remains in the Yale College 
Museum from the Miocene of Dakota. Among these speci- 
mens is a perfect lower molar tooth, apparently the aah ich 

f Hlotherw 

nearly ex 298 on the sides of the crown, but is well marked 
in front. ‘The enamel is rugose. 

Measurements. 

Antero-posterior diameter of last lower molar, ---- -- .---- 475" 
‘Transverse diameter through anterior cones, ---- --------- 34° 

- Transverse diameter through posterior cones, ---- -------- 28° 
; Eetown in Pomiice ol cee eric suse Woe 28° 

Penh of fang in fromty)é ooo su he cole cede ei 55° 
sMeight of erown at heely. < oni. ccs bce nouns glee 

___ This species must have been nearly as large as a Rhinoceros. 
The only species of the genus that approached it in size 1s 
Elotherium Leidyanum Marsh, from the Miocene of New Jersey- 

Yale College, New Haven, April 20, 1874, 
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. W. Hiuearp, Univ. of Michig: 

[Presented to the National Academy of Sciences, April 24, 1874.] 

THE main points of Mallets Theory of Vulcanicity have 
age before the world of science for some time, and teton ex- 

of access, that few of hiss interested ‘are enubled to a appre- 
Ciate the caution and laborious conscientiousness which Mallet 
has Si So to bear on his investigation and discussion of this 
most complex problem; and to what extent he has himself 
ditivipated most of the objections raised. In calling attention 
to some apparent omissions in this respect, it may be useful to 
recall the state of the spies as regards some of the more 
prominent ot eee at issu 

The first and most omni attack upon the very basis of 
Mallet’s nie comes from Sir Wm. Thomson, in a letter to 
Mr. Poulett Scrope (Nature, nie 1, 187 2), 3 in ie ch he von 
attention to, and re-affirms, the results o 
(supplementary to that of Hophins) on the Bont ohio a fluid 
nucleus and imperfect rigidity of the earth must exert upon 
precession and nutation; and which led him to the conclusion 
sas, unless the rigidity of the globe as a whole were greater 
than that of steel, there must ensue a tidal deformation of the 
solid mass, which would sensibly change the amount of preces- 
AM. Jour. 8ot.—Tiinp Sete, Vou. VII, No. 42.—June, 1874, fae dik 
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point, the conclusions of Hopkins or himself. 
The subject has since been taken up by Gen. Barnard 

(Smiths. Contr., No. 240), who, while confirming the results of 
Thomson upon the premises assumed that physicist, also 
shows that there are assumable and admissible conditions upon 
which a fluid nucleus with a moderately thick crust may ex- 
hibit the same constant, or periodically recurrent, amounts of 
precession and nutation, as a solid globe. 

Mallet refers to Thomson's argument in favor of great rigid- 
ity as corroborative of the necessity for assuming a crust of 
great thickness, such as would render it inadmissible to assume 
a direct connection between volcanoes and the liquid nucleus. 
But it is difficult to see how the “ preternatural rigidity,” made 
a postulate by Thomson, could in any manner be compatible 
with the requirements of Mallet’s theory. For the latter repre- 
sents the earth’s crust as a congeries of fragments, sustained 
partly by the contracting liquid nucleus, partly by each other 
on the principle of the arch ; therefore necessarily often locally 
in a state of unstable equilibrium, and liable to be disturbed 
by slight outside forces. That the tendency to tidal deforma- 
tion contributes toward producing such disturbances has been 
rendered probable by Perrey’s discussions, and by the repeated 
coincidences of violent earthquakes with tidal extremes, lately 
observed. 

sion. He denies that Delaunay has shaken, in any important 
imsel 

a case of absolute homogeneity and equilibrium—if then. It is 
certainly incompatible with the demonstration made by Prof. 

f 

aden s: it extremely probable that at a compara- 
th the rigidity of all materials must be seri 
y a high temperature, despite of pressure; OF 

en consider alone the secular loss of heat by 
h must result in a contraction affecting un- 
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equally the heterogeneous couches of which, on any hypothe- 
sis, the solid portion of the earth must be composed ; it will be 
difficult to persuade geologists of the actual existence of the 
“preternatural rigidity,” until every reasonable hypothesis that 
can dispense with this assumption shall have been exhausted. 

mong the objections raised by geologists, the first and 
apparently gravest was that of Forbes (Nature, Feb. 6, 1872), 
who argues the untenableness of Mallet’s theory on the ground 
of the asserted general identity of composition of volcanic 
ejecta. In fact, from Mallet’s point of view it would seem, that 
lavas might have the composition of any fusible rock whatso- 
ever, in whase strata the crushing might happen to occur; and 
hence that, if taking place within the sedimentary strata, there 
ought to be a very great diversity between the ejecta of differ- 
ent vents. 

upon the crust; and hence that it is not unreasonable to assume 
that a pressure sufficiently great to produce fusion may never 
occur within the limits of the sedimentary strata, albeit other 
manifestations of subterraneous thermal action may not be 
wanting. It is true that, on the whole, Mallet’s memoir leaves 
upon the reader's mind the impression that he seeks the source 
of voleanic action at depths sufficiently shallow to justify in 
a measure the objection raised by Forbes; although he ex- 
pressly declares that with our present data, the determination 
of the points at which the maximum of crushing effects occurs 
is impossible. ee s 

Similar considerations apply to the objection raised oy F. 
W. Hutton (Nature, Nov. 27, 1878), that “faults show no heat- 
ing effects, even where considerable crushing has taken place. 
The pressure under which the faulting occurred may have 

tion. No matter how great the dislocation or crushing, no 
great increase of demperalure can occur if it takes place siowly, 
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however great may be the guantity of work performed, or of heat 
roduced. And very many, if not the majority of extensive 

faults actually occurring, show evidence of having been formed 
without cataclysmal disturbance. 
Among the other points raised by Hutton (loc. cit.) there are 

several which are at once disposed of by a perusal of the orig- 
inal memoir. There are others of some weight. That ‘‘lines 
of least resistance once chosen must remain,” is doubtless true 
in a very wide sense; and in that sense this is scarcely at 
variance with observed facts, since the lines of weakness along 

down of the crust-fragments in consequence of interior contrac- 
tion. Hach 

space of two independent factors (viz: of a condition of very 
unstable equilibrium of some crust fragment, with a tid 

e), in order to produce a maximum of disturbance. It 
cannot be expected that such coincidence should be of frequent 
occurrence, or that the casual connection should manifest itself 
in a greater predominance than that claimed by Perrey for the 
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times of spring and neap tides. Mallet does not, however, 
allude to this point; whether from a distrust of Perrey’s data 
and method, or theoretical scruples on the score of “ rigidity.” 

The objection that, according to Mallet’s theory, earthquakes — 

that steam, not static pressure, is the vis-a-trgo. It is, of 
course, very probable that the access of water to the volcanic 
focus* is generally caused, or facilitated, by such crust move- 

perature that can be rendered efficient toward the fusing of 
rocks by the crushing process, under the most favorable cir- 
cumstances, viz: upon the supposition that it takes place in- 

rock has not been materially diminished by the downward in- 
crease of hypogeal temperature. At the most moderate depths 
at which Voloatie phenomena can be supposed to originate, the 
last mentioned factor must exert a very considerable influence, 

* Hutton (loc. cit.) avers that “ to cause a volcano the heat must go to the water 
—the sore pat go to the heat;” but omits any explanation of this singular 

Mi the physical nature of this 
likely to result from its pro- 

does not go into the consideration of 
other di ces 
greater than those employed by him. 

+ Mallet 
“ powder,” and of the thermal and 
duction under pressures enormously 
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sized fragments intermingled (such as, rather than powder, 

portance as they seem to me to deserve. ; 
Of the complex thermal effects of the movements of detrital 

masses under great pressure, Mallet’s figures of course offer no 
measure whatsoever; nor is this, or even the thermal co-effi- 
cients resulting from his rock-crushing experiments, at all 
necessary to the establishment of the postulates of his theory. 

Taking for granted the correctness of Hirn’s theorem, “ that 
the heat evolved in the crushing of rigid bodies is the equiva- 
lent of the work performed,” Mallet’s experiments on the con- 
traction of fused rock in cooling, and his estimates of the 

arcing: must be supposed to originate, this condition must 
e closely approached ; especially in the early times of the vol- 

aare” 

lee 
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of the “viscous couche;” and if these experienced local re- 
fusion, the fused matter may well be presumed to have often 
been disposed of by eruption through fissures or volcanic vents, 
rather than by overcoming, downward, the inertia of the vis 
cous couches. This mode of action seems to me likely not 
only to afford a more copious, but also a more constant or last- 
ing source of supply, than the supposed crushing of solid rock, 
and appears especially applicable to the case of large fissure 
eruptions 
Among the greatest services rendered by Mallet’s (or, in this 

connection, Wurtz’) theory, is the unstrained explanation of 

uurope. In its application to the formation of synclinoria 
especially, the principle works most instructively and satisfac- 
torily. 

were comparatively localized and eg and. psa gp Si 
i their results such as W 

ocali 
not successfully resist the influence of an advantage of lever- 
ve icable that 

= 
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LeConte’s view, that the first mashing of a geosynclinal 
would produce less heat than later plications,* in which (pre- 
sumably) a greater resistance would have to be overcome, 
seems hardly to be compatible with facts as generally observed, 
away from the Pacific coast eruptions; and his argument is the 
less cogent, as the temperature produced is a function, not only 
of the resistance of the rocks, but also of the dgree and rapid. 
ity of the motions, both of which have been on the decrease in 
late geological periods, in accordance with the diminishing 
rate of contraction of the earth and the increased resistance of 

a 
have characterized the Quaternary period, and are recorded, 
e. g., by the raised beaches of the Korth Atlantic coasts an 
inlets; and by the drift pebbles even now found four hundred 
and fifty feet below the level of the Gulf of Mexico, while the 
emerged formations record a complementary elevation to at 
least a similar extent during the Terrace e is reco 
of an oscillation of near a thousand feet on the Gulf shore 
since the glacial drift epoch, implies at least a corresponding one 
over the greater portion of the area drained by the Mississipp), 
unless that river flowed backward at one time.t Doubtless 

* On the great Lava-flood of the West. This Journ., March, 1874, p. 179. 
} It is a curious fact that in the various hypotheses regarding the oscillations of 

the continental interior during ift e the facts observed on the Gulf 
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on the Pacific coast as “ wholly inconsistent with existing vol- 
Canic forces,” and few geologists will agree with LeConte* in 

* This Journal, March, 1874, p. 179. 

* 
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ascribing precisely these most extensive fissure eruptions in 
the world to the “ineffectual fires” of the volcanic period, aris- 
ing alone from transformed motion. 

Indeed, it is not easy to understand the precise mechanism 
of the great fissure eruptions as a consequence of nucleal con- 

ay 
in the crust (whether of form, thickness or density), and thus 
act as a vis-a-lergo. 

t first blush, the “squeezing out of sub-mountain liquid 
matter,” assumed by LeConte as the consequence of the folding 
and fissuring of strata by tangenti 

dence of steady static outflow, and regular upbuilding, is espe- 
cially cogent; and as LeConte remarks, it has been slow work 
—as, indeed, is usually or universally the case with mountain 
building.* . 

The assumption of locally limited fire seas with a solid 
globe, as made by Danat+ in conformity with Hopkins’s views, 
would remove the difficulty, if the crust could be assum 
as contracting, on the whole, independently of the portions over 

e 

eus solidified by pressure, OF 
whether all within the crust is actually liquid. 

LeConte says (loc. cit., p. 179) that the outsqueezing of the liquid has 
izontal pre ed 

traction of the whole earth;” and then (p. 180) that “ whether by uplifting or 0 
building, the actual increase of height would be precisely the same, being g 
mined by the amount of lateral ing,” he seems to thi f crust-contraction 

nucleus too large for it, rather than of Mallet’s “freely descending” crust. 
Or, if he = result of motion rs too 

see on what ground a “ wplifting” could be consi: e 
equi t of an uption of liquid rock In either case Sates : 

oS er ing of 

the lifting done would be the same; but what of the enormous heat of ? si 

: i of the Results of the Earth’s Contraction, this Jour., Aug., 1873, P- ! 
 ¥ Ibid, July, 1873, p. 7 and ff 
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under crust layer. Such a layer, while barely, or very slowly, 
obeying the laws of liquid equilibrium, would be capable of 

OP 
rapidity of the upward movement; ate would gradually 
descend during periods of repose. This would happen inde- 
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If then, as LeConte’s data seem to show, the final and most 
considerable anticlinal elevation of the great interior range took 
place during the same period that witnessed the great fisssure 
eruptions of the Coast and Cascade ranges, it may not be un- 
reasonable to suppose these events to have not only been con- 
temporaneous, but to have borne to each other something of 
the relation of cause and effect: and that each of the numerous 
superimposed strata of igneous rock in the latter region may 
represent, not only the direct effect zn loco of more or less par- 
oxysmal thrusts, but also the reflex action of the simultaneously 
progressing anticlinals in the high Sierras. 

Art. LI.—On the Age of the Lignitic formations of the Rocky 
Mountains ; by L. LESQUEREUX. 

Pror. J. S. Newberry has published, in a former number of 
this Journal (On the Ingnites and Plant-Beds of Western Amer- 

@ ist. The flora of the Colorado Lignite-beds has almost nothing in 
common with that of the European Eocene. Its botanical aspect 1s 

point of view he is quite safe in the statement that the Eocene flora 
has not yet been recognized in this country, he adds: that the 

H. 

‘The flora of Shoppey cannot be taken into account for @ 
comparison with the fossil plants of our Lignitic, mostly repre 

i. * Loc cit., p. 400. + Loc cit., p. 402. 
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sented by leaves, for the good reason that this flora of Sheppey 
or of the London clays has furnished to the researches and to 
the examination of Bowerbank a large number of fruits—nuts 
and seeds, of various and uncertain affinity—and nothing more. 
They are literally heaped in the clay, without any trace of 
leaves or of other vegetable organs. Fruits of this kind have 
not been found elsewhere in the Tertiary strata of Europe, ex- 
cept a few mentioned, and not yet described, from Mt. Bolea, 
by Massalongo, and two Nipadiies (the genus which more than 
any other represents an Indo-Australian type), in the Miocene 
of the Bouches du Rhone, France. These Sheppey fruits, as 
Heer remarks, are not characteristic of the formation, and do 

Daphnogene, Ficus, 

leaves 0 loca so a Kuropean Eocene genus. And as 

very closely ‘lie tn if not identical with Alum Bay and Mt. 
Bolca species,* we have a Daphnogene from Golden, and a 

* Neither the species of Alumbay nor those of Mt. Bolea have been described ; 

& close comparison is therefore not possible. 
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Myrica from Black Butte; these, with a number of species of 
Palm and of Fucoids. So much for the assertion that not one of 
the species, not even a genus of the KHocene of Alum Bay and Mt. 
Bolca, are represented in our Eocene flora. 

But this question has to be considered from another point of 
view. Prof. Heer has included nearly the whole Tertiary 

his introduction to the flora of Bornsteedt, is undecided as to 
its reference to the Eocene or the Miocene. Now it is espe- 

distance above the Cretaceous clay-beds, with Flabellaria Ain- 
keni, Diospyros brachysepala and Juglans Ungert.* 

To this positive evidence by identity of species we have the 
eneral Eocene facies of Europe represented in the Lower Lig- 

- * This last speci is not positivel rtai the specim ens of the past year’s Soviet geaseuioaled seein tw Aompalmamae 



L. Lesquereux—Lignitic formations of the Rocky Mountains. 549 

Sabals as yet described, eight species, belong to the Eocene, 
three only ascending to the Miocene. With this, the lower 
Lignitic flora has a predominance of fucoids, already remarked, 
and of subtropical and tropical types, not seen in any other 
stage of our Tertiary, and still less in the Cretaceous floras; 
large leaves of Ficus of the palmate-nerved section; of Cinna- 
momum, Dombeyopsis, etc. ; the large Platanus Haydenii and Pl. 
Raynoldsii, both abundant at Golden ; also large leaves of Mag- 
nolia, Myrica (formerly Dyandroides), distinct species of Quercus, 
a Viburnum whose leaves are as large as those of a Platanus ; 
southern types of Sapindus, Rhus, Llex, and Juglans, with en- 
tire leaves. 

Prof. Heer remarks on another character of the Eocene flora 

Eocene, is in New Mexico the most characteristic plant of the Cre- 
taceous sandstone. : 

ut this so-called Cretaceous sandstone with Halimenites is, 
most probably, the heavy sandstone which underlies or inter- 
sects the Lignitic, wherever it has been observed, in Colorado, ~ 
New Mexico (as far south as Trinidad, at least) and Wyoming. 
It is therefore the question now at stake, to know whether this 
formation is Eocene or Cretaceous: and it cannot be decided 
y a mere affirmation. We cannot say anything about the 

flora of those so-called Cretaceous strata of New Mexico, ob- 

west, and to my belief does not reach New Mexico. If it is 
So, the Lignitic there should be in close proximity to the Per- 
mian. But this is mere surmise, and I will not go out of my 
defensive position. It is for Dr. Newberry to furnish sufficient 
evidence on the geological age of the Lignitic strata which he 

observed in New Mexico, and when he has done it as posi- 
tively as I have for the Lignitic of Colorado, I shall certainly 
be prepared to accept his decision. 7 
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abundance, and everywhere in connection with the Lower 
Lignitic sandstone, I had to consider this fossil as a kind of 
leading species of this formation. But I positively remarked 
(p. 345 of Dr. Hayden’s Report) upon the great quantity 
of fucoidal remains in the Lignitic sandstone of the Rocky 
Mountains, as in the Eocene of Europe, comparing the distri- 
bution of this class of plants in both formations, It is not 
therefore this Halimenites only which is a diagnostic of the Hocene 
sandstone, but the prodigious quantity of the fucoidal remains 
of numerous species. And this character, when I saw it so dis- 
tinctly marked in the Raton Mountains, forcibly recalled to 
me the essential facies of the Mount Bolea and of the Flysch 
Eocene flora of Europe. ‘ 

In the same way Dr. Newberry has misapplied what I said 
of the great abundance of Sabal leaves, as indicating the 
Eocene age of the Lignitic. Contradictory to this assertion, he 
says, that Sabal and Palms are common enough in the Miocene. 

ho doubts it? We have Sabal leaves in the Pliocene of Cali- 

The third objection of Dr. Newberry is that Proj. Meek, 
‘arsh, Cope and Stevenson, guided by molluscous and vertebrate 
te found in the Colorado Lignite deposits, consider them 

Oreta ceous. ce 
‘hough these geologists have perhaps considered the lignites 

of Colorado as Cretaceous, I do not know that they have found, 
im support of their opinion, any paleontological evidence. rof. 

‘eek, according to his own statement, has not found any Cre- 

_* One Flabellaria, F. longirachis is described by Unger from a Cretaceous forma- 
/ hnsmannsdort in Austria, i and } F. chameerop ifolia Z Gépp., from the 

in of Silesia. di tinenshaid Dy Achiniper, they belong to a peculiar 

* 
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taceous abelle in the Lignitic of Colorado. Those of Golden 
come from the clay anges the fucoidal sandstone. Why 
did not Dr. Newberry quote Hayden’s opinions? No geologist 
has seen so much of the eae or has studied it _so carefully 
as he has. Everywhere, in connection with the Lignitic for- 
mation, he has seen this sandstone, which he calls either beds 

by Mollusks in oni Report (1872, p. 841), and will not 
repeat here what the critic could have answered by pointing to 
positive facts, if he had had any in contradiction of my asser- 
tions. But, in order to meet any farther discussion on this sub- 
ject. I will take the case as it is py stated by Dr. LeConte, 
in his notes on the Geology of the 

He makes the following obrecicns to my opinion on the 
Tertiary age of the Lignitic. I quote only those which directly 
bear on the question. 

lst. That the lignite beds west of the Rio Grande were found by 
. Newberry in supposed Surana strata, and in the super-adja- 

cent lower Cretaceous sandston 
2d. That the lignite beds of the Rio Grande Valley are in such 

close proximity to the gypsiferous marl series as to foals their 
reference to our Western Karly Cretaceous, the Dakota gro 

3d. That the beds of the Raton Mountains are sides Cre- 
taceous, since both Mr. Owen and himself have obtained Inocerami 
in the sandstone containing coal. 

5th. That M. Berthoud, as quoted by Hayden, found, in 1862, 
a bed of coal almost identical with the Golden City bed, with blu, uffs 
one and a half miles north, containing belemnites, etc. 

th That Gen. Pierce obtained, i each side of a coal-bed near 

for evidence from their fossil flora to certify their age. Dr. 
LeConte, however, states, on page 40 of his notes, a fact which 
seems to me contradic tory to what he is endeavoring to prove 
It is: that from the proximity of the marl series, the absence ce of char- 

coal), ba 

information along the valley are of the sam 
I gue this Co ‘ia that these beds are all of the same 

age. And as among the fossil plants found in connection wi 
that Placiére anthracite are Sabal leaves, sent to me by Dr. 
Am. Jour. Sc1.—Tuirp — Yee. VII, No. 42.—Junz, 1874. 
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LeConte,* I consider it as Eocene. And if, as I remarked above, 
the Dakota roup does not extend t o New Mexico, this ex- 
plains the absence of the sicasieae: shells of the Middle 
and Upper rp and the position of Tertiary lignite in 
proximity to the 

On the third sarah of Dr. LeConte, I have nothing to 
remark but this: that the shells reported from Dr. Owen’s and 
Prof. Cox’s exploration were found, as positively recorded 
in the note and the section of Prof. aaae at the base of the 

he poser of Cretaceous shells half a mile north of a 
bed of coal, by my friend Capt. Be Pibsotids does not indicate 
that the strata- “beanie shear overlie the coal. At Prhaeere the 

And, for the Bribes of Gen. Pierce concerning a bed of coal 
on the Platte, with Cretaceous fossils on both sides, as nobody, 
not even Dr. LeConte, under the guidance of Gen. Pierce, has 
found this coal, it has to be erased from the page of reliable 
documents. ~All along the base of the mountains, especially 
from Platte Cafion to Coal Creek, the Tertiary and ‘Cretaceous 
strata are much disturbed, often folded and crushed vertically 
against each other, and their relative position is very difficult 
to ascertain. 

What is left then of the repeated assertion that fossil shells 
and bones of Cretaceous ne have been whet in the Lignitic 
— of Color ado ? A single, badly-preserved specimen of 

covery, for I well know that a number of Cretaceous anima 
remains are found in Wyoming over beds of lignite. But I 

* Dr. Hayden found at the same — iy axe balsamoides, Ficus tiliefolia, 
m Mississippiense, Magnolia, etc. — Eocene plants. 

fo bespehe Cox, in letter, April 6th, 18 
| Since writing this, a most valuable my detailed letter, received from Capt. 

Berthoud, settles this question, as as follows: “ That if Mr. Stevenson observ 
8, Baculites, tes, ete., in superposition i gn ig vice it was — a foe 

i. e., that sh gni 
up that with the moat seams near it, it was thrown over the perpendicular. 
That as remarked to Prof. LeConte, r “foead’ ws the locality named a coal bed 

as i wins & dip could not be t was badly cut by the drainage of a small 
bluffs north west, I found several s seemed to 
a clay bed in the blufis; but whether the coal was as supe the 

clay or the clay to the coal, I could not say. ” is letter and 
: evide: f th Tertiary » of the Colorado ala 
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remark on this, in order to meet and to answer another unjust 
rebuke of Dr. Newberry, who, after repeating his assertions of 
the discovery of Cretaceous animal fossils over the Colorado 
lignite deposits, says :—*‘‘ That I point to my 250 species of fossil 
plants, claiming that they far outweigh the testimony of the animal 
remains.” And adds: “ Jn fact, however, these fossil plants have 
very little bearing on the question.” 

Lignitic beds and sandstone-bearing plants have been recog- 
nized underlying strata with fossil Cretaceous animals, I had to 
examine, if, from the nature of its compound and from its vege- 
table remains, the Lignitic formation should of necessity be con- 
sidered as a whole, or, if it could be separated in two members, 

ing the Upper Cretaceous, the other Lower Ter- 

to be considered in view of my special researches are the fossil 
plants. From the large number of Fucoids in the Lignitic 
sandstone, from the identity of species of these marine plants 
found by Mr. Meek in connection with Lignitic strata as far 
down as the arenaceous beds bearing Cretaceous animal remains; 
from the prodigious preponderance of Palms, recognized also 
in the same circumstances from New Mexico to Wyoming, etc., 
I forcibly admitted the unity of the Lignitic formation, in its 
whole, and therefore limited the discussion to this point: the 
Cretaceous or the Tertiary age of the formation. In order to 
Strengthen my position in regard to the value of the conclusions 
afforded by vegetable remains, I compared the Lignitic forma- 
tions to those of the Carboniferous epoch, remarking that, 
having positively a preponderance of land-plants over marine 
animals, or a land character, they should be considered as land 
formations, and that therefore the evidence given by the fossil 
plants should outweigh in importance that of some Cretaceous 

and also Permian shells far below the base of the Permian, even 
as far down as the middle of the Carboniferous measures. 
These, however, are nevertheless admitted now by every body 
to constitute a single homogeneous formation, which is not 
modified in its ntial points — the coal beds and their 

plants—by the introduction of some foreign species. Contrary 
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to the assertion that the fossil plants have little bearing on the 
question, it is clear, therefore, that it is from the evidence fur- 
nished by vegetable paleontology that the question has to be 
decided. 

I have been, however, careful to consider the data furnished 
by animal paleontology in regard to the age of the strata. I 
have quoted Prof. Meek’s passage of a letter where his opinion 
is recorded rather in favor than in contradiction of mine. 
could have remarked too that he has even found at Black Butte 

guishable from modern species, ete. 
s conclusions, in his Review of the Vertebrata - 

Switzerland, and a comparison with contemporaneous repos- 

remains of Cretaceous animals which all disappear to the south. On this 
en ie eous fauna has persi a longer time toward po 

north. The same observation, preci could be ated on co 
Lignitic of Colorado with that of Wyomige, Be — 
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observations and by the fossil mollusks. From a recent re-ex- 
amination of these leaves, I find no trace among them of any 
species which could be compared and referred to Cretaceous 
plants known till now. They bear the characters of the Eocene 
flora, while those of Bellingham Bay, which I considered at 
first as of the same age, appear referable to the Lower Miocene 
or to an upper stage of the Hocene by the predominance of ser- 
rate leaves: Planera, a large species of Salix, Quercus Gaudini 
recognized in the Upper Miocene of Italy, Diospyros laneijolia, 
abundant at Evanston, ete. The presence of Cretaceous anima 
fossil remains, above the coal of Vancouver, could merely indi- 
cate the same disagreement between the vegetable and anima 
remains as at Black Butte. 

m the descriptions of the species of so-called Miocene 
plants published in Dr. Newberry’s notes on Ancient Floras, 
etc., it is evident that the specimens furnished to him for exam- 
ination have been mixed, or have come from different localities, 
and represent different horizons. He has, as Upper Miocene, a 
preponderance of Coniferous remains, especially Taxodiwm 
distichum, Thuya, Glyptostrobus, and Sequoia, which all abound 
in the shale specimens sent this year by Profs. Hayden and 
Cope from South and Middle Parks, as they have been sent be- 
fore from Elko Station and Green River with Planera. He has 
opulus Arctica, species of Alnus and Corylus, in common with 

the Middle Miocene of Carbon. With Evanston he has the 

_ types in local floras by a difference of temperature, while it 
merely indicated different horizons. My explorations of the past 
two years have therefore forced me to modify some of my views 
on the distribution of our Western Tertiary flora, and to fix, for 
the present at least, the groups in the following order, as pub- 
lished in Prof. Hayden’s report of this year. 

1. The Lower Lignitic: that of Black Butte, the whole Col- 
orado basin as far south into New Mexico as the Placiére 
anthracite coal has its flora, Hocene: Lower Eocene for America. 

- are known to me by the examination of 
the poorer angaa bn gh Ragbeonttt are described, and whi I have compared 

in the museum of the Smithsonian Institution. 
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2. The Evanston coal is, by its types, half Eocene, half Mio- 
cene, referred as yet to the Upper Kocene. 

3. The flora of Carbon is positively Middle Miocene. 
4. That of Green River, Elko Station and the Parks is of 

Upper Miocene type. 
Having thus fairly considered and answered all the critical 

observations of Dr. Newberry, I will end the discussion 
passing over to his ground and proposing a single question 
which I should like him to answer. 

He positively regards the New Mexico Lignitic as Cretaceous. 
From his admission, the Colorado Lignitic is of the same 
formation; for, though he says that he has not seen it, he is 
positive that a number of geologists have found there Cretace- 
ous animal fossils. As the Wyoming Black Butte coal has the 
Deinosaurus imbedded in its roof shale, this bed, like the under- 
lying Lignitic, is also Cretaceous. It is therefore a single undi- 
vidable formation. Now, we find at Black Butte, together with 
a great abundance of Sabal leaves, a number of the species de- 
scribed by Dr. Newberry in his Ancient Floras ; Cornus aewmt- 
nata* is especially abundant there. With this we have too the 
facoidal remains and, more numerous than any other species, the 
Halymenites. At Golden, we have a still larger preponderance 
of Sabal and of Fucoids too, and preponderance of Platanus 

It will not do to say that a Cretaceous Lignitie flora may 
have some Miocene species and be Cretaceous all the same, 
especially wh recognized in| 7% 
After all the points of comparison and the facts mentioned ip 
these remarks, after the assertion of Dr. Newberry that the 

palm leaves are evidently Miocene and the Halimenites as evi- 

* A species far different from Cornus acuminata Web, 
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their Eocene floras, and nothing whatever of their Pliocene, 
all those theories on the ‘‘march and countermarch” of th 
floras according to the upheaval of chains of mountains are 
merely imaginary. 

Columbus, Ohio, April 14th, 1874. 

Arr. LIL—On Helderberg Rocks in New Hampshire; by 
C. H. Hircucock. 

[Concluded from page 476.] 

Littleton area of Helderberg. 

they then dip northwesterly ; and finally several measure 
3 ° B., 80°, S. 10° E., and 

5°, S. : 
slate, chiefly siliceous. Next we pass up a hill, over the Lisbon 

* The courses of all the sections are indicated upon the map, page 471. 
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schist perhaps, dipping 80°, S. 15° E. On top of the hill there 
is a siliceous rock, which from different observers has received 
the names of sandstone and buhrstone; it dips sometimes north- 
west, but perhaps oftener to the southeast. On the north slope 
of the hill, the sandstone varies in position from about 80°, S. 
8° E. to 8. 8° W. This rock can be followed a mile north- 
easterly across the road going eastward to Mann’s Hill, and then 
is supposed to turn and follow up the hill to the southeast of 

rnham’s house, and to continue southwest to Parker River. 
It has its maximum development on the east side of the basin, 

constituting what would be called a mountain range in many 
wi of the country. It probably connects with the buhrstone 
of fig. 3. 

Overlying the sandstone, as I suppose, is the fossiliferous 
limestone. It has been excavated at several places quite ex- 
tensively, and burnt in a contiguous kiln. It is usually of a 
light drab color, somewhat brecciated, and the fossils are not 
conspicuous, but upon search they prove to be considerably 
abundant; the thickness varies from ten to fifty feet. On the 
north side, the limestone forms a precipice of twenty feet, 1n 
consequence of excavations. In contact with it on the section 

be satisfied with any interpretation of them. Professor Dana 
fea this locality, as well as the region along Parker Brook, 
in 1871. 

I do not suppose that all the facts are indicated by so even a 
synclinal as appears in the figure. re may be hummocks of 
underlying rocks to disturb the continuity, and the strata are 
certainly contorted. The limestone was not observed to the 
east of Mr. Burnham’s house, but, as the sandstone beyond has 
a small reverse dip, we may presume that the limestone changes 
with it. Still farther to the southeast gneiss occurs. The country 
is wooded and slopes rapidly, and would not be likely to afford 
good ledge exposures. : 
A mile to the southwest a more satisfactory section 18 ob- 

tained, so far as the position of the strata is concerned, but the 
limestone has not obs The west end lies in @ 

______ valley, one of the tributaries of Parker Brook, and the rock 1s 
y the ehloritic rock of the Lisbon group, dipping few 
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degrees, S. 10° to 20° E. The ground is cleared and the ledges 
common. The junction between this rock and the slates can be 
seen to the best advantage near A. Mill’s house. At the house 
the slates dip 85°, N. 10° W., and a short distance southeast 70°, 
8. 20° K., showing a small anticlinal where the rock was crowded 
hard. The schists, including calcareous limestone. a drusy rock, 
and diabase, dip 85° N. 70° W. At A. P. Hubbard's, exactly 
upon the section line, the dip is 85°, S. 20° E. The soft clay 
slate is thin-bedded, jointed but not contorted. The same posi- 
tion continues two-thirds of the way to J. Shute’s house. The 
last third of the way, the slate resumes the dip of N. 20° W., 
and disturbances are common. The cleavage planes can also 

This is the most important of the sections, partly because 
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mile. The dip is 60°, N. 50° W., with a somewhat higher dip 
down the slope. 

The fossiliferous limestone follows immediately. The first 
layer seems to conform with the wall rock. At the kiln, which 
is not fifty feet from the base, it dips 60°, KE. 5° S., and also 
westerly. Hence there is a small anticlinal axis. Directly at 
the kiln no fossils were obtained; they come from a dark 
layer with a westerly dip nearer the brook. The Zaphrentis 
and the Favosites with small crinoidal fragments are found here. 
Geologists have searched for fossils at the kiln, and finding 
none have concluded that our story about them is a myth; bu 
they should look in the right place. Dr. C. T. Jackson visited 
this kiln in 1841. He says: “The bed is included in mica 
slate, embraced on both sides by granite, which crowded the 
limestone in such a manner as to produce contortions of the 
strata. The course of the limestone, as indicated by strata 
marks, is N. 20° E., S. 20° W., and its dip is to the northwest.” 
He figures the bed as enclosed between two masses of granite, 
but does not exhibit any contortions in the strata.* 

uvium of Parker Brook intervenes and conceals the 
rock for an eighth of a mile perhaps. On the southwest side 
there are several outcrops of limestone—some of them contain- 
ing coral masses. A slaty mass with no cleavage is mixe 
with it. The limestone near the first house on the west side of 
Parker Brook is bluish, and was at first supposed to belong to 
the Lisbon series—as it is not fossiliferous. It has been exca- 
vated for a kiln in years gone by. Recent researches indicate 

southwest, where the Pentamerus is found. The mingled slate 
and limestone extend up the hill and then across the ndge. 

The chloritic rock re-appears on the section at a fork in the 
, and continues uninterruptedly for three-eighths of a mile, 

of about 1,900 feet of strata. This is undoubtedly continuous 
to the west end of fig. 2 in one direction, and to the slate quarty 
in the other, a distance of about three miles. 

___ The Fitch Hill locality was discovered Sept. 22, 1873. Mr. 
ae J.#L Huntington and A. S. Bachellor of Littleton and my self 
oS * Final Rept. Geol. N. H., p. 108. 
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composed the exploring party, and Mr. Huntington first de- 
tected the presence of the Pentamerus. Our attention was 
called to the spot by Mr. A. R. Burton of the village, who had 
seen limestone there. It is about fifty rods southerly from E. 
Fitch’s house, in an open pasture near the forest, and above an 
orchard. The first rock seen above Mr. Fitch’s is the dia- 
base,* running N. 65°-70° E., and containing a layer of white 
quartz. In the pasture the strike changes to nearly east and 
west, and this fact is made certain by the position there of the 
white quartz, which curves with the diabase, but may be a 
little nearer the Helderberg after the bend is passed than before. 
This is confirmed by examining the rocks east of the Helder- 
berg range. On fig. 4 below, there are thirty rods of chloritie 
rock east of the slate range, but on Fitch Hill, in consequence of 
the transverse course of the slate, it lies on the southeast of the 
diabase altogether, as shown in fig. 5. To the southwest there 
is another outcrop of this range of diabase, because the Helder- 
berg is cut off by it, but the fossiliferous seam again covers it 
when the low ground is reached, and the hard rock is seen no 
more. 

Furthermore, the contact between the Helderberg and diabase 
on Fitch Hill is not a direct succession or interstratification, 
since there has been a sliding of one rock over the other. The 
removal of the turf revealed a slickensides between the two. 
As expressed by Pres. W. B. Rogers, who examined the 
locality with us a few days later, it ‘“ looks as if the limestone 
had backed up on to the green rock” These facts are men- 
tioned to show our reasons for believing that the Helderberg 
rocks on Fitch Hill and the neighborhood overlie the Lisbon 
group unconformably. 

The order of the rocks from Fitch’s house to the very sum- 
mit of the hill is well shown in fig. 5. What I have called the 
top of the hill thus far signifies the highest part of the clea 
la This section reaches the very summit, which is wooded. 
Above the Lisbon series, or the diabase, come about fifty feet 
of Lower Helderberg limestone, holding the Pentamerus and a 
Gasteropod, with the others mentioned by Mr. Billings. This 
is followed by forty or fifty feet of coralline slate ; thirty or 
forty feet of friable conglomerate, white when weathered, like 
the Oriskany sandstone of New York, the quartz pebbles being 
of the size of kernels of Indian corn. Next is a bluish, some- 
what siliceous limestone of two sorts. Then follows considera- 
ble tough, massive hornblende rock, with no signs of stratifica- 
tion and a strange associate of the Pentamerus limestone. On 
the very apex of the hill is a sandstone weathering white, but 

* Prof. Hitchcock Isewhere that his “diabase” is not known to contain 
labradorite sel ners other rock; it is metamorphic.—v. p. p. 
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gray in the interior. It dips apparently 50° east of north. 
The section is about half a mile long. 

Following the limestone southwest, perhaps a fourth of a 
mile, we find the purest carbonate of lime yet seen. is 1 
interrupted by chloritic rock, to be succeeded by fossiliferous 
slate and limestone, which passes west of the slate quarry an 
lower down the hill if its strike does not alter. Commencing 
near the fork in the road turning to the slate quarry, there 
is first the diabase on fig. 6, with its usual position; second, 
the Helderberg rocks just mentioned. The slates predominate 
and decompose readily and unequally. High up the hill is 
the gray sandstone decomposing white, continued from section 
5. The hornblende rock on the crest of the hill is one massive 
stratum, with no indication of divisional planes. The slates 
were at first thought to be the continuation of the quarry ledge 
on fig. 7. Both have the pyrites in abundance and the same 
general aspect. But by comparing the several figures together, it 
seems as if the sandstone would correspond with the conglom- 
erate back of the quarry, and the hornblende rocks agree with 
the green schist. That would make the slates just mentioned 
correspond with each other, as well as the harder dark slates 
in which a synclinal appears. : 

The latter slate is a hard, black, even-bedded rock, which 
. also shows itself continuously nearly to Parker Brook. The 

east part of the sync.inal is wanting in fig. 6, its supposed 
place being covered by the alluvium of the Ammonoosue. 
The strike varies to northwest near Mr. L. A. Parker's house, 

transversely as far as indicated; the eastern slope remains 
seebplored. 

cellent quality, and, were it not for a profusion of eubical 
crystals of pyrites, would be worth quarrying. It dips about 
80° southeasterly. Above it on the hill is an interesting con- 

ae glomerate, with pebbles averaging the size of a hen’s egg. The 
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oss is the slate of the quarry. One pebble is a foot long. 
iliceous fragments of a dark color predominate, which seem 

wae show resemblances to the compact feldspars of the 
brador group. There are small bits of black slate like that 

occurring near the east end of fig. 6. 
The next section in fig. 8 is three and three-eighths miles 

long, and passes over more strata. It commences high up the 
early course of Mulliken’s Brook, crosses Blueberry Hill, and 
terminates a short distance north of North Lisbon, reaching the 
gneiss. At the beginning is the Lyman instead of the Lisbon 
group, though the latter would appear if the section had been 
elongated half a mile. Near G. D. Shute’s house and “ Indian 
Rock,” these schists dip 85°, N. 20° W. e east border of 
this group dips 80°, N. 80° W. It weathers whitish, presenting 
a chalky aspect at a little distance. Along the carriage road 
succeeding is an extensive range of Helderberg slates and lime- 
stones containing Favosites. The strata stand perpendicular, 
running northeast. On a tributary stream, near C. Hastings’s 

use, is a fine exposure of grit, slates and calcareous beds, 
greatly resembling fossiliferous strata in Maine and New York, 
but they yielded no relics of life in a half-hour’s search. This 
series of strata forms a steep cliff seventy or eighty feet high, 
which can be followed a mile and a half to the slate quarry. 
The country at the base of the cliff is everywhere a swamp 
forest not intersected by roads, so that its exploration is not 
inviting. 

Passing up the hill, there are so many boulders of con- 
glomerate that we must believe this to be the rock in place. 

Its character does not vary from that seen on section 7. This 
view will make the fossiliferous slates correspond with the 
slates at the quarry. Near the top of Blueberry Hill are slates 
with the course N. 65° E., and irregularities which may be ex- 
plained by supposing cleavage planes to be present having a 
different strike from the strata. On the crest of the hill the 
slates dip 70°, N. 25° W. ‘This continues about half a mile on 
the line of section, or as far as I was able to travel upon it. 
There is room enough for the double thickness of slate seen in 
fig. 7 

The eastern slope has not been examined throughout. 
About half way down I have twice examined ledges apparently 

-of the Lisbon group dipping toward the hill. Mr, Huntington 
travelled over the remainder of the section, and his specimens 

seem to indicate, first, the mica schists of the Cods group, (6) 
followed by considerable hornblende rock, (7) and lastly by a 
conglomerate (8) with whitish cement and pebbles of the size of 
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next the Ammonoosuc River, and, with the mica and horn- 
blende schists, is perhaps our Swift Water series. The horn- 

T 
“Bethlehem gneiss,” or rather the common variety upon its 
border. The mica is black, and the feidspar often scanty. 
The position differs from that of the other rocks. Its norm 
position is about 40° dip toward the north, both the inclination 
and course varying from those of the other strata that have 
been cite : 

This section, if protracted, would cross another interesting 
Helderberg area; but for the sake of clearness, I will add a 
small section (fig. 9) with greater horizontal scale, situated about 
a quarter of a mile to the southwest, crossing the Ammonoosuc 
nearly at North Lisbon railroad station and passing up its 
“south branch.” The gneiss dips 36°, N. 85° W. at the “ Lead 
mine.” Next is a coarse conglomerate, seen in the field and 
under the bridge, 3 65°-70, N. 10° W. As there is a 

oO". N. 10° W. | They are traversed by beautiful ribbons. of 

banded trap from half an inch to three inches in width, which . 

- 

ing essentially the same strike and dip with the last mentioned 
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stream. The rock is a gritty hydro-mica schist, so far as seen. 
Probably this is the place for a hornblende aggregate or chlor- 
itic rock, which is seen on the west side of Streeter Pond in 
situ, and in enormous bowlders between North Lisbon and the 
pond. These hard rocks terminate just as the stream bends 
and passes through a narrow rocky gorge of clay slates con- 
taining staurolite and garnet, dipping 60° N. 17° W. Th 

ip is manifest higher up. The ledges extend for 25 or 
30 rods, after which the rocks are covered with earth for a 
great distance. The banks are made up of bowlder clay, which 
is undermined by high freshets, and the road has been torn 
away so many times that the town authorities have been com- 
pelled to discontinue the carriage road, thus necessitating 
pedestrian explorations in this interesting spot. A slate similar 
to that just described crops out on the new road from the sta- 
tion to Streeter Pond, about a mile northeasterly. The course 
is nearly east and west, and the strata are more nearly vertical, 
but the ledges must be continuous between these points. It is 
shown also by the presence of enormous blocks of diabase, 
whose source must be to the north of the slates and not far dis- 
tant. The map shows the distribution of all the parts of this 
section. The width of the Helderberg conglomerates is about 
forty rods, which implies a thickness of at least 500 feet. The 
clay slates correspond perfectly to portions of the Coés group 
in the Lyme and Lisbon sections, as well as to the interesting 
staurolite slate seen at Purple’s quarry in Bernardston, Mass., 
described by Professor Dana. . 

North Lisbon Helderberg. 
The rocks of the North Lisbon terrane have been described 

in part, but not the most characteristic ones. About 100 rods 
below D. Richardson’s, on the east bank of the river, are white 
limestones containing fragments of the large crinoids. The 
limestone occurs on both sides of the river. These localities 
are southwest from fig. 9, and the limestone may prove to be 
one or two hundred feet thick. Mr Huntington first found 
these large crinoids, and we traversed the region together the 
last day of our stay in this region. Contiguous to the lime- 
stone is a dark slate, softer than that on Blueberry Hill, which 
must belong to the series. The same may be true of thick 
masses of hornblende rock bordering the Helderberg on the 
northwest flank. | 

Other Helderberg Localities. 
There is no time to describe other localities of the Helderberg 

with detail, I have long been satisfied that Dalton Mountain 
belongs to this series, and we have strong suspicions that some 
Am, Jour. asian” Series, Vou. VII, No. 42.—Junz, 1874. 
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of it will appear in Lancaster. A specimen obtained from one 
of the mountains back of the Crawford house seems to hold an 
obscure crinoid in it. More decided is a locality in Kast 
Hanover, where I have found a considerable thickness of slate 
conglomerate. The locality was visited before the first dis- 
covery of the corals of Littleton. I doubt not that scores of 
new localities of the Helderberg will be discovered along the 
Connecticut Valley, as explorations progress, since we now 
know what to look f 

latter very scanty, appears in Lyman, north from the g 
gold mine, upon a hill near D. Knapp’s house. The limestones 

North of Young’s Pond are also irregular Helderberg slates. 
A difficult problem has been propounded by our late dis- 

_ coveries, which cannot be solved satisfactorily without further 
explorations. From the south we carry the auriferous clay 
slates northeasterly, and from the north we trace the Helder- 
berg series of slates in the reverse direction until they meet the 
former. They are so much alike that no effort has been made 
to separate them, and consequently it is impossible to say 
where one ends and the other begins. The boundary line 
must lie between Blueberry Hill and Young’s Pond. 

Swift Water Series. 

While occupied in investigating this subject, I found a set of 
specimens which could not readily be referred to any of the 
series that have been mentioned. I had supposed them to be 
connected with the Lisbon group, but a careful examination of 
the specimens did not tend to confirm this impression. I wi 

nt a section of much importance crossing this and other 
groups, in a northwesterly direction, from Bronson’s limestone 
quarry in Lisbon, through the village, and past the bea 2% 
in Lyman, and nearly past Parker Hill in Lyman. This is the 
route selected for the measurement of the thickness of the Lis- 

bon, Lyman and clay slate series, referred to above. 

_ At the southeast end of the section, there are ordinary 



C. H. Eitchcock— Helderberg Rocks in New Hampshire. 569 

& 
7) 

Zz 
sandstone with whitish cemen 

arry to €mith’s Brook, 

.—Section from Bronson's Lime 

; 4, Auriferous Con- 
Swift Water series; 

fmith’s Brook; 2, Lisbon group; 8, 8, Lyman grou icular quartz ; 9, Lisbon group ; 10, Lisbon village ; th nd hornblende; 16, Limestone. t 
1 

gneiss a 

Lyman. 

; 8, Len 

Clay slate ; Staurolite 

u 

Quartz veins; 6 attends ere % ; 18, Coos schists ; ond; 15, 

omorete ; 5, 
, Coos slates 

Fig. 10 

14, Mink 

omerate; 4, Slate; 

3 10, Micaceous 

ist ; 

Micaceous bongl 

Mica schist; 9, Hornblende sc 

’ 

, 2, Lisbon group; 38. 

Starch mill lage, chloritic ; i 

ee 
ter vi 

gh Swift Water village 
ca schist; 7, Swift Wa 

Gneiss. 

6, Mi 

quartzites; 11, 

—Section throu 

5, Gneissic ; 

Fig, 11. 

thickness of this gneissic group 
is 2,500 feet. It is not clear to 
which of the gneissic divisions 
it belongs, though allied to the 

hite Mountain series in some 
respects. 

Crossing Mink Pond is a gray, 
iable mica schist holding in 

The average dip being 56°, the 
thickness must be 3,300 feet. 

mmonoo 
suc (fig. 9). Staurolite is less 
abundant in this than in the 
previous band, and it is almost 
wanting in the western portion. 
With an average dip of 58°, this 
slate must be over 3,000 feet in 
thickness. 

The Swift Water series fol- 

M 
tion for gold at the eastern bor- 
der shows slaty layers, quite 
siliceous, with sandstones, con- 
siderably vitrified. Next is a 

t. Then there are in order acti- 
nolite schist, hornblende schist, white mica schist, and sand- 
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stone. ‘For twenty rods beyond, the rock is purely hornblende, 
and is 300 feet thick. The strata are concealed for 180 rods 
along the line of section, which must be 2,400 feet thick, if 
their inclination agrees with those upon both sides. Just be 
yond is a black slate, exposed at a railroad crossing at the 
north end of Lisbon village, which is the last member of the 
series, and has been traced along the strike for eight miles, 
from near a saw-mill on Wetherbee’s Mill Brook in Lisbon to 
the line of Haverhill. The total thickness of the Swift Water 
series on this section seems to be over 4,400 feet. 

ttention was directed to this group partly by the slate 
bands and partly by a nondescript conglomerate adjoining it, 
particularly noticeable a mile and a half north from Lisbon, 
west of Mr. A. Bishop’s, on the northwest side of the river. 
The pebbles are not discernible till the rock has been weathered 
nearly white, and even then it is difficult to understand their 
character. This band is not more than fifty feet thick. 

Following up the wild Ammonoosuc River in Bath, there is 
a characteristic representation of this series of strata, and our 
name is derived from that of a small village on its banks. 
The facts given are chiefly from the notes of J. H. Huntington. 
The Lisbon group seems to extend up this stream for more 
than a mile above its mouth, judging from its general distribu- 
tion. A little above a starch-factory, fig. 11, there are strata 
of micaceous conglomerate of gneissoid aspect, dipping 40° N. 
58° W. The slate, or the continuation of the Lisbon band, is half 
a mile above the factory, and dips 65°, N. 70° W. Less than 
half a mile above is a more distinctly gneissic band, dipping 
56°, N. 50° W. About the village of Swift Water are various 
exposures of a whitish mica schist, from 40° to 55° dip in the 
same general direction. There seems in many cases to be 
feldspar present; certainly a hasty look would make the ledges 

glossy black micaceous bands of a few inches in thickness 
interstratified with the quartzites. This is at a bridge one an 
a half miles above the village. A wide band of hornblende 
schist below the bridge should not be forgotten. The gneiss 
above has a high dip. It is possible that an anticlinal axis 

ek by the divergence in the steepness cf the dips. 
_ there seems to be a prolongation of a spur from the gneiss ~ 

_ Haverhill directly to the point of dip-divergence. There is 
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considerable lithological similarity between the rocks along the 
isbon and Swift Water sections. 
Our general impression of the age of this new series is that 

it is allied to the Helderberg. The Cods group disappeared 
finally about two miles below the Lisbon section, so that the 
Swift Water series lies contiguous to gneiss of a very ancient 
period for five or six miles. Were the presence of chlorite an 

exerted so forcibly in New Hampshire, that inversion is the 
rule rather than the exception. There is no time to present a 
formal proof of this statement at present. 

Conclusions. 
Briefly stated, the following conclusions respecting the rela- 

tions of these Ammonoosuc Helderberg strata seem t 
sustained, 

1. The fossiliferous limestones belong to the Lower Helder- 
erg. 
2. The H 

thousand feet thick, and is composed chiefly of limestones, 
hornblende 

4. The Swift Water series seems more nearly related to the 
Helderberg than any of the other formations. __ 

5. The Helderberg rocks are the newest in this terrane, and 

the most modern that have yet been discovered in the State. 
I propose next to describe the Helderberg strata and asso- 

ciated rocks of Hinsdale, N. H., and Vernon, Vt., as they con- 
tinue northerly from Bernardston and Northfield, Mass. 

Arr, LIU.— On Wheelerite, a new Fossil Resin ; by O. Loew. 
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which is yellowish in color, was frequently found in the Creta- 
ceous lignite beds of northern New Mexico, filling the fissures 
of the lignite, and even interstratified in thin layers with the 
same. ore of this substance was seen in the vicinity of Naci- 
miento than in any other locality. The strata of lignite, slate 
and clay, in the numerous sandstone mesas of this region, are 
plainly to be seen in passing by. The behavior of this resin 
with reagents and the analysis made proves this to be a new 
compound, heretofore undescribe 

On treating the resin with alcohol, the principal enka is 
readily dissolved, while a small part remains inso he 
hot alcoholic extract of the resin deposits, on cooli sige a few 
yellow floceuli. After the separation of the solution from these 
flocculi, there cre ser after evaporation, a yellowish resin, 
which is very brittl and becomes strongly electric on friction. 
This resin melts at “14° C. Ata higher temperature it emits 
an aromatic odor, burns with a smoky flame, and leaves a vol- 
uminous coal behind. 

It is soluble in pri ee less so in bisulphide of carbon. It dis- 
solves readily in concentrated sulphuric acid, producing a dark 
brown solution. From this solution water precipitates i it. It 
forms a compound with potassa in aqueous solution, and is pre- 
cipitated by acids unchanged. Strong nitric acid readily oxi- 
dizes it, with the evolution of nitrous fumes. 

0°106 grm. gave 0°284 carbonic acid and 0°076 water. 
0°101 grm., gave 0.270 carbonic acid and 0°071 water. 

The data give the formula C,H,O. 
Theory. Experiment. 

hie a 

Carbon, 73°11 73°07 72°87 
Hydrogen, 7°31 7°95. 7°88 
Oxygen, 19°58 

The true molecule of the resin is probably 5-6 times larger 
than the above formula expresses. Many fossil resins have 
been ary me but none identical with the above, so far as 

own, has been described. 
The pond acid of Johnston, which he obtained by extract- 

ing the retinasphalt of Bovey with alcohol, is the me com- 
bination that bears a resemblance to the substance under dis- 
cussion. This has the formula C,,H, sO re slightly soluble 
in alcohol, readily so in ether, and melts at 120° C 
I have taken the liberty of naming this new mineral after 

ae Lieutenant George M. Wheeler, Corps of Engineers, U.S. 
» the: honored and energetic leader of the expedition to 

which ‘Tam attached. fs 

— ee Water, D. ©., March, 1874. 
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Art. LIV.—The “ Great Conglomerate” on New River, West 
— Virginia; by Wm. M. FonTaine. 

[Concluded from page 465.] 

THIS series, while in some features resembling the overlying 
Lower Coal rocks, is distinguished by the almost entire absence 
of shales, notably in connection with the coal beds. We find 
no well developed under-clays with the coals, and no shales 

rop, V 
thickness, showing sometimes, in short distances, a change of 
several feet. These rapid changes are the only unfavorable char- 
acteristic. I could find no specimen of coal sufficiently fresh to 
give me a good idea of the mineral. Rogers, in his analysis, 
makes them remarkably free from ash, and with much less 
bituminous matter than the beds of the Lower Coal series, 
From the weathered appearance of the bed which I examined 
in detail, the proportion of sulphur is large, as we might expect 
from the antiquity of the formation. 

The following measurements, kindly furnished me by Mr. 
Maury, were taken a short distance east of the point examined 
by myself They will thus serve as a description of the coal 
beds at the station. The railroad here runs about 50 ft. above 
the level of the river. 

i s above the railroad. 
495 ft. 2 ft. seam. 
595 ft. 4h 
635 ft. 24 ft. “ 
647 ft. By 
747 ft. 24 ft. “ 
847 ft. se | ins A 

1125 ft., over massive sandstone, 4 ft. 10 in. seam. 
1315 ft. 4ft.6in, “ 

The third seam is a good example of the fluctuations in thick- 
ness of the coals of this system. On the road, near the station, 
it is only 7 in., probably from a slip. About a mile above the 



574 WW. M. Fontaine—“ Great Conglomerate” on New River. 

station, it shows an outcrop of 43 ft. It was here opened, with 
the view of shipping coal on an extensive scale; but, on follow- 
ing it into the hill, it pinched out to a few inches, and the work 
was abandoned, the party next opening the first seam above the 
Conglomerate. The Conglomerate seam is composed of alter- 
nating laminz of dull black charcoal and brilliant black por- 
tions. It is much fractured, and somewhat friable, showing 
sulphur abundantly in weathering. The junction of the roo 
with the coaly matter is extremely sharp and well defined. 
The roof is composed of flaggy sandstone, with many well-pre- 
served impressions of plants. The floor is composed, not of 
the usual fire-clay, but of a curious conglomerate, consisting of 
rounded fragments of fine grained grey sandstone, and a very 
fine gray shale, all cemented by shaly matter colored with 
coaly matter. The shaly fragments are something like the blue 
shale mentioned as occurring lower in the series. 

The plants found in the roof deposits merit careful explora- 
ea P had a very short time to devote to the collection of 
them. 

_ most ledge, is exposed. his portion of the formation I had no 

conglomeritic texture ; but none is seen beyond Stretch- 
eck Tunnel, a point some eight or ten miles east of Sew- 

? 
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ell. These rocks of passage, as we may deem them, are suc- 
ceeded by the brilliantly colored red shales of the Subcarbon- 
iferous formation, which are greatly developed in this region. 
Rising from under them appears a great limestone formation, 
which is the base of the Subcarboniferous in Virginia, and 
which appears in great force around Lewisburg. While it is 
difficult to fix the eastern limit of the Conglomerate with exact- 
hess, owing to the blending of its base with the top of the enor- 
mously expanded Subcarboniferous formation, Rogers states 
that the following is the approximate boundary. In the north 
of the State, in Hampshire and Hardy Counties, it is in the east 
Front Ridge of the Alleghany; in Greenbrier and Monroe 
Counties, in the Greenbrier and Muddy Creek Mountains; and 
farther south, in the Great Flat Top Mountains.* 

In accordance with the above statements, we see that this 
lowest coal series on New River exhibits a triple structure, with 
asummit and base of conglomeritic sandstones, and a central 
portion of more argillaceous rocks, which contains beds of coal. 
If we compare this arrangement with that shown by the Con- 
glomerate in other portions of the country, we shall find that 
it is the typical arrangement of this formation, wherever it at- 
tains a considerable development. We shall also find that the 
thickening of the whole formation is mainly due to the expan- 
sion of the middle portion, and that the increase in the amount 
of coal closely follows such expansion. It may not be amiss to 
give a brief description of the Conglomerate at a few other 
points, in order to confirm these statements. 

At its northwest extremity, near Franklin, Pennsylvania, 
Prof. Rogers shows that the Conglomerate has nearly thinned 
out, and has no intervening argillaceous portion. The two 
bounding sandstones have come in contact. To the southeast, 
at Broad Top Mountain, it is, according to Lesley, less than 200 
ft., still containing the upper and lower arenaceous portions, but 

. how, in accordance with its increased thickness, containing a 
central argillaceous portion, with a small development of coal. 

Near Morgantown, at Laurel Hill, we have the triple arrange- 
ment, with an entire thickness, according to Dr. Stevenson, of 
about 350 ft. Near the center of the formation here, accordin 
to a local geologist, occur two beds of coal, the lower 165 in. an 
the upper 15 inches to 8 feet. : . 

The nature of the formation on New River we have already 
consider 

Followed to the northeast into the anthracite fields, we find a 
great expansion, with a corresponding development of the mid- 

* The details of general geology of the country, given in this paper to 
Shige te the aeeribonge the A caneionabas,” are eanly derived from Wm. B, 
Rogers's Virginia Reports. 
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dle portion and the accompanying coals. Owing to the great 
coarseness of the rocks here, the sandstones of the central por- 
tions are often true conglomerates. It is in the anthracite 
region only that the entire thickness of the Conglomerate can 
compare with that of the rocks on New River. ere it not 
that almost all of the Lower Coal series has been swept off, 
where the conglomerate rocks are exposed on this stream, the 
amount of coal present in the two formations here would not 
be inferior to that exposed in Pennsylvania; but the greatly 
increased number of seams would prevent any one from attain- 
ing the great thickness of some of the anthracite beds. 

200 ft. of the Barren measures. This shows a considerable dimi- 
nution of the latter eastward, for we find them 450 ft. thick at 
organtown; and near Caledonia, on Bennett's Branch, 10 Sl 5 1a, 

nosy] nia, to the northeast they measure 500 ft. 
© 
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In the Lower Coals at Westernport, Wm. B. Rogers gives 
four coal beds, averaging in the aggregate about 15 ft. One of 
these is very insignificant (15 in.), and variable. If now we com- 
pare the Lower Coal series at this point with the thickness of 
the fragmental rocks and coals shown over the conglomeritic 
portion of the anthracite fields of Pennsylvania, we see that 
the series has expanded to the northeast no less than to the 
southwest. 

While the above facts indicate that the Lower Barren measures 
thin out to the east, we do not find that they obey the same law of 
diminution with the older formations, at least to such an extent 
as the latter. Still, we find that the increased rate of deposition 
of sediment to the northeast and southwest of the northern 
se of West Virginia is not entirely changed. Selecting 
organtown for our point of comparison, since we have no 

measurements for places farther east, we tind the Lower Barren 
measures here 450 ft. To the northeast, in Pennsylvania, on 
Bennett's Branch, we find them 500 ft. ; while below Charleston, 
on the Kanawha, we have,as I have shown, good reason to 
think them over 500 ft. thick. This comparative uniformity of 
thickness leads us to think that we have, in these rocks, no 
onger formations fringing a continental mass, as would seem 
to be the case with the older formations. 
We can, I think, detect, in some of the formations underly- 

ing the Great Conglomerate, a similar mode of expansion. 
rom what has already been said in connection with the 

eastern limit of the Conglomerate on New River, it would seem 
that the formation cropping out from under it. the Subcarbon- 
iferous, has also in that region a great expansion. This is 

proved by the measurements of Prof. Rogers. He states that 
a triple structure marks the formation everywhere in the State. 

t the top, we find brownish and greenish sandstones, with 
interstratifications of shales; in the middle, red and green, soft, 
decomposing shales; at bottom, limestones. Measured on the 
Potomac, near Westernport, we have, for the whole formation, 
918 ft. with 80 ft. of limestone. In Greenbrier County we have, 

for the entire thickness, 2,132 ft. and 822 ft. of limestone, with 
hardly any shaly seams. To the northeast in Pennsylvania, 
we have, in the anthracite region, a thickness of 2,500 to 3,000 
ft., almost entirely red shale. As usual, the expansion to the 
southwest is attended with a great increase of coal. There 
would seem to have been two eras of coal-making. In the top of 
Little Sewell Mountain, Rogers found a bed of coal close under 
the Conglomerate. This seems to be the equivalent of the 
Sharon coal of Pennsylvania, and if so, indicates a remarkable 
persistence for this slightly developed series. oe 

_ Lower down in the sandstones and shales, a much more 
important formation of coal took place, giving rise in the vicin- 
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ity of Lewisburg, and west of that town, to a bed of four feet 
in thickness. Still more developed are these coals in Mont- 
gomery County, where we have two beds, the lower 2-34 ft., 
and the upper 6-9 feet thick ; much of the latter being slate. 

The strata of this formation in Pennsylvania thin out rapidly 
to the northwest, just like the Conglomerate, according to 
Rogers. A line drawn in that direction, from near Western- 
port, indicates the direction of diminution. 

The next formation beneath, viz: the Catskill, will be found 
to change in a manner precisely similar to the above-mentioned 
deposits, but in degree even more striking. The following 
are the measurements of Wm. B. Rogers for West Virginia 

On the Potomac, near Westernport, he finds it 200 feet thick. 
In this part of the State a thin seam of coal presents itself, but 
often thins out and is lost. To the southwest, near Lewisburg, 
it is 800 feet thick, with the coal much more developed, attain- 
ing in one place the dimensions of nearly four feet. 

This formation to the northeast thickens much more rapidly, 
being, according to Dana, 2,000 to 3,000 feet in the Catskill 
Mountains.* To the northwest from the Potomac, it rapidly 
thins out. About six miles east of the White Sulphur Springs 
the cuttings for the west approach of Lewis Tunnel disclose a 
very impure bed of coal, about 12 inches thick, which at the 
opposite end of the tunnel has degenerated into a black bitu- 
minous shale. It is uncertain whether this bed occurs in the 
Chemung or Catskill. If in the former, it must be near the 

inclined and differ in character from those containing the coal. 
The latter also dip less steeply, and are apparently unconform- 
able with those lying more to the wes e 

he slates accompanying this small coal seam contain many 
beautifully preserved Devonian plants, which confirm the sup- 
position of the Catskill age of the strata. Among the plants 
here preserved are several species of Lepidodendron. Cyclopteris 

and others consider that the 
agrees better with the expansion of the coal to the S. W. 
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however, well deserves a careful examination, although the 
best specimens have been carried off by mere curiosity-seekers. 

It would thus seem -that the great expansion of the Conglom- 
erate on New River is not an isolated phenomenon, but that it 
is the effect of a condition of things which began in much older 
formations, and continued until a later era. The question is 
suggested: Does not the successive formation of coal on an 
extended scale, along the southwest border of the Appalachian 
coal field, commencing in the Devonian period, point to the 
existence at this time of a continental mass nearer than the 
Azoic of Canada 

Morgantown, West Virginia. 

Art. LV.—Contributions fromt the Sheffield Laboratory of Yale 
College, No. XX. On a Feldspar from Bamle in Norway ; 
by Groraze W. Hawes, Ph.B. 

ASSOCIATED, at Bamle in Norway, with the fluo-phosphate 
of magnesia and lime which has been calle 
Kjerulfine, is found a triclinic feldspar. It occurs massive, 
with two cleavages at an angle of 94°. Upon the more perfect 
cleavage surface are very fine striations. Its luster is vitreous; 
color grayish white; semi-transparent. H.=6. G.=2°67. When 
heated it phosphoresces with a white light and fuses, at about 
three, to a translucent glass. It is unacted upon by acids, until 

boiled for a long time, and then but slightly. When heated 
in a matrass, the tube is dimmed by moisture. The analyses 
were made according to the usual methods, and gave 

I. . 

Silica, cis ye BOO 66°05 
AGW oe iets ace 20°33 20°41 
Metric 68106... 40. “29 28 
Lime, -.. 1-29 1°30 
WR ce i Sg A 1°08 

Potash, “21 “21 
DOCS. .. 505 6 2 ae 10°01 9°81 

Ignition 4 "95 "96 
100°23 100°10 

Oxygen ratio for R, ®, Si, 1:2°8:10. ; 
This analysis shows the mineral to be near oligoclase, if not 

identical with that species. Its association and its physical 
properties are the same as those given by v. Kobell for Tscher- 
makite, recently described as a new species of feldspar.* In 
the specimens examined, which were the cabinet of Prof. 
Brush, the feldspar occurred in quite large fragments, so that 
it was possible to extract it in a state of purity. 

* Ber. Ak. Miinchen, Dec., 1873; this Journal, March, 1874. 
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Art. LVI.—Notes on some of the Fossils figured in the recently- 
issued Fifth volume of the Illinois State Geological Report; by 
PF. B. MEEK. 

[Concluded from page 490.} 

Edmondia ovata; pl. XXv1, fig. 13.—At the time the figure 
of this shell and the explanations of the plate were prepared at 
Springfield, being in doubt in regard to its relations to one of 
the Nebraska species, of which there were no specimens or other 
means of comparison at hand, I merely wrote with a pencil, 
provisionally, opposite its number on the explanations of the 

ate, the name Hdmondia ovata, which was also in the same 
way attached to the specimens. The intention was, at the 
time, to make thorough comparjsons with the Nebraska shell 
in preparing the text for the press. As this intended revision 
and preparation of the text was prevented by sickness, how- 
ever, the merely provisional name was, as in some other cases, 
printed as originally written. 

Since the publication of the report, I find, on comparison, 
that this shell is so nearly like the Nebraska form I have 
called #. subtruncata (Paleont. E. Nebr., p. 215, pl. u,, fig. 7), 
that it may be only a variety of the same. It is proportionally 
a little longer, and has its beaks somewhat more distant from 
the anterior end, which is rather more broadly rounded in out- 
line. It may be a distinct species, but I should have hesitated 
to name it as such, had I been able to make the comparisons 

entertained in regard to their identity, at least, with the Ne- 
braska specimens. In the 
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In subsequently studying the Illinois Coal-measure fossils, 
however, I soon found that there is there, even in the lower 
art of the Coal-series, a slightly variable shell, agreeing well 

with the Nebraska City species, and yet readily distinguishable 
by its constantly more compressed form, and less prominent 
beaks, from S. curtus. Being, at the time the plates were pre- 
pared, undecided what disposition to make of these more com- 
pressed forms, I merely wrote, temporarily, the name S. Rossicus 

plate, intending ultimately to study them more carefully, be- 
ore coming to a final conclusion in regard to their relations. 
The opportunity to do so, however, was prevented, as elsewhere 
explained, and the name printed in the explanations of the plate 
as at first provisionally written. 

That these shells are really identical, however, with the 
Russian Permian species S Aossicus, is, I think, extremely 
doubtful; though they nearly resemble that species in form; 
and there is, according to Hichwald, a shell sometimes found, in 
the Carboniferous rocks of Russia, that he could not distinguish 
from S. Rossicus. Still, in a genus like this, where the species 
often closely resemble each other, and present few external 
distinguishing characters, excepting the often variable one of 
mere form, it is perhaps nearly, if not quite, impossible, in many 
cases, to determine beyond doubt the exact relations between 
closely allied forms, until their hinges and interiors can be care- 
fully compared. he 

While looking over the Illinois collections, I was fortunate 

enough to find two specimens of the compre orm repre- 
sented by our figures (see fig. 17c, d), showing the hinges of 
both valves very clearly. An examination of these fi ures 
will show that this shell presents some rather marked differ- 
ences in the characters of its hinge, from the typical species of 
Schizodus, as illustrated by Prof. King. That is, it has but two 
true teeth in each valve, instead of three in one and two in the 
other; while the one corresponding to the deeply bifid or split 
tooth in the typical Schizodus is only a little emarginate. Ac- 
cording to Prof. King, however, the teeth of this genus are 
subject to some variations, while Prof. McCoy, who has care- 
fully studied the hinges of the British typical species of the 
“pa (some of which seem not to have been seen by Pro 
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At any rate, whatever importance may be attached to the 
peculiarities of the hinge we have illustrated, so far as regards 
the relations of these shells to Schizodus, I have no doubt that 
the little shell from the Kansas Coal-measures, for which Mr. 

opinion that these shells belong to the Unionidae (Naiades). 
On the contrary, their entire combination of characters, no less 
than their constant association with marine types, seem to me 
to indicate different family relations. That is, they seem to be 
directly connected, through the typical Schizodus, and the vari- 
ous forms included in the genus Myophoria, with the Trigonude, 
as maintained by Prof. King. 

et, if farther comparisons should show that Mr. Conrad’s 
name must be retained in a subgeneric sense, under Schizodus, 

the name of our species, represented by fig. 14a, 8, ¢, will 
doubtless have to be written S. (Prisconaia) curtus, as it almost 
certainly has the same hinge-characters; and I even suspect 
Mr. Conrad’s type, P. ventricosa, may be specifically identical 
with it* .— 

It will be seen, by examining our figure 17e, that the sur- 
face of these shells, when perfectly preserved, and examined 
under a strong magnifier, in a favorable light, shows very ml- 
nute, exceedingly regular and peculiar sculpturing. I am not 
aware that any. such markings have ever been observed on the 

i 
the slightest abrasion. Indeed, so very minute is it, that it 
would generally escape observation, unless especially looked 
for. On calling Mr. Conrad’s attention to it, he wrote me that 
he found it to be beautifully defined on the type of his pro- 
posed genus Prisconaia. 

Solenomya (sp. undt.); pl. xxv, figs. la, d—I have long 
been familiar with this shell among our Coal-measure fossils of 
the West, but have never been quite able to come to a satisfac- 

conclusion in regard to its relations to a species figured 
and described by Prof. Cox, in the third volume of the Ken- 

*T cannot ith Mr. others, itute a new name 
Aszinopsis, or a, aa page Kings a ene nee because the 

name Schizodon had - previously used for genera of Fishes and Mammals. 
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tucky Geological Reports, It is certainly always narrower in 
proportion to its length, and has, at both extremities, different 
outlines from Prof. Cox’s figure; while it also wants the rather 
distinct undulations shown on the same. If specifically dis- 

e have elsewhere stated reasons for believing that Prof. 
King’s name -/aneia may possibly yet have to be retained for 
the Carboniferous and Permian species usually referred to 
Solenomya (= Solemya), notwithstanding the fact that Prof. King 
withdrew it at a later date.* 

Placunopsis carbonaria M. & W.; pl. XXvul, figs. 2a, 6, ¢, d. 
It is quite probable that this shell may have to take the name 
Anomianella carbonaria, as it seems to agree with a genus pub- 
lished under the name Anomianella by Rychholt, in 1852, from’ 
the Carboniferous rocks of Belgium. I have not seen a figure or 
good description of Rychholt’s genus; but it is said to be thin, 
more or less oval, without any perforation in the lower valve, 
and to grow attached to other shells—all of which characters 

above suggested change would almost certainly still be neces- 

long back, to this genus, in this Journal. At the time he 
showed me his specimens at Washington, I had not seen the 
original drawings of our type (which were at Springfield, Il.) 
for several years; and, from having confounded it, im mind, 
with another form, I supposed Prof. Bradley’s shell to belong 
to our genus. A moment’s comparison with our figures cited 
abuve, however, will show that the very broad flattened colu- 
mella of Prof. Bradley’s shell at once places it in an entirely 
distinct and, as I think, undescribed genus, probably of differ- 
ent family relations. : : 

Euomphalus rugosus Hall; pl. XXIx, figs. 11a, b, co—This - 
shell was referred by Prof. Geinitz, in his work on the Nebraska 
fossils, to the articulate genus Sprrorbis. I have elsewhere in- 
sisted, however, not only that it is serene’! and generically 
distinct from the foreign form-with which Prof. Geinitz sup- 

posed it to be identical, but that we have a group of larger 

* See Proceed. Acad. N.S. Philad., April, 1870, p. 44. 
+ See page 151 of this volume.—Ens. 

Am. Jour, Sor.—THIRD -— Vou. VII, No. 42.—Juneg, 1874, 
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species in the Coal-measures of Illinois, which appear to me to 
connect it so intimately with the genus Huomphalus of Sow- 
erby, as to show it ie be a true mollusk, if not really a species 
of Sowerby’s genus. By comparing the figures cited above 
with the forms mann A by figures 12a, 6, c, 18a, b, ¢ and 
14a, 6, ¢ of the same plate, this will, I think, be apparent 
enough to any one. 

In conclusion, I would remark, in connection with what 
already been said respecting the Coal-measure fossils Taal 
in the Illinois Report under consideration, that a comparison 0 
these forms, particularly those represented on pl. xxvi, with 
those figured by Prof. Geinitz in his ‘‘Carbon-formation und 

_ Dyas in Nebraska,” will, it is believed, clearly show that those 
Nebraska so-called Dyas rocks cannot be separated from the true 
Coal-measures upon any well-defined paleontological evidence. 
I have, however, so fully discussed this subject in the Report 
on the Paleo ntology of Hastern Nebraska, that it is unnec- 
essary more than merely to allude to it here. 

Pleurotomaria Gurleyt ; pl. Xxx, figs. b a, b, c—This species 
was described by me in the Proceed. Acad. Nat. Sci. Philad., 
for August, 1871, page 177. 

Nore.—In addition to the typographical — gets in the list at the end of 
=. volume, the following errata should be co 

ATT, 4th line from top, for “ connection,” mead connections. 
568, 20th line from bottom, for “ yenpe,' - yoaupg. 

a 592, bs ss from top, in explanations of 1. xxv, and — for “ ven- 
” read ventrica ; the latter being the original orth: 

ssbirviy by 
602, 16th line fr om top, for” specimens,’ ” read species. 

Expl Plate Iv, ot eet eee imei,” read Thiemei. . 
16th line from top, for “ small simple arms,” read small simple 

oe ae x, 4th tine from bottom, for page “ 330,” read page 530. 
4 ‘“ XxXIxX, 10th line from re or iy gy ¥, 

Lettering of pl. xxvi, lower left-hand figure, fo: “ 21d,” read 20d. 

It is perhaps hardly necessary to explain that the references 
to the Proceed. Acad. N. S., in connection with the remarks on 
the genera Actinocrinites, on page 339, Batocrinus, page 364, 
Megistocrinus, page 398, we, a e merely intended to designate 
where these remarks were fp eae by us, and not to 
refer to the original ic nis of those genera. 

Jacksonville, Fla., January, 1874. 
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Art. LVIl—Contributions F be the Sheffield Laboratory of Yale 
College. No. XXX.—On the Chemical ie = my of the 
wood of Acrogens ; by aun W. Hawezs 

Patio matter. It was from this class of plants that coal 
was mostly formed, and the analyses will therefore be of value 
in calculations as to the origin and formation of coal beds. Some 
of them have been used by Prof. Dana in the new edition of 
his Geology in illustration of this subject. With the exception 
of on stem of the Tree-fern, the plants were collected near New 

en. Average samples of the part above ground were made, 
Scieding the spores, and. including, in the case of Lycopodium 
complanatum, a due proportion of the trailing stem, and in the 
ae of the fern, Aspidium marginale, a portion of the woody 
rhizom 

The bontivcalions were made with chromate of lead as an oxi- 
dant, but for the sake of experiment, the Equisetum and the 
Lycopodiums were afterward age: with the mixture of potas- 
sium dichromate and kaolin, which has been proposed as a sub- 
stitute by Prof. S. W. Johnson. (See this Journal for May.) 

The following were the results obtained: analyses 9 to 12 
are of the tree fern, 9 and 10 of a complete section of the stem 
or trunk, and 11 and 12 of the exterior or “ cortical” part. 

Carbon. Hydrogen. Oxygen. Nitrogen. Ash. 

741° 639. 45865. «614 s 
“Hise, seer pclenrmresemne Gaya 8 Ae el 
B: Toopodinis complaint: 4568 «Sa ares INE Be me 
5. Hquisetum hyemale, 4196 601 391 112 1170 100 
%. Aspidium marginale, tae bee ass 308 AT 100 
so Cris ceyalionians, wontion, [ee ee ae en ee 
Sn EES ee aos S088 Lal On - 
ing as the composition of the hy Weak goin Sp hie sy he a 

ebsky of a 
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Carbon. Hydrogen. Oxygen. Nitrogen. 

6°62 43°15 1°44 Lycopodium dendroideum, 48°7 3 100 
Lycopodium comp 48°35 6°61 43°09 1°95 100 
Equisetum hyemale, 47°54 6°74 44°45 1°27 100 
Aspidium marginale 47°18 6°35 44°30 217 100 
Cyathea canaliculata, section, 49°08 6°66 43°05 1:21 100 

“cortical” part, 52°04 5°26 41°18 1°52 100 
Sphagnum (Websky), 49°88 6°54 42°42 116 100 
Oak (Payen), 50°00 6°20 43.80 100 
Beech 4 49°25 6°10 44°65 100 
Ebony e 52°85 6°00 41°15 100 

come within the limits of variation, not only of the different 

__ to such woods more striking, although it does not differ essen- 
tially from some of the oak woods which have been analyzed. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND Puysics. 

ers this reaction to that obtained with stannic chloride by 
Sharples* and also by Stolba, since this produces precipitates 
with rubidium salts, difficultly soluble in hydrochloric acid, and if 
ammoniacal salts be present, throws down also the ammonium 
double salt; whereas both the ammonium and the rubidium 
double antimonous chlorides are easily soluble in concentrated 
hydrochloric acid.— Ber. Berl. Chem. Ges., vii, 375, April, 1874. 

r 
readily souisianheated to phosphorus by placing it for a short time 
in an arsenical solution, preferably acidified with hydrochloric 
acid. In thin layers, this form of phosphorus is translucent, and 

: ’ 
and if preserved in water, the arsenic oxidizes and goes gradually 
into solution. e quantity of arsenic phosphide which is neces- 
sary to produce this blackening of phosphorus is very small, half 
of one in some cases even less, g entirely suffi- 

in fusion at a temperature of 50° for eight to ten hours. I 
very slowly cooled, On breaking the tube at the narrowed point, 

* This Journal, II, xlvii, 178, 1869. 
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the phosphorus in the upper portion, in which the arsenic phos- 
phide ae collected, becomes black on sudden cooling, while that 
in the lower portion undergoes no such change. e author con- 
cludes therelure that black phosphorus is not an allotropic form 
of this substance, but that the result is due to a sort of liquation 
heey d by the presence of an impurity. In the case of commer- 
cial phosphorus, this is generally arsenic; but other substances 
will effect the result, as is shown by Blondlot’s black phosphorus 
produced by mercury. Ritter has oo it with copper also.— 
= Soe. Ch., Il, xxi, 151, Feb. nee 

3. Influence of the ‘position of ae Oxygen atoms in the Mole- 
cule upon the boiling point.—From an extended comparison of 

americ. = bodies containing oxygen, Naumann derives 
owi 

oxygen soos n the boiling point: In metameric bodies of the same 
chemical character and of otherwise similar structure, the more 

the oxygen—similarly combined in the molecule—approaches en 
middle of the atomic chain, the lower is the boiling point. 
numerous examples given, one from each class must suffice for 
illustration : 

; Normal Alcohols, pointe 
Normal primary butyl alcohol, CH,.CH,.CH,.CH, : 

: 116° 
ia ‘ “ec OH 

* ‘Secondary ‘ CH,.CH,.CH.CH, vas 
4 9 

OH 

Isoalcohols, 
; H,C Fermentation amyl alcohol, 3 | CH.CH .CH. 

y H,C 2 : 2 128°—132° 

Meth oe CH ethylpseudopropylearbinol t CH.CH.CH vp propy ? uy °0 $ 104°-108° 

OH 
‘ 25 H,C Dimethylethylearbinol, 8 Lc C.CH,.CH yseuny H,c 2 3 98°5°-102° 

OH 

Mixed Normal Ethers. 
Methyl-propyl ether, CH,.CH,.CH,.0.CH, 49°52" 
Diethyl ether, CH,.CH,.0.CH,.CH, 35°5 

. Mixed Iso-ethers. 

Methylisoamyl ether,” He 06 | CH.CH,.CH,.0.CH, 92° 

Ethylisobutyl ether, H, °¢ | CH.CH,.0.CH,CH, 78°80" 
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Compound Ethers. 
Propyl acetate, CH,.C-.-O---CH,.CH,.CH, 101-98° 

Ethyl propionate, CH, .CH, dr tial ee .CH, 98°8° 

If we compare together methyl butyrate 
CH,.CH,.CH, .C--.0-.-CH,, with rn propionate 

i 

CH,.CH,.C---O-.--CH,.CH,.CH,, the first of which boils at 102° 
\ 
u 

the last at 122°44°, it would at first seem as if this law was con- 
tradicted; since the linking oxygen atom in the latter is exactly 
in — middle of the chain. But the explanation of this apparent 

maly is found in the fact, readily observed on comparing 
newbie butyl propionate CH, .CH aU -O-.-CH,.CH,.CH,CH,, 

é 
and propyl butyrate, OBE CR la a boil- 

ing, the one at 145°99°, the other at 143°42°, that for an analo- 
gous position of the linking oxygen atom, the influen ce of the 

1874 4, 
On the Vibration of Liquid Surfaces. Bune oat a 

mijn to investigation the undulations which are poet 
upon liquid surfaces when these are thrown into vibratio n- 
stead of producing the motion of the liquid by, a sudden sete or 
an upward movement, as in the case of Faye’s experiment, the 
author made use of a heavy tuning fork for this purpose, the 
vessel containing the liquid being in contact with it, either 

directly or through the intervention of the table on which both 
rested. The best results were obtained, however, when the vessel 

r 
board of a piano. In this way the surface of the liquid assum 
a fixed condition of elevation and depression, the result of uni- 
form vibration over its entire area. The phenomenon may 
observed either obese 2 by a small telescope, or better at pmnjen- 
tion upon a screen. For this purpose, a beam of sunlight 
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much more oblique. Various attempts were made to fix these 
wave-surfaces, but without succes e best results were ob- 

tained by covering the surface of the vibrating mercury wit 

by the ridges of the waves. een these are less luminous 
lines produced by the hollows. Bright points are formed at the 
intersections 0 th. As the movement dies aw the lines 

to the longer; though sometimes components of both are 
urf 

ments Bart y ded the two following laws: Ist, the 
breadth of the undulations is inversely as the number of vibra- 
tions ; and tance between two lines produced by the 

gons, the centers of which are the angles of fainter hexagons, 
having the radii of the first set for sides. As the motion lessens, 

apable of similar vibration.” So also clouds are arranged often in bands, being then considered a precursor of fine weather. 
ology, the author thinks certain regular and equidistant 
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foldings of stratified rocks evidence of analogous vibrations. The 
ventral segments of a liquid vein, M. Barthélemy thinks, are pro- 
duced by the iss 208 ed the liquid mass upon which it falls 
reacting upon it n makes an ingenious application of these 

s to account for the Domine of stratification produced by 
electric saws in rarefied media.—Ann. Chim. Ph hye. “ A 
oS Jan., — 

5. Expa 
series of oe on the expansion of gases, and a new for orm of 
air-thermometer. His apparatus consists of a bulb tube containing 
the gas to be studied, connected by a long rubber tube, contain- 
ing mercury, with an open cylindrical manometer tube. By va ry- 
ing the height of the latter the pressure may be altered at will. 

e volume of the gas is always rendered sop the same by 
bringing the mercury just in contact wit a glass point inside the 
bulb tube. The observation therefore consists in measuring the 
pressure at various temperatures. The coefficient of expansion of 
various gases was thus determined with the following results. The 
numbers are multiplied by 10° or one million, to render a compari- 
son more convenient. e coefficient for air was found, from 
20 measurements, to be 3669" 6, while Rudberg found it 3645: is 
Regnault 3665, and Magnus 3667°8. Hydrogen sie aresult 3656°2 
nitrogen 3667° : oxygen 3674°3, carbonic acid 3706°7- The same 
instrument is also mens employed as an air- Picesialician —Pog- 
sore fe 8 hers p. 8 E. . P. 

the pressure of the gas in one Soft @ wtih or on turning the done 
ble plates, a series of dark lines are produced in the spectrum 
known as Talbot’s bands. In ase, calling D the difference in 

and /7 the pressure to which the gas is subjected, it is eras that 
We may express the value of n by the equation n—I=a , 
in which a@ and B are constants. In the same whe Rigaanis 8 re- 

Sults for pressures under 8 atmosp! show that ia (1+Bf), 

so that if the excess of refraction n—1 is Faroe to the dens- 
ity d of the gas, the two coefficients } B and B’ should be equal. : 
‘In the following t table are given for various gases the values of 

B’ as determined by Regnault and } B measured as described 
above. We may remark that the refraction and compressibility 
vary alike, in one direction for hydrogen and in the opposite way 
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for all the other gases. That they are of the same order of mag- 
nitude, except for binoxide of nitrogen and carbonic oxide, while 
in no cases are they exactly equal; 

Gas. B’x10® | $Bx10°| Bx10* | 10%(n—1)| Cx10* 

Hydrogen ..-..--..| — 57 —87 381 1388 44 
ee es St oy oe +107 | +72 383 2923 58 
Hitrogen 23 cuss 85 382 2972 69 
Protoxide nitrogen.) 754 880 388 5084 | 127 
Binoxide nitrogen _| 225 70 367 2967 
Carbonic oxide_.-. 435 89 367 3336 75 
Carbonic acid - _.-- 901: 720 406 4494 52 
Sulphurous acid _._| 3220 2500 471 6820 
Cyanogen ______-. 3220 2700 8202 100 

This difference may be in part due to the difficulty of their deter- 
mination, to differences of temperature, and to want of exactness 
of the formulas employed. Hence we may say that at a constant 
temperature the excess of refraction n—1 of a gas is nearly pro- 
portional to the density. ; 

e same law does not hold as we change the temperature; if 
J is the number of bands which pass when the pressure varies fro 
one value to another, f (1+ a¢), instead of being constant, contin- 
ually diminishes as the temperature rises, so that the usual coeffi- 
cient a must be replaced by a larger one £, whose value multiplied 
by 100,000 is given for temperatures below 40° in column four of 
the above table. In the case of carbonic acid and binoxide of 
nitrogen # has the same value as a. 

To find the absolute index of refraction it is sufficient to meas- 
ure the length of the tube and to know the value of the wave 

measuring C’ in the formula of Cauchy n-1=A(14-47). These 

values multiplied by 10,000 are given in column six of the table. 
To show more exactly the order of magnitude of the dispersion 

of gases compared with that of other well known bodies, the value 

_of the dispersive power wae has been computed between the 

rays B and H of the solar spectrum. For air the result is 024, 
for the ordinary ray in quartz -032, for water -040, for crown glass 

_ 038, for protoxide of Sapte 053, for heavy flint glass 69. 
Compte Zam Ixxviii, 617, 679. : E, OC. 0: Fi 
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7. Refraction of compressed water.—Mascart has combined the 

o a change much greater than that resulting from the experi- 
ments of M. Grassi. The same effect was obtained whether the 
pressure was transmitted by a column of water or a mass of air. 
Assuming the laws of the refractive powers, or that n? —1 is pro- 
portional to the density, the compressibility “~=-0000518. As- 
suming that n—1 is proportional to the density gives v’=-0000453. 
The first result is very nearly that obtained by Jamin, but Grassi, 

direct experiment, found ~=*0000471, so that neither hypo- 
thesis seems to be exact. 

to the gradual return of the liquid to the temperature of t r- 
rounding medi At 16° a fall of pressure of 4°3 rs pr 
duced in t y a motion of 1:9 bands; hence the index of is wa 
refraction had diminished *00000056. From the experiments of 
Gladstone and Dale it follows that this corresponds to a change in 
temperature of -00110°. A computation gives a result ‘00109. 
The closeness of this agreement is however accidental, as the posi- 
tion of the bands could only be determined to one-tenth.— Comptes 

B.C. BP, 
8. Maximum of density of water.—Prof. Macu has determined 

Mondes, 506. Si Gi Be 

9. Gaseous, Liquid and Solid States of Water-substance.— 

Prof. J. Tuomson recently communicated to the Royal Society a 
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pees on the pressure of aqueous vapor from ice and water. Tak- 
g into consideration the three states, gaseous, liquid and solid, 

the presence of no gas but its own vapor, It has commonly been 
assumed that the curves were tangent to each other at this point, 
so that the rate of increase of the pressure was the same for ice as 
for water. By the principles of thermodynamics, however, Sir Wm. 
Thomson proved that these curves, instead of being tangent, were 
inclined at an angle forming a salient point directed upward, the 
rate of increase of the pressure suddenly diminishing when the ice 
melted and then slowly increasing, the ratio of the inclinations in 

ate eoverd of them. These camtensined rice conse es 
of quartz sand, with numerous angular and subangular blocks 
of — and talcose schist. Many of the bowlders are very large, 

them eg in the bed of the river two sled below Depilto. ™ ost 
. of them were of the Depilto quartz rock and gneiss, and I saw 

Tnany in the unstratified as Se ees near Ocotal fully eight miles from 
r parent rock, al pe A 

= 
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level, excepting where worn into deep gulches by the oe 
streams. ‘lhe river has cut through to a depth of over ote 

hose near streams in the north of England that cut anioagh 
thick beds of bowlder clay. The evidences of glacial action be- 
tween Depilto and Ocotal were, with one exception, as clear as in 
any Welsh or Highland valley. "There were the same rounded and 
moothed masses of rock, the same moraine-like accumulations of 

siehtratified sand and gravel, the same pe dori bowlders that 
coul ne traced to parent rocks several miles distant 

“The transported boulders, near Ocotal, are about three 
thousand feet above the sea, those near Libatad ‘about two thou- 
sand fee 

Mr. Belt infers, from the facts, that the ice of the Glacial era 
stretched on uninterruptedly from the northern regions of North 
America throug entral America, and probably over South 
America. But observers have shown that the glacial phenomena 
occurring on a grand scale about the higher mountains of Califor- 
nia and of the summit region of the Rocky Mountains, within the 
United States, are those of /ocal glaciers, and that there is there 
no northern drift. This being so, it is certain that the facts de- 
scribed by Mr. Bent indicate the existence iat of local glaciers 
—those of the mountains of northern Nicaragua ey are stil 
of very great interest, as they pa ea ‘cit more southern limit in 
North America to the local viaian of the Glacial era see — 
been before suspected. 

._ Geological Structure of the Alps.—In the Geneva Archives es 

structure being often ee * that observed in the porphy- 
ritic aod oe 
tinetly ; the granite 1 sii Sans Sabbah it often passes into oi 
former ‘by insensible gradations, and thus evinces a common 0 
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gin with the gneiss; at = same time, true massive, igneous 
granites are also to be fou 

That the stratification of the gneiss is of very ancient origin is 
clearly seen in the fact that bowlders of it, with the same struc- 
ares are om met tok in the conglomerates of the yes tcsr oe 
well as in the later formations. Further Se position of th 

th 

The course of events, according to M. Lory, was this: After 
the deposition of the Carboniferous, and before that of the —— 

horizontal planes. The visti strata, on the o and, were 
comparatively soft and pliable, and yielded ates rf the acting 
force, bending and folding ieecdng to the movements of the 
solid rock beneath, and mostly without fracture. Thus, while 
the crystalline rocks were broken and faulted on a grand scale, 
the more recent strata were — left — sometimes 
pressed in between the others so as to seem to be conformable, or 
shoved over and folded upon  slecedinaboei in the arn intricate 
manner. 

M. Lory describes the relations of — rocks of the Petite Gorge 

erland 
On the Italian side of the Alps, zones of the crystalline rocks are 

found which are still nearly horizontal, and which wee-snlpatee 
have suffered the same change of position as the secondary strata 

covered. At the 
Susa, or Mont Cenis, we find, as we _— —_ t, the same regu- 
Th of arch that exists in the Jura Moun 

_ The so-called fan-structure of Mont Blane pa the St. Gotthard 

. &. D. 
z ‘8. Bulletin oa? the United States Geological and Geographical 

: i. ey of the - Territories. Department of the Interior.—Bulletin 
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No. 2, announced on page 236, has been issued more than a month. 
After papers by Cope, referred to in that notice, there follows one 
y L. Lesquereux on the ee neuf and relations of the flora 

of the Dakota Group of the Cretaceous. The genera represented 
are Pterophyllum (Cycad) doubtful; Liquidambar, Populus, Salix, 
Fagus, Betula, Myrica, Quercus Ficus Platanus, Laurus, Sassa- 

lia, Liriodendron, Menispermum, Paliurus, Rhamnus, Juglans or 
ht Us, a nearly all of which now exist and characterize the 

N orth American flora. “Indeed, all the essential arborescent 
r y serra 

rus, anid the serr dere Bet ula, Alnus, (alist, ’ Carpinu wide 
Carya, ete.” The Dakota species are marked by the ives being 
entire and coriaceous, excepting a “peculiar short denticulation 
with. outside sera teeth, as ght tne Haydenii, P. flabeliata, 
Platanus Newberr i, Quercus Mudgii. The flora is remarkable 
for its distinctness Pech that of the Lispotiis beds, and also for the 
absence of any European species of the same age. 

The closing article is an important one by James T. Gardner on 
the shay on Mountain ranges in Colorado. 

4, Geological and Natural History Survey of Rilserttt 

Bruierve 4 feet above the sea level. The clay a sttadhied a the 
vertebre contains numerous fragments of Bala Dr. 
will describe the oad in a paper to be read before the institute 
of Natural Scienc 

6. Note on Pro if " Heer’s new work on the Fossil Flora of the Are- 
tic; by L. Lesquerevx. (Communicated.)—I have received 
Prof. Heer a most interesting pamphlet on the Swedish expeditions 
for the explorations of the high north. In this paper the celebrated 

essor gives first an abridged narration of the progress and cas- 
ualties of these explorations, and then sums up ina masterly man- 
ner the results obtained for vegetable paleontology, as far at least 
as they were recogni a preliminary examination of an im- 
Mense amount of material polthcted and sent to him. 
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rom the Lower Cretaceous of the northern side of Noursoak 
Peninsula, and in a bed of black shale overlying the gneiss which 
forms the “essential bulk of the land, he found a flora of sixty-eight 

omy nck tale Professor Nc BP a Director of the expe- 
dition, discovered a quantity of well preserved v egetabie remains 
at a higher level or in the Upper Cretaceous. ‘The specimens rep- 
resent sixty-two species, viz: ten Conifers, among them a Salisbu- 

ria, found with leaves and fruits, two Cycadex, thirteen species of 
Ferns, and thirty-four dicotyledonous species, distributed in sixteen 
faaniies ax and eighteen genera. Among these he mentions leaves of 
Ficus, Sassafras, Diospyros, Magnolia, Myrtus, Leg panies, and 
remarks that some of the species are e known already fr he Qua- 
dersandstein of Saxony, Bohemia, Moletin (Moravia). 

Only tive of these species— s—three Ferns and two Conifers—are 
identical _ those of the first locality or the Lower Cretace- 
ous. Eight hundred feet above this formation, they still found 

He 
of the lowest Miocene: ‘amon ng "the em he Ccnikee. one hundred and 

thirty-three species, fifty of which are also found in the Miocene 

of Europe. ‘This flora is totally different from that of the Creta- 
ceous of the same country, no species being identical. This Ter- 
tiary formation is covered, like the whole land, Py) immense deposits 
of als 

volume, a few oo are pies is ablishe by Dr, pee 
who states that his specimens, which he would be pleased to show 
to all inter pea fully sustain his view. In the May number, Mr. 
Carter has 
tensive sean ge of living Rhizopods. ‘The latter number con- 
tains also a paper by Messrs. Kin aid Rowney, repeating their 
ag rad against the animality vs the er 

Manuel de Minéralogie; par A. Dxs CLowEaux, Membre 
de 1 VInstitut de France, etc. Tome second, Premier Fasicule. 
208 pp. 8vo. Paris, 1874. (Bac —Des Cloizeaux’s Mineralogy 
is made up largely ‘of the results of extended personal investiga- 

of hie very, valuable work. That volume was occupied with the 
| Silica is first part of the second volume, after some addi- 

8 Pose! not notes on the Silicates, goes on with the species in the follow- 
ing order: (1) those containing Boron ; (2) Cargon, the coals, 

pies incited, and then the oxalates and carbonates} (3) 
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Trrantum, which group is — completed. This new part contains 
sag Lit to Lxvizi inclus 
9. System of Mucins by James D. Dana.—The 5th “Sub-- 

edition ” of this work was issued by Wiley & Son, in —- 1874, 

a of 
tions, also has the Appendix, by Prof. peak, bend up with the 
main v olume, 

A Revision of the North American Chenopodiacee ; by 
Sekt Watson. Extracted from Proceedings of the American 

ward, especially in the ary interior portion of the continent, where 
as form a as conspicuous and characteristic a feature of the flora 

ma f our s 
+ Ohagereesvane Mr. brome has lately undertaken this, with 

Pitactonticns and eietaekinen! monograph, upon the e model 
as those upon Lupinus, Gnothera, &e. The species an are — 
defined, carefully arranged, and very considerabl in 
number. It here — that we have 17 genera er. a two 
(Sarcobatus and Grayia, the Grease-woods of the interior desert- 

Asia and Am a, and (as in the enslogous xe oi of limited 
and closely allied species. Our peculiar genera are Sarcobatus (here 
inco feet without question, or reference to Moquin’s exclusion 

of it), Aphanisma, Cyeloloma, and Grayia (with structure new 
and fees denise), each of single species ; all mr the first wit 
annular embryo. Of Salsolew, with conical-spiral embryo, — 

vee: genera and species. Our an is in Sy boca in- 
Am. Jour. eoetnaduacs* Sznies, Vou. VII, No. 42,—Junz, 1874. 

1 
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cluding Obione. The Flora Rossica aia 20 species. But 
Mr. Watson, as the result of the first comprehensive study of the 
materials, has brought the number of our species up to 40. That 
is, if we exclude the introduced weeds, more than half our Cheno- 
podiace belong to this genus. Copies of this monograph can be 
had from the American Naturalist Literary Agency at see 

A. 
Sarracenia variolaris.—The suggestion in a recent sank 

of ‘thie Journal (April, 1874, p. 442), that the pitchers of this spe- 
cies and the way in which insects are caught in them should be 
carefully scrutinized by those who have this plant within their 
reach, has already begun to be acted upon. Dr. J. F. Mellichamp, 
of Bluffton, South Carolina, an excellent observer, has alrea 
made some very interesting observations upon this species, which 
lee in his neighborhood, and has there, even in the first days 
of May, een some of its pitchers. "His observations and 

ace < 

oO 
may be well to record at once some results to which his first obser- 
vations point, * se Smpeaeretaencess in a private letter,—which are sub- 
stantially as fol 
The ~ ret ar the tubular leaves of S. variolaris and the 

Mari of the sugary secretion pe the rim, as stated by Dr. 

matter with —— flew away after sip ing their fill, to all appear- 
ance unharmed. On the peng ae me thinks that the wate ery 
liquid in which the insects ‘ar and macerated possesses 
anzsthetic properties ; that neta ay brief immersion in it, 
and when permitted to walk about in a thin layer of it, “ were 
ssa killed—as sey first supposed—or at any rate stupified 
or paralyzed in from half a minute to three or five minutes,” bas 
most of them would revive very gradually in the course ‘of a 

ror so, It is important to repeat and scrutinize ov ex- 
poaten) 

; , 12. Sorts Hoopes, the last survivor of the old school of ‘the 
Botanists of Chester County, Penn., of which picitate 
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the chief, and the Flora Cestrica the memorial, died on the 11th 
of May, at the age of 86 years. 

13. Lube-building Amphipoda ; by 8. I. Smrra.—In examining 
recently an alcoholic specimen of a species of Xenoclea, I no- 
ticed a peculiar opaque glandular structure filling a large portion 
of the third and fourth pairs of thoracic legs, which in most, if 

d 

sponding legs in hithoe maculata, Ptilocheirus pinguis, Cera- 
pus rubricornis, Byblis Gaimardi, and a species of Ampelisea, 

a 

lized 

large part of the gland. In these genera the remarkable elonga- 
tion of the two distal segments in the third and fourth pairs of 
legs is perhaps a special adaptation to enable them to reach back 
over the deep epimera. 

The examination of fresh specimens will doubtless show these 
Structures much more full ¥. 

New Genus of Asellide 

ion 
Westwood, in their late work on British je-eyed Crustac 
vol. ii, p. 313. This organ is present’ and well developed in Jera 

this family : car 

fully figuted by G. O. Sars (Hist. Nat. des Crustacés d’eau Douce 
) J occurs In 
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the ocelli are numerous as in A. communis ; the appendages of 
the first abdominal segment in the females are subquadrant-shaped, 
meeting each ae along the median line, much as in A. communis, 
instead of subcircular and overlapping as in A. aguatieus. The 
caudal stylets ieosttihle those of A. aguaticus, as do also the feet 
and the mouth parts, except in the ae ‘of the mandibular 
valpi: and on this character I propos r the Agee’ ge new 
generic name of Asellopsis.— Co Loh Aine by the Aut. 

5. Floridan Bryozoa, collected by Count L. F: de Poti 
ae se py F, A. Smirr. Part I, 20 pp. 4to, with 5 plates. 
Part II, 84 pp. 4to, with 13 plates. Transactions of the Royal 
Sw waiak Alen. Stockholm, 1873.—Mr. Smitt has no superior in 
the department of the Bryozoa. He describes with fullness a large 
number of species, and presents enlarged figures of them in the 
pl ft ivin i 

Thi or 
Fish Soinienion: noticed beyond, with separate paging. It is 
accompanied by a special index and table of contents, and includes 

special reference to their stations, mode of occurrence, as depend- 

ing upon the temperature and composition of the water, character 

cies found in the stomachs of various res C, Habits and nate 
morphoses of the lobster and other crustaceans (by S. L Smith) ; 
D, Systematic catalogue of the invertebrates of southern New 

species. 

= including the free Entomostracd, Infusoria and Foraminifera). 
ailed accounts are given of those species which are directly 

injurious or beneficial to man, such as the oyster, clams, Zeredos or 
“ ship-worms,” “ drills,” star- fishes, ee crabs, ete. The 38 

| seer — about 300 figures, illustra 
ies 

POPST REIS PS Sn el eat ae 
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17. Field Ornithology, comprising a manual for i Se ge pre- 
paring, and preserving birds, and a check-list of North American 
birds ; by Dr. Extrorr Couns, U.S. A. Salem, Mass., Naturalists’ 
Agency, 1874.—The scope of ‘this work is clearly satieate d by the 
title. It contains a large amount of useful information for those 
engaged in the study of ornithology. The directions are very full 
and clearly expressed, and the advice in regard to a great variety 
of matters connected with the subject of bird- ceeliatzie? is sensible, 
and will prove of great value to those beginning the s The 

Ill. Astronomy. 

oe New Comets.—Two _hew comets pee been, discovered this 

viz: one e by Winnecke, Apri 11th, and ae by Coggia, April 17th. 

the see of the solar system. e fac wathe orbits of most of 
periodie comets have a small inclination (counting from 0° to 

180°) is ee striking to stimulate inquiry in this direction. 

a smaller angle to the ecliptic than when e st discovered, pa that 
none — tllegscsbr larger inclinations, also suggests the possibil- 
ity of some such law of action. have not been able, however, 
in a arti examination of the subject, to — in the perturbing 
function, any evidence of such constant for H. A. Ny 

3. Cordoba Observatory.—We have reccared a letter r from Dr. 
Sellack of Cordoba, replying to Dr. B. A. Gould’s letter, pub- 
lished in this Journal, vol. vi, p. 399; it is endorsed by five of the 
Ss of the Unive rsity. We do not publish it, since, what- 

ever be said of some points connected with the subject, Dr. 
Sellack + Violated the law and usage of all observatories in publish- _ 
ing results obtained while under the employ of the Observatory, 

without the knowledge or approval of its Director.—Ebs. 

IV. MIscELLANEOUS SCIENTIFIC sifebacrmereg 

rare L. te . On the classification of the Rpnshopaornn series of sD : Jou 
Results of a series of eee or on the Pot or re sefomet of pine 

Sticks after having been subjected to a “pedoatiaa Dig betes 
Combinations of Mechanism imitating ppc processes ; Fairman Rogers. 
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On the ieee of Tahiti; iio Ferrell. 
On the Laws of Cyclon m. Ferrell. 
= the pretended focllaation of the mental and the sensorial faculties of the 

brain; C. E. B quard. 
teow aphica nap btn of Henry James Clark; A. S. Packard, Jr. 
Suggestion as to the functions of a Scale of the Cochlea, leading to an 

hypothesis of the mechanism of audition; A. 
The law a the duration of the aided poatncleg sensati on; A. M. May 
——— on the reflection of Sound from flames and heated ee eu M. 

ayer. 
The progress made in the Survey of the Colorado River of the west and its 

tributaries, by parties under the direction of the Secretary of the Smithsonian 
Institution; J. well. 
An outline of the histo: ry and hpeur: of ae LS. ae Survey of the 
ac es, with some account of its results; F. V. Ha 

The geographical distribution of the Ligiti group of tho ‘northwest, with some 
; F. V. Hayden 

te : il 
story of Smith Sound in a geographical and eynogieet point of view, and 

some other —. results of the Polaris oe on; H. Bessels. 
On metamerism hemis ; Ws a tt Gibbs. 
On the Pedarizalioes of the ergs Light A. W. Wright. 
Account of the proceedings o B Deeuslacion for observing the Transit of 
ni ewcomb. 
On some points in Mallet’s theory of Vulcanicity; E. sw Hilgard. 
Report on the Great sina, oly - y U.S. N. Observatory ; 8. Newcomb. 
Some results ne eae rie U.S. ‘Weather Maps for the pan 1872 

33 
shag correction of the Velocity of Light, as deduced from experiments ; 

8. ‘Aiea 
On eoarere saisniainnied sometimes presented by three of the Satellites of Jupiter ; 

§. Alexander. 
On the Zodiacal Light; 8. ae as 
Biographical Memoir of Jam . Co ffin ; A. Guy 
On the meget land-plants of the Lower Silurian of Ohio; J. 8. Newberry. 
A criticism on the contractional hypothesis of the earth’s surface changes; C. 

: new set of LARGE: Nombere; James D. Warne 

report imm aoa on a 
At an early date, the Daan Committee will issue their circular to 

members of the Association, giving details relating to the arrange 
ments made for the ace orogens of members while in Hartford, 
and such other information as may be of interest to those intend- 
ing | to foal ademas at the mbar including any facilities offered 

j 8, etc. 
= order to receive the circular of the Local Committee without 

: aii is desired that all members now planning to attend the 
meet send their addresses to Rev. W. L. Gace, Secre- 
ry of the Local erste Hartford, Ct. 

embers must furnish the Permanent Secretary with complete 
of pte pos they propose oie during the meeting, 
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with an estimate . pease time eg for reading each paper. 
Each title must be n on a separate slip of paper, _— the full 
name of the author. "The titles must be furnished t erma- 
nent Secretary, when practicable, before the day ieee for the 
Association to convene. 

The volumes of the Proceedings of the Association (22 in num- 
ber) can be obtained from the Permanent Secretary, at the price 
of $1.50 a volume; any member wishing for ten or more volumes, 
in order to complete a set, may obtain them at $1.00 a volume, 

3 

staple of this volume of “ Constants,” performs a service for which 
he merits and will receive the sincere thanks of all who find occa- 
sion to use the result of his labors. Prof, Clarke introduces his 

2,a fsp 
more than 2000 deterasinntions of ode hailing point Thes nees 
cited are classified in a sufficiently systematic manner, ender 61 

2572, and there are over ecific oo and 
ubst 

alphabetical index, covering 23 closely printed pages e col- 
n nry, as Secretary of the Smithsonian, has te ely 

issued a cirenlar ses on investigators and obse in 
any data of their own determinations of sinter 3 ies with 
a view to the ‘asin labile of similar works in other departments 

of physical researe 
4, Fifth dnnual apd of the State Board of Health ‘of 

Massachusetts, 550 pp. Boston, 1874.—This Report con- 
tains, among others, a sien Val ast by Prof. W. R. Nichols on 
the present condition o: vers of arora phar: together 
with considerations touchin the: water-suppl 8. 
aborste paper contains the results of over 450 ‘eniioal analyses, 
made daily upon the chief rivers an s, and on sources of water- d lakes, an 
ek ig in eastern Lag ent ey Neg present the ammonia, “al- 

oid ammonia,” inorgani organic or volatile solid con- 
stituents, both from the srnfilearsd and the filtered waters, the 
chlorine and in some cases the lime, magnesia, silica, sulphuric acid, 
ete. Itis noteworthy that the bulk of this analytical work was 
performed by a lady, Miss Ellen H. Swallow, 2: M., in the labora- 

re 
Nichols is in charge. The questions of contamination by sewage and 
the work of manufactures, dilution, filtration, etc., are all proieeas & 
considered from experimental data. 
- well as hygienic interest is that on “ ‘The use of zinked o or gal- 

nized iron, for the storage and conveyance of drinking water,” 
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by Dr. W. W. Rodman of Boston, whose researches sustain the con- 
clusion that the small amount of zinc, dissolved in drinking water, 
passing pe zinked pipes, is without injury to health, which is 
much more than can be truly said of lead. The hygienic and san- 
itary papers in this ras ee the editorship of Dr. Macrae 
aie are of permanent v 

character and progress of the investigations, with a summary of © 

results and discussions of the condition of the fisheries; a large 

England; natural history of some of the most important food- 
fishes, including the blue-fish and scup; description of the appa- 

report upon the invertebrate animals of Vine eyard Sound and ad- 
Jee it waters, ae an account of the physical characters rm oe 

brought together in this volume, which will mark a new era in the 
history of our fisheries, if not in the general study of our marine 
zodlogy. Although most of this volume was printed early i in 1873, 
it was not generally distributed until April, 1874. It is furnished 
With copious indexes and tables of contents, and is illustrated by 
over 300 figure 

6. Centennial of Uhemistry, 1774-1874.—A proposition has 
bees made by Dr. H. Carrington Bolton, in a letter in the “ Ame eri- 

merica chemist 

n 
te imy parks nt mons ah ye chemical penance, and eee by 

gwen! of oxygen by Priestley, on the first day of August, 
ge Such a reunion as that LE Son would offer many pleasant 

s of attraction, and a opportunity to discuss interesting 
: | topics, and review the wonderful progress made in the 

Sry. 
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Dr. Bolton’s proposition is approved by the Editor of the Ameri- 
hi ot 1 can Chemist (N. Y.), who invites from ers an expression of 

August meeting of the 
Association for the Advancement of Science at Hartford? 3. s 

7. Observations on the Genus Unio, ete., by Issac Lea, LL.D. 
Vol. XIII.—Dr, Lea has here added another volume to his large 
work on the Unionidae. It is illustrated by 22 beautiful litho- 

consists of two papers read before the Academy of Natural Sci- 
ences of Philadelphia; one, on fifty-two species of Unionidx, read 
in September, 1873; the second, a Supplement, on fifteen species, 
read February, 1874. 

r. Lea has also issued recently a pamphlet of 24 pages, contain- 
ing papers from the Proceedings of the same Academy, rea 
during the five years past, five of them on new species of Unionida, 

Lower Amazons, (Bull: Buffalo Soe. Nat. Sci, No. 4, vol. i.) —Pro- 

various Devonian fossils, and determined the beds of the Be _ 
e fossils, 

9. On Ocean Currents.—Professor James Crott, of the Geo- 
logical Survey of Scotland, has published Part III of his series of 
papers on Ocean Currents in the Philosophical Magazine for Feb- 
ruary. It treats of the Physical Cause of Ocean Currents. 

10, Annual Report of the Trustees of the Museum of Compara- 
tive Zoology at Harvard College in Cambridge, together with the 
Report of the Committee of the Museum for 1873. 30 pp. 8vo. 
Boston, 1874.—In an Appendix to these Reports, it is stated that 
the sums subscribed for the Museum, in addition to the regular 
income, in 1872 and 1873, amount to $175,909.61,.and that, 
of this sum, about $18,000 were given by Alexander Agassiz for 

ublications, etc., $16,252 by Alexander Agassiz an incey A 

Swe, and $100,000 by aeeey & Shaw. Of the remainder, 
bseri Mrs. G. 

Brimmer, $4,060 by former rupils of Prof. Agassiz’s Young 

_ Ladies’ School, $5,500 by a “friend,” and $25,000 was a grant 
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from — conditional on the same amount being raised by 
the Mus 

Li. Bulletin of the Minnesota Academy of Natural Sciences, 
for 1874, Minneapolis, 1874. (Price 50 cents.)—Among the arti- 
cles in this a there are: a Report on the Birds of Minnesota, 
b h, M. D.; ; List of the Mammals of Minnesota, by_ 
A and Geolo eisal Notes from early explorers in the 
Minnesota Valley, by N TL Winchell, an important paper contain- 

ts bearing on the distribution of the Archean in _ region, 
ae liwata to papers in this volume by Profies sor Verrill: 
Page 39, line 45, for Ophiocenida hispida, read Ophiacantha island Page 1 
~ line, for. ro Uro. rosaiphina, read Urosalpinx. Page 413, next to last line, for Phake. 
relia, re 

OBITUARY. 
Professor Jonn Puriutes, pee omg of Geology in the Univer- 

sity of Oxford, and eminent for his labors and works connected 
with his favorite science. Pee on the 24th o 

e death of Mr. Phillips was the result of an accident. On 
the 23d of April he had been dining at All Soul’s College, and 
was returning, accompanied by the Frincipal of Jesus College, 
when, in crossing the top of a ees his foot ne etc slipped 
and he fell headlong down a flight of stone stairs. Par alysis and 
unconsciousness came on instantly, and about one o ’clock on the 
24th he expired. He was just a, Bode years of age. 

Left an orphan at eight years old to the care of his uncle, 
William Smith, well known as “ « the father of English Geology,” 
he was as one may say “to the hammer born.” His con nection 
with the Yorkshire Philosophical Society dates back to 1826, me 
with the British Association from its establishment in 1831; 
deed, “he was the life and soul of its annual reunions.” — Got 
Mag. Jor 

OHANN ia EINRICH VON M&pier, the astronomer, and author, 
with Beer, of “ Der Mond” and the accompanying “ Mappa Sele- 

born at Berlin on the 29th of May, 1794. In 1840 he became 
Soe eate of Astronomy at the Perey of Darya and Director 
f the oe as successor to W. S 
oe n fiir das Kénigreich Sah von August Frenzel. ite 

pp. 12mo. erenligr 1814. (W. Engelmann.)—Saxony ae > mines and miner 
als, and this little volume is a convenient work on its min 
ae on the cea = of Mines of Nova Scotia re a9 ave 1873. 88 pp. 

8vo. Halifax, N.S., 
Annual so Ob Rukh arbey. 0 the Nosthern ‘an d Northwestern Lakes, 

_ charge of C. B. Comstock, Major of Engineers, U. S. vs , being yee BB. of 

_ the Annual Report of the Chief of Engineers for 1873. 
_ faleontob -—Series viii, 3, 4, 5, us Fauna of Southern 

_ India, Vol. iv, 3, contains the Echinodermata, by F . Stoliczka; Vol. iv, 4, con- 

. have also appeared the Memoirs ¢ the Geological Survey of Indian Vol. 

<A e Foote, and of the Satpura 
rey eo Bees So tenes 2, 3, and 4. 
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